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P ubliflied  and D ifperfed in tlie

Philofophical Tranfaélions
A N D

C O L L E C T I O N S ,
A B R I D G ’ D ;

And Difpofed under

G E N E R A L  H E A D S .

j .T

C h a p . I. 

P H T S I O L O G T .

Meteorology, 'Pmuinaticks.

H  E  Academic des Sdaices has lately received great Splendour 
by the Regulations, Encouragement, and Orders, M . V A hU  
Bignon has obtained to it from the King. That Academy is now 
compofed o f  l o  Honorary Academidans  ̂ which are chofen, learn

ed and eminent Gentlemen; ot 8 Sirangers Ajfociales  ̂ which are diftinguiíhed 
by their Learning; 20 Pcnjtoners Fellows, 20 Eleves  ̂ and 20 French Ajociatesy 
who are divided into 6 Clafils, viz. Geometricians, Aftronomcrs, Mechani
cians, Anatomifts, Chymifts, and Botaniils.

Out o f  the Honorary Academicians  ̂ two are elected every Year, one for Pre- 
fidcnt, the other for Vice-Prefident : Only 20 Fenfiomrs have every Year 
1300 Trench Livres j and after the Death of one Penjioner  ̂ the Aca<ie¿7̂  will 
propole to the King 3 Perfons AJfociaies, or Ekves^ or fometímes others-, and 
liis Majclly will call one of the 3 for Penfmer.

II. I. I know not how it comes to pafs, but the fublimer Studies are not 
purfued now íb much as formerly j whereas after ib many new Affiftances, they 
could never be profecuted to more Advantage. I imagine it is ^cavifc thefe 
unhappy Times are come upon us, and the Wars have obliged Mankind to 
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turn their Cares another way, fo that very few o f  the younger Pcrfons are 
ambitious to attain to the Glory o f  their PredeceíTors. Even Nature has but 
few now, that cultivate her diligently. A s the French Academy o f  Sciences 
has been lately new regulated by their K in g ;  fo I wiih that a new Ardor 
were infufed into your Royal Society.

SyDr.). 2. W h at you complain of, that the fublimcr Studies are not purfued now
^ ail! eagerly as formerly, and that Nature now-a-days has not fo many diligent

Obfervers, I confefs is true in fome Mcafure; But it is not to be wonder’d at, 
that as all other Things, fo the Studies of Men lliould have their Vicifiitudes. 
Certain it is that in the prefent A g e ,  which is now drawing to a Period, 
Knowledge of all Kinds has met with great and even unhoped for Improve
ments; as Phyficks, Medicine» Chemiftry, Anatomy, Botany, Mathematicks, 
Geometry, Analyticks, Aftronoiny, Geography, Navigation, Mecha«icks, 
and (what I leart rejoice at,) the A rt o f  W ar itielf: And indeed far greater 
than for many Ages before. For then Men iéem’d to aim at nothing farther 
than to underltand what had been deliver’d by Euclid, Ariftotle, and the reil 
of tiie Ancients, with little Concern about making a flirther Progrefs; as tho’  
the Limits o f  the Sciences had been fix’d by them, which it was prefumptuous 
to go beyond. But after fome few had ventured to look farther, others wete 
encouraged to enter into the wide Field of the Sciences. And a new Ardor, 
a new Effort urged them to attempt new Things, and not without Succels. 
But when it was no longer a new T h in g, this new Ardor wore out. Not a 
tew o f  the diligent Searchers into Nature are already dead, and others muft 
die foon: And the Newnefs o f  the Subjeft will no longer, as before, excirt 
the young Men to tread in the Steps of tlieir PredeceíTors,

■ Likewife the Matter itfelf was great, which now is partly cxhauflcd ; íb 
that a Harveft is hardly to be hoped for, but only a Gleaning. And it feems 
reafonable to allow, that thofe that arc tired and wearied íhouid iiave fome 
relt. And hence it is, as the Nature of Mankind is variable, that feverer 
Studies are ncgleded. N ay, it may happen (tho’ I would not have it omi
nous,) that the Sloth of the next A g e  may fucceed the Induilry o f the prefent.

You wifh (and fo do I too) that as the French Academy of Sciences now 
feems to be form’d a-new, that a new Ardor may likewife be infuled into 
our Royal Society. I have admoniih.’d them of this in your Words. But they 
themiclves (which you will not be forry for) had in a Manner prevented my 
Admonition. For they have lately made fome new Regulations for them- 
ftlves, whereby every Man is to promote fome particular Inquiry. But there 
is this Difference between the Academy, and our Royal Society ; They
are at the K ing’s Expence, and every one enjoys his Salary; whereas ours do 
all at their own Expence.

I'll. Jn the Royal Obfervatory at Paris^ there is, befides many other Rooms 
«lííyafpn ^^hilofophicai Ufes and Purpofes, a very deep Give, having 170 Steps

of Deicent *, wherein many Sorts of Experiments are intended to be made, 
being of that Nature, that they require to be remote from the Sun-becimŝ  and 
the open A»r ; fjch as are ^íbernwmcirical ones, and íüch as concern Rtfrigera- 
tionsy Coagulations  ̂ IndurathnSy and Confervtilions of Bodies^

IV*

( 2 )

lineo



IV . I. T he Barometer or Barofcope was firft niade publick by that noble 
Searcher o f  Nature, M r. Boylê  and employed by him and others, to deteft 
all the minute Variations in the Prefiure and W eight o f Air. With this 
ilrument he made divers Obiervations in the Year 1659, and i66o, before 
any others were publick, or by him To much as heard of.

2. Dr. y . Beal is fo much pleafed with the Difcovery already made by the 
Help of this Inftrumcnr, that he thinks it to be one of the moft wonderful 154/’ 
that ever was in the W orld. For (faith he) who could ever expe£t, that we 
Men ihould find an Art to weigh all the Air that hangs over our Heads, in 
all the Changes of it, and as it were, to weigh, and to diftinguifli by Weight, 
the Winds and the Clouds? Or, who did believe, that by palpable Evidence, 
we iliould be able to prove the ferenell Air to be the moft iieavy, and the 
thickeft Air, and when darkeft: Clouds liang ncarcft co us, ready to diilblve, 
or dropping, then to be lighteft.

1. M y Wheel B.irometer I could never fill ib exailly with Mercury, as to t> '¡s- 
cxclude all Air *, and therefore I truft more to a Mercurial Cane, and take all
my Notes from it. This Cane is but 35 Inches long, o f a very (lender Cavi
ty, and thick Glafs,

2. In all my Obiervations from May 28, 1664, to this prefent {Ikcemhcr 
1665,) the Quick-filver never afcended but very little above 30^ Inches.

3. It aicended very feldom fo high, (viz. to 30^ Inches) chicfly in Decm kv
13, 1664, the Weather being fickle, fair Evening.

4. I find by my Calendar o f  June 22, 1664, at 5 in the Morning, in a 
Tim e of long fettled fair Weather, that tlie Mercury had afcended about half 
an Inch higher than 30: But I fear fome Millake, becaule I then took no 
ImpreiTion of Wonder at i t ; yet for three or four Days, at that time it con
tinued high, in well fettled, fair and warm Weather; moft part above 30 In
ches. So that I may note the Mercury to rife as high in the hotteft Summer, 
as in the coldeft Winter Weather.

5. Y et furely I have noted it to afcend a little higher for the Coldnefs of 
the Weather *, and very frequently, both in Winter and Summer, to be 
higher in the cold Mornings and Evenings, than in the warmer Mid-day.

6. Generally in fettled and fair Weather, both of Winter and Summer, 
the Mercury is higher than a little before, or after, or in rainy Weather.

7. Again, generally it defcended lower after Rain, than it was before 
Rain.

8. Generally alfo it falls in great W inds; and fomcwhat it feemed to fink, 
when I opened a wide Door to it, to let in ftormy W’’inds; yet I have found 
it to continue very high in a long ftormy W ind of three or four Days.

9. Again, generally it is higher in an Eaft and North Wind (cateris pari
bus) than in a South and W eft Wind.

10. I tried feveral times, by ftrong Fumes, and thick Smoaks, to alter 
the A ir  in my Clofet-, but I cannot affirm, that the Mercury yielded any 
more than might be expected from fome Increafe o f Heat. Such as have 
cxa¿l Wheel Barometers, may try whether Odors or Fumes do alleviate the 
Air.

B 2 11 1
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11 . I have not in all this time found the cxtrcameft Changes o f  the Quick- 
fijvcr to amount to more than 2^, or to 2-J Inches at moft.

12. Very often I have found great Changes in the Air, without any per
ceptible Change in the Barometer-, as in the dewy Nights, when the Moiiturc 
defcends in a great Quantity, and the Thicknefs fomctimes fcems to hide the 
Stars from us. In the Days foregoing and following, the Vapours have been 
drawn up fo invifibly, that the A ir and Sky feemed very clear all D.iy long. 
T h is  I account a great Change between afcending and dcfcending Dews and 
Vapours fwhich import Levity and W eight) and between thick Air and clear 
A ir  ; which Changes do Ibrfietimes continue, in the alternative Courfe o f  Day 
and N ight, for a W eek or Fortnight together i and yet the Barofcope hold
ing the fame.

13. Sometimes (I fliy not often) the Barofcope yields not to other very 
great Changes of the A ir :  A s  lately {Dic. 18.) an extraordinary bright 
and clear Day*, and the next following quite darkned, ibme Rain and 
Snow falling; but the Mercury the fame : So on high Winds and Calms, the 
fame.

14. I do conceive, that fuch as do converfe much fuh diô  and walk mutii 
abroad, may find many Particulars much more exaétiy than I, who have no
l.eifure for it, can undertake, 't o  inilance in one o f  many: Dcc. 16, 1665, 
was a clear cold D ay, very iliarp and ilrong Eaft W ind, the Mercury very 
near 30 Inchcs h ig h ; about 3 in the Afternoon I faw a large black Cloud 
drawing near us from the Ealt and South-Eail, with the Wind. 1  he 
Mercury changed not that D ay, nor the Day following; the Stars and moil 
o f  the Sky were very bright and clear till nine o f  the Clock ; and then fudden- 
Jy all the Sky  was darken’d , yet no Change of Weather happen’d. Bcc. 17. 
the Froll held, and ’ cwas a clear Day, till about two of the Clock in the A f.  
tcrnoon; and then many thick Clouds appeared low in the W eft; yet no 
Change of the Weather here; the W ind, Froft, and Qiiick-filvcr, the 
fame. Bcc. 18. the Mercury fell almoft 5 o f an Inch, and the Sky and Air 
fo clear and bright, and cold, with an Eall W ind, that I wonder’d what could 
caufc the Mercury to defcend. I expe^Ved it ihoulcl have afcended, as uiiially it 
does in fuch clear Skies. Cafually 1 fent my Servant abraid, and he difcovered 
the remote Hills, about 20 Miles off, covered with Snow. This feemed 
to manifeft that the A ir, being difcharged of the Clo'jds by Snow, b:;came 
lighter.

15. I have feldom fcen the Change to be very great at any one time ; 
fo that I once wonder’d to fee, that in o i k  Day it ¡ubfided about v o f a n  

Inch.
16. Jan. 13, i 6 6 j ,  the Mercury flood (as it did alfo the Day before) a 

quarter above 3 0 Inches; yet both Days very dark and cloudy, ibmetimes ve
ry thick and mifty A ir ;  which feldom falls out: t o r ,  tor the molt parr, I 
fee it higher in clearcft fettled Weather, than in fuch cloudy and mifty Fogs. 
This thick A ir and Darknefs hath lafted above a W c c k i  lately more cold, 
And Eaft ar.d North-tliill W ind.

17. I
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ly . 1 have not yet found any fuch infallible Prognoflick o f  chcfc Changes 
o f  Weather, which do follow a long Serenity, or lettled Weather. And per- 
chancc in brighter Climates it may h i conftantly infallible. I have Store o f  
Hygrofcopcs o f  divers Kinds; and I do remark them, and the Sweatings o f 
Marble, and as many other famed Prognofticks as I can hear o f ; but can 
find nothing fo nearly indicative o f the Change o f  Weather, as this Bahince.
And the open Weather-Glafs is known to fignify nothing at Certainty, having 
a double Obedience to two M ailers; fometimes to tlic W eight o f tlio A ir, 
ibmetimes to Heat, as the Service is commanded.

18. In Jan: i66J, for many Days it continued very dark, fo that all Men 
cxpedcd daily great Rain i and though fometimes thick Mills arofe, and 
lome iimll Rain iell, yet the Q;.iick-filver held at a great H eig h t; which did 
indicate to me there could then be no great Change of Weather, and I was 
not dii'appointed.

19. If the Mercury afcends to a good Height after the Fall o f R.iin (;xs 
fomennus, but lefs often it does) then I look for a fettled Serenity ; but if it 
procccds after Rain in a dcfccnding Motion, then I expeft a Continuance o f  
broken and ihowry Weather.

20. That we find the Weather and our Bodies more chill, cold and droop
ing, when the Mercury is lowed, and the Air iightcfl; bcfides other Caufes,
1 gti.fs that as Air is to us the Breath of J .ife, as Water is to Fiilies; íó when 
wc aro d.piived of the ufual Meafure o f  this our Food, 'tis the lame to us as 
when the Water is tlrawn ebb from the Fiflies.

21. T he loweli Delcent of the Mercury in all the Time fince I have obfer- 
vod it, w.'.s Oi-7 . 26, 16Ó5, in the Evening i when it was very near at 
Inches: Which I find thus circumlUnced with the Weather in my Notes.

0 ¿7. 25. M orning; Mercury at 28V Inches, great Storms and much Rain.
OcL 16. M orning; Mercury at 28, Winds quiet, thick dark Clouds.
Oáí. 26. Evening ; Mercury at 27 i ; that Day, and fome Days following, 

the Weather was variable, iVequent Rain, and, as you fee, the Mercury lower 
than ufual.

z z . Over the Place where this Mercurial Cane ilands, I have fet a Wind- 
Vane, with purpofe of Exafbnefs, of a Streamer in Brafs fo large, and point
ing to a Board indented in the Margin, that 1 can at a fure l l v e l  upon the 
\'ane, take every o f the 32 Points of the W ind, half Points and quarter 
I'oints a good Diihnce. It were good to have an Index of Winds, that 
difcovered as well their Afccnr and Delccnr, as their fide Coailings.

23. By Change of Weather and W ind, the Mercury funk fince M;rcb 1 2, n.n.p.iss 
more than an Inch; and this lail Night o f  Afarcb i8 , by Rain and South 
W ind, *tis iunk half an Inch.

24. I foin^d the Quick-filver, Di'c. 16, 1^69, higher than I dare pofi  ̂n-ss-p.ms 
tivcly afiirm that it was tver fince I had it in my Cuftody, viz, fince
May 2S, 1664. Ic was compleatly and apparently above half an Inch more 
than 30 Inches high. It continued the 14th, and fome part ot the ijth^ 
at about that H eigh t; fometimes manifeftly higher to an eighth or tenth 
p.irr ÜÍ an Inch. For t'lis Barofcope I have two Glals Canes in one Vcflcl of

Aagnant
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ftagnant Cjuick-filver; and both o f  them agreed in tliís Indication. T h e  
Weather was, atfiríl Difcovery, very bright and dear, a gentle Froft, by the 
Sun’s H eat melting. 'I'he Air was very filcnr, no W ind ftirring, and thi 
curious Wind-Vane noting, that the Wind was dlreclly in the Eail all the firfl: 
D ay , vi%. Dec. 13. On Dtv. 14. the W ind had a ihort Swing from thcNorth- 
weft, and haftencd again towards the Eaft ; yet fo as to be North-eaft. During 
this Agitation, or Change of Winds, the Mcrcury defcendcd a little j and 
after, upon the refctrting of the W ind, the Mercury afccnded a little higher 
than it had been the Day before.

M y  Houfe and Study, where I keep this Barofcope, is on the Side of an 
H ill,  on the higher Side of this Country, as 1 gueis, near a Level with the 
Head o f  a River; which River running flowly, and falling into th e5tW « S ea  
about 20 or 30 Miles Weilward of Brijloly wc cannot be very much above the 
Level o f  the Sea. M y Thcrmofcope Handing clofe by my íáid Barometer, 
was at the juil Height o f  ordinary diOblving Weather. In the following Days 
it was colder. Whether the late Summer Droughty or what clfe might in
cline this Winter Air to have more than ordinary W eight, or a ilronger Spring,
I muft refer to the Confideration of the more Skilful.

WaUii  ̂ 3 ' Barofcope I never found the Quick-íiiver higher than 30 Inches,
n.io.p’169. nor lower than 28, (at leail ícarce dilccrnibly, not -¡-V o f  an Inch higher than 

that, or lower than this:) which I mention not only to ihew the Limits with
in which I have oblerved mine to keep, viz. full 2 Inches, but likewile as an 
Eftimate of the Clearnefs of the Quick-filver from Air. For though my 
Quick-filver was with good Care cleanfed from the A ir, yet I find chat which 
M r. ufcth, much better: For, comparing his with mine at the flmie 
Tim es, and both in Oxford  ̂ at no great Diílance ; I find his Q^ick-filver to 
(land always fomewhat higher than mine ffometimes near a quarter ot 
an Inch 0  which I know not how to give a more probable Account of, 
than that my Qiiick-filvcr is either heavier than his, or elfe that his is 
better cleanfed from the A i r ;  (unleis pofTibly, the Difierence o f  the Bore, 
or other Circumftances o f  the I'ube, may caufe the Alteration; mine be
ing a taller Tube, and a bigger Bore than his.) And upon like Reafon, as 
his (lands higher than mine; fo another, lefs cleanfed from A ir, may at the 
fame time be confiderably lower, and confequently under 28 Inches at the 
lowed.

In thick foggy Weather, I find my Quick-filver to rife ; which I afcribe 
to the Heavineis of the Vapours in the Air.

In Sun-ihiny Weather it riíéth alfo (and commonly the clearer, the 
m o re;) which, I think, may be imputed partly to the Vapours raifed by 
the Sun, and making the A ir  heavier; and p.irtly to the Hear, incrcafing 
the elaftick or fpringy Power o f  the A ir :  W hich latter I the rather add,
becaufe I have fbmetimes obferved in Sun-fliiny Weather, when there have

I* ' come Clouds for fome confiderablc time (fuppofe an Hour or two) the
! Quick-filver has fallen ; and then upon the Sun’s breaking out again, it has

rifen as before.
In
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In rainy Weather, it ufeth to fall (of which the Reafon is obvious, bc- 
caufe the Air is lighten’d , by fo much as falls) in ihowry Weather likewiie 
but not fo much as in Rain. And fometimcs 1 have obfcrvcd it, upon z 
Hoar-Froft, tailing in the Night.

For windy Weather, I lind it generally to fa ll; and that more univerfally, 
and more difcernibly, than upon Rain: (which I attribute to the Wind’s 
moving the Air collaterally, and thereby not fuffering it to prefs fo much di- 
redly downwards; the like o f  which we fee in fwimming, And I
have never found it lower than in high Winds.

I have divers times, upon difcerning my (^lick-filver to fall without any 
vifible Caule at home, looked abroid •, and found (by the Apjicarance of bro
ken Clouds, or otherwife; that it had rained not far off, though not with 
us: Whereupon the A ir being then lighten’d, our heavier Air (where it 
rained not) may have in part difcharged itlelf on that lighter.

Whereas I lormerly obfcrved, that in hot Weather, the QLiick-filver ino.55.Mu6 
the Rirolcope did ufe to rife obfervably, efpecially in Sun-íhine and the Heat 
o f  the D a y , I now find (having kept the fame Barometer for the Space of 
five Years unaltered) the Cafe, for thefe two Years laft pail, to be fomewhat 
othcrwile: and that in hot Sun-fhiny Weather rhe Quick-filver doth rather 
fubfide a little j and in extreme cold and frofty Weather it rifeth. I judge 
the Caufe o f thefe contrary Obfervations to be this, viz. I'hat the Qaick- 
filver, at its firft putting into the Tube or Barofcope, was not fo pertedlly 
cleanled from Air, but that íbme fmall Quantity o f it did remain undifcerned 
in the Q jick-filver: Which latent Particles o f  A ir, thaigh fo fmall as not 
to be at all difccrnible to the Eye by Bubbles, yet by the external Heat (ad
ding new Strength, as it uleth to do, 10 its elaftick or fpringy Power) were 
fo much expanded, as to make the Quick-filver fpecifically lighter, and con- 
fequently to rife fomewhat higher j and upon the Recefs o f the external Heat, 
the Spring o f  the Air again flackning, íiiffcred the Q^iick-filvcr to be again 
contraded into its former leffer Dimenfions, and fo to become heavier, and 
not to rife fo high as before, when it was hotter. But now the Quick-filver 
having continued in the Tube for five Years and upwards, hath, by its own 
W eight, cleanled itlelf better from that little Air that was in i t ; and that 
Air, treed from its Intanglement with the Quick-filver, being got up into the 
void Part o f  the Tube above the Quick-filver, doth atft contrariwife ; that 
is, when it is by Heat (upon the ilrengthning of its Spring) expanded, it 
prelTeth downward upon the Quick-filver, and doth a little deprefs i t ; and on 
the contrary, when by Froft or very cold Weather this Air (by the Abatement 
of its Spring) is contracted, the Qiiick-filver, freed from that Prefiure, rifeth 
a little. But the rifing and finking upon this Account, fas well that formerly, 
when the Air was in the Quick-filver, as that now, when it is gotten above 
it) is not very confiderable; hardly exceeding the 12th part o f  an Inch.

I ihali add another Accident which 1 lately took Notice of. I obfcrved in 
rhe late hard Froíl, that a little Drop of Water (which was at firft made 
uie o f for the Cleanfing o f  the Quick-filver from the A ir, and which hath 
ever fince remained on the T op  o f  the Quick-filver within the Tube) was.

froze a
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frozen fail to the Glaís. Whereupon I did a little íhake the Tul>e by moving 
it up and down, fo as to make the Quick-filver undulate and ftrike againfl ic. 
T h e  Noiíé upon thele Strokes w;is not fuch a dull Noife, as Q^iick-filver or 
other Liquids ufe to make in the o^xn A ir, by dafhing againll Glals or Ice, 
or other tuch hard Bodies *, but luch a Iiard Imart Noifc, as hard Metals ufe 
to make by knocking one againfl the other; or, as it this Ice had-been fo 
knocked by a folid Piece o f Iron, or other Metal o f fuch a Bignefs. W hicli 
Difference of Noife from what would have been in the open A ir, (where the 
intermediate A ir muft fiift have been beat away, before the Quick-filver 
could ftrike the Ice, and thereby the Stroke of the liquid Body obtunded or 
broken) I attribute to that Voidnels o f  A ir, which was between the Ice and 
the diilant Quick-filver.

Jan. 7* the Barofcope was at 29, but for feme Days before about
28 ( the Weather having been windy and rainy \) and fo it was in tlie P'roil
about Dec. 2 5 , but dien continued to rife till about Jmi. 2, to 2 9 but  had 
been Dec. 13. at 30^ ; which is the higheft I have ever known it in my Baro- 
fcope *, 27Í being the lowcft, that have I ever obfervtd it in (0 ¿f. 26, i66S) 
the moft ufual Height being about 29, or íbmewhat higher. 

iyWi-.Boyie 4. It wil! bc vciy convenient that Obicrvers give Notice o f  the Situation o f  
«.ii.p.iSi. Place where tlieir Barometers lland ; not only becaufe it will alliit Men to 

I judge whether the Inllrumcnts were duly perfected, but principally becaufe,
'* that though the Barofcope be good (nay, becaule it is fo) the Obfervations

will much difagree, even when the Atmofphere is in the fame State, as to 
W’ eight, if one o f  the Inftruments ftand in a confiderably higher Part o f  the 
Country than the other.

T o  confirm the foregoing Admonition, I muft now inform you, that ha
ving in thefe Parts two Lodgings, tlie one at Oxford  ̂ which you know 
ftands in a Bottom by the Thames Side, and tlie other at a Place 4 Miles 
thence, feafed upon a moderate I l i l ! ; I found by comparing two Barolcopes 
that I made, the one at Oxford  ̂ the other at Stanton St. John's^ that, though 
the former bc very good, and hath been noted for fuch, during fome Years, 
and the latter was very carefully fill’d ; yet by realbn, that in the higher 
Place the incumbent Part o f  the Atmofphere muft be lighter than in the 
lower, there is .dmoft always between two and three Eighths of an Inch Dlf- 
ference betwixt th em : And having fometimes order’d my Servants to take 
Norice o f the Difparity, and divers times carefully obfervcd it myfelf, when 
I paiTed to and fro between Oxford and Stanton  ̂ I generally found that the 
Oxford Barometer and the other did, as it were by common Confent, rife and 
fall together fo, as that in the former the Mercury was ufually ¿ higher than 
in the latter. W hich Obfervations may teach us, that the fubrerraneous 
Steams which afcend into the A ir, or the orher Caufes o f  the varying W eight 
o f  the Atmofphere, do many times, and at leaft, in fome Places, uniformly 
enough affe¿l the Air to a greater H eight, than, till I had made this Trial, 
I durft conclude.

But as moil o f the barometrical Obfervations are fubjeft to Exception, 
fo I found the formerly mentioned to be. For (to omit lefiTer Variations)

riding
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riding one Evening from Oxford to Stanton  ̂ and having before I took Horfc 
lookM on tlie Barofcoj^ in the former o f  thefe two Places, 1 was lomcwhat 
lurprizM to find at my coming to tlie latter, that in Places no farther dift.inr, 
and notwithftanding the Shortncfs o f the Tim e (which was but an Hour and a 
half, if ib much) the Barometer at Stcnton was fhort of its ufual Diftancc 
from the other near a Quarter o f  an Inch ; though, the Weather being fair 
and calm, there appear’d nothing of manifcft Change in the Air, to which I 
could afcribe fo great a Variation ; and though alfo fmce that Tim e the Mer
cury in the two Inftruments hath, for the moft part, proceeded to rife and fall 
as before.

T he Quickfilver has been of late for the mofl part fo high, as to invite me to 
take Notice o f i t ;  and about March 12, 166J. Vit Oxford  ̂ the Quick-filver 
was higher chan, for ought I know, has been yet obíérvcd in En^and  ̂ viz. 
about above 30 Inches *, but upon the firft confidcrable Showers that have 
interrupted our long Drought, as I foretold divers Hours b;;fore that the Quick- 
filver would be very low, (a bluftering Wind concurring with the Rain; ib 1 

found it at Stanton to fall -J beneath 2  ̂ Inches.
It is difficult enough to iettle any general Rule about the rifing and falling of 

the Q^iick-filver ; yet in thefe Parts one o f  thofe that ieem to hold olteneft, is, 
that when high Winds blow, the Mercury is the lower; and yet that it felf 
does fometimes fail.

5. A t  my Hril Arrival I fix’d my Weather Giafs, and found Argentum
Vroum to afcend 29 Inches, and in a Tornado 29 V?- But a Stranger by Ac-cuTnwi h
cident broke the Cane, íó that 1 could make no further Trial.

6. When my Barometer was firft: fct up, the Mercury flood one D e g r e e *
below Changeable; I diligently obierved it every Day, and found that inJ"
the Morni[igs before the Sun arofe, it would be there ■, and as the Heat en-Bccdon, n.’ 
creafed with the Day, it funk to within one Degree above Rain •, there it con-“ ®’ P’ “ 5- 
tinued feveral Days, and never altered above 3 Degrees, though fometimes 
Fair, fometimes Uain, and ibmetimes Cloudy; and one Morning leaving open 
my W indow, and the Sun having South Declination, it (hone in on the vifible 
Part o f  the Tube, and in half an Hour it funk 3 Degrees; (which I never ob
ierved it to do with Heat in En^and) I prefently ihut the Window, and in one 
Hour it arole again to within i Degree o f  Changeable. After it had kept this 
Courfe in Icveral Weathers, for 6 Weeks together, I began to doubt if it 
were well adjufted, and therefore took it down, nev/ fill’d the Tube, turned 
it 3 or 4 Times up and down, to let out the Air, and put it up with great 
Care ; and ever fince it continues the íáme, never by one Degree to C h a n g e-^   ̂
abk', nor down by one Degree to Rain, ib that the whole Progrefsof the
cury is but Inch,

7. March i6 8 v, in the Evening, we had very much Thunder; and that^j^^^ ^
and the next Day, the Mercury in the Barometer was much lower than ever  ̂
obiérved ir, v¡z. but above 28 Inches. mmtftbt

8. I have found by a whole Month’s Obfcrvations, Mr. Fiamjleed was 
plealed to íénd me, the Mercury ilill rofe and lell both at I/indon and^BíTown- 
here exatflly at the fame Tim e i I always found ic rather more than of

Vol. II . '  C  Inchac^p.;^;
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Inch lower here than there, by rcaíbn that we arc icatcd, though in a fccming 
Valley, in rcfpedt of the Neighbouring Grounds, yet wc are confiderably 
higher than the o:her Jow Lands near the Sea, where the Standard differs 
little from that at Ijondon. In Confirmation o f  what I have faid, I fupixife 
vou may not he difpleafcd with two remarkable Obfcrvations made Ixnh by 
Mr. Flawjletd and me at the fame Tim e, t/z. N ov. i8, 1674. when finding 
the Mercury to defccnd borh very Tail, and vi;ry low, we watched it very nicely, 
and both oí us obícrvcd, that at 2 in the Altcrno(in it was rather I'allitig, and 
rather rifing at 4 ;  at which Times the Height was only here 27, 63 Inches, 
and at London higher.

V . Provide a Urong Glafs Tube, let the Head o f  it be pinched at about 
>y/Ur.wiii. an Inch from the 1 op, ib as to make a narrow N eck, whole Orifice fhall be

almoll as a Straw, This (which is M r. W ay) will much bridle
the Blow o f  the Mercury againft the T o p , as it danceth up and down, v;hich 
endangers breaking off the T o p  o f  the Tube. T he Bottom ot the Tube 1 

would have ground aflant near half an Inch, that the Bottom o f ihe I'ube 
touching the Bottom of the Ciftern, the Orifico thereot may lie about the 
middle o f the Mercury in the Cillern ; which will prevent the Air getting in:o 
the l u b e ,  by reafon tlie Mercury is always about the Mouth oí the Tube. 
T h e  Ciitern muil be made wide, cither o f Glals, or clofe grained W ood j 
round the Brim o f  which, on the out-fide, mull be a Notch to tic on the Lea
ther that is to cover it. When the 7 'ube is filled, clcared o f  Air, and plunged 
into the Ciilern near full of Mercury, enclofe the Mercury with gentle Lea
ther tied very faft round the Tube near the Bottom, which being ipread over 
the Ciilern, tie it round that alfo: T he Tube and Ciílern, thus conjoined with 
Leather, muil be lodged in a Cafe, made very fit to receive both, where 
they muil lie very fail. Through the Cafe let 3 or 4 Holes be bored, to let 
the Air in freely to the Leather that covers the Cillern, which lying dole 
againft the Holes, will firmly enough keep the Mercury from running out 
at them.

t̂tnUrgc V I. I. T o  make the more minute Variations in the A ir’s PreiTure fenfiblc. 
Dr. Hook invented the W heel Barometer. But this did not anfwer fully the 

Exailnefs, both for that the Mercury being apt to ilick againll the 
n. I85. * Sides o f the Glais, wouki rife and fall per /ahum all at once *, and becaule it is 
p. 141. difficult to adjufl: the apparatus o f  this Inilrument, as allb, that it is ex

ceeding apt to be out of order *, for which Reafons it is at preiént almoil wholly 
laid afide.

U p n  this, in June 1668. (as appears on the Journal of the Royal Society) he 
bethought himfelf o f  another Device to do the fame T h in g ; which was to 
encreale the Divifions, by putting coloured Spirit o f  W îne, or Ibme other L i
quors not capable o f  freezing, on the Mercury, which Liquor was made to 
rife as the Mercury fell, and fall as it role, in a narrow Cane, fo as to make 
the utmoft Limits about two foot afunder. But yet he was not Íi\tisfied, till 
he had found out the Means o f  encreafing the Divifions o f the Barometer ad 

which he produced before the Royal Society at their Meeting on Feb. 3, 
1685. ft . v e t .  T h e Comrivance whereof is this:

T h e
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I ’hc CylinJofj may be o i what Diameter you píeaíe, the bigger tlie '■ 

beittr, but it need not be alwve 2 Inches lo n g ; the Cane, J  D , mull be ib 
long that the upper Part o f  the Cylinder, B, may be 29 Inches x fuch a Part 
0Í the Height o t 'che other Cane, C, as the Weight or fpccifick Gravicy of 
the Liquor that is to fill that Cane, is to the fpecifick Gravity of Mcrcury, 
below the U n e, J  in the Cylinder, J .  T he third Cylinder, C, may be 
as high as yon ploale above the Cylinder, 5 , but is moil conveniently made.
Ibas the Square o f the Diameter o f the Cane, B C , be to the Square of the 
Diameter o f the Cylinders, 5 orC, (which mull be cxadly equal) as the Rife 
of thfi Mercury in the Cylinder, B, is to the whole Length of the Cane, B C i 
for in this Cafe there will be nothing fupcriluous, but the Divifions enlarged to 
the utmofl Advantage.

A s to the Method of filling this Barofcopc, though the Inventor hath not as 
yet declared his own Contrivance for the doing it, yet it will not be unneceflli- 
ry to ihcw here how it may be done. One W ay fand the beil that occurs at 
prdent) is to leave a fmall Hole at the T op  o f  the Cylinder, J ,  and another 
ne;ir the T op  o f  the Cylinder, B  ; this latter being well ftopr, jxjur in as much 
Mercury at the other H ole, in J ,  as fliall fill both Canes as high as the Level 
ot the faid Hole ; which done, llop cither by hermetically fealing ir, oí elfe 
by a Drop of Seal-wax (the Glafs being firft ground rough to make it ilickj in 
the H ole, then oj>cning the Hole in 5 , draw off as much o f  the Mercury 
o f  the Cane, 5 C, till it will run no longer; which done, flop firmly the Hole 
in B  (which may be done as you pleafe, there b̂ *ing no PrcfTure againll you) 
and you will have the Cylinder, evacuated of Air, for your Purpofe, and 
the Height of the Mercury will be as is ufual in the ordinary Plain and Wheel 
Raromctcrs. Tiicn pour into the Cane, B  C, as much Spirit o f Wine tinged 
with Cochineal, and Oil of Turpc?uine, tqual Parts of each, as fhall ftand 
above the Surface of the Mercury fo many Feet as you make the enlarged 
Scale of your Barometer, or as is between the Middle o f  the Cylinders 5  and C ;  
and you will find tlic Mercury fink in the Cane, B  C, and rife in the other 
Cane, AD^ in fuch Proportion, that each 13 Foot of Oil arjd Spirit will railc 
the Mercury 10 Inches; This done, you mull [jour on, by the Cu^e, B  C, 
fo much Mercury as may fill up the Cylinders, A  and i?, to fucHr ¿^eights, 
confidering the prcfent Weight o f  the Atmofphere, that the Surface of the 
Mercury in both, may at the utmoft Limits (which have not in Fj^gland been 
found to excccd 30, 6 and 28, 6 Inches) always fall within the Bodies o f the 
Cylimlcrs, and never enter into the Canes.

Here note. That thefe Liquors are chofen upon two Accounts; Firfi, they 
are exceeding near of a W eight, and Spirit o f Wine highly rectified is fome- 
what lighter than Oil o f  Turpentine, but by a very fmall Addition of Phlegm 
or Water, the Spirit will preponderate and be undermoft*, fo that you may 
ni.;ke them as near o f a Weight as you pleaíe, and confequently a^ylindcr of 
the Oil inlenfibly differing from an equal Cylinder o f  Spirit o f Wine'. Second
ly, I'hey are Liquors that will not m ix ; fo that the Oil o f  Turpentine fwim- 
ming on tiie Top, will be divided by a Line only fron  ̂ th.e tinged Spirit o f  
W'ine, which the Oil will keep from evaporatinc.
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T h e Efic£l o f  this Barofcope will be, that when the Atmofphere is heavy, 
and the Mercury raifed high in the Cylinder and retired out o f  5 , the Spi  ̂
rit o f  W ine will defcend into the Cylinder 5 , and the 0:1 o f  Turpentine will 
fill the Cane, fo as to make the Partition of the two Liquors near the Cylinder 
B . But on the contrary, when the A ir is light, the Mercury will fink in Ay 
and rife in j5, fo as to drive the Spirit o f  Wine into the Cane, and the Oil of 
Turj>entine into the Cylinder C , íó that the St^ion o f  the two Ljquors will be 
near C , and the Variation o f  the Height o f the Mercury will be enlarged in
to almoft the Length o f  the Cane, without that the Counter-prc-fiüre from the 
Liquors will be in the leail altered, the H eight and W eight o f  the incumbcnc 
Cylinders being always the fame.

T h at little Alteration that may happen by the Dilatation and Contraiflion of 
the Spirit of W ine by Heat and Cold, which ought to be accounted for, may 
be b il difcovercd by a Thermometer hanging by it, (containing the fame 
Q^iantity o f  the Spirit o f  W ine, and whoie Cane is, as near as may be, o f  the 
iiime Diameter with the Cane B  C, in the BarometerJ whofe D.lcent and 
Alcent muft be added and fubftrafted to reduce it roa rigorous Exadlnefsi but 
ir is ftill worth while to enquire if the Mercury itfelf do not ihrink and fwell 
with Cold and Heat, foas not to need this Corrciflion.

___  2. A . T h e  Head of the Tube, with its narrow N eck, to bridle the Blow
n̂ »36.p 4- of the Mercury, as formerly directed for a portable Barometer.

Bottom ground aflunt.
C. T h e  Crook.
D . D. T he W eather Plates.
By bending the Tube more or iefs at C , an Inch of perpendicular Height 

may be made 2 or 3 Inches*
ByMrXhx- A A . A  Ruler with Teeth on one E dge of i-r, made to flide up and down. 
h3m,n.a37.  ̂ ^  Finger, fix’d to the Ruler, which muft be raifed or deprcíTed till

3- it point cxaftly to the H eight of the Mercury.
C C C C .  T h e  Index W heel containing juft as many T eeth  as there arc 

Teeth in an Inch o f  the Hiding Ruler; fo that ihrufting up and down this 
toothed Ruler, you may at every Inch turn round the Index once.

D D B D .  A  Circle, divided into 100 Parts, anfwering to 100 parts o f  an 
Inch on the Hiding Ruler.

ee. T h e  Index, which being faftnetl to the Arber of the Index W heel,
\ is driven round with it, and fhews on the Circle, the parís o f  an Inch which

the Mercury rifeth or íalleih in the Tube.
Fig. 3. 4. A. A  long fquare T able: Towards one End is erected a fquare Column,
ffjf̂ A-stcph. ypQc, which there fiides a íquare Socket, C, from one fide whereof pro- 

4̂o%̂ 'iy6. ceeds a crooked A rm , D  E . A t D  there is a Screw-hole to receive the Screw, 
and at E  a Ring to fupport the Tube o f  the Microfcope, F, From the other 
fide the Socket coines a íhort A rm  G, having a Screw-hole to receive the long 
Screw, 7/, whofe Length may be about 6 or 7 Inches; its lower E n d , by a fmall 
Hole in itsCenteri refts on the End o f  a fmall Screw, that comes through the 
Screw-hole, in the A rm //, which is fixed on the back-fide of the Column ; the 
upper End o f  the Screw is filed Icfs than the Body o f  the Screw, and goes

through
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through the Center o f  the round Plate \vithout fhaking j and to prevent its 
doing ib, either upwards or downwards, there is added a fpringing Plate, w, 
which keeps the Shoulder of the Scrcw clofe to the Underfide of t!ie Plate, K \ 
over this Plate there goes an Index, (?, and over that an Handle, L ,  upon the 
L',nd of the Screw, which comcs through the Center of the Plate, which I 
ihouki before have told you, is riveted to the T op  o f  ihe Column, RE. The 
I'eeth of the Screw muft be of that Size, as to have juft 10 in an Inch. The 
Forefule o f  the Column muit be divideti into Inches and Tenths, b^*ginning 
about the 1 leight o f  the Socket, //, where the lower End of the Screw rcfts, 
and fo continuing to the T o p  o f  the Column. T h e  Lim b of the round Plate 
mud l>c divided into an 100 Parts. In the Focus o f the Eye-glifs of the Mi- 
crofcope is fixed an Hair, or very fine filver W ire, in an Horizontal Pofition.

When you uie this Inflrunient, take hold o f  the Handle, and looking 
through the Microfcope, turn the Screw till you have brought the Hair to 
touch, as it were, ■ the Surface of the Mercury, m \ then obfcrve what Divl- 
fjons are cut on the Column, by the upper or undjr E dge of the Socket, 
which are Ten^iis of an Inch. See likewife to what Parts the Index points 
on the Lim b of the round Plate *, which are Hundreds of a Tenth, or Thou- 
fand Parts o f  an In ch : When you perceive the Mercury varied, raife or de- 
prefs the Microlcope, till the Hair be brought to its Surflice, as before; then 
by fubilrafting the leíTer from the greater of the two obferved Numbers, you 
will have the Variation in Inches and thoufand Parts.

This Inflrument becomes a Micrometer on the fame Principles, though I 
was obliged to alter its Strudlure from that ufed with the Tclcfcope, which g. v.’ 1,3, 
was firft invented by Mr. Gafcotgn  ̂ improved by Mr. T̂ oivnlcŷ  and defcribed 
by Dr. Hook.

T h e  Thermometer is alfo capable o f  the like Improvement.
V I I .  I. ito>'26, 1697, 'between one and two in the Afternoon, on the T op  

o f  Snczvdon I thrice repeated the Torricellian Experiment, and as often 
found the H eight o f the Mercury 26, i Inches. And being come down to snowdon 
Va>iberfn^ at the Foot o f the H ill, about 6 that Evening, I as often found it
29, 4 Inches. The next Day, about 8 in the Evening, I found the Mercury, 219.?.’ 582. 
by a triple Experiment, to Hand at 29, 9 Inches, very near the Surface of the 
S e a ; when at the fame I'im e, at JJamrch in Benhjhire (about 25 Miles Eafl 
from Snotvdon̂  and 6 from the Sea, íeveral Foot above the Surface o f  it) by 
Mr. Davis*% landing Barometer, it was above 29, 7 i : And the Air continued 
both before and after in the fame State. Hence I conclude. That the Diffe* 
rence o f  the A ir’s PrcfTure on the Sea, and on the Top o f  Sn(rj:)don̂  is rather 
more than 3 Inches, S Tenths. I could have wifhed ior one o f  Mr. //«w/’s 
portable Barometers, which will certainly be accurate enough for taking the 
Levels for bringing of Water from diílant Places, and certainly much lefsfub- 
¡eól to Error *, there being a Tenth of an Inch for each 30 Yards ; which may 
be divided into many Parts evidently. Snowdon was meafured by Mr.. Cofivelly 
with Inftruments, to Ik 1240 Yards high ; which abating the Height
of the Mercury, 3 Inches 8 Tenths, may fcrvc for a Standard, till a better
be obtained ou a higher Place.

2. This i
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Obfcrvation had been more ulcful, had it been ropeated at fcvcral 

lu, n"!'z53. other perpendicular Heights in the Alcent. For from fuch comparative O b 
^̂ ®|3y^^^ f̂crvations, we may make a Judgment of the Height o f the Atmoiphere.

Mcnu« V III . In Sep!. 1696. I obfcrv'jd the Variatiou of the Mercury on the Mo- 
wwwi’/;/; and tound, by one o f  Mr. ^tare^s befl: portable Baromcrcrs, that it 

hjm, n. dcfcended yV o f  an Inch at the Height o f 80 Feet, and 7% at 160 Fce\
436. p. 1. t\\3LẐ  finding my Obfervations a little diHrrent from Mr. IlaHd/n

on Sncxvihn H/H, I try’d it again, more nicely, in Ncv, 1697. after this Man
ner. I provided a pretty large glafs Tube, well cleaned: This I lodged in 
W ire, and fill’d it with well ftrain’d Mercury ; which being clear’d o f  ail Air,
I then plung’d the Bottom of the Tube into a broad Cillcrn o f  Mercury ; and 
then fixed both the Tube and Ciftern together. In a Wire Caie or Frame. On 
the T op  I left an Eye in the W ire, to fufpend the whole Barometer on a String, 
that it might hang penduiouily, which is abfolutely necefiary; becaufc if  the 
Ciilern be deeper on one Side than another, or if the Tube hang more towards 
one Side than the other, it will caufe a grear and erroneous V'ariation in the 
Mercury above, according as the Tube ilands perpendicularly, or not.

M y  Inftnmicot being thus (I think) very nicely prepared, 1 marked cxj.St- 
ly the Height o f the (^iick-filver, upan 2 narrow Labels of Paper, parted on 
each Side the Tube, both at the Bottom, and in my Afcent up the M gvu- 
went. T h e  Dirtercnces o f  the Mercury’s H eight I mcafured with a decimal 
Inch Scale of thin Brafs. T h e  Quantity o f my Afcent I meafured with a Gw;- 
/fr’s Chain, becaufe a String would ftretch. By the riceíl Oblervation I 
could make, I found that at the Height o f 82 F’eet, the Mercury fell of 
an Inch, and about 164 Feet 

 ̂ By tarrying above Ibmewhat Jong, I perceived the PrciTjrc of the Arnio-
H fphere was fomewhat altered ; lb that the Mercury, in my Delcent, was about
{, 0,01 o f an Inch cliflferent from my Obfervations in alcending. Upon which I
' repeated my Experiment, by afcending and defcending quicker. A t  both
 ̂ which Times, my Obfervations agreed exaftly with the firil I'rial. From

whence I conclude, that at every 82 Fee: Height, or thereabouts, the Mer- 
r n .1 3 7 . defcend of an Inch. But I am inclined to think, that the Mer-

p!46. cury rifeth or falleth, fometimes more, fometimes lefs, at one and the fame 
Height. A s for Inftance, If  the Mercury finkcth 0,1 o f  an Inch, at the 
Height o f 82 Feet, when the Mercury ilandeth at 30 Inches in the Barome
ter, I quiryy whether it will fink fo much when the Barometer is at 29 Inches. 

ThfHagifi I X .  It has been fiiewn, by undoubted Hxj>erin'.cnts, that the f[>ecifick Gra- 
' '" y  o*" Earth’s Surface, to that o f  Water, was oiice as i

S40, again, as 1 to 852, and a 3d Tim e, in a very Urge Veifcl, holding 
Gallons, as i to 8 60 ; all which, confidering the DiiHculty of the F.xpe- 

í¡MrHz\* well enough, the Mercury ftundmg at all thofe Times about
fcy. n!i8i'29 Inches i'y but by Keafon ’ twas Summer Weather, and confequently 
M04- the A ir  ratified, when all thefe were try’d, we may, without fcnfible Er

ror, fay in round Numbers, that the B.irometer (landing at 30 Inches, and 
in a mean State of Heat and Cold, the fpscifick Gravity o f ihc A ir to W a- 

i  ter, is as 1 to 800. By the like Trials the W eight o f the Mercury to
Walter,

S
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Water, is as 13J to i ,  or very near ic; fo that the VVeight of Mcrcury to 
A ir, is as io 8 co  to i ,  and a Cylinder of Air o f  J0800 Inchi.*s, or 900 Feet, 
is equal to an Inch of M crcury; and were the Air of an cqjal Dcnfity, like 
W ater, the whole Atmofphcre would be no more than 5,1 Miles high j and 
ill the Afcent o f every 900 Feet, the Barometer would fink an Inch. But 
the Expanfion o f  the Air increafing in the ilime Proportion as the incumbent 
W eight of the Atmofphere decreafes, that is, as the Mercury in the Baro
meter finks, the upper Parts o f the Air are much more rarifiwd than the low
er; and each Space anfwering to an Inch of Quick-filver, grows greater and 
greater*, To that the Atmofphere muft be extended to a much greater
1 L-ight.

I hcíé Expanfions o f the Air being reciprocally as the Heights o f  the Mcr
cury, it is evidenr, that by the Help of the Curve of the Hyperbola and its
Ajjmp’.otcs  ̂ the faid Expanfions may be expounded to any given Height of
Mercury; for by the 65th Prop. Ub. 2. Conic. Mydorgiî  the Kedangles s.
/] R C  A  K Q  A  L T ) ^ c . are always equal; and confcquently rhe 
Sides, C K  G', L  D , arc reciprocally as the Sides, A  By A  A  Ly J
^ c . It thi-n the Lines, A  By A  A Ly  be fup|X)fed equal to the Heights o f 
the Mercury, or rhe Preflures o f the Atmofphere, the Lines CBy KGy L D y ^
anfwering thereto, will be as rhe Expanfion of the A ir under thofe Prefiures, L
or the Bulks that the fame Quantity o f Air will occupy; which Expanfions 
being tikcn infinitely many, and infinitely little (according to the Melhod o i 
Jndivtfibks) their Sum will give the Spaces of Air between the feveral Heights 
o f the Birom eter; that is to fiy, the Sum of all the Lines between C By and 
K  Gy or the Area, C B K  Gy will be proportioned to the Diftance or Space 
intercepted between the Levels o f  two Places in the A ir, where the Mcrcury 
would itand at the Heights reprefented by the Lines, A  By A K \  fo then the 
Spaces of the A ir, anfwering to equal Parts of Mercury in the Barometer, are 
as the Areas, C B  K G y G K L D y  D  L  M  Fy ^ c . Thefe Areas again are, 
by the Demonllration of Gregory o f Si. Vmcenty proportionate to the Loga- 
rythms oí the Numbers, cxprefijng the Rationes o\ A  K  10 A  By o í A  L  
to o f A M  to A L y  So then, by the common Table o f Loga-
rythms, the Height of any Place in the Atmofphere, having any afiigned 
Height of the Mercury, may mofi: eafily be found : For the Line C  By 
in the Hypcrhoky whereof the Areas defign the Tabular Logarythms, be
ing 0 ,0 14 4 76 5; ’ twill be as 0,0144765, to the Difference of the I.o- 
garythms c f  30, and any other leiTer N um ber; fo 900 Feet, or the Space 
anfwering to an Inch of Mcrcury, if the A ir were equally preft with 30 In
ches of Mercury ; and every where alike, to the Height of the Barometer , ,
in the A ir ;  where it will iland at that leffcr Number o f  Inches: And by the 
Converfe of this Proportion may the Height o f the Mercury be found, hav
ing the Altitude of the Place given. From thefe Rules I derived the follow
ing Tables.

Civtn
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1 ,

f ’

I!

Fi¿, 6i

i i i n g n

Given Heights e f  
the Mercury.

Inches 
30 —  
29 —  
28 —  
27 —  
26 —  
25 —  
20 —

15  —

10 —  

5 —
I —

o>5 —
0,25 • 
0 ,1 —  
0,01 •
OjOOI

Altitudes,

Miles Feet 
— o

--------------915
------------ 1862
------------ 2844
------------ 3863
------------ 4922
-----------10947
 18715
---------- 29662
 48378
---------- 91831
------  1 10347
------  129263
29 tfr 154000
41 6T 2 16169
53 278338

Given Altitudes,

Feet 
o —
1000 —  
2000—  
3000 —  
4000—  
5000—  
Miles I

2

3
4

5 
!0 

15
20

25
30
40

Heights o f the 
Mcratry,

Inches

301 00.
2S, 91.
27. 86.
26, 85.
25, 87.

24> 93-
24, 67.
20, 29.
16, 68.

J3> 72.
11» 28.

4 ’ 24.
1» 60.
0, 95*
0, 23*
0, 08.
0, 012.

Upon tlicfe Suppofitions it appears, that at the Height o f  41 Miles, the 
A ir  is ib rarified as to take up 3000 Tim es the Space it occupics here; and at 
53 M iks high it would be expanded above 30000 Tinfies; but ’ tis probable, 
that the utmoil Power o f  its Spring cannot exert itfelf to fo great an Exten- 
fion, and that no Part o f  the Atmofphcre reaches above 45 Miles from the 
Surface of the Earth.

This fcems confirmed from the Obfervations o f  the Crepufculum  ̂ which is 
obferved commonly to begin and end when the Sun is about 18 Dcg. below 
ihtH m zon'^  for fuppofing the A ir to refieél L igh t from its moft rarified 
Parts; and that as long as the Sun illuminates any of its Atoms, they are vi- 
fible to an Eye not intercepted by the Girvity of the E;;rth, it will fol
low, that the Proportion o f  the Height o f the whole A ir, to the Semi- 
diameter o f  the Earth, is much about as i to 90, or as the Excel's o f the 
Secant o f  about 8 \ Deg. to Radius. For if  £  be the E ye o f  the Ob- 
ferver, 5, a Place where the Sun fcts tit the End of Tw ilight in £ ,  
and the A rch  £  C  5, or 7* C  be found 18 Deg  ̂ the Excefs o f  the 
Secant o f H a lf  thereof, E  C  //, would be the H eight of the A ir, viz, 
G  H :  But the Beam o f  the Sun, A  S //, and the vifual R ay, E  //, do each 
o f  them fuficr a Refradtion of about 32 or 33 Aiin. whereby, being bent in
wards from //, towards G, the H eight o f  the A ir need not be Ib great as if

they



they went ílreight; and having from the Angle E C S , taken the double Re- 
tra¿lion o f  the Horizontal Ray, the half o f  the Remainder will be 8 i  Dl-o-. r/r- 
cit£r\ whofe Secant being l o i n ,  it follows that as loooo t o m ,  fo the Semi- 
diameter o f the Earth, fuppoled 4000 Miles, to 44,4 Miles; which will be (he 
Height o f the whole Air, if the Places, £ , *9, Whole vilibie Portions of the At- 
mofphere E R Z lIy  and SIIKB^  juil touch one the other, be 18 Deg. afunder.

A t  this Height the Air is expanded into above 3000 Times the Space it oc
cupies hero, and we have feen the Experimce o f  condenfmg it into the 60 j
Part o f the fame Space ; fo that it ihould fccm, that tlie Air is a Subfiance 1'
capable of being comprefled into the i8oooo‘ Part of the Space it would nacu- 
rally take up, when free from Preflure: Now what Texture or Compofition 
o f  Pans ihall be capable of this great Kxpanfion and Contraflion, feems a ve
ry hard Queftion ; and which, I fuppofe, is fcai*ce fufHciently accounted for, 
by the comparing it to W ool, Cotton, and the like fpringy Bodies.

’ Tis true, the Weight oí the whole Atmofphere is various, being counter- 
poifcd fometimcs by 28i Inches of Mercury, and at other Times by no lefs 
than 30Í, ÍÓ that the under Parts being preficd by about a 15th Part Icfe 
W eight, the fpecifick Gravity of the Air upon that Scorc, will fometimes be 
a 15th Part lighter than another*, befidcs, ileat and Cold does very confide- 
rably dilate and contrait the Air, and confequently alter its Gravity *, to which 
add the Mixture o f  EfHuvia or Steams rifing from almoft alt Bodies, which 
alfimulating into the Form of Air, arc kept fufpended therein, as Salts dif- 
iolved in Liquors, or Metals in corroding Menl\rua; which Bodies being all 
o f  them very much heavier than Air, their Particles by their Admixture muft 
needs encreafc the Weight of that Air they lie incorporated withal, after the 
fame manner as melted Salts do augment the fj)eciiick Gravity o f  Water.
’ Tis alfo true, that the Condenfuions are not pofTible beyond certain De- 
grei:Sj for being comprclTed in an Sooth Part of the Space it takes up here, 
its Confiftence will be equally denfe with that of Water, which yields not to 
any Force whatfoever, as hath been found by feveral Experiments tried here, 
and at Líenme by the Academia del Cimcfiic\ nor can the Rarefafiion proceed 
;>/ infiniiiim; for fuppofing the Spring whereby it dilates itfelf, occafioned by 
what Texture of Parts you pleafe, yet muft there be a determinate Magnitude 
ot the natural State of each Particle, as we fee it is in W ool, and the like, 
whole Bt):iics being comprefTible into a very fmall Space, have yet a de
terminate Bulk which they cannot cxceed, when freed from all manner of 
Preflure.

Thefe Objedions dlfturb the Geometrical Accuracy o f thefe Conclufions 
drawn from the fpecifick Gravity o f the A ir, obferved at any Time j but the 
Method here ihewn will compute, by a like Calculation, the Heights o f the 
Quick-filver, and the Rarefactions o f the Air from any aíTigned Height o f the 
Barometer at the Earth’s Surface, and any fpecifick Gravity given. As to 
the Condenlation and Rarefaflion by Heat and Cold, and the various M ix
tures o f aqueous and other Vapours, thefe two Objections feem generally 
to compenfatc each other*, for when the Air is ratified by Heat, the V a
pours are raifed moft copiouHy, fo that tho* the A ir, properly fo call’d, be 
expanded, and confequcntly lighter, yet the Interilices thereof being croud-
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cd full o f  Vapours o f  much heavier Matters, Bulk for Bulk, the W eigh t of 
the Compofuum may continue much the llime; at leaft a moft curious ]*'xpc- 
riment made by the ingenious M r. John Cafivel o f  Oxford  ̂ upon the T o p  of 
Sfuywdon / M in  Caernarvonjhire  ̂ icems to prove that the íiríl Inchcs of Mercury 
have their Proportions of Air near enough to what I now determine; for tlic 
H eight o f  the Hill being 1240 Yards, or very near it, he found the Mercury 
to hdve fubfided to 25,6 Inches, or 4 Inchcs below the mean Altitude there
o f  at the Level o f  the Sv'a, and the Space anfwtring to 4 Inchcs, by my Cal
culation ihould be 1288 Yards: And it agrees as well with the Obfcrvation in 
the Appendix to Mr. Pafiall's Book, di l*Eqiiilibre des D qucn, made on the 
high I lill in Ativergney call’d Ls Puy de Doinme. So that the Rarcfadtion 
and Vapours fecm not to have alter’d confiderably the Gravity o f  the under 
Parts ot the A ir ;  and much above the H eight where thefc Experiments were 
made, do few Vapours afcend, and the Cold is fuch, that tiie Snow lies con
tinually fo that for the more elevated Parts of the Sphere o f Air there is 
much Ids Reafon to doubt.

X .  I. It is obferved of the Barometer, that the Qaick-filver is not affected 
with the Weather, or very rardy, let that be either cloudy, rainy, windy, or 
ferene, in St. Helena  ̂ or the Barhadoes: and therefore probably not within the 
Tropicks  ̂ unlefs in a violent Storm or Hurricane. T he íirft is affirmed by M r. 
Hailey  ̂ who kept a Glafs near two Months in the Ifland of St. HeUna, and 
the other of Barhadoes Hands upon the Credit o f  our Regifters.

2. In England  ̂ in a violent Storm, or when the Quick-filver is at the very 
loweit, it then vifibly breaks and emits fmall Particles, as I have more than 
once oblerved ; which Diforder I look upon as a kind of Fretting ; and con- 
fcquendy at all Times o f  its Dcfcent, it is more or lefs upon the Fret.

In this Diforder o f the Quick-filver, I imagine it hath its Parts contrafled, 
and clofer put together; which fecms probable, for that, for Example, the 
Quick-filver then emits, and Iqueezes out freih Particles o f  A ir into the 
Tubw', which encreafing the Bulk o f  the A ir , and coníéquently its Elafticity^ 
the Qiiick-filver is neceíTarily deprefsM thereby, that is, by an external Force 
or Pow er; and alfo the Quick-filver muft o f itlelf come clofer together, in its 
own internal Parts, that is, defcends, for both Realbns.

And that much A ir is mixed with it, appears from the Application o f  a. 
heated Iron to the Tube, as is praftifed in the purging of it tlut way ; and 
allb for that poliih’d Iron will ruft, though immers’d in it, as fome Philofo- 
phers have lately obferved.

Now when the Quick-filver rifes in the Pipe (which it certainly does bot!i
in hot and froily Weather) it may then be faid to be in a natural State, free,
open, and expanded like itfelf, which it feems it ever is within the T̂ropickŝ
and with us only in very hot and very frofty Weather. But when it de-
fcends, it is then contrailed, and as it were convulfed and drawn together,
as it moftly is in our Climate o f  England  ̂ and more or lefs, as we guefs, in all
Places on this Side the ^ropicks. W hich Contraition plainly appears from the
concave Figure o f  both Superficies, not only in that o f the Quick-filver in the
Tube, but alfo (if  well obfervedJ in thac which ftagnatcs in. the Pot or Diflv 
id¿lf.

T he
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T he Difficulty feems to lie in the reconcih'ng the fimc Effect o f  the 

Q'.iick-fjlvcr’s rifing in the 'lube, from fuch fccmingly different Caufes, as 
great Heat and intenfc Froft: and thofewho ihal! willingly afient to us in one 
Kirticular, and grant us Warmth as a probable Cauíé o f  its Reñitution to its 
Nature, will yet be at a Stand how to imagine, that great Froft likcwifc 
Ihould bring the Quick-filver nearer its own Nature too. I anfwer, that 
Saits jiquified will coagulate or cryftallize, that is, will return to their own 
pro(>er Natures, both in Cold and in H eat; and therefore, tho* moil Men 
])ra¿lifc the fetting them in a cool Cellar for that Purpofc, yet fome (as Zwel- 
fer) advifc, as the beft Means to have them fpcedijy and fairly cryftallized, 
to keep them conftantly in Balneo. Thus allo the Lympha of the Blood 
does become a Jelly, if you fct it in a cool Place, ant] the fame is by Warmth 
in like manner infpiíTated. Again, that it is no new Opinion, that Water is 
naturally Ice, it no Difquiet from fome externai Accident hinder. Borni- 
chim  ̂ the learned Bane  ̂ has iliid fomething for i r : And altho* fome may 
think rhat whac lie hath laid, was a mere Compliment to his own frozen 
Climate, yet I dare venture to add, in Cónfirmation of that Doctrine, that 
Salt is naturally Rock, that is, naturally foifile, not liquid ; and yet this is 
moll like Ice ot any thing in Nature, not only becaufe of its Tranfparency, but 
alfo for its eafy Liquefaction, and the fudden ImprcfTions and Changes which 
Air makes U[x)n it, fo that it is fcarce to be prelerved in its natural State of 
Cryilallization. Alio Salts of all forts feem naturally to propagate themfelves I
in a hard State, and to vegetate in a dry Form. The like is to be obferved in 
Quick-filver, of its being a hard Rock, and a!fo from its Willingneís to em
brace upon all Occaftons a more fix’d State, as in its Amalgamizing with al- 
rnoll all forts of Metals.

It will not be amifs by way of Corollary, to add a Note or two about 
healthful and fickly S¿afons, more particularly as they may refer to this Phj^- 
vomaton o f great Cold and Froft. If therefore Quick-filver and Liquids arc 
neareft their own Natures, and have lefs Violence done to them, in very cold 
and very hot Scalbns, the Humours of our Bodies, as Liquids, in all Pro
bability, niuft be in íóine meafure accordingly afícifled. And that there
fore Cold is healchlul, I argue from the vaft Number of old Men and W o 
men, to be found upon the Mountains of England  ̂ comparatively to what are 
Ibund elfewhere.

Again, the Blood itfclf, or the vital Liquor of Animals equivalent to it, is 
in moll Kinds of Animals in Nature lenfibly cold ; for that the Species of 
Q.iadrupcds and Fowls are not to be compared for Number to Fifhes and 
Inie(fls; there being, in all Probability, by what I have obíérved, above a 
hundred Species o f  thefe latter Creatures, whofe vita! Juice is cold, to one of 
the former: But becauie we moft converfe with thote whole vital Juice is hot, 
we are apt to think the fame of all.

Again, I have obferved, which I offer as an Argument o f the little Injury 
' intenie Cold does to the Nature of Animals: I fay, I have fecn both Hcxa- 

podc Worms fwhich 1 compare to the render Embryo’s o f  fanguineous Ani
mals, becaufe I'uch are in a middle State) and Flies of divers Sorts, hard 
frozen in the Winter, and I have taken them up from the Snow» and if I
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caft them againll the Glafs, they would endanger the breaking of ir, and 
make it ring like fo much hard Ice v yet when I jxit the Infects under the 
G!afs, and let them before the Fire, they would, aifcr a lliortTim e, nimbly 
creep about, and be gone, if the Glaís which I whelmed upon them, had not 
fccurcd them.

2. It hath indeed been noted by a very wife Philofophir, in Contradiflion 
to our Englilh Proverb, which fays, that A  grcm Chrtjlfuas niñkes a fa t Cbttrcb- 
yard\ that the laft Plague broke out here at London  ̂ after a long and fcvcrc 
Winter 1665. But I reply. T hat that was accidentally only *, for that Difealc 
is never bred amongft us, but comes to us by Trade and Infection. Tis pro
perly a Difeaie o f  where it is Epidemical. And therefore, by the Pro
vidence of G od, we are very fecure from any fuch Calamities as the natural 
EfFeót o f our Climate. But we are not cp judge or prognofticate o f the Salu
brity or Sicklinefs o f  a Year, from foreign Dilcalcs, but the raging of iüch as 
are natural to the Men of our Climate.

account for the dilíércnc Heights o f Mercury at fevera! times, ’ twill 
j8i. p*iio. not be únneceíTary to enumerate Ibme o f  the princip.1l Obfervations made 

upon the Barometer.
T h e  nrrt is. T hat in calm Weadier, when the A ir is inclined to Rain, 

the Mercury is commonly low.
2. That in lerene good fettled Weather, the Mercury is generally high.
3. T hat upon very great Winds, tho* they be not accompanicd with Rain, 

the Mercury finks Joweft of all, with relation to the Point o f  the Compals 
the W ind blows upon.

4. Thar, Qeteris Parthus  ̂ the greateft Heights o f  the Mercury are found 
upon Eafterly, and North-eafteriy Winds.

5. That in calm frofty Weather the Mercury generally ftands high.
6. T hat after very great Storms o f  W ind, when the Qjick-filvcr has been 

low, it generally rifcs again very fall.
7. T hat the more northerly Places have greater Alterations oí the Barofcope 

than the more foutherly.
S. That within the Tropicks  ̂ and near them, thofe Accounts we have had 

from others, and my own Obíervations at St, Helena  ̂ make very little or no 
Variation o f  the Height o f  the Mercury in all Weathers.

Hence I conceive, that the principal Caufe o f the Rife and Fall o f  the M er
cury, is from the variable Winds, which are found in the Temperate ZoneSy and 
whole great Unconilancy here in England, is moil notorioas.

A  fecond Caufe is the uncertain Exhalation and Precipitation of the Vapours 
lodging in the Air, whereby it comes to be at one Tim e much more crouded 
than at another, and confequently heavier; but this latter, in a great mca- 
fure, depends upon the former. Now from thefe Principles, I ihall endeavour 
to explicate the feveral Pbicnomena o f  the Barometer, taking them in the 
fame Order I laid them down. Thus,

I.  T h e Mercury’ s being low, inclines it to Rain, becaufe the A ir  being 
light, the Vapours are no longer fupported thereby, being become fpecifical- 
Jy heavier than the Medium wherein they floated, fo that they defcend towards 
the Earth, and in their Fall, meeting with other aqueous Particles, they in

corporate
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corporate together, and form little Drops of Rain ; but the Mercury’s being 
at one time lower than another, is the Effc(5l  o f two contrary Winds blow
ing from the Place where the Barometer (lands; whereby the Air o f  that 
Place is carried both ways from it, and confequently the incumbent Cylin
der o f  Air is diminiilicd, and accordingly the Mercury finks; as for In- 
itance, if in the German Ocean it ihould blow a Gale o f weilerly Wind, and at 
the fame time an eafterly Wind in the Irijh Sea ; or if in France it íhould blow 
a northerly W ind, and in Scotland a íbutherly; it muft be granted me that that 
Parc of the; Acmolphere impendent over En l̂and  ̂ would thereby be exhauftcd 
and atrcnuaced, and rhe Mercury would fubfide, and the Vapours, which be
fore floated in thofc Farts o f the Air of equal Gravity with themfelves, would 
fink to the Earth.

2. T h e  greater Height o f the Barometer is occafioned by two contrary 
Wnids blowing towards the Place of Obfervation, whereby the A ir of other 
Places is brought thither and accumulated ; fo that the inaimbent Cylinder of 
Air bjing encreafed both in Height and W eight, the Mercury preiTcd there
by muft needs rife and (land high, as long as the Winds continue fo to b low ; 
and then the Air being fpecifically heavier, the Vapours are better kept fuí- 
pended, fo that they have no Inclination to precipitate and fall down in Drops; 
which is the Reafon o f  the fereiie good Weather, which attends the greater 
Heights o f the Mercury.

T h e  Mercury finks the lowefl: of all by the very rapid Motion of the 
Air in Storms o f  Wind. For the Traci or Region of the Earth’s Surface, 
wherein thefe Winds rage, not extending all round the Globe, that Ihgnant 
Air which is left behind, as likewife that on the Sides, cannot come in ib iaft 
as to fupply the Evacuation made by fo fwift a Current; fo that the Air muft 
necelTinly be attenuated when and where the (iiid Winds continue to blow, 
and that more or lefs, according to then* Violence; add to which, that the Ho- 
r'rzontal Motion of the Air being íb quick, as it is, may, in all Probability, 
take ofF fome Part o f  the pL*rpendicular Prefiure thereof; and the great A g i
tation of its Particles is the Reafon why the V'apours arc diflipatcd, and do not 
condenfe into Drops lb as'to form Rain, otherwife the natural Confcquence of 
the Airs Rarefaélion.

4. T he Mercury (lands the higheft upon an Eafterly or North-eafterly 
W^ind, becauíé in the great Ailantick Occan̂  on this fide the 35th Deg. o f  
North Latitude, the Wefterly and South-wefterly Winds blow alm oft always 
T rade; fo that whenever here the Wind comes up at Eafl: and North-eall, 
’ tis fure to be check’d by a contrary Gale, as loon as it reaches the Ocean; 
wherefore, according to what is made out in our fecond Remark, the Air 
mull needs be heaped over this Ifland, and confequently the Mercury muft 
itand high as often as thefe Winds blow. This holds true in this Country, 
but is not a general Rule for others where the Winds arc under different Cir- 
cumftances*; and I have fometimes feen the Mercury here as low as 29 Inches 
upon an Eaftcrly W ind, but then it blew exceeding hard, and fo comes to be 
accounted for by what was obftrvcd upon the third Remark.

5. In Calm Frofty Weather the Mercury generally ftands high, becaufe 
( as I conceive) it íéldom freezes but when the Winds come out o f the
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Northern and North-caftern Quarters, or at leaíl iinlefs thofe Winds blow at 
no great Diftance o f f ; for the Northern Parts o f  G tr w w , Benmarky S-wfden̂  
Norwi '̂y and all that T raft  from whence North-caftern Winds conic, arc 
fubjeil to almoil continual Froft all the W inter; and thereby the lower Air 
is very much condenled, and in that State is brought hitherwards by thole 
Winds, and being accumulated by the Oppofition ot the weftcrly Wind blow
ing in the Ocean  ̂ the Mercury muil needs be preft to a more than ordinary 
H e ig h t ; and as a concurring Caufe, the íhrinking of the lower Parts o f  the 
A ir  into leílcr Room by Cold, muft needs cauíc a Defcent of the upper Parts 
o f  the Atmoiphcre, to reduce the Cavity made by this Contradion to an 
quilibrium,

6. After great Storms o f  W ind, when the Mercury has been very low, it 
generally riies again very fa ft; 1 oncc obfcrved it to riic i \ Inch in lefs than 
6  Hours after a long continu’d Storm o f  South-weíl W ind. T he Reaion is, 
becaufe the Air being very much rarified, by the great Evacuations which 
luch continued Storms make thereof, the Neighbouring A ir runi in the more 
fwiftly to bring it to an M quilibrhm ; as we fee Water runs the lafter for hav- 
ing a great Declivity.

ííl'Lí'̂ ocr» 7' "I be Variations are greater in tlie more Northerly Places, as at Stock- 
holm greater than at Paris (compared by M r. Pafcall) becauíé the more N or
therly Parts have uiually greater Storms of W ind than the more Southerly, 
whereby the Mercury (hould fink lower in that Extream ; and then the N or
therly Winds bringing the condenfed and ponderous A ir from the Neighbour
hood of the Poky and that again being cliecked by a Southerly Wind at no 
great Diilance, and fo heaped, muft o f  Necefiity make the Mercury in fuch 
Cafe ftand higher in the other Extream;

8, Laftly, This Remark, T hat there is little or no Variation near the £-r 
minoHtaly does above all others confirm the Hypothefts of the variable Winds 
being the Caufe o f  thefe Variations o f  the Height o f the Mercury *, for in che 
Places above named there is always an eafy Gale o f Wind blowing nearly 
ujx)n the fame Point, w z. E . 7/. E . at Barbadoes  ̂ and E . S. E . at St. HcUna  ̂
lb that there being no contrary Currents of the Air to exhauit or accumu- 
!ate it, the Atmofphere continues much in the fame State; However, ujxin 
Hurricanes (th e  moft violent o f Storms) the Mercury has been oblcrved 
very low, but this is but once in two or three Years, and it ioon recovers 
its iettled State, about 29^ Inches.

T he principal Obje<ílion againft this Doctrine is, tlut 1 fuppofe the A ir 
fometimes to move from thofe Parts where it is already evacuated below 
the Mquilihritimy and fometimes again towards thofe Parts where it is con- 
denfed and crouded above the mean State *, which may be thought conrra- 
didlory to the Laws o f  Staticks and the Rules o f  the ^Equilibrium o f  f'iuids. 
But thofe that (hail confider how, when once an Impetus is given to a Fluid 
Body, it is capable o f  mounting above its Level, and chccking others that 
have a contrary Tendency to dcfccnd by their own Gravity, will no longer 
regard this a.s a material Obftacle *, but will rather conclude. That the great 
Analogy there is between the Rifing and Falling o f  the Water ujjon the 
riux Vix\á Refiitx o f  tlis S.-a, and this o f  accumulating and extenuating the

A ir,
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A ir, is a great Argument for the Truth o f  this Hypothefts. For as the Sea 
over againll the Coaft o f  EJJex rifcs and fwclls by the meeting of the two 
contrary Tides of Flood, whereof the one comes from the S. along the 
CbnwM 0Í England, and the other from the N orth ; and, on the contrary 
iinks below its Level upon the Retreat o f  the Water both ways, in the Tide 
o f  Ebb-, fo it is very probable, that the Air may Ebb and Flow after the 
fame manner ; but by rcafon of the Diverfity o f Caufes, whereby the Air may 
be fet in moving, the Times of theic Fluxes and Rrfluxes thereof arc purely 
callui, and not reducible to any Rule, as are the Motions of the Sea, depend
ing wholly upon the regular CouriL- of the Moon,

X I. I. T he Experiment is bnefly this; 1 hat a Tube being after the T'orrU TbtCauptf 
cellian W ay filled with Mercury, and before Inverfion perfcélly purf^ed of Air, 
doth, when inverted, remain top full, even to the Height o f  75 Inches. I

Mr. liugens, to render a ¡jrobable Caufe o f  this ftrange EíTeá:, conceiveth,
T h at befidcs the PreflTure of the Air which keeps the Mercury fufpended at^m/n.iV. 
the Height o f about 27 Inches, (and of the Truth of which we arc conrinced 
by a great Number o f  other Eífedls that we fee) there is yet another PreiTure, 
llrongcr than that, of a more fubtile Matter than Air, which without Diffi
culty penetrates Glals, Water, Quick-iilver, and all other Bodies, which we 
find impenetrable to Air. This PreíTure, he faith, being added to that of the 
A ir, is cajxiblc to futtain the 75 Inchcs o f Mercury, and poíTibly more, as 
long as it works only againft the lower Surface, or againft that of the Mer- 
cury, in which (lands the open End o f  the Tube: But as foon as it can work 
alfo on the other fide, (which happens when ftriking or hitting againft the 
Tube, or intromitting into it a fmail Bubble of Air, you give way ro this 
Pvlatter to begin to ad) the Prcfiiire o f it becomes equal on both Sides, fo 
that there is no more but the Prefiure oí the Air which fuftains the Mercury 
at the ordinary Height o f  29 inches.

n  you ask, why the Quick-filver in the Tube of this Exj>eriment does not 
feel the PreíTure o f  this Matter, even whilft that Veilel is yet fu ll; lince Mr,
Uugens fuppofeth, that it pierceth without Difficulty the Glais as well as the 
Mercury, i^c. and why the Particles o f this Matter do not join together and 
begin the Prcilure, in regard that they go and come thorough the whole E x
tent of the Mercury, and that the Glafs docs not hinder their Communication, 
with thofc that are without?

T o  remove this Difficulty, which in Mr. own Opinion is very great,,
he anfwers, 'I'hat though the Parts of the Matter by him fuppofed do find 
PaiHige between thofe that compofe the Glafs, Quick-filver, ^ c . ytr they 
there find not fufficiently large ones for many to pafs together, nor to move 
there with that Force which is requifite to feparate the Parts o f  the Quick- 
fiivcr, that have fome Connexion together. And this very fame Connexion, 
he faith, is the Caufe that though on the Side o f the inner Surface o f the 
Glafs, which touches the íüfpcnded Mercury, many o f  its Parts be preflTed 
by the Particles o f this M atter; yet there being alfo a great Number o f  
them that teel no PreiTure, by rcafon of the Parts o f  the Glaís, behind- 
which they arc placed, they retain one another, and they remain all fuf- 
pcndcdj bccaufc there is much lefs Prcflure on the Surface o f  the Quick-

filver
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filver that is contiguous to the Glais, tlinn upon that be!ow, whicli is all 
cxpofed to the Action o f  that Matter which makes this fccond IVtiTure.

T h e  ingenious and candid Author o f this Solution acknowledges himi’ell'’. 
T hat it doth not fo fully fatisfy him, as not lo leave fomc Scruple b.hind ; 
but then he adds. That that keeps him nor from being very well aíTured of 
that new PrclTure, which he hath fuppoled bePdcs that of the Air, by reaiijn 
as well o f  the Experiment already alledged, as o f  two others •, which he fab- 
ioins, to this Effect.

Firjly W hen two Plates o f  Metal or Marble, whofc Surfaces are perfeélly 
plain, are put one upon another, they do fo ftick together, that the u¡)[?cr- 
moft being lifted up, the undermoft follows without quitting it-, and theCaufe 
hereof is juAly afcribed to the Preilure o f the Air againil their two external 
Surfaces. H e taking then two Plates, each of them but about an Inch fquare, 
being of that Matter of which anciently they made Looking-Glaffes, and 
clofing them fo exa6tly together, that without putting any T h in g  between, 
rlic upt^rmoft keeps not only up the other, but fometimes alfo with it 
Pounds o f  Lead fatten’d to the lowermoft \ and thus they remain togethcT as 
long as you pleafe. Having thus joined them, and charged them \viih 
Pounds weight, he fufpcnded them in the Recipient of his Engine, and exhau- 
iled it of Air fo far as that there remained not enough to fultain by its Preilure 
as much as an Inch Height o f  Water, and yet his Plates disjoined nor. H e 
adds, that he made the fame Experiment by putting Spirit o f  Wine between 
the two Plates, aijd found that in the Recipient evacuated of Air they fuflain- 
cd, without being levered, the fame W eight they did when it was full o f  Air. 
This he thinks íh¿ws clearly enough, that there remains yet in the Recipient 
a Prcflbre great enough, after that of the Air is thence taken aw ay; and that 
there is no more Reafon to doubt o f  it, than of the Preíl'jre of the A ir itfelf.

T h e  Second Experiment is, 'I'hat whereas the Effedt o f a Siphon of unequal 
Legs, by which you make the Water of a Veflel to run over, is no longer 
afcribed to Fu^a P'acuî  but to the W eight o f the A ir, which prcíTing upon the 
W ater of the V eífc! makes it rife in the Siphon, whilil on the other Side it 
defcends by its W e ig h t ; Mr. Hugens found a Means to make the Water of 
the Siphon run after that the Recipient was exhauftcd of A ir, and he faw that 
with Water purged of A ir it did the Effecfl as well as without the Recipient. 
T h e  fhortcil o f the Legs o f the Siphon was 8 Inches long, and its A|>er[ure o f 
two Lines. And he will not have us doubt whether the Recipient was well ex- 
haufted of A ir, for he did afiure himfclf of that, as well by finding that there 
came out no more A ir  through the Pump, as by other more certain Marks.

A nd this he takes for a farther Confirmation of his Suppofition o f  a prefling 
Matter more fubtlle than the Air. T o  which he adds. That if you take the 
Pains o f  learching to what Degree the Force of this PreiTure reacheth (which 
he faith cannot be better made than by purfuing the Experiment with Tubes 
full o f Mercury, yet longer than thofc employed by Mr. Boyle) it will perhaps 
be found, that this Force is great enough to cavife the Union o f  the parts o f 
Glafs, and o f  other Sorts of Bodies, which ho!d too well together, not to be 
conjoined but by their Contiguity and Reft, as M . Dcs Cartes would have it.
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ccíHíry to put heavy Bodies in Motion, not impelled by any other Forcc: The 
other of niy Lord Byomker  ̂ That there might be in the Air yet a greater 
W eight or Preflurc than is neceflary tor the Height of 29 Inches, in call- there 
be nothing but the bare Weight of Quick-filver to be fupported. I fmd Mr. 
lingens to fall in with that of my Lord Brcunker  ̂ fave that what we compre
hend under the Name of A ir, he calls a more fubtile Matter; which alters 
not the Caie at all, but only the Name.

B-Jt furely there muit be fomewhat more than this iubtile Matter, to folve 
the Pbanomenoiiy notwithftanding the two Experiments now alledged by 
Mr. Hugins in favour of it; for, if this Matter be fo fubtile as to prefs 
through the T o p  of the Glafs upon the Quick-filver, (and confequently 
through the Upper upon the Nether o f the two Marblesj as is acknowledged 
(and without which it is no more able to precipitate the Quick-filver while 
impure, and when it is in part fubfided, that when it is pure, and the Tube 
top full :) I do not fee, why it flioiild nor balance irfelf (above and bclow^- 
in the fame manner as common Air would do, if the Tube were pervious 
to it at both Ends, and the Q_uick-f]lver, by the Preponderance of its own 
Weight fall prefently. And the Anfwer, That though Glafs be penetrated 
by if, yet not in fo copious a manner as where no Glafs is, doth not ro me 
folve the DifRculty ; bccaule the fame Obiiacje doth jult in the fame man-, 
ner remain, when the Tube is in part cinptitd, and when the Quick-filver 
is unpurged ; the Pores o f the Glafs not being, by eitiur of thofe, made 
more open or more pervio:is. Ami if we fupplc the fubtile Matter by Per
colation to be flrained through with fome Difficulty, (as Air or Water would 
be through a Cloth) this might pofilbly cauie the Quick-filver, when it does 
link, to fink gradually ; but not (as we fee 11) luddenly to fail to the 
Height of 29 Inches.

rile Connexion or Cohefion of the Parts o f  Quick-filver, either each to 
other, or to the Sides of the Glals, which Mr. Ilugens iuppofeth to require for 
their S.'paration a greater Force than is in thefe percolated Particles, till they 
have Room made for them to combine *, fecms to me the lefs confiderable^ 
Ixcaufe it is not fo neceíTiry to feparatc them from each other, fince they 
may unfcparated Aide down by the Sides o f the Glals, to which it is well 
known, and vifible to the Eye, the Quick-filver is not at ail apt toftick, but 
doth rather decline that Contaál; in like manner as we find W^ater not apt t o , 
join with Oil or Greaie, though Water to Glaís, and Quick-filvcr to Gold, 
do very readily apply themielves. So that there needs no fuch Forcc to dis
join the Quick-filver from the Glafi, whatever there may be for disjoining its 
Parts one irom another.

If therefore we fliould rupp9fe the Preflurc o f  the groflicr Air down
wards on A  B  (the Surface of the ftagnant Quick-filver) and confequently 
by means thereof upwards at C, fufficient only ro bear up that in the 
Tube to the H eight o f  / ;  but the fuperadded W'eight or PreíTure of thc^*¿. ?• 
purer Air to hold it up as high as D , (75 Inches or more) while it is full 
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and the Quick-filver well cleanfid, as if fo long it could not enter at D\ but 
in cafe it be not fo cleanfed, or be already ít*nk to //, this purer Air would en
ter at D ,  and thruft it down to /, coimcer-balancing the IVeflure (at C) of the 
purer, but not o f  the grofi'cr Air (which I take to be the Sum of the Caute al- 
fign’d by M r. Hugens:) I am yet to feek, why it may not as well i>cnctr.iie 
D  at firit, to begm the D:.rcent, as afterwards to ^xiiiiie it ;  and why not as 
well begin the Dcfcent when the Qjick-filver is well tlcanfrd oí Air, as wlicii 
it is not fo; and why alfo, if  the pure A ir do freely enter at D, it docs not 
prefently fa l l ; or, if not freely, why, when it docs tall, it falls fuddenly, and 
not leifurely, from Z) to / ;  efpecially fince fo fmal! a W eight as D l l  o\ pure 
A ir (for the groflcr cannot enter) is very inconfiderable; if  not at all, or not 
freely, prcfied by that incumbent on D ;  and the Adhefion not confidcribly 
lefs, by being leparated only at the T o p , while it yet continues to ii>u'ch 
the Sides.

I am apt therefore, as heretofore, to afcribe the Ca\ife o f this Pbirnomtvon 
to the Spring that is in A ir, and the want thereof in Quick-filver; for, that 
in A ir there is a Spring or Elafticity, is now undoubted •, but in Water 
cleanfed of Air, though many Experiments have been attempted to that pur- 
pofe, it has not yet been fm nd  that there is a n y : And I am apt to think the 
like o f  Qiiick-filver, though I do not know that this has been yet I'o rigo- 
rouily examin’d. N ow  fuppofing. That Matter being at Reft will fo con
tinue till it be put in Motion by fome Force; this Force may be either that 
o f  Fercuflion from ibme Body already in Motion (which is the Caic when 
the Quick-filver falls by íhaking or ftriking the Tube) or o f  Fulfion from 
a contiguous Body beginning to move, as by the Expanfion of fome adjacent 
Spring (which is the Cafe when the fpringy Parts o f  the Air, either left in un- 
p*jrged, or re-admitted in the Quick-filver, by expanding themfcivcs put the 
Quick-filver in Motion or fome Comtus or Endeavour o f its own, fiich 
as is that o f  a Spring, from whatever Caufe it b i, which I do not here 
enquire, but has place only in Springy Bodies; and therefore if Water and 
Quick-filver be not fuch, they will not on this account put themfelves in 
Motion.

Gravity or Heavíneís is reputed to be fuch a Coruitits or Pronity to move 
downwards, and fo to put itfelf in Motion ; and the Wonder at prefent is, why 
it does not fo here. Btit if this which we call Gravity Ihould chance to be not 
a pofitive Quality or Conatus originally o f  irfelf, but only the Effect o f  fome 
Pulfion or PercuiTjon from without (which poflibly m.iy be the Cafe, and 
principally from’ the Spring of the Air about us) then while this Pulfion and 
PercuflTion is wanting (however obviated) the Bodies accounted heavy, will not 
of themfelves begin to fall *, which feems to be the prefent Cafe.

And this is the more confiderable, becauíe we cannot, at leaft not yet, find, 
what is the utmoft Height at which the Quick-filver thus accumulated will re
main fufpended *, there having been, for ought I know, no Height yet at- 
rem{3ted, at which, if cleanfed, it will not ftand ; and that o f  75 Inches, con- 
fidering the Weightinels o f Quick-filvcr, is a very great one, being more than

■ 'rquivalent to 80 Foot o f Water,
' M y
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M y Lord Brounker doth a liitic alter the Cafe from what I take to be the 
liypotbcfis of Mr. Hugens; for he fuppofeth this purer Part of the A ir to be 
ot like Nature with the groííer Part (which I think Mr. Hugens doth nor) 
and, though finer than the reft, fo as to penetrate Glafs, which the grofll-r 
will not fthere being in all forts of Grains, fome greater than others, and 
which will not país fo fine a Sieve) yet o f a fpringy Nature, as the groíTcr 
Parts are; which therefore a6l:s, not by its Weight only, but by its Spring; 
and therefore when once entered, though in a fmall ProjX)rcion, adls as ef- 
icdually at its firft Entrance as if t!ie whole incumbent Air had Adniiifion, 
its Spring being of a like Tenfure with that o f  the outward Air, (as I have 
heretofore llicwed. Cap, 14. De Motu  ̂ Prop. 11, 12, 13.) but Mr, Hugens*̂  
more fubtile Matter than Air, though he mull allow it Weight, for eife iti 
Knirance would be nothing to the purpofe ; yet whether he allow it a 
Spring, I cannot tell i nor doth he inform us. And when he ikys, this 
more fubtile Matter than Air doth without Difficulty penetrate Glais, W a
ter, C2jick-filver, and all other Bodies, which we find impenetrable to Air, Í 
know not whether he mean, without any Difficulty, as the Words ieem to 
im port; or, as I conjecture by what follows, without great Diificulty, though 
wifh fome.

But his Lsrdpip^ if I miílake not, though he allows his fpringy, fubtile 
Matter to penetrate Glafs, yet not without Diificulty •, and till it have fome 
Room made, as at HD^ wherein it may recollect itfelf, cannot exert Its Spring; 
and therefore not while top iull o f  cleanfed Quick-filver, but fo foon as fome 
Koom is made for i t ; whereas if the Quick-filver be not purged of Air, that 
little Air remaining doth by its Spring begin the Motion.

He thinks it alio not improbable, and it it fo prove, it will be a good Con
firmation o f  this fiypoibefssy That a large but low Tube of Glafs (fhorter than
29 Inches) may Hand top full o f Quick-filver, though with a finall Hole in 
the T op , as at K\ at leaft if immerged in Water, in cafe Air be too fubtile 
lur our Mechanicks.

H e might allb, fuitably enough to his own Hypotbifis  ̂ have fo explained 
himlelf as to allow his more fubtile Parts of common Air to penetrate Quick- 
filver, but not Glafs; and therefore, in cafe of Room for it at HD^ it might 
through the flagnant Quick-filver, and that at C, pafs upwards to //D , and
[here exert its Spring.

There is yet another way of explicating the fame Hypstbffis  ̂ without allow
ing this fubtile Matter to pierce the Glafs; which is this; Our common 
Air being an Aggregate ot very heterogeneous Parts, we may well fuppofc 
iome of them to be Springy, and others not to be ib. The fpringy Parts 
we may ci>nceive to be lb many confiftent Bodies, like fmall Hairs or ipringy 
J breads wrapped up in different Forms and variouíly intanglcd, and io 
as to form many Vacuities, capable of admitting (what the other Parts o f  the 
Air may be fuppofed to be) Ibme iluid Matter, which may infinuate into 
thoie Vacuities (as Water in a Bundle o f Ruíhes) without dillurbing the Tex-* 
ture o f  thole fpringy Parts; and whtch may preís as a Weight, but not as a 
Spring (O f which Diilinv^ion íce Ctip. 14- Pr&p. 11 . SchoL
Prop, 13. p. 729» 730» 73^1 733*) Tube there b*e
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a  Q^aniiiy of fuch fpringy Matter, the Spring hereof will be o f  equal 
ftrcngth with that o f external A ir, (and therefore able to counterbalance it, 
though its W eight be much lefs) ^caufe admitted with fuch a Tcnfure,
Prop. 12, i3 i) But if only an unfpringy Fluid (which prefleth but as a Wcighc 
not as a Spring) and this defended by the Gla^ Tube from any other IVeíTure, 
fave that of its own W eight, it will ílill be too weak to force its own way, till 
its finglc W eight be equivalent to that which it is to encounter ; which is not 
only the fpringy Part o f the A ir, but alíb that fluid unl'pringy P a rt; which 
though (bccaufe fluid) it would give way to a fpringy Bo(.iy prcfiing through 
it, yet not to this fluid, hke itíclf, and dcilituie o f fuch a Spring; and is 
therefore able to keep it up to a much greater Height than it could do if un- 
cleanftd o f  fpringy A ir *, fo long, at Icaft, till fome fpringy Body be ad
mitted, or fome Concuifion equivalent to it, put it in Motion ; but being once 
in Motion, it will fo continue (as a Bullet impelled by Gun-powdcr, or an A r
row out o f a Bow) till ilopped by fome pofitive Force equivalent.

I do not deny, but that this Explication may be fubjeit to fome Difficulties 
and Exceptions; but I think, fewer than that o f  allowing the Glaís penetra
ble by this fubtile M atter: But the beft way to fettle this Bufmels is by fuitablc 
ExpcTiments.

X II .  I caufed to be blown at the Flame of a L^mp fome Glals-Bubbles, as 
large, thin, and light, as I could then procure; and chufing amongíl them 
one that feemed the Icaft unfit for my Turn (being of the Bigncfs of a fome- 
what large Orange, and weighing alxMit i Dr. 10 Gr.) I counter|>oifed ic 
in a Pair of Scales, ihat would lole their /Equiltbrium with about the 3o:h 
Part o f  a Grain, and were fui'pended at a Frame. I placed both the Balance 
and the F'rame by a good Barofcope, from whence I might learn the prefent 
W eigh t o f the Atmofphere; then leaving thefc Inflruments together, though 
the Scales being no nicer than I have exprefll'd, were not able to flicw me 
all the Variations of the Air’s W eight that appeared in the Mercurial B.iro- 
icope; yet they did what I expeéled, by ílicwing me Variations no greater 
than altered the Height of the Quick-filver halt a Quarter o f an Inch, and 
perhaps much fmaller than thofe. I had the Plcafure to fee the Bubble fome- 
times in an jEquiltlrium  with the Counterpoife ; fomctimcs when the Atmof
phere was high, preponderate fo manifeitly, that the Scales being genily 
i\irr*d, the Cock would play altogether on that fide, at which the Bubble was 
hung; and at other Times (when the Air was heavier) that, which was at the 
firft but the Counterpoife, would preponderate, and upon the Motion of the 
Balance make the Cock vibrate altogether on its fide. And this would conti
nue fometimes many Days together, if  the A ir fo long retained the iiime 
meafure of Gravity ; and then (upon other Changes) the Bubble would regain 
An jEquilibrtiwty or a Preponderance; fo that 1 had oftentimes the Satisfaction, 
by looking firft upon the ftatical Barofcope (as for Diftinclion’s fake it may be 
called) to ioretel> whether in the Mercurial Barofcope the Liquor were H igh 
or Low ,

I f  the Ground on which I went in framing this Rirofcope, be demanded, 
the Anfwer in íhort may b e ; 1. That though the glaís Bubble, and the brafs 
Counterpoife, at the Tim e o f  their firft being weighed^ be in the A ir ,  wherein

they
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they both are weighed, cxailly o f  the fame W eigh t; yet they are nothing near 
o f  the fame B jik , t!ie Bubble by Reafon of its capacious Cavity (which con
tains ntithing but Air, or fomething that weighs Icfs than Air) being, pcrha|>s,. 
a hundred or two hundred Times bigger than the Metalline Counterpoifc.
2. 'I'hat according to the Hydroitaiical I^ws, if two Bodies o f equal Gravity, 
but unequal B jlk , come to be weighed in another Medium, they will be no 
longer equiponderant; but if the new Medium be heavier, the greater Body, 
as being lighter in Specie, will lofe more of its Weight than the Icflcr and more 
compa¿t; but ii the new Medium be lighter than the firft, then the bigger 
Body will out weigh the Icfler: And this Dífparity arifing from the Change 
of Mediums, will be To much the greater, by how much the greater Inequa
lity of Bulk there is between the Bodies formerly equiponderant. 3. That, 
laying thefe two together, I confiderM that *twouId be all one, as to the Ef-‘ 
fed  to be produced, whether the Bodies were weighed in Mediums of differ
ing Gravity, or in the fame Medium, in Cafe its fpecifick Gravity were con- 
iidcrably alter’d : And confcquently, that fince it appeared by the Barofcope, 
that the W eight o f  the Air was fometimes lighter, the Alterations of ir, in 
Point o f Gravity, from the Weight it was o f  at firfl counterpoifing of the 
Bubble o f ir, would unequally afFcdl fo large and hollow a Body as the Bubble, 
and fo fmall and denle an one as a MeraiÜne W e ig h t: And when the Air, by 
an Encrcafe o f  Gravity, íhould become a heavier Medium than before, it 
would buoy up the Glafs more than the Counterpoifc; and if it grew lighter 
than it was at Hrll, would fuffer the former to preponderate.

One Morning early, being told o f  a Mifl, I fent to fee whether it made 
the A ir fo heavy as to buoy up the Bjbble; but 1 did not learn, that that 
Mift had any fenfible Operation on ir.

Though a fingle Bubble of competent Bignefs be much preferable, by rea- 
fon that a far lefs Quantity and Weight ot Glafs is requifite to comprife an 
equal Capacity, when the Glafs is blown into a fingle Bubble, than when it is 1
divided into two; yet I found that the employing o f  two inftead of one, did 
not fo ill anfwer my Hxpedations, but that they may, for a Need, ferve the 
Turn inftead of the other, than which they are more eafy to be procured:
And if the Balance be ftrong enough to bear fo much Glafs, without being in
jured, by employing two, or a grcater Number of large Bubbles, the Effect 
may be more confpicuous, than it oiiiy a fuigle Bubble (though a very good

one) were employ’d. * j  - a
This Inftrument may be much improved by divers Accommodations. As,
1. There may be fitteti to the Anfa (or Check o f  the Balance) an Arch of a 

Circle d.vided into 15 or 20 De .̂ (more or lefs, according to the Goodnefs of 
the Bilance) that the Cock, reUing over againft thefe Divifions, may readily, 
and without Calculation, ihcw the Quantity ot the Angle, by which, when 
the Scales propend either W ay, the Cock declines from the Perpendicular,
and the B^am trom its Hmrrzantal Parallelifm.

2. Thofe that will .be fo curious, may, inftead o f  the ordinary Counter- 
poife (of Brafs) employ one of Gold, or at leaft, o f l ^ d  ; whereof the latter 
being o f  equal Weight with Brafs, is much leis in Bulk, and the former
amounts not to half its Bigneis*  ̂ Thofe

3 *
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3. Thofe Parts o f  the Balance, that may be made o f  Copper or Brafs, widi- 

out any Prejudice to the Exadnefs, will, by being made o i one o í thole Me- 
taLi, be lefs fubjeft than Steel (which yet, if well hardened and poliíhed, may 
laft good a great while) to ruft with long (landing.

4. Inftead o f  the Scales, the Bjbble may be hung at one End o f  the Bc*am, 
and only a Countcrpoile co it at the other; that the Beam may not be burden
ed with unneceilary W eight.

5. T he whole Inftrument, if placed in a fmall Franfie, like a fquare Lan- 
thorn, with Glafs Windows, and a Hole at the T o p , for the Commerce ot 
the internal and external Air, will be more free from Dú\y and irregular 
gitations; to the latter o f which it will otherwiic be fometimcs incident.

6. This Inftrument being accommodated with a light Wheel, and an Index 
'(fuch as have been applied, by the excellent Dr. Cbr. ¡Freny to open Wcather- 
Glafics, and by the ingenious M r. Hook̂  to Barolcojjcsj may be made to Ihcw 
much more minute Variations than otherwiic.

7. And the Length of the Beam, and Exquifitencfs of the Balance, may 
cafily, without any o f  the foregoing Helps (and much more with them) make

j the Inftrument far exadcr than any of thofe I was reduced to employ. And
to thefe Accommodations divers others may be i'uggeitcd, by a farther Confi- 
deration of the Nature of the T h in g, and a longer IVadtice.

T hough, in fome Refpsds, this llatical Barolcope be inferior to the M er
curial i yet in others, it has its own Advantages and Conveiiicncies above it.

A n d , I . It confirms, adOculim^ our former Dodtrinc, T hat the Falling and 
Rifing o f  the Mcrcury depends upon the varying W eight o f the Atmol'phere; 
fince in this Barofcope it cannot bw* pretended, that a h'uga Vacuî  or a Ftmi* 
culusy is the Caufe o f  the Changes we oblerve. 2. It íhews, that not only the 
A ir  has W eight, but a more conliderable one than lon)e learnetl Men, who 
will allow me to have proved it has fome W eight, will adm it; fince even the 
Variation o f  W eight, in fo í'mall a Quantity o f  A ir, as is b*jt equal in Bulk ro an 
Orange, is manifeftly difcoverable upon fuch Balances as are none of the 
niceil, 3. This (latical Barolcope will oftentimes be more parable than the 
other i Ibr many will find it more eafy to procure a Pair o f  good Gold 
•Scales, and a Bubble or two, than a long Cane feal’ d, a Quantity o f  Quick- 
filver, and all the other Rcquilites o f the Mercurial Barofcope ; eiptrci- 
ally if we comprize the Trouble and Skill that is requifite to free the de- 
ferted Fart o f  the Tube from Air. 4. And whereas the Difficulty o f  remov
ing the Mercurial Inftrument has kept Men irom fo much as attempting 
to do it, even to neighbouring Places; the eíTential Parts o f the Scale Baroi- 
cope (for the Frame is none of them) may very eafily, in a little Room, 
be carried whether one will, without the Harard of being fpoiled or injured.
5. There is not in ftatical Barolcopes, as in the other, a Danger of Uncer
tainty, as to the Goodnefs o f  the Inftruments, by Reafon that in thefe the 
A ir is in fome more, and in fome lefs perfeilly excluded \ whereas in thofe, '
that Confideratwn has no Place. (A n d by the way, I luve fometimcs, r
upon this Account, been able to diücover, byi our new Baroícojxí, that an 1
cilcco)ed Mercurial one, to which I compared it, was not well freed from .
A ir J  6. It being very po/fible to difcover Hydroftatically, both tlw Big- '

nefs

Uflia



r

neis o f  the Bubble, and the Contents of the Cavity, and the Weight and Di- 
menfions o f  the GlafiTy Subftance (which, together with the included Air, 
make up the Babble) much may be difcover’d by this Inftrumcnr, as to 
the Weight o f the Air, abfolute or refpc£tlvc. For when the Qüick-filver 
in the Mercurial Barofcope is either very high or very low, or at a mid
dle Scation, between its grcateíl and leaft Height, bringing the Scale Baro- 
mccer to an cx.iiS ^qui!:irium  (with very minute Divifions of a Grain) you 
may, by watchfully obfcrving when the Mercury is rifen or fallen juft an Inch, 
or a fourth, or half an Inch, and putting in the like minute Divifio.is 
o f  a Grain, to the lighter Scale, till you have agaii» brought the Bilancc 
to an exquifue Equilibrium \ you may, I fay, determine what known 
W eight, in the ftatical Barofcoj^, anfwers fuch determinate Altitudes of the 
afcending and dcfccnding Quick-liivcr in the Mercurial. And if  the Balance 
be accon)modared with a divided Arch, or a Wheel and Index, thefe Obfcr- 
vations v/ill aíHft you for the future, to determine readily, by feeing the In- 
ciination of the Cock, or the Degree marked by the Index, what Pollency 
itie ííiibbic hath, by the Change o f  the Atmofpherc’s W eight, acquired or 
I0ÍÍ. 7. By this ilatical Inftrument we may be aflTifted to comjxire the Mer
curial B.irofcopcs o f feveral Places (though never fo diftant) and to make 
fome Edinutes o f the Gravities o f the Air therein. As if, for Inftance,
I have found, by Obfervation, that the Bubble I employ’d, weigh’d juft a ' '
Drachm  ̂ when the Mercurial Cylinder was at the ííeight o f 2^ Í Inches t
(which in fome Places I have found a moderate AltitudeJ and that the Ad- ¡
dition of the i6th Part of a Gr. is rcquifste to keep the Bubble in an .£qui- 
likriwft, when the Mercury is rifen an 8th, or any determinate Part of an Inch 
above the former Station; When 1 come to another Place, where there is a 
Mercurial Barometer, as well freed from Air as mine ("for that muft be fup- 
jx)fedj if taking out my Scale Inftrument, it appears to wei^h precifely a 
Dracbm, and the Mercury in the Barofcope ftand at juil 29 i  Inches, we 
may conclude the Gravity of the Atmofphere not to be icnfibly unequal in 
both thcfe two Places, though very diilant. And though there be no Barof- j
copc there, yet, if there be an Addition of W eight, as for Inftance, the |
i6ch Part o f a Grain, requifite to be added to the Bubble, to bring the Spies 
to an .Equilibrium^ it will appear, that the Air, at this íécond Place, is at 
that Tim e fo much heavier than the Air o f the former Place was, when the
Ml rcury flood at 29 i  Inches.

Bat in making fuch Compariíbns, we muft not forget to confider the Situa
tion o f  the levcral Places *, it we mean to make liftimates, not only of the 
AVcight of the Atmofphere, but o f the Weight and Dcnfity of the Air. For 
though the Scales will fhew, as has been faid, whether there be a Difference 
of Weight in the Atmofphere at the two Places ; yet if one of them be in a 
Vale or Bottom, and the other on the T op , or ibme elevated Part of a Hill> 
it is not to be expedled, that the Atmofphere, in this latter Place, Ihould gra
vitate as much as the Atmofphere in the former, on whicli a longer Pillar o f  
A ir  does lean or weigh.

Ahd the Mention I have made of the differing Situation of Places, puts 
me in Mind o f  fomcthing that may prove another Ufe of our ftatical Ba-

rofcope-.
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rofcopci namelv, that by cxadtly poifi^g the Bubble at.thc F o o to f  a high

A ir  at the Bottom, and at the T o p ;  and in Cafe the Hill be high enough, at 
fomc intermediate Stations: A nd, perhaps, when duly improvV, ic may aíüíl
Men to eilimatc the abfolute or comparative IJi ight o f  Mountains, and other 
elevated Places of the Earth.

X III . By accurate B.irofcppes we may regain that Knowledge whlth ilill rc- 
fidcs in Brutes, and we forfeited by not CQOtinuIng in open Air, as they do for 
the moil Parr, and by Intemperance corrupting the Craiis^f our Scnfes.

X I V .  I. Dec. z6t i6 6g . in the Morniiig, the Weather v.-as coider than

m ill

Tbf Ufe •/
Barmttfrt ¡
h ------
n* i i %4 p*

ffriwoi- ever I found it, fince I could take it by the Mcafure of a Thcrmomet(.r; that 
m^wtb is fince thefe 5 or  ̂ Years. It was very cold, and freezing quick íbm»; Days 

before and after: And yet, in this Tim e the M acu ry  hath ioinetimes fallen 
ss. p. Í114. more than an Inch, witliout any other Change of Weather than lome Gufts 

o f  Winds, fome Sprinklings of Snow at f^veral Tim^s, in all ilarce enough 
to cover the Ground ; and fome Abatements o f Cold, inore efpecially v̂ ĥ n 
the Sun was up. T o  note this Degree o f Cold more particularly, 1 muft 
acquaint you, that in my ftanch Thermometer, on the laid 26th of Dccar.Lry 
the Liquor was at 3 i  Inches: Whereas, in ordinary brilk Froils, ii is at 7 
Inches. Y et here I mufl obferve, tliat fometimes the Froil difíoives, when 
it is at the 7th Figure; and íometimes 1 find it at the Sth Figure, in a fmarc 
Froil. ’ T is warm May Weather when *tis at the ipih Figure; and ’ cis 
not much above the 12th Figure in the hottcft Weather of Junc  ̂
and Auguft.

I think it remarkable, that the 7th Inch, and Ibmetimes the 8th, in my 
Thermometer, fhould abide freezing, and the Froít increafe, till the Liquor 
ciefcend 4^ Inches; and yet that it fhould not afcend from the 8th Inch 
jmore than 4-i Inches in o .r hotteil Summer, being hung in the lame Place, 
wiriiin 18 Inches o f  the Glafs W indow, facing the North-weft, and in a little 
W riting Room , in the 2d Row o f  Buildings. But now I am ílrongly pcriuad- 
ed, that the Degrees o f  l ic a t  and Cold arc not ex <flly indicated by the in- 
clofed Spirit o f  W ine: For when the Snow melted, and the Frofl: was firfl 
dlfíolved, without Sun-fhine, the Liquor was not above the Height o f  5Í In
ches i poflibly it retains fome Part of the Cold a while after the ambient Air 
becomes more tepid.

2. M y  Thermofcope was firft made in Dec. 1664. The whole Height of 
the fmall Cylindrick Glaís, whofe Cavity was about f  o f an Inch Diameter, 
was about 28 Inches ; befides a final! Spherical Bowl at the T o p , of about of 
an Inch Diameter, and a Bowl at the Bottom, which contained the Liquor 
(being Spirit o f  W ine tinged with Cochineal) o f  about 2 Inches Diameter; 
T h e  Space above the Liquor being, at the firil Compolure o f it, void o f  Air, 

ihio, p.169. Cive what it had out ot the Liquor; which l)eing warm at the firft putting 
in, filled the whole Cavity, while the Glafs was Hermetically feal’d. I pla
ced it fo, as never to be expoíéd to the Sun, but in a Room that has a W in- 

p. 1 6 7 . dow only in the North ; and therefore it gives an Account only of the T em 
perature
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pcraturc of the Air in general, not o f  the immediate Heat of the Surl-ííiinc;
It is fo nice, as that my being or not being in my Study, I find to vary'iis 
Height fomctimes almoll I o f  an Inch.

T h e  loweft Mark to which the Liquor did fubfide in Jan.^r\á Feb. i6 6 f. n.K*. 
was at i 2 j  inchcs: A t  14-5; it was Froft certain; and fomctimes at 15, and P-">*• 
at 15} (yet this I often obkrvcd, that the Air by the Thermofcojw has ap- n.to.pi.69, 
pt;arcd confidcrably colder, and the Liquor lower, orfomttimes when there was 
no Froft, than at ibme other Times, when the Froft hath been confidcrably 
hard:) The greateft Height in the Summer following was at 25, 26, a6i.

In Dcc. Jan. and Feb. 16(55. wc had at 14^ Froit certain; fomctimes at 15 „ 55. 

or higher ; and the loweft, to which it did that Winter defeend, was i2-J. P'*"*
The Height in the following Summer, 1666. was ufually about ip , 20, 21 *, 
the higheft ot all at 25.

In Dcc, and Jan, 1666. it was Froft certain, at about 13-; (an Inch lower 
than the Years before; the Liquor, itftiould feem, becoming lefs fpirituousj 
fomctimes at 14 or 14^: It was hard Frofty Weather at 12, 1 1, and once at 
lO -i; the W’ eaiher being very cold. The ufual Hciglit in the Summer fol
lowing, 1667; was about 19, 20, 21, and the higheft at 24-̂ ,

I ’he Winter following, 1667. it was fcarce certain Froft at 13; but yet 
fometimes at 14, or a little higher: The loweft, to which it did dd'cend that 
Winter (being very mild after Chriftnuts) was at 12. And the following 
Summer, 1668. ufually about 18, 1 9 ,2 0 ;  the higheft of all (the Heat of that 
Summer being but very moderate) at 22.

T h e  next Winter it was Froft certain, about I 2 - ’; but fometimes at 13, 
or higher: the loweft of all at lO-J. And in the Summer following, 1669. 
the higheft of all (being but a cool Summer) not much above 20.

A t  Cbrrjimasy 1669. though I found it to be Froft certain about 12+, and 
fomething higher than 13 ; yet hath it come fomctimes lower than 8 ; and 
particularly D a . 26, in the Morning, to 7^ ; and did not all that Day come 
fo high as 8 Inchcs : Which being fo much lower than ever it had been in 
any oí the precedent Years o f my Obfervation, though it may, in part, be at
tributed to the difpiriting of the Liquor, yet principally to the Extremity o f 
the Cold. Jan, i.w hen the Froft Teem’d to relent, it was fomewhat higher
than 9 1 and Jan. 7, about ij-J.

3. T he greateft Height the Spirit did rife to in the Thermometer, was two Albem». I
Diviiions M ow  extream Hot, when we were near the Equinc^ial. t

X V . Since the fame Degree of Heat docs not proportionally expand allj^Afr.j».*
Fluids ; fome fwellingwith a gentle Warmth, and others not till they be con- 
fiderably hot ; fome boiling widi a moderate Heat, and others not at a l l ; ^77^ 
fome capable o f great Expanfion, others incrcafing very little; it may well 
be concluded, that no one of them does increafe and diminifli in the fame Pro- 
portion with the Heat, and confequently, that the Thermometers graduated ref tJiH tb€

by equal Parts o f the Expanfion o f  any Fluid, are notfufficicnt Standards of 
Heat or Cold. mtteri ty

This will be more evident from the Experiments which I made in the 
Months of Fclf. and Mar. about 4  Years fince (the Weather being reafonably 197. p.*65«.

Vol. IL  F  cold
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cold and not freezing) with W ater, Mercury, and Spirit o f  W in e ; wherein 
the following Particulars were very remarkable.

1. I took a large Bolt-head, holding about 3» lib. of W ater, with a narrow
Necfc tó niake the Augment thereof moa* fenfible; and having filled it with 
W ater, and fomc few Inches up the Neck ; I noted exactly to what M ark tlic 
W ater came: Then I immerffd it into a Skillet o f  warm Water, and let ic 
(land lb long, till I concluded the warm W ater had communicated its T em 
per to the Water included in the Bolt-head; and 1 found, that though the 
Water were warm, miich beyond thr Degree o f the Summer’s He;ir, and 
notwithftending it was Winter, yet that gentle Heat had fcarcc any in
dietin g  the Water *, fo that it fcarcc appeared to have afcendcd in the N cck 
of. thp BoU-hcad. Then I took the Skillet, and fet it over the Fire; when 
it was obíérv.ible, that the W ater, as it grew hot, did flowíy afcend in the 
N eck, efpecially at firft; but after it began to boil in riie.Skillet, the Expnn- 
fion thereof becanv; more vifible, and it afccndeti ap.ice, till fuch Tim e as ic 
ftoppcd again; the utmotl Effort o f  boiling W ater being able to raili: it no 
higinr. Then having made a M ark ac the utmoll Height whereto if had aditn, 
I took it out, and h;id the Satisí'aélion to obferve, that though ic was nor raifed 
lb high without a very ftrong boiling, yet it fabfided very llowly, as retaining 
fomc T im e the Space it had acquired from the Heat, even after the Heat w;is 
paii’d , and the Glafe was íb cool as to be touched without burning the Fin
gers. However, the next Morning I found it reduccd. to the hrll Mark-;- 
where it ftood when at firll put in, having loft riothing ienfible by Evaporation, 
during the Experiment; which 1 attribute to the Length of the.Neck, where
in the Vapours were condenfed into Dro[)S before they reached the Tup. Then 
1 examin’d how much Water would raiic that in the Neck,, to tijc M a r t  
whfirctx>ic had bcea eocrcaicd by boiling, and found it was a 26th Part of the 
Bitlk o f the firft W ater, which, upo» repeated Experiments, I found to be 
irwtf i but. it was obvious, that Water increafing fo very little, with ail the 
Degrees o f Heat the Air receives from the Sun, was a very improper Eluici 
to mrtk̂ cj a Thernaotmiter w ith al; and bolides, any freezing Liquor is ulelels 
for this Parpok; in theie I^orthern Climates.

2. I took a fmaller Bolt-head, with a proportional Cane or N eck, and 
filled it afti-r the fime Manner with M ercury; and having Ixjikd if, as 
above, 1 obierved that 125 Ounces o f  Mercury had incrc-afed the Spacc o f  810 
Grains, or a 74th Fart o f  its Bulk when cold. Bu; it was very remarkable, that 
whereas a gentle Heat hud fcarce any Eifcft on Water, here, on the coutrary, 
the Mercury did tenfibJy afcend at Hríl, and had almoft attainted its grcatcfl Ex- 
panfion before the Water boiled in the Skillet. And after it boiled, tho* 1 let ic 
itand very long over the Fire, 1 could not difcern that the moft vehement boil
ing had any EfFi-Cton ic, above whatappeaixd when it firft licgan to boil. T h e  
Mercury being taken out, as it cooled, lubfided, and in a lew Hours returned 
to the Mark wherc ât ic flood before it was p it  into the ^Vatcr. This Fluid, 
being fo fenfible o f a gentle Warmth, and withal, not fabjeét to evaporati: 
without a good D^'gree o f  Fire, might moil properly be applied to the Con- 
firudion o f  Tiicrinon>etcrs, were iis E.x^)aniion more, confidcrable.
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However, fmall as it i?, it is fufficient to diílurb the prccifc Nicety o f  the 
iVIircijri.il Barometers íhewing the Countcrpoifc; o f the PrclTurq of the At- 
ninfphere by a Cyl'mder o f  M ercury: For if Mercury be more cxpnded, 
and confcqucntly liglitcr in warm Weather than in cold *, it will ncccíTarlly 
follow, that the íkme W eight o f Atmofpherc will require a taller Cylinder in 
Summer, and a ihortcr in Winter to counterpoife it. And if the Extremity 
of Weather do but occafion a 15th Part of Difference, as ’ tis probable it 
doth, the Efíc¿l thereof, on a Barometer, will be a Tenth of an Inch above the 
Mean, or a Fifth in all.

3. Iflird thefmaller Bolt-head with Spirit of W ine; and having fct it in the 
Skillet o f Water over the Fire, I found that it afcendcd gradually, as the 
Heat increafed, but flower at firft, and fafter after it was well warm. A t  length 
being arrived at a certain Degree of Heat, it would fall a boiling with great 
Violence, emitting Bubbles, which coming into the Neck of the Bolt-head, j
would lift all the incumbent Spirits till they had made their W ay throiigh.
And thefe fucceeding one another very faft, would often raifc the Spirit to 
the T o p  of the Neck, and fpill i f ,  fo that I found I could go no furthrr 
with this Liquor, than to that Degree o f  Heat which occafioned this boil
ing, and which wanted very much of that of boiling Water, being almoft 
tolerable to the Touch. It was however very remarkable, how e w d ly  thi^
Degree o f Heat was determined by the Kxpanfion of the Spirit i for in 
the íiiíiant it reached a certain Mark on the N eck, it began to emit its j
Bubbles: And having been taken out a little to cool and fubfide, it would cer
tainly and conllantly fail a bubbling again, when uj^n a fecond Immerfion, it 
was arrived at the forefaid Mark. During this Experiment, it appear’d both by 
the Dew on the N eck, and by the Scent in the Room, that tho* the Neck were 
about 30 Inches long, yet the Spirit did cvaprate very faft for the Smallnefs of 
the Surface o f  the Liquor: And I have often noted the like Evaporations con- 
denfed in Dew, within the Head of the ordinary feal’d Thermometers, in very 
hot Weather.

This Degree o f  Heat which made the Spirit o f  Wine begin to boil, being de
termined lb nicely as 1 have faid, made me conclude, that this might very 
properly be taken for the L.imit o f  the Scale o f Heat in a Thermometer; 
and the Eftl*£l thereof in the Expanfion of any other Fluid being accurately 
noted, might be c*afily transferr’d to any fort of Thermometer whatfoeyer.
Only it muft be obierved, that the Spirit ot Wine uled to this purpofe, be high
ly rc6lify*d or dephlegmed j for otherwile the differing Goodneis o f the Spirit 
will occafion it to boil fooncr or later, and thereby pervert the defigned Ex- 
aitneiii. And l̂ y the way, give me Leave to hint, that the íboner or later 
boiling of Spirits or fpirituous Liquors may poffibly be as good a Teft o f  their 
Strength and Perfeflion, as their fpccifick Gravit)', or any other ytít uíed.

T h e  Spirit of Wine I made ufe o f was pofllbly none of the beft *, but I 
obferved, that at the Point o f  boiling it had increafed a 12th Part in bulk; 
which great Dilaution makes it a Liquor fufficiently adapted to our Purpofe, 
were it not for the Evaporation thereof, and for the Difference in Goodneis 
of the Spirit, and for that, in Length o f  Tim e it becomes as it were Elffete,
and lofes gradually a Part of its expanfivc Power.

F  2 4. This
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4 . This expanfive Power is in no Fluid comparably fo confpicuous as in that 
rare claftick Fluid the Air v for by fcveral Experiments that 1 have made, 1 

find that the Heat o f Summer does expand the ordinary Air about a 30th 
jiifi.tfCtU, P a r t ; and that late honourable Patron o f  experimental Philofophy, Mr.
?47S*^ * alledges his own Trials, proving that the Force o f the ilrongdl Cold in Eng

land does not contraft the Air above /0 Part. So that the fame Air, which in 
extreme Cold occupies 12 Parts o f Spacc, in very hot Summer Weather, will 
require 13 fuch Spaces: which is as great an Expanfion as that o f  Spirit o f  
W ine when it begins to b o il: For which Rcafon, and for its being ib very 
fcnfible o f  Warmth and Cold, and continuing to exert the fame claftick Power, >
after never fo long being included, in my Opinion, it is much the moft pro- 

t per Fluid for the Purpole o f Tbenncmeters.
J N ow the Thermometers hitherto in Ulc, are of two Sorts : the one flicwing '
 ̂ the different Temper of Heat and Cold, by the Expanfion of the Spirit ot '

W ine, the other by the Air : But I cannot learn that either o f them of either \
L Sort, were ever made or adjulled, íb as it might be concluded, what the De

grees or Divifions o f  the íiiid Inllruments did mean *, neither were they ever 
t otherwife graduated, but by Standards kept by each particular Workman,

without any Agreement or Reference to one another: So that whatfoever 
Obfervations any curious Perlón may make by his Thermometer, to fig- 
iiify the Degree o f  Heat in the Air, or other Things (which is o f conftant 
Ufe in Philofophical Matters) cannot be underftood, unlefs by thofe who 

j have by them Thermometers o f  the fame M ake and Adjuftment. Much
lels has the W ay been ihewn how to make this Inftrument without a Stan
dard, or to make two of them agree artificially, without comparing them 
together. ,

I ihall only add, that whereas the ufual Thermometers with Spirit of 
W ine, do fome o f  them begin their Degrees from a Point, which is that

■ whereat the Spirit ñands when it is fo cold as to freeze Oil o f Annifecds ; and
others from the Point o f beginning to freeze W a te r : I conceive thefe Points 
are not fo juftly determinable, but with a confiderable Latitude: And that 
the juft Beginning o f  the Scales o f  Heat and Cold íhould not be from fuch a 
Point as freezes any T hing, but rather from Temperature, fuch as is 
in Places deep under Ground, where the Heat of the Summer, or Cold in 
Winter, have (by the certain Experiment of the curious Mr. MarioiUj in the 

t Grottoes under the Objervatory at Paris) been found to have no Manner o f
E ffea.

gygrijeeffii X V I .  X. T h c Hj)î ro/cope 1 make Ufe of, I thus contrived. I took two ;
^  Pieces o f  Deal-board {̂ Poplar would have been better) each about two Foot
Vtt 'l i   ̂ Jong, and a Foot or more in Breadth, A B , Thefe I got well plained and fliotten, 

that their Edges might meet even together. O f  thefe two, let Edge by Edge, I 
faftncd each Ejid between two Ledges o f  O ak, C C , of 2 Inches broad, and long 
enough to reach athwart both Boards (but one L^dgc, if it be thick enough,
■light be made to ferveeacli End, by making hollow Furrows or Gutters in it 

( to receive the Ends o f  the Boards) and fo I fix'd both Boards in, as Panneis are
iirt in Wainfcot. This done, fuppofing  ̂ o f an Inch to be the utmoil Diitance

Uuc
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that thcfe two Boards woold ihrink afunder in dried Weather (for it rrmt- 
ter’d not much, though it ihould be fomewhat more or lefs) I took a itiin 
piece o f Brais, Z), o f two or three Inches long and J Inch broad; and upon 
one edge, towards the end, I meafurtd J o f an Inch (which was the. ut- 
moft Diftance I fuppolod the two Boards would gape afunder ('which Spucc 
dd̂  I divided into five equal Parts, and with a fmal File made them into fo 
many fine Teeth, like thofe of a Watch W h eel; this piece o f  Brafs I placed 
fiat, acrofs the Jum^ure o f  the two Boards, nailing its one end, by means of 
two fmall Holes, to the Board A  only, and leaving the other End, which 
s the toothed one, free, and reaching to a competent Diftance over the Board
5 , to which it had no Coherence •, next I made a Pinion (confifting of as ma
ny 'I'ecth as the Brals had) e, upon the end of a Piece of chick Iron Wire ; 
this Axle, h\ with its Pinion i,  I fo faftened to the other Board 5 , by means 
of the Brachiolum £ , and lb adapted to the Teeth of the Brafs-plate, that 
when the Boards do fhrink afunder, the Brafs being drawn a little away, muft 

I needs turn this Axle (by means of its toothed Pinion) more or lefs; and fo if
ever it happens, that the Boards gape but a Quarter of an Inch afunder, this 
Axle, will have made one intire Revolution: Wherefore I put a long In
dex G G, upon the Extremity o f this Axle, and made a Circle round it 
with the ufual Graduations, number’d from what Point I pleafed ; and the 
Motion of the Index back or forward, (hews me the Degrees of the Drought 
or Moifture o f  the Air. Now this Axle may be made to come through a t
round Plate o f Wood or Metal that hides the Contrivance, all but the Hand 
and Figure, as in a Clock or Watch, *Tis to be noted, moreover, that the 
Boards mull be failned to the Ledges, only at the outer Edges, as at aaaa.̂  
that they may have the more liberty o f fwelling and ihrinking afunder. Tho*" 
the Hygrofcope which I make ufe o f be none of the beft Workmaníhip, nor 
cxaitly made after the Defcription I have here given you fthe Boards hav
ing not liberty o f  gaping above of an Inch) yet I have oftentimes the Plea- 
fure o f feeing the Index turn lo  or 20 Degrees in an Hour or two, and whea 
the A ir is changed, will return as fwiftly, by the ihrinking and fwdling of
the Boards. .

2. A A A A ^  is a Frame of Wood for two Pannels of Deal to play loofe in 
at top and bottom, to which at the two ends they arc faftned. B  5 , the 
two Pannels of flit Deal, three foot Deep and three foot Broad apiece, with ^/-9' 
a diftance left in the middle for the Scope of the Motion. C, the Hand placed 
or faftned by the Axle-tree to the Plate, and alfo with Nail-holes which 

'! are to faften it to the middle o f the Pannel within half an Inch of the
Scope for M otion; at the lower or ihorter End of which Axle-tree there is,

/ '  by a Wire like an 5, faftned a fraall Silver Chain within a Straw’s breadth
/  o f  the Axle-tree ; which. Chain is to be carried and placed crofs the Diftancc

/  between the two Pannels, and faftned to the Pannel oppofite by a brafs Noof-»
/  throucrh which it is to flip, fo as that it may be taken up or let down ..t

r  pleafuTe. D , the Roller with a Weight annexed, which by a String is fafln-d
I  to the lowcft End of the Hand C  i fo that as the Relax gives way, the Weigl.t:
' will adiuft the Motion of the Hand to the Index £ , £ ,  the Index of Papt-r^

pailcOi
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leaded upon the oppofice Pannel to the FLind, and (b as it is in thh Figure, 
placcd near the T o p , fór the better Advantage of the Hand’s Motion \ and 
rhis Index being but a Quarter o f  a Circle, is divided into Inches more 
or fewer, according to the Xcope which the Patinéis Hand n-quires for their 
Motion ; but when the Relax íhall require more room tor the H and, then the 
Cliain is to be taken up one L ink more, and fo you will be‘ ready for more 
play upwards and downwards; which taking up, may yet be again repeated 
when there is occafion, or the T im e of Year requires it.

N ow , if the Chain be placed near the Axle-tree, the Motion will be the 
nicer and larger *, if farther off, thtfn it will be Icfs: For Example, the M o 
tion oi 2 more than that o f  3, and 3 than that o f 4 , as you may perceive 
by the Figures 2 ,3 ,4 ,5 5 6  ; which arc placed in this Figure by the lower end 
oí' the Hand near below the Axle-tree thereof. i

From this Contrivance it was. T hat I have for this 5 or 6 Years pail made 
thefe following Obfer%^ations.

1. T hat thefe Pannels o f Dcal-wood will move by fhrinking moft in Sjm- 
mer, and fwelling moft in Winter Seafons; but will vary from this, accord
ing to the Change, to the then more or left Heat or Cold, Moifture or 
Drought, that the Tem per or Seaíbn o f  the Year, fuch as Spring and Fail, 
do produce; it being then more apt to fwell or fhrink on the iudden, buc not 
attaining then to the higheft fhrinking or fwelling, as in Summer and Winter 
it doth.

2. T h at for the moft part, efpecially in the Spring and Summer Time, 
this Motion happens only in the Day T im e ; for then generally all N ight it 
reils, and moves very Icldom.

! 3. I 'h a t  one Kind or Manner o f this Motion happens in d iy, fair Weather, h
' but ibmetimes in the forepart o f  the Forenoon, and fometimes not until
|i the latter part o f the Forenoon, and then at that Tim e it r̂ -'laxes or fwells

the Deal for about two or three Hours; more, feldom; lefs, often; and 
then ail the Afternoon after ihrinks; nay, fometimes even when a fmall 

i Rain hath newly fallen, or is then falling; and this not fo often, but more
 ̂ feldom in Winter, or cold moift Weather.

4. This Shrinking is gradual very often, or for the moil part a little after
a moift Tim e ( v iz ) the nrfl: Day after Moiílure it ihrinks a little ; the fecond ^
D ay, more, and fo yet more, according to the then T im e of the Y e a r ; 
and as it is then inclined to Moiflure or Drought, and Alteration o f  the 
W in d , and the then Heat or Cold.

5. T h e  Winds being in the North, North-ead, and Eafl, AVinter and I
Summer, for the mod part at that Tim e the Dja! ihrinks, in the Ni^ht alio 
as well as in the Day, but not fo much ; which is a fign of drj'ing cathcr, 
and Ibmetimes o f  Froft or Cold in Winter, Heat or Scorching in Summer,

. in a clear Day. But on the contrary, the South Winds blowing, cr the - 
W e ll  and South-weil, the Deal then always relaxes that Day, or at lead 
is at a Stay, provided this happL*n in the Day T im e ; for then if in tJie Nighr, ^

• not fo m uch; and lb this wii do fome confidcrable T im e before Rain.

( 38 )
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6. By a conflant Obfervation of tliis Experiment of the Deals Motion 
iind Reil, you may be able to know or gucfs at the Wind’s Situation with
out a Weathcr-cock, provided you have by you a common and a fcal’d 
Thermonwtcr.

7. Alib you may know the Time o f  the Year: For in the Spring k  
moves quicker, and more than in W inter; in Summer it is more ihrunk 
iiian in the Spring; in Autumn lefs in Motion tlian in the Summer,

I ihall only add, that to find whether the Molfture was rarified out of the 
fmall Cylindcr-like Ends of the W ood only, or out o f  the Sides alfo, I took 
two Pieces o f a feafon*d D ea l; the Ends o f  the one Piece I cloíéd up with 
Diachyioii Piaiftcr, but the Sides of this Deal I did not fb cloie up, but icfc 
tlicJc Sides wirh the other Piece without Diiichylon. Both being cxpofed to 
the open A ir, they were found the next Day both of them alike to have in- 
creafed in proportion of W e ig h t; which foems to prove that the Sides alfo 
do take in and let out Moilture.

In a fccond Contrivance, A  A A  is the Frame of Wood for the Pannels 10. 
o f Deal to play loofc in, at the T op  and Bottom. B B B Bj the Crofles of 
D^il or iron faílened to the Frame on each fide; to which is annexed the 
Circular Index divided into 12, in the Center of which the Axle-tree for 
the Hands, is placed. C C , the two Pannels o f fiit Deal, 3 Foot deep, and 
3 Foot broad apiece, failned at each End of the Frame, with a Diftance left 
in the middle for the Scope o f  the Motion.

T he inward W ork is thus conrrived. AA^ the two Hands. the two Fig, \r. 
brafs Pullies or Rollers, the one bigger, the other leis; ro the bigger a fiat 

jcadcn Weight is failned with a C i- g u t  Sfring; to the ihoalJer is faflntd a 
fmall filvcr Chain, which is by the Nooíe or Loop of tiie Brafs C, to be 
failned to the Pannel under the middle of the Crofs, near the Gap or Scope 
for the M otion; and in that Noofe the Chain to have a fallning to be taken 
up or let down at pleafure. D , ciie Roller or Fuiley to be placed on the 
other Panncl opixjfitp to the Ndoic, and near the Gap or Scope, betwixt the 
two Pannels; over which Roller, the fmall Chain, upon its return to the 
Axlc-irce, is to be placed. £ ,  the Axlc-trrc, upon which tl>e two Rollers 
or Pullies, are to be laftncd, and the two Hands, A  A  ̂ for the Index.
Fy the Weight annexed to the l)iggcfl Roller or Pulley B \ and the String 
or Cat-gut to be moved, is to have the contrary Pollurc for Motion to the 
iinali Roller or Piiilcy upon which the filver Chain is faílíied : So that as' 
the Shrinking o f  the Pannel moves the Axle-tree one way, the Rela:cing may 
give to the moving the Hands or Axle-tree the other way by the Power 
ot the Weights drawing*, which contrary Poftures will give the iiiceíl A c
count o f this Motion.

T h e  Circumference of the fmalleil Pulley or Roller, is to be no bigger 
tlian juit fo much Scope or Dillance as die two Pannels make by the Ex* 
cremiry o f  their ucmofr Swelling or Shrinking; and Jb one full Revolution 
of the Hand upon the Index may anfwcr the fulleil Shrinking and Swel
ling in the Year, and the Diílance between the two Rollers or Pullies fix’d  
upon the Axle-tree, muft be the Thicknefs o f your Pannels; fo that the 
W eigh t is to play or move on the one fide o f  the Panncl, and the Cham
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on the other, withoat Difturbance, or rubbing agitinft ilie Sides o f the Pannci 
or the Crols, between which, out of fight, in the Middle, they are to be 
placed.

This way was lb contrived 1675. ibme Years after the former; and fo with 
Chain and Pullies to avoid the Inaking that would happen by applying the 
W o rk  o f  Pinion and Teeth to move the Hands j which was then alfo projx)und- 
cd to M r. Tampion the Watch-maker, but by him rcjeded v though I think 
that way may be ufed alfo, with a W eight added to regulate the Motion.

T h e  Deal Board íhould be of the finell ftrcightclt grain’d, Drum Dcal  ̂ laid 
a drying in your Houfe two or three Years.

g. is a Whipcord about four Foot long, tied faft to the End o f  the 
H o o k , A . A t  the End o f  this Whipcord there hangs the W eight, C, about 

fi/. I». a Pound, or fomcthing more; this W eight is fo fitted at the End as to re
ceive and carry the Index, D. Under thefe there is placed a graduated Cir
cle on the Board, E F , fix’d by a Bragget againft the W all.

A ll  Things being thus adapted, the MoiÜure of the Air twifls the Rope, 
and gives a Motion to the Index over the Divifions in the graduated Circle; 
and again, as the A ir grows more dry, the Cord untwiils and brings back 
che Index by a contrary Motion. T he Realón of this is plain, for the little 
Particles o f  the Moifture inGnuating and foaking into the Cord are like ib 
many W edges which muft needs ihorten the Rope, as a Bladder is fhortned 
by Ix'ing blown up, and will lift a great W eigh t; but the eafieft W ay for 

V the Rope, AB^ to fhorten and lift up the W eight, C, is to do it by way of 
a Screw, for itlelf is a Screw, the Stands thereof being twiftcd (and each par
ticular Thread in it (Screw-wife, and confequently muft give a circular M o
tion to the Index.

T o  make an Experiment of this, 1 wetted a Cord and hung it up with the 
W eight at the end of it, and I perceived as it dried it untwiiled, and that 
too very quick, fo as to i)e perceived by the E y e ; after the Cord Iiad fo far 
untwifted, as I thought it had come to that D  gree o f  Drinefs, that the pre- 
fent Conilitution of the A ir would permit, I took a Bafon o f  warm Water, 
that fent out a Steam and Fume, and placed it under the Cord ; immediately 
the Cord began again to twift very quick, and fo continued till the W'ater 
ceafed fuming, or was removed, and then immediately it began to return its 
Twiils. I then tried to breathe upon it gently with my Breath, and found, 
according to my Expeilation, that 8 or 10 Breathings would twift it 5 De
grees o f a Circle. I then permitted it to the Air only, and I find it to 
obey the Alterations thereof moft nicely; there falls not the lead Shower, at 
which it does not prefcntly tw ift; and when by rifing Clouds a fair Day 
becomes ovcrftiadowed, the Cord is immediately fenfible thereof, and again 
as fenfible of their Vaniftiing and Alteration to fair Sun-ihine. So that 
I repute it to be the niceft Hygrometer that has ever yet been ufed, and I am 
fure is as cheap and plain as any.

One o f  the grand D efers of moft (indeed I think o f  all) Hygrometers hither
to invented, is, that they grow weak with A g e , and do not fo nicely obty 
tn A.u-rations of the A ir, when long kept, as when firft made ; but whether 
our prefenc Invention be fubjed to the lame Fault, I leave to Tim e to determine.

The
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The Alterations alfo o f the Air may give this kind of H^rofcopes more than 
one Turn ; now this being inconvenient, and the DubHcation ot the Turn hard 
to be rcgiftrcd, as Mr. Hook propofcs in his Micrography  ̂ concerning the 
Beard o f  a wild Oat ; I have thought of a W ay for remedying this, for it 
being in our Power to incrcafe the Didmeter of our graduated Circle as large 
as we pícale, what need have we o f  more than one Turn, from the greatell 
Degree of MoifliJre to the grcateil Degree of Drought > Now fuppofe I find 
this tiygrofiope to have two complcat Revolutions (this is to be founded by Ob- 
fervation throughout a whole Year) I fay then the way o f  reítifying it is thus:
'I'he Index D  h ;s two compleat Turns, tiie Point as being Hx’d, has no 

I  Turn or Motion, ihcreforc the middle Point, G, lias but one Turn ; and con-
I  fcqucntly if I hang it up at the Point G, or no longer than G D , half the for-

 ̂ mer length, the Index D will have but one Turn. Wliat is here faid of two
Turns, and the nuddle Point G, may be accommodated to any other Number 
of Turns and Parts, and Points in the Rojic.

If  a Candle, or heated Iron, be applyM nigi\ the Rope, it makes it twift 
very quick, contrary to Mr. //í?í?jÍ:’s Oat-Beard.

W e may in this Experiment perceive fomething that may help us in the 
Confideration o f  the Strength and Motion oí the Mufclcsof Animals; for take 
a Cord able to fullain an hundred Pound weight, by the weak Fume or S:cain 
o f  warm Water this Weight iliall be lifted up *, for if this Steam turn the 
W eight (as moil certainly it will do, if the Rope be o f any moderate I/;ngth)

I the V/eight is as certainly lifted up thereby as by a Screw, as is evident to
1* any one that confiders it. I f  therefore fuch mighty Performances can be pro-
n duced by the Application o f  fuch mean Agents, as we all know and are con-
^  verfant with, what íhall we think is too great for thofe Parts which God

has contrived and framed in the Bodies o f Animals ?
4. It is obferved, that when 0;7 o f is fatiated in tlie moiíleft Wea-

ther, it afterwards retains or lofes its acquired W eight as the Air proves more 
or Ids moifl:. Thus one Grain, after its full Encreafe, often vary’d its Equi
librium fo fenfibly, that the Tongue of the Ballance of 17 Inch long defcribed 
an Arch of Vaiiation to ] of an Inch Compafs (which Arch would have been 
2* Inches, had the Tongue been but one Foot in lengthjeven with that little 
Quantity o f  Liquor; lb that if more 1 .iquor expanded under a large Surface 
be uled, the minutcft Alteration o f  Weather mull needs very much more af
fect it, and a bare Pair of Scales will afford an Hygrofcope as nice, perhaps, as 
any yet known.

This Balance may be contrived two W ays, either fuch whofe Pin íhould be 
in the middle o f the Beam, wiih a very Hender tapering Tongue, o f  a Foot, or 
one Foot and a half long, pointing to the Divifions on a broad arched Plate, 
fix'd above in the Handle *, or elfe the Scale with the Liquor may be hung to m 

: a Point of the Beam very near the Pin, and the other Extream made fo long as
I to mark a large Arch on a Board plac’d conveniently for that Purpofc. T he
\  Scale in either may be a Concave Glafs o f four or five Inches diameter.
T ly, On the Divifion of the Arches íhould be infcrib’d the different Tempera

ture of the Air ihewn by the Liquor.
V o l .  II. G  I
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I have Reafon to think that Oil o f Sulphur p ir Campamtay as ahb Oil of 

7m a r  p (r DeliquiMM, and the Liquor o f  Niirt^ & c . m ay luccccd as well. 
i f  5* A nother liy^roji-ope may be made o f  a Viol-ftring running upon Pulliw, 

Mf. w ik  and fufpending a Bullet fix’d to the Ihorter End o f  an Index, whofe oihcr E x- 
f 7 oj’ '* ircm iiy is fo long a$ to defcribe a long A rch , by the f.illing and rifing o f  the 

ij. Bullet upon the ilretching and ihrinking o f  the S tr in g ; which would be more 
nicc, were ll»c Index fanned to che Ornter o f ihc U ít Fully, 

ré$ifir^ X V I I .  Expofe ihe Inilrumenr, A B C D y  to the W in d, fo as the flat Side
CDy  m ayb e right agalntl i t ; the Num ber o f  Degrees upon the L im b , A By 

which the W in d  blows up, or raiib that flat Side, ihcws the Force or 
24. f. 444< Strength o f  the W in d , in Proportion to the Refinance o f the flat Side o f  the 
f>£. 1«. Jnllrument.

jumMti, X V J II . T h a t in A nnua  (at leaft as far as the Engli/b Plantations arc cxicnd-
ed) there is an extraordinary Alteration, as to Tem perature, fince the Euro- 
ptüns began to plant there fir(l, is the joint Aflertiun o f them all. T his 

^  Tem perature is, and not without fomc Rcaíón, generally attri- 
butcd to the ca llin g  down o f  vaft W o o á s, together with the clearing and 
Cultivating o f  the Country. But tliat Inland  Ihould alfo conftderably alter, 
without any fuch manifeíl Cauí'e, doth very much invalidate that Reafoo. 

■’ ¿ j  F or i f  it be true, as fome com pute, that this K ingdom  was better inhabited 
and huibanded before the late bloody W a r, than at prefcnt, it Ihould, ac
cording to the Reafons ailedg’d for the Change o f Temperature in AmerUcy 
be rather grown more intemperate, viz. for want o f  Cultivation; But the 
contm ry is oblervable here, and every one alm oíl begins io  take N otice, that 
tills O w n try  becomes every Y ear more and more temperate. N ow  whether 
there were more Inhabitants in Ireland before the late W a r than at prcfent, I 
ihall not here infid upon, neither d o  1 think it aneafy M atter to determine *, 
yet fure I am , that there has been no fuch Incrcafe of People here within 
thefe iixteen or twenty Y ears, nor fuch Improvements as to be accountable 
tor the great Change o f  Tenjpcrature that is o f  late obferved. W ithin Icfs 
than the T im e newly mentioned, *twas not unulbal to have Froft and deep 
Snows o f  a Fortnight and three W eeks Continuance v and that twict or thrice,

{ lometimes oftner in a W inter i  nay, we have had great Rivers and Lakes
frozen all over j whereas o f  late, efpccially thefe two or three Years laft paft, 
we have had fcarce any Froft or Snow  at all. Neither can I impute this ex- 
tr.iordinary Alteration to any fortuitous Concourfc o f  ordinary Circumftanccs, 
requifite to the Produftion o f  fair W eath er; becaufe it is manifeft, that it 
hath proceeded gradually, every Y e a r becoming more temperate than the 
Y ear preceding. A nd I obfcrved particularly, tlu t all the W inter, i 6 ; f ,  
was very m ild, and warmer than could be well expciked from fuch a Seafon, 
•nd  but very little Rain *, having in the whole M onth o f  February not rained 
above twice or thrice (at leart in that Part o f  the Country where I then was:) 
infomuch that many took upon them to predi¿l, thati'uch unfeafunable W ea
ther would certainly be the Caufe ot Ibme Dearth or Peftilence the enfuing 
Summer, or Autum n •, but their Prediilions proved as falle as the following 
H arveft was extraordinary both for H ealth and Plenty.
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T his Winter, 1 6 7 Í , now newly ended, 1 have kept an cxail Account of 
W ind and Weather, being well provided with  ̂Bartmcler, íak á  Therm- 
m ursy  liysroftopesy & c . T o  tranlcribe my Journal here would be coo 
diousj Jet it liifficc thcTcfcrc to tell you, that it hath been a very fair and**’ ^ * ^  
warm, or rather no W inter at all i that we have not had above five or ux 
frofty M om ingi thb W inter, and none that Jafted longer than till Noon j that 

I w c had Snow but thrice j the firft before Cbriftmas  ̂ the fecond upon the
eleventh, and the third upon ihe fcventeenih o f  Janum  : T his laft, which 
was the longeft Snow wc had this W inter, continued not forty eight Hours, 
but thawed. A ll this Winter wc ncw r had two Days o f Rain together, nor 
above two or three that could be well « lied  Rainy Days. March 14, we had 
a SJiower of R jin  and Hail together; the Wind being South-wcft and calm.
T h e  M ercury in my Bsrm eier  (which k very Dendcr, but carefully fill’d , and 
conveniently placed) is for the njoft Hart about 2 9 / , Inches high, above the 
Surface o f  the Oagnant Q iiick-filver; but yet doth very fenfibly and fre- 

r  quently vary its H eight, according to the DifTcrence of the Atmoipiicrt»*
G ravity. Jan. 17 , (which was the Day it laft fnowcd here) the Mercury
was fubfidcd to i8 W  Inches. T h e next Day it was 2 8 / ,,  being towards 
N igh t fomewhat blullering, and tl»e Snow thawed. %in 19 . being fair, but 
very fo ggy, the Mercury was at i 8 i ,  which is the lowef\ Station it wa% ever 
at yet with me j die Wind was W eiicrly and calm. T h e next Day it was 
up again to ap, and afterwards higher. Fe¿f. 1 5 , in the M orning, being 
cloudy, the W«nd W cllerlyand bluilering, the Mercury was at 29,% ; and
about eleven that N ight, being fair, cicar and calm, it was rifen (o 307«
Inches. T h e  next Day being lliil fair, and calm , it was at 30x’,  Inches j 
which is the utmoft Height I have yet fccn it at. N ext Day it fell a little be
neath 30, and kept, as before, for tl>e nu>it Parc about 29^’,  or to this 
j>rcfcnt i only on the eleventh o f Alarcb it was at 30 again. T hough it be 
obfervcd, that frofty and fnowy Winters make early Springs, and for as 
little as we have had of either this W inter, yei tliere hath not, within the 
M em ory o f any now living happened a forwarder Spring in Irdand; Cncc 
this Place could produce fomc Store o f ripe Cbtrriei in the midfl o f /fyril.
T h e  W ind keeps, for the moft l*art, here between the North-wefl and the 
South, icldom at E if l ,  and yet icldomer at N orth or North-caft v info- 
much that m.iny here dont icrupic to affirm, that for at leafl ¿ o f  the Y ear, 
the W ind is W cfterly, and wc have fon«timea known Pafiaigers wait at 
Chfjtfr and Hcfy-fhad no Ids than three Months for a fair W ind to come hi* 
ther.

X I X . I fixed a round Tunnel o f  twelve Inches Diameter to a I ^ d c n  Pipe, 
which could admit o f  no W ater, but what came through the Tunnel, by 
reafon o f  a Part iblderM to the Tunnel itfelf, which went over the Pipe, 
and fcrved allb to fix it to it, as welt as to keep out any wet that in ftormy 
W eather m ight beat againft the under Part o f  the T u n n el; which was f o f J ‘* 
placed, that there was no building near it that would give Occafion to íúf- 
pe<ft that it did not receive its due Proportion o f Rain that fell through 
the Pipe, Ibmc nine Yards perpendicularly, and then was bent into a W in-

G  2 dos/

( 43 )



( 44 )
dow  near m y Chamber, under which convenient VcfTcls were placed to re
ceive what fell into the T u n n e l; which I mcafurcd by a Cylindrical Glafs, at 
a certain M a rk  containing ju il a Pound or twelve Onnces Troy\ and had 
M arks for fmaller Fans alió. By the H elp  o f  this Cylindrical Glais I thus 
kept my Account o f  what Rain fell, and generally twice or thrice a D ay i 
when I took fcveral other Oblcrvations, both o f  the Thermometer  ̂ Barometer  ̂
"Winds, i^c. W h a t Rain I found in the Receivers, if  not more than made 
what was left in the Cylindrical Glafs a full Pound, I again Ictc in i t ;  but if 
there was more than that Quantity, I filled it juft to the Pound M a rk , which 
1 threw away, and did the like with the remaining W ater as often as ic 
would allow, ftiil keeping an Account chiefly o f  the Pounds thrown away, 
and noting alfo the Parts o f  a Pound remaining in the Glafs j by the H elp  o f  
which latter, and the ParL<; rc-mnining at any T im e Ix-fore, but numbering the 
Pounds and fubtrading the Parts at the End (for Exam ple, o f one Month) 
from the Pounds thrown away, and the Parts remaining .it the End o f  ano
ther, I find the Q^iantity o f Rain fall’ n betwixt thefe two Tim es, and that fo 
as to aflurc m e, that I erred no more in the Quantity o f R.iin o f  another 
Y e a r , than by the M iilake in the Diiterenccs o f  the Parts ol a ■ ' . ir»d in the 
firll and lail Obfervation ■, whereas Ihould I ftill write down i¡. that falls
between two Obfervations, I might be fubjedl to make as . *vJittake in 
every one o f  them, and corifcquently be mucli more uncertain oí ih.* Quantity 
o f  Rain fall’ n in many o f  thofe added together: IkTides, this Addition is lon
ger in performing and giving the Q jan tity  foughi, than the Method I make 
ufe of. I have added thcfe Particulars to íhew you how little Trouble there 
is in this T alk .

I

Ô 'cTMfrori 
c/tb« Rain,

Monthly fcr 
j ; Ytsn; ly 
M'. Town- 

p .5 3 .

1677 78 79 80 81 82 83 84 85 86 Sum,

Jan. 472 371 43 5*2 53 986 238 32 110 472 3289
Feb. 27c 371 161 492 363 >35 245 4«3 42 20 2582
M arch 245 250 202 4*3 235 237 305 «7 185 572 2731
A fr il 325 170 92 222 57 308 402 370 380 305 2631
M o j 3»3 581 105 188 69 3>5 353 97 201 437 2659
June 5^6 257 298 342 397 5*7 468 192 410 473 3870
July 35 » 3^9 350 302 292 482 412 '3*3 49 ’ 188 3526
j^uguft 48/ <45 «35 502 425 385 582 338 39« 870 4965
Sepiemb. 222 527 553 146 607 29.1 '52 199 163 572 3435
Ocicba' 333 644 6 16 570 j 70 427 33c 425 325 293 4 13 3
Ncvem. 432 '55 127 479 235 525 192 579 522 709 4355
Decm b. 4C 57 439 269 423 456 3 / 299 54« 3̂^ 3051

Sim , ^267 3821 44.28 3326 5p66 3 7 ' t H *4 3781 *043 4 12 2 7
'

1689
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1689 90 9* 92 93 Bum.

Jan. 333 707 ’ 97 54 218 1509
Feb. 393 171 112 168 78 922
March ÍÍ75 476 347 298 2136
April 468 78 386 498 539 1969
May 182 244 300 330 93 1 149
June 302 179 412 416 181 1490
July 120 218 285 448 I 12 1183
Augujt 222 402 193 198 668 1683
Septem. 442 403 2*5 605 641 2306
Otloher 740 765 165 273 5*4 2457
Novem. 4 15 i n 230 148 627 2^37
Decern, 368 262 169 892 261 1952

Sum. 4860 4291 3*40 4372 4230 2089;?

A li I have ycc Icarnt from thcfc OWfcrvations, as to the main Point, is, that 
here we have almoil juft twice the Quantity of Rain that falls at Paris: This 
Co'jnty (of Lancajler) and particularly that Part of it (about Ij^wnky) where 
I live, being generally eíleemed to have much more Rain than other Parts, 
and in a greater Proportion than 1 thought reafonable to be allowed ; however 
it be, yet by what I have íént y o j ,  'twould be unjuft, without farther Obfer- 
vations of the like Nature in other Parts, that all England ihould be efteemed 
to abound as much in Rain as thele Parts do, where, by reafon o f  the very 
high Grounds in Torkjhtn^ and the E aikrn Parts of Lancafhire  ̂ the Clouds 
driven hither by the S. and IV, the general Winds in this Part ot the W orld, 
are oftner (lopp’ d and broken, and fall upon us, than fuch as come by an E , 
or S. E . W in d , which, broken by the Hills, are generally fpcnt there, and 
then little aff.ct u s ; and this is the Reafon that Uincafljire has often confidera- 
bly more Rain than Torkftme,

In the Table I have fenc you the Pounds and Parts are doubled, and thefc 
I have rather fent you than thofe o f  the whole Pounds; fince the fame gives- 
both the Qtiantity o f half Pounds, and the H eight in Inches, according to; 
the general W ay o f  cftimating the Qtiantity o f Rain; only with this Difference,, 
that for the half Pounds, only the lail Figure is a Decimal Fraflion,. and the 
other the Number o f  the half Pounds; and for the H eight, the two laft Fi
gures denote the decimal Fraction of an Inch, and the Remainder the Hcighti 
in Inches, fo near the Truth, that they only fall ihort of it i Inch in 200; which 
Dcfeift is eafily iupplied. T o  this I need only add, that the Numbers on 
tiie Right-hand arc the Sums of all thole iu the fame Line that is in the firil 
Parr of Icveral Numbers for ten Years; fo that the laft o f  them fliews the 
Sum both o f  the half Pounds that have fallen during that Space o f  Time,.
and the H eight the WiUcr would have been railed in chat Tim e alfo. T o -

th is .
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this I (hall'only add" o n e ‘ESIíTípte: TiYé Süin ó f  all the Rnin in the ten firil 
Years is 412^ 7 j and therefore according .to whac harh been faid, 4 12 2 ,7  is the 
Number ot' H .ilf  Pounds that fell in the tom pafs o f  the Tunnel during thofe 
ten Years \ and 4 1 1 ,2 7  the H eigh t it would have raifed the W ater during that 
'rim e. But if you defire to be more critical, if  you add 206, its two hun
dredth Part, you will have 4 14 ,3 3  for the true H eigh t, and 41,433 for the 
niean H eigh t, by thofe ten Years Obfcr vat ions ; and 4 1 2 ,1 7  for the mean 
Quantity o f half Pounds. By the fame Method yoM will have the Means for 
the other five, v iz. o f  H eig h t 4 1 ,7 8 , and 4 17 ,8  for the mean Number o f  half 
l^ounds, which Means do itrangeiy agree, and bodi confidered, do give for 
the Mean by all the fifteen Years 4 1 ,5 1 6  Inches in H eight, which is about i  
o f  an Inch more than double to that railed by the W ater at Paris, which is fet 
down in the Memoirs fo r  the Ingenious  ̂ for February lart, and is ftaccd about i p i  
Fremh Inches, which n u k e  11  Engli/h.

M y  way o f  G au gin g  by W e ig h t is grounded upon 22,7368  Cubical Inches 
o f  Rain-water, being equal in W eiglit  to one Pound, or 12 Ounces j 
lb that dividing any Superficies in Inches o f  a Vefiel, for rccciving the Rain
water, by the before-mentioned Number, it will give you the Pounds and 
Parcs that will raife the W ater upon that Sujvirficies, with upright Sides, 
juft an Inch ; A n d  thus I found that 4 ,9 7 4  Pounds would fill a Cylinder 
equal at the Bottom to my Tunnel and one Inch high, which you lee is very 
near 5 Pound, which you will alfo find will only raile the Cylinder higher by

Part.2 0 0
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Ahijforytf X X .  I here give you the Obfervations o f  a full Y ear, made by Order o f  
tbeWeatbtr f^e PbHofophical Society a tO A /W , not only o f  the Rife and Fall o f  the Quick- 

filver (m ark ’d by the wandring prick’ d Line, after Dr. Lijlcr'*s Method) and 
P lo t. n . j h g  Weather i  but alfo how the W ind Hood each D ay. I f  the dune Obfer- 

1 9̂, F 930* ^pj-e made in many foreign and remote Parts at the fame 'I'ime, wc
fhould be enabled with fome Grounds to examine, not only the Coaftings,
Breadth and Bounds o f  the W inds themfelves, but o f  the W eather they 
bring with them ; and probably in T im e  thereby learn to be forewarned 
certainly o f  divers Emergencies (fuch as Heats, Colds, Dearths, Plagues, and 
other Epidemical Diftempcrs) which are now unaccountable to u s; and by their 
Cauies be initru6ted for Prevention, or Remedies. I'hence too in 'I'ime we 
m ay hope to be informed liow f ir  the Pofitions o f  tlie Planets, in relation to 
one another, and to the fixed Stars, arc concerned in the Alterations of the 
W eather, and in bringing and preventing Difeafes, or other Calamities; for 
by this means it is, doubtlefs, that the Learned D r. Goad o f Laudon  ̂ has ar
rived to that Pitch o f  Knowledge he already has in predidling Weather. T h is, 
no queftion was the Opinion o f  the I n d u f t r i o u s Merle^ Fellow of Mer
ton College  ̂ who thus obferved the W eather here at Oxford every Day o f  the 
M onth leven Years together, v iz. from January 1337 to Jannary 1 3 4 4 ;  the 
M S . C opy o f  which Obfervations are yet remaining in the Bodleian Library.
A n d  doubtlefs it was fome luch Confideration as this, that moved Erafmus Bar- i
thoHn to make Obfervations o f  the W eather every D ay through the whole ^
Y ear, 1 6 7 1 ,  which are printed inter A tla  Medica I'ko. BartboHni,

W ea th er^
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D. Wealhtr^ Jan. 1684. D. m n d s.
1

Weather  ̂ Feb< i'68^.

I Hard Frofl, and fair. 1 N .E .
*

Froft and fair. '
2 Froily, but yielding a little to 2 N .E . Froft, a little Thaw  at

wards N ight. Night.
3 Rim y Froft. 3 Due E . Froft and fair.
4 Hard Froft and fair. 4 Due S, Cloic Weather, and a lit
5 Hard Froft and fair. tle T h aw  and Snow at
6 Mard Froft and fair. Night.
*7
i

Hard Froft, but a little yielding at 5 S. W . Thaw ing Weather, W ind$
N ight. and Rain at N ight.

Rim y Froft M orning, fair all Day, 6 Due W , Fair, clear Weather. **\
windy N ight. 7 D ü c ^ . Clofc, thawing, rainy Wea

9 Froft, but Snow at N ight. ther.
lO Cold raw Weather toward Noon, 8 N .h y W . Clofe Weather.

Rain toward N ight. 9 Due 5 , Fair in the Morn.
1 1 Moift, thawing Weather. and Snow at Night.
I 2 Clofe, thawing Weather. 10 Due 5 . Clofe, wet Weather.

*3 M oift, clofc Weather, a fmall Froft 1 1 Due 5 . Fair Morning, wet at
at N ight. N igh t, and windy.

14 Clofe, frofty Weather, 12 5 . S. W . Cloíé Morning, fair at
i

*5 Clofe, frofty Weather. Night.
16 Clole, frofty Weather, at N ight *3 N . PF. Clofe Morn, fair at Night.

windy. 14 }F . iiftd N- Rainy Morn, fair at Night.

^7 Froft, at N igh t Snow. 15 N .I K Fair Weather./• 0I < Snow and W ind. 16 Due 5. Rainy Morning, clofe at

IQ Clofe, iharp Weather. Night.•/
20 Clofe, nt fupray but a little yielding 17 S. W . Clofe, moift Weather.

w A

at N ight. [8 S. IV. Uainy and W ind.
21 Mild Froft and fair. 19 Due Moift Morning, fair After

22 Hard Froft, Snow at N igh t a little. noon.
23 Hard Froft. 20 S. Open, fair Weather.
2¿. Hard Froft and fair. 2X S. w . Clole W eather, windy.

25 Hard Froft and Snow. 22 w . s, w . Clofe, rainy Weather.

26 Froft, a little Snow. 23 Due W . W et Morn, fair Afternoon.

27 Froft, a little T haw  about Noon, 24 W . h  S. Fair Morning, clofc Even-

28 Froft and fair. ing.

29 Froft, a fmall Thaw  all the After 25 S, ¡F , Fair Morning, clofe Even-
noon. ing.

Hard Froft and fair. 26 S. IF. W et Morning, clofe Even

% I Froft and fair. ing.0
27 S. E . W et Morn, fair Evening.
28 N . E . Clofe, frofty Weather.
29 E . byS, Frofty, clear Weather.

m n d .
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b . IVeather, M arch i68;J. D. JVind. Weather^ April 1684.

• •

11 1
1 S. £ . Clofe, frofty, cold W e a  1 IV, Fair, fun-ihine Weather.

ther. 2 IV, by N . Rain in the M oraina, fair
2 AT. £ . Clofe, cold W eather. Evening.
3 iV. iy  IF . Clüfe, frolly Weatht^r. 3 5. by I K Fair M orning, W ind and
4 N .iy J V . Clofe, cold Weather. Rain at Nijiht.
5 D ae N . Clolé Morning» Snowy 4 S. h Clofe, moill Weather,

' r̂. ( Evening. 5 s .  IV . Rainy Weather,
1 6 N . E . Clolé, cold Weather. 6 Dae I V . Fair M orning, wet at

7 M i iV. E . Froil, f.iir and windy; N ight.
& N . K  E . Froft, clole and win* 7 Due JV, Fair Weather,

dy. . 8 S. IV. Ciofe Weather.
9 E . by N . Frotl and high W inds. 9 N .  IV . Ü  N . Cloíé Weather, but fair.

lO. E . N . E . Clofc, froñy, cold Wca* 10 K  E. Clofe, fair Weather.
thcr. 11 D jc  E . Rain and W in d mode

1 1 N . ^ I V . Froft and fair, clofe at rate.
•  «# N ieht. 12 N . y  I V. Clofe, cold Weather.
12 Due N . F rolly , fnowy, windy "3 iV .  by E . Fair, fun-iliine Weather.

Weather. 14 E . N . £ . Fair M orning, clofc E-

>3 N . by E . Frofty M orn, fair N ight. vening.
>4 N . by E . Froil, Snow and W ind. 15 N . E . by E , Clofe, cold Weather.

* 5 N . N . E . Snow and W ind. 16 E ,b y N . Cloiir, cold W eather.
i 6 iV. N . E . Snow and Rain. * 7 E .b y N . Clofe, cold Weather.

I ? N . iy E . Clofe, moift W eather. i S S. y  f V Variable, dry Weather.
i 8 J V .iy N . Clofc M orn, fair N ight. 19 Due S , M oift M orning, wet

J 9 N . E . C old , changeable W ea N ight.
ther. 20 S .E .i^ S .fV . Clofe, warm Weather.

20 N .  N .  1 !^ . Snow, and cold, high 21 S. E . Fair, fun íliine Weather.
W inds. 22 S .^ N .ü í E . Pair M orning, inclinable

2 I N . E . Clofe, but fair Weather. to Rain at N igh t.

22 N . E . Fair W eather, but cold. 23 S .  W . Rainy M orning, fair E -
E . by N . C old , fair Weather. vening.%/

24 E . by N . Cold, fair W eather. 24 S. IV. Fair fun-fhine Weather.f
^ 6 E . by N . C old, fair Weather. 25 S. IV. Fair, fun-ftiine Weather.
26 D ue E . Cold, fair W eather. z ( Due S. Clofe, dry Weather.

27 Duc i i . C old , clofe Weather, 7 *7 ^ / S . f V . Fair, ííin-fhine Weather.

28 S .  by n ' . W arm , moift Weather. 28 s .  I V Clofe, dry Weather.

29 S. bv W . W in d and Rain. ' *0 s. w. Clofe, dry Weather.
y

3 ° S. by IV . Clofe, fair Weather. 30 Due 5. Rainy M orning, fair E-

3 ‘ D-ie S. Fair, calm W eather. vening.

W m l
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D m ttd. fVeatber^ M ay 1684. D. m n l  .

1 s. s. IV. Variable Weather. I s. ¡V .
2 Hue IK Fair Weather.

3 s .  s .  /r. G ofe, fair Weather, 2 Due JV.
4 'V  s. IV. Clofe, fair Weacher.

5 s. ÍV. Moiit Morning, fair E- 3 D je  W .
vening. 1

6 (V. s .  rv. '"'loíé, fair Weather. 4 D j c ^ .
*74 ¡V, s . ¡F . Cloie Morning, Rain at 5 D u e/ r.

Nighc. 6 Due W .
8 s ,s .E  s ,m ^ . Fair, warm Weather. 7 IV. and N. ■
9 M .fV . Clofe, f:\ir Weather.

w
8 Due N.

10 D  Je ¡V. Clofe, fair Weather. 9 Due N.
1 [ Dlic IV. C'ofe, fair Weather. 10 N. £.
12 D j c IV. Mirty Morning, fair E- 11 Due E.

vening. 12 Due E,
'3 S. y W et Morning, fair E- >3 E. S. E. ^

vening. 14 E. S. E.
^4 Clofc Weather, ibme Rain. *5 E. S. E,%
‘ 5 D ueiV. Clofc, fair Weather, fome

Wind. 16 E. S. E.
16 N, N. E, W indy Morning, clofc

Evening. »7 E. S. E.
*7 AT, E. Clofe, dry Weather.
r8 N . E .

w
Cloie, fliir Weather. 18 E . by N .

*9 N . £ , Fair fun-iliine Weather.
 ̂ \ « a

20 E . by K Clofe, fair Weather, fome *9 E.by 71,
W ind. 20 S. by IV,

21 N . E . W arm  Morning, cbfc  E- 21 S. e. E . 5. E.
vcning. 22 N .E .

¡22 N , E, Cloie, fair and windy. 13 N .E ,

23 N .E . Clofe, fair and windy. 24 N E ,
24 N .E , Cloie Morning, fair fun* 25 N E .

- ihine Evening. 26 N .E ,

25 N .E , Cloie, fair Weather. 27 N, E, E,
26 S. E . Fair iun-ihine Weather. 28 E  S .E .

27 .V E . Cloie, fair Weather. 29 S. S. JV,
28 E ,h N . Fair fun-ihine Weather. 30 S .fV .
29 .9. ^ . W ind and Rain.

One ÍV. Clofe, fair Weather.

3 * S. IV. Clofe Weather, a lifctlé
Rain at N ight.

Vol. II. H

ff̂ eaiber  ̂ June 16S4.

Clofe Morning, fair E- 
vening.

*iofc Morning, rainy E- 
vcning.

Fair Morning, rainy 'E- 
vcning.

Clofe, i'air Weather, 
Clofc, firir W^;ather. 
C b fc ,  fair Weather. 
Clofe, fair Weather.
Fair, ííin-íhinc Weather. 
Clofe, fair Weather.
Fair, fun-ibine Weather. 
Fair, fun-ihine Weather. 
Fair, fon-ihine Weather. 
Fair fun-ihine Weather. 
Fair, fun-ihine Weather. 
Fair fun-ihine dry Wea

ther,
Fair fun-ihine hot W ea

ther.
Fair iun-ihine hoc Wea-' 

ther.
Sun-ihine Morning, clou

dy Evening.
Sun-ih:ne hot Weather,
A little Rain, cloudy. 
Lowring, fome Rain.
Fair, hot Weather.
Hoc, a muddy Sky. 
Sun-ihine, clear. 
Sun-ihine, fair Weacher, 
Sun-ihine, dry Weailier. 
Very dry.
Hot, lowring Evening. 
Sun-fiiine, clear.
Cloudy, cool.

frtnJ!
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Weather^ July 1684. D.

1 .

«

y.TO. W .n .w . [Somewhat cloudy. i
2 iw . A  little Rain, fair. 2

3 s. JV. Fair, but cloudy. 3

4 s. IV. py. Clofe, fome Rain. 4

5 s. w. Sun-ihine M orning, gloo- 5 
my Evening, 6

6 s. w. Clofe.

7 IV. s. IV. C ool, clofe. 7w
8 s. IV. H a z y , fome Rain.

9 IV. N. W. Some Rain, clear. £
10 N. fV Clear fun-íhine. c
11 s. IV. Rain. ic
12 ¡V. Some Rain, fair Evening, i

JV. A  Shower or two.

14 JV. s. JV. Cool, clofe W eather, i;
JV. s. JV. Rain,
JV. Cool, clofe W eather. i

17 JV. Cool, clofe Weather. i.
i8 N . JV. Fair fun-ihine Weather. 1

19 JV. s. JV. L ow ring, cool W eather. i\
✓

20 JV. N. W. Fair fun-ihine Weather.

21 IV. Fair fun-ihine Weather. i*

22 JV. H o t fun-ihine W eather.

23 JV. s. H o t fun-ihine Weather. i

s. E. H ot fun ihine Weather.

2^ E. by S. H o t fun-ihine W eather.

26 E.iyS. H o t, a little Rain towards i
N igh t. 2

27 JV. N. H o t  fun-ihine W eather. 2

2S IV. H o t, Thunder, Rain. 2

29
40

N. N. E. Cloudy, fome Rain, 2

N. N. E. Fair fun-ihine W eather. 2

3 ' N .E . H o t fun-ihine Weather. 2
2
2
2
2

3 

3

Wind, Weather^ Aiiguft 1684,

7 Due S.

8 D je  S.
Due JV,
Due AT.

. / T .

Due

Due /F.
Due W ,
W .
W . N .

N . JV,

N . n, w, N .

N. S, ¡V, 
S. S. w . 
s . S, ¡V.
S J V .
s .w ,
S . f V .
N ,
S ,W .
N. fV. 
S . W .
S. S. IV. 
Due S,
S. ly E .

W arm  fun-íhine Weather. 
Cool, fair Weather.
W arm  fair Weather.
H ot lun-ihinc Weather.
I lot ilm-fhine Weather, 
IWarm lun - Ihinc W ea

ther. I
|Rainy M orning, fair E- 

vcning. 
iCIofe, fair W'^cather. 
iFair, fun-iliine Weather. 
Fair, fun-fliine Weather, 

iP'air Morn, inclinable to 
Rain at N iglu .

|Rainy M orning, the fame 
in the Evening. 

iFair, fun-Hiine Weather. 
Fair, fun-ihine Weather. 
Fair, lijn-ihine Weather. 

|A Sliower, fun - lliinc 
Weather.

|Sun-fhine M orning, clou
dy Evening. 

lA  muddy S k y  in the 
M orning, fun-íhine E- 
vening. 

iFair fun-fliine Weather. 
Hot fun-ihine Weather. 
H ot fun-fliinc Weather. 
Pair fun-ihine Weather, 
f l o t  fun-fliine Weather. 
H ot fun-ihine Weather. 
Rain al! Day.
Rain at Night.
Clofe, fome Rain.
Clofe Weather.
Clolc, Rain at N ight. 
Variable W eather.
Clofe, fome Rain.

Wind.



( 5* )

! £ D “

D, JV inl fVeatber^ Septemb. 1684. D. m nd.
Í ■

JVmher^ Oftober 1684.
1

ff

1 S .b y E . Clofe, fome Rain. 1 N. IV, M oiil W eath er, fome
2 Due S. Clofe, fome Rain. Rain. ,
3 S. E . W . Clofc, Rain, Thunder. 2 IV. h  s . Clofe Weather, but fair.
4 S. E . S. ÍK Clofe, fome Rain. 3 S, JV. Clofe Morning, fair E -1
5 Due E . Clofe M orning, rainy vening.

Afternoon. 4 s. by W . CJofe all Day, Rain ai
6 S, S. E . Clofe, fome Rain. N ight.
7 N .IV . Fair fun - ihine Weather, 

Rain at Night.
5 IV, N . IV,

 ̂ w
Ramv MorninG;, fair E- 

vening.
8 N . IV, Fair, clofe, dry Weather. 6 Due IV, Rainy, windy ^Yeaíher.
9 N . IF. Sun-fhine Morning, clofe •7/ S. by IV. Rain all Day.

Evening. 8 N. H. IV. Rainy Morning, fair E-
10 N . IF. N , E . Sun-ihine Morning, fome vening.

Rain. 9 M. N . n. cy. Ciofe, fair W^-athcr,
1 1 PV. by K Fair Morning, clofe E- 10 N. JV, Fair Weather.

N . IV. N .
vening. 11 S. /r . W indy, rainy Morning,

12 Fair Morning, ibme Rain fair Evening.
at Night. 12 S. s. JV, Clofe, and fonicW ind,

Í3 M  N . JK Rainy Weather. 13 S, s . JV. Clofe, fome Rain.
14 Da;: N . Fair fun-Hiinc Weather. M s. s. JV. Rain and W ind.
*5 N . h  E . Fair fun-ihine Weather, >5 s. by E . Wind and Rain.
i6 Due iV. Clofe, fair Weather. 16 S. S. JV. Fair fun-fhine Weatlier.
*7 N . JV. Cioie and windy. «7 S. JV, Fair fun-fliine Weather,
i8 D je  N . FarrMorning, fome Rain, 18 JV. by K Fair Weather.

fair again. 19 N .J V . Clofe Morning, fair fun*
Í9 D.te N . Fair Mornin<;, clofe E- ihine Evening.

vening. 20 N. JV. Fair Weather.
:o Due S. Fair fun-fnine Weather. 21 Due Jî , Fair fun-fliine Weather.
2 I S. ¿y £ . Fair fun-fliine Weather. 22 Due JV, Clofe, fair Weather. I
22 Due S. Fair fun-ihine Weather. 23 Due JV. Fair Morning, "Wind and
23 S, h Fair Morning, clofe E- Rain at Night.

vening. 24 N J V , W ind, Snow, and Rain.
24 Due IV, Fair fun-ihine Weather. 25 N. /r. Clofe, cold and windy. \
;25 S, by IV, Ciangeable VVeather. 26 *V. JV. Fair, Frofty Wcatlier. -
26 Due 5. Changeable Weather. 27 N ,E .

 ̂ f 
Froft and Snow. 1

27 Due S, Rainy Weadier. 28 S. JV, N . Froft and Snow.
28 Due S, Clofe, moiit Weather. '29 N, JV. Froily, .cold Weather.
29 S. w . Clofe, moift Weather, 1 3̂ 5 N. JV. Snow aild W ind.
30 iV. }V. Clofe Morning, fun-íhini: 3 1 Due a : Cold I'haw  in the Morn*-

•

Evening.

. t
H  2 .

ing, ¡clear, frotly Et 
vening.

. ... .........................Ji^ id
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3
A-
5

6

7

8

9
10
I ] 
12 

»3

»4
^5

i6

17
18

19
20
21
22

23
24
25
26

27
28

29
30

S. h  JV. 
N.

5. ^  
iV. /F,

D jc

N .S,

E.hyS.
5. £ .
D ue

N^JV.
S, PF, 
S,IV.
S. IV.
N. ¡V.

N. IF.

iv . py. N.
M
5 .
S,
IV.
S.
S, IV  
¡V. s. IV. 
W. N. PF 
W .
N . I F .
N.
N. E.
N.

IFcatbtty Novem b. 1684. D.

rh a w , Snow, FroR, 
Frofi-y Morning, Thaw  

Afternoon.
Thaw ing weather all Day 
Clofc and windy.
Clofe and windy, little 

Frofl:.
Fair Weather, little Frofl 
Fair M orning, rainy E  

vcning.
Small Rain all Day. 
M iily , moift Weather.

, Rainy, nnifty Weather^ 
Cloudy, moift Weather. 
Cloudy, moift Weathi.*r. 
Cloudy, fonie Sun-íhinc. 
Cloic, Mirt at N ight, • 
Frofty Morning, cloic E  

vcning.
Clofe Morning, clca 

frofty Eveniiig.
Hard Froft and clear. 
Hard Froft, fun-ftiine. 
Clofe, Snow, Rain.
Much Rain.
Warm fun-fhine Weather 
Froft, Rain.
Fair, fomrwhat warm. 
Some Rain.
Clofe, fair.
Fair, warm, clofe.
Some Rain. ^
Cold, cloudy. Ram*
Fair, but cloudy.
Fair,

JVirtd. PFeaiber  ̂ D cccm b. 1684.

N. K  E. 

IF.
45.
5 s .

6S .e .  E . N . E  
E .  N .  E.

8

9
IG 
1 1

I 2

H  
1:? 
16

E, N. E.
E, N. E.
E. N. E,
E. N. E.
E, N. E,
E. K  E,
E, S. E.
E. ¡V  S. ¡V  
.V . ¡F. iV . 
IF.

19^^.
20 ;V. iV. W.  
z i J F ,
12 H.
23 £•
24 Â . E,
25 N.

26

27
28
29
30

31

lY.
IF.
N. IF.
N. IF,
W. K  fF,

E.

Froft, fiin-ihine.
Froft, l'un-!hiae.
Snow, nn(ch fmall Rain. 
3loudyj Rain. 
W a im , fun - iliinc W ea

ther.
M iily , thick, moift Air., 
FrofV, iun - íhinc W ca-

th.íT.
M oift, cloudy Air.
M oiil, cioudy Air.
T h ick , moift A ir,
Fair, but cloudy.
Clüla- ‘
A  moift, cloic Air.
Froft, clear fun ftiinc. 
Froft, cloudy.
Froft, cloudy,
Froft, cloudy, a Halt 

Snow.
Froft, fun-ftiine.
T h aw , cloudy.
Rain, Hail, Snow.
Froft, iun-ftiine.
Froil, ilin-fliine.
H ard F r o l ,  windy.
Froft, fiin-lliine.
Froft , cloudy , much 

Snow.
Hard Froft, fun-fliine. 
Froft, fun-ftiine.
R.iin all Day.
Froft, Rain at Night. 
M)mc Rain, fair E ven

ing.
Fair, cloudy.

X X I.  At

1

u n c o 1
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X X I .  A t  Cape Corfe in the Latitude o f  4« 49' N . An, 1866. N<rv, 24 and rbtWra.
15 , Clear and hot. 26, About two ét. jjí, a Storm o f  R.iin wiih Thunder for 
half and Hour. 27, A t  the fame Hour, Rain which Jaftcd fomtrwhac longer. -^1687,
2Ü, About five a. m. feme Rain, afterwards mifty, and about ten extrcam hot.

..^9, About two ij. m. a great Storm o f  Rain Hacking often, but renewing *3**p ®93- 
again, it lifted about an Hour*, the Day afrcr, clear.

Thence to D tc. 7, c L a r ; then cloudy in the Morning, between twelve and 
one p. in. a Shower lafling about half an H our: rhcncc clear and hot. 10 
A  little M iil in the Morning, otherwifc very dear and hot j fo till 15. *

15, And fomc Days after, fomewhat thick, efp;;cially in the Morning. 19 
and 20, W c  had a dry North and North-eailerly W ind, call’d an Hermitan  ̂
and it overcame the Sea-Breeze ; found very ill for the Eyes, and moll Men 
complained o f  a feveriih Tem per *, ic was parching, but rather colder than 
ordinary. 21, It ceafed ; a clear A ir and very hot.

23, W c had the Ucrmitan again, but the Morrow it ceafed : Then and 25, 
iome C louds but no rain. Thence to 29, clear and hor. 29, T he Hermi- 
tan returned, but did not continue. Thcnce Clouds fometimes, but no Rain 
till Jan, 2.

I'his Month we had three Funerals, one being Pick o f the Flux laid vio
lent Hands upon himfelf, through Impatience ot the Pain, the third Day. |
T h e  fecond, upon rhe twenty fifth died convulfively, not having been fick 
above one D.iy. T h e  third, Dec. 17. Died o f  a Dropfy, which had fuccced- 
ed a tedious Flux.

y/». 1687, Jan. 2. About five <7. w. Rain for half an Hour, between feven 
and nine for an Hour, irom half an Hour paft nine to one p. m. the reft cloudy.
5, A t  two a. m. about half and Hour. 8, A t  one in rhe Morning about an 
Hour, the Days between iomewhat cloudy: Thence to 12, extream hot.

12 and 14, Somewhat cloudy, otherwiie the Heat continued. 17, Atfcven 
p. m. a Tornado for above half an Hour, and about twelve at N ight another j 
but the H eat very little abated.

22, Between five and fix p  rti. began uTormdo^ which lafted above an 
H our very violent, with great Claps o f  Thunder and Lightning. T ank fill’d 
one Foot. 23, In the Morning a great M ift, after eight clear and extrearh. 
hor.

T h e  latter End o f  January  ̂ and the Beginning o f  Febrttaryy commonly 
mifty in the Morning j after extream hot.

Feb. 10. Somewhat cloudy and cool, till then we were troubled with 
Coughs, for the moft part; about this Tim e they ceafed. So the eleventh 
towards N igh t, Thunder a farofF, and Expectation o f  a Tornado \ but it fail’d.
12, Extream hot. 13, A ftro n ger W ind than ordinary from Sea-ward. 14.
Something like an/ft'rw/Viiw, but not from its ufual Q uarter; dear and hot 
till about twop. nt. then cloudy, but no Rain. Thence to 22, extream hoc 
and clear. From 22 to March i , fome fiying Clouds without Rain j  íultry hoc 
and unwholefom.

24, Some Shew o f  a Tornado  ̂ but it pals*d away*
This M o n ih V e  had two Funerals*

The

HEB



T h e  Beginning o f  March as the latter End of Feb. y. From fix a, m. for 
.ill Hour and halt a violent Tornado ; the Day after cloudy. 6, Clear. 7 , Ac 
Xighc Lightning and Clo’jds afar ofi'i but nothing followed. Thence to the 
eleventh, cbar and hot.

1 1 ,  A bout live a. m. a violent Rain for almofl half on Hour. 12 and i 
Cloudy. 14, About four í3. «Í. a gentle Shower, but laft-d not long. 1 5 ,  Be
tween iix and feven a. w. a few Drops, and likelihood or more, but nothing 
followed i both Days ciondy. Extrcam hot. 17, Somewhat cloudy. 
Thence to 20, extream hot.

20, Cloudy ; about ten a. m. fome few Drops. 2 1 ,  very hot. 22, In the 
M orning hot; about twelve a violent Rain for a Quarter o f  an Hour. 25» 
Clear. 24, About two a. m. Rain for about half an Hour i the Day after 
clear. Thence 10 April 3, clear and extream hot.

N o  Funeral.
April 5, A t  three p. vi. a violent Tornado  ̂ but only fome few Drops o f  Rain ; 

at iive p. IV.. a little Rain. 4, Cloudy by Fits, ocherwifc very hot. 5 , Hoc 
and clear. 6, In the Morning hot, about two p. in. cloudy ; about three 
fome Drops of Rain, in the Evening the Clouds difperfed. 7 , Clear and hot.
S, Between twelve and one in the M orning, a violent Rain for near an Hour v 
after two, one fomewhat ionger *, the Day after there appear’d to have been 
much R ain ; T a n k  fill'd two Foot and foniewhac more. 9, About feven a. m. 
ibme Drops, cloudy all Day.

10, Cloudy about eleven a. m. a fmall MilV. i r, Prefently after M idnight 
it began to rain, and lafted till fix a. v¡. a great Part o f the Tim e very violent
ly ,  it began with a firong Tornado \ T a n k  above three Feet, T he Day after 
ibme Clouds, otherwife extream hot. So alib 12 and 13. 14, About five
a.m . a Shower for half an H our, between fix and feven/». m. another o f the 
iáme Continuance, the D ay between extream hot. So 15 , 16, A  Shower for 
half an H o u r; it began with a violent Tí?rwíj¿¿í7, the Rain not much, afierwards 
cloudy. 17, 18, Clear. 19, Clear alfo, about feven p .m . a confiderablc 
W in d , aud Drops o f  Rain.

20, Clear, but vvindv. 2 1 ,  Bjtween twelve and two moderate Rain for 
near an Hour. 22, About two/j. ?«, moderate Rain almoil an H o u r; at 
eleven^, m. a íhort Shower and g en tle ; the D ay between extream hot. 23, 
Cloudy, about ten^. w. fome Drops. 24, Extream hot. 25, About one a. r,t. 
Rain tor near an F íou r; the Morning after h o t ; afternoon cloudy ; moft Fart 
o f  the N igh t Thunder and Lightning, but no Rain. 26, A t  feven a. m. ürong 
Rain for half an H our, after that a litttle M ift ; Afternoon from twelve to 
rhree it rained unequally, but the moft part moderate. 2 7 , Extream hot. 28, 
About twelve fomewhat cloudy, at three p. m. it began to rain, and laftcd 
about an Hour and an h a lf;  alter, cloudy and fome Drops, in the N ight a 
Shower or two. 29, Cloudy. Thence to 6, fometimes cloudy ; but for 
the moft part violent hot.

This M onth we had three Funerals; one on the third of a Fever, another 
on the nineteenth o f  I know not v;hat Pains in the G u ts ; another on the twen
ty-fourth of the Flux,

T h e
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T h e  fifteenth, and fome Days following, there fettled upon the Ciftle 
W alls certain Swarms o f  winged Ants, a little bigger than Bets-, they would 
bite very fcverely, and were blown up with Powder.

May in the Morning a little cloudy, Afternoon fome W ind, foUovVcd 
by gentle Rain, which laílcd till three/>. m. after. Cloudy. 7, Hot. 8, Clou
dy i about ten ¿Z. m. a gentle Shower for three Quarters o f an H ou r; about 
i^iglu />. w. a very violent Storm o f W ind and Rain, but it quickly grew mo
derate, and larted in all not above half an Hour. 9 , Clear. 10, About Noon 
a violent Shower for a Quarter o f  an H o u r ; after eight p, another as long, 
out not fo violent ; pall nine, another ihorter.

I I ,  Clear. 12, C lear; paft nine/>. »;, a very violent 7í?rw/7Íí7 with Rain, 
which lalled fomcwhat more than two Hours. 13, Between twelve and one 
in ihc Night a ihort Shower; about nine a. in. fome Drops; fo alfo in the 
Attenioon, but nothing confiderable ; cloudy all Day. 14, C loudy; at nine 
a. Í». a violent Ruin ior a Quarter o f  an Hour; after, gentle for above an 
H o u r; about three p. w. fome Drops. 15 , About three a. m. Rain for half 
a:i H o u r; between four and five, another; after, foggy and cloudy, with 
lomc few Drop-'; about feven/>. w. Tornado with Rain for near an
Hour. 16, About four^. m. Rain for an H o u r; after eight, for a Quarter of 
an H o u r ; after fix p, w. Rain and W ind, but both moderate, for half an 
H our; paft eight, about as much. 17, About four a. m, a ihort Shower; 
after clear. 18, Clear, rp. Cloudy ; about ten a, nt, ibme Drops.

20, C lo u d y ; between eight and ten a,m . a Shower; firiV violent, after 
more moderate, till it ended in a kind of M ift ; it jailed in all about an Hour 
and half; the Day after clear. 21 and 22, Clear, 23, In the Afternoon 
cloudy ; about f:x p. m. fome D r o p s ; the N igh t after, a Shower not con- 
fiderable. 24, H ot, about ten/). ?«. a little Shower. 2 5 , Clear, 26, In the 
N ight, fome little Rain. 27, Held up. 28, A t  n in e />. w/. a fliort Shower.
29, A t  five 2̂. w. Rain till near feven ; a little paft feven till nine, after cloudy.
30, C loudy; the N ight after ibme Rain. 3 1 , About eight a. i:i. Rain for 
half an H o u r ; from nine till twelve it rained for the moil part very violently; 
before one, another Shower for half an H o u r; from a little after two till five, 
with very great Thunder.

One Funeral on the twenty fifth, after but three Days Sicknels.
T h e  Beginning o f  this Month we had an extraordinary Number o f  Toads, 

which after fome time were not to be feen. T h e  fonrreenth wc had winged 
Ants as before.

24, W as the firft Corn, the .S¿ed-time iiaving been the middle o f  March.
June I ,  About four a. m. Rain for an H o u r ; paft onc;>. for half an 

H o u r; the reft cloudy and mifly. ? ,  From two m, fill five, continual 
Rain, ’ tis faid there was ibme before; from nine a. m. till half an Hour pafl 
fix p. m. continual Rain, ibmetime.s very fierce; from half an Hour paft nine 
at N ight, Rain til! paft ten. 3, From fix to a little pail ieven a, ?«. a very 
gentle Rain, from thence till o n e j ; ; .  moft commonly very fierce; thencc 
for a little while, more moderate; but it rained hard again till fix/ ) . then it 
dropped but Oowiv, and fo c(?ntimicd till about feven; in the N ight fome

littic
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little Rain. 4 . A bout eight í7. w. fome Drops, thence dear. 6 and 7 , Clear, 
occept ibme few flying Clouds. 8, A i u r  three a. genllc Rait» tor near an 
Hour*, then cloudy, and fome Drops, alter ten p. m. a Shower. 9, A t five 
a. m. a gentle Shower, lafted till pail kVv;n; thcrncc a very violent R.iin till 
almoil nine *, fome Drops after th a t ; about three p, ic bvgan, and rained 
till pail ten fomewhac moderately. 10, Clear and hot.

I I ,  C lo u d y; about eight/», m, a few Drops. 12, From about two a. m. 
til] near five, Rain, but not violent *, a little before fix, a iuriousStorm oi Rain, 
but little W ind, it lafted till half an Hour patl leven. About three p, m. a 
moderate Rain til! a little paft four i and irom thence to fix fomewhat more 
than a M ill,  the N igh t alter it rained a little. i Cloudy, in the Afternoon 
k  dropp’d a little. 14, About eight ¿í. w. a few Drops. 15 , So:ns:what clou
d y . 16 , Extream hot, towards N igh t cloudy, about f i v i />. w. a violent 
Shower for half an H o u r ; from a little before eight tiM pall ten it rained con
tinually. 17 , From Four a. m. till aimoll fix, gentle Rain ; fo irom a little 
paft fix till paft feven, thence till paft three p. m. cloudy, and now and then 
ibme Drops, then a violent Shower for half a Quarter o f  an Hour*, half an 
H our after tour it rained again, and continued tilt paft ten, for the moll part 
very furioufly ; with fome little Intcrmifiion it rained all Night. 1 8, A t  three 
a. f«. it rained very fiercely ; about half an Hour after fix it held up, but clou
dy ftill; from eight a. in. till paft three/». it rained, but m oderately, then 
it held up a little, but rained after till paft fix, all Day cloudy, and at N ight a 
great F og. 19 , About nine a. m. fome D rop s; from one till paft three p. 
very gentle Rain.

Thence to the firft of July foggy Morning and Evening, fometimes hor, 
but for the moft part cloudy, and more temperate than coulU be expected from 
the Climate.

T w o  Funerals, one the ninth, of an Afthm a ; the other the twenty firft, o f  
a  Fever.

W c  fav/ fome forts of Infedls not ufual here, whether monftrous or not I can
not te l l ; the moft notable, a kind of Spider about the Bignefs of a Beetle, the 
Form  neareft that o f  a Crab-Fiíh, with an odd kind o f  Orifice vifiblc in the 
Belly, whence the W e b  proceeded.

Jiiiy I, Extream hot, 2, F o g g y  in the M o rn in g ; about nine a. m. a few 
D rops; after, clear. 3, In the Morning a great F o g ;  about nine a. m. it 
rained fmall Rain for near an H o u r;  towards N igh t more foggy than ever be
fore ; about fix p. w. fmall Rain for a little time, from eight till paft nine ibme- 
what more briik Rain, after that it cicared up. 4 , From nine a. m. to three 
p. m. fmall Rain, the reft foggy ; between ten and eleven />. m. Igme Rain.
5 ,  From two, a. m. till paft eight, conftant Rain, fometimes very fierce, fome
times moderate ; about ten a. m. fome R ain ; between two and three p. m, it 
began to rain, but continued not lo n g; from eightp. m. to ten. Rain. 6, From 
about two to fix. R ain ; after, fair. 7 , F o ggy  and cloudy, between 
ieven and eight a. m, fome Drops. 8, F o ggy  in the M orning, otherwifc clear 
and hor. 9 , About one a, a fmart Shower ; between three and five fome 
more Rain ; the D ay after foggy. 10, V ery  dull and cloudy; from three 

p . m, till N igh t, a very great M ift. u ,  Tole-
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I I ,  Tolerably dear, and very hot, yet fomewliat foggy Morning and 

Evening. 12, Cloudy i thence to 15, in the Morning and Evening lo«f>y, 
clfe very hoc. 15 ,  Cloudy ;  aliout ten <7. m.  fome D rops ;  from half an Hoar 
pall two till four, moderate Rain ; about leven, fome Drops ; cloudy, feveral 
times it dropped a little, but nothing confiderable. 17 , A  little before Day 
a iliort Shower i after, cloudy; thence to 20, foggy Morning and Evening, 
and the moft part cloudy.

20, Very clear all Day, and extream hoc. 21, Not foggy at all*, yet 
fomewhat cloudy, but about Mid-day it cleared up. 22 and 23, Very clear 
and extream hot. 24, Cloudy in the M orning; after, as the two lafi:. 25, 
Cloudy, but not mifty nor foggy ; fultry hot. 26, In the Morning cloudy ; 
after, extream hot. 27, H o t and clear. 28, Thin Clouds, through which 
the Sun ihone very hot. 29 and 30, Cloudy. 3 1 , About three a. m. two 
iliort Storms of Rain ; the Day after, clear and hot.

T w o  Funerals; one the levcnteenth drowned, the other the twenty-firil of 
a Fever.

Aug. I to 5, Clear, for the moil part in the Mornings cloudy; but without 
Fogs, fometimes very hot. 5, Al^out five a. m. a Shower near an Hour' 
lo n g ; about fcven, another lor ha!i an H o u r; till ten, fome fmall Rainy 
thence cloudy till one; about leven p, vi. a few Drops. 6, Cloudy ail Day, 
fometimes it dropp'd a little. 7 , About two a. m, violent Rain with Wind 
for above lialf an Flour; the Day after, cloudy, 8 and 9, Cloudy and fog
g y . 10, More toggy than ordinary; about ten a. m. a great M iti, or fmail 
Rain lor the moll part o f the Day after.

I I ,  F o g g y , as the lormer, and n iifly ; between eight and nine a. m. a 
Shower of Imall R a in ; Afttrnoon, dear. 12, Small Rain in the M orning; 
after, as u .  1 3 ,  Clear and hot, ú\t Lnnd Bretze w y  14 , CJoudy
all D ay, ihe Ijtvd Breeze turn’d 10 a kind of HcrmlUw  ̂ but not troublclome, 
ror continued beyond this Day. 15 , Cloudy, Icveral Times very mifty, and 
fome linall Rain. 16 , Cloudy, but no M i l l ; Afternoon, clear: Thence to 
22, clear and h o t; but the Nights colder than at other Timts.

22, A t  fix, />. w. Cloudy, a W'w.d Tormdo  ̂ but moderate, with fome 
Drops of Rain very large. 23, Clear and hot. 24, Cloudy and mifty at 
t ir i l ; about ten a. m. clear and hot. 25, Clear and hot. 26, Very foggy. 
Morning and E ven in g; for the red, hot. 2 7 , From five to ten a.m. it 
rained finartly; thence cloudy; about two p. in, it cleared up for a w hile; 
about nine p. m. a fharp Rain for half an Flour. 28, B;;twcen twelve and 
three a. m. it rained about two H ours; about feven fome few D rop s; after, 
cloudy; in the M iddle o f  the Day it cleared a little, but quickly ovcrcall 
again. 29, In the N igh t fome Rain ; at feven, a. m. Rain for halt an Hour; ■ 
till pail twelve, a very thick M ift;  about three w. d e a r ;  at Night a very 
thick M ill. T o  the End, cloudy and miily.

Three Funerals; 6, one o f  a F e v er; 7, another o f  a Confumption; 29, 
a  third ot a Fever,

Sepi, I and 2, as the laíl. 3, Some few Drops: Thence to 8, cloudy aJib and 
mifty. 8, About fix p, m, lome fmall Rain ; betwe *̂n eight and ten p. w. for
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an H a ir  pretty briik Rain. 9 , In the Morning cloudy and mifty. 10, 
About ten p. m. a little Rain.

i r ,  Extrcam hot and clear*, in the N ight confitlerable Rain for fcv m l 
Hours. 12 , About ten a. tn. Ibme fmall Rain, the Morning very foggy. A f 
ternoon dear. 13, Clear and hot. 14 and 15 , In the Morning cxcreani 
cloudy, and iome Drops of Rain. 16 , Clear and extream hot. 17 , .Mode
rate j about fcvcn />. w/. tome D rops; at N ight alio tome Rain, not confidera- 
ble. 18, C loudy; in the M orning about twelve, lome D rops; all this 
W e e k , Morning and Evening, foggy and thick. 19, 20, 2 1 ,  Extrcam 
h o t ; the fogs ceafed.

2 2 , About one ;/i. fome Rain ; the Day after cloudy. 2 3 , 2 4 ,  2.^ in 
the Morning cloudy ; after, very hot. 26, A t  N ight alíb Ibmcwhat miily, 
with many'Flaihcs o f  l.ightning, but no Tiiunder. T h e  like Plaihcs moll 
Nights to the End o f  the Monch, alio often cloudy ; at other Tim es cxtrcam 
hoc.

I 'w o  Funerals; one the nineteenth o f  a F e v er; the other the twcnty-fixrh, 
whofc Difeaic I do not know.

OtUber 1 , About three a, m. a very fierce Rain for near an Hour, milder 
towards the End ; the Day after, Ibme flying Clouds. 2, About four, a.m . 
a little Rain, the Day after, as before ; trom eight p. nj. till ten, moderate 
Rain. 3, Cloudy ; about ten a. m. Rain for fomewhat more than an Hour. 
4, C loudy; between eight and ten p,r,i. a very linart Rain for abovj an 
Htxir. 5, About nine a. w;. a little Shower. 6, About live, a. m. a little 
Show er; another paft f ix ; T h e  D.iy alter, and the leventh, extream hot: 
8, Hot in the M orning; Afternoon, a Shew ot a Tornaiio  ̂ with Thuntler, 
and a confiderable W ind, but no Rain.

Thence to 16, fome ilying Clouds, but generally hot. 16, About fc.ir 
p. m. a little Rain, the Sun ihining then, and the whole Day, very hot ; 
about eight p. m. a very ilrong Tornado  ̂ W ind and Rain for about half an 
H our, afterward the Rain continued, but more moderate, lor near two 
Hours. 17 ,  Clear and hot. 18, So too, except that about three p. j;;. 
there was a very fliort Showtrr. 19 and 20, Somewhat cloudy.

21, About leven a, a few D rops; after, clear and extream hot, but 
quickly cJoudy again ; at eleven a, tit. a violent I ’ornaiiô  with very Ihong Rain 
and ^hwtdir tor near an H o u r; thencc all the l i m e  till N igh t, tliick and 
mifty ; till t w o /). w. Rain. 22, Cloudy. 23, Clear and hot. 24, Some
what cloudy ; at feven p. m . a little Rain. 25, Cloudy ; about eleven a. m. 
Expcdation of a 'Tornadoy with Ibme ífm idtr, but it ended in a tow Drojw of 
Rain about one p.m. 26, About two a.m. a very violent Tornado ; and after the 
W ind, Ruin not very fierce, which lailed till eight a. m. the Day after cloudy. 
2 7 , About ten p. m. a violent W ind with Rain, but it lailed not long. 28, 
About three a. m. a flrong Rain for near an Hour, the Day after extream 
hot. 29 and 30, H ot, yet with fome Clouds. 30, H a lf  an Hour after 
eleven p. m. began a very furious Tornado  ̂ the W ind was quickly over, but 
the Rain lafted with extrcam Violence about two Hours. 3 1 ,  In the Morning 
very hot, about two p. m, a violent lomado^ with Rain and Thunder very near,

IC
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it ceafed fometimcs, but beginning again, lafted till near four_ .̂ «1. afccrwarJ 
cloudy.

9

Three Funerals, all upon the fixth D^y ; two of Fevers, the other I know 
not.

N ^ \  Clear and extream hot till the fixth, 6, About half an Hour paft 
One in the Morning, a very violent Rain for more than 1 lour.

Thence to r4, except that the eleventh at N ight there were fome few 
Drops, very hot.

14, Extream hot, about nine p. m, a little Sh ow er; the fame Night about 
one, a fmart Rain for an Hour and half. 15, H o t ;  toward N igh t cloudy 
and foggy : Thcnce to 19, very hot. 19, Some likelihood of a tornado  ̂ but 
nothing followed,

20, About one/», m. a ihort Shower; alxxit a Quarter \r.\i\ two, anorhtrr 
not much longer; till Night cloudy. Thence to 26, no Rain, but cloudy 
and foniiwhat cooler; yet fome Days extream hot. 26, About ten p. t:i. 
a ihor: Shower. 27, AUnit two another, the reil clear. 30, About two
a. w. fierce Rain for about half an Hotir.

This laft Year has been the wetteit and moft cloudy of any that can be Ji p.b?!. 
here remembred; yet the Air has been clearer than it ulL's to be in E-t l̂and 
ons Day with another.

A  Tormdo is a violent Storm o f W ind, folIow.;d commonly by Rain, but w. p.691. 
not always; the Wind ceafes not prelently u p n  the Rain, but after, fome- 
rimes it <loes: In this Place it comes (as d<xs an Hcrmitan) nioíl frequently 
from the North, taking in the next Points, whether to the Eail or W eil, but 
chitíñy the Eaíb, tho' I have ícen both that and an Hcrmitan from other 
Points; fo the Account is not without Exception. There are in it fhort un
certain Blafts from all Quarters, which I believe reach not many Y ards; but 
tlie general W ind (for ought that I lee) is not fo unconlfant: VefTcIs that gt) 
to Windsvard are helped by them, when they are not over-flrong, for they are 
oppofite to tile Sea-Breeze^ and they can lleer by them a regular Courfe; 
which liire they could not do, if  they were very irregular. They never fail 
to give VVarnmg beíore-hand, tho’ fometimes after that Warning they do 
ji;)£ follow ; (here is a very black Cloud appears afitr, in which if there be a 
kind of white Spot, the Wind will be m oil; if nor, the Rain: this the 
Sailors iliv. Sometimes there is tliat M ark, íómetimes n ot; though I doubt 
the Prediction Iroin it is not very certain; as neither arc any [x;rhaps of ihai 
kind.
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Fig. iS.

|M . D . % O tm .gr.

Auguft 19 
26

2 6 216  
4 6 246

Septemb. 2

9
16

23
30

0 4 96

3 10 397 
0 I 204 
0 6 Q2Ó
4 I 444

OSlohcr 7

2 1 
28

2 3 96 
0 2 60 
0 I 234 
0 0 458

Novm h. 4 
1 1 
18

25

0 0 207 
I I I  65
1 I 309 
0 9 285

Decemb. 2

9
i6

23
30

0 8 126 

3 7 324
1 3 435 
0 I 60
5 8 93

M . D A ^ O u n .g r .

Jan, 6
13
20

27

Fcb,

híarch

30

yf^ /7

4 10 105
0 I 12

1 10 450
I 5 82

6 11 372

4 9 242
0 6 291
0 2 180

0 9 12
1 0 2 459
1 0 0 396

; 4 4 263
>ll 5 285

4  3 7 5

5 ” 0 294
5'2 2 000

7 ,® 7 390

D .

A
T

4 10 45
1 1 7 6 0
18 5 2 J05
25 I 7 60

1 0 0 99
8 6 6 *5^

15 0 2 120
22 7 5 285
29 1 5 84

7 «/> 6 0 1 120

13 16 I 0
20 I 7 240

27 6 1 256

Au-ujl 3 1 1 0 1 2 0

1 0 1 11 9 0

1 2 0 0 0

This Account o f  the Quantities o f  Rain fallen in one Year in Qreflmm Col
legê  Ijm d.pei' M onth, begun Aug, 12 , 1695, and the Rain was weigh’d eve
ry Monday Morning till Augufi 12 , 1696, by Pounds, Ounces and Grains, 
"Troy W e ig h t : T h e  Diameter o f  the Vefíél which receives the Rain being 
11,4  Inches, whofe Arm  is a little more than 102,1 Inches.

ib. Oun. gr.
T h e  Sum amounted to 131 7 1 13, which is equal to 2 9 ,11  Inches in a 

Cylinder o f  the aforefaid Diameter, m .  1 1,4. Inches.
A B C D  is a Frame to fupport the GiaiTes. £  is a large Bolt-head, with a 

N e c k  o f  twenty Inches long, and capable o f  holding above two Gallons. F . 
is a Funnel, whofe Diameter is eleven Inches and from G  to i/. 7, ÜT, are 
two Stays, or Pack-Threads which are ñrained by two Pins, L ,  A f, to hold 
the Tunnel fteady againft the high Winds. the Pipe o f  the Tunnel, at 
iV  being no wider than i  o f  an Inch, through which the Evaporation can be 
but little.

i
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D. h. kP'eafhr. if’inefí. Barom. Rain. D. h. father. BarojnJRaia.

K
[. 12

9

Kiüít

Fair

vv.s.vv. 30 07 
30 07 
JO 04

17. 12
9

Frofty
cloudy
Calm

N.
n!n .w .

JO 02
30 02j 
30 04.

8
Z. 12

V

Mifling s.
30 05 
50 CO 
30 0;

b
(8. 12

9

Froft
air

\v. 
s. w.

30 09; 
30 10! 
30 lo’

1*
5. 12

9

hog
Cloudy0

3. by W. 
S.

30 07 
30 n 
30 15

S
19. 1 2

Q
«

4. 12 
9

Mifling 3.
30 18 
30
io 18

0 50 8
20. 12

9

Fair
r̂oft

Cloudy S.w.b w. 30 20
&

>• * = 
9

Calm
and

sloudy
W.byS. 
S VV.

30 21

50 23
30 26

8
¿I. 12

0
Ü

6, 12
9

Kog
sVarm
Vlifling
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b
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Cloudy
1‘haw
Rain
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Cloudy
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S
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Cloudy
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9

Sharp
f'roU

N.E. 
N.by E.
N.N E.

29 96. 
29 96 
20 86i

h
11.12

9

Cloudy
Kair N.

29 4̂  
29 C' 
* 9  77

S
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0 . h. IVeather. l i'ind i. Barom. /!a/n. D. b.\ H^eatbsr. Barom  1 Rain.
1

1. 12

9
l'roft

30 06

7
17. 1 2 

9

Rain
Fair
Rain

S.
29 5 c  
29 52
29 5 ?

-> 20

7
¿. 12

9

Cloudy

Froft
N . E .

30 05 

2 9  05

m
18. 12 

9

Cloudy
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Fair
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S.
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29 42

/
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9
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7
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9
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7
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D. h. •i'eathrr, ¡ IVinás. l ia ron . Rain. D. h. H'eathir. H'inJs. B a rm . Rain,
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-9  59 
29 6 c
20 48

0 02
7

30. 12

9

Cloudy
W anner

N. I 
N . N .  E.

30 1 z 
30 12
30 05

7
1 5 . 1 2

9

Fair
ÜluUring
Storms

w .
29 40 
29 48 
29 28

7
3 1 .  12

0

Cloudy

Rain

N. 1 

N .  b y  E-

29 96 

29 88

0 02

 ̂A

7
16.12

9

Fair
Hail
Snow

w .
29 04 
29 04 
28 93

0  82

Total 2 6S

UPED.
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A  P  R  I  L , M 6 g 7 .
r •
Rat/tD. h.\ IFffíther. Wintij. Barofft, \Rain. \ J0. h. ff'eath/r. f f ' h J , . a r om . '

6i( 
I.  12 ^

9 >

L'loudy
kVarm
Pair^

N .  E .  0
29 83 
29 83
20 8 V

•

6
1 7 . 1 2

9
Fair

N .b -w .  1 

M. 1

9 96 
29 9S 

■9 94
6

2. 12 

9
Fair

N .  1 
N .  E .  2

29 88 
29 88 

87

0
i 8 .  12 

9

Kair
H o :

D a y

N ,  0 
E. N .  E.

29 9 !  

29 93 
20 9^

6
3. 12 

9

Fair
W a n t  o f  

Rain

' i.c .b .e .i  
K. Í

29 33 
29 82
29 82

é
!

1

0
19. 12

9
T h e
fame

£ .  1
29 93 

29 80

6
4 .  12 

9

Miíl ing
Cloudy
Fair

'4 . 0 *9 75

29 68

6
20. 12

6

The
Came

h .  0 
S. I 
'S. 0

29 69 
29 60 
29 52

6
5. 12 

9

Cold
Fair
M i i l i r g

N . b y  E.
29 6H 
29 63 
2g 7-v

2 1 .  12

9

Cloudy 
Fair '  
Rain

K.byS. c 
E .b y S .  1
S .b y E .  I

29 3S|
29 2 i ' 0  43 
29 lo]

6
6. 12 

0

Froll

Fair

29 73 
29 71 
2.q 68

0
22. 12

9

C lo u d y
Rain
Fair

i .  i 
S. 1
S. E.  0

29 08 
29 05 
a o  15

0  30 
0  62

6
7 .  12 

9

Froit 
D r y  Sca- 

fon
E.

29 o 6  
29 6?  
29 7 c

1 6 
¡ 2 3 . 1 2

J 9

fa ir
Raih
Fair

E. 0 
S .b y E .  j 
S . E .

29 20¡
29 22.0 oC 
29 27I

()
8. 12

9

Krott

W arm er
£•

0

29 71 
29 70 
29 7 1

6
24. 12 

9

Ram

T h u n d e r

b . K  1 
N . N . W .
E.

29 3 »!
29 3 2 1  24

29 54I
í

9. 12
t'/

Kog
Fair
Cloudy

w .
w.

29 66 
29 64
29 64

Ü
25. 12

9

Showers

Fair

E.  by N .  
E.
E. c

29 28

29 27
29 18

75

e
to. I 2

9

W a i m
and

Fair

E.  c  
E.byS.  1

29 61 
29 61 
¿9 60

,  0
26. 1 2

! 9

c l o u d y S. 29 14 0 65

t
t i .  12

9

Fair
W a r m
Cloudy

E. 0 
E.  1
N . b y F . z

29 6:; 
29 63 
29 64

1 «> 
\-7‘ *2
< 9

* 61
lt> 12

, 9

Fair 
C lo u d y  
Rain .

N . N . E . i  
N .  by E .

29 65 
29 67  
29 70

1  ̂
28. 12

1 9
' 6 

15. 12

9

Cloudy
Rain N . E .

29 7 2  

29 78
2 jfi 
0  30

1 " :29. 1 2

‘ 9
é

14. 12
<¡

Fair
N . n . e .  o ¿ 9  75
E , b y N . o , 2 9  76  

129 76

!
30. 12 

9
jo 80

6
1 5 . 1 2

5

Fair 
W a r m  
Spr. D a y

¡29 77 
E. >¡29 77 

•29 73
6

16. 12

9

Fair

Cloudy

£. G

N ,  c

29 73 
29 75 
29 86

loia 7 53

liOED
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J U N E ,  16 9 7 .

) .  h. m n d s Barom. rlain

1

1

0 . h. i i ' ta th tr . t y in d i . liarom. Uain.

6
. 12

9

Pair
Hot
Rain

S.  0
29 6£ 

29 56

t
17. 12

9

Cioudy
Fair
iu l i ry

N.
\V. 1 
W .  0

29 g o  
29 92 
29 9 t

6
1. 12 

9

Rain
Shine
Rain

S.  0
s. 1
s. I

29 42 
29 29 
29 10

0 44
(

18. 12 

9

V e r y
d ro u gh 

ty

W . b b - o  
W .b .S .  1
S . W .  0

23 98 
30 CO 
30 00

6
j .  12 

9

Fair

Showers

ft .b .W . 
S .  I
S. 1

29 c8  
29 04 
29 02

0 79

1 37

6
19. 12

9

Hot

R.iin

f .w .b w .2  
W  b . e . i
N .  E.  0

29 93 
39 91 
29 93

0 z i

e>
(. 12 

9
Cloudy

S. W .  2

s. I

29 18 
29 38 
29

6
20. 12

9

Cloudy

Cooler

N .b .E .  0

N. I
*9 92 
29 92 

-9  9 i>

6
Í-

9

Cloudy
Sultry
Hot

S . b A V .  I
29 72 
29 83 
29 85

«
0

21.  12

9

C lo u d y
M u ch

coolcr

N .  0 

N .  E. 1

30 00 

30 02 1

6
6. 12

9

T h u n d e r
Rain
'I'hundcr

R. b y  S. 
£. 0

i9 85 
29 8 :

^9 74
' *3

6
22. 12

9

Fair
N.  0 
E.  I
n . i .b .n .c

30 01

29 90

6
12

9

p ° s
r z i r
H o t

b . b y  W . 
S.  VV. I 
S .w .b  w.

29 ; c  
29 71 
29 JZ

0 Q i 6
25. 12

9

C lo u d y
Rain
Fair

N .  0 
E.  I

¿9 80 
29 79 
29 79

6
i .  12 

9

Fair

Cloudy

S  w .b .w .  

S .  0

29 70 

29 56

6
24. 12

9

G re a t
D rou ght

n.e.b.e. 1
E. I

29 77 
29 78 
29 7b

0 10

6
). 12 

9
Fair
Rain

S . b y £ .  0 
S .  1
S .  c

29 50 
29 48 

2 ;  S '

6
25. 12

9

Cloudy
D ry

n .c .b e .  c  
N . E .  I 
E.  1

29 74 

29 73
29 7 .

6
10. 12

9
Fair

S b y t .  0 
S . b . W .  1
S. c

29 60 
29
¿ 9  7;

0 01
6

¿6. 12
c

Sultry

D ay
E. 0

29 71 
29 71

-9  73
0. 05

6
1 1 . 1 2

9

Fair
S.
S.
E .  c

29 75 

29 65

6
27- 13 

9

Mia
Rain
T h u n d e r

fi. c  
E. b y  S.
S. 0

*9 74 
¿9  73
29 74

0  29

6
( 2 .  12

9

C lo o d y
Fail-

N .  W . I 
N . w . b . w  
N . W .  0

£9 60

19  55 
29 49

6
28. 12

9

M ill  
Hoc and 
D r y

S. 1

29 81 
29 83 
29 86

6
1 3 .  i z  

9
Fair

W . 0 
S. W .  0
S. W .  0

29 40

^9 34 
29

6
29. 12

9

l;ry
Burning
D ay

E. c  
E.  1
S. 0

29 «5 
29 85 
29 8;

6
14. 12

jFair

R ain El. 0 29 38
0  02

6
30. 12 

9

Fair

Rain

VV. 0

s. 1

29 HU 
29 88
. 9  08

0  97

0  31

6
15. 12 

9

M i ñ y
Fair
H o t

t .  0 

N . b  W . 4

29 45 

29 64

6
16. 12 

?

C lo u d y N .  I.
29 p  

29 9 0
0 01

Total 4 9 >
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J U L Y ,  1697.

/>. L fr  ea t her. m n d i . H arm . Rain. D. h. IS'iatbtr. IVittds. Barom.
C

t.  12

9

Kain

Tair

S. S. W .  
á. W .  I

W .  0

29 7 ) 
29 72 
29 70 0 24

6
1 7 .  12

9

Fair 
- and 
Cool

W . b . n . o  
N .  0
N . N . w o

29 91 
29 93 
29 03

6
2. 12

9
The Time

S. W .  0

á. w .  I

29 67

29 59 0 22

b
18. 12

9

Fair
Cloudy
Rain

N . W .  1 

N .  I

29 95 

29 9 ?

6
3. 12 

9
Pair

W .b .n .  1 

5. W .  0

29 64

^9 r s
29 84

6
19. 12

9

MiA;ng

CloudV!

N .
W .n .w .  1

29 98
30 02 0 62

6
4.  12

9

Cloudy
Fair
Hoc

S. 0 
S . w .  I
s. w .

29 85 
29 85 

29 85

6
20. 12

9
Showry

W .b .S .  I 29 88

6
5. 12 

9

rair
Cool
Breezes

W .  c 

\V. I

29 87 

29 9 1

6
2 1 .  u

9

R<»in
Fair
Mill ing

W  Í \v. 1 
W . b  n. 1 
W .  I

29 75 
29 11 
29 60

6
6.  12

9

Hot
D r y

D a y

w .  0 
W . b . S . i

*9 95
29 91
29 90

6
22. 12

9

M i d y
Kain
Fair

S.w.b-w. 

S .W .b .S .

29 48 

29 <;o 0 43
6

7 .  1 :  
Í

Pair
Hot
Knin

W '.b .n .o  

W . b  S. 0

29 86 

29 79 0  1 2

6
2 3 . 1 2

0

Fair
Cool

D a v

S . b . W . o  
S. 1 
S. 0

29 s o  
29 48 

-9  4S
6

8. 12

y

iMifling
Rain
Clouiiy

W .  1 
5. W .  2 
S .S .W .  I

¿ 9  &8 
29 60 
29 44 0  32

6
24. 12

9

Fair I'nun 
great Sh. 
with Haij.

s .  1
V V . & N .

i S .

29 50 
29 56 
29 60 1 02

6
9. 12

9

Kain
Cool
Fairer

3 . W .  1
s .  W .  1 
w .n.w.  0

29 42 

29 43 
*9 47

0 75 

0  77

6
2 5 . 1 2

9

Fair
Fleafant

D a y

w .  0 
N . W .  1 
W . S . w . o

29 65 
29 72 

29 77
6

10. 12
0

Fair
and

Cool

W .b .n .  0 
W . 1 
n.w.b.w.

29 58 
29 71 
29 83

b
26. 12

9

Fair
Cloudy
Mining

W .b .S .  0
29 76 
29 7b 
29 69

6
1 1 . 1 2

i.

Kain
Warmer i .  \V. 1

29 85 
29 85 
29 93 0 50

6
27. 12

9

Cloudy 
and '  

Cool

S . b A V . o  
S.e j  b  ov 
E .b .N .  1

29 63 
¿ 9  60 
29 60

6
12. 12

9

>.\v. b.w. 30 00 6
28. 12 

9
T h e  liime

N . N . e .  2 
E .b .N .  2

29 58 
29 62 
29 Í 9

6
>3-12

9

Fair
and

H o t S. 0 29 98

0
2 9 . 1 2

9

Fair
Cool

D a y

iN. 1 
N .  2

29 70

29 76
29 90

t
14.. 12

9

fa ir

Cloudy

S. 0 
S .b .W .  1
s .  W  1

29 90 
29 88 
29 84

0
30. 12

9
T h e  fame

N . b . w . o
W .b.n .  I

29 77
30 00 
30 00

t
15. 1 2

9

Rain
Cloudy
Fair

N .b .  w. 1 
W .  1
N .  W .  0

29 84 
29 85 
29 90

0  48
6

31.  12

9

Cloudy
W arm er
Rain

b . k .  1 
S .S .E .  1
S. I

29 90 
29 8Ó 
29 79

0  20

c
16. 12

■ 9

Cooler
Rain
I'hunder

W . 1 
n .w .b .w .

29 95 
29 94 
29 92

•
T o t a l 6 01

K  t

ED
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A U G U S T ,  16 9 7 .

Ú. h. fF ia tb er . r i W i .  ~l̂ arcm. J

t

J. A. H^eaihir. frin Js. iJarom. Muiti.

6
I. 12 

9

d o a d y  '
Cloudy
Hain

l .b .E. 1 t 
>.b.E. 1 i 
>.b.F. 2 3

9  73 
t9 72 
19 65

6
1 7 .  12

9

0 :'9  48

6
2. 12

c

Fair
Showers
Pair

S.b.E.  0 2 9  63 
W . b S .  » 2 9  65

29 68

5 5 * 

0 40

6
18. 12 

9
t

3. 12 
9

R u n
Cloudy
Fair

^.byt¿. 3129 * 9  
vV. 3-29 7 .  

*2  ̂ 78 0 05

c
19 1 2

9
6

4. 12 

9

Rain

Fairer

S . b . W . 2  
W .  \\

29 C9 
29 6 ;  
29 60 1 CO

6
20. 12

! 6

Faifi great [b .b .W . 2
StormTbmu'
dcr Rain. 29 6 c 1 88

6

9

Rain

Fairer

S. \V. 2 29 50 
>. \ V .  1*19 J 9 0 79

1 t
^ 1 IM 1 ■ • «

9

C lo u d y
Rain
C lo u d y

S. 1
29 Of 
29 6 
^9 61 3 13

(■
6 .  12

9

T h e
fame

S b . W .  0 
S .  1

r29  47 
29 48 

29 49 0 22

(t
22. 12

9

Cloutly  j W . b . S .  0 
M in in g  j W .  1 
Fair  j W .

29 74 
29 84 
2Q 90

6
7 .  12 

9

Cloudy
Rain
Fairer

S .b .E .  0 2 9  5 » 
l i b . N . i ;20 S>
a . N . K . i  29 >8 0

6
23. 1 2

9

Fair

Cloudy

W . b S . o  
W .b .S .  2
S. W .  2

29 92 
29
2 9  84

6
8, 12 

9
Rain

|both

\ .  3 2 9  50 

N .  1 ^9 4  ̂
M. 2 20 39

4 CO 
0 9

6
¿4.  12

9

Fair 1
S . W .  1 

Sultry  1

29 8.Í

29 7S

6
9.  12 

9
Days

vV. 2'2y 37 
W .b.S .  I 29 42 

29 4 -
0 50
2 20

t)
2^. 1 2

9

C lo u d y  ^ . w . b . i . i  
S .w .b .r .2 

Fair S b W . 2

29 70 
.’ 9  6 :  

29 54
6

1 0 . 1 2

9

v^loudy
Rain
Fairer

1 29 6 c  
N . W .  2^29 6(  ̂

I 20 75

3 39 

0 07

6
26. 1 2 

9

Rain >S.  ̂
iW .b .S .  3 

Fair  1

^9 2 
29 31

29 54
6

1 1 . 1 2

9

Fair
IMeafant

D a y

W .  0 2 9  77
1 29

W .n . w . i '2 U  8¿

' l̂
27 .  12 Fair

9!

¡S. W .  1
W .b .S .  2

29 81
29 93 
29 93

(
12. 12

(;

Cloudy

Fair

W  b.n. 0 2 9  82 
A^.b.n.029
>J. c |29 **5

6
28. 12 

9
Fair

5 . 5 . W .  c
5 . 5 . W . 2

29 9 -t
-9  94
29 9c

I

í
1 3 . 1 2

p

M ill
C lo ü d y
Rain

N .  0^29 8S 
W . b . S .  1J29 8 l 
S.b . W .  i|29 83 ^ 33

6
29. 12

9

C lo u d y  
Sultry 
V e i y  I.

S. W .  c  
E.  G

-9  95
29 99
30 03

é
14. n

?

Cloudy

Pair

S. W .  2 
w .  a 
W .

29 73 
29 83 
29 8^

6
30. 12

9
Fair

N . E .  c 50 03

t
1 12

í

Cloudy
Little
Rain

S .w .  I
W .b.s. 2 
S.w.b.w; 1

29 **4
29 81

29 75

e
3 1 . 1 2

* Fair 
and 

) Sharp A ir 30 01 1
i

1 6 .1 1

5

Cloudy
Pair
Cloudy

S. I
i

»

*9  7c  
29 62
29 S3

T o u 13 98

I

ii H £ a



( 69 )
S E P T E M B E R ,  1697.

D. h. ^tathct*. W M . Barom. Rain. D. h . fVeathtr. j m n d s . Baroffi. Rain.
6

1. 12
Q/

fa ir

Cool

E .b .N .  1 
.V. E.  2

29 98
30 00
50 9

i
1 7 .  1 2

9

► Fair
Cool

W .  ,

0

29 45 

29 75
6

t .  12

9
T h e
fame

N . e . N . 3  
N,  E.  2

»9 93 
29 92
29 93

6
18. 12

9
Rain

E.bvS.  0 
á . S . W . 2  
S . W .  2

29 55
«9 34 
29 10

3 to  
1 60

6

y  ' 2
c

Hoc ^un 
but 

Cool A ir

K . b y N . o  
£ .  1
E-

29 Si 
29 89 
29 8q

(j
19. 12

9

Fair
Cloudy
Rain

W b . n . o  
S . W .  I 
S. 1

29 38 
29 50 
29 32 0 56

t

i

Fair
Warmer
Air

E.  c  
E. 2

29 84 
29 8. 
29 8c

6
20. 12

9

Rain

Fair

S. W .  3 
W . f . w . 3

3

29 05 
29 02 
29 21 0 14

6
5. 12 

9

Fair

Hot

t .  1 
E.  c

29 7a 
29 80 
z g  8 }

6
2 1 .  12

9

Ctuudy
Rain
Cold

W  1.W.3 
S. 1
S . W .  I

29 35
29 31
29 98

6
6. 12 

9

Milt
Fair
Hot

K. c  
S .b .E .  0

1 9  83 
29 86
29 87

6
22. 12

9

Fair
Shower

s. W .  2 29 24 

29 3« 0 oq
6

7.  12
t;

The
amc

S.  0
%  ̂

E. c

29 85 
29 83 
29 80

6
2 3 . 1 2

9

t a i r

Rain

s. W .  1 

W . N w .

=9 5 > 

29 74

Ü
3 . 12

f)
The

fame

i .  0 29 73 

29 70

6
2 4 . 1 2

9
Fair
Rain

S. W .  0 
N .

29 87 

29 87

6
9. iZ

9

Fair

Cooler

K.b N .  1 
E . b . N .  2

29 08 
29 66
29 56

6
25. 12

9
Cloudy
Mill ing

E.  c  
S. E .  2

29 66

29 38

0  08 

0  30

6
10. 1 2

<,

^ouily

lain

i* 1 
S. 2

29 43

-9  59
29 40 0 10

r
2 6 . 1 2

9

Fair
Rain
Cold

N .  E .  c  
E.  1

29 38 
29 40 
29 30 0  24

6
1 1 . 1 2

c
Showers

S.b  E. 0 
W . S . w . i

29 38 
29 40 
29 60 59

6
2 7 . 1 2

9

Fair
Cloudy
Rain

k .  0 
E . b y N . i

29 27 
29 25 
29 30 0 84

6
(2. 12

9

'air

Cloudy

S. 0 
S .b .w .  2|

29 76 
29 77  
29 70

0 07 6
28. 12 

9

Fair
Cold

D a y

N . E .  I 
N . b y E  3

29 38 

29 56

6
Í 3 . I 2

9

<ain

'air

S. 2 

3
29 49 
29 38 
29 63 * 54

6
29. 12

9

Hoar-Fio.

Fair

N . b y w . i
N . b y w . i

29 65 
29 70  
29 78

6
14 .  12

9
lain

S. 0 
S. 2 
S. 4

29 67 
29 50 
29 32 3

6
30. 12

9

Ice
Fair
Cloudy

N .b y w .o 29 80 
29 82
29 83 0  22

6
15. 1 2

9

Fair

Rain

S. W .  I 

3

29 46 
29 30 
29 30

T o t a l 10 47

Í.
16. 12

1 9

Fair
Cool
C lo u d y

S. W .  4  
W .b .S . .6  

' 1

29 28 
29 32 

29 34

1
>

RED
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Ü C T O li K K, 1097.

D. b. U'eather.  j l í ’iná$. Barom. Rain. \ E). i3arom.

7
1. 1 :

9

Cloudy
M ifty
W a r m

N .  W . c  
S. 1
S. c

29 79 

29 7«

7
7 . 1 2

9
^amc I

s . b . w .  0
' i . b K .  I

30 27 
50 30 

30 34
0»
/

2. 12
Rain
Cloudy
W'arm

S. 0 
S .b .E .  0

¿9 7 7

29 75
29 70

0 10
18. 12

g

Jloudy
Fair
Colder

>i.byE .o  

5̂ .byS. 0

>0 32
30 33
jO  27

/
3- *2

9

Cloudy

Rain

b .b .E .  0
S.  \

29 51 
29 40 
29 31 0 7 2

/
1 9 . 1 2

9

Hoar-Fro.
M ill
Fair

■>. W .  0 
N . b y E . o

30 22
30 28 
30 K

7
4. 12

c

Fair
C o ld
Rain

S .w .bw .i  
S . W .  2

29 50 
29
29 28

7
2 0 . 1 2

9

Fog-Fr.
Jo o l

N .  W .
S.  W .

•

30 z. 
30 26
30 23

m
/

5. 12

9
Rain

S. 4 
S .b.w.  2

29 0( 
23 9  ̂

29 *3

t 1.2

0 5 ?

7
2 1 .  12

Q/

Cloudy

Fair

W .S .w .1 1 3 0  15 

W .b .S .  1 30
30 20

7
6 .  12

9

Rain
Stormy
Fairer

S. 1 
E. &  W .
S. &  6

29 l (
29 97 
29 2 • 1 36

7
22. 12

9
F o g

W . b . S .  0 
S . W .  0

30 2,  
30 25

30 2̂

7 .  /2 
0 «

Rain

Fair

S .b .E .
N .
W .

29
1 )  I

¿9 ^  ̂ 5 '

/
23* 12

9

Cloudy
Fair
Cloudy

b . 6 .  W . 30 2¿

30 m

3. . ' i

9

Rain
L lo ü d y
Stormy

S. 2 
S. W .  4 

%

29 6 
29 64 
20 44

0 i c
«1/

2^. 12

9

Cloudy
and

W'arm

S. W .  0 30 cfc

29 94

7
9.  12

9

Stormy S. W .  3
C lo u d y  W . f . w .  4 
Fairer Fain 2

-9  39
«9 S 
¿ 9  6^

m
/

25. 1 2

9
Same

S. W .  2 
W . S . w . 2

29 8c 
29 78

29 74

4
t o .  12

9

Fair
and

Plcafant

S w.bvv.c
W . b . S . c

29 88
30 0. 
30 15

7
2 6 . 1 2  

9

C lo u d y
W a r m
Rain

p .  W .  2 
S. W .  C

29 00 
29 52 
29 27

7
I I .  12

9

Froll
and

M ifty

W . b b .  0 

S . W .  c

30 2C
30 z 
30 IÜ

7(Fair 
2 7 .  i2^Rain 

9|Stormy

S, W .  2 
S . w . b w j  

0

29 37 
29 34 
29 h

> 52

0 21

/
12.  12

9

FfoU

Fair

^ . w . b w c 30 17 7¡Froll  
28. 12^Fair 

9 Rain

S. W .  0 30 0«

29 89
m
/

!$■ 12

9
Fair

wr. 30 2C

7 W a r m
29- i2|SmaIl

9 Showers

S. W .  4 

3

29 7« 

29 74
0 02

14 .  12

9

Fair
and

W a r m

W .b .S .  f 
W .n .w .c

30 1
$0 lij 
3d 16

7
30. 12

9

Cloudy

Fair

W  b y ¿>.5 
W .  £

29 4»

29 S-t 
29  75

*>
/

15 .  12

9

Cloudy
W a i m
M in in g

W .b .S .  c 
N .  W . c

30 12 
30 12 
)0 to

7
3 1 .  12

9

Fair
and

C ool

N .  0 
N . E .  2

30 04 
30 17 
30 26

0 Oi

16 .  12 

____?

C lo u d y  *
Fair
Cold

W .  r 
N . n . w .  2 
N . b y W .

»0 o t  
) o  oS 
30 2C

0  14
' lotai « 39

«ti’•I
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N O V E M B E R ,  16 9 7 .

D. h^Weathn^. Winds. Barom. Rain.

•

D. I. iVtath*r.\ ^'indi. Rarom. Rain,
i

t .  1:
(

5

)*M*rty

5). J 30 19

30 >5

Í
1 7 .  12 Same

N .b .w .  2 
N  b . w . ;

30 03 
30 03 
30 02

í
2. 13 

í

hair 
. Warm 

Plealánt

S . S . W . c
W . b S i c

30 1 
30 1 1
30 07

>
18. 12 ia m e

N . n .w .  1 
N . d .w . c

29 92 
29 91 
29 76

É
3. 12

Fair 
L older
Fog

W .  0 
W . b . S . c

30 04 
30 02

?9  99

V<
1 9 . 1 2

(

DOOW
ilcet
Rain

S.b.w.  ¿ 29 26 

¿8 8 ) 1  20
»

4.  12

9

(«ioüdy
L.OÍJ

D a y

S.vv.b Í.O 29 94 
29 8 s 
29 81

20. 12
c✓

Cloudy
''leec
Coid

N . b . w .  2 
N  b.w. 3

82 
82 

30 Q%0 01

5. 12

0

Kain
Fair

W .  ¿ 
W .b .S .  2

^9 73 
^9 75 
29 81

50
¿ 1 .  12

9

«luudy

)now

N .  W .  2 

W . b n . i

28 93j

1 0 
28 QOO 18

8
6. 12

Q7

Ram
Fair
Cold

W b n .  1 »9 «7

30 Cii

8
22. 12 

f

■roil
Fair
Sleec

N .  c  
N .  1 28 95 ,

28 98;
28 CQ 0  09

8
7. 12

9

Cold
Cloudy

Day

E. c  
e . s . E .  c

^9 93 
29 91
29 92

3
23. 12

9

■'roil
•'air

N.  W .  2 29 1 I
,0 . 3

8
8. 12 

Qy

Froft

Fair

b .byS.  c  
E .S .E .  c

29 9^ 
29 99

8
24. 12

9

¿now
’’air

29 36
8

9.  12
Q/

Hard
Froft
Fair

E,  c
50 iO
JO IC
30 10

2 ) .  12
t;

Hard
Froft

iripping

c
3, I

29 36 
29 37 
iQ 3 ?

.S
10. 12

9

Cloudy
Froft
Fair

N . E .  c 30 oS 

30 04

ii
: 6 . 12

9

Rain
'aircr
lain

S e.b.S.2 
S. £ .  2

29 2 1 0  01 
29 o8j 
20 00 0  33

8
1 1 . 1 2

9

Rato

Fairer

W .b .S  1 
N .  2

*9 73 

29 72 0  78
27. 12

9

'air
rhaw
lain

S . b . W . c  
S. 1

: 9  11
29 18 
29 00

0 20

8
12. 12

9

Ram
Fair
Froft

N J ) .w .  2 
N .  1

29 70 
6S 
b ;

0  02

0 15

Ü
28. 12

9

Cioudy
Varmer
lain

S. 0

20 10

0  41

8
13. 12

9

Rain
Cloudy

Froft

N .  1 29 63 
29 62 
29 56

0  09
8

29. 12
<

TOft
'air

S .S .w .  c 29 15 
29 1 9  
39 19

0  18

9
14« 12

(í

Snow 
Sleet all 

D a y

N . t .  2 
N .  1

29 40 
29 38 
29 48

0  Sz 

0 50

B
30. 12

9

Smalt F r .
and

'air

w .  1
W.b.n.  1

29 40 

29 S+ 
*9 77 0  0 }

8
»5- *2 

9

Froft W . b . S . o 29 64

8
16. 1 2

9

i a r d
Froft

Fair
N . b . w .  2

04

t o u l S  63

n E O
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D E C E M B E R ,  1 6 9 ?

X  h.
%

t .  12 

9
s

2. 12 
9

12

8

1' 12
Q

Í- 12

T. 12

W tathtr .
4 aid 
Froft ác 
Fair

Same

5ame

Cloudy
Sdow
h s l f i n c h

Clüüdy
Fair

8 Snow 
Fair
Sn. I inch

8
d. 12 

9
8

.2

-L  ^
8

10. 12 
9

. 8 
n .  12

9

U .  1

d
13. 12 

9

14- 12
4-

12

9

16. T 2

I^now
Inches

6 N

f a i r

Snoiv
Sleet
T h a w

Froft
T h a w
^ow
l U in
W a r m
T h a w

T h a w

Rain

TaiT 
W a r m  
Pleafant

8 Cloudy 
W a r m

9 D ay 
8 Mifty  

W a r m  
D a y

SjFroft

Fair

Windt.
A ’ .b . n . o  
A^.b.n. 2

Barom.
29 86 
29 87 
29 89

N .
N .

1
o

N .  0 
N . N . E . 0

N.W. j 
W . n . w  I

N . b . b .  2 
N . N . E . I

N.W.b.D.l

Rain.

29 9 c  
29 94 
29 99
30 05 
50 08 
; o  06

29,-9
29 89 
29 96

30 00 
30 06 
JO 09

29 9^
-9  99 
29 00

N .  W .  c  
S. c

S .b y E .  I

E . N . E . O
E .  o  

2

E . S . t .  2 
S . b . W .  I

S .b y E .  2 
S .  2

S. W .  ,3 
W . S . w . 3  
S. W .  I

S.W. I 
W . S . w . i  
W . S . w . o

E.
N . b y E . o

E .b .N .  I

29 93

-9  7 
29 68

29 8 
¿9 £7
29 85

29 64
*9 55 
29 42

^9 55 
‘ 9  57 
29 4 t

29 09 
29 t o  
29

29 1
39 Oi 
29 I

29 3;
29 50 
29 6

2 9  6b

29 57
29 6q

29 6 
29 6 
29 65

29 58 

^9 59

3 62

2 7 6

0 90

0 42

D. /̂ .1 ^f’iathsr. If'indi. Barom. Raiñ,

8
17. 12

9

'rod
'loudy
'aircr

0
•

*9 i 57
29 56 
2 } 62

8
18. 12

9
M i a E. 0 

»

29 ^4

29 72
8

19. 12
9

wloudy
W a rm
D a y

t í .  I

29 70
¿9 6^
29 63

8
20. 12

9
Cloudy
Colder

ti. 2 29 50 

29 44

i
2 1 .1 2

9

Rain
Cloudy
s.o!d

E. . 1
29 +s 
¿9 51 
29 62

0 23

D 17
h

22. 12

9

Ram
Cloudy
Fair

E. I 
•

29 75 

29 90

0  02

8
¿3. 12 

<
C lo u d y

•'.byE. 1 
S. 1

29 85 
29 7 6  
20 64

h
2 4 . 1 2

9
Rain
Stormy

á.by\V.2  
S. 2

«V

29 52 
29 4 b

29 3^

0 40 

0 96

K
25. 1 2

Q
/

Fair
and

W a rm

W .  3 
¿ . W .  2 

•

I

29 25 
29 40 
29 61 0 0^

8
¿ 6 . 12

9

Cloudy
Fair
W a r m

W . S . w . 2  
W .b .S .  2

29 62
29 70 

-9 8 ;

8
27.  12

9

Cloudy

M in in g

W . S . w . 2 29 9 c  

29 82

8
28. 12 

9

Cloudy
Rain
Fair

i . b y  W . c  
W . b . S .  3

29 66 
29 56 
29 75 0  oS

8
2 9 . 1 1

9

i*air
Cloudy
Rain

W .  2 
W  b.n-2 

0

29 90

¿9  97
29 97

8
30. 12

9

Fair
C lo u d y
Fair

N .E . 1 
N .  E. I

30 JO
} o  15 
30 20

0 05

8
3 1 .  12

9

Froft
Cloudy
Fair

£ .  0 
E .b y S .  c

30 18 
30 15 
30 08

0 01

I ' o u l 9 3 '

ED
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In this Table, the C^iantity o f  Rain, which fell through a T an n d  o f  twelve
Inchcs Diameter, « iec down in Pounds and Ctrntefimals; and I meafured it 
with a Cylindrical Glals, after M r. Town!ef% Method,

W here only one ibrt o f  Weather is noted upon one D ay, that was the W ea
ther o f  all the Day ; efpecially if the Barometer be noted three times. T he 
fame oblcrve alib in the Column o f  Winds.

In the Column of Winds, o  fignifius a C alm ; 1 , 2 , 3 ,  denotes the 
Strength of the W ind : wherefore 5 , or 6, is a little Storm ; 7, or 8, a great 
Storm.

I have noted in the Column of W eather, the Depth o f  the Snow upon the 
Ground.

I 'h e  whole Quantity o f  Rain that fell through my Tunnel laft Year, was 
77,60/. which js kfs than fell from the B.*gÍnning of March (at which time 1 

began my Kain Obfervations) till tiie End of December, 1696. In which ten 
Months there fell here, at Upmlnficr  ̂ almoft 115/. and at To'tanley in Lanca- 

Jhrre (according to Mr. lownley*^ Obfervations) above 172 /. and in the whole 
Year at ’H<rj:niiy 203,76 L

X X I V .  T h e  Qiiantity o f  Rain which fell through my Tunnel this Year,
169S, was 122,32 Pounds. I find loggyW eatherm ak.es the Mercury rife, , 
as well as the North W’ ind ; as may Ix; obferved in the following Table, in^Mr.wui. 
the Month of Decemhei'̂  at which T im e the Mercury was very high, although 
the W ind was in the Southerly Points. I fubmit it, whether the Caufe be 
not the Increafe o f  the W eight o f  the Atmofphere, by an Addition o f  thoíé 
Vapours of which the F og  confifts, which are manifefUy as heavy as the A ir, 
bccaufe they fwim in it without afcending. Thefe filling up many o f  the V a
cuities of the Air, without extruding much the Parts o f Air (as I judge Clouds 
do) do add confiderably to the W eight o f the Atmofphere, and fo caufe the 
Mercury to afcend.

T h e  greatell Range I have ever obferved the Mercury to have, is no more 
than 2,12 Inches; it being here never higher than 30,40 nor lower than 
28,28 Inche?. T h e  lowelt it ever was, within my Obfervations, was Jan,
24, about tw o o f  the Clock in the Afternoon j about which Hour M r. 
ley oblerved his Barometer to fall to 27,80 Inches, which, he lays, was re
markably low'.

Vol. II. L  J A N U A R Y ,

n t D L
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D. k. iVtather. h ' ind t.  i^arom. 1

8
I .  12

9

Froil
Fair
Hard Fr.

i .  E. 0 
5 b y E . I  

c

19 95 
29 9 ?  
39 82

8
1. 12

9

ClouJy
Kroll
^^ow

S.byE.  1 
S .b y E .  2 

0

29 Ü3 
29 4  ̂
: 9  20

8
12

9

Snow 
I Inch. 
Rain

W . b y S . o •9 >5

28 C4
28 He 
z8
29 iS

tí

+• *2
9

Rain. Sieei 
S n .4  Incli. 
L l o j d v  #

t .  0 
E. 0

8
12

9

Froik
Fair
C lo u d v

W .  c  
W . S  w . i

29 44

29 53 
29 64

8 
12

9

Ritm
Fair
C lo u d v

E. 1 
R b v N . i0

29 49 

29 5 
29 7?

8
7.  12

9

Froil
Fair
Showers

N .b .V V .i  
N .  j

29 9 Í-.

30 14
8

S. 12 

9

Froll
Showers of 
Snow

N . b y E . i
N . N . E . :

30
50 ife 
30 1Í

8
9.  12

9

Cloudy
Cold
D a v

N . E .  2 
N .e .bn .2

30 07 
50 0^ 

o c

8
1 0 . 1 2

9

Fioil
C lon d y

D a y

N . E .  I 29 90 
29 89

8
1 1 . 1 2

9

Same 
but Icfs 
C o ld

N . E .  c
29 7^

29 73
8

12.  12

9

Cloudy
Fairer
Fair

N .  E.  c  
S .b .W .  1

29 6 i

¿9  53 
29 3 '

8
13.  12

9

Froll
Fair
Snow

S. c 

W .  c

29 21 
29 IF 
29 i(

8
14 .  12

9

Sn. ^Inch.
C lo u d y
Fair

N . n . w .  1 
N . n . w .  I 
N .  I

-’9  ¿3 
29 29
29 4C

1 5 . 1 2  

9

Hard
Froft

Fair

N . b W . !  
N .  1 
N .  c

29 52 
29 65

'9 79
8

16 .  12

• 9
Same

N . b . W . c  

N .  0

^9 77 

29 74

J A N U A R Y .  1698-
b, IVtathtr,

99

20

2C

/).

S Sn. with
17. 12 ;he former 

 ̂ Inches

8
i 3 . 12

9

Litilc 
■•now very 
Jo!d

8
1 9 . 1 2

9

Sn. 3 in c .  
mote,  Clo.
.nil D a y

N. W . o 
E.i.n e.3 
N.bvR I

Hcrom.

29
29
9

S
60
65

Ñ .  i j 2 9  08
N .  2 1 7  t o
N . b y K . 2 j 2 9  71

Iv

 ̂ c lo u d y
20. I z very coid

9jPay
sjiiartl-t 'jO

21. i2iand Cloud. 
9-as before

.byN.3;29
&.b>N.-jl=9

K.tjyN 2 29 9 
E.byN .2¡29 9>

T2Q

 ̂Inch 
Cloudy 
Irnow.Day

 ̂ Sn. 3lnch. 
24. 12'Slett 

qi'I’haw
8 

12
'I'haw
Showeisoi*^- 

9 Rain
8 Ram 

26. 1 2 Thawwith 
9¡Sho\vers j
Ú Fairer 

12
Rain

8
23. 12 

9
8

29. 1 2
9
8

30. 12

Frolt and
i'air
Rain
Same 
with filuil. 
Snow

i>.by W.c 
S.b.E.

W'b^.o 
S.S W. I 
S.e.b r 1

Froil
Fair,  plea-

9 lant Day

3*
S

12
9

Fair
W e t  A f .  
lernoon

N. W.o 
S. W.

5» 
Total.

2.'

3c

10 9.
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F E B R U A R Y .  1698. “

D. h. i f ' fa th tr . m n d i . Barom. Rain. />. h.^ il'ea ther. Winds. Jiarom. Rain.
1

t.  12

9

M iíl in g

Warm

S. W .  2 29 4 s /
1 7 .  12

9

Cloudy 
Sleet, lefs
Cold

E b y N . 2
E . b y N . i

29 42 
29 38
29 43

t

Z. 12
9

b'air

M ining A 29 1 1

7
1 8 . 1 2

9

Fairer C l .
T h a w
Rain

E .  0
E . b y N .  I

29 46
29 50 
29 52

0

0 16

7
11
9

wioudy
Fair

\V.bvS.3
W .b . w . 4

i

z i  97  
29 c c  
29 26

0 34 7
1 9 . 1 2 .

Cloudy
Rnin
Cloudy

E .b y N .2
29 51

29 55
29 08

0 15 

0 28
«•
/

y  »2
9

Fair and 
;’ lcafnnt

vv. c  
W .  1

29 36
29 42
?9 63

?i
2 0 . 1 2

9

Fairer
Colder
Frcc/mg

l'\ b y N .2  
E .b y N .3

29 68 
29 71

29 75
7

V  *2 
9

r h c  fcmc
N .  1
Ñ .  E.  1

29 tfD

30

7
2 1 . 1 2

9

Froll 
F j ir  and 
Flcafanc

K b y N . i
E .b y N .2

0

29 81 
29 84 
2^ 84

6.  . j

9

Kioit 
21 nd 

Ü o u d y

K .b .N .  1
K. I

30 08 
30 08

7
2 2 . 1 2

9

Same
N. E .  0 
l i . b y N . i

29 85
29 88 
29 90

/
7.  12

c.

Frolt
Fair
W arm

ii b . N ,  c
\V. 1

30 01 
30 01
29 96

7
23. 12

9

FroU and 
Fair
C l .  warm

E . b y N . o  
E. I

29 94

29 97
30 00

3 . 12 
9

Fioil 
Fair and 
Cooler

K .b .N .  0 
E.  0

29 SS 
29 89 
29 8.;

7
24. 12

9

Cloudy 
Froll  Cold 
Fair

E.  0 
E.  I

29 96

^9 97 
29 97

7
9. 12

9
Same

E . b y N . c
E . N . E . i

c

29 83
29 84
i 9  91

7
25. 12

9

M il l  Frort 
Fair  and 
W a r m e r

E . b y N . o  
E. 0

39 95 
29 95 
29 93

/
10. 1 2

q

Cloudy
Cold
Fair

N .  t .  1 
N .  E.  2

29 9 ;
30 02 
30 07

26. 12

9

Froil 

C lou dy

K. 0 
E. I

29 88 
29 88 
29 88

7
1 1 . 1 2

<.

Frolt
and

Fair

N .  E- 1 
E  b y N . 2  
N . F . .  I

30 c8  
08 

30 11

m/
27. 12

9

Fr.  &  Fair 
W arm er
Cloudy

E. 0 
E. 1
S. w .

29 79 
39 78 
29 70

m/
12. 12

9

f a i r  C l .
w i : h

Froll

E . N  E .  1 
iN. E .  2 
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W .b .b .  c 
N . W .  2

29 60 
29 62
29 67

(
1 9 . 1 2 

<;

•airer
vVarm
Cloudy

S . S . W . o  
W .f .w .  2
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N . N . E .
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S .S .W . 3

29 71

¿9 75 
29 80

1

0  35

b
« 5 . 12

y

Fair
and
W a rm

S .c .b .c .c
N .  E .  :

‘9 95 
29 96 
29 9

6
3 1 .  12

9

Cool 
Fair w i A  
Rain

N . W . o
ft.w.b.n2

29 83

29 85
29 84

0 C2

6
16. i 2

9
Same

fc. c 
E . N . E .  2

' 30 0^ 
30 04 
30 09

T ota l 7  02



I'

i'*

i'

i(

i;

{ S 2  )

S E P T E M B E R .  1698.

0 .  h. lí'^eatbtr. If'ittJs. Barom. 0 .  h. ff-ea/hsr. t i i n J s . Barom.
6

1. 12

9

C lo u d y
C ool
Day

N . n w . f  
\V.  1

29 Sc 
29 73 
29 04

6
17. 12

9

Rain

Fairer

E . b y N . o  
E .b y  S .  0

29 39 
29 36 
29 34 I 46

6
i .  12 

9
Showers

5i. VV. 1 
S . W .  3

¿ 9  52

-9  54 
2q 0  14

b
18. 12 

9

R.ain

Fairer

E.by S. c
3. E .  1

29 3 »
29 34
29 36

* 43
6

5. 12 

9
Rain

a . S . W .  1 
S. W .  5

1 9  4S

^9 45
29 41

2 5?

6
19. 12

9
Showers

E . N . E .  I 
i . W .  3

29 25

29 25 
29 3 ' 0 65

6
4.  12

9

Fair

Rain

S. W .  0 
S . b y W . 2

29 40 
29 37 
29 16 0 20

6
20. 12

9

Kain
C lo u d y
Rain

S. W .  1 
I '.w.bw. 2 29 38

29 42

0  15

6

J* >2
9

f a i r
Rain
Fair

W .S .W .2

S .V V .  3

29 !3 

29 48

1 IQ

0 03
2 1 .  12

9

F o g g y
Showers
Fair

S . W .  0 
VV.S.w. 1

29 V '
29 48 
29 52

^ 55 

0 01
c

6. 12

9

Rain

C lo u d v
4

i . w .b w .2  
S . W .  4

29 50 
29 46 

2 'J 47 0 0 9

6
22. 12

9

Hoar-FV.
Fair
Rúin

i . w . b v v o
S. 2

29 47 
29 41 

29 37 0  20
6

12

9

S . b y W . 4 29 41 6
23. 12

9

Fair
W a r m
Cooler

S. W .  1
W .S .w .3

29 42 
29 4 ;

29 4-1
6

3 . 12 

9

Rain

Fair 29 76
0  77

6
24. 12

9

Fair
Cooler
Cloudy

S . ^ . W . o  
S.e b .c .  1

29 44 
i 9  43 
29 31

6
}. 12 

9
C lo u d y

S. 0 
S . b y W . 2
S . b y W . c

29 81 
29 So 
29 80

6
25. 12

9

Rain S.b.E.  z 29 20 0 +2

6
10. 12 

9

F o g
Fair
C lo u d y

b. W .  c 
S b y W . i  
W . b y S . o

29 b’6 
29 89 
2Q 89

6
26. 12

<}
Fair

‘ 9 45 0 01
6

1 1 . 1 2

9
Rain

b y K .  1 
S. b y E .  2
E. b yS .  c

29 81 
*9 70
»9 61
»9 31 Í 34

6
27.  12

9

I'air and 
Pleafant
R i in

S.S.E.  1 

S* 3
29 42
29 42 
29 41 0  1 1

6
{ 2 .  12

9

Fair
W a r m
D a y

N .  I
E.  2

29 8c 
29 92 
29 87

0  01 6
28. 12 

9

Fair
Showers
Fair

S. 0 
á. 3

29 40 
29 3( 
29  26

0 03 

0 01

13. 12

9
C lo u d y

E. byS.  c  
E.  b y S .  1

29 7 c  
29 61 

2Q >5

6
2 9 . 1 2

9

Rain
Rain

E . b y S .  1 
S . b y E .  3

29 05 
29 o( 
29  o t

0 04

0  7(y6
14. 12

<>

Fairer
E. 0 
N . E ,  2

¿9  57 
29 62 
29 6;,

6
30. 12

Q

Ram
W a r m

S . b y E .  2 
S . 8 . W . 4

29 04 
29 0 ;  
29 36

t

5 406
• 5 . 12 

Q

Fair
\ V a : m
C lo u d y

E . N . K .2 29 6 r

-9
•

T o t a l
»

12 07

<>
16. 1 2

R a m
W a r n
F;*ir

N .e .b .e .o
S .b y E .  2

29 41

-9  44 
29 46

Y



( 83 )
O C T O B E R ,  i 6 .}8 .

£). h. rf^tather. Barom. Ha¡n. iVeuthtr. i f  I adi. iSarcn. \Kain.
m
/

1. 12
9

Vliíling
W a r m
Fair

3
3.w.b-f-4

29 37
29 45
29 6ii

7
1 7 . 1 2

9

tee and
Fair
Rain

N . N . w . i 29 62

29 57 0 34!

/
2. 12

0

(.-loudy 
W a r m  & 
Fair

s. 2

3
^9 ^3 
29 71
29 7:

0  20
12

9

Icc
Cloudy
Fair

S. 1 
S .W . 2

29 4 1

29 3 :
29 15

7
3. 12

9

K a m y
W'arm
Dav

»

S. i  
3. S .  E. 2 

2

29 83 
29 83 
¿9 63 2 87

/
19. 12

9

Cold

Rain

E-S.h.  2 
S .byH. 2

zH 08 
28 84
28 S3 I 2'

7
4. 12 

9

Fair
Fair
Rain

f .w .b .w . i

VV .n.w . '

29 50 
29 5c
29

1 i r  

■> 36

t
20. 12

9

Cold
and

Cloudy

S . W .  2 
W . b  S. 2

29 c i ;  
29 12 
29 ZX

0 41

7
)• *2

9

L lo u d y
Fair
Cooler

W . n . w . 2
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W . b . N . 3

^9 35 
29 36

29 37

0 63 7
27. 12

9

Fair
C lo u d y
Rain
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1697 1698 1697 169S

Jan, 10 26 12 94 July ^7 00 20 74
Feb. »4 34 11 76 Auguft 80 50 43 00
March 9 S6 40 32 Septemb. 63 So 43 58
. Ipril 8 24 41 90 0¿¡ober 55 2 0 4 4  52
May 76 *7 9 c ^Novcmb,

*
21 4449  44

Jum n 84 12 90 Decmb.
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Sum 4 11 24,^79 8+

ThtM'tather
1698 end
3699, at 
>lmuy M 
C h i n a ; iy  
M r. Jtmes 
Cunning* 
bam,n.25(. 
P- 323-

As far as I have learned, the M crcury rifes and falls much after the Gmc 
Mcafure in moft Parts o i our líland , and o f  this you may better judge by 
lome Obicrvations I have Iicre tranfcribcd and lent you, oí the very low Sta
tions: December zS t  about three o f  the C lo ck , Mercury 28, 1 7 ;  on the twenty 
ninth about two Hours and an half 28, 1 8 ;  and Jiin. 2, about the Hune 
H ou r, 28, 0 5 ;  and this lime it hardly rofe before I went to Bed ; and on 
the fixiii ÜÜ1 about three Hours 28, 1 9 ;  but this time before nine at night it 
was got to 29, 28. W h at I note is, that though once 1 faw it lower many 
Years ago, yet never fince 1 kept my Obfervations, did the Quick-filver de- 
I'cend fo citen to thole Pitches; or when it was found very low, did it ever 
continue ib for any confiderable T im e, as it hath done this Y e a r ;  during 
which it hath never been very high, and, as I remember, generally niuch 
lower than other Years. This hath proved very unleafonablc here, and fo 
backward, that J thought J hud never known the l ik e ; but examining my 
Obfervations, J find that o f  1673 much what as late, tho* the Confcqucncc 
proved not fo fatal to thefe Parts o f  Europe  ̂ as this.

X X V I .  A t  Emuy in China in the Latitude o f  24®. 20'. N . An. 1698, 0 ^ol\ 
From I to 8, the W eather was fair and clear, the Mercury’s A lt. 2 9 IJ D i
git. From the eighth to the eleventh, clofe and cloudy W eather, the M er
cury falling to 293^ D ig ,

I I .  Clole W eather, fomewhat cloudy. 1 2 .  Clofe W^eatlier, blowing freíh 
at AT. 13, and 14. Cloíc and cloudy W eather, with much Rain, and 
frefh W inds from iV. E . to N , W .

T h e  (which commonly flow three Fathoms) did flow above half a 
Foot higher tfirec Days after the Full-M oon, than ic did on the Full-Moon 
at the ./ilquinox.

15. Fair and clear W eather, with fmall Gales at ISi.E. From the fifteenth 
to the twenty-fourth, fine, moderate, fair W eather, with fmall Gales at TV. £ ’. 
From  thence to the thirty-firft, W^indsand W eather variable.

N(rv. I fo 15. Variable, clofe and cloudy W eather, with ]bme Rain, and 
variable Gales round the Compafs.

15. Fair and clear W '̂eather, with íinall Gales at N , E . in the M orning the 
M crcury's A lt .  29^^, at Noon 29-J-f, and at ten o f  the N igh t, being cold, ri-

fing
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finT to 2 9 Í Í ,  i(>. AtSun-rifing very cold, the Mercury^ Alt- 29^^. X oon 
fai^and plealant W eather, tljc Mercury falling to 2 9 Í Í  ; at N ight coid, ri- 
fing to 2 9 ÍÍ  ; the W ind at N . E . 17 . T h is  Morning cold, the Mercury at 
2 9 Í Í ,  fair and clear Weather all D .iy, and at N igh t blowing fomtwhat freih 
at N . E . the Mercury at 29-ii. 18 . This Morning cold, the Mercury at
2 9 t J ; all Day fair and plcafint W eather, the Mcrcury falling to 29Í J, and 
by Noon to 2 9 ÍÍ  ; the Weather fair, fomewhat clofe and cloudy, the After
noon Sun-fliining and warm, and at N igh t temperate, the Mercury continu- 
intT at 29i^  ; fmall W inds at AT. E . and almoil calm.

^20. A  pleafint Sun-Hiining Morning, the Mercury at 2 9 10 > at Noon o- 
w rca ll  and cloudy, with little W ind at N . E . the Mercury filling to 2 9 Ü  ; 
in the Afternoon fome Drops o f  Rain, with tlofe W eather, and at N igh t the 
Mercury continuing at 291^, with fmall Wefterly W in d s;  fome Rain in the 
Ni*>ht. 21. Clofo and cloudy W eather, with fmall Gales at N . E . the M er
cury a t 2 9 iJ  in the M orning, and continuing fo all Day, with iome Drops o f  
Rain in the Afternoon, the Gale freibning, and a Shower o f  Rain at eight o f  
the M ghr, the Mercury rifing to 2 9 iJ . 22. Gray and cloudy Weather all 
D ay, with frefii Galcs between E . and iV. E , the Mercury at 2 9 Ü ,  and at 
N igh t rifing to 29Í-5 i fair Weather, fomewhat cloudy. 23. A  very cold 
M orning, fair and clear, with frcfh Gales from N . E . to the Mercury at 
30 D ig. fair and dear all Day, with a moderate Gale about N . E . clear and 
very cold all N igh t, thj Mercury continuing at 30 D ig. 24. A  fiir , clear 
and cold M orning, the W ind at K  E . a mocierate Gale, the Mcrcury conti
nuing at 30 Dig. a clear Sun-fhining D ay, cold and dear all N igh t, the M er
cury as before. 25. A  fliarp, cold M orning, fair and dear, with a moderate 
Gale at N , IF . the Mcrcury falling to 29 •, all Day fair and pleafant, very 
warm, and no W ind, the Mcrcury falfing at Noon to 29^|‘, and at N ighc 
being fomewhat hazy and calm withal, to 2 9 -? . 26. Tem perate Weather
all N ight, and this Morning fomewhat clofe and hazy, and no W in d , the 
Mercury at 29 Í? ,  and towards N oon growing clearer and warmer, rifing to 
29^5-i fmall Breezis at N . E . at N ig h t  falling to 2 9 Í Í ,  temjx:ratc Weather, 
27. Fine, pleafant Weather all D a y , with fmall, variable Breezes from the 
N . to IK  and about to S. the Mercury in the Morning at 29-^^, and at N ooa 
falling to 2 9 Í5 , and at N ight rifing to 2 9 Í Í ,  fair W eather and calm. 28. 
Fine, moderate W eather, with a G ale at iV, E , the Mercury at 29Í in the 
Afternoon the Gale frcihnctl, the Weather fomewhat cloudy, and at N igh t 
the Mercury was at 29 ; ; blowing frefli. 29. Fair and clear W eather, fome
what cold tliis M orning, with a trcfli Gale at N . E , the Mercury at 2 9 iJ ,  
fine, pleafant Weather all D ay , with fmall Gales at N . E , at N oon the M er
cury falling to 2 9 i l l  and at N igh t being clear and fomewhat cold, rifing to 
2 9 3 0 .  Fair and pleafint W eather, with imall Gales at N . E . the M cr
cury at 2 9 ; Í ; at Noon a frcih Gale, the Mcrcury falling to 29 !^ ;  at N igh t 
temperate W eather, and little W in d , the Mcrcury rifing to 2 9 Í Í .

Dcc. I .  Fine, temperate W eather, with fmall Gales at N . E . the Mcrcury 
at 29 2 J in the M ornins;; fair W eather ail D ay , and fmall Breezes at N . E , 
the Mercury at Noon falling to 29^?, and in the Evening to 2 9 -ii,  and at 
N igh t rifing to 2 9 7 Í ,  being fine, dear W eather. 2, Fair and temperate

W eather^
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W eather, fomcwhat cloudy, and overead, with fmall Gales at N . E . the 
Mcrcury at 2 9 Í Í ,  and at N igh t rifing to 297^. 3. A  clear and cold M orning, 
with a fine íharp Gale at N . b. E . the Mcrcury at 29-^  ̂ ; a cold A ir  all D ay, 
the Mercury at Noon falling to 2 9 ;!;,  and at N igh t the Gale frcfhning made 
it colder, the Mcrcury rifing t0 2 9 ÍJ . 4. A  fliarp M orning, with a frelh Gale 
at iV. b. E , the Mercury at 2 9 Í I  ; fair and clear all D ay, with a fmall Nor
therly Gale, xhe Mcrcury by Noon falling to 29 ^ 1; a fcrene, temperate 
N ig h t,  and almoit calm, the Mercury as before. 5. A  fine,*ck*ar M orning, 
with a moderate Gale at S. W . fomcwhat cold, the Mercury at 29 ij- ; at 
Noon a fmall Breeze at b. S. pleafant W eather, the Mercury at 29Í¿ ; 
at N igh t a fmnll Gale at S,b, E . fair and temperate W eather, fomcwhat hazy, 
the Mercury at 2 9 Ü .

6. This Morning ibmewhat clofe and cloudy, with a few Drops o f  Rain, 
the Weather tempv-rate, with fmall Southerly Breezes, the Mercury at 297J, 
the Affcrnoon calm, and fomcwhat hazy, the Mercury falling to 29I®; at 
N igh t ovcrcall and cloudy, with fome Rain, blowing freíh at N , the M er
cury rifing to 2 9 Í* . 7. A  gray M orning, clearing up with a frcih Gale at
N . E , the Mercury at 29Í J *, in the Afternoon the Horizon a littlvj hazy, the 
M ercury falling to 2 9 Í¿  i at N igh t dearer, with a freíher Gale, the Mercu
ry rifing to 2 9 Í*  i very cold N ight. 8. A  iharp, clear M orning, with a 
fine Gale at N . E , the Mercury at 3 0 ; at Noon falling to 29-íí, a fine Sun- 
ihining Day ; at N igh t told and clear, a frnall Gale at N , £ .  t!ie Mercury 
rifing to 30. 9. T h ii  Morning as the lail, all Day and N igh t the iame, and
the Mcrcury allb.

ID. A  cold M orning, fomcwhat fo g g y , with a fine Gale at N , E . the M er
cury at 3 0 ;  all D ay fair, clear, and fun-ihining; at N igh t cold, the Mercu
ry at 2 9 ÍI .  11 .  A  cold Morning, with a moderate Gale at N . IV, the M cr
cury at 2 9 i f ; all D ay tair and clear, the Mercury falling to 29^^; at N igh t 
a  ircHi Gale at K , the Mercury at 2 9 i f .  12. A  gray, cold M orning, 
fomcwhat cloudy, with a hazy Horizon, a freih Gale a t 'iV . £ .  the M crcury 
at ; towards Noon falling to 2 9 Í Í ,  with little W ind and fair W eather; 
at N igh t calm, and Ibmewhat cold, the Mercury rifing to 2 9 ÍÍ .  13, A  fine
])Icafant M orning, with a fmall Breeze at N . IV, the Mercury at 2 9 ^ * ; at 
Noon a fmall Gale at N . E . and in the Afternoon calm, the Mercury lallin<  ̂
to 29;-*; all D ay fcrene, at N igh t calm, with a clear Sky, fomcwhat cold”  
the Mercury rifmg to 29^!. 14. A  fine temperate Morning, with Ibmc
fmall Rain like D ew , and a moderate G ale at S. IV, the Mercury 2 9 i J ;  
the Aiternoon a little overcail, and the Horizon Ibmewhat hazy, a Ihiali 
G ale at S. E . the Mercury falling to 29;-^; at N igh t temperate and calm, 
the Mercury rifing to 29Í 15, A  fine, temperate, calm M orning, the Mer
cury at 291-i ; at Noon fair, pleafint, calm Weather, the Mercury fallen 
to 29Í-J ; all the Afternoon, and at N igh t, a frefli Gale at N . E . fair W e a 
ther, the Mercury rifing to 2 9 ÍÍ .  16. A  gray, cloudy M orning, fomcwhat
hazy, wirh a frefli Gale at iV. E . the Mcrcury at 29^; ; at Noon fair 
and clear, the Gale moderate, and the Mercury falling almoil to K jh t'y  
rhe Afternoon fomcwhat cloudy, with a fine G ale at N . E , at Ni^^ht a 
little W ind, fercnc and iliarp, die M ercury rifing to 29^^. 17. A ° g r a y

M orning,

( 88 )



M orning fomewhat cold, with a fine Gale at E . the Mercury at 29-^5 
and at Noon falling to i at N igh t little W in d , the Mercury rifing 10 
29^^ 18. A  fair temperate, calm M orning, fomewhat foggy, the M er
cury at i sll Day fair W eather, Ibmewhat cloudy, with fmall Winos 
at K  E . the°Mcfcury tailing to 29-71; at N igh t blowing frelli, the Mercury 
rifing to 2 9 Í Í .  19. A  grey, cloudy M orning, with a freíh Gale at ;V. E ,

( 89 )

293-
Gale at N . E . the Mercury falling below 29-1:; •, and by Noon to 29 -̂  ̂ ; 
continual thick, rainy Weather all Day and N igh t, the Mercury at 29;^,
and the Gale as before.

21. A  grey, cloudy M orning, but fair, and beginning to clear up, and 
calm withal, ihe Mercury at 2 9 Í Í ; at Noon lair Weather, and fomewhat 
clear, with a fmall Gale at the Mercury falling to 29^^ *, at N ight
calm and fomewhat cloudy, the Mercury at 2 9 Í? . 22. A  grey, cloudy
Morning, continuing fo all D ay, with a fmall Gale at N . E . the Mercury 
at 2 9 :? ,  at N igh t rifing to 29^1. 23. A  grey, cloudy Morning, conti
nuing fo all Day, with fmall Gales at N , E , the Mercury at 29*;* ; at Nighc 
more fercnc, the Mercury rifing fo 297J. 24. A  grey M orning, and calai 
Weather, the Mercury at 29ÍJ ; clofe and cloudy Weather ail D ay, and 
no W ind, the Mercury falling to 2 9 Í Í ;  at Ni^^ht rifmg almort to 29^^.
25. A  grey, cloudy M orning (fjme Rain before Day-light) with fmall 
Southerly Breezes, the Mercury at 2 9 Í? . Towarck Noon Sun-fluning and 
plealant, little W ind variable, the Mercury falling to 2 9 ÍÍ  i the After
noon, and at Nighr, overcaft and cloudy, the W ind at 5 . b. £ .  and the M er
cury rifing to 2 9 Ü . 27. A  fine plealant M orning, with a hazy Horizon»
and altogether calm, the Mercury at 2 9 Ü ,  and by Noon at 29-^ ; all D ay 
pleafmt Weather, and at N igh t fmall Gales North Enft  ̂ the Mercury ri
fing to 29^5. 28. A  fine, pleafant Morning, with a fmall Breeze at E . N .E ,  
the Horizon fomewhat hazy, and the Mercury at 29^5, at Noon falling 
to 29^ -̂ *, all D ay fair and pleafant Weather, with the aforefaid Breeze*, at 
N ight calm, the Mercury falling almoil to 2 9 r.*  29. A  grey Morning,
with a clofe Horizon, and a fmall Breeze about £ .  N . E . the Mercury at 
2 9 i calm all the Forenoon, in the Afternoon pleafant Weather, with a 
fmall Gale at S. E . the Mercury at 29 A  ; at N ight calm, the Mercury at 
29/0- 30. A  grey, cloudy M orning, and clofc Weather, with a freili
Gale at S. £ . the Mercury at 2 p i^ ; all Day cloudy and dark, the Gale freihea- 
ing and veering to E . N . E . the Mercury rifing to 29ÍJ. 3 1 . G rey, cloudy
Weather all D ay , with a freíh Gale at N . E . in the Evening fome Rain, 
blowing freíh all N ight.

Jan. 1, 1699. Variable W^eather, with fmall Gales at 2. Rainy, thick 
W eather all Day and N ighr, with little W ind atiV . E , 3. Continual thick, 
rainy Weather all D ay and N igh t, the W ind at N .E .  4. Fair W eather, fome
what clofe, and calm all Day and N ight. 5. Clofc W eather, with Ibme Rain, 
and calm this Forenoon j and in tlw: Afternoon a fmall Breeze at fF , N .

Vol. II. N  J A N U A R Y ,
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N . N . V V . o 29 00

2 9  9 '

92

85

0 40

7
9 >2 

9

M ill in g

Fair

W . S . W .  5 W . b y N . -9  79 

50 07

IOC

87 > 2t

7
25. 12

9

bail'
C loudy
Rain

N . w b . w . i  
S . w . b w .  1 N .  W .
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6
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30 c8

85
103

9 *

6
2 6 . 1 2

9

H o a r  Fro.
Fair
Rain

W .  0 
á . b . W . 2
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6
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Rain
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9
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N .
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Ü. 6. w .  3 W . S . W . 29 74 

29 6 c

109

1 1 0

■

6
9. 12

9

Cloudy

Rain

0
S. I
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29 7 c  
29 83

103

'*3
99

0 35 6
28. 12 

9

Fair
Drops o f
Rr.in

W . b . N .  1 
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6. 12 

9

Fair
and

ü r y W . b y  .2 29 7 2 1 ^0

6
22. 12

Q

6
7.  1 = 

0

W . b y  S. 3 
W .  2

W . b y N . 29 78 
29 82

121
142

6
23. 12

9

Fair
H ot
D a y

s .  E .  I 29 93 
29 93

165

M«

6
8. 12 

<)

ó
24. 12

g✓

Fair
Sultry
Rain

S. E .  1 
N . b y W .  1 
E. 1

W ,
29 94 
29 94
1 9  9 ^

140
i6>
14.0 0 20

6
9. 12 

<?

Gieac
Drought

6
25.  12

0✓

Fair
Hot

D a y

E. 0 
W b y S .  1 
a .w .b .w .2

W . b y N . 29 89 
29 87 
29 82

, «40
1 6 6
144

6
10. 12

9

Cloudy

Fair
W . b y N . 2  
W .  0

N .  W .  
W . b y N . 29 67 

29 73
146
125

^ 53
6

26. 12 

9
Fair

W .  2 

N .  W .  2

W . b y N . 29 7 6  

29 84

142

>34
6

1 I.  12
9

Fair
Hot
Cloüdy

W . b y  S. 1 

E. 0

29 79  

29 87

126

128

6
27.  12 

9
Same

N .  W .  2 
S. 2

N .w .b .n .
W .

29 98  
50 01 
29 q 6

130
158

»3;

6
12. 12

9

Hot and 
very 

D r y

E.  1

E.  b y S .  0

W . b y  S. 29 S i  

29 81

133 c
28. 12 

9
Same

W . S . W . 2
W . N . W . 2

w.
w.

29 90 
29 9 1  
29 92

133
161
1 2 ;

6
» 3 . 12

9

Fajr

Rain

K. 1 
£. by S .  1
S. 1

S.P^by S. 
S. by E.

29 7Í. 
29 71
29 70

' 3 '
IS8
138 0  0 4

6
2 9 . 1 2

9
Same

W . N . W . 2  
w.by s. I

29 9 5  
29 9 9  
29 9 9

1 1 8

M 3
‘ 35

6
1 4 . 1 2

9

S. S . W .  3 
S . b y W .  4 S .w .b y  f.

2 9  86 
29 92

126

>S4
6

30. 12 

9
Same

n.w .b .w .  1 
n .w .b .w .  3 
E.  :

N .  W .  

N .

29 99 | 
29 97 
29 97

*35
i 6 z
130

6
15. 12

9

I 'o u l 4 4 0  

\
6

16. 12

y

n £ D
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0 .  h. eathtr. Winds, Chuds. Barom. TJhfr. Rain. 0 .  h. IVfather. If'tnds. Clmds. Sarorr. \Ther,_Rain.
6

t.  12

9

vlHling 
Hoc and 
Fair

N . e . b e  i
E . S . U .  2

30 OC 
30 CO
20 Q7

>34 
150 
I 2Z

()
1 7 .  1 2

9
Same

E  b y N .  0
K . b y N .  2

29 91

29 93 
29 r(j

138
¡C>7
* 3 *

—

1 ■
2. 12

9

Fair
and
Hot

E . S .  K.  I 
N . E .  2

29 9^ 

*9 92 
20 8 '

>2$
150
124

b
18. 12 

9

Cloudy
Cool;
D a y

N . b y E .  3 
N .  2

30 03 
30 06 
; o  ofr

13.
142
1 2 7

tx
3. IZ 

9
Same

E. I
E. 2

• 29 83
29 82 
29 “ ft

13»

*57
129

6
19. u

9
Samo
Rain

N .  2 
N .  I •

30 01

-9  9 « 
29 92

I 2(
138
! 2 ;

0 c6

t)
4.  12 

9

Fair
Cloudy
Fair

E. b. N .  I

N.e .b.n. i

29 74 

29 80

1 -O

'35

6
20. 12

9

Cloudy
and
C ool

N . N . w .  1 
N . w . b  n.2

29 86 
29 S6 
29 86

" 5
*39
1 2 ’

6

5.
0

Fair

Cloudy

N ,  2 
2 N . N . E .

2‘) 85 
29 8 '  
20 90

123
150
125

0
2 1 .  12

9

Cloudy

Fair

N . N . w .  I 
N . N . w .  1 
S .  1

N . N . E .
29 87 
29 87 
29 83

Í2¿-

' J 5
*34

6
6.  2 2

Q✓

Cloudy
N .  b. E.  
N . N . E .2

29 i) C  

29 g o  
29 86

I 20
'43

6
22. 12 

9

hair

C lo u d y

W . b y  S. I 
N .  W .  I
S. E .  0

29 81 
- 9  8r 
29 78

122

'59
6

7.  12 

9
Fair

N .e .b .n .  0 
E. I

E. b. N . 29 84 
29 81
29 78

120

'47
12?

0
23.  12

9

Fair
Some
Drops

S. E.  1 
S. 2

29 78

-9  74 
29 73

13*
172

«30
6

8. 12 
0

[■air
and
Hot

E. b y S .  i
W . n . w .
N . w . b n . o

W . b . N -

29 70 
29 82 
29 9c

1 1 0
165

'43
152

*>3
' 5 *

6
24. 1 2

9

Fair
Rain
Fair

X  w . I 
s .  W .  2 W .

29 ; i  
29 67  
29

128 
i 6 o
129 0 01

6
9.  12

; 9

Same
N . b .  VV. 
n .w .b .w .  1 N .  W .

30 01
30 03 
30 04

6
25. 12

9
Rain

s .  S, K ,  1 

S. I
S.

29 37 
29 21

’ 9 _ *  - 

29 21 
29 2 '  
29 2 :

*29 

1 2Q I 89
6

t o .  12

9
Same

W .

30 01

29 8»

1 1 9

U 7

6
26. 12

9

Fairer
Rain
Fair

S. 1 

s .  2

s. w . 
s. s .  W.

I I S
156
129 0 23

0
1 1 .  12

9

Hoc and 
ü r y  

«

W . b y  S. 2 
W . b . N .  2 N .  W .

29 89 
29 8c 
29 92

140
162

'43

6
27. 12

9
Same

S . b y W .  2 
S. 4

^ .W .b . f .
s .  s .  w .

✓  1

29 11 

29 18

128

*53
128 0 21

6
12.  12 

9

:5ultry
Hoc
Cloudy

fc .b y N .  0
E . N . E .  1

29 97

29 97 
29 97

140
178

*43

6
28. 1 2 

9

Fair

Rain

S. 1 
s .  W . 4 s .  s .  w .

1

7
29 24 
29 27 
29 28

1 2 ;
147
120 0 34

0
1 3 .  12

9
£.

v e r y  
H ot and
D r y
0 .1 A

E, by S. 0 
E. S . £ .  1 S. b. E.

29 9 6  
29 9 7
29 90

*33
«73
142

6
29. 12 

9

Fair
Rain
T hunder

S . b y W .  3 
S .w .b .f .  4 s .  w .

29 30 
29 29 
20 3 ;

129 
148 
124 2 21

0
14 .  J2

9
c.

S u k r y  
Rain Sc 
T h u n d e r

E. 1
E.  by S .  2 E.  b. N .

29 87 
29 S8 
29 91

136
164

>39 0  64

6
3 0 . 1 2  

9
Fairer

6 .w .b  f. 3 
S. W .  4

b. V/.
7 J ?

29 3̂ : 
29  42 
20 46

1
122
149
178

0
1 5 .  1̂ 2

^9

C lo u d y  
'air and 

D r y

N .e .b .n .  2 
N .  E .  3

29 95 
29 90 
29 87

13 6
164
136

6
3 1 . 1 2

9

R a m

Fair

b.  S. £ .  I 
S. 4

s .  by w . :
7 ^

2 9  36

^9 34 
20 %6

12(>

*44
127

1 04

0
16. 12

' 9

Hair 
“l o i  and 

D r y

N .  £ .  2 
2 N .  E .  I

29 87 
29 88 
29 89

140

J 72
*34

• •
T o u l

• t

H j E Ü
J t
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0. h. Weather. H'inJs. \ CUuiis- lííifom. *ÍLtr Pain I) h. H'eatl'*r 'indi. Ctoudi. \Bnrom 7/>rr. kiUH.

6
I. M 

9

Fair
Rriin
Clpudv

:>.by W . 4  
'^.w b.f. 4 
S. W .  X

b . b .  W . 29 32 

29 33 
*9 30

'4
MC •) 0-»

6
17. 1 2

9

F-ir

Cloudy

N . N . W .  1 29 9«

: 0 0'.>

108

1 1 6
✓
6

i.  12 
0

Fair

Clondv

W . b v S .  r 
W .S . 'W .  1 W . b v S .•

29 62
2 ) 70
¿9 6 ;

1 ih  
*4 ' 
>5 '

(
18. 12 

9
Cloudy

N . b y W .  1 
N .  2 N .  N .  E

; o  01

; ® ^3 
3^ 02

X10 
138

" > 1  .

6 Ltoudy 
?. 1 it 

9 Fair

N - N . W . i W . 6 . W . J9 56

29 72

123

i '7

6
19. 12

9
C loudv4

N , 2 
V . b y  E. 2 N . N . E

29 97
29 92 
29 8r

1 lO 
142
1 2 1

6; Cloudy 
j.  12 'Fair  

o ‘ Rain

N . N  VV.c 
E. by Ü. 2

\V. by S 
\V. b y N .

29 7 ,  
29 71 
29 (JO

105

«47 
1 2

«39
127

t
20. 12

9

Clouiiv
I'rfircr
Cloudy

li. N .  E. I 
N . c .b .n .  2

29
29 80 
29 76

Ü 9 :
140
12-

6

>• *2 
9

Ruin

Fairer

£. by i). c  
5. \V. 1

'S .w b vl .
W.

^9 37 
29 3!  
29

J 38

■> 46

6
21.  12

9
Fairer

N .  E.  1 N .e .b . tó 29 7 c  

29 (¡6

*'7

129

6
6. 12 

0

Showery
S. c  
S. 2

29 07 
29 59
2Q fO

12:

»39
13* 0 o S

Í
22. 12

9

Mill

Fair

N . N . E .  0 
A ' . b y N .  I

29 50

^9 53
-9  59

126
150
122

O ltJi  cr
 ̂ t '• 1 -•!

p-R.iin

■>. VV . 4 29 39

29 *2 126

6
23. 12

9

M illy
f a i r
C lo u d v

5. by W . 0
6. z

S. 29 63 
29 64
29 <;6

I 18

128

ó j t a i r

12!
0 Rain

S W .  4 
\ v .  3

29 30 

2«) 3 ? 
29 s ;

118 
141
1 1 7

' 75 

0 66

t
24. 1 2

9

Rain
C lo u d y
R.iin

S. I 
S . b y W .  3

S . b y  W 29 4 :
29 4 -  
20 37

»20
148
127

0 24 

0 2»

6
9. 1 2 

0

Fairer

S. W .  2 
s . w . b . w . ;

\v.  S . W . 29 t73 
2() Í 6  
29 69

11 f>
>45
1 2 ;

t
25. I 2

9

CloLdy

Fair

S. W .  I 
S. W .  5

w . ¿9 41

29 53
29 64

1 1 9

*49
124

0
10.  l i  

9

F j i r

Cloudy

i . w . b . f .  3
S. \V. 3

29 7 c  
29 72 
J9 72

i k ;  
1 jC  
131

1 1 6

« i 7

■ ■

t
26. 12

9

Fair

Rain

S. W ,  1 
S. by E.  2

W .  by S. 29 71 
29 68 
29 6

1 It)

*37
*56 o'  58

6
1 1 . 1 2

q

Fair

Clowdy

S, 1 
3

w . - 9  6 ;
=9 58 

43

6
27. 12

Q

Fair

C lo u d v0

S-w.b.l^ 2 
S .w .b .f .  3 
S. 4 S. S. w .

29 67  
29 6 )  

29 4 ;

1 ¿0

*4 i  
1 28 •

6
I 2. 1 2

9

Rain
Fair

N. W. 1 
W . b y N .  3

W . b y  S. -9  49 
=9 57 
-9 <>5

1 1 7
1 4 c
1 2C 0 44

6
28. 12 

9
Fair

S. W .  5 
W . b y  S. 5 
W . S . W . i

S w  b.w. 
W . N . W .

29 48 

29 59
2Q 80

1.8 .
'40:
117 '

6
j j .  12

9

Cloudy

Rain

S. S . W ,  3 N .  W . 29 67 

29 65

1 2C

»32

6
29. 12

9

Fair

Rain

S. W .  0 

S. W .  1

w . 2 J 86

20 8g

1 1 2

129 0 t 2

6
t | .  12

<)

Cloudy

Fair

S. W . 2 
W.bv S. 2 

#
N . W .

29 61
i g  69 
2g 73

131

»53
*34

0 17 6
30. 12

<J

Fair
S. S .W , 2 
s . S .W . 2

S. w .  
S.

29 89 
29 8 ’ 
29 78

121 
150 
1 2 1

6
15. 12

9

hair

Rain
W.S.W.3

W .  by S. 19 75 
29 72
29 7?

*39
158
122 0 44

6
31.12

9

Fair

Rain

E .  1 

W. 2

29 60

29 7?

•*5

129

0  01

6
16. \z

9

r* •
ra jr

N .  W .  1 
N .w .b .n .2

¿9 87
29 98
30 00

1 10

132
i 1 J

T o t a l 8 5'

LrED #
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a  A 'y/ather. m n J s . Ckucs. \ Paro'n. •r¿*rr. Main.

1

D. h» talker m n d s . Cl-.uJf. 1>arom. Térr
■

i
■- 3Í>

1. u

9

Vliiiy

Fair

S. W .  0 
S.w.b.f .  :
3 . f

3 .
29 S4 
29 8  ̂
¿9 So

98

M 5
1 2 :

6
1 7 .  12

<3
Rain

E. c  
S. W .  I

2 )  5c 

‘ 9 5
2Q t,r

1 12

4 '
Í

t
2. 12

9
Cloudy

S. E.  c >. by E. -9  77 

-9  77

1 12

I 3r

6
18. 12 

9
Fair

NV by S. 2 
W .  n. w. 2

w . 2 )
Zf) ti>
‘ 9  Q'

102

10''

¡

t
5. i ;

Q
Same

■» i>. E. c
N. W . 2

1
■>.
n.w.b.n.

29 6 ;

•9 <>5 
29 72

1 : 2

144
120

loS

* J
>*5

6
1 9 . 1  2

9

K a m

CIouclv

S. i». \V. 2 . i • « 29 b o ’ M e

J
29 6 ; .  MO 0  ic

6
4. 12

Q✓
Fair

N .c .b .n .  » 
N .  2

5. S. R. 
N . b y W .

29 90 
29 i S  

0 \z

6
20. 12

9

Rain

C l . u d y

by U . 
' i .w .b .r  4 S by V\'

29 41^ 1 2 -  
4 -  w s  

29 3^ 1 1 0  34
6

>• <2
9

M ilt y

Fairer

N .  c 
E.

E. 30 17 
30 1 $ 
30 15

90

39
1 1 2

6
¿ 1 . 1 2

9

Fair
•Clnudy
Rain

W .  - .W .^  
>. b y  W  4 *V.

29 4 4  i o 6  
29 4 » 2  

i - 9  )9 l i b 0  i6
t

6. 13 
g✓

M ifty

Fair

E. c 
E . S .  E. E.

30 07 
30 03 
; o  Of

92
142

**5

0
22. 1 2 

9

i  aircr
Kain
Stormy

>. W .  3 
S w .b .w .  4

29 14 112 
29 21 1 :8  
29 2 1 l t 6

-  57 

;i  10
6

7. 12 
9

M iliy
Fair
C lo a d y

E. c 
N .  E .  2 N .  N .  E

30 05 
50 c 6  
30 15

9 "
•47
M l

6
23. 12

9

Fair
Cloudy
¡Rain

'  W .  3 
S.w.b.f .  9

29 0^ iw j  
29 07. 122 
29 05 10::

0 27

6
3. 1 2 

9

Mifl ing
Fair

|Cloudy

N' .by E .  2 
E. N .  E.  3 N .  E .

30 21 
30 22 
30 22

123

*37
121

6
24. 12

0

Fa;rcr

Rain

W . bvb.  2 
W . b y S .  3 V V .b y N .

29 08 100
29 2 1 2 .
29 ?|  ICO

0 77

1 07
0

9.  12 

Q

Fair
N . N .e .b .n . 30 i S  

30 12

1 1 6 6
23. 12 

9
Fair

W .  b yS .  I =9 75

30 iX)

a s

101
6

10. 12

9
Fair

E. c  
E.  2

30 10
30 c8 
30 05

97
142
121

6
26. 12

9

Mifling

Cloudy

S. W .  I 
N . N . W . i  
N . b y W . o

N . b y W .
30 0 4  102 
30 10' 120 
30 181 121

0  06

6
1 1 . 1 2

9

M ilt

Fair

E. c  
E.  1

29 95 
29 9+
29 91

1 1C
* 5C
121

6
27.  12 

9
Fair

E . S . F .  c  
E.  b y  S. 2

E. N .  t . 30 2 1 
30 23 
3 2

112

' -3 
101

6
12. 12

9
Same

E .  c  
E. 1

“9 89 
29 90

-9  9 =>

102

*52
127

6
28. 12

9

Fair
Small

Rain

N . b y W .  I 
N . b y  E .  2

jO  16 
,3  1 
3 ' 08

1
I .0 
1 1 7

6
1 3 .  12

9

M ifty
fomewh.
Cloudy

h .  0
E. b y N .  1 E.

29 91 
29 93

^9 93

1 u

*43
I2(

t
29. 12

9
Fair

E. c 
E . b y N .  2 
E . N .  E.

L N .  K. 30 12 
30 12 

1 1

i '7
*35
■M 0 20

6
1 4 .  12

0t

M ilty
tefs

. 'loudy

c 29 89; 126

29 89! 1 3 4

6
30. 12 

9
C lo u d y

E. by N .  3 

t  b y  N .  3
E. by N .

30 08 
30 1
J O OÍC

122
127
120

6
»5. 12

9
Same 
V e r y  dry

S. \V.  1 S .w .b .» . 29 91 

29 93

122 i 'otai 8 0;

6
»6. 12 

?

Kain f  

" lou dy r

».w.b.f.  0 
>. S. W .  I

29 92 
z() 92 
29 81

12 '̂
1 4 c

I 2 £ > 1 C

r

mua
=<
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ü .  h ü^eather. iVinds. ClauJt. \})aro»*. Ther.
Í2¿
I3Z
«“3

Rain. 0 .  h. fVeather.\ CUuds. Barom,
0

I. 1 2
9

Fa;rcr

Cloudv

I ' . .b y i\ .  1
R. 2

t:. 97
29 93 
79  9 ;

6
1 7 .  1 2

9
Fair

K. 1
£ .  1

S. E. 
á. E .byE .

29 50 
29 56 
29 61

1 1 7  
130 
11 (

6
2. 12

9

R.jfl
í'aircr
I^ín

li. by S .  2 
K. by N .  I

29 8;  
29 8c
2c> 7 .

11 8

' 3 ‘ 
1 1 1 1

1 92

(
18. 12 

9
Cloudy ,

N .  E.  2 
E. b y  N .  I

29 05 

»9 65
29 66

I 18

I to

ü
3. 12 

0

Kaircr
C'louJy

K. b y S .  I 
S. W .  2

s .  s .  W . ¡29 6. 
29 6 “ 
29 73

■*5
128
118

6
19. 12

9
Same

N .  E .  2 
E. by X .  3

29 68 
29 71

¿9 74

11:^

83
114

6
4. 12

9

S. W .  c 29 79 lo S 6
20. 12

9

Cloudy
and

Cool

E. 3 
b .  by N .  3

29 75
29 8 r
29 8 i

1 11 
111

93
0

5. 12 

9

Cloud)'

Fair 20 9*̂ 06

6
21 12

9
Firil  Ice

E .  I 
E .  3

29 89 
29 92 
29 93

79
1 2C

83

6
6. 12

9

l io a r  I r .  
and

Füir

N . N . W . i  
N .  1

30 \¿
:5o  >r

22

«7
I 12

80

6
22. 12

9

h r j i t
and

Pair

S. c 
R. b y  S. I

29 91 
29 91  
29 87

73
98

79
6

7- '2 
9

y loudy 
R i in

N .  VV. c  
W . b v N ,  1

4

30 18 
30 19 
30 ÍO

99

96

6
23. 12

9
Same

L. 0 
E. b y  S. 2 E.

“9 77 
*9 77 
•9 70

70
101

82

6
8. 1 2 

0

OoLidy
N.<*.b.n. 1 
K. by N .  1

50 21 
30 2C 
30 If*

l O i
1 1 9  
110

0 07 6
24. 12

9

C lo u d y

Rain

E .  1 
S .  E .  3

S. w .  
i . W . b . S .

29 51 
29 32 
29 07

«5
1 I 1
1 : 9 * 95

b
9. 1 ¿

9
Same

P.. 0 
E . b y  N . 2

30 O'  
50 06 
30 01

106
1 1 9

99

6
2 ) .  1 2

9

hair
Cloudy
Rain

S. W .  3 29 i S  

29 i '̂

94

9 ^

1 04

6
10. 12

Q

Miit

Fair

E. by N . o ‘ 9  9  ̂

20 81;

92

104

6
26. 1 2

9
Fair

W .  1 
N  b y W .  3 
W . N . W . o

N .w .b .n .
N .  V/

29 18 
29 32 
29 51

92
1 1 0

88

0 90

1 1 . 1 2
r

*v]ia
Cloudy
Mill ing

K. I 29 80

2Q 8''

99  

120

6
27. 12

9

Froit

C lo u d y

W . b . W . o

3
S. W .  1 

S7 \V. “c
>.w.b.f .  1
E. S .  E .  2

29 51 
29 42

29 4 Í

82

**7 
1 1 1

6
12. 12

9

M ill
W arm
Fair

c. b .e .  0
S. 2

29 7 ?
29 77 
29 79

109
140
M l

0  40

1

0
28. 12

9

Cloudy

Rain

t g  51 
29 51 
29 28

100

*>4 
1 1 0 1 24

6
* 3 . 1 2

9

Cloudy
a:.d

W arm

S. c  
S.w.b.f .  3

s .  by W . 29 77 

^9 7<;
2K) 87

106
13 6
1 1 9

( 6
29. 12

9
Rain

S. 3 
S. S  £ . 2  
W . N A V . 3

3.
29 c 8  
29 03 
:q  If

I » ;
122

96

0 31 

0  43

6
14. 12

9
Same

S. by Ü. i 
5. 1

29 "8
29 8i
29 65

1 1 9

*33
122

6
30. 12

9
Fair

S.w.b.iv.  2 29 48 

^9
79 48

89

IOC

6
15. !2

9

U o u d y
Milling
Rain

S. 3 
2
s. s. \v. 29 57 

29 57 
29 9*

129  
136 
1 2 7

6
3 1 .  12

9

Cloudy

Rain

3. 4 3. W . 29 36

29
29 M

*»5

1 1 3

3 12

6
16. 12

9
Rain

fc. S. b .  2 
S. E .  I

S .E .b y  s .  
S. by E.

29 52 
29 48 
29 50

122
130
122 0 64

1 otal *3 49
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N  O  V  E  M  B E  H, 1699.

0 . A. H'’̂ eatber. m n d s . Ctoudi. Barom -Th€r. Rain.

%1

D- h. W tathtr. JVindj. 1 Clouds. ^Barom. 7her
8

 ̂ t «

9
Fair
Rain

W .  3
W . b y N . 4

W . S A V . 29 29 

29 4
29 6 :

95
103

09

8
1 7 .  1 2 Fair  

9

N . W .  3
W .  I

W'. 29  86 1C3 

Í29 93 '0%
21 M  8$

8
¿. 12 Fair

loiidv
S .b y  W .  2

W . b v  b 
3 W '

29 8c
;9  85
29 S-

I t  
1 1( 
109

> 2H 8 i ' foit 
18. 12'

9 Fair

W . b . W . 3  
W . S  W . 3

1 ‘ 29 81 92 
¡ 2 ;  h7. 107 
29 94 94

Ü
}. 12 

C

Fairer

Rain

■S. 5
S. É 3 b y W .

29 53 
29 S2 
29 u

105 
1 K
IC2
t)C 

1 1 2 
1 1 1

-> 3?

8 Froil 
19  1 2‘ anci

9 Fair

S. b y U  . 0 
S .  1

N . W .  |29 9 4  7 9

.29 94'  9 :
>2Q Q>' 02

8
4. 1 :

9
Fairer

a. W .  3 W . Í . W . 29 85 
29 92 
29 9Í

8
25 . I 2

9
Same

S. 1
i . w . b . f .  2

.•». W . 29 « Í  
29 8 ;  
29 8ü

f 8K 
i c 6

■ IC9 

: 1 1 2  

.
1 12

0 05
12

Fair
Cloudy
Frtir

b .  w .  5 
á .  W .  2

N .N .V V .
w .

29 98
30 01 
30 O'-

107 
120 
1 1 .

8
2 1 . 1 2

9

ClouJy
M iia
Fair

S .w  b.f. 2 
S .w .b  f. 3

W . S  w .  
W .  b. S.

29 84 
29 82 

I20 78
8

6 .  12

9
Fair

s .  s .  K .  0 
S. S. E. S.

50 C2 
30 02

29 97

IOC

97

8
22. 1 2

C/

Rain
Fair

W .  0
N .  I

N.vv.b \v. 29 75 
29 83 
29 8c)

103

8^

0 45

fi
7 .  12

9

M ii iy

Fair

S. S . W .  2 30 02 

30 22

1 IC

9 *!

23.  12 

9

Froil
anvi

Fair

V .  W .  
N . W .  c

N .  by E. 29 89 
29 9 :  
20 02

* .so 

9 '
7 ;

i>
8. 12 

9
M ifty

\V.  c
w .

30 2 :  
30 27 
30 3c

8

9
1C

24. 12

9

FfOlk
and

Cloudy

N. W .  Ü 
N .  W .  1
S. W .  1

‘ 19 85
‘ 9 '  S5 
29 83

7 '
9 ^
9 ;

8

9  <2 
9

Cloudy
i>. by E.
S. E.

30 20 
30 28 
50 22

10c
107

87

8
2 ; .  12

Q/

L.loudy 0

#

29 y(: 89

8
iO. 12

9

rrolt and 
Fair

E.
E .  I

30 l b  
30 18
30 27

8c
103

92

8
2Ó. 12

9
Rain

8
1 1 . 1 2

9
F o g g y
t

N .  c  
N . b y  E.  c

30 3 
50 30 

>0 35

8;
ICl

8
2 7 .  12

Q

Froll
and

Fair

12. 12

tVjiity

Cloudy

E . N . E . C
E . b y N . c

á . w .  b . f .  3® 30 
S.w.  b.w. 30 3c 

30 23

94
104

*°3

8
28. 12

9
Hard Fr.

13- 12

Cloudy
Fair
Clotidy

S. VV. 1 
S. W .  3

W .  b y N . 30 09

30 03
29 8$

Í03 
1 IC 
102

8
29. 12

9
Snow

N .  by P.. 2

14. 12

q

r a j f

>tormy
1 j

VV.S,VV. I 
W . S . W . i  
W . S . W . g

j 29  n  
M . W .  zq y c  

29 36

103
I 1C
114

0 2C 8
30. 12 

9

Snow

Fairer 2Q Co 6 " 0
8

1 5 . 1 2  

9

LJoudy

'air

W .  6 
W . b y N .  5

W .  2 9  53 
N .  W .  Í29 63 

'29 84

IC9

9 ^

<

1 utal 1 93

£
i 6 . 12

9
-air

V V . b y S .  I 
W . S . W . 2

W . n. w . :
W .  :

.

i g  87 
t g  88 
t g  8c

89
105

A
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D. h H'talbtr IVinds. 1 Chudt. Barcm Ther. R/iin. I), h. t f 'en tber CUudt. barom. I h t r ,  Ht/ift.

£
1. 12

9

Cloudy 
Hard l*’ r. 
Fairer

N . N . W . c  
N ,  W .  c

> 29 71 
29 7 » 
•9 58

7 3 !
: 6
60!

g  i'roU ai.G 
1 7 .  j 2 Fair 

9  R-iin

i\ .  c 
3 . VV. I

> 30 25 
30 z c  
50 33

7 i
88
90 0 2Ti

8
2. 12

9

Fioit
Cloudy
>no\v

E. by S .  1
E. 4j

g

29 30 
29 12
zS 0:

; 8
S2
8- «1

8 Frotl 
I S. 12 I-Jflzy

9 i^air

N . VV. I jO 44 

30 35

82

7 6

S
3. 12 

9
Rain

t-. 3.
b .  b y S .  3j

28 t>( 
2S 5 1  
i S  4 1

9 *
9 f

l O i

' 9 I

99

0 5(- 8 Ciuudy 
1 9 . 1 2  w i ih

9 '1 h.iw

W .  1 
N .  VV. 1

N .  W . 30 21
30 70
30 23

8i

93
9 ‘

8
4. 12 

Q

Cloud/
Fair
R.«in

i .  ii. b .  3 0» 1̂ - 00 

28 T4

0 iS 8 Cloudy 
20. 12

9 Fair

N . VV. 0 
N .  \ V .  1 
V V .N .W .o

iN. 30 2'.! 86 
30 27. 1C2
30 31!  94

S
5. 12 

9
Fair
Rain

S. L'y t .  c
■). 2

|S. by \V. 
S. S. w .

29 01

-9  *4 
2Q 28

9 > 
1 1 0
103

0 13 8 M ii l in g
21 12

g  Fairer

N b y  VV. 0 
N . b y  E.  1

30 yA  9^ 
30 4 0  99 

4 7 '  94 0 03

S
6. 12

9

Fair
Rain and
W a rm

S. 2
S b y K .  3 !s. by W .

29 26

‘ 9  32
29 ^9

107
*15
108

0 74 8 Miil tng 
22. 12

9  Cloudy

N .  0
N .  1

N .  E. 30 50I 89 
30 4 9  92 
90 4 6  8; 0  C7

8
7 .  12

0

Cloudy
nnd

\^'arm

S. I 29 50 
29 48
29

>c6 
1 12
l O i

0 $0 S 1 rolt 
1 3 .  12 Tog 

9  C lo u d y

N .by VV. 0 
N .  r  
S .  b y  R.

30 40j 74  
30 38 83 
30 i q  86

8
S. 12 

9

Cloudy
iMiiling
U'arm

6. j . .  1
S. S. li.  3

S. bv K9 -9  37 
-9  32
¿9 36

1C9 
1 1 6  

' M

8
24. 12 C loudy

9'

S. \V. 0 
S .w .b  f. 1
S. S. Vv'. I

30 21 
50 19 
30 15

86

94
91

8
9. 12

9
Rain

S. E. 3 
S. S. E. 3

29 19 
29 19

’9 2?

" 3  

1 1 2 0 38

8 Fairer
2y .  i2 ¡

9  Rain

S. S. VV, 1 
S .w .b  w. I 
S .b y V V .  ,

50 H
30 12
29 98

98
ID2
IC2

S
10. 12

9
Fair

S. by K  I 
S. b y  E, 2

1

29 41 
29 46 
29 s r

1C 2 
1 1 2

98

8 Ciuudy 
26. 12I 

9*Fair

v\ .  C
vv .  I

n.w.b.w.
N .  W  .

29 96
30 06 
30 10

107
lOJ

94

0 68

8
1 1 . 1 2

9

Fair
Cloudy
Riin

S. W .  0

J

29 s s  

‘ 9 9 ?

92

ic R

0 Oi‘
27. 12 F air

9!

VV. b y S .  2 
N . W .  2 
W . b y N . c

lN.N.V^. 

N .  b y W .

29 95 
29 94 
29 94

i o
98
Of

•

«1
12. 12

9

Cloudy 
•mJ fomt 
Rnin

by b .  2 
S. I

S. by W .  
S. \V.

29 «4 
29 ; 8  

29 73*

109

*■>
108

0 56 8 i o g
28 i2 ¡M ií l in g

0 R.iin y 1

W . b y N  c  
VV.byS. c fi w . b  w .

29 93 
29 b6 
29 80

94
i c 8
i c 6

4
0  7

8

' 3 - ' i  
9

Lluudy

Fair

S. W .  3 
S .w  b.w.  3

?9 54
•9  57
29 63

1 1 0  
1 12  
104

0 61 8
29. 12

9
Fair

W . b y N .  2 
N .  VV. 4

29 7 2 '  9 ' ,
29 83 100
30 03 82

0  5 s

V-
4 - »2 

9
Rain

S. w. r
W . b y S .  1

W .  by S. 29 5 >i
29 43
'9  48

lo.;
108
98

0 21 ÍÍ
30. 1 2

c

Froli
Cloudy
R i in

S. VV. 2 
S. W .  3 V V . b y S .

3 c  01 
29 96 
29 94

89
104
105, 0 24

8
5. 12 

9

Fair

Cloudy

W . b y N .  2 N . N . v V .  
N . N . W . i j

29 64
¿9 69 

29 9 '

t o o
103

99

8
3 1 . 1 2

9

Fairer

Cloudy

Ü. VV. 3 
S. W .  5

29 95: 1 1 0  
29 92 1 12  
29 9^ to8

0 0

8
6. 12

9

iViiHing

Pair

N . N A V .  I 
N .  1'

30 07  
30 14 

i- j

95
101

87

I otrtl > 7 ?
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N. 140. 
p. 4 6 .

K .  262« 
p . 5 1 7 .

In thefe Tables, I have never fct down the Ffyivg c f  the Clctids  ̂ but when 
they varied from the W in d s; which oftentimes happens, cf|>cciu]ly tó'orc the 
W ind fhifteth its Courfc; Mountains, may caufc fome Variation, but as 
little at Upm'mfter  ̂ as almoft any where. This laft Column will be neccíTary, 
amongft other Ufcs, to Ibew the Rcalbn why the Mercury varies fomctimcs; 
A s  fuppofe the W ind was in the Southerly Points, and the ClouJs flew 
from the Northerly ; the Rifing o f  the Mercury would be readily accountcd 
for.

M y  Tbef'wometef- is graduated by Inches and decimal Parts. 'I’he Point of 
Freezing is about 80, or at moft 82 Degrees, and conlcqueiitly ’ (is cold at 
about 90, and temperate at about t o o  Degrees. I need not ü y ,  tii.:c the 
Degrees above 100 are warm or h o t ; and thofe below 80 are harder Froils. 
T h e  Degrees o f  my Thermomter reach to 240, although I could never make 
the Spirits defcend with artificial Freezing, much lower than 50, neither 
when expofcd to the H ea t o f  a pretty ilrong Sun, did they a la n d  above 
225. It is placed in the open A ir , and always defended from the Beams of 
the Sun. So that ic ilieweth only the true prefent Temperature o f  the 
A ir.

T h e  W inter has been fo mild (as appears by the Tbennometer) that many of 
the Days o f  November and December were not mucli colder than many o í the 
Mornings and Evenings o f  the warmer Months. Thcfe two lafl Months 
have been alfo much drier than ufual, fo that had it not been for the Rains of 
05ioher  ̂ perhaps a Drought had been a general Calamity.

I have had frequent Confirmations o f  what I obferved lafl Year, concern
ing the Mercury rifing in foggy Weather. T h e  like it doth ahb m mifling 
W eather; as may be feen in divers Places o f  this T a b le : Particularly Decem
ber 22, the Weather being mifling, and W ind Northerly, it alcended to 30, 
50 Inches, the higheft I ever faw at Upminjler.

( 102 )

Hurricanes X X V I I I .  I .  OSloher 30, 1669. Between five and fix o f  the C lock in t!ie 
Evening, the W ind W ellerly, at AJhky in horihamptonjhire^ Iiappen’d a for- 

Tempier, n. midablc Ilurricancy fcarce bearing fixty Yards in its Breadth, and fpending it- 
71.p. »156. jibout feven Minutes o f  Time. Its firrt difcerned Aflliult was upon a

Milk-ma'tdy taking her Pail and H at from off her Mead, and carrying her 
Pail many Scores o f  Yards from her, where it lay undifcovered fome Days, 
Next it ílormM the Yard of ont Spriggs dwelling xnlfejibcrp^ where it blew a 
W aggon-body off the Axle-trees^ breaking the IVheeU and Axle-trees in pieces, 
and blowing three o f  the Wheels ib fhatter’d over a W all. T\\\%JVaggon flood 
fomewhat crofs to the Pafiage o f the Another IVaggcn of M r. Salijlmrf^
marched with great Speed upon its PFheels againil the Side o f  his Houle, to 
the Ailonifhment o f  the Inhabicants. A  Branch of an AJh-tree  ̂ o f  that Big- 
neis, that two lufly Men could fcarce lift it, blew over M r. Salijhurfs Houle 
without hurting i t ; and yet this Branch was torn from a Tree an hundred 
Yards diflanc irom that Houíé, A  Slate was forced upon a W indow o f  the 
Houfe of Smn. Tempter  ̂ Efq; which very much bent an Iron Bar in i t ; and 
yet ’ tis certain, that the neareil Place the Slate w'as firfl: forced from, was

near

r



near 200 Yards. A t  M r. Ma:¿-j)ell's Senior, it forced open a Door, breaking 
the Latcli, and thence marching, through tlie Enlry, and forcing open the 
Dairy-door, it over-turned the Milk-Vefll-ls, and blew out three Panes or Lights 
in the Window ; next it mounted the Cbcmbers, and blew out 9 Ughts more. 
From thence it proceeded to the Parfctiage, wliofe R oof it more than deci- 
mited • thence it crolTeth the narrow Street, and forcibly drives a Man head-

( 103 )

blowing a Hovel oF Peafe iVoni its Supporters, and fctting it cleverly 
upon tiic Ground, v/icliout any conlklcrablc Damage to the Thatch. Here ic 
blew a Gate-poll, fix’d two Foot and an half in the Ground, out o f  the E arth, i
and carried it into the Fields many Yards from its firft Abode. I

About half a Mile diilant from the T ow n is a fmall PFood on the T o p  of an ^
H ill, and partly ddcending into a Vale cncompaficd by Northerly and Sou
therly H ills ; fo that the W ind may íéem confin’d to the Vale as a Chamiely be
fore it aflluilted the T ow n , and thereby cnforcM to fpend itfelf only in that 
Gkdc. Í5ut I am unapt to think, that fome Flatus from the defcending W ood- 
ground might contribute to this Accident, becauíc the W ind continued, fo 
far as Men could judge, as high in the Field afterwards-, and the Site o f the 
Town did cxpoíe (by realbn ot tholo Vallies) a far greater Part o f  the T ow n 
to this Damage than was troubled, the Valley being above four or five times 
the Breadrh o f  that Part o f  the T ow n conctrned in it.

2. Oci. 13, 1670. A t Bi'i^brook in Nortbmnptonjhire  ̂ about eleven a C lock, Sy Mr. ) 
the W ind, in a ftrange Form, aflfaulted a Peafe-Rick in the Field, uncover- 
ing the Thatch o f  it, and leaving another within twenty Yards unconcerned.
Thence it proceeded to the Parlonage, where it carried not twelve, fcarce 
eight Yards in Breadth, blowing up the End o f  a Barley Rick^ and there
with fome Stakes in it o f  near live Foot long. In the mean while it left a*
Wheat‘ bovd within fix Yards o f  the Barley-Rkk^ and being without all Shel
ter, untouched, no Part o f  the Thatch o f  the Hovel being fo much as furled.
Ncvcrtlielefs it beat down a Jackda^v from the R ick , with that Violence, as 
forc’d the Cuts out o f the Body, and made it bleed plentifully at the Mouth.
This I law, and rook up, in fome Company, ihe Daw very warm. Thence 
it went in a right JJne to the Parlonage Houfe, took ofF the Cover of all the 
Houle in its Compafs. From hcncc it paficd over the Town without any D a
mage, the reit of the T o w n  being low in Situation, and went on to a Place 
called Forth'ill̂  where it uncloathcd Ib much o f  the Malt-houfe as lay within 
Its Line and Breadth, fo as to expole the M alt upon the Floor to the open 
Air.

Brayh-ook ftands in a Valley environed by Hills on three Sides, at three 
Quarters o f a Mile’s Diftancc from it. But (what I could chiefly obferve) there 
is an I liil callM by the Name o f  ClackhilU within a M ile o f  it, and exaílly in 
that l^oint o f the Compafs in which the W ind then ftood ; no H ill in its way 
til! the lyind  iiad paiTed over all the Places it endamaged. A nd which is re
markable, there have been two Earthquakes in tliis T ow n within thele ten

Years,

UflED 1
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Y c a u ,  wliL*n the then ^encl*; Air (or Wiiul íluill I cali it) only vibrated up. 
on that Point o f  the C'onipal^.

ByS,rCit>. 3 ' 2 1- 1674. T h e h e r e  (atTWrto) was cxtraortl¡nary: it broke
Mackcnxie, a Scanclard-Stonc, that llood as an Obeljk near an old Church ; whicíi Stone 
"07* '̂ about twelve Foot high, five Foot bioad, and near two Foot thick.

W hole W oods were overturned, and torn up from the R oot, though in a low 
Situation. It l)Icw from the Norch-welt, and ot a long lime the Wind luJ 
continued ^Velloríy.

4. Ocl. 10. *6 9j. There happen’d a moft violent Storm in I'lrginhi^ which 
s¿irsbur¿h, flopped the C ouricof the ancient Channels made fomc where lu-ver were

^ 659.̂ * **■ any: So that betwixt tlie Bounds of Jñrgtma and Ncu^cujlle in Penfyhdmy 
on the Sca-board Side, arc many navigable Rivers for Sloopi and fnull 
VciTels.

 ̂ 5. jiug. I ,  1(594- There happen’d here (at IFarritigion in Northnmptonfmn)
211» p* 192. between One and T w o  a C lock , a very terrible IVhirkvnui aniongíl the Sh'vks 

o f  Corn, in that Part o f  Acremcnt Cloje  ̂ which is in the PofleiHon of Mr. IIo!.\ 
and took up into the A ir about 80 or 100 Shocks, carrying a great deal out of 
S ig h t;  the rell was fcattered about the Field, or on the I'ops o f  Houfcsor 
Trees thereabouts. I have feen o f  the Corn which was carried a Mile dift.iiu 
from the Field •, and it is reported by Peribns o f  good Credir, that fome was 
carried four or five Miles diftant. I 'h e  ¡Vklrlw'md continued in A crm m  Clofe 
full half an H our: I myfclf, and fevcral other Peribns, faw at Icail three or 
four W aggon Loads o f  Corn all at once whirled about in t!ie Air.

.1 Spout at X X I X .  Tliefe Appearances arc frequent abroad, but very fcldom or never
mtfr̂ xTter, bcforc with US, tho’ fome pretend to have Jeen of them in the Dir̂ vns.

I M ^ F rm b  call them Trombs  ̂ 1 fupi>ore from the Figure and the Noiíé that
{ ii5?p. 18, they make, that W ord fignifytng a Sort o f  a//www/wjf Tí?/). 7'hcy are certaia
i| Elevations o f  Water Storms r̂\á Tempcjis  ̂ reaching from the Superfi-
,i| cies o f  the Sea to the Clouds. T h ey  happen levcra! Ways-, fometimes the

W ater is feen to boil, and raiíé itlelf for a confiderable Space round, about a 
Foot from the Surface, above which appears, as it were, a thick and black
Sm oak, in the M idíl o f which is obferved a Sort o f  Stream or Pipt: refemblirig
a Tunnel, which arifeth as high as the Clouds; at other Tim es thefe Pipes or 
Tunnels are oblerved to come from the Clouds, and liick up the W ater with 
great Noife and Violence. T h e y  move from the Place where they were firll 
gathered, according to the Motion o f  the Wind  ̂ and difcharge themlelves 
Ibmetimes into the Sea, to the unavoidable Deftruflion o f  iuch Ships as are in 
their W a y , if  they be fmall VeiTels, and to their great Damage be they never 
fo big ; Sometimes on the Shore beating down all they meet with, and raifing 
the Sand and Stones to a prodigious Meight. ’ I'is faid that VciTels, that 
have any Force, ufually fire their Guns at them, loaden with a Bar of Iron; 
and if they be fo happy as to ftrike them, the W'atcr is preicntly feen to run 
out o f  them with a mighty Noife, but no fbrther Mifchief.

One o f  thefe happened here, at 1694, between nine
and ten o f  the C lock in the Forenoon: ’ Twas then very near, if not quite
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L o w - W ater, which is lookM on as a fpecial Providence, fince h;id it been 
H i»h-W ater, ’ tis concluded its Strength would have been much greater, and 
its Confequences more fad. T h e  W a ter  that was neareft Teemed to fly hither 
and thither, as though it would fain make its Efcape from it: Y et  1 cannot 
find, upon Enquiry, that the Channel v/as at all wholly dry. 7 'liere was alf)
Ibme W ind, though not fo violent as it had bL-cn before, or when the Sp'>ut 
or Trcritb began to m ove; it went with the W ind (which was then at ¡ K  N . !P .̂)
like a dark Smoke.

T h e  Marks + + - 1- Hicw the River, 0  the Spout̂  S  M r. Sea'^anl*s I-Ioufe, 
which it gently toucli’d with litdc Damage, blowing only olr a few T i le s ;
6', W idow  GoÍilfworí¡ĵ '*s I loufe, which it in Part uncovered, and took al- 
moil: all the 'l*hatch oft' her Garden W all. It took olT alfo an Apple-trce, 
which was no way decay’d , and between fifteen and i'lxtcen Inches about, 
within two or three Inchcs from the Ground, almoft as txaftly as any Saw 
could have done it, and carricd it, as I judge, between twenty and thirty Foot 
from the Place where it grew, and that not forward in the Path that it took, 
but almoft direólly backward ; which makes me conclude, that ic had a dou
ble Motion ; liie one external from the W ind ftrait forward, the other inter
nal and circular, like the Fly o f  a which a Man may carry in his H and, 
that will ftrike any T h in g  cither forward or backward as it meets with it. //,
M r. Green's Houfe, which was for the moft Part untiled. There were two 
Houfes more, L ,  very much dan:iaged in their Coverings; yet M r. Mox- 
rtwi’s, M . tho* it ftood between them, and was much higher than either, had 
only two or three Quarries o f  Glais broken. E  E  E  E  Ey fliews the M arch 
o f  the Spout. X f Planks that were blown, fome upright, fome feveral Yards 
out o f  their Place. D ,  a Ship newly launched, of about one hundred Tuns, 
which was much ihaken, but not hurt. A', a M aft of near a T u n  W e ig h t, 
thrown out o f  its Place. C , an Anchor that was torn out o f  the Ground 
and carried feven or eight Foot with a Boat that was faften’d to it, and blown 
up into the A i r ;  that Boat was rent from the Head to the KeeL By another 
new Boat blown about fix Foot high, and turned upfide down. a Fiftier- 
boat with one Man in it, which was near the Place where the Spout was at firft: 
perceived, but through M ercy efcaped. P ,  a Lane that goes from the River 
in which lomc Houfes fufrered Dam age, which fhews that the Spout was divi
ded in its March. *Tis no fmall Mercy that no Man, W om an, or Child re
ceived the leaft Injury in their Perfons.

X X X .  I .  John G ill affirms, that he hath obferved on feveral Occafions, 
that being in a Calm , that W a y  which the Sea began to loom or move, the 
next Day the W ind was fure to blow. »6, P.4S1.

2. It hath been the Cuftom of our EngUJi) and French Inhabitants o f the Ca- prcgrcjiicks 
Yihhee IJlandŝ  to fend in, about the M onth o f  June  ̂ to the native Caribbees of 
Dominico and St. Vincent  ̂ to know whether there would be any Hurricanes that Lanj-
Y e a r ; and abojt fen or twelve Days before the tiurricane came, they ilid con- 
ftantly fend them W o rd , and it very rarely or fcldom failed. From one of 
ihrfe Indians (whom in 16 57 , I engaged by Civilities to remain with me fevc- 
ral Yearsj I had the following Proi^nofticks.

Vol. JÍ. P  I .  A ll
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1. A ll Hurricanes come either on the D ay o f  the Full, Change, or Quar

ter o f the Moon.
2. I f  it will come on the Full-Moon, you being in the C iu n g e , then ob- 

fcrve ihcfe Signs.
'i'hat Day you will fee the Skies very turbulcnr, the S'in more rrd than at 

other Tim es, a great Calm , and the f^iüs clear ot Clouds, or Fogs over 
them, which in the Highlands are fcldom lb. L ike  wife in Hollows, or Con
caves o f the Earth, or W ells, there will be a great Noile, as it you were in a 
great Srorm, and at N igh t the Stars looking very big with Burs about them, 
and the Norch-wcil Sky  very black and fou!, the S/a Imelling ilronger chan 
at other Tim es, as ufually it doth in great Storms ; and Ibmetimes tiiat D.iy, 
for an Hour or two, the W ind blows very hard W cfterly, out o f  its ufual 
Courle.

On the Full o f  the Moon you have the fame Signs, with a great Bur about 
the Moon, and many Tim es about the Sun.

The like Signs muft be taken Notice o f  on the Quarter Days o f  the Moon, 
in the Months o f Jttht Auguft  ̂ and 8cp!ewbcr \ tor the Hurricanes come in 
thofc M onths; the iooneft that I ever heard o f  was the twenty fifth o f  July  ̂
and the lateft was the eighth of September: But the uiual Month they come in 
is Augufi.

I 'h e  Benefit I have had o f  foretelling thefe Hurricanes is, that whereas 
neretofore they were fo dreadful, that all Ships were afraid to go to Sea, and 
did rather chufe to flay in the Roads at Anchor, than to run the Hazard of 
the mercileis Sea, altho’ never Sliip efcaped at Anchor, but was caft aibore, 
many Times by the Violence of the Storm, fome Vcfiels having been call lo 
iar on the Shore, that when the Storm was over, they have been from men- 
ty or thirty Yards dry from the W aih  o f  the Shore, and the Veflels fet whole; 
and by this Means the Lives o f  thofe that were in thofe Vefiels were liived: 
Hut I finding that if a Man keeps his Ship failable, with good Store o f  Ba- 
lafls, his Ports well barr’d and calkcd, his Top-m aih down, and his T ops too 
if  he have T im e, his Yards a-port laced, or long Ships, keeping fecure his 
Doors and W indows o f  his Siiip, and ihe will lie as well as in other Storms; 
and they may, having their Ships in a Rcadinefs, ib y  in the Road till the 
Storm begins, which is always firft at North, fo to the North-weft, till it 
comes round to the South-eaR, and then its Fury is over. So with the 
North W ind they may run away to the South, to get themfelves Sea-rooni 
for drift o f  the South-well W in d , wlierc it blows very fiercely : By thcfe 
Means I have, by God*s Blefllng, preferved myfelf in two Hurricanes at 
Sea, and in three at Shore, in the Years 1 6 5 7 / 1 6 5 8 ,  i6 6 o , 1665 and 16 6 7 ; 
in thole at Sea I loil not a Sail, Y a rd , or M a il, they being two great Hurri
canes. A n d  in the Year 16 6 7, I being on Shore at there was a H ur
ricane on the nineteenth Day ot Anguft\ and fourteen Days before I did take 
Notice o f  the foregoing Signs on a full M oon, and I acquainted Sir Jobn 
Berry, who was Commander of his Majefty's Ship Coronation  ̂ and feveral other 
Commanders there, who did make their Ships ready for the S e a ;  and in 
the M orning about four o f  the C lo ck , the W in d coming hard Northerly,
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they put to S e a ; artd by G otl’s BlcíTing came all back in foar or five 
D.iys I'ime fafc to the Road again. On the Shore, being contidcnt o f  the 
Hurricane’s coming, I took I'uch C ire  before-hand to fecurc my Sugars 
and Goods in the Store-houfe, that when the Hurricane had carried away the 
Roof of the Houfc, all except one Hogihcad o f  Sugar remained fare.

T h e  Rcafonsand Caufcs o f thefe violent Storm¿, according to my Judg
ment, may be thefe:

1. k  is not unknown to all Men o f  Experience, that to the Southward of 
the I'ropick tliere is conftantly a Tradc-JVindy or Eaiierly W ind, whicli goes 
from the Norih to the South-eait all the Year about i ex(.cpt where there 
arc Rcvcrfions of Breizes^ and Inlets near the L in d  : So that when this H ur
ricane, or rather W hirlwind, comes in Oppofition to the conilant Trade- 
wind, thon it pours down with that Force and V'iolence, that it exceeds all 
Storms of Wind in the W orld  j for it takes Trees away by the R o o ts  and 
tliofe that are extraordinarily flrong rooted, it twifts off in the M iddle: In 
the Hurricane in 1667, at Nevis^ I faw the high Mountain that w.is all 
^reen with Trees, k k  in moll Places bare, and the W ood lying in íúch a 
Condition, with half Trees, or Stumps, or Qiiarters, that one would think 
it almoll incredible.

2. It is remarkable by all Men that have been in thofe Parts where the Sun 
comes to a '¿enltby that at his Approach towards the Zoiitb^ there is always 
fair W eather; but at his Return to the Soutliwards, it oceafions o\\ che North 
Parts o f the Equinoclial generally much Rains and Storms, as TorKado's  ̂ and 
the like, which makes the Winds in the 'Tornadoes to come on fcveral Points. 
But before it comes, it calms the conllant Ivifk*rly W inds; and wiien they 
are pafl:, the Eailerly W ind gathers Force again, and then the Weather 
clears up fair.

3. I 'h e  W'ind being generally betwixt the T'ropkks Eailerly, unlels at fuch 
Times as before declared, meeting with the Oppofition of thefe Hurricanes,. 
which come in a contrary Courfe to that Trade-Jf^md  ̂ doth caule this violent 
Wb'irhij'mdy on the Sun*s leaving the Zenith ot BarbadoeSy and thole adjacent 
lilands ; by which the Eailerly W ind doth much decay ot its Strength ; and 
then the W elt W ind, which is kept back by the Power ot the Sun, doth 
with the greater Violence and Force pour down on thole Parts where it en
croaches. And it is ufual in our failing from Barbadots  ̂ or thofe lílands, to 
the North for a W eilerly W’̂ ind, when wc begin to lole our Eailerly W in d , 
to have it calm, as it is before Hurricanes: A nd then the W înd fpringing up, 
cauieth it, till it comes well íettled, to be various; but after the fettled 
W eilerly Wind comes frefh, we have been conftantly without thofe Shufflings 
from Point to Point.

Here it is to be oblerved, that all Hurricancs begin from the North to the 
Weftward, and on thofe Points that the Eailerly W ind doth moil violently 
blow, doth the Hurricane blow moil fiercely againfl it ; for from the N* 
N . E . to the E . S. E , the Eailerly W ind bloweth freflieil *, fo doth the 
¡F , N , JV. to the S, S. JV. in tiie Hurricane blow moil violent; and when it
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comes back to the 5. £ .  which is the common Courfe oF the Trade Wlnd^ 
then it ceafcth o f  its Violence, and lb breaks up. So, with SubmiHion to 
better Judgments, I take the Caufe o f  H:trruaties to be the Sun's leaving the 
Zenith o f  thofe Parts towards the South. And Secondly, the Revcrfe or Re
bounding back of the W in d , which is occafioned by the calming o f  the Trade 
Wind.

But it will be obje<fted. W h y  íhould not this Srorm be all over thoíe Parts 
o f  ih t JFeft-Indies^ as well ^  Barbadoes tht Leeward TJlands? T o  which 
I anfwcr. T hat it hath, in about twenty five Years o f  my Experience, taken 
its Courle from Bermudas or Summer-JJbfjds, to the Carihbee JJlands; but icl- 
dom or never doth it carry il¡ch a Breadth» as from the Latitude o f  i6  to
32 Degrees, which are the Latitudes o f  the one and the other Place*, but it 
hath been obferved, that when Hurricanes have been in Martinicoj which 
is within two Degrees of Latitude, and two Degrees o f  Longitude, according 
to the Miles o f  that Circle, yet no Hurricane hath been in Barbadoes; nor 
could I ever call any o f  the former Storms at Barbadoes  ̂ Hurricanes^ till thac 
in 1675. A gain , it hath been noted, that Hurricanes have done the like to 
ihe Northwards: For when the Hurricane hath been in Antegoa and St. Cbri- 
ftcpbcrhy thofe Ships that were but in the Latitude o f  twenty Degrees, had no 
Htaricane^ but conilant W cfterly W inds reafonably fair, and then there were 
no Hurricanes in Bermudas; and when the Hurricanes were at Bermtulas  ̂ the 
l^e^xard or Caribhee-IJlands had no Hurricanc; nor had thofe lilands the Hurri
cane when Barbadces had it.

It may well be further obje<5bed. W h y  the Hurricane was never known ro 
g o  fanher to the Weftward than Porto Rjco  ̂ which lies in or near the Lati
tude o f  thoie Iflands o f  Sr. Cbriftopberh ? T o  this I anfwer. T hat from Porto 
R/co downwards, both that Ifland as well ^%Hi¡paniola  ̂ and other Iflands there 
adjacent, are of vaft Greatnefs, and very high Lands, that o f  themíélves do 
moft commonly give Reverlal or W^eilerly W inds at N igh t, through tiie 
Y e a r : For there, for the Reaíbns aforefaid, the Eafterly W ind towards^NigliC 
doth calm, and thofe Lands afifbrd a Land Windy which the other Iflands can
not do, by Reafon o f  the Smallnefs o f  thofe Carribbe-Iflandsj but very near the 
Shore, the 7 rade4 Find having its full Power till this general Wbirl-'mnd comes, 
for the Reaíbns aforeíáid.

I do imagine fo hkewife ro the Southwards o f  Barbadoes; where rhe Toma- 
does come frequently, there are no Hurricanes *, neither was there at Barbadoes  ̂
when thefe Tornadoes did commonly come there, which made fome fmall k e-  
verfal, though it was but for two or three H ours; Y et the Eafttrly W inti, 
giving iome way by the Sun’s declining from that Zenitby doth prevent this 
iurious Revcrfe, where it hath no Vent, till by the Violence o f  the two Winds. 
it is forced.

 ̂ o f  Water (falted to the fm ic Degree as is common 
Sea-Watir^ by the Solution o f  about a fortieth Part o f  SalrJ about four Inches 

 ̂ Inches Diameter, in wiiich we placed a thermometer^ and by 
Means o f  a Pan o f  Coals, we brought the Water to the i-ime Degree o f  Heac 

■.£9. p. 566. which is obferved to be that o f  the A ir  ia  our ho:teil Sujnmtrs j the Thenno-
mtttt
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meter nicely rtiewing it. This done, we affixed the Pan o f  Water^ with the 
^bermomeier in it, to one End o f  the Beam o f the Scales, and cxaftly counter- 
poifed it with W eights in the other Scale ; and by the Application or Rem o
val o f  the Pan o f  Coals, we found it very eafy to maintain the JVater in the 
fame Degree o f  H eat prccifely. D oing thus, we found the W eig h t o f  the 
IFater fenfibly to decreafc; and at the End o f  two Hours we obferved, that 
there wanted half an Ounce 7r ^ ,  all but 7 Grains, or 233 Grains o í  Water^ 
which in that Tim e had gone otr in V apour; tho’ one could hardly perceive 
it iinoak, and the Water were not icnfibly warm. This Quantity in fo ihort 
a T im e fcemed very confidcrable, being little lefs than 6 Ounces in 24 Hours, 
from i’o  fmail a Surface as a Circle o f 8 Inches Diamerer. T o  reduce this 
Experiment ro an exa6l Calculus  ̂ and determine the Thicknels o f  the Skin 
o f  Water that had fo evaporated. I afiume the Experiment ailedged by 
Dr. Edrj), Barnard to have t^en made in the Oxford Society  ̂ viz. that tlie Cube 
Foot Englilb o f Water weighs exactly 76 Pounds T'royy this divided by 172 8 , 
the Number of Inches in a Foot, will give 253 j  Grains, or half Ounce i g f  
Grains for the W eigh t o f  a Cube Inch o f  Water ; wherefore the W eighc 
ot 233 Grains is í  j f  or 35 Parts o f  38 of a Cube Inch o f  Water. N ow  the 
Area o f  the Circle, whoie Diameter is 7 /7  Inches, is 49 fquare Inches j. by 
which dividing the Quantity o f  Water evaporated, viz. o f an Inch^ the 
QLJOCc or ,-̂ 3, fhews that the Thicknefs o f  the Water evaporated was the 
53d Part of an In ch : But we will fu^jpofe it only the 60th Parc, for the Fa
cility o f  Calculation. If  therefore Water^ as warm as the A ir in Summer,, 
exhales the I'hicknefs of a 60th Parc o f  an Inch in two Hours from its whole 
Surface; in 12 Hours it will exhale - o f  an Inch *, which Quantity will be 
found abundantly lufficient to fcrve for all the Rains, Springs, and Dews, and 
account for the Cafpian Sea ŝ being always at a Stand, neither wafting nor 
overflowing > as likewiic for the Current iuid to fet always in, at the Streigbts 
o f  Gibraltarj though thofe Mediterranean Seas receive fo n*iany, and lb confider- 
ablc Rivers,

T o  eftimate the Q jan tity  o f  Water arifing in Vapour out o f  the Sea, I 
think I ought to coniidcr it only for the T im e the Sun is up, for that the 
Dews return in the N igh t as much, if  not more Vapours than are then emit
te d ; and in Summtr the Days being longer than twelve Hours, this Excels 
is balanced by the weaker A6lion o f  the Sun, efpecially when rifmg before 
the Water be warmed : So that if I allow o f  an Inch o f  the Suriacc o f  
the StM 10 be raifed fe r  diem in Vapours, it may not be an improbable C o n 
jecture.

Upon this Suppofition, every 10 fquare Inches o f  the Snrfacc of the Wit
ter yields in Vapour per diem  ̂ a Cube Inch o f  W aters and carh Iquare Foot 
half a Wint P in t; every Space of 4  Foot Square, a Gallon ; a Mile Square, 
6 9 i 4 l 'o n s ;  a fquare Degree, luppofe o f 69 Englifr) Miltrs, will evaporate
33 Millions of T uns; A nd if the Mediterranean be eflinjated at 40 Degrcer. 
long and 4 broad. Allowances being made for the Placrs where it ii broader by 
thole where it is narrower (and I am fure I guefs at the leait) there wil! 
be 160 Iquare Degrees o f  Sea>, and confequcntly the whole J^ditarnneaK
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muft lofc in Vapour, in a Summer’s D ay, at leail 5280 Millioirs of Tuns. 
A nd this Quantity o f Vapour, though very great, is as Jittlc as can Lj con
cluded from the Experiment produced : And yet there remains anot- '-r C aufc, 
which cannot be reduced to the Rule, I mean the fp':nds  ̂ wlicreby the Surr.vcc 
o f  the ¡Fater is lick’d up lomewhat faller than, it exhales by the 1 leat ot the 

.Sun i as is well known to tlioic that have confidered chofe drying IFtnds which 
blow fometimes.

T h e  Mediierranean receives thefe confidenible R ivers; the Z&irwj, the^¿í7«, 
the Tiber  ̂ the Poy the Danube  ̂ the Neijhr^ the Boryftbenes  ̂ the ‘Tanais  ̂ and 
the N ik s  all the reft being of no great Note, and their Quantity of ¡Vattr in- 
confidcrable. W e  will fuppofe each o f  thcfe nine Rivers to bring down ten 
I'imes as much W ater as the Rivcr HmmeSy not that any of them is lb great 
in Reality, btit to comprehend with them all the fmall Rivulets that fall into 
the Sea, which otherwiil* I know not how to allow for.

T o  calculate the W ater o f  the 1 aíTume that at K'mjloH-Bridge^
where the Flood never reaches, and the W ater always runs down, the Breatlth 
ot the Channel is 100 Yards, and its Depth it being reduced to an Eqaa- 
iity (in both which Suppofitions I am lure I take with the m o f t j  Hence 
the Profile o f  the W ater in this i-'lace is 300 fquarc Y ards: This muitipiied 
by 48 Miles fwhich I allow the W ater to run in ¿4 Hours, at 2 Miles in an 
Hour) or 84480 Yards, gives 25344000 Cubick Yards ot W ater to be eva
cuated every D ay, that is, 2030000 Tons ptr diem\ and I doubt not but in 
the Excefs o f  m y Meafures o f  the Channel o f  the River, I have made more 
than fuííicient Allowance for the W aters o f  the Breniy the IVandcl  ̂ the 
and Darwenkj which are all worth Notice, that fall into the Thavies below 
Kingfton.

N ow if  each o f  the afortfaid nine Rivers yield ten Times as much W a 
ter as theTjfww.Yj doth, ’ twill follow that each of them yields but 203 Millions 
OÍ Tons per diemy and the whole nine but 1827 Millions o f  Tons in a Day , 
which is but little more than y o f  what is proved to be railed in Vapour
out o f  the Mediterranean in twelve Flours TinK*.

In order to explain the Circulation o f  Vapour experimentally, I
arincChft caufcd an Experiment o f  the Qiiantity o f  Vapours arifing fimply from the

^^'armth o f  the W ater, without being expolcd either to Sun or W in d , to be 
Coll. 1693. made xwCreJham College  ̂ which was performed widi great Care and Accuracy,

Operator to the Royal Society. H aving added up into one Sum> 
aii.p-'isj. the Evaporations o f  the whole Year, I find, that from a Surface, asn ea ra s  

could be meafurcd o f  eight iquare Inches, there did evaporate during the Year, 
16292 Grains o f W ater, which is 64 Cube Inches o f  W a te r ; and that divided 
by eight Inches, the Area o f  the W ater’s Surface, íhows that the Depth of 
W ater evaporated in one Year amounts to eight Inches. But this is much 
too little to anfwer to the Experiments of the French  ̂ who found that it rained 
nineteen Inches W ater in a Year at Paris-, or thofe o f M r. TownUy  ̂ who by 
a long continued Series o f  Obfcrvations, has fufficicntly proved, that in L.;«-
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cafhire, at the Foot o f  the H ills, there falls above forty Inches o f  W ater in 
the Year’s Tim e. W hence it is very obvious, that the Sun and W ind are 
much more the Caufes of Evaporation, than any internal Heat or Agitation 
o f  the W ater.

T h e  iame Obfervations do iikcwifc fiiew an odd Quality in the Vapours o f  
W ater, which is that of adhering to the Surface th.u exhaled them, which 
they d ea th , as it were, wich a Fkece o f  vaporous A ir, which once invefling 
ir, the Vapour rifes afterwards in much Icfs Q.uantity : W h ich  was ihevvcd by 
the fmall Quantity o f Water that was loft in twenty four Hours T im e, when 
the A ir wjs very ftill from W in d ,  in Proportion to what went away when 
there blew a ftrong Gale, aldiough the Experiment were made in a Place as 
clofe from the Wind as could be well contrived. For which Reafon I do not 
at all doubr, that had the Experiment been made where the W in d had 
come freely, it would have cariied away at leaft three Tim es as much as 
we found, without the Afilftance o f  the Sun, which might perhaps have 
doubled it.

By the fame Experiment it likev^ife appears, that the Evaporations in
July, and yíugujl (which arc nearly equal) are about three Tim es as 

much as what evaporated in the four Months oí' Novew kr, December, Jam a- 
yy and February, which are likewile nearly equal, March and April anfwering 
nearly to September and OSfoher.

1 ‘his Fleece of Vapour in ftill W eather hanging on the Surface o f  the W a 
ter, is ilie Occafion o f  very ftrange Appearances, by the Refratflion o f  the faid 
Vapours differing from that of the common A ir , whereby every T h in g  appears 
railed, as Houles like Steeples, Ships as on Land above the W ater, and the 
Land raifcd, and, as it were, lifted from the Sea, and many Tim es feeming 
to overhang. And this may give a tolerable Account of what I have heard o f  
feeing the Cattle at high W ater T im e, in the Ifle of T>ogs from Greemjotcb  ̂
when none are to be feen at low W ater (which fome have endeavour’d to eX' 
plain, by luppofing the Ifle o f  Dogs to have been lifted, by the T id e  coming 
under it.; But the evaporous Effluvia o f  W ater having a greater Degree o f  
Refraflion than the common A ir, may fufHce to bring thofe Beams down to 
the E ye, which when the W ater is retired, and the Vapours fubfided with it, 
pafs above ;■ and confequently the Objeéls feen at the one T im e, may be con
ceived to difappear at the other.

( I I I  )
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J A N U A R Y ,  1693. 1 F E B R U A R Y ,  i6g^ .

D. Grains, Barometer, iVeatber, D. Grains. Tber. Barometer. Weather,

I 3*1 5 29. 7 Froil. J 36 29 30. 0
2 21 M4 29. 7  Some Rain. 2 27 26 30* 2

21 18 29. 7 3 33 25 30. 2

4 8 29. 7 4 48 16 29. 9

5 2 2*- 8 1 5 3Í Í 20 29. 9 Some Rain.
6 aOf- ] 50. 5 Froft. 6 26 16 29. 9 Small Rain.

/ 31 30- 5 Froft. / 26 n 29. 8
8 25

1
5 30- 4 Froft. 8 28 11 29. 9

9 23 30- 4  Froit. 9 23 16 30. Ü
10 iS 0 30- 4 10 26 20 30 ' 0

11 ¡S 0 30. 4 i i 39 8 30* 0
12 18 —  0 30* 4 I2 40 5 29. 8

»3 22 —  6 30. 3 Frofl. 52
—  1 29. 4  H ig h  W ind.

u . 207 7 30. 3 Froft. »4 35 6 29* 2

'5 2 l t — 10 3 *̂ 3 Froft. *5 35 11 29, 4  Some Rain.
i6 ¿4 30 - 4 Froft. 16 24 20 29. 2 Rain.

'7 18 30* 3 i  Froft. ^7 39 20 29. 5 Rain,
i8 28 — I j 30- 2 Froft. 18 39

3 5Í
19 29. 8

^9 — l a 30. I Froft. 19 *7 29. 7
20 H —  3 29. 6 20 35i 16 29. 3

21 2 1 0 29*
1%

9 21 35 29. 0 Rain.
22 18 2 29. 5? 22 29 IÜ 29. 2
23 iS t 0 30. 0 Froft/ i 3 35 5 29. 3
24. i S i 3 30 ' 0 Froft, 24 37 1 29. 2
25 141 9 29. 9 25 35 5 29. 4
20 H i H 29- 7 2 Í 23 i —  8 29. 0 Snow,
27 20 Í 7 29. 2 ^7 2 1 — 1 1 29. 4  Snow.
28 3 (̂ 10 29. 7 28 24 — 14 29. 3 Froft.
29 2 ? t 15 29, 5 Some Ram.
30 27i 15 2p . 7

3 ' 27 27 29.
—

075 Gr, 690iGr.
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M A R C H , 1693- 1 A P R I L » 1693,

D. Qrabn. Barometer. JVeatber. D. Grains. Barometer.. IVealber,

1 ¿5 •— i 2 1C). 2 Froil. I 32 15 29, 4

2 3 >i — 12 29. I Snow, 2 39 ^5 29. 5
o 28 —  Í3 29. 3 Snow, Froft. 3 3? i 14 29. 7

4 28 — 12 ¿9. 6 Froft. 4 37 23 25>. H

5 28 —  8 29. 3 Frcft. 5 3» 29 29. 2
6 20 —  1 29. 1 0 ^9 32 29. 2

7 35t —  5 29. 3 Rain. 7 32 33 2p. 3
S 39 9 29. 7 8 32 35 29. 4T
Q/ 42 i 8 30- 0 9 28Í 40 29. 2

10 39 H 30- 0 10 35 33 29. 4

I I 33 21 30. 0 11 37 33 29. 4
12 +2 21 29. 8 12 34 37 28. 9
1 ^42 22 29. b i *3 39 32 29. 4

H 46 23 29. 4 14 39 33 29. 5
62;- >4 29. 6 Í 5 39 29 29. 7

i6 -’fJ 19 29. 5
lO 35 30 29. 8

*7 422 12 29. 4 *7 37 3 ' 29.
/8 50 10 28. 9 18 361- 36 29. 4

«9 5 * i 7 29. 2 *9 36 29. 3i
20 45 8 29. 2 20 3^ 32 29. 3

21 4 * 7 ^9 - 0 21 39 37 29. 2
22 50 8 29. 4 22 46 35 29. 4
23 37 10 29. 5 23 42Í 35 29. 5
24 33i 6 29- 4 24 52 35 29. 2
25 27Í 7 29. 3 25 50 35 29. -5J.c »
26 30 11 29. 4 26 5^ 36 29. 7
¿7 57 9 29. 6 27 3« 44 20. 5
28 3« 4 29. 6 28 43 46 29. / *
29 30 >7 29. 5 20y 40 49 29. 6
3« 30 20 29. 4 Í 30 52 42 29. 9

31 20 24 29. 3

—
1166G.

—
1203 G.
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M A Y ,  1693. I ■ J U N E ,  1693.

D

ó

Q ✓ 
110

|l J 

12

^3

H

56
6166 
61

5 52 
6 4 8

’59Í  
5 Í 
5  ̂
43

0221
22

23
24
25 61
26

49

54

59

59
15 46^
J 6 4 6 Í

/ 7 5 6
'18

1̂ 9 
20

70 Í
58Í

73
78

o

67t
64

'28 71  
So
89-i

29

31 106

1968 G.|

. H er Baromeier, Jf^catber, D. Grmns, tber. Barometer. IVeatber

3 >̂ 30. I I 78 ^5 29. 9
i t 30. 0 2 i>’5 6z 30- 0
21 30- 1 3 95 54 30* 2 V

*9 30. I 4 77 52 30- JÍ
jO. I 5 ^3 50 29. 9

45 29. 8 6 49 60 29. 7i
35 29. S pm

/ 40 67 29. 7

34 29. 7 8 i 3̂ 63 29. 7

3 ' 29. 6 9 63 69 29. 8

35 29- 5 10 63 ^3 29. 8

30 29. 5 11 55 70 29. 8'i
3¿ 29. 6' 12 5« 87 28. 8
26 29. 7 13 59 75 29. 9
32 29- 7 i 14 86 72 29. 7
35 29. 7 Í 5 *53 79 29. 8
34 29. 8 i i(> 58 78 29. 9
36 30- I 17 86 79 30- 0
35 30. 3 18 81 66 30- 0
47 30. I- 19 92 57 30. I
50 30- 0 20 S i 60 3O' 0

52 30. I 21 80 7 * 29. 9
64 30. I 12 76 67 29. 8
^4 30. I • 13 63 69 29. 7
62 29. 9 i 24 03 62 29. 6
74 29. 9

f 25 57 65 29. 8
68 29. 9x 2^ 46 70 0̂* 0
75 29. 9 t i ? 49 i 68 30. 0
67
69

30. I

30* 2
28
2p

52
Í̂9

74
68

30.
30.

0
2

70 30- 2 30 62 69
•

2

68 29. 9

! .i008'*G.



J U L Y , 1693. 1 A  U  G  U  S '1', 1693.

D. 77.»í;\ Baroutetcr. Weather, D. Grains. Tber, BaromeUr, Weather.
\«

1 75 67 30' 0 I 8̂ 0 /I 29; 5
í

2 7 ,*) 67 30. 0 M77 73 29. 6

3 6^ 62 30. 0 á 1 1 .̂3 29. S

4 62 61 3^' I 4 78 64 2p. 9
60 .;o. 1 5 79 29. 9

6 74 65 30- 0 0 81 70 29. 9

/ 61 ^0. 0 V / 94 83 25). 6

8 ñi 0 8 79 86 29. 6 • .t«
9 46 74 29. 9 9 68 82 29. 7

1
1

10 52 77 ^9 - 9 10 70 83 29. 8 1
M

11 72 T4 29. 8 11 92 ^5 29. 81
12 74 82 29. 4 12 70 80 JO- 0 • « 1 A
13 88 75 29. 7 ^3 81 73 29. 9 *1

14 83 02 29- 9 í 14 68 75 29. 7 1 •* É
84 ^5 ,̂ o- 1 . i *5 69 74 29. 9 .1 ♦ t

16 84 68 29. s lO 77 72 29. S
i

1
*7 7 ^ 58 30- 1 J7 77 77 29. 7 t ^
18 77 ?o- 2 18 «4 77 29. 7 ;

*9 oó 78 0. l i '9 86 64 29. 5
1

20 7 í 78 so- I 20 78 68 30* 0
•  ^

c

21 72 82 s o  0 » 2 1 68 67 29. 7
........... ír ■ i

22 90 74 so- 0 22 71 ^5 29. 7
23 99 68 SO 0 -i' 75 55 29. 9

ÍÍ5 7 í SO. 0 ^4 64 54 29. 5
1

1 •
25 85 81 29. 9 . 25 63 57 29. 5
26 94 75 29. 9 'i 26 58 59 29- 4
27 97 70 29. 8 27 60 55 29. 5 -
28 81 73 29. 7 28 53 55 29. 9
20y 87 67 29. 9 29 53 58 29. 7
3« 78 64 29. 9 30 53 56 29. 7 i . ’

3 ' 78 79 29. 3i 3 * ^3 ^  48 29-. 7 1

5 0 0 2246 G. «
i

■f ■

I

i

0 ^ 2

£0.
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N O V E M B E R ,  1693. D E C E M B E R ,  1693.

D. Grains. iher. Barometer. ¡Feather. D. Grains. •rifir. Baromeier. Weather.

] 18 22 20. 6 1 U i — 16 30 ' 0 Froft.

2 15 3*̂ 29- 7 2 i 6 i — 10 30- 0 Rain,

2 24 34 29. 6' 3 12 —  0 29. 9%/
4 26 3^ 9̂ - 7 4 12 7 29. 4  Some Rain.

Ü 21 29. 8 5 ' 7 i 10 22. 2

6 IC 29. 8 6 33 15 29. 4 Some Rain.
29 9 29. 7 7 19Í ^5 29. i t

/
«

✓
20 23 29. 5 8 18 20 29. o R .& m u c h W e t

0 21 2J 29. 9 9 18 27 28. R . &  Storm,

10 21 30 29. 7 xc 25 16 28. 9 Some Rain.

! I 32 27 29. 7 [ 1 28Í ^3 29. 6

12 22Í 34 29. 5 12 28 9 29. 5

I? 3 ' 23 29. 4 '3 25 14 29. 2

14 25Í 55 29. 9 14 Í5 20 29. 2 Some Rain.

>5 27 10 29. 4 »5 »9 20 29. 5
16 25Í

0« 29. 6 16 22,;- «5 29. 5
26 1 7 29. 5 17 17Í- 20 29. 5

iS
1

21 —  I 29. 5 Great F cg . 18 2 l i 10 30- I
21 —  2 29. 5 Great Fog. *9 22 3 30- 0

20 19 2 29. 6 2C 16 6 29- 8

21 *5 5 29. 8 Fog. 2J »4 i 9 29. 6
22 i i i 12 20. 7 Some Rain. 22 i 6 i H 29. 3

23 20J 14 29. 7 23 22 1 1 28. 5 Stormy,

24 24» S 29. 8 24 ■> 3 4 29. 0

25 24Í 5 29* 9 25 22 0 29. 5 Froit,
26' 33 — 12 29. 9 Froft. 26 22 5 29. 2 Rain.

27 33Í - I 2i 29, 9 Froil. 27 16 10 29. 3
27 —  14 2 0. 8 Froil. 28 20 6 29. 0

29 42 —  16 29. 8 1 W ater 29 25Í 0 29. 2 Froil.
J.2« — 29. 9 ^Frozen. 20 29Í 5 28. 6 Stormy.

—
3 > 24 7 29. 2

764 Gr. 646 Gr.

N cte, T hat in the Column o f  the T^hermomttcr,— denotes D e
grees o f  Cold below the freezing Point; and that from the tenth 
o f  N m . CO the E nd belong to the foregoing Y ear, 1692.

I
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X X X l l I .  I. T h e  .111 agree, willi al! other FiniJs in this, lhat il p-avUales ‘, 
and it has this pcculiui I’roperty ^whicW is not^fu luuch oblcrvcd o f  oiIki; 
Fliiids) that its Ipccili^al Gravity is not always the fame. N ow  !vou know:

tht 
•/* H U atktr  
jr c m  tc t  
j i 't c r j i i t n t

¿cn 
P 99

according to the'ctrtaiii KuJcs o f  ihc balamng o f Fluids arnongft rliemfclvcs, 
^“pr'cir- Fluid fpcdjicalfy lighter than another, will afcenJ and emerge above it v and 

,n-171. every FM á fptcifically heavier than another, v.'ill áfiend  and/i.^^* bc!ovv. Ko*,v 
there is ibmc certain between the fpee'iftid Grauttks o i  xhc Fittid o i
'Air^ and ot that which afcends \v\ yapouySy and falls down again into 
and i f  this Propoi'tion were ilill the fame, ’ tis like we fiiould have no Ccmmj>;:uyc 
o f  thole Fluids  ̂ bitt the Vapours would cither always float above, or always i\ay 
below. But this Proportion o f  their fpscijicalGravity is frequently ch a n ged ; For 
ii’ á known that/F^.vr, when wavm and tepid, is lighter th in  when it is cold; 
and the daily Obfcrvations of the different Heigiits o f  the Mercury in tlie Baro  ̂

fccpc do make appear, that the Aimofpbere's Graviry n  not aUvays the fame. 
i\nd now from thefe known Properties may be eafily dcduccd a llacical Account 
o f  the rifing of Vapours  ̂ their being carried in the A ir  in Clouds, and their 
failing down again into Rain. For if we may be allowed to fuppofe that when 
the Amwfphere is heavieft, there is fome fuch Proportion between its jpecifical 
Graroiiy  ̂ and that o f  the Fluid o f  Vapours, as there is between iVater and 0 /7; 
the Vapours, according to the known Laws o f  Fluids^ mult needs afcend, and
lo long as this Proportion continues they mult needs float above in the ^ iir; bat 
wiien the Atmofpbere^s Gravity is chang’d , tlie Papours mult fall down again.

1 do not know any determinate Inltrumenc that will indicate the Jfccnt o f  
VajK)urs, as certainly as the Barofcope does the Change o f  the Air^s W eigh t, 
(for our common Hygrojcopes m c  not very exa(5t, and befides, I fuppoie their 
Change by Moiiture ihcws rather the falling than the rifing o f  A '̂lpours) vet 
ihere are two or three Oblervations which leem certain Indications of their *A- 
fcent: as firil, i f  the Horizon and the remote H ills fetms fmoaky, and incon- 
fpicuo'js, ib that nothing c in  be feen ac any Diitance, and that, tho’ the Hea
vens be not cloudy but clear, and tho’ there be no F o g , nor yet any Cap of 
Clouds upon the Hills (which do rather indicate the falling o f  Vapours.) Agciin  ̂ if 
when you look to any diltanc Part o f  the Country, round about you, it apjjcar all 
in an undulating Motion, this feems to be a Sign o f  the plentiful rifing o f  Va
pours*, for this is only occafioned by looking through an unequal waving Me
dium  ̂ which makes frequent Inflexions of the Beams o f  L ig h t, as you fee any 
Objedl feems to have a tremulating M otion in all its Parts when you look uj>- 
on ic through Sm oke. Another Indication o f  the Alcent o f  Vapours Jeems 
to be the copious rifing o f  Steams above W aters, Marifb Grounds, and Fens; 
which is frequently feen in Frofts, and in cool N ights in Summer. T o  thcfe 
I may add the Redneis of the Sun (lb as to be eafily look ’d u p n )  and Moon* 
a confiderable T im e before their fétting, or after their rifing. N o w  iince I 
iiavc had Occafion to make Oblirrvations o f  the Barofcope  ̂ Í Jiave always 
taken notice o f  all thefe, when the Mercury was riling, and conlequcntly in 
the hicreafi of the Atmofpber&h G ravity : But on the contrary, when the Aler* 
cury has been low in the Barojcopc  ̂ anti fo the Atmcfphcre's Gravity lefs, I have 
oblerved none o f  theie Effects, but the remote Hills were clear and d illin d ,

(unlcis



(unlefs fomctimcs a Cloud had fall*n down ujxin them) and no waving to be 
obfervcd in the A ir, nor Steams irom the Waters. I know not whether I may 
add here a Conjcaure about the great L ig h t, an:! the C^pr^ faltanUs^ which 
are fome Nights to be feen in the North. I have taken notice o f  them ufually 
when the Mcrcury has been high in the Barofccpe\ and then they appearing in 
that Quarter o f  the Heavens where the Sun is at that T im e below the Horizoriy 
this has given me Occafion to think, that perhaps the Steams o f  Vapours may 
have afcended To far in the Atmofphere as to be beyond the Earth’s Sliadow in 
that Part o f  tlie Horizon^ and fo by refraif^ing the Beams o f  L ig h t  toward? 
us, to occafion that L ig h t, and thofe Capr^ ¡altantes. It may be confidered 
alio whether the red Skies in the Evening, which betoken fair W eather, do 
not proceed from the H eigh t of the Clouds, occafioned at that T im e by the 
Increafc of the fpecijical Gravity of the /limcfphcre.

N ow  as to the falling down o f  the Vapours again, it is vifible by their ga
thering into thick and dark Clouds, by the tailing down o f  Clouds and M iíls 
on the Tops o f  Hills, and thick Fogs in the A ir, and by their dropping down 
into Rain, Snow, and that thele do ufually fall out only when the Mer~ 
cury fubfides a little, and confequently when Atmofphcn^ Gravity is Icfs, is 
the conflant Obfervation o f  thofe who have had Occafion to take notice o f  the 
Changes o f  the Barofcope,

Againft this it may be obje<fted, tliat 1: is obfervable many times that even' 
when the Meratry in the Barofcape is rifing, there will be Rain, and particu
larly fometimes in North-Eafi Winds. T o  this I anfwer. T h a t  if the Clouds 
have been carried for fome while towards one Quarter o f  the Heavens by the 
WinAs  ̂ and then if tlie Winds do fuddenly change into anotlier Q jarter, thefc 
Vapours  ̂ which were formerly fcatter’d into fmall Particles, and lb did eafily 
float, arc fuddenly driven together into little Drops, and To muft needs fa ll ’ J
down into R aiu ; and tlierefore the falling o f  Rain while the Mcrcury is rifing, I
is obfervable only upon the fudden Change o f  contrary W inds. *

But let us confidcr, in the next Place, whether thofe frequent Commotions 
in the Air^ which we call JVinds  ̂ may not be accountcd for upon the ilime 
Principies. Thar known Dsjimticn of Arcbimides is univerfally acknow ledged,
^ o d  taruTti partium minus prcjfe espcllantur a magis prejps *, fo that if  there be 
any Portion o f  a Fluid o f  a tar Ids Preifure and Refiltance than the red, the 
whole Fluid runs in a Current thither, till all be reduced to an M<iuilihrium,
N ow  it is evident that the PrciTure of the A ir  is not always the fame, and *tis 
very probable (which Experience will determine, by m aking joint Ohfcrva^. 
tions o f  the Barofccpe in feveral Places o f  the Earth at r!ie fame time) that the 
Air's Gravity is not alike chang’ d throughout the whole Atmofphere in an In
itant. So that when the A ir  becomes Jpecificaily Ughter in one Place, or its 
PrefTure leíTened, the neighbouring Parts o f  the Atmofphere  ̂ whofc Weight is 
not thus leiTened, run thither in a Current, till the Atmofphere thereabouts be 
reduc’d to an JEqiiilihrium again j and according to the l^ortion o f  A ir  thus 
changed, and the leifenM or acquir’d LVgrees of the Weight and Springs the 
Currents or W inds are itrong or weak, of a long or íhort Continuance. N o w  
Obfervation and Exi[?ericnc? du agree with thÍ5, t'le Mercury being, found fo^

fubfide.

( 1 1 9 )
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lubGdc for the moil Part in the Barofcope at the rifing of W in d s ; fit leafl; it is 
obicrvcd to be in M otion, and eiilier rifing or falling, and confcqucntly there 
is u Change in the Aimofpbcrcs PrciTure at tiiat Time.

But the great Difficulty renjains ilill, how to account for the different 
Changes o f  the fptcijick Gravity o f  the Atmofphere. O f  this there can hardly 
be expcdted a liitisfadory Account, till we come to know the Caufe o f  Ciravl- 
ty  in general, and of the A ir ’s W eig h t in particulari and therefore 1 ihall 
only here offer two or ilirec Hints, which perhaps may incite others to confi- 
der it more narrowly. And it is now almoil generally acknowledged, 
that there mufl needs be a riutd  much more fubtile than common y /̂r, and of 
a far greater Preífure than A ir\  which is tlie Caufe o f  the Continuity and Co- 
hefion of all tcrreflrial Bodies, and in which the A ir  feems as it were to f ôar, 
and to have the fime Relation to it, as the Va|X)urs do in, and have to the 
A i r ; and therefore if we could reach its Nature and Properties, it might be 
confidered what Influence this may have u|X)n the Change o f  the A ir ’s Gravi
ty. O r, ficorkll}\ feeing the Infufion o f  one Láquor into another, in O^ymical 
Preparaticm^ will alter its fpectfical G ravity, fo that the Bodies which were 
tormcily born up in it, will fall down and be precipitated ; as the Particles of 
Gold floating thro’ A'lm  Rigis will be precipitated by the Infufion of ano
ther Chymical L iq u or; it may be confidered, whether Plenty o f  nitrous 
Steams, or fome fuch Mixture, may not alter the A ir ’s JpeciJical Gravity, Or, 
thirdly  ̂ we may pofTibly conie to a nearer Relblution o f  this, by confidering 
the Influence which the Heat and Cold have upon the A ir ’s Spring. I 'h e  Air 
you know has this peculiar Property, which is not fo much oblerved o f  o- 
ther Fluids; that it is endued with Elafticity as well as Grax'ity\ and there
fore we are to confider what Influence the Change o f  its Spring may have upon 
the Change o f  its W e ig h t : and it fcems evident, that the Increafe o f  its Spring 
doth diminifli its W eigh t, and the leffcning o f  its Spring will increafe it j for 
upon the Increafe of the A ir ’s Spring, the A ir  is rariiied, and fo a lefier Por
tion o f  it preiles upon the fubjacent F lu id : But when it is leflened, the A ir is 
condenfeJ, and fo a greater Portion o f  it preiTts uj>on the fubjacent Body. 
For Example, let us fuppofe the fpringy Pat tides o f  A ir to be like the fprin- 
g y  Hairs of W ool, or the Spring o f  a W atch *, and that many Millions of 
Kows o f  them g o  to make up the Cylinder o f  A ir , which, from the T op  
o f  the Atmofphere  ̂ preflrs upon the M¿rcury in the Barofcope  ̂ and keeps it fuí- 
pended to the H eigh t o f  thirty Inches % let us fuppole this A ir  raritied, fo 
that all its fpringy Particles expand themfelves, and therefore ihut o ff of this 
Cylinder íbme thouíánds o f  thoie R ow s; this Cylinder, being now made up of 
a far lefler Number o f  thofe Rows of Particles, mufl needs have a leiTcr 
Preflure upon the Mmnry^ fo that it will'fubfide, {>erhaps, to twenty nine. 
A n d  thus it continu^^ till the A ir ’s Spring be weakned, and fo the Parti
cles crowded again into narrower Room . N o w  if this be found to hold in 
the Theory  ̂ Experience feems very well to anfwer it: For I have hitherto 
obfer^ed, that in cold W eather, and fliarp Frofls, ú\í: Mercury rifes higheíl in 
the Barofcope; and if  the Foreign Meafurcs a g r e e  with ours, it is ufually 
higher here tlian in Frame or Italy,

I
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I Hiall here, after all, fubjoin two or three Obfcrvations, which may fervc 
to confirm what has been (aid. T h e  firfl is o f  the Courfc o f the Weather un
der or near the TJtic, I have read in the fccond and fourth Parts o f  Purchas 
his Pilgrims^ (and I doubt not but later Travellers attcft the fame Truth) T h at, 
in Brafi!  ̂ and Guiam  in America ; in Gumea  ̂ CofJgo, and Ethiopia in Africa \ in 
x\\c Eaft-Indies^ and ihtM aldive Iflands ; they have almolt continual Floods of 
Rain from about the B.-ginning o f  M i^  to the End o f  Augufi^ which they 
call their W inter, and the reft o f  the Months o f  the Year fair and clear W ea
ther, which they call their Sum m er: So that when the Sun is neared to them, 
they have conltant Rains, and when remoteft, fair W eather; and this 1 impute, 
amongfl: other Caufcs, to the extraordinary Rarefaftion o f  the A ir , and Icflening 
o f  its Jpccifical Gravity there at that Tim e \ fo that the Vapours in the neigh- f
boLiring Parts o f  the Air, do all flow thither, and defcend, as it were in Floods ^
of Rain. And as this is reckoned to be the Caufe o f  the Inundation o f  the AWi, i
and fome other Rivers, fo perhaps this may be the Reafon alfo, why thofc j
Countries which are neighbouring to them, and fomcwhat remoter from the j
Lhie^ fuch as Egypt  ̂ and the like, have feldom or never any Rain, i

M y  fccond Oblervation is o f  the Barofcope  ̂ v iz. T h a t when the W ind is 
Nortli, North-eaft, or North-weil, the Mercury ever Rifes, and Ib the A ir  is 
heavier; but when the W ind comes from the South, South-eaft, or South- 
weiV, it falls, and fo the A ir ’s Gravity is lefs : by which we may lee what In
fluence the Cold and Heat have upon the A ir ’s W e ig h t ; and you know a cold 
W ind is fiid to drive the Sails o f  a Ship much more forcibly than a warm.

M y  third Obí'ervation is o f  an Experiment of the honourable M r. Boyle. n.6.p.ic48.
I made, fiith  bt\ by Dillillation a Blood-red Liquor, which chiefly confifted 
o f  fuch iiline fpirituoiis Particles, as iray be obtained from the Mals o f  Blood \
in human Botiies. This Liquor is o f iuch a Nature, that if a Glafs V io l, about |
half filled with it, be kept well Itopt, the red Liquor will reft as quietly as j
any ordinary one, without fending up any Smoak *, but if the Viol be un- 
llopr, fo that the external A ir  be permitted to come in, within a quarter of 
a Minute or lefs, there will be elevated a copiojs white Sm oak, which will .
not only fill the upper Part o f  the Glafs, but plentifully pals out into the 
open A ir, till the Viol be again flopped. And a little after be addŝ  I f  the u n - ^
ftopt Viol were placed in our Vacuum  ̂ it would not emit any vifible Steams 
at all, nor lo much as appear in the upper Part o f  the Glafs that held 
the Liquor ; whereas when the A ir was by Degrees reftor’d at the Stop-cock, 
the returning A ir would prefently raife the Funics, firft into the vacant Part 
ot the Viol, whence they would aícend into the Capacity o f  the Receiver 5 
and likewife when the A ir  that was requifite to fupport them, was pumped '
out, they alfo accompanied it, as their unpleaíánt Smell evinced, and the red 
Spirit, tho’ it remained unftoppcd, emitted no more Fumes till the new A ir 
was let in again. So fa r  be. Such you fee was the Proportion between the 
Gravity o f  the Vapours of this red Liquor and the A ir ,  that the A ir being 
in its ordinary Degree of Gravity, theie Vapours did afcend; but the A ir ’s 
Gravity being much leflrned in the Receiver, by the pumping out a great 
deal o f  it, and fo expanding the Spring o f  the reft, it was not able to elevate 
thofe Vapours,
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2. T hat there is in our A ir  a Body more fubtile than are the Fumes and 
Vapours mingled with it in our lower Region, and which, with it, do make 
up that heterogeneous Mixture, which we commonly call A ir, I think to be 
very certain. But whether that fubtile Body be (as Dr. Garden iccms to 
fuppolej much heavier than our common A ir , I much doubt ; and do 
rather think it nor, not having hitherto obfcrvcd any cogent EKptriment, ei
ther to prove it heavy or elaftick ; B.it it may, for ought I know , be void as 
well o f  W eigh t as Spring ; and, what we find o f  either, in our common A 'r ,  
may be attributed to the other Mixtures with it. For the A ir being of a dihv- 
rcnt Gravity, indifferent Tim es and Places (arifing, I fuppofe, from the diffe
rent Kinds and Quantities of the Fumes and Vapours, and other Particles, which 
are Ingredients in it, and the different Force o f  the Sun’s Heat acting thereup
on, increafing or allaying the Spring thereof, and otherwife) we are thctclore 
to confider o f the A ir  as a Fluid, whofe Parts are in fome Places heavier, and 
others lighter; and therefore much o f  a like Nature, as if they were ditfc 
rent Fluids, o f  different fpccifick or intcnfive G ravity, one from the other

Now when feveral Fluids, or feveral Parts of a Fluid, are thus of different 
W eights, they will ftrom the general Nature o f  heavy Fluids,) wlien undi- 
Curbed, change Places with one another, till the heavier bccomes loweft, 
and the lighter higheft.

A n d  this nor only as to the minuter Parts; it isobierved in Chymica! Pre
cipitations, or the finking o f  Sand in W ater, or its fmaller earthly Particles, 
which liibfide in a muddy Sediment, and the like of other IJqjors when at 
fe ll, and the Atoms (as they were wont to be called^ flying in the A ir  when 
diilurbed, but fubfuiing in the Form of Duft wh-n at reft, all which, accor
ding as rhey be fmaller, do (cateris panbus) fubfule more flow ly: But much 
more as to larger Parcels; as when O yl, W ine, W ater, Beer, or other rhc 
Jike Liquors, are put together in the lame VclTcl, as will be obfervabL- to the 
E y e ,  efpecially when their Colours are confiderably different.

A n d  the fame will happen, if fome Parts o f the iiimc iJquor, do acciden
tally acquire, by Expanfion, or otherwife, a greater D/gree o f  Lightneis 
than the other Parts j thofe lightned Parts afcending, the heavier fubfide; as 
when W ater, Beer, or other thin Fluids, be gradually heated by a Fire un
derneath, the lower Parts being FirÜ warmed, afcend to the I 'o p ,  whi:e tlie 
colder and heavier fubfide; whence we find, in lijch Cafes, that Bubbles do 
arife, and that at the T o p  is warmer than that at the Bottom : But in cafe 
what is warmed be o f  a thi( ker Confiítence, foas that the Parts cannot readily 
Jhift Places, that at the Bottom will be hotter; and in cafe it be heated by 
Fire over it, there will (i fuppofe) be no fuch Bubbling, (or not fo much oif 
it,)  that at the T o p  being fint heated.

From fuch Confiderations as this. Dr. Garden doth well obferve, that ibme 
Parts o f  the Air being thus, by Rarefa6lion, or increafing the Spring there
of, or otherwife, become lighter than others; theie heavier Parts, ruihihg 
into the Places o f  thofe lighter, may caufe a W ind as from fuch Parts ; (in 
3ike manner as, on a like Occafion, a T id e  or Current would arife in W a 
ter*, ) and other Accidcnts o f  a like Nature. A n d  contrariwife, on a con
trary Occafion.

A nd
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A nd this I take to be true ; thougli fach Accidents happining very 
vanoufly and uncertainly, wilf caufc fuch Confurion o f  Motions, and Di- 
fturbance ot each other, that it wil! be hard to reduce them to a regular Ad-

juftnnent. ^  • < ,
But I add thereunto, that the "Earth’s diurnal Motion compounded with its

annual, (if  wc admit that Hypotbefs, as moil do no^-a-days) the one in feme 
Parts accelerating, in others retarding the other; and its Difference in diffe
rent Times o f  the Year, (by Reafon o f  the Obliquity o f  the Zo¿imk to the 
qiihwSfial) and in different Times o f  the Month (becaufc o f  the M oon’s diffe
rent Pofition, which is an Appcndance to the Earth's Motion, and doth 
thereby differently affeft it) and, according to the different Place o f  the 
F.jrihand Moon, as to the Aphelion or Perihelion o f  the one, and the Apog<£um 
or Peri^atan o f the other, fcem to me to be o f  much greater Confideration, 
not only as to the Ebbing and Flo ĵi'ing o f  the Sea, but as to the W inds alfo \ 
efpcciaily the Breezes and TradeWinds^ which at certain Tim es o f  the D ay, 
o f the Year, o f  the M onth, are obferved to blow conftantly, or moft fre
quently, from fuch or fuch a Coaft.

And I am not fure, that the Body of Earth and W ater (or terraqueous 
Globe) is cxaflly fpherical, allowing only for the fmaii Ineqiralities o f Hills 
and Dales, which, in a Body o f  that Greatnefs are inconfidcrable, but may 
have iomewhnt o f  an Oblong Spheroid  ̂ having a longer A xis  from Pole to Pole, 
than at the /Equa/or. A nd tho* this cannot be much, becaufc o f  the E-irth’s 
Shadow in the Moon’s Eclipfe appearing circular; and the Defcent o f  heavy 
Bodies being always (as to Senie) in a Perpendicular to the Horizon ; yet if 
it be but little, this with the Compound Motions before mentioned, will give 
the A ir  a confidcrable Dlfturbance.

T o  which I may add alfo, that we are not fare that the Seas and Conti
nents which are o f  very different comparative W eights, Earth being hea
vier than W ater, are fo adequately adjuiled the one to the other, as that it 
Center o f  Gravity, by which a Plain paíTing divides it into Parts E q u ip on 
derant, is the iiimc with its Centre o f Magnitude, by which it is divided in
to Parts equally great *, which, if  it happen to be otherwife, will with the 
reft make the Confufions o f  the A ir ’s Motions yet greater.

From the comparative W eig h t or Lightnefs o f  the A ir  at different Tim es, 
he deduced alfo the rifing or falling o f  Vapours in it. A s i f  when fuch FumeS 
or V\'ipours, or other the like Matters arc lighter than the A ir, they 
ought, according to the ex.ift Rules o f Hydroflnticks  ̂ to aícend therein ; but 
when heavier than fo, to fall down. A nd this certainly {Cicteris paribus) is 
to be admitted alfo. Only I  add thereto, that thefe ^atick Principles do 
chiefly take place, when Things are otherwüé at Reft and Q u ié t; B jt  when 
they are in Commotion, it is many times much otherwife. A n d  in ilich Ca
fes, we muff, bcfides the refpedlive Gravity, take into Confideration the 
Force, Impulfe, or Impetus, thac is fuperaddied to the rerpe<5live Gravity o f 
the Parts o f Matter. Thus, i f  a Bottle be fliakcn, the Sediment at the 
Bottom, tho* heavier, and for which Caufe it did before iiibfide, will be 
mingled with the fupernatant (finer and lighter) Liquor. A nd i f  a Room  
be fwept, it will, is  we ufe to fpeak, make a Duft, thnt is, tl ĉ fmall earthy
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Particles o f  Duft will rife and mingle with the A ir, not becauíc they be 
lighter than it, for we fee that at I -̂cifure they will fubfide again ; but be- 
cauíé by a Force upon them they be put into Motion. A n d  this I take to be 
the Caufe o f Fumes, Vapours, and other like Matters, (mofl o f  them; which 
afccnd in the A ir , not bccaufe lighter than it, but becaufc impell’J upward 
out o f  the Bowels o f  the E arth, or from the fuperficial Farts o f  it, cither by 
ibme fubterranean Heats, or other Ferments, that put them into Motion, 

\ and force them upward, where they remain fufpcnded in the A ir, fo Jong as
\ that Force continues, or the Force o f others fent after them on (he like Kr-
; rand, which rather impels them farther, than gives them leave to fall, till

either ííich Force abate, or the great W eig h t o f  fo many Things fufpcndcd 
' doth over-powcr, not only the A ir’s W eig h t, but the Strength o f  that that
I impelled them. And that there arc fuch Fumes, and other like Matter pro-
‘ jefled  upwards from the Bowels o f  the Earth, and fome o f  them wi:li ^reat
, violence, is undeniable, not only from Earthquakes and other Eruptions, with
i great Noiíes, as well of Vapours as o f  burning Mountains, but even poifon-
j o js  Steams, and others, in Mines and bubbling Springs, where Bubbles of

A ir  are feen to make their PalTage through the W ater, and other Perfpira*
1 tions ot A ir or Vapour, through Cranies, or fm ill PalLges of the Earth,

difcovcrable by Sreams, whereof fome will take Fire at the L igh t o f  a Can
dle, or by the moving o f  Leaves, and ocher light Things laid on the MoutJis 
o f  fuch private Pafiliges, and by many other Means. And to fuch Caufes 
I do principally attribute the Origin o f jyinds^ and the Afccnt o f  moil other 
Things, which, from this lower W orld, mount into the Air : and without 
this, the comparative Gravity o f  the A ir  and them, would give us but a lame 

t Account o f  them.
There is yet another Notion fuggefted, which is alfo very confiderable as 

to this Affair, which is the wcakning or ftrengrhning the Spring o f  the Air. 
T h a t  W ater hath, ot ¡t felf, nothing o f  Spring or Elafticity, otherwifc than 
by reafon o f  fome airy Parts, or other elallick Bodies, which may bj inclu- 

I ded within it, is generally held *, at leaft none confiderable, íijch as by any Ex-
I periments hitherto made, can be clearly evinced fo to be. But that the A ir,
' (fuch A ir, at leaft, as is the common A ir which we are converfant with) is

claftick, is, I think, out o f  doubt; the Experiments which prove its Spring 
1 being ib many and evident, beyond Exception. A nd that tliis Spring of the

A ir  is Ibmetimes ftrongcr, and fometimes weaker, I think, is undoubted al
io ; and that the ^ r i n g  o f  the A ir  is ftrcngthned both by ComprelFion and by 
H ea t, but in a different Manner. I f  the fame Quantity o f  A ir  be compreffed 
into a leffer Room, the Spring is certainly ftronger* as is undoubtedly leen 
¡n the W ind Gun, and other compreiTive Engines. A n d  the fame Quanti- 

' ty o f  included A ir  in a clofe VcíTei, fo as not to communicate with the external
' A ir , will by Application o f  Heat to it, have its Spring ftrcngthned, and drive

its Counterpoife farther off, or if  need be, comprefs it, as is to be feen in 
^crmofcopes o f  all forts.

If  the Spring be ftrengthned by ComprcíTion, it is manifeft that the inten- 
five G ravky muif be thereby increaíed, becaufc the íámc Quantity o f  A ir ,  and 

; confcqucniJy o f  W e ig h t, cxienfivcly u k c n ,  is now contrailcd into a JeiTer
R o o m ,
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Room , which therefore muft be intenfively heavier (as being the fame W eig h t 
in a l i - f i l T  Bulk.) N ow  this may poiHbly, as a gr^rat PrcflRire, or ftronger 
Sprini:, force up the Vapours under it with a greater Impetus (according to 
the N  Kion I mentioned before) and fo make them fly higher ; unlcis we 
Ihouid (upiJofe icmay be relieved, by ihortning the H eigh t o f the Atmofpberc:) 
but iiüt lb as to make them lighter ; but rather the contrary, as prefllng 
them clo 'cr: Much left to make them fas the Phrafc is) Specificaliy Ugbter 
than is the Air it felf (though thus comprefied) and it leaves ieis Room to 
reccivc them between the Particles o f the compreíiéd A ir ,  as being now tlirult 
clofer together.

i f  the Spring be ftrengthned the other way j  fo as by H eat it ufcth to b e: 
T h is  doth rather diminiih its intenfive Gravity, by thrufting its Parts further 
alunJer, and íopoircíTing a larger Room. Now ¡n cafe this A ir  be, by a clofe 
VelTjl, conHnui lo as not to expand upward; it will certainly prcfs the har
der on ilie ibgnant Quick-filver under, and make that in the Tube rife 
higher: B it incale it be unconfined, as in the open A ir , it m ayas well 
relieve it felf upward, by making the Aimofphere in this Part fo much the 
higher.

Nor is tlure any NeceíFity, as to the fjbjacent Parts, that the Atmojpbere 
ihiili be every where o f  the fame H e ig h t ; But the Laws of Staticks^ as to 
the fubjacent Parts, be equally prcfervcd without it*, the greater Altitude 
compenK'.ting ior th  ̂ Levity o f  the Parts, as when a Portion o f  the Sea is 
covered with a Fleer of Ships, the under Parts are equally preíTed, partly by 
W ater, and partly by Ships, tho igh the Tops of the Ships overibm e Parts 
be higher fhan the Surface of the Water over others. O nly, in fuch Caie, 
the upper Part o f  the Aimofphere, being fluid, may flow collaterally over 
the other Parts on either fide, if lower. And fo, at leifure, (if thus re
maining otherwife undifturbed) reduce it felf to an equal H eight in all 
P arts; like as the Sea w'aild do, in a perfetfl Calm , though otherwife 
its Waves and Billows are far from being in all Places perfectly plain and 
even.

But, however, though the Spring, fortified by Hear» may thus relieve it  
íélf upwards, (yet becaufe it preiTcth every way,) it mull endeavour the like 
downward alíb, and thereby piefs harder what is under i t ;  and becaufe 
it will require Tm ie to work upward gradually before the Efte<ft reach 
the T o p  ot the Aimofphere; and becaufe by fuch Dilatation o f  its Farts, more 
Room is left in the Intervals to receive what is forced : *TÍs rcafonable 
to believe, that in luch Cafes, the preiTed Vapour {emeteris paribus) may rife 
more copioufly, than when the Spring o f  the A ir (for want o f  H eat) is 
Jefs ftrong. T h e  rather, becaufe the liime Heat which, thus fortifies the 
Spring of the A ir , doth alfo rarify the Vapours and make them lighter ; 
and may allb fortify the lubterraneal Heat (or whatever elfe it is,) that 
drives them up. Notwiihñanding ail which, we have more Rains in W in
ter; which inould argue, that more Vapours do then arife to iiipply 
them.

But I fufped, that in this whole Bufinet (of ílrengrhning the Spring) there 
may be a Fallacy put u¡x)n u s : A n d  what wc think to be done upon the
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opín A ir, is indeed done upon the Q üick-filver; or rather upon the Aii  ̂
latent therein. M y  Meaning is th is; W c  Hnd that in very hot W eather, and 
alio in Frofty Weather, the Q jick-filver in the Tube  commonly ftands very 
h ig h ;  from whence we are apt to conclude, that tliercfore the outward A ir 
preñes very hard on the ilagnant Quick-filver, wicho-jt the T u b e : Wherein
1 am not iatisfy’d ; for we are to confider, chat, in filling the I'ubc with 
Qnick-filver, before it be inverted, if great Care be not ulcd to cleanfe it 
from A ir, many A iry  Particles will remain mixed with it *, which, while 
their Spring is weak, are eafily preiTcd by the W eight of th Q^iick-filvcr 
fo clofe, as hardly to be difcern;:d ocherwife than by (he EHTe* :̂ B jt  when, 
by the external Hear, their Spring is ílrengthne.i, they expand themíélves, 
and caufe the Quick-filver, wherein they are, to fwell in Bulk, without in- 
creafing its W eight j and conlequently to íland higher, though not to prcfs 
heavier.

A nd the iame Account, perhaps, may ferve for its (landing fo high in 
frolly Weather. W ater, wc know, though it contrail \ îth Cold, yec 
when it comes to freeze, doth expand it iclf; (which makes Ice lighter than 
W ater, and to fwim on the T o p  o f  it.) N ow  whether this be purely o f 
it felf, or (in part at leaft) from the Particles o f  A ir  lo».1g a i  in ir, may 
not perhaps be fo eafy to determine. However, if there be the like Eifedts 
on A ir , as On W ater, (namely, that it expands with Freezing,^ or if  in the 
Quick-filver there be lodged Particles o f  W ater as well as o f  Air*, wc 
have, either way, an Account of this Pbanomefwrt. For then the fmall Par
ticles, whether o f  A ir, or o f  Water, lodged in the Q jick-filver, being thus 
expandet! by Freezing, will make the Quick-filver fwell, and fo Üand
higher, without incrcafing its W eigh t 5 and confequently, without argu
ing a greater W eigh t o f  external A ir  preiTing on thj ilagnant Qui^k- 
filver.

rrffCiWu/j- X X X I V .  I have formerly attempted to explain the Manner o f  the rifing 
o f  Vapours by W arm th, by ihewing, that if  an A tom  o f W ater were expanded 
into a Shell or Babble, ib as to be ten times as big in Diameter as when it was 
W ater, fuch an A tom  would become Specifically JJghUr than A ir , and rilé ib 
long as that Flatus^ or warm Spirit, that firft feparated it from the Mafs o f 
W ater, fiiall continue to diitend it to the fame D egree; and that W armth 
declining, and the A ir  growing cooler, and with all Specifically Lighter, the Va
pours confiquently ihall flop at a certain Region o f  the A ir ,  or elfc dclcend ; 
which may happen upon feveral Accounts, as I fhall by and by endeavour 
to make out. Y et I undertake nor, that this is the only Principle o f  the 
Rife o f Vapours, and that there may not be a certain fort o f  M atter whole 
ConaLus niay be contrary to that o f  Gravity ; as is evident in Vegetation;
wherein the Tendency o f  the Sprouts is d iredly upwards, or againft the
Perpendicular. But whatever is the true Caufe, it is in Fa£t certain, that 
W arm th doth feparate the Particles o f  W ater, and emit them with a greater 
and greater Velocity, as the H eat is more and more intenfe ; as is evident in 
the Steam o f  a boiling Cauldron, wherein likewife the Velocity o f the Afcenc 
o f  the Vapours does vifibly decreafe till they di/iippear, being difperlcd into and 
afTimilated with the ambient A ir,

Vapours
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Vapours being thus raifed by W arm th, lec us, for a firft Suppofition, puf, 
that the whole Surface o f  this Globe were all W ater, very deep, or rather 
that the whole Body of the Earth were W ater, and that the Sun had his Di
urnal Courfe about i t : I take ic, that ic would follow that the A ir of it felf 
would imbibe a certain Quantity o f  Aqueous Vapours, and retain them, like 
Salts difiblvcd in W a te r ;  that the Sun warming the A ir ,  and railing a 
more plentif^ji Vapour from the W ater in the Day-time, the A ir would fuftain 
a greater Proportion of Vapour, as warm W ater will hold more diflblved 
Saits, which upon the Abfcnce o f  the Sun in the N ighis, would be all 
again difcharged in D^ws, analogous to the Precipitation o f  Salts on the 
cooling o f  the Liquors; nor is it to be believed, that in fuch Cafe there 
would be any Divcrfity of Weather, oiher than j^eriodically, every Year a- 
like, the Mixture o f  all Tcrrcllrious, Saline, Heterogeneous Vapours being 
taken aw ay; which, as they arc varioufly compounded, and brought by the 
W inds, ftrm to be the Caufes o f  thofe various Seafons which we now nnd* 
In this Cafe rhe Airy R eg io n s everyw here at the fame H eigh t, would be 
equally rcpleniihcd with the Proportion o f  W ater it could contain, regard 
being only to l.e had to the ditierent Degree o f  W arm th, from the Near- 
ncfs or D illanceof the Sun ; and an Eternal Eait-wind would blow all round 
the Gliibe, inclining only to the fume fide o f the E aft, as the L a 
titude does from the Mquatcr ; as is obfcrved in the Ocean between the 
^ropicks.

N\xt let us fuppofe this Ocean inrerfperfcd with w k k  and fpacious T ra its  
o f  Uind, with high Ridges o f  Mountains ; fuch as the Pyrem'jfi^ the 
the Apinuhu\ the Carpatbean in Europe ; ^auruSy Qiucafusy Imaus, and feve- 
ral others in Ajia ; ^ilaSy and the Mcnites Luna^ with other unknown Ridges 
in Africa^ whence come the M'/p, the and the Zaire^ and in America
the AndeSy and the Apalatean Mountains: Each o f  which far furpafs the ufual 
Height to which the Aqueous Vapcurso\ themfelves afcend, and on the T op s 
o f  which the A ir  is ib cold, and rarified, as to retain but a fmall Parc 
o f  thofe Va|)ours that Hiall be brought thither by tlie Winds, Thofe 
Vapours therefore that are raifed copioufly in the Sea, and by the W inds 
are carried over the low Land to thole Ridges of the Mountains, are there 
compelled by the Stream o f  the A ir  to mount up with it to the T ops o f  
the Mountains, where the W ater prefently precipitates^ gleeting down by 
the Crannies o f  the Stone ; and part o f  the Vapours entring into the Ca
verns o f the Hills, the W ater thereof gathers, as in an Alembtck  ̂ into the 
Bafons o f  Stone it finds, which being once filled, all the Overplus o f  
W ater that comes thither, runs over by the loweft Place, and breaking 
out by the Sides o f  the H ills, forms fingle Springs ; many o f  thefe run
ning down by the Valleys, or Guts between the Ridges o f  the Hills, 
and coming to unite, form little Rivulets or Brooks ; many o f  thefe again 
meeting in one common Valley, and gaining the plain Ground, being 
grown lefs rapid, become a River \ and many o f  thefe being united into 
one common Channel, make fuch Streams as the Rhinej the Rbone  ̂ the Da  ̂
nube ; which latter, one would hardly think the Colleilion o f  W ater con- 
denied out of Vapour  ̂ unlefs we confider how vaft a T r a i t  o f  Ground that

River
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R iv ír  drains, and that it is the Sum of all thofc Sprmgs which break out on 
the South-fidc o f  the Carpathian Mountains, and on tho North-fidv* o f the 
immenfc R id ge  o f  the Alps^ which is one continued Cli*in o f  M o  i.. ains from 
Switzerlaiid to the Black-Sea. A n d  it may almoft pals for a KuL% tlut 
the Magnitude 0Í a Rrver^ or the Quanrity o f  W a ttr  it cvacuatcs, is propor-

il tionablc to the L engtli and H eight o f  the Ridges from whence its FcwUaius
arifc. N ow  this n eory  o f  Springs is not a bare Uypcihfti^ hut fojnded on 

*j Experience, which it was m y L>jck to gain in my Abode ai St. Helena i
where in the Night-tim e, on the T op s o f  die Hills, about 800 Yards above 
the Sea, there was fo ftrange a Condcnfation, or rather l*rccij»itaticn o\ the 

I’ Vapours, that it was a great Impediment to my Ccldlial O l'fu vation ; for in
the clear Sky  the D ew  would fall fo fail as to cover, each half quarter o f an 

I* l io u r ,  my Glafles with little Drops, (o that I was ncccíTiiatcd to wi|>e them
o ff  fo often, and my Paper, on which I wrote my Oofcrvations, uould im
mediately be fo wet with the D ew , that it would not be^r ink : By which it 

r m ay be fuppofed how faft the W ater gathers in thole mi¿^hty high R idgts I
but now named.

Thus is one Part o f  the Vapours blown upon the Land returned by the 
Rivers into the Sea, from whence chey came. Another Part by the Cool 
o f  the N ig h t fails in Dews, or elfe in Rains, again into the Sea before it 
reaches the Land ; which is by much the grcatell Part o f  the whole Vapour, 
becaufe o f  the great Extent o f  the Ocean, which the Motion o f  the 
W inds does not traverfe in a very long Space o f  T im e : An.i this is the 
Reafon why the Rivers do not return fo much into the Mediterranean as 
is extracted in Vapour. A  third Part falls on the lower Lands, and is the 
Pabulum o f  Plants^ where yet it docs not reft, but is again exhaled in Va
pour by the Aétion o f  the Sun, and is either carried by the W inds to the 
£ea, to fall in Rain or Dew there; or elfe to the Mountains to be there 
turned into Springs: A n d  though this docs not immediately comc to pafs, 
yet after fcveral ViciiTitudcs o f  rifing in Vapour, and falling in Rain or

I Dews, each Particle o f  the W'ater is at length returned to the Sea, from
whence it came. A d d  to this, that the Rain-water, after the Earth is fully
fated with M oifture, does by the Valleys or lower Parts of the E arth, find 
its W a y  into the Rivers, and fo iscompendioufly fent back to the Sea. Af-

II ter this Manner is the Circulation performed: and I doubt not but t\\\sHypo^
■ thcfis is more reafonable, than that of thoíé who derive all Springs from the

Rain-waters, which yet are perpetual, and without Diminution, even when 
Ü no Rain falls for a long Space of T i m e : O r  than that that derives them
: from a Filtration, or Percolation o f  the Sea-waters through certain imagi-
j‘ nary Tubes or Paflages within the E arth, wherein they lofe their Salt-
I neis; this, befides many others, labouring under this principal Abfurdity,
* that the greateft Rivers have their moit copious Fountains farthcft from

the Sea, and whether fo great Quantities o f  freih W ater cannot reafona- 
b ly  be derived any ocher W a y  than in Vapour. This, if we may allow 
Final CaufeSy feems to be the Deflgn o f  the Hills, that their Ridges being 

; placed through the M id ft o f  the Continenti^ m ight ferve, as it were, iox Akm~
j Mcks  ̂ to diftil Freih W^ater for the U fc o f  M an and Bcaft, and their

Heights
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Heights to give a Defcent of thofe Streams to run gently, likefo  many Veins 
o f the Mcicrocofm  ̂ ro be the more beneficial to the Creation. If th*: Diiro- 
rcnce between Rain and D^w, and the Caufe why fcmetimcs *tis cloudy, at 
other times ferene, be enquired ; I can oiicr nothing like a proper Solution 
thereof, only with SubmiíTion to propofe Conjectures, which are the beft I 
can find, viz. T h at the A ir being heap’d up with the meeting o f  two con
trary W inds, when the Mercury is high, the Vapours are the better fuftain- 
cd and kept from coagulating or comlenung into D rops; whereby Clouds are 
not fo eafiiy generated ; A nd in the N igh t the Vapours fail down fingle as 
they arofc in impmeptible Atoms o f  Water. Whereas when the Mercury is 
low , and the A ir  rarified by the Exhauftion thereof, by two contrary 
W inds blowing from the Place, the Atoms o f  A ir  keep the Vapours 
not fo well feparated, and they coalefce into vifible Drops in the Clouds j 
and from thence are eafily drawn into greater Drops o f  Rain. T o  which ’ tis 
polTible, and not improbable, that fome fort o f  faline or angular Particles ot 
terreftrial Vapour being immixt with the Aqueous, which I take to be Bub
bles, may cut or break their Skins or Coats, and fo contribute to their more 
fpecdy Condenfation into Rain,

X X X V .  T h e  Trade or Tropick Winds feem in great Part to arife from i/"
the daily and conflant Breath of the Sargojfa  ̂ or Lenticula Marina, which windV; hy 
grows in vail Quantities from 36 to i8 Degrees Northern Latitude, and elfe-
where upon the deepefl: Seas; becaufc the Matter o f  that W ind, coming p*494.
(as we fuppofe) from the Breath of only one Plant, it muil needs make it 
conilant and uniform ; whereas the great Variety o f  Plants and Trees ac 
Land, mufl needs furniflia confufed Matter o f  W inds. A gain , the Levant 
Breezes are briikeil about Noon, the Sun quickning the Plant m oil then, 
caufing it to breathe failer and more vigoroufly ; and that Plants moftly lan- 
guiili in the N igh t, is evident from many o f  them, which contradi themlelves, 
and clofe at that tim e; alfo from the Efi^eils o f  our Winters upon them, 
which caufe them to caíl both Fruit and Leaves too *, whereas they are faid 
(the fame Plants for kindj univerfally to ilouriih all the Year alike within the 
Tropicks.

A s  for the Direilion o f  this Breeze from Eaft to W e íl,  it may be owing 
to the general Current o f  the Sea ; for a gentle A ir  will Hill be led with the 
Stream o f our Rivers, for Example. A gain , every Plant is in ibme meafure 
an Heliotrope  ̂ and bends itíelf, and moves after the Sun, and confequently 
emits its Vapours thitherward; and fo its Direction is in that Refpedl alfo ow
ing in fome meafure to the Courfe o f  the Sun.

X X X V I .  I. It is generally known that there are continual Eaílern W inds qitCavfe cf 
under the IJne, whicli they call Breezes ; and therefore the Accounts o f  Spa-
wjh Voyages bear, that in their going to the IVeft-Indies^ they fail fouth- ^Weaih«l 
wards from Spain  ̂ along the Coaíl o f  Africk^ til! they be beyond the Tropick 
o f  Cancer  ̂ within 20 D ig, o f  the Une^ where they prefently find an Eafter- 17. p.114S. 

ly W ind, and lb they íail on W^eilwards with full W in d , fo as they have 
fcarce any Need to touch their Sails in the whole V oyage: A nd this they 
give as the Reafon why the Voyage from Spain to the Wcji-Indies is 
Ihorter, more eafy, and more aíTured, than the Return to Spain, In the

V ol. 11. S South-
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South Sea alfo going  from Spain or Peru to tlic 'PhtUppHncs or China^ their 
V oyage is cafy, failing always from Eaft to W eft near the where the
Eafterly W inds blow in their Poop. Acojia report?, that in the Y ear 1584, 
there went a Ship irom CáZ/ííJ in to ih t Philippines^ which failed 2700 

I) Leagues without fight oi Lanci, and this in two M onths, their Courfc being
almoft under the Line.

*; N ow  thcie continual Eafterly \Vinds between the Tropicks  ̂ I rjppofe to pro-
,i ceed both from the M otion o f  the Earth, and the vertical Influences o f  the
.1 Sun ; afttr this manner. A s you know the vaft Fluid and ^ c h e r ,  in which

the Earth floats in its annual M otion, moves forward with the Earth in that 
M o tio n , or rather carries the G lobe o f  the Earth along with i t ;  even lb the 
^tmojpbcre^ and a large Vortex o f  j^ther beyond the M o ^  goes round with 
the Earth in its Diurnal M o tio n ; which tho’ ,  a c c o r d in g ^ it  is removed from 
the Earth, it may be proportionably llower in its Motion, yet that Portion of 

I the Aimojphere^ which is ncareft the E arth, and furrounds it, may iuppo-
fed to keep equal Pace with the Earth in its Motion ; and if there were no 

' Changes in the G ravity , I fuppole it would always go  along with
the G lobe o f  the Earth from W’’eft to Eaft in an uniform Motion, which 
would be wholly infenfible to us. But that Portion of the Atmofpbere under 
the LiWt’, being extreamly rarified, its Spring expanded, and ib irs Gravity 
and Prcfilire much lefe than the neighbouring Parts of the yhmofpbere  ̂ and 
confequently uncapable o f  the uniform Motion to the Eaft, it muft needs be 
preft Weft-wards, and make that continual from Eaft to W eft  between
the I'ropicks,

2. T h e  fame Accounts bear, that on this Side the Tropicky about 2S or 30 
there are to be found conftant VVefterly W in d s ; and therefore the Spanifo 

Fleets from the M^eft-lndies do not return the W a y  they went, but thoie both 
from PerUy and New Spain  ̂ fail along the Coaft Northward till they touch at 
Unvanna in Ctéa^ and being jo in ’d together there, they feek their H eight 

I without the Tropicksy where prefently they find W efterly W in ds, which
ferve them till they come in view o f  the Azores^ and from thence to 
Seville, In like manner in the Soutb-Sea^ thofe which return from the Phi
lippines  ̂ or CbinOy to Mixico^ to the End they may recover the Weftern 

|| "Winds, mount a great H eigh t till they come right againft the Ifland of
/ J(^p^n\ and áiícovtxxw^California^ they return by the Coaft o f N e^  Spain to

the Port o f Acapulco  ̂ from whence they parted. So that though tiiey fail 
! cafily from Eaft to W e ft ,  in both Seas, within the 7 yoptckŝ  for that the

Eaftern W inds reign there; yet returning from W eft  to Eaft they muft 
j' feck the W eftern W inds without the Tropicks in the H eig h t of 27  D¿‘

grees.
N ow  the Reafon o f  this ieems to me clearly deducible from the former 5 

' for the Preffure of A ir  between the Tropicks being continually lefs than
the neighbouring Parts o f the Atmofphere^ and fo confcquently by them 
preiTcd W eft-w ard, way being thereby given to the n.ighbouring A ir  tor 
fome Deg. without the Tropicks % its M otion from W eft  to Eaft is proporti- 

j onably increas’d beyond that uniform M otion ic would have, if  the whole
Atmofpbere
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"/limofphm were oF an equal PreíTurc; and confequently there will bjow a con
flant W ind from W eft  to E ail for fome Degrees beyond the tropkks.

g. Thofe Eafterly Winds between the tropich^ by what I can c o l le t  from 
the Accounts o f  Eaflern V oyages, do not blow conftantly from the fame 
Point, n o r  d i r e c t l y  from the H aiti but for the one half o f  the Year, viz. 
from April to November  ̂ or thereabouts^ they come from the South-Eaft j and 
for the other half o f  the Year, v iz. from November to Aprils they blow from 
rhe North-EafV. A nd theíc I ilippofe they call their Monfoom^ and Tirade- 
IVtiids. Mence it is, th n  they who fail from Chirja  ̂ Japan, &cc. to Ban- 
tarn, muft wait the Northerly Monfoon  ̂ which fills between Ncrjemher and 
pril\  and they who return Uom Ba?uam, muft go  back again when the 
Southerly Monfoon comes, which is between April and November \ and the 
Currents o f  the Sea arc faid to obíérve the fame Motion and Changes with the 
Winds. I know not whether rhefe Monjoons do blow exactly from the fame 
Points in all Parts; for it’s like, where there are Bays, Highlands, and 
Iflands, l¿c . the Monfoons may blow from different Points; but this is chiefly 
to be underltood o f  oj)en Seas.

Now tlieíé Monfoons, I think, may be eafily accounted for from what has 
already been fiid, anent the Caufe o f  the continual Eaiterly W inds between 
the Tropicks *, foríéeing the Icfleningof the A ir ’s Preflure under the Line, and 
the Preflure o f  the Neighbouring Parts o f  the Atmofpkcre thereupon, occa- 
fion thefe continual Breezes, i f  the Sun were conítantíy in the Eqaifw^ial LinCy 
it is like the W ind would blow itill diredtly from the E a i t ; but in that he is 
the one half o f the Year on the one Side o f  the Li?ie, and the other half
on the ocher, there muft o f  Necefllty follow a Change o f  thefe Breezes into
itated Monfoons. For, imagine the Aimofphere to be divided into two equal 
Hemirpheres by the Eqiiino5ltal Plane \ i f  the Sun were always in the Plane, 
there would be ftill an equal PreflTure from both thefe Hemifpheres upon the 
A ir  under the D ne, and the Breeze ftiould be direftly from the Eaft. Buc
now when the Sun comes on the North-fide o f  the Line, as far as the ^ropick
o f  Cancer, and back again, there is not an equal Balance, but the Preílüre 
o f  the Southern I lemifphere o f  the A ir  muft needs be greateft, and conie* 
quendy the Breeze muft blow all that Seafon from the South-Eaft i and when 
the Sun returns again to the Southward o f  the D fie, as f ir  as Capricorn^ 
and back again, the Prefliire o f  the Northern Memiíj^here muft needs 
jireponderate, and make the W ind blow all that half Y ear from the North- 
Eait. A nd this íéems to accord very well with Experience: for their N or
thern Monfoons are in our W inter Seafon, when the Sun is in the Southern 
S ig n s and their Southern ones in our Summer, when he is in the Northern 
Signs.

4 - T h e  Rivers o f a n d  where they enter the Ocean, do con
tain between them a large Cherfonefus, which is divided in the M iddle by a
R id ge  o f  high Hills, which they call the Gate, which run along from Eaft
to W eft, and quite thorough to Cape Ccmori, O n the one Side is Ma^
lahar, and on the other CorcmandeL On the Malabar fide, between that 
R id ge  o f  Mountains and the Sea, it is, after their Appsllation, Summer fro:n 
September April\ in which time it is always a clear Sky, without once',
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or very little^ Raining, On the other Side the Hills» on the Coail o f  Céro- 
mandt!̂  it is at the fame time their W in ter, every D ay and N igh t yielding 
abundance of Rain, A nd Irom Afn^il to September it is, on the Malabar Side 
their W in ter , and on the other Side their S u m m er: So that in little more 
than 20 Leagues Journey in feme Places, as where they croís the Hills to 
St, Thomas \ on the one Side o f  the H Ü1 you afcend with a fair Summer, on 
the other you defcend with a ftormy W inter. T h e  like is faid to be at Cape 
Razalgatt in Arabia, A n d  D r. I'rapham relates the fame o f  Jamaica^ intima
ting that there is a R idge o f  Hills which runs from E afl to W eft thro’ 
the M idft o f  the líland» and that the Plantations on the South-fide of 
rhefe Hills have, from Novetrtber to Aprtly. a continual Summer, whilft thofe 
on the North-fide have as conftant a W in te r; and é contra from April to N<h 
vmbcr.

From thele and fuch like Accounts it leems evident, that a bare leftning 
o f  the Atmfpbert^% G ravity will not occafion Rain, but that there is alfo need
ful either a fudden Change o f  W inds, or a R id ge  o f  H ills to meet the Cur
rent o f  the A ir  and Vapours, whereby the Particles o f  the Vapours are driven 
together, and fo fall down into Drops o f  Rain. A n d  hence it is, that whilft 
the W in d blows from the North-eaft, from November to Aprils there 
are continual Rains in the northerly Plantations ot Jamaica^ and on the Side 
o f  Coromandel m the Eaft-hidies^ bccauie the W inds beat againft that Side of 
the H ills i and fo there is fair W eather on the other Side o f  theie H ills, in. 
Malabar and the fouthern Plantations o f  Jamaica^ there being no W inds to 
drive the Vapours together. But in the ibuthcrly Monfoon  ̂ v iz. from April 
to November^ Malabar and the foutherly Plantations o f  Jamaica^ have Floods 
o f  Rains, the W in d beating againft that Side o f  the H ills ;  whilft in 
Corotnandel and the other Side o f  Jamaicay there is Fair and Clear W ea
ther. T h e  Maps make thofe Mountains o f  Gate run South and N o rth ; 
and, if fo, the Monjoom muft blow from other Points, by reafon o f  the neigh
bouring Countries and Iflands; or elfi: this is not the true Caufc o f  thefe 
Siafons.

5. T h is  ferves alio to clear the Singularity o f  Seafom in Peru^ beyond any 
other Parts o f  the Earth, and feems to be afllgncd by Acofia  ̂ as the Caiife 
o f  it. Teru runs along from the Z iw  Southwards about 1000 Leagues. It 
is faid to be divided into three Parts, long and narrow, which they call 
LnnoSy Sierras aná Abides \ the Lmws  ̂ or Plains, run along the Soutb-Sea 
Coaft j the Sierras are all H ills, with Tome Vallics j and the Andes fteep and 
crag g y  Mountains, T h e  Lanos have iome ten Leagues in Breadth, in 
ibmc Parts Icls, and in íbme more j the Sienas contain fume 20 Leagues in 
Breadth, the as much, ibmetimes more, fomctimes lelsi they run in 
L e n g th  from North toSoutli, and in Breadth from F^ift to W eft. I ’his Par

( 132 )

o f  ihc W o rld  is faid to have thefc remarkable Things, i .  A ll along the 
Coaft, in the lanos^ it blows continually with one only W in d , which is 
South and South-weft, contrary to that which uííially blows under the 
horrid Zone, 2. It never Rain:, Thunders, Snows, or Hails, in all t'.ns 
Coaft, or LanoSy though there falls fomctimes a fmal! Dew. Upon 
the Aiides it rains alnioll continually, though it be Ibmctimcs more
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tlear than other. 4. In the Sierrasy which lie betwixt both the Extreams, it 
rains from Septemher to April, but in the other Seafons it is more clear, which 
is when the Sun is farthcíl off, and the contrary when it is neareft. N ow  the 
Rcafon o f  all feems to be this. T h e  Eaftern Breezes which blow conftantlf 
under the U ne, being itopt in their Courfc by the Sierras and Andes  ̂ and yet the 
fame Breezes being to be found in the SouthSea beyond Feru, as appears by the 
cafy Voyages from Pent to the Philippines^ a Current o f  W ind blows from the 
South on the Plains o f Peru^ to iupply tlie Eaftern Breeze in the South Seas i 
and there being but one conftant Gale in thefe Plains, and no contrary W inds, 
nor Hills for it to beat upon, this Teems tobe the Reaibn why the Vapours are 
never, or very feldom, driven into Rain. A n d  the being as high per- 

Í haps in many Places as the Vapours afcend in the higheft Degree o f  the 
AtmoJphere*s Gravity, this may probably be the Reafon why the Eaflern 
Breeze, beating conftantly againft thefc Hills, occafions Rains upon them at all 
Seafons of the Year. A nd the Sierras being, it feems lower than the Andes; 
therefore from September to April, when the Sun is neareft, and fo the Atmof- 
pbere'% Gravity lefs, and the Va^x^urs lower, they are driven againft Sierras into 
Rain.

6. T he Caufes of thofe particular, various, uncertain, and unconftant 
W inds, which do blow in the Countries without the ^ropicks, and that moft 
frequently in mountainous Places, and more feldom in great Plains, fuch as 
Poland, I cannot fo eafily conjcdture : but thofe general W inds which ufually 
fall out every where about both Equino^ials, feem to proceed from fome ge
neral Caufe : and this I take to 1)C the Change of the Monfoons, and "Trade- 
Winds, about thefc T im es, between the l^ropicks. For there muft needs be 
about thefc Seafons a Change o f  the Bilance o f  ú \q Atmofphere, according to 
what I have difcourfcd on the third H e a d ; and this, I think, cannot but oc- 
cafion ftrong W^inds over all the Earth.

2. Dr, endeavours to explain and give an Account o f  the ^radc-'ivinds By Mr.vj,
within iht^ropichs, from the different Gravity o f  x\\t Atmofphere at divers times
of the Year. And yet it is aíTertcd by Dr. L fter, that the Mercury is noraf- «37. ’̂ '̂ 
fefted with the Weather, or very rarely, let it be cloudy, rainy, windy or 
f;rcne, in St, Helena or the Barhadoes, and therefore probably not within the 
Tropicks, unlefs in a violent Storm or Hurric.ine. N ow  if the Mercury move 
little or nothing in the Barofcope, ’ tis likely there is little or no Cliange in the 
Gravity o f  the Ahnofpbere, within the 1 ‘ropiiks.

3. T h e  univerfal Ocean may moft properly be divided into three Parts ;W2:.
1. T h e Ailm iick and Aithiopick Sc’a. 2. T h e  Lidian Ocean. 3. 'J'he great 
Soutb-Sea, o t xht Pacifick Ocean, P *33*

1. In ihe AÚanlick and JEthiopick Seas, between the Tropicks, there is a ge
neral Eafterly W ind all the Y ear long, without any confiderable Variation *, 
excepting that it is fubjc6b to be deflected therefrom, fome few Points o f the Coni- 
pafs, towards the North or South, according to the Pofition o f  the Place.

I. Near the C oift o f Africa, as íbon as you have paíTed the Canary Ijks, you 
are furc to meet a freíh Gale o f  "N, E . W in d , about the Latitude o f  280,
Norrh, which feldom comes to the Eaftwards o f  the E , N , E . orpaíTcs the 
N ,N .E ,  1  his W ind accompanies thofe bound to the Southward, to the L a 

titude
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titudeoF N o rth , and about 100 U a ^ u e s fr o m  ^oal^, where,
tlU the 4.9 of N orth  Latitude, they fall into Calm  znA Tarn^^es 

2. T t o f e  bound to the Car M ee IJUŝ  find» as they approacli the 
Side, t lrn  the aforefaid N .  E .  W in d  becomes rtill m ofe and m ore Eafter y, 
fo as fpmetimes to be E . fometimes E .  by S  but yet m oft comn^only to the 
Northw ard o f the E aft, a Point or two, fcldom niore. T is  hkewifc obfcr- 
v ed , that the Strength o f  thefe W in ds does gradually decreafe, as you fail to

*^^2^'^ThaTthe UmUs o f  the ^rai: and Variahk W in d s in this Ocean, are farther 
extended on the Amerkan Side than the A frican ; for whereas you meet not 
with this certain W ind till after you have pad  the Latitude o f  28® on this 
S id e ; on the Am m an  Side it com m only holds to 30 , 3 1 ,  or 320 o f  L atitu d e; 
and this is verified likewife to the Southward o f  the Equinoaial, for near the 
Cape c f Good Hopĉ  the Lim its o f  the Trade Winds are 3 or 4« nearer the Line
than on the Coaft o f  Braftl.

4. T h a t from the Latitude o f 4* North to the aforefaid L im its  on theSouth- 
fide o f  the /Equator, the W in d s are generally and perpetually between the 
South and E a lt, and moft com m only between the South-Eaft and E aft i ob- 
fcrving always this R ule, that on the African Side they are more^foutherly, on 
the Brafilian moreeafterly, fo as to become almoft due E a ft , the little Deflexion 
they have being ftill to the Southwards. In this P art o f  Úít Ocean it has been 
m y Fortune to pais a full Y ea r , in an Em ploym ent that obliged m e to regard 
more that ordinarily the W eather, and I found the W^inds conftantly about the 
South-caft, the moft iifual Point S. E . hy E . when it was Eafterly it generally 
blew hard, and was g lo o m y, d ark , and fometimes rainy W e a th e r ; if  it came 
to the Southwards, it was generally ferene, and a fmall G ale  next to a Calm j 
but this is not very common. But I never iaw it to the W eftw ard s o f  the South, 
or Northwards o f  the Eaft.

5. T h at the Seafon o f  the Y e a r  has fome fmall EfFed on thefe Trade-winds, 
for that when the Sun is confiderably to the N orthw ards o f  the Aequator, the 
South-eaft W inds, efpecially the Streight o f  this O cean, ( if  I m ay fo call it) 
between Brajíl-xná the Coaft o f  Guinea, do vary a Point or tw o to the South
wards, and the North-eaft become more Eafterly ; and, on the contrary, when 
the Sun is towards the rropick o f  Capricorn, the South-eafterly W in d s become
more Eafterly, and the North-eafteriy W inds on this Side the L in e  were more 
to the Northward,

6. There is in this a T r a d  o f  Sea, wherein the Southerly and South- 
weft W inds are perpetual, viz. all along the C oaft o f  Guinea, for above 500 
L w g u es  together, from Sierra Leona to the IQe o f  St. Thomas ; for the South- 
tM Tra^ .JV ind hawing paiTed the U ne, and approaching the C o aft o f  Guinea, 
within 80 or 100 Leagues, inclines towards the Shore, and bccomes S. S. E . 
and by Degrees, as you com e nearer, it veers about to South, S. S JV. and 
in with the Land South4FeJi, and fometimes J V .S .IF . which Variation is bet- 
ter exprefled m the M ap  than it can well be in W o rd s. T h e fe  are the 
W in d s which are obferved on this Coaft when it blows true, but there are 
Irequcnt Calm s, violent fudden G ufts, called Tornadoes, from  all Points o f  the

Com pals,
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Tomoafs and fometimes unwholefome, fo g g y , eafterly W in d s, called Hermi- 

by the Natives, which too often infeft the N avigation of thefe Parts.
7 T h at to the Northwards o f  the Line, between 4 and 10 deg. Latitude^ 

a n d  between the Meridians o f  Cape Verde, and o f  the Eaftermoft lüands that 
tear that N am e, there is a T r a ft  o f  Sea, wherein it were improper to fay 
there is any Trade IVind, or yet a Variable, for it feems condemned to per
petual Calms, attended with terrible Thunder and L igh tn in g , and Ram s fo 
frequent that our Navigators from thence call this part o f  the Sea the 
ilMns: the little Winds that are, be only fome fudden uncertain Gufts, o f  
very little Continuance and lefs Extent ; fo that fometimes each H ou r you 
iliall have a different Gale, which dies away into a Calm  before another fuc- 
ceed • and in a Fleet o f  Ships in Sight o f  one another, each ihall have the 
W ind from a feveral Point o f  the C om pafs; with thefe weak Breezes, Ships- 
are obliged to make the b e fto f  their way to the Southward, thro* the afore- 
faid fix Degrees, wherein *tis reported fome have been detained whole M onth» 
for want of W ind.

From the three laft Obíérvables is fliewn the Reaibn o f  two notable Occur- 
rents in the Eaji-India and Guinea Navigations. T h e  one is, why notwithliand- 
ing the narroweft Part o f  the Sea, between Guinea and Brafil, be about 500 
Leagues over; yet Ships bound to the Southward, fometimes, e l^ cia lly  in 
the Months of 7«7y find a great Difficulty to pafs it. T h is  hap
pens, becaufe o f  the South-eaft W inds, at that ti.me o f  the Y ea r, com m only 
extending fome deg. beyond the ordinary L im it o f  4 deg. N orth  Lat. and withal 
they come fo much foutherly, as to be fometimes South, fometimes a Point 
or two to the W e ft ;  there remains then only to ply to W in d w ard , and if, on  
the one fide they ftand away IV. S. IV. they gain the W in d  ftill more and 
more eafterly, but there is Danger o f  not weathering the Brafilian Shore, or 
at leaft the Shoals upon that Coaft. But if  upon the other T a c k  they g o  , 
away E . S. E . they fa 1 into the Neighbourhood o f  the Coaft o f  Cuirteay 
from which there is no departing without running Eafterly, as far as the 
Ifle of S t.^ o m s, which is the conftant Praitice o f  all the Guinea Ships, and 
which may feem very ftrange, without the Confideration o f  the 6th Rem ark^ 
which ihews the Reafon o f it. For being in with the Coaft, the W in d  blows 
generally M S. TV. and PV. S. TV. with which W inds they cannot g o  to the N orth 
ward for the Land, and on the other T a c k ,  they can lie no nearer ,the W in d  
than S. S. E . or S. and with theie Courics they run off the Shore, but in ib> 
d9Íng they always find the W inds more and more contrary •, lb tjiat when 
near the Shore, they could lie South, at a greater Diftance they can m ake 
tl^irway no better than S. E . and afterwards'£ ;  S. E , with w hich  Courfes 

commonly the Iflc o f  St. Thomas and Cape Lopez, where, finding 
the Winds to the Eaftward o f  the South, they keep them favourable, b y
r^ ningaw ay to the W eftward in the South U t .  3 or 4  Deg. where the 5. £ .  
W inds are perpetual.

For the fake of thefe general W in d s, all tkofe that ufe the Wejl-Indiatt 
1  tade, Qven thofe bound to Virginia, count it their beft Courfe to g e t  as foon 

they can to the Southwards thac they m ay be certain of a fair and
freih
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Trcfli G a l f ,  to run before it to the W eft-w ards; and for the fame Reafon thofe 
homewards bound from Amtrka^ endeavour to gain the Latirudc o f  30 ¿eg, 
as foon as poílíble, where they firft find the W inds begin to be variable ; tho* 
the moft ordinary W inds in the northern Part o f  Atlantkk Ocean com t from

■ between the South and W eft.
A s  to thofc furious Storms called HurricaneSy which arc, as it were, peculiar 

to  the Car/hke JJles; and which fo dreadful afflidl them in the M onth o f  Au- 
'  guft  ̂ or not much before or after, they do not fo properly belong to this Place,

both by Reafon of their fmall Continuance and Extent, as likewifc becaufc
they are not Anniverfary ; fome Years having more than one, and íbmetimes 
for fcvcral Years together there being none at all. But their Violence is lb 
inconceivable, and their other Ph^mmma fo furprifing, that they merit well 
to be confidered apart.

W h at is here laid, is to be underftood o f  the Sea-W’’inds, at fome Diftance 
t from the Land ; for, upon and near the Shores, the Land and Sea Breezes

arealm olt every where fenfible*, and the great Variety which happens in their 
Periods, Force and Direélion, from the Situation of the Mountains, Val- 
lies and W oods, and from the various Texture o f  the Soil, more or lefs ca
pable o f  retaining and refleiling H eat, and o f  exhaling or condenfing Va
pours, is fuch, that it were an endlcfs T a s k  to endeavour to account for 
them.

2. In the Indian Ocean, the W inds arc partly general, as in the Ethioptck 
Ocean, partly periodical, that is, half the Year they blow one way, and the 
other half near upon the oppofite Points; and thefe Points and Tim es o f  Shift
ing are different in different Parts o f  this Ocean.

1. Between the Latitudes o f  10 deg. and 30 deg. South between Madagafcar 
and Hollandia Nova^ the General Trade-Wimis about the S, E . by E , is found to 
b low  all the Y e a r lo n g ,  to  all Intents and Purpofes after the fame Manner as 
in the fame Latitudes in the AEtbiopick Occan  ̂ as it is defcribed in the 4th Re
m ark aforegoing.

2. T h a t  the aforefaid 5 . E , W inds do extend to within 2 deg, o f  the
iory during the Months o f  June^ July^ Augnft^ & c .  to November^ at which 
time, between the South Latitudes o f  3 and 10 Deg, being near the Meridian 
o f  the N orth E n d  o f  Madagafcar \ and between 2 and 12 South Latitude, 
being near Sumatra and Java  ; the contrary W inds from the Â . or between 
the North and W e ft ,  fet in and blow for half a Y ear, viz. from the Beginning 
o f  December till May : and this Monjoon is obferved as far as the Molucca JJUs\ 
o f  which more anon.

3. T h a t  to the Northward of 3 Deg. South Latitude, over the whole Ara
bian or Indian Sea and G u lf o f  Bengal  ̂ from Sumatra to the Coaft o f  Africa^ 
there is another Monfoon  ̂ b low ing from O^ober to Aprils upon the N . E, 
P o in ts; but in the other half Y e a r ,  from April to O£loher  ̂ upon the oppofite 
Points o f  S, TV, and IF . S. fV . and that with rather more Force than the 
other, accompanied with dark rainy W eather, whereas the N . E , blows 
clear. 'T ls  likewife to be noted, that the W inds are not fo conftant, either
in Strength or Point, in th e C w ^ o f  Bengal  ̂ as they are in the Indian Sea, ■ 

°  where
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\\here a certain fteady Gale fcarce ever fails. ’ T is  alfo remarkable, that 
the S. IF. Winds in thefc Seas arc generally more Southerly bn the African 
Side, more Wefterlv on the Itidlan,

4. I'herc is a T r a d  of Sea to the Southwards o f  the Miuator^ fubjeél to 
the fame Changes of the Winds, viz, near the African Coaif, between it and 
the Ifland Madagafcar or St. I/i^vreme  ̂ and from thence Northwards as far as 
the Une j wherein from April to October there is found a conftant Freih 
W in d , which, as you go  more Northerly, becomes ftill more and more 
W efterly, To as to fail in with the iV .S W , Winds, mention’d before in thofe 
M onthsof the Year to be certain to the Northward o f  i\\t Aequator: W hat 
Winds blow in thofe Seas for the other half Year, I have not yet been able to 
obtain to my full Satisfaction: T h e  Account which has been given me is only 
thb, that the Ŵ 'inds are much Eaílerly hereabouts, and as often to the North 
o f  the true Eall as to the Southwards thereof.

5. I'hac to the E;iilward of Sumatra and Aialacca^ to the Northwards o f  
the Ziwi, and along the Court of Camhoia and China  ̂ the Monfoons blow 
North and South ; that is to fay, the N . E . Winds are much Northerly, and 
the S, IV. much Southerly. This Conftitution reaches to the Eailwards of the 
Philippine liles, and as far Northerly as Japan. T h e  Northern Monfoon fet- 
ting in, in thefeScas, in Oilober or November  ̂ and the Southern in May  ̂ blow
ing all the Summer Months. Merc it is to be noted, that the Points o f  the 
Compaft, from whence the Winds come in thefc Parts o f  the W orld , are 
not fo fixt as in thofe lately defcrib’d ; for the Southerly will frequently pals 
a Point or two to the Eaftwards o f  the South, and the Northerly as much to 
the W eftwardsof the North  ̂ which íéems occafioned by the great Quantity 
o f Lantl which is interfjx-rfed in thefeScas.

6. I'hat in the iiimc Meridians^ but to the Southward o f  the Equatorj be
ing that I 'ratt lying Ix’tween Sumatra and Java to the W e ll,  and New-Guinea 
to the F ail, the fame Northerly and Southerly Monfoons are obfervcd ; but 
with this Difference, that the Inclination of the Northerly is towards the 
N* IV. and o f  the Southerly towards the S. E . but the Plaga Venti are not more 
conflant here than in the former, viz. Variable 5 or 6 Points: Befidcs, the 
Times of the Change o f  thefc Winds arc not the fim e as in the Chinefi Seas, 
but about a Month or 6 W'eeks later.

7. That thefe contrary W inds do not íhifc all at once, but in fome Places 
the Tim e of the Change is attended with Calms, in others with Variable 
Winds *, and it is particularly remarkable, that the End of the W eílerly 
Monfoon on the Coart o f  Coromandel̂  and the two laft Months oí the Souther
ly Monfoon in the Seas o f  China, are very fubjeit to be Tempefliwus: T h e  V i
olence of rhefe Storms is fuch, that they feem to be o f  the Nature of the 
IVt'fl-India Hitrricanes  ̂ and render the Navigation o f  thefe Parts very unfafe 
about that time o f  the Year. Thefe Tmpefts arc by our Seamen ufually term
ed, the Breaking up of the Monfoons.

By rt-afon of the íhifting o f  thefe W inds, all thofe that iliil in thefe Seas, 
arc oblig’d to obferve the Seafons proper for their Voyages, and fo doing, 
tl^y fail not o f  a fair W ind and fpeedv PaíTage ; but if lb be they chance to 
out-flay their Tim e, till the contrary Monfoonkl% in, as ic frequently happens.

Vol. II. T  they

( i 3 7 ‘)



I i

..I
í

they are forced to give over the H opes o f  accompliíhing their intended Voy
ages, and either return to the Port from whence they came, or d ie  put in
to fome other Harbour, there to fpend the T im e till the W inds ihall com e 
favourable.

8. T h a t  Navigation that there is on the Mare Pacifcum^ is by the Spanh 
arJsy who go  yearly from the Coafl o f NiW-Spain to the .Vfanilba's: But that 
is but by one beaten T r a i l  i ib that I cannot be lb particular here as in the 
other two. W h at the Spwii/b Authors iay o f  the W inds they find in their 
Couríés, and what is confirm’d by ihe old Accounts o f  Drake and Candijb  ̂
and fince by Scbooteny who failed the whole Breadth o f  this Sea in the 
Southern L/it:iude o f  15  or 16 dig. is, that there is a great Conformity be
twixt the W inds of this Sea, and tliofe o f the Atlantkk and Etbiopick ; that 
is to fay, that to the Northwards of the JE»({‘iator  ̂ the predominant Wind is 
between the E , and N . E , and to the Southwards thereof, there is a conlUnt 
Iteady Gaie between the E . and 5 . E , and that on both Sides the LiaCy with 
io much Conftancy that they fcarce over need to attend the Sails, and ib 
much Strengtli, that it is rare to fail o f  CroíTing this vaft Ocean in ten Weeks 
time, which is about 130 Miles per dian: Bofides, ’ tis faid that Storms and 
Tem peils are never known in tlielo liares; whtretbre fome Jiavc thought ic 
m ight be as ihort a V oyage to Japcti and Cbinc^ to go  by the Slrcigbts o f  Ma- 
gctlan  ̂ as by the Cape o f Good Hope,

T h e  Limits o f  thcfe Winds are alio much the fame as in the Allan-
iickSca , v iz. about the 30th D jg re e o t  Jjithtde  on both Sides j for the Spa- 
niardsy Homewards bound from the Mttnilha*Sy always take the Advantage of 
the Southerly Mottfoon  ̂ blowing there in the Summer Months, and run up to 
the Northwards o f  that Latitude^ as high as Japan^ before they meet with 
Variable W inds, to ihape their Courfe to the Eaftwards. A n d  Schooten and 
others that have gone about by the Ahgellan Streighís^ have found the Limits 
o f  S. E , W inds, much about the fame Latitude to the Southwards ; befides, a 
farther A nalogy between the W in d s of thisOfi^rw and the Mthiopick in
that, that upon the Coaft o f  Peru they arc always much Southerly, like as 
they are found near the Shores o f  Angola,

T o  help the Conception o f  the Reader in a matter o f  fo much DiHiculry, 
I believ'd it neceíTary to adjoin a Scheme  ̂ fhewing, at one \’ icw, all the va
rious 7 ra^s and Courfes o f  theie Winds. T h e  Ijm its o f  thcfe fevtral Tracis 
are defigned every where by prickt Lines, as well in the Adaniick and JEthic- 
pick  ̂ where they are the Boundaries o f  ú\c Trade zná Variable Winds, as in tkc: 
Indian Ocean  ̂ where they alíb ihew the Extent o f  the ieveral AUitfoons. The 
Courfe o f  the W inds is expreft by Rows o f  Stroaks in the i^uiie Line that a 
Ship would move, going always before it ■, the lharpE nd o f  each little Stroak 
pointing out that Part o f  the Horizon^ from whence the W ind continually 
com es; and where dicre arc MonfoonSy the Rows o f  the Siroaks run alter
nately backwards and forwards, by which means they arc thicker there than 
clfewhere. A s  to the great Soutb Sea  ̂ confidering its vaft Extent, and the 
little Variety there is in its W inds, and the great A nalogy between them, and 
thofe o f  the Atiantick and jElbiopick Oceans; befides, that, the greateft Pau 
thereof is wholly unknown to usj. I thought it unncccitiry to lengthen the 
M ap therewith. In
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in the foregoing Hirtory are contained feveral Problems, that meric well 

the Confideration o f  our acuteft Naturalifts, both by reafon of the Conftancy o f  
the Effedt, and o f  the immenfe Extent thereof; near half the Surface o f the 
Globe being concerned ; wherein if I am not able to account for all Particu
lars, y e t ’ tis hoped the Thoughts I have fpenc thereon, will not be judged 
wholly loft by the Curious in natural inquiries.

1. IVind is moft properly defigned to be the Stream or Current o f  the A ir  \
and where fuch Current is perpetual, and fixt in its Courfe, *tis neceíTary that 
it proceed from a permanent unintermitcing Caufe, capable o f  producing a 
like conrtant EfK;cl, and agreeable to the known Properties of the Elements 
o f  jiir  and IVater  ̂ and the Laws of the Motion o f  fluid Bodies. Such an one 
is, I conceive, the A6lion of the Sun’s Beams upon the / îr and fVater^ as he 
paiTes every Day over the Oceans  ̂ confidered together with the Nature o f  the 
Soil and Situation of the adjoining Continents. I fay, therefore, F/r/?, T h a t ,  
according to the Laws of Staticks^ the A ir, which is lefs rarified or expanded 
by Hear, and conlirquenily more ponderous, muft have a Motion towards 
thole Parcs thereof which are more rarified, and lefs ponderou*:, to bring in 
to \ and, Secondfŷ  T h at the Prefence of the Sun continually
Jhifiing to the W eftw ards; that Part towards which the A ir  tends, by rea- 
Ibn o f  ihc Rarcfadion made by his greaceft Meridian H eat, is with him car
ried W eft ward, and confequently the Tendency o f  the whole Body o f  the 
lower Air is that way. Thus a General Eailerly W ind is formed, which 
being imprefied upon all the A ir of a vail Ocean, the Parts impel one the 
other, and lb keep moving till the next Return o f  the S u n ; whereby fo much 
OÍ the Motion as was loft, is again reftor’d , and thus the EafterJy W in d  is 
made Perpetual,

2. From the ilimc Principle it follows, that thisEafterly W ind íhould, on
the North-fide o f  the be to the Northwards o f  the ILaft, and in
South LatilUiies to the South thereof \ for, near the Une^ th« A ir is much 
more rarified, than at a greater Üiílance from it *, becaute o í  the Sun's be
ing twice in a Year vertical, and at no time dillant above 23 deg. and a half, 
at which Dillancc the Hear, being as the Sine o f  the A n gle  o f incidence, is 
but little ihort o f that o f  the perpendicular R ay. Whereas under the Tro* 

picksy though the Sun ftay long vertical, yet he is as long 47 deg, oft'; 
which is a kind o f  W inter, wherein the A ir  lb cools, as thac tfie Summer 
Heat cannot warm it to the fame Degree with that under the E quator: 
wherefore the A ir to the Northwards and Southwards, being lels rarified 
than that in the M iddle, it follows, that from both Siuies it ought to tend 
towards the u^qiiaior. This Motion compounded with the former Eafterly 
^Vind, anfwcrs all ú\  ̂ Phanomcna o í  the Q qucvú Trade-lVinds \ which, if 
the whole Surface o f the Globe were Sea, would undoubtedly blow all 
round the W orld , as they arc found to do in the Atkntick and Mthtopick 
Oceans.

3. But feeing that fo great Continents do interpofe and break the Conti- 
i>f the Ocean  ̂ regard muft be had 10 the Nature of the Soil and the

Poiition o f  the high Mountains i which 1 fuppofc the two principal Caufes
T  2 o f
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o f  the írveral Variations o f  the Winds from the former General Rule : For if 
a Q wncry lying near the Sun prove to be flat, íantly> low L an d, fuch as 
the D.farts o f  Lybia are ufually reported to be, the Hoat occafioncd by the 
Reñcítion oí the Sun’s Brams, and the Retention thereof in the Sand, is 
incredible to thofe who have not felt i c ; whereby the A ir being txcredingly 
ratified, it is ntceíTary that the cooIcr and more denle A ir  lliould run thi
therwards to refíore the Mqttilibrium. This I take to be the Caule, why 
near the Coaft of Guinea the W ind always i'ets in upon the l^ n d , blowing 
W cfterly  inftead o f  E^itlerly; there being lufficient Realbn to bt licve, that 
the Inland Parts o f  Africa  arc prodigioully hot, fmce the Northern Borders 
tiicreof were fo intemjKrate, as to give the Antients Caule to conclude, that 
all beyond the Tropick was made Umnbabitahk by Excels ot Heat. From the 
íáme Caufe ic happens, that there are lb conftant Calms in that Fart o f  the 
Ocean, caHed the Rains (defcribed in the 7th Rem ark on the Atlantick Sta:) 
For this Tradl being placed in the M iddle, between the W eilerly Winds 
blowing on the Coalt o f  Guinsa  ̂ and the Eafterly l^roiU JFinds blowing to the 
W eilwards thereof, the Tendency o í  the A ir  here is indifferent to either, and 
lb Hands in /E\utUbr\o between both ; and the W eigh t ot the incumbent y/f- 
fnofpbere being diminiihed by the continual contrary W inds blowing from 
hence, is the Realbn that the A ir  here holds not the copious Vapour it receives 
but lets it fall into fo frequent Rains.

4. But as the cool and denfe A ir ,  b y r e a fo n o f  its greater G ravity, prcfles 
upon the hot and rarified, ’ tis demonftrative that this latter muft afcend 
in a continual Stream as fait as ic rarifies, and that being afcendrd, it muft 
difperle it feJf to preferve the Equilibrium^ that is, by a contrary Current^ the 
upper A ir  muft move from thole Parts where the greateft H eat is ; So by 
a kind o f  Circulation, the iV. £ .  Trade-lVind below will be attended with a
S. IV, above, and the S. E , with a N . IV. W ind above. A n d  thiit this is 
more than a bare Conjeclure, the almoil inftantancous Change of the 
W in d  to the oppofite Point, which is frequently found in palling the Li
mits o f  the feems toaíTureus; But that which abfjve all con
firms t h i s úiQ Ph<enomencno^ the Monfoons  ̂ bv this Means moft 
eafily folved, and without it hardly explicable. Suppofing therefore luch 
a Circulation as above ; *tis to be confidered, that to the Northward o f  the 
Jndian Ocean there is every where Land within the ufual Lim its o f the 1m- 
ttlttde o í  30, v iz . Arabia^ India  ̂ &cc, which, for the fame He.ifon
as the Mediterranean Parrs o f Africa^ are fubjedt to  unfufierable Heats 
when the Sun is to the N orth, paifing nearly Vertical, but yet arc tempe
rate enough when the Sun is removed towards the other Tropick, becaufe 
o f  a R id ge  ot Mountains at ibme Diftance within the Land, faid to be 
frequently in W inter covered with Snow, over which, the A ir, as it paf- 
les, muft needs be much chilled. Hence ic comes to paG», chat the Air 
com ing, according to the general Rule, out o f  the N . E . in the M ian  
Seas, is ibmetimes hotter, fomecimes colder, than that which by this 
Circulation is returned out o f  the S. ¡V . and by Coniequence, fometimes 
the under Current o r  W in d  is from the N . E , fometimes from no other

Caiilé,
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Caufe, ¡s clear from the Times wherein thefe Winds fet in, viz. in AprUy 
when the Sun begins to warm thofc Countries to the N orth, the S. W , Mon- 
foon begins, and blows during the Heats till OSIohery • when the Sun being 
retired, and all Things growing cooler Northward, and the f  leac increa- 
Uns: to the South, the N . E . Winds enter and blow all the Winter till A- 
pril again.

5. And It is undoubtediy from the ílimc Principle that to the Southwards 
of the /íiquaíoí\ in part of the Indian Occan  ̂ the N . W . W ind fucceeds the
5. E . when the Sim draws near the Tropick of Capricorn, But I mufl confefs, 
that in this latter occurs a Difficulty not well to be accounted for, which is> 
why this G u n g e  of the Monfoons lliould be any more in this Ocean  ̂ than in the 
fiinc Litiiudes m ihc .-^thiopick, where there is nothing more certain than a
S. E . Wind all the Year.

6. ’ Tis likewiíé very hard to conceive, why the Limits o f  the Tradc-zvi»ds 
ihouid be fixt about the 50th Deg. o f  Lí?//Wí all round the Globe*, and that 
they ihouid ib feldom tranlgrefs or fall íhort o f  thoíc Bounds : as allb that in 
ti'.e Indian Sea, only the Northern Part ihouid be fubjeil to the changeable 
Mcnfoons  ̂ and in the Southern there be a condant 5 . £ .

Thefe arc Particulars that merit tobe confidercd more at large, and furnilH 
a iufficient Subject for a juft Volume.

X X X V I I .  M r. Uaifoarj) has obferv’d . T hat D iw  newly gathered, and Oifcroathns
filtred through a clean L.inen Cloth, tho’ it be not v jry  clear, is o f  a yellow-
iíh Colour, fomewhat approaching to that o f Urine. Tho.̂ Hm-

T hat having endeavour’d to putrify it, by putting feveral Proportions into
glafs Bodies with blind Heads, and fetting them in feveral Heats, as o f  Dung, ”
and gentle Baths, he quite failed o f  his Intention: for Heat, tho’ never fo
gentle, did rather clarify and prefcrve it fweet, though continued for two
Months together, than caufe any Putrefaction or Separation of Parts.

1 hat expofing of it to the Sun for a whole S-immerin Glaflls, that hoFd
about 2 Gallons, with narrow Mouths that might be flopped with C ork, the
only confiderable Alteration he obkrved to be pioduced in it was, that Score
of green Stuff (fuch as is feen in Summer in Ditches and (landing Waters)
floated on the T o p , and in fome Places grew to the Sides o f  the Glafs.

1 hat putting 4 or 5 G a lI o n s o f it  intoa half T u b , as they call it, o f W ood,
and ilraining a Canvas over it to keep out Duíl and Infeds, and letting ic
iiand in íbmc ihady Room for 3 W’ eeks or a M onth, it did o f  it fcif putrify
and ftink exceedingly, and let fall to the Bottom a black Sediment like 
Mud.

T hat coming often to fee what Alterations appeared in the Putrefailion, 
he obiei^ed, that at the Beginning, within 24 Hours, a (limy Film floated 
on the Lop of the W ater; which after a while falling to the Bottom, tlicre 
came another fuch Film in its Place.

T hat if Z ) w  were put into long narrow Veffets o f  Glafs, fuch as formerry 
were ufed for Receivers in diftilling o f  Aiiua Forlis, the Slime would rife to that 

eight, that ke could take ic off with a Spoon 3 and when he had put a pret

ty
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ty  Quantity of it into a Drinking-glafs, and it had iVood all N ig h t  and iljc 
W ater drained from it, if  he had turned it out on his H and, it would (land

i ,  upright in Figure o f  the Glafs, in Subftance like boiled white Starch, tho’
1* fomewhat more tranfjwrcnt i if  his M em ory, faitb bê  fail hiin not.
^  T h a t  having once gotten a pretty C^antity o f  this G eliy , and put it into a

Glafs-body and Blind-head, he fet it into a gentle Bath, with an Intention to 
have putrified it j but after a few Days, he found the H ead had not been 
well luted on, and that ibine Moirture exhaling, the G clly  w.is grown aimoft 
d ry , and a large Mujbroom was grown out o f  it within the Glals*, it was of 
a loofe watcriih Contexture, fuch an one as he had fecn growing out o f  rotten 
W ood .

T h a t  having fevcral T ubs with good Quantity o f  Dew  in them, fet to putrify 
in the Manner abovefaid, and com ing to pour out of one o f  them to makcuic 
o f  it, he found in the W ater a great Bunch bigger than his F ill, o f tliofc In-

■ feibs commonly called Hog-lice  ̂ or MillepcdeSy tangled together by their long
,¡ Tails, one o f  which came out o f  every one o f  their Bodies about the Bigncfsoi

a  Horfe H air. T h e  Infefls did all live and move after they were taktn 
out.

T h a t  em ptying another T u b , whereon the Sun, it feems, had uíed fome- 
times to fhine, and finding, upon the ilraining it thro’ a clean Linen Cloth, two 
or three Spoonfuls o f  green Stuft*, though not fo thick nor fo green as that above 
mentioned, found in the GlaiTes purpofely expofed to the Sun •, he put this green 
S tu ff in a Glafs, and tied a Paper over it, and coming fome Days after to view 
it, he found the Glafs aimoft filled with an innumerable Company of fmall 
F lies, aimoft all W ings, fuch as arc ufually fecn in great Swarms in the Air 
in Summer Evenings.

T h a t  fctting about a Gallon o f  this Di?w (which, he í!iith, if  he miiremcm- 
ber not, had been firft putrified and ftained) in an open Jarr-Glafs with a wide 
M outh, and leaving it for many W eeks ftanding in aSouth-window on which 
the Sun lay very much, but the Caíemcnts were kept clofe íliut •, after fome 
time, coming to take Account o f his DtiVy he found it very full ot little Infe^h 
with great H eads and fmall tapering Bodies, fomewhat rclembling âdpokŝ  
but very much lefs, Thefe, on his Approach to the Glafs, would fink down 
to the Bottom, as it were, to hide themfelves, and upon his Retreat, wriggle 

- themfelves up to the T o p  o f  the W ater again. Leaving it thus for Ibme time
longer, he afterwards, found the Room  very full o f  Gnats  ̂ tho’ tiie Door :ind 
W indows were kept Hiut. H e  adds, that he did not at firft fufpe^l tliat thole 
Gnats  ̂ had any Relation to the B e iv ; but, after finding the Gm ts to be mul
tiplied, and the little watry Animals to be much leflened in Quantity, and 
finding great Numbers of their empty Skins floating on the Face of h isD ^ i 
he thought he had juft Reafon to perfuade himfelf that the Gnais were by a 
fccond Birth produced o f  thofl* little Animals.

T h a t  vapouring away great Quantities o f  his putrified D.*w in Glafs Batons 
and other earthen glazed Veflcls, he did at laft obtain, as he remembers, a- 
bove 2 Pound o f  greyifh E a r t h ; which, when he had waihed with more 0
the fame D ew  out o f  all his Bafons into one, and vapoured to Siccity, lay**'

Leaves
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Leaves one above another, not unlike to fome Kind of brown Paper, but ve
ry friable.

That taking this Earth out, and after he had well ground it on a M arble, 
and given it a Ihiart Fire in a coated Retort o f  Glais, it foon melted and be
came a Cake in the Bottom when it was cold, and looked as if it had been Salt 
and Brimftone in a certain Proportion melted togetiier; bur, as he remembers, 
vj:í% not injiammable. This ground again on a Marble, he faith, did 
turn fpring W ater o f  a rcddiili, purple Colour.

T hat by often calcining and filtring this Earth, he did at laft extraft 2 Ounces 
o f  a fine fmall white Salí, which looked on through a good Micro/cope  ̂ feem*d 
to have Sides and Angles in the fame Number and Figure, as Rock Petre,

X X X V n i .  r. W c  had o f  late in the County of Um trkk zná Tipperary^
Showers o f  a Sort of Matter like Butter or Greafc j i f  one rub it upon one’s 
Hand ic will melt, but lay it by the Fire and it dries and grows hard, having ^̂ cJand; *y 
a very ilinking Smell. Some o f  it fell here at iCt'to/i)’, Nov. 14, 1695,0.2^^2*^! 
which I did fee myfelf the next. Morning.

2. Having very diligently enquired concerning a very odd Phaenomenon, 
which was obferved in many Parts o f  Munftcr and Leinjler^ the beft Account I ’
can collect thereof, is as follows: For a good Part o f the W inter 1695, and 
Spring following, there fell infeveral Places a Kind o f  thick Dew, which the 
Country People call’d Butter^ from the Confillency and Colour of it, being 
ibfc, clammy, and o f  a dark Yellow ; it fell always in the N igh t, and chiefly 
in mooriili low Grounds, on the T o p  o f  the G ra ls ; and often on the Thatch 
of Cabbins; “twas icldom obierv’d in the fame Places twice, it commonly lay 
on the Earth for near a Fortnight without changing its Colour, but then dried 
and turned black ; Cattle fed in the Fields where it lay indifferently as in other 
Fields; It fell in Lumps often as big as the End o f  one's Finger, very thin 
and fcatteringly ; it had.a ftrong ill Scent, fomewhat like the Smell of Church- 
Yards or Graves; and indeed, v/e had during moil o f  that Seafon very ítink- 
ing^Logs, fome Sediment of which might poiiibly occafion this ftinking Dew, 
tlio*̂  I will by no means pretend to oJTcr that ;is a Reafbn of ic. I cannot find that 
it was kept'long, or that it bred any Wonns or Infers \ yet the fuperilitious 
Country People, who had fcalPd or fore Heads, rubb’d tliem with this Sub
itanee, and faid it healed them.

X X X I X .  Dec, 6, 16 51, Being in the G u lf o f  riding at Anchor, about
30 of the Clock that N ight, it began to rain Sand or Aíhcs, and continued till ¡̂íh*:
two of the Clock the next Morning, k  was about two Inches thick ongo'i^^'V*
me Deck, fo that we cart ic over-board with Shovels, as we did Snow the
D a y  before. There was no W ind ftirring when thefe-<^j fell j ic did not
tall only m the Places where wc were,, but likewife in other Parts, as Ships
were coming from St, John d*Acre to our P o r t j  they being at that Tim e
ICO L/ragues from us. W e  compared the Aihes together, a n d  found them 
both one. ^

N , B, This Shower o f  Aflies was upon an E m p im  o f  Mount Vefuvius,
X L .
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ij jishw ertf X L .  T h is  City o f Rriftol and the Country round, is filled with Reporteni
Ivy B erries, • • • n rr̂  t./t ■ . 1 - * l  I -41 . • . • * . •

raining W h eat akjut Warminjler in JViltJhirCy and other Places within 6 or 8 
Mrw*¿lc Miles o f  i t i  and many believe it. I have procured fevcral Parcels o f it, and
n/i88.*p” find it to be tjic Seed o f  hy-Berries^ which from Towers and Churchcs, Chirn.
***■ ncys, W alls , and high Buildings, were lately by very ficrccTempcih of Wiml

and Hail driven away from the Holes, Chinks, and other Parti, where Birds 
had brought them, efpecially SierHngs and Choughs, It was (among many other

'*» prodigious StorlesJ confidently affirmed, that thoie Grains were found in the
f ia i l ,  as Seeds in Comfits. I have by all ways I can imagine, examined and 
compared them with the Seeds o f  I'l̂ '-Bcrr'tes  ̂ by the T a ile ,  Smell, Size, and 

, Figure, m th the A ñ iñ :in ccoí GlítJfíSy viewing them in both th:
lupcrticial and inward Parts.

I

y/ ASb»^^/ X I .I .  Ot\ lFí¿ÍJií/íí¿^ before EaJIer  ̂ An. 1696. a Pafture Field at Crjwjfiai,
V!^,fyDr, near JVrotham in Kent  ̂ about two Acrcs, which is far from any part of the Sri, 

’’ Rob.cony, Qt Branch o f  it, and a Place where are no Fiíli-ponds, but a Scarcity ot Wa-
ter, was all over-fpread with little Fiihes, conceived to be rained down, there 
having been at that T im e a great Tem¡>cft o f  Thunder and Rain. The Fiilici 
were about the length o f  a M an’s little Finger, and judged by all that law them 
to be young W h itin gs; many of them were taken up and fhcwcd to fevcnl 
Perfons. T h e  Field belonged to one JFare  ̂ a Yeom an, who fiiew’d feme oí 
thrm, among others, to M r. L/ike  ̂ a Bcncba o f  the Aliddle-TempUy who hid 
one o f  them, and brought it to Ij>ndon, ThL- T ruth  ot it was avert’d by nu- 
ny that faw the Fiihes lie fcattered all over rhat Field, and none in the other 
Fields thereto adjoining. T h e  Quantity o f  them was elUmated to be abouu 
Bufhel, being all together.

» '

I had this Account from a worthy Gentleman o f  this Country, who had i 
Box full o f the Fiihes.

X L I I .  7 «^ 1 7 ,  1666. About ten in the Forenoon, there fell a violent 
¿f'Mry Big;. Storm of Hail upon the Coail-Towns o f  Suffolk  ̂ tracing along Seckford HA 

!#(i iJath.Fair-’ SnapC‘ Bridge  ̂ Aldborougb  ̂ See, more to the Northwards. The
: I fw. n. a6. H ail was \mzW nczr Tarnjouib-y but at Seckford-Hall ox\̂  Hailftone was fojnd

*' by Meafure 10 be 9 Inches about. One of this T o w n  (viz. IVoodbridge) found
one at Melton 8 Inches about. A c  S)t¿tpe-brtdge x M an affirmed, that he 
lighted on one about 12 Inches about. A  L ad y  o f  Fnflon-Hall putting one 
ot them into a Balance, found it weigh 1 2 / .  6 d. Several Pcrfoiis ^
good Credit in affirmed fome Hail-ftones to h a v e  b e e n  full as big
as Turkey^sEggs (an ordinary //f/;’ s E g g  weighs but about 9 J.) J- Baker
Rumbrou^bhad his Head broken by the Knocks of them through a
try F e lt ;  in fome Places his Head bled, in others Bunneys arofe: The Hoj*
fcs were fo pelted, that they hurried away his Cart beyond a!l Command'
T h e y  fccmed all white, fmooth without, íliining within, ’ Tis fom^w^
ftrange, methinks, that their Pillar of A ir  fliould keep them aloft, if

 ̂ were
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were not clapM together in the falling, efpccially at fuch a Tim e o f  the Year 
when the A ir is  ids thicknetl, and its Springs weaker.

X L I I I .  In May i6S6. there fell, at D Jk  in Flanders  ̂ H ail o f  fo great a 
Bigncfs, that the lead exceeded Pigeons E ggs. Several o f  them were a Q ja i  .
ter o f  a Pound W eight and more. One among the reft was obferved to con- 
tain a dark brown Matter in the M iddle thereof; and being thrown into the*’*  ̂ ‘ 
Fire, it gave a very great Rej>ort. Others were tranfparent, which melted 
before the Fire immediately. This Storm paflcd over the Citadel and T ow n , 
and Iclt not a whole Glafs in the Windows on the windward Side. T h e  I'rccs 
were broken, and fome beat down ; and the Partridges and Hares k ill’d in 
Abundance.

X L I V .  I .  A  very extraordinary Eiail fell in theic Parts, ^ p r i l  29, 1697.
T he Vapours fliat difpofcd the aqueous Parts thus to congeal, came with a waies,ciic- 
South-wcit Wind out ot QaermruanjhirCy pafTmg near Ŝ iowdcH with a horrivl 
black C!o;id, attended wi:h frequent Lr¿b:nin^s and Tlwtder. A s yet iHaiiej, n. 
hear no further o f  ic W ctlward tiun out o f  Denbighfiirey where it left St,
Afaph to the R ight, and did much Damage between ic and the Sea, breaking 
ail the Windows on the Weather-fide, and killing Poultry and Lambs, and 
at Sir 'John Conwaf%y at Defert^ a ftout D o g  ; and in the North Part o f  Flint- 

JiAre j'evcral People had their Heads broke, and were grievoufly bruifed on 
their Bodie*i. From Flinijhire it croiTed over the A rm  ot the Sea that comes 
up to Chcjier  ̂ and was only felt in Cbeflúrey at the very A'. Corner o f  
the Feninfuldy called fViral^ between the Mfiuaria o f  Chefter and Leverpocle^ 
at a T ow n called IV. Kirly^ where it hailed but for three Minutes, it be
ing on tiie extreme Point thereof, on the Right-hand, but ic thundred dread
fully, and was here at Chefter about three in the Afternoon •, but the main 
Body o f  it fell upon Lancajhire  ̂ in a right Line from Ormjkirk to Blackhorrt̂  
which is on the Borders o f  Torkfhire v but whether it croifed the R idge o f  
Hills into YoTKfl̂ rCy we know not. T h e  Breadth o f  the Cloud was about 
two M iles; within which Compafs ic did incrcdible Damage, killing all 
Sorts o f l oA'I and Imall Creatures, and fcarce leaving any whole Panes in any 
ol the Windows where it paffed ; but which is worfe, it plowed up the 
Earth, and cut off the Blade o f  the green Corn fo as utterly to deftroy it, 
the Hailftoms burying themfclves in the Ground ; and the Bowling-Greens, 
where the Earth was any T h in g  foft, were quite defaced, íb as to be ren- 
dred unferviceable for a Tim e. This I had from an Eye-Witncfs. T h e  Hail- 
flowsy fome of which weighed five Ounces  ̂ were o f  differing Forms, fome 
round, fome half-round, Ibme fmooth, others emboflrd and crenulated, like 
the Foot o f  a drinking Glafs, the Ice very tranfparent and hard, but a f t ic ^
Kernel was in the midlt o f  mod o f  them, if not ail. T h e  Force o f  their Fail 
argued them to fall from a great H eight. W hat I take to be moil extraordinary 
in this Pbccnomenon is, that fuch a Sort o f  Vapours ihould continue undifperft 
fo long a T r a i l ,  as above fixty Miles together, and in all the W ay of its Paf- 
£ige occafion fo extraordinary ;t Coagulation and Congelation o f  the watry Clouds,
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as to cncrcafe the Ilailftona  to fo vaft a Bulk, in fo fliort a Space as tliat o f  their 
Tall.

’)j had only the extreme Skirt o f  the Shower here, and there fell not
alx>ve 10 Ha'iljlones in our C o u rt; but they ŵ *rc much larger and harder

*  than the oidcft o f  us had fcen. A  Gentlewoman found one ot tlicm by Mea-
lure to be about 5 Inchcs about. A  little while after th i Shower was over, 
I iound the Stones had fallen at good Dillances one from another, and that 
they WlTC melting very fait, tbs; ^fe•cher being very h o t;  fcarco any ot* 
them was fo little us a Müíkec Bullet, biit moil o f  them far bigger, and of that
Figure. *

A  Servant who was tlién at Rotdc-M !'^  t:.l!s me, T h a t  the Sea feemcd to 
be rifen to an unwonted H eigh t, anti to bear the Ap|>e.irance (rf a W ood; 
that he found Uailftones as big  as Pcot E ^ s  ; and th.i: many Slm Fow! and 
I.and-Fowl were killed: A n d  U5 an Inilanccof ir, Hl* to o k u p a S íí?  5’Uí.7.Vrcüon 
BoítU'ALir/h^ whofe W in g  wus broken with an icy Pellet, and brought her 

■; liome. U p n  this Story, I rid toward the Grounds which had lhared moil
in the S tem , ^Yhcn I came to Bottle^ 1 faw Jane M'Mcbt^s W indows ill bar
tered. I found the S:orm had bjcn as violent at L'Jtíúcr\ I fiw w h .it  Breaches 
it had made upon IFiH. llalJaWs Barns, what Boughs it had broke off from his 
Apple-trees, and what W^ounds the H alftones had made in the green Brow 
by his Houfe. I meafured Icveral o f  the Holes, and found them generally an 
Inch deep, and fomc an Inch and a halt, IhlfaU  told mv, that the great
Slones fell fo violently into the Marl-pit bcfules his H o ’jfc, that Spouts of 

 ̂ W ater rofc a Y a rd  and a half high. T h is  unriddled my M an’ s Story, that the
Sea appeared like a W ood . D r. T^arlcton took up ILilJlcncs as big as Duck
E^gs upon Anghion Common \ and M r. Shepherd protefies, that the Church yard 
at Scphtcn feem’d as ilrew’ d with 'Duck Eggs \ and that one o f  them was weighed, 
which amounted to full H a lf  a Pound : Tw oH ailfloues were weighed a tO m / 
kirk  ̂ which came to ^ o f  a Pound a-piece. A t  Incc the Stones were part as 

; b ig  as Ducky and part as Goo/e Eggs,
I fent fome People the next M orning early to the Sea-fide, and they brought 

in feven Sorts o f  Fow ls, as Curlicu^ Sea-Pye, S:n-Su;alIow, Gorre  ̂ and other we 
v/ant Names f o r : A n d  we hear that at the litth T ow n s next the Sea, they were 

" p ick ’ d up by Buihcls.
N o  I k i l  fell at Everion^ U/vjhUI  ̂ or Ltvcrpook^ the Storm ending near 

Wcdton \ but there was fo thick a Darknefs before the S:orm, that in Lrjtr- 
pooicy many People ran out o f  their Houfes into the Street to look at the 
Face o f  the S k y  i and it was marvellous dark here. T h e  Neighbours tell 
doleful Stories o f  the EffecEls o f  this H ail : A s  a young W^oman at BottU was 
running for Shelter, her H a t fell off, and a Jlaihftont tliat hit her behind the 
E a r  made iier tu m b le ; a M an was kn ock ’d off his Horfe by the HaiU 
preiently g o t  up a g a in : Another having pull’ d down his H a t to íave h>5 

F ace, a Stone fell which tore the Brim from the Crow n, fo far that he coiiid 
put his H and through the H ole : A t  Ornjkirk 4  Pounds D am age was done to 
one Inn, and the Glafs broke by the Storm  in the whole T o w n , could not
be repaired for 60/. T h e  Stones there rebounded, many of them 2 Yards 
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high ; at htce two llorfes were kn ock ’d down in the Plough» and a Man fell 
at the ilimc T im e ; ac Crojly fomc Bcails were knock’d down ; one Jo, Ho!- 
to//was found dtad in Skirmfdak after the Shoi^/cc, but whether by the Hail 
or L%hlmn% (for it camc with Htwder and DgLñning) I have not yet heard;
T w o  Worncn were io  beaten by it, in a little while before rl'»ey got Cover, 
that they could hardly turn them in rhcir Beds next M orning; they could hard
ly pnfs the Lancs fpr Baílcets, Panniers, Sacks, and People, which the Horfcs 
had thrown down in their Return from Ormjkirk Market.

X L .V . OnT//iy%, 4 * ^^97. (at Hitchin \r\ Herifordjkirs) about
a-Clock in the Morning, it began to lighten and thunder cxtrenr*cly, fome Hcrtford. 
i^reat Shower-s intervening i it continued till about two o f  the C lock in thcJ**'*¿Ĵ *̂  
Afternoon, when on a fudden, a black Cloud arofe o f  us, the W ind ¿y aí.-. Rob. 
being lü f t ,  and blew hard ; then fell a ilurp Shower, with fome 
I meafured fome of them 7 and 8 Inches about: But the Evtremiry o f  the 
Storm tell about C^cv, where a young Fellow was killM, one o f  his Eyes 
ih'uck out o f  his Mead, his Cody was all over black with tlie Bruifes; ano
ther Perfon nearer to efcaped with his Life, but much bruifed. There
was in the LTouíé o f  Sir Jo. Spe;:cer, 7000 Quarries o f  Glafs broke, and there 
was great Damage done to all the neighbouring Houfes thereabouts. T h e  
Hail fell in fuch vail Qjantitics, and fo great, that it torá up the Ground, 
iplit great Oaks and other Trees in great N um bers; it cut down great Fields 
of/¿^r, as with a Scyth'-', and has dcilroy*d feveral hundred Acres o f  W heat,
Barley, ^ c . infomuch that they plough it up and fow it with Oafs. The.
Tempejl was fuch when it fell that in 4 Poles o f  Land, from the Hills near 
us, it carried away all the Staple o f  the Land, leaving nothing but Clialk.
I ' h e //í7/7 broke vail Numbers of Pigeons W ings, Crows, Rooks, and other 
Birds: T h e  Flootl came down, fpreading 4 or 5 Acres of Land, rowling like 
tlie Bay of Bifcay; and which is very flrange, all this fell in the Compafs o f 
one EngliJIj Mile. I was walking in my Garden, which is very fmall, per
haps about 30 Yards Square, and before I could get out, it took me to my 
Knees, and was through my Houfe before I could get in, which I can mo- 
deilly fpeak was in the Space of a Minute, and went through all like a Sea, 
carrying all Wooden Things like Boats on the W ater, the grcateft Part o f  
the Town being under this Misfortune ; the Surprilo was fo groat, that wc 
h id icarce T im e enough to fave our Children and Wives. Tiiere fell fome  ̂
hundred thoufand Cart-loads: I Hiw them 4 Days after ; and if the Beds ot 
//^/7 had not been broke by Peoples com ing, and trampling c f  Horfes, it 
might have lain till Mchaehnas, T h e y  have been meafurcd from Onti to thir
teen and fourteen Inches certain: Some People talk largely o f  it, fwventeen 
and eighteen Inches j but the other is certain Truth. T h e  Figures o f them 
are various, fome oval, others round, others pricked, fome fiat. W’ e were 
not fo curious to weigh them. T h e  Damage about us, and in our T ow n , is 
near 4000 /.

X L V I .  I. In the Pari/li o f TFeftbide  ̂ not far from Hereford, thtíre fell, on 
the 6th 1697. fo great a Quantity o f  Hail  ̂ th?y. iDdcftroy'd all the rcfordiiin!̂
Poultry, Gardcn-ñuíF, Corn, Grals, and moil o f the Fruit-tr^es in the 6.
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but killed no M en nor Cattle *, but hurt feveral, and broke moft o f  the W in
dows. M any o f  the Stones were meafurcd above nine Inches in Compafs. 

jTrWr.Edw. 2. W e  had Ponty-Pool\x\ Aionmouthfl^irey J u n e iS ^ j,  an extraordinary 
Shower o f  Hail^ which extended about a M ile, and lafted near half an Hour. 
It broke the Stalks o f  a!l the Beans and W heat within tliat Circumíl-rcnce, 
anvl ruined as much Giafe at M ajor Hanbury's H oufe, as coil four Pounds re
pairing ; fo m eo f the were eight Inches about, their Figure very irregu
lar and unconilant, fcvcral o f  the Kiil-ftones being com[X)undcd.

( 1+8 )

jUMufuat X L V I I .  T h e  firfl o f  ALirch^ i6 6 J .  there fell an unufual Sort o f  Snow at
if' the Oder : It had none o f  the ordinary Figures, but was made 

cir. Bcck- up 0Í little Plllars, whereof fome were Teiragonaly fome Hexagonal  ̂ w iiha neat 
Bajis, On the T o p  they were fomewhat larger, as the H m U o f Columns are

; I Confidering the whole Shape, we thought fit to give it the Name o f  i\7.v
■ilj Columnaris,

Red Snow X L V I I I .  On St. Jofepbh D ay , upon the Mountains called L i  Langhc  ̂ there 
 ̂ upon the white Snow that was there already, a great Quantity o f  red, or

if  you pleafe, o f  Bloody S n o w ; from which (being íqueez’d^ there came a
sarotd, 0. W ater o f  the Cin'ic Colour.
1 3 9 .  p. 9 7 * .

o^rrrjm.j X L I X .  I have feen the W a ter  o f  diifolved Snow perform a quick Cure, 
taking out the Fire, when the F ltih  was burnt by a W arming-pan o f  Brafs,

0.56.p. ’ which M etal commonly makes the Burning more difficult to be cured : Which 
did put me in Mind to examine the Figures of the Snow which now fell in this 
extreme F"roil. I expefted [hat we might fee through the fmall Particles at 
lead as through L ice, Fleas, Cheefc-mitcs, (¿c, by fome kind of Tranlpa- 
rence : But I was deceived ; m y AíTilbnts could make nothing o f  it, cither by 
an ordinary or extraordinary Microfcope.

ThtNanrt L .  H e  that will enquire o f  the Nature o f  Snow, will d o it  beft, not by the 
VSnow; by Purfuit o f  his Fancy in a Chair, but with his E y .s  abroad \ where if wc ufc 

them well fixed, and with good Caution, and this in a thin, calm and Hill 
f* 5*93' Snow, we may by Degrees obferve,

1. W ith  M . Des Caries and M r. Hook  ̂ that many Parts hereof are of a 
regular Figure, for the moft Parr, as it were, to many little Rowels, or Stars, 
o f  fix Points, being perfefl and tranfparent he^ as any we fee upon a Pool 
or Veficl o f  Water, U pon each o f  thcfe fix Points are fct other collateral 

L  Points, and thofc always ac the fame A ngles as are the main Points ihem-
i:: felves.
'I 2. A m on gft thefe regular Figures, many others alike regular, but far Icfs,

m ay likewife be difcovered.
3. L o o k in g  ftill more warily wc (ball perceive, that there are divers others 

incked irregular, yet chiefly but the broken Points, Parcels and Fragm ents of 
the regular ones.

T hai befides the broken Parts, there are fome others which leem
to
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to have loft their Regularity, not fo much in being broken, as by various W inds 
firil gently thaw*d, and then froze into little irregular Clumpcrs again.

From whence the true Notion, and external Nature o f  Smw^ fccmeth to ap- 
p.-ar, viz. T hat not only feme few Parts o f S)ww  ̂ but originally the whole 
Body o f  if, or o f  a fetmy Cloud, is an infinite Mafs o f  Ificks regularly figur’d ; 
not one Particle thereof, I íáy, originally, not one o f  fo many Millions, bid
ing indeterminate or irregular ; that is to fay, a Cloud o f  Vapours being ga
thered into Drops, the laid Drops forthwith defcend •, upon which Dclcent, 
meeting with a foft freezing W in d , or ac leaft painng through a colder Re
gion of the Air, each Drop is immediately froze into an ^ c k , ihooting it fe lf 
^rth into feveral Points or Siriae on each Hand from-ward its Center: Butftill 
continuing their Dcfcem, and meeting with fome fprinkling and intermixed 
Gales o f  warmer A ir , or in their continual Motion, and Waftage to and fro, 
couching upon each other, Jbme are a litrle tiiaw*d, blunted, io fte d , clum- 
j êr’ d, others broken, but the moil hanked and clung in ieveral Parcels togc- 
tlier ; which we call flakes of

Hence we underíland '-Lvby Sftenv̂  though it fcems to be foft, yet is truly 
Iiard, becaufe true Iciy the infeparabie Property whereof is to be hard ; fecm- 
ing only to be foft, becaufe upon the firft Touch o f  the Finger upon any o f  its 
iharp Edges or Points they inftantly thaw, or otherwife they would pierce our
Fingers as fo many Lancets.

W h y  again, though it be true Ice  ̂ and fo hard and dcnfc a Body, yet *tis very 
light i becaule o f  the cxfream Thinneis o f  Ifick  in Cbmpariibn of its 
Breadth: For fo G old , which, though o f  all Bodies the moft ponderous, ycr 
being beaten into Leaves, rides upon the lead Breath o f  Air.

Alfo how it is W h ite ; becaufe coníiítenc o f  Parts all o f  them fingiy tranfpa- 
rent; hut being mixed together appear white, as the Parts o f Froth, Glafs, 
Ice, and other tranfparent Bodies,, whether foft or hard.

T h e  ejjeniial Nature of I think may be beft underftood, by comparing 
its general Figure with fuch regular Figures as we fee in divers other Bo
dies j in that where we fee the like Configurations, we may believe there is the 
like Subje6l wherein, or the like Efficient whereby, both thofe and theie are 
made.

A s for the Figure o f Snov)̂  'cis generally one, viz, T h ac  which is above 
defcribed ; rarely o f  ditTerenc ones, which may be reduced chiefly to two 
Generals, Circulars and Htxagonals either fimple or compounded together : 
More rarely, either to be feen o f  more than fix Points, but i f  fo, then not o f  
eight or ten, but twelve : Or in finglc Shoots, as fo many íhort flender C y 
linders like thofe o f  N itre: O r by one o f  thefe Shoots, as the Axle-tree, and 
touching upon the Center o f  a Pair o f  pointed joined- together as the two 
Wlieels : O r the íáme Hexagonal Figure, and of the fame ufoai Breadth, 
but continued in Thicknefs or Profundity, like the Stone, which, as I remem
ber, Boetius otXh Jflroites, A ll  thelc 1 lay are rare, the firit defcribed being 
the general Figure.

A s  for the Configurations o f  other Bodies, we fhall find, that there are di
vers, which have fome a  lels, others a more near Reiemblancc hereunto.

N itn
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íiiiye h  foi-med, as is commonly known, into long Cylindrical Shoots, as aU 
fo a ll  Lixivia! Salis^ for the moil P art; refembling, though not pcrfcdly, th- 
fcvcr.1l Points o f  cachitarry Ifiile o f  Salioi' Harts Ilorn^ Sal Armonkc^
and fomc other Volatile Salts  ̂ befides their main and longer Shoots, have others 
ihorter branched out from them *, refembling, as thoie the main, fo thefe the 
collateral Points of Snow. But the Ificles o f Urine are ftill more near; Tor, in 
Salt of liarts Horn  ̂ although the collateral Shoots Hand at acute Angels witK 
the main, yet not by Pairs at equal height; and \x\Sal Armoniac  ̂ altliough 
they iland diametrically oppofite, or at equal H eight, yet withal at Right, 
not Acute A n g le s ; whereas in the Jficks o f  Urine they iland at equal Height, 
and at Acute Angles both; In both, like th o fcof A nd it isobfervable, 
that the Configuration o f  Feathers is likewife the fame ; the reafon whereof is, 
becaufe Fowls having no Organs for the Evacuation of Urine  ̂ the urinous Parts 
o f their Blood arc evacuated by the H abit or Skin, where they produce and 
nouriih Feathers,

From hence it ihould feem, T h at every D rop o f  Rain aforefaid, contain
ing in it felf fome fpirituous Particles (as Irom the H eight to which they 
are advanced, the prolifick Virtue o f  ¡iúiny and its ealy Icn d en cy  to Pu- 
trefadion above other W ater, is argued they do) and meeting with others 
in their Defcent o f  a Saline  ̂ and that partly l^itrotis  ̂ but chiefiy Urinouŝ  
or o f  an Acidofalinons Nature, the faid fpirituous P.irLs are apprclicndcd 
by them, and with thofe the W atry, and fo the whole Drop is fixed j 
yet not into any indiiferent and irregular Shaj>e, depriving the fpirî  
tUGus Parts of their Motion In an inftant; but according to the Umr^ 
o f  k\\z Spirituous  ̂ as the Pencil, and the fpecifick Nature, or determinate Pof- 
fibility o f  the Saline Parts, as the Ruler, ’ tis thus figured into a little 
Star.

^Freerng L I .  I. T h c  Freezing Rúin  ̂ which fell here the 9th, lo th , or i n h ,  o f  2);-
 ̂ cannot confine the Tim e exadly) hath made fuch a 

L v r .j. 'D eftru aion  of Trees, in all the Villages and H igliways from B r ip l  to- 
90. ^ards and towards and towards Batb :íím\ Bruton, and

in other Places o f the m jl,  that both for the Manner and M atter it may 
Icem incredible, and is more ürange than 1 have found in any En^ljfi 
Chronicle. You have the Proof and Manner, and beft M eafureof it in the 
following Tranicript; “  T h e  late prodigious Frojl faith a very tvcrlly 
“  PcrfoH of unqucfiionahle Credit) Jiath much difabled many old Orcliards, 
“  expofed to the North-eaft ; had it concluded witii fome Guils o f  Wind 

it might have been o f  lad Importance ; I weighed the Sprigg o f  an AÍI1- 
T ree of juft three Quarters o f  a Pound, which was brought to my 
I able i the h e  on it weighed 16 Pounds, befides what was melted off 
by the Hands o f  them that brought it. A v e r y  fmall B -m  at the fune 
I 'im e was produced, which had an JJick, encompaillng it, of 5 Inchcs 
round by meafure. Y e t  all this while, when Trees and H edges were 
Joiden with L e , there was no Ice to be feen on our Rivers, nor fo much 
as 01? our ilanding Pools.*’ T h c  like, or worfe, and more Hrange Com

plaints,
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plA Ín ts ,  I received from Tcverai other Places, and From Eye-WitneíTcs oF 
Credit. Some Travellers were almoft loil by the Coldnefi of the Freez- 
ingJWr^ and Rain. A l l  the Trees, young and old, on the H igh 
way from Briftol to Sheptou were ÍÓ torn and thrown down on both fides 
the W ays, that they were unpafTable. By the like Obftruftions the Car- 
ricrs o f  Bruton were forc’d to return back. Some were affrighted by 
the Noife in the A ir, till they difcern’d that it was the clattcr o f  Icy Boughs, 
dailied one againft another by the W ind. Some told me that riding on 
the Snowy Downs, they law this Freezing Rain fall upon the Snow ; and 
immediately freeze to Ice  ̂ without finking at all into the Snow ; fo that 
the Snow was covercd with Ice all along, and had been dangercjs, i f  the 
Ice iiad been ílrong enough to bear them. Others were on their Journey 
when the Ice was able to bear them in fomc Places, and they were in great 
Diilrcfs.

Dec, 8. Much Snow fell here ; the 9th much Rain fell here ; and all the 
Snow paiTed away, not leaving an IJtcle amongft us. T h e  lOth D ay, we 
had iudden Fits o f  Cold and relaxing Warmnels. On Wednefday (Dec, 1 1 .)
I law a young M an, who returning home from a Journey o f  5 Miles, and 
coming into a warm R oom , cry’d out o f  extreme Torments in all Parts o f 
his Body. H e affirm’d, that the A ir , and the W inds (which v/ere then fomc- 
what high) were fo uníiifi'erably cold, that he was in utter Defpair o f  coming 
home alive; yet all that Day nothing but moifl D ew  fell under our Feet. I f  
we fay, the Earth did fend forth warm Steams to keep ú\\% Freenáíig Rain dil- 
folvcd on her Surface; whence n)all we fay, the A ir, and Rain, and W inds, 
got thefc Frerzjfig ¡fules which oppreíTed M en and Plants ? W hen the Can- 
ded Frcfts do cover our Fruit-Trees perfectly white (as I have oft-times feen 
it hold for fome W eeks together) it is fo far from doing hurt to the Trees, 
that we have it in a Proverb, for a good Sign o f  abundance o f  Fruit, in the 
enfuing Year. Freezing Rain^ as foon as it touched any Bough, íetded
into Ice, and by multiplying and enlarging the Iftcks ('efpecially where it could 
lay hold on Mofs, orotluT Afperitiesof the Tree) it broke all down with the 
W eight.

This (hews that a Froft may be very ficrce and dangerous in the A ir, and n. n6. 
on the Tops of fome Hills and Plains, whilil in many other Places it keeps *** 
at two, three, or four Foot diftance above the Ground, Rivers and L a k es; 
and many wander, at fome Difference o f  T im e, in fome Places very furious ; 
m oth'.r Places intermediate and not far nfunder, very remifs and abated 
where it was fierce, always at the H eight o f  Trees at leail, never on the 
Ground vehement, that I could hear of, but on Sdijbmy Plains^ which are 
very high Grounds.

A s foon as thefe Frofts were over, we had glowing Heats, which caufed a n. 90. 
general Complaint amongft us o f excefiive Sweating, by N igh t and Day.
The B’jflics, and many Flowers in the Garden, appeared in fuch forwardnefe, 

as i f  .it were in April or May  ̂ I faw young Coleworts growing ; and not 
n r  from my Abode, an Apple-tree bloffomed before Chrifttnas, This I do not 
mention for extraordinary ; but I think ’ cis more than ordinary, that before

New-
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New-TíúrS'Tídi this Appló-trce bore Apples perfóftly knitted, and as big as 
one’s Finger’ s End.

•t
11?
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------ ------------ - o ------------. ------- c  . . „  Motion by
p‘ 6i4* tlie W ind j but noc fo much as at the Places you mention in SGmrfeiJhire: Ycc 

more In the Country about us (as from fevcral Rclaters I have heard^ than with 
us here. And the great Warmth foon after was alfo wi[h û  j inlbmuch that noc 
only Blonbms, but (as was then certainly affirmed, though I was not fo curious as 
to gt't a Sight of any) green Apples were obl'ervcd on div.»rs Trees, par
ticularly in the Fariih of Hoiywdl,

iifiatpf L l l .  I. Mr. John Sckfferus^ a Profefibr in the S'Ji'edHh Umverfity at Upfal̂  
writes, That he had fecn and had Hares  ̂ which about the Ikginning ofZ/'/Vir 

couKtries'.hy and Spring were half white and halt o f  their native Colour : T hat in the midli 
JVintGr he never faw any but all v)hite. I 'hat Foxes allb were v:h:te in ¡Fuitcr, 

p. 3SO- and Sq:iirrels greyifli, mix’d of a dark and 'ivbite Colour.
That Fiihcs are killed by reafon o f  the Ice not being broken ; B.it firíl, in 

Ponds only, or narrow Lakes \ iicxt, in fuch Lakes only where the Icc is pret
ty thick*, for, where ’ lis thin, they die not fo eafily. L a il ly ,  I 'h at thole 
Fiihes that lie in flimy or clay Ground die not fo foon as others.

That in great Lakes, when ’ tisa very bitter Froft  ̂ Ice is wont tobe broken
either by the Force o f the Waves, or o f the imprifoncd Vapours, raifed by 
the Agitation o f  the W ater, and then burfting out with an Impetuofity; wit- 
neis die Noiíe made by the Rupture o f  the Ice through the whole Length of 
fuch*Lakes, which he affirms to be not lefs terrible than if many Guns went off 
together; whereby it falls our, that Fi/hcs are feldom found dead in great Lakes.

"J'hat neither Oil noria itrong Brine o f  Bay-Salt, is truly congealed into Ice 
in thofe Parts: I 'hat the Froft pierces into the Earth two Cubits or S‘'j.̂ dijb 
Ellsy and what Moifture is found in it, is white, like Ice, T h a t  Waters, if 
ilanding, freeze to a greater Depth, even to three liich Ells or m ore; but 
thofe that have a Current, lefs': 1 hat rapid W'aters freeze not at all, nor ever 
bubbling Springs; and that thefe latter feem even to be warmer in Winter than 
in Summer.

i^Af.Fehre 2. M . FebtCy Chief Secretary to Prince RaihlvH^ aíTures us, that in the
»/531. W ar againft the Mufcovites and Coffacks in Jan. 1655. ^iegc o f  Bicbow\n

IVhite Ruffia  ̂ all their Provifions o f Spanifh Wines or Peterfwm;^ and Beer, 
were in one N ight frozen upon the Sledge, nocwithftanding they were co
vered with Straw *, infomuch that they were conftrained to carry them 
into a Stove to thaw them, which they could not do in two whole D-iys* 
and were obliged to break the Veflels, and put Pieces o f  the Ice4 P̂ im into 
Kettles, to thaw them over the Fire for Drink. But he obiervcd tiiat the 
Hungarian Wine rtfifted the Cold better than the Peter/tmen •, for it was noc 
fo muchyr^2i«, unleis it be that the Butler tranfported it íboner into the 
Stove. That the Scrue of a Flagon of Aqtia Vitte being put to his Mouth, 
ftuck dolé to his Lit)S that he could not draw it o íí without drawing Blood.

That
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'l'híU the Pool o f  the V'illíige (where they quartered) was fo thoroughly 
frozen^ that there was but very little W ater left between the Ice and the Bot

tom .
I ’hat 7i7«. 2, 1665 the was ib bitter in Poland  ̂ that three Soldiers 35=- 

dy’d o f  it in pafling a long D itch ; and that divers Perfons loft fom eof their
Limbs.

LJII. I. T h e  part Winter 168^ has been fo fevere in my Territories, that 
where it could, it cxpugned the moredet'enfible, and fuch as were inclofcd, and if
it has ravag’d all that lay open, and were abroad, without any Mercy.

A s to Timber‘ "Treeŝ  1 have not many here o f  any confidcrable A g e  or Sta- /"559! ’
ture, except a few Ehm^ which ('having bren decayed many Years) one can
not well find to have received any frclli Wounds, dlftinguifhable from old 
Cracks and HoilowneflTes; and indeed I am told by divers, that Elms have 
not íiifFered as the great Oaks have done ; nor do I find, amongft innumera
ble o f that Sj^cies {Elms) which I have planted, and that are now about 
rwenty-five and thirty Years itanding, any of them touched : T h e  fame I ob- 
Jervc of Dmesy Walnuts^ AJĥ  Beach  ̂ Horn-beams  ̂ Birchy Cbefitut  ̂ and other 
Forreil<rrs. Bur, as I faid, mine are young comparatively *, and yet one would 
think, that ihould lefs protect them, bccaufe more tender: So as it feems 
the Rifting fo much complain'd of, has happen’d chicfiy among the over
grown I'rces, efiKcially Oaks. M y Lord Weymouth made his Lamentation to 
n'e, and fo has the Earl o f Chifitrficld^ Lord FerrerSy Sir William Ftrtnor, and 
orhcrs concerned in the fame Calamity ; which 1 mention, bccaufe o f  their 
diftant Habitations. But if  rightly I remember, one o f  thefe noble Perfons 
lately told me, that fince the the I'rces, which were exceedingly fpiit,
were come together and clofed again ; and I tafily believ’d i t : but that they 
arc really as folid as before, I doubt will not appear, when they íhall com eto 
be examined by the A x ,  and converted to Ufe. N or has this Accident hap
pen’d only to ftanding Tim ber, but to that which has been fell’ d and leafon’ d, 
as Mr. Shijhy the Mafter-buiider in his M ajefty’s Ship-Yard here inform’d 
me.

As for Exoticks \ I fear my Cork-Trees will hardly recover. T h e  Omftanti  ̂
vopoUtan or Hcrfe-Chefnut is turgid wich Buds, and ready to explain its Leaf.
M y  CedarSy I think, are loft : T h e  Ilex and Scarlet-Oak not lb : T h e  Arbu
tus  ̂ doubtful, and fo are Bays \ but fome will efcape, and moft o f  them re
pullulate and fpring afrcíh, if  cut down near the Earth, at the latter End 
of the Month. T h e  Scotch-Fir^ Spruce  ̂ and white Spanijh (which laftuíés to 
fuffer in its tender Buds by the Spring-Frofts) have received no Damage 
this Winter \ I cannot fay the fame ot the Fine^ which bears the greater 
Cone, but other Norways and Pinafters arc freih. Laurel is only difcoloured, 
and fome o f  the woody Branches mortified, which being cut to the Q uick , 
will foon put forth again, it being a fucculent Plant. A m ongft our Sbruh^
Refmary is intirely lolt ; and fo univerfal (I fear> is the Dcftru6lion o f  this 
excellent Plane (not only over England  ̂ but our neighbour Countries more 
Southward^ that we muft raife our next Hopes from the Seed. Halimus  ̂
or Sea-Purflain (of which I had a pretty H ed ge) is alfo periíhed, and fa' 
another o f  Ftench-Fnrfes: T h e  Cypreffes arc all o f  them fcorchcd, and*
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íbmc to Death, efpecially iuch as were kept ftiorn in Pyram ids; but amongft 
great Numbers, there will divers cfcape, atter they are well chaftiz'd^ that 
is, with a tough Hazel or other W and, to beat off their dead and duliy 
Leaves, which, growing much cloíer than other Shrubs, hinder the Air and 
D jws from reireihing the interior Parts. I'his Difcipline 1 ufe to all niy 
Ttínfíle Shrubs with good Succefs, as oft as a W inter parches them. I'he Üci- 
ry-bearing 5íry/wí (which, if  well underftood and cultivated, were the only 
bed Succedantum to Cyprefs) has not fuffered in the leail *, it p.rf;;diy r̂ ;. 
fembles tiie Cyprefŝ  and grows very tall and thick. I think the Arbor Ttu;ia 
is alive, and íb is the Anurkan Acacia  ̂ Acanthus^ PalturuSy PomgrnnaUy tijy 
Lzurufttnus looks fufpicioufly : Some large and old A!a:urnu^*s arc killM, e- 
fpccially fuch as were more expofed to the Sun, whereas thofc that grow in 
the Shade efcape; the Reafon of which I conjedure to be, from the Reci
procations o f  being fomcwhat relaxed every D ay, and then nude rigid and 
Hiff again all Night, which bending and unbending lb otten, opening and 
cJofing the Parts, docs exceedingly mortify them, and all other tender l l̂antsv 
whilft thofc which grow in ihady Places, undergo but one T h a w  and Change. 
M0ÍI0Í thefe will yet revive again at the Root, being cut dole  to the Ground. 
T h e  PhUlyrea ŝ̂  Augi^i^ and Serratifohó*s (both o í them incomparably the bell 
for ornamental Hedges of any o f  the Perennial Greots I know) have hardly betn 
fenfible o f the Jeaft Impreflion, more than tarnilhing o f  their Leaves: no 
more have the Spani/h Jajmiues^ and Perfuin ; and I enumerate thefe Parti
culars the more minutely, that Gentlemen who arc curious, may take notice 
what l Ĵants they may truil to abroad, in all Events; for 1 Ipeak only o f  fucli 
as are cx|x)red.

I need fay nothing o f  Holfy  ̂ 51̂ ,  Box  ̂ Jumper^ ¿«c. (hardy and fpntane- 
ous to our Country) and yet to my Grief 1 find a Hclly Standard of near an 
hundred Years old, drooping, and of doubtful AfpeCt j and a very beautiful 
H edge (tho’ indeed much younger) being clipp'd about Michaelmas^ is morti
fied near a Foot beneath the T o p , and, in fome Places to the very Ground ; 
fo as there’s nothing feems Proof againft fuch a Winter^ which is late cut and 
expos’d. This H edge does alio grow againft tlic South, and is very niíTet, 
whilft the contrary Side is as freíh and geeen as ever ; and in all other Places of 
^ y  Plantations that are íhaded, the uníhorn Hollies maintain their V̂ erdurc  ̂

I  andaré, I judge, impregnable againft all Aflaults o f Weather.
*  Am ong úi^Fruit-ireeSy and AiwW j, none ieem to have fuffer’d iave

1*̂  but they being cut down, will fpring again at the Root. T h e  Fines have
^  cicaped, and of the Efculens Plants and Salads moll ,̂ cxcept Artichokcs^ which

^re univerfaily loft ; and what I prefer before any SaUid whatever eaten raw, 
when young, my Sampire is all rotted to the very R o o t : H ow  to repair my 

I know not, for 1 could never make any o f  the Seed, which came from 
the Rock Sampire {úio* mine were o f the very kind) to grow.

T h e  Arborefcent and other Sedums  ̂ Aloes, & c .  (tho*  ̂ hous’d )  periihed with 
me ; but the Tucca and Opuntia efcaped. Tulips m anyare loft, and fo the 

'.jt ^nftantinope Nardffus^ and fuch Tuberofa as were not kept in the Chimney-
Corner, where was continual Fire. Some Anemonies appear, iho*, I believe, 
many aie ro tted : But I have made no great Scarch in the flowery Parterre ; 

only
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only I find that moft Capillaries fpring, and other humble and repent Plants, 
notwichftanding all this rigorous ¿jcafon.

M y  Tortoife (which, by his conftant burying himfclf in the Earth at A p 
proach o f  W inter, I look upon as a kind o f  Plant*Animal) happening to be 
obftru6fced by a Vine-Roor, from mining to the Depth he was ufually woi)t 
to inter, is found ftark dead, after having many Years cfcaped the leverdt 
Winters. O f  Fijh I have loft very few ; and the Nightingales (which, for 
being a ftiort-winged Bird, an fo exceeding fat, at the T im e o f  the Year, 
wc commonly fuppofe to change the Climate ; whereas indeed they arc 
then hardly able to fly an hundred Yards) arc as briflc and frolick as ever, 
nor do I think they alter their Summer Stations, whatever becomes of them all 
Winter.

In this rigid Scafon nothing Teemed more furprifing to us, nor more gene- 
rally known tobe true, than the cleaving or fpliiiing o f  I'rees ; as o f  the Elms n. 165.  

by Mr. L/tn l̂ey's Houfe, the Minifter of Tamxvorthy and Aflns o f  confuicrablc 
Bulk and Value, defigned for, and capable o f  divers Ufes, as 
Dreíler-Boards, and other neceflliry Occafions. IVallnut-Trees in divers
Places have fufíered by this Calamity, and proved extremely cleft \ though
indeed it hath been mofl frequent among Oaks  ̂ many o f  which have 
been divided to great D^-triment in E îgland  ̂ iome being fo rent, that a Man 
may fee through them, and that many times the Cracks came with fo great 
Noife, that as it is related from Netdwood-Forcft^ they made fuch a 
Noife, that the Keepers there thought that the Deer were fliot by the Peo
ple o f  the Country; and that in feveral Parts they were heard as loud as Guns,
fome having been cruelly affrighted, cfpecially in the Evenings or Nights, as 
they have pafied within the Hearing o f  this fo unexpc6led and furprizing a 
Noife. W hich R ifts ov Clefts not at all to the fame Point o f  the Com- 
pafs, but fometimes on one fide only, fometimes two, and fometimes three, 
andfometimes four feveral Places, dividing or quartering the Tree, and fome- 
times quite through : and thefe CJcfts were not only in the Bodies, but con
tinued into the larger Boughs and Limbs o f  the T ree, and Ibmetimcs defcen- 
ded into the fuperticial Roots, but not to thofe very deep in the Earth ; the 
Frofi  ̂ though extreme, not reaching confiderably deep, comparatively to 
the Roots o\ Trees  ̂ and the hard binding o f  the Earth being íofrozcn^ would, 
not eafily admit o f  CompreíTure : Bat leveral fliallow Roots  ̂ lb knotted and 
knurled, as not to be wrought upon with Beetle and W edges, are known 
to be ckft by the Frofi. But it is much to be doubted and i’ufpedled, whe
ther any fuch cloven Trees were fo perfectly found and faithful Tim ber, 
i f  proved by the Saw and A x ,  as they ought to b e ; for, if  fo, all might 
equally fuffer, the A ir  having impartial Acccfs to one as well as the o- 
ther ; but fome being taken with this Difcaíé, and others left untouch’d, 
there certainly was ibme Caufe or Defeat in thofe liable to it, rather 
f  ^  great Part o f  the Caufe o f  it is fuppofed to be Imper
fection in fuch a T ree, and that generally from the too large Sap-Veffels

Cavities therein, which ibme call fVind-fhaken  ̂ and fome 
T rees; the Caufe whereof remains yet to be examined, whether the 

¡kaking o f  the W ind may nor, with its great W eigh t and Force, caking
X z the
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the whole T ree with irs Boughs, Limbs and Bociy, haying one End
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its ofc repeated beating, twifting, and prefling Blaftsv as well as the bc-a cho-
Jen M ait o f a Ship may fuffcr Damage by ti'.e lame^Caufc, even to total 
Fraftion. By fomc this is fuppoled to procecd from Earthquakes, but wlx;- 
thcr or not, is yet to be examined. But the Opinion o f  lomc Iccms not to 
be extravagant, who think it to be an original Diikm per in the Tree, 
and to procecd from the Soi/y or rather an innate Dilcaie from iome, thixigh 
undifcernible Impcrfefbion in the Seed it fclf, and yet not io much but that 
they live many Years, and grow to great Bulk and Stature, being oblérvcd 
to bear Icflcr Leaves and imaller Acorns ; but whether the Sctl be con
cerned, it may be urged, that the Trees about Oxford \Veftward, are 
generally affeded with tliis Difeafe, and thole from the Eatt-fide prove 
excellent found Tim ber, tho’ the Soils fccm to refcmblc one ano-

ther. . . - L -
But by what Means foever this may come, it is certain that iome Trees

are much more found than other, and that fome prove full of inbred Difcalcs 
and Cavities, before they are cut down, which Cavities and firetch'd Veflcls 
beintT filled with too great a Quantity of aqueous and undigelied Sap  ̂ as it 
vitrt hydropicid  ̂ (for it is thought that tlie genuine and natural Snp theie 
our native Trees, though undergoing Condcnfation, will am ain  kcure and 
£ife ; as may be fuppofcd from thofe that are well and firmly ihnding) are 
thereby readred ca p b le  of not only Condenfation but dacintion ahb by the 
Continuance and Severity o f  the A ir ’s fr¡gefa£!ive P o w e r ; which being iiif- 
ficirntly known to employ more Room t>eing Icê  than formerly Liquid, 
might probably caufe Breaches \ and if we confider the expanfive Mo
tion and Spring o f  the A ir included in the Cavities oí the Air Vijfely iufftring 
more Prefiure than they are patient of, from the coagulaud and contiguous 
aqueous Parts then congealedy we may be induced to fuppofe thcfc fircpitous E- 
ruptions to proceed from thence. But whether M r. Uobbs'% HypoJicfjS will 
certainly hold, that the Swelling is caufed by the Intrufion o f  the Air, ts 
fomewl^t to be doubted.

It need not prove troublefome to any to think the Ice to be able to tear 
the Oaks or other Trees, who íhall confider the great Force and elaftick 
Power thereof i whereof that moft excellent and curious Philoibphcr of our 
A g e ,  Efquire £i^/(?hath, in his Hijlory o f Coidy fet forth fcvcral Experiments 
and Examples ; as Veilels o f  feverai Kinds o f  Metals being made llrong on 
p u rp fe , and fill'd with W ater, ck)fe ftopp’d , and expofed to the Ccldy which 
being not capable of withftanding the expanfive Force o f  the inclofed M
have been found cleft and broken ; as for Inftance, the Ürong Barrel of ^
Gun clofc flopped, with Water in it, and frozeuy hath proved rent long
ways, and never acrofs the VeiTel, nor Bodies o f  the Trees we here mcn-
tk)n. Another time a Brals VtlTel of a Cylindrical Form  being made not
more than five Inches deep, and not two Diameter, filled with W ater, and 
afterwards frm rty  in oac N igh t lifted off the Cover prepar’d and clofely

fitted,
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fitted, with a W eight o f fifty-fix Pounds that was laid upon it. Oliarius, Se- 
rrcrary to the Duke o( Hoipirt's Embafiy into Ruffuiy tells us, that in die C i
ty o f Mojiow he obfcrved, (the Cold being very intenfcj the Earth to be deft 
many Yards in length, and a Foot broad, which according to Conjeture, 
was occafioned by the Heaving and Swelling thereof to enlarge its Room, as 
here we fee Ice crackc and cleft confiderably long and broad, according to its 
Thickncfs along the Ridge or turgid Part thereof. And tliat the Earth doth 
fo rife when fro^n, is eafily made manifeft, by licclc Sticks or Plants fee into 
the Ground againft the approaching W inter, which being riien two or three 
Inches, or more, according to the Depth and Strength o f  the Froil, and, 
upon the I'haw , the Earth finking to its former Station, leaves the unfixed 
Plants, with their Roots naked, above Ground, as it were, fpewed out. A nd 
not fuch moift Bodies only, but Metals, as Brais, Iron, (dc. have been 
fwclled in thtf Tim e o f  being frozen, as hath been proved by C locks, L ocks, 
and other Inliruments, and become laxed and pliant again upon the Thaw . 
Many more Examples might be eafily produced to induce us to the Thoughts, 
that the Sap is not right and genuine in fuch ill-difpofed Trees, and that Ice 
might, ufx)n due Examination, be found in any fuch burden Bodies, as we are 
intornied have been found and obferved by fom e; and if Icc, then PrefiTure \ 
and if PrciTure, then Breaking and Explofion.

It may be doubted too, whether fome o f  thefe Trees thus liable to the 
Fury of the Froft, have not been Ce/Z/V ; a Term  commonly ufed among 
Timber-McrchanlSy and by them avoided ; which is, towards the M iddle o f the 
Tree, among the/ifmual Ctrcks^ fome one is much larger than the reft, and

 ̂ the SapVcJJcls there feem much extendeeá beyond their Fellow s; and upon 
cleaving or lawing fuch a 'Free, that inclofed or inward Heart, Part thereof 
where that Circle is, will fiip and drop from the other Part oft-times without 
any Force to divide it, as an Inftrument out of a Cafe or M ould made fit 
tor it.

Some fuppofe that thefe *u)¡nd-JÍ3¿iken or Trees may be known, or
nearly gucifcd at by the Ojt-fide, when growing, by the great Ribs, two, 
three, or four in a Tree from the Bottom to the Branches, and that they have 
been afi ĉdted fomcwhat confiderably with this Difeafe before, and perhaps 
cleft, (tho* not in fo great a Meafure as now) and the FiflTures clofed up a- 
gain i as we fee thefe do quickly after the Froft, infomuch that it is fcarce 
diicernible already, and the Bark not having been divided from che Body, up- 
.on coming together again, each turn and twill of the Grain fitting its Place, 
prove frefh, and vigoroufly grow in g: But that ever fuch Trees will prove 
whole and ibund, doth fcarceiy confift with Reafon or our prefent Thoughts, 
And this Calamity hath not been found in Trees only that were freíh and 
itanding, but alfo in Trees cut down, as is affirmed by M r. S h ^  and others i 
but notwithilanding it is thought to be only among fuch difealed Trees as 
are before-mentioned.

But it is yet to be queftioned whether Vines have proved cleft and crackt 
along tl^ Bodies by the lame W a y  and Reafon as Titnber-Trees, which Decay 
is efpecially to be feen on W alls expofed to the Southern A fp e é l; ib that the 
Sun, our accuftomed Friend, now proved our great Enem y, by thawing and

relaxing
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relaxing the Sap every D ay, and then being frozen and made AifT again e- 
very N ig h t ;  which often Repetition o f  bending and unbending, fofteningand 
hardning, the vivid fpirltuous Juice being dellroycd, and Day and N i g h t  the 
D rought vigoroufly acting (the Sap being this Year difordercd and lurprized 
not gradually feafoned even before Michaelmas-Da)\ and the frcih S.ip to fup! 
ply its D efers being wholly detained from arifing, there then being none, or 
very little Exhalations or E vaprations arifing out of the frozen and bound 
Earth) thefe poor flender Bodies fill’d only with thin and not vifcoiis Sap̂  have 
proved as great Sufferers as if by Amputation they had been deprived of their 
natural Suftenancc; for if  they could have none from the Earth, and their 
own true Juice mortified ; aiui it be certain that cmne Siccum appetit bmmdum 
it will follow that I’uch Branches will by the Q jn lh n cy  and Continuance of 
iuch Scvrity (the Day being as bad as the N ight) prove as dry as Sticks cuc 
off Jong before: whereas thofe o f  this kind and other íbrts allb growing in 
more fhadowy Farts, and undergoing but one Change, have remained in 
good Condition, efpecially among red G r a jw , which Icem much more hardy 
cl»an white ones.

W c  fee oi\\tx IVaU-Fruits on the fame Pofition, as Apricocks^ Peaches^ Plianbŝ  
Cberties^ & c . are not at all injured or prejudiced by the W eather, which arc of 
a more clammy vifcous Ju ice: Thellr we fee run Ibmetimes and give Cww, 
but tlie Leakage of Vines is as thin as W a te r ; which different Juices and Sapi 
in other Trees, and the Degrees thereof, as well thofe with deciduous Leaves, 
as Ever-greens  ̂ may prove íbme Caufe o f  the Weaknefs and Decay of fome, 
whilft that o f  another fort ftanding by, remains freíh and vigorous, only 
ftagnated, fedate and quiet, waiting for the benign Sun’s Beams to aduate, 
lenify, and put Its Spirits in Motion, and its comfortable Refreíhment toariíi: 
indue Seafon : And perhaps according to the Degree o f  this Qualification in 
Trees and Plants (fome being much more fluggiih than other) may be the 
Caufe o f  their earlier or later Germination,

It is eafily obferved, that in dry, mountainous, rocky and barren Planta
tions, where Trees, Greens, and other Plants having been fparingly fed, and 
«ot pamper’d with fuch Luxuriance and freenels o f  Sap, as in the Vallies 
and richer Soils, have efcaped tolerably w e l l : and this, which in other 
Years proves their Poverty and Difcafe, now makes them infult over thofe
growing in the fatter Vallies, proportional to the H eigh t o f  the Hills they 
grow on.

W e may obíerve Trees all the W inter, while the Sap remains condenícd, 
£ 0 ^  fafe and well, but if a flattering too early Glance happens in the Spring 
to fet their Parts in Aélion, and the Juices to become fiuicf, and a fudden Mu
tation 0Í that W armth to a freih return o f  Winter (which too frequently hap- 
pens m England) that then we have not only our Hopes o f  that Y ear ’s Fruit 
bialted, but even the Pafi^es in the Branches and Boughs Hopped, and 
the crude %  fettling, commonly called Bliting (though there be many 
Cauies of the Effeds which go  under that Notion) becomes a Dileafe in 
Trees equal to that o f Cbil-blanes in juvenile Blood, which ibmetimes takes 
whole Trees, and fometimes Branches only. Hence is fuppofed the Decay 
o f  the Glaftenbury whole Arifing-timc being between AíicbachJí^  ̂ and

Cbnpi^h
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Cbriflmas  ̂ being fappily prepared by the Beginning o f  the hard Froji  ̂ which 
hath almoft affrighted it out o f its Life.

Some Trees and Shrubs fccm to have their VciTe!s and PafTages fo flreight- 
neti, and as it were ihaink with CoUy that they appear equal to a human Bo
dy Shie^x-Jhrunk or Paralytick  ̂ that is, not without much Trouble able to move 
or bear his decaying Lim bs; Thus we Ice 'TVííj with their Bark ihrivel’d , 
wiih their FaiTagcs half-Hopp’d, whofe now only íqueczing, and difficuk- 
Jy pafling, hath much ado to ibrce its W a y  through the dry’d and narrow 
Port.s and Pafliges oí the Body and Branches : And fometimes this Diflcm- 
ix-r is fo prevalent, that whole Branches o f  a Tree are killed, when the other 
Part is indifferent well.

Some Liquids, fuch as Effential 0 /7j ,  do rather flirink than increafe being 
frozen ; and Empyreumatical 0 //j, wiJl hardly freeze but waffe j which Con- 
ilderations may induce the I'houghts o f  what fome Trees are made of, or do 
abound in, as FirSy PineSy & c. which are capable o f  enduring the O l d  o f 
Norwavy and other Countries.

What TMer-Trees have fuffcred, are above fpecincd i but divers others o f  
our native 7rees and Sbrubs have fcarcely proved able to withftand the Force 
o f  fo rude an Enemy. Tew  and Hclly (Things whofe I ’endernefs was never 
fufpeóled) were in fome places quite kill’d, and in many Places fo difcourag’d , 
lofmg their Leaves, and blemilliing the Bark, that it is to be feared they 
will never take on their priftine Splendor and Verdure ; the Fxrze in many 
Places quite kdlM, and in moft Places cut down and fpring again, but often 
the Relürreiftion in vain expected. Common Brootn proves a Degree hardier. 
In fome Places the funny Side of a Jumper Bujh proves fcorch’d between Sun 
and Cold, bur that proves one of the moil hardy of our native Greens j fo that 
it is hard to fiy  what is Winter-proof even among our Natives, except Box and 

which Hand in Defiance o f  all.
Jn the Gardens (which are generally Nurferies o f  Exoticksy and from warm 

Countries) this Calamity hath principally bent its Force againil ¡Vinter CreetiSy 
fuch as dlattrnus (commonly known by the Name o f  Phiilyrea) and the true 
Pbillyrca alio, which are generally kill’d j though fome upon cutting down 
fpring again. Alib common B(^s feem in moft Places to be kilPd down, and 
Liurelk\i\om  proving impatient, is in fome Places kill’d , in fome Places half 
dead ; Rofemary  ̂ Lauruftiney HalimuSy ArbutuSy white Jeffamine  ̂ and other 
which fcldom fail, are generally kill’d through the whole Country. But in all 
thele, and other fuch like, in mountainous and dry Places (as was before ob- 
fcrved) there is brlík Life and Verdure yet remaining, tho’  rarely to be met 
w ith ; but however, enough to retain the íéveral Species among us. But if for 
the future in fuch Times o f  Elxtremity, the Sujxrficies o f  the Ground, and 
Bodies of fuch Things here recited, and Fig-treesy were well covered with 
ftrawy Matter to keep off the Froft, it might fo preferve them as to fpring 
out plentifully the Spring following, tho’ their whole Tops being too large 
and high, and thereby incapable of fuch Covering, might loíé their preienc 
Leaves and Beauty ; which might from fuch Relprmging be eafily repaired, 
and prove much more fatisfaitory than to begin the W orld  anew, as we arc

generally*
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generally forcM to do for Cyprejfeŝ  which were ufcd to be excellent Ornaments 
both in Summer and W inter, now it proving a very rare T ilin g  to fee one well 
alive ; in fomc Places there appears fome lingring Life, though fcarcely lufR. 
cienc to recover the w hole; but in mofl Places they are quite dead, that have 
faced forty,, fifty, or fixty Winters before.

A lio  among thofc with Z/íTuVí, divers have been SuflTcrers, as
her Ju¿f^ young Plane trees % though thofe o f a confiderable Stature have pretty 
well efcaped; Paliurus^ the A/eppo AJh; in fome Places the Locujl Tree *, and in 
m oil H edges the great common Bramble, and fomc other, which upon cutting 
do fome or moft o f  them fpring again.

But futh Greens alfo as we reccive from abroad, and are the G lory o f  warmer 
Countries, and very rare, curious and pleafant with us, fuch as Oranges  ̂ Lemonŝ  
A^rtles^ Pomegranates  ̂ and the perfuming Jafminesy and divers other Rariries, 
which are ufually kept in Pots and Cafes, tor the Convenience of removing 
them ffita Green Honfes and Confervatoriesy not being able to endure our mild
er Winters, have in many Places extremely fuffcred, efpecially in floufcs of 
weaker ÍDcfence : But where the Skill, Care, and due Management of their 
Keepers, have met with the Convenience o f  good warm Houles, with keep
ing conftant Fires (which is a Matter to be regulated with great Difcrecion) 
according to the Proportion o f  which combining Qualifications the Plants have 
efcnpcd j as in fome Places moil o f  them arc well, and in fomc PJaccs half, 
and in fome Places all dead.

A m ong Plants^ Herbs, and FlozverSj there hath been great Deilrudlion alfo, 
and many of common Ule, as moil o f  the Artichokes in England  ̂ and M̂ inttr 
CofeflowerSy Sage, Thymê  Maftick^ Lavendtr^ Lavend^r-Cotton^
Were generally kill’d *, except fuch as happened to be new planted that Year, 
andfo low, that they had the Enjoyment o f  the kind covering o f  a little 
which proves the moil natural Feeding and warm Covering o f  any Tiling 
to b i  mention’d ; but what peeped its Head above it, icemed in great Danger 
of being kiird  ; and as we may fee in the Corn-fields, tha: thole Sides o f the 
Lands o f  Corn facing the South, where the Snow was melted, and the Corn 
deprived o f  its Covering, die W ant proved deadly, and in many Places Hul- 

I bandmeñ were forced to begin again in the Spring to plough and fow other
Graift ; which may eafily teach us rather to heap Snô  ̂ upon our Herbs and 
Flowers, than fiincy it a cold, unkind Enemy.

But after all this Repetition o f  Sorrows we arc to comfort our fclves that 
fuch Dúílruflion and Calamity happens but very rarely, the like having not 

1 been known in the M em ory o f  M an, if  ever before, and that with due Care
' and Obfervance the growing Cold might be kept off from fuch Things as arc
I proved to be impatient o f i t ; which are not all Greens in our G ardens; i'ome

being able to endure all rhe Cold that ever came, as Firs, Pines o f  divers fortf, 
Cedars o f Ubantis and Virginia (tho* that o f  Bermudas proves tender) Arbcr 
Vita^ all the Saulnsy whereof the upright or Berry-bearing is the beft 
neum to Cyprefs  ̂ capable o f  finer cutting into Pyramids  ̂ or other Figures, or 
H edges 6 or 8 Foot high, and is one o f  the beil o f the To7jfile Shrubs j alió 
r^Pyra<antba píovéseíccccding harily, and makes good Hedges.
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L IV . T h e Sjicw and Icc hcufes at Uvorne^ are commonly built, on the fide r̂ f-re/er-r* 
oFa iteep H ill, being only a deep H ole in the Ground, by which Means they 
cnHly m\Ice a PaiTagcoiit from the Bottom o f it, to carry away all the W n ' 
rcr; which if it iliould remain ilagnating therein, would melt the Ice anH 
B ' J t  thjy thatch it with Straw, in the Shape of a Sauce-pan Cover,
Rain may not come at it. T h e  Sides frupporing it dry; they line not wi 
T h in g , as is done in St. Jam ci\ Park, by Reafon of the Moillncfs ot 
Ground. This Pit they fill full o f  Snow or Ice (raking Care that the Ice i 
made o f  the piircft W ater, becaufe they put it into their W ine) overfpreading 
iirll the B-Mtom very well with Chaff‘d but without any Parc o f  the Straw ; i 
think they ufe Bcrley-chaff, This done, they further, as they put in the Ice ox 
the (which latter they ram down) line it thick by the Sides with fuch Chaffs 
and afterwards cover it well with the lame ■, and in half a Year lying fo, ’ tis 
found not to wane above an eighth Part o f  what it weighed when firll put in. 
Whenever they take it out into the A ir ,  they wrap it up in this Chaff, and it 
keeps it to Admiration.

L V . A m ong feveral W ays by which I have made wfrigidating Mixtures CcUprcductS 
w\ú\ SnI ArmomaCy the mod fimple and facile is this: T a k e  one Pound 
powderM Sal Armomac  ̂ and about three Pints (or Pounds) o f  W ater, put the 
Salt into the Liquor, either all together, if your Dcfign be to produce an in- 
tenfe, though but a fhort, Coldnefs \ or at two, three, or four ieveral Tim es, 
if you defire that the produced fliould rather lift  fomewhat longer than
be fo great : Stir the Powder in the Liquor with a Stick or a Whalebone (or 
Ibme other T h in g  that will not b-' injured by the fretting Brine that wi;i be 
made) to haflen the DilTolution o f  tlie Salt upon the Quicknefs of which 
depends very much the intenfity of the Coki that will enfue upon this Experi
ment.

That aconfiderable Degree o f  Cold is really produced by this Operation, is 
very evident: Firft  ̂ to the Touch. Secondlŷ  By this, that if you make the 
Experiment (as for this Reafon 1 ibmetimeschooie todo) in a Glaís Body, or a 
Tankard, you may obferve, that whiill the Solution o f  the Salt is m aking, 
the Outfide of the metalhne Vcfiel will, as high as the Mixture reaches 
within, be bedewed (if I may fo fpeak) with a Multitude o f  little Drops o f  
W ater; as it hap^^enswhcn Mixtures of Sho'jj :íx\á Salty being put into Glaf- 
fes or other VefTels, the aqueous Vapours that fwim to and fro in the A ir, 
and chance to glide along the Tides o f  the VefTels, are by the Coldnefs thereof 
condenfcd into W ater. But, Thirdly  ̂ T h e  befl: and Tureft W a y  o f  finding 
out the Coldnefs o f our Mixture, is by plunging into it a good fcal’d Weather- 
glafs furnifh’d with tinged Spirit o f  Wine. For, the Ball o f this being put 
into our frigorifick M ixture, the crimfon Liquor will nimbly enough de- 
fcend much lower, than when it was kept cither in the open A ir, or in com
mon Water, of the i îme Tem per with that wherein the S a l Armoniac was 
put to diíTolve. A nd if you remove the Glafs out o f  our Mixture into com
mon Water, the tinged Spirit will re-afcend \ and this has alfo fucceeded
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with me when I  removed ic into W ater newly impregnated witli Salt 
Petri,

T h is Cold in Summer and hot Weather will foon decay and expire; But if 
the Quantity o f  the Sail and be great, the Efliyit will Ix: as well more
larting as more confiderable. I have Rcafon too to ruf()cél, that there may be 
X confiderable difparity, as to their Fitnels to produce CoLî  betwixt íéveral 
Parcels o f  Salt that are without Scruplc look’d upon ^ S a l Armoniac. I have 
alfo often found, that when the tinged Liquor fubfided but flowly, or was at 
a Stand, by putting in from T im e to T im e two or three Spoonfuls of frefli 

and ftirring the W ater to quicken the DifTolution, the Spirit o f  //-7«; 
would begin a^ain to delcend, if  it were at a Stand or Rifing, or lubfide much 
more fwittly than it did before. A n d  if  you would lengthen the Experiment, 
it may not be amifs that Part o f  the Sal Armcniac be butgrofly beaten, that it 
may be the longer in diflfolving, and confequently in cooling the W ater. After 
this Manner a fenfible, adventitious Cold has been made in the Spring, by a 
Pound of Sal Anmniac^ at the utmoft, to laft about two or thrce  ̂ Hours.

Experinwits in Marcb^ i j .  T h e  tinged Spirit in the feaied J f’eatbcr-Gbfsy 
when firft put into the W^ater, refted 8 J Inches. Being fuffcrcd to Ihy 

f there a good while, and now and then ftirr*d to and fro In the W  ater, itdc-
Icended at length a little beneath 7 ¿ Inches. T h en  the Sal Armomac being 
put in, within about a Quarter o f an Hour, or a little more, it defcendcd to 

Í 2 y |  Inches; but before that T im e in half a Q iartcr  o f an H our, it began
manifeftly to freeze the Vapours and Drops o f  Water on the Outfide of the 
Glals. A nd when the frigorijick Power was arrived at the H eigh t, I feveral 

\ Times found that W ater thinly placed on the Out-fide, whilll tlie Mixture
within was nimbiy ilirr’d up and down, would freeze in a Quarter of a Mi
nute, by a Minute W atch. A t  about ^ o f  an H our after the infrigidatii:g 

i Body was put in the Thermo/cope, that had been taken out a while before, and
yet was rifen but to the lowelt freezing M ark, being again put in, the Li
quor fell an Inch beneath the M ark. A nd about 2 -  Hours from the firft 
Solution o f  the Salt, I found the tinged Liquor to b e  in the midll between the 
freezing Marks, whereof the one w;is at 5 i  Inches (at which H eigh t, when 
the Tincture refted, it would ufually be fome, though but a fmall, Frojl 

% abroad) and the other at 4 ^ Inches; which was the H eigh t to which ílrong
i  and durable Frofi had reduced the Liquor in the W^inter. A t  three Hours
f  after the Beginning o f  the Obiervation, I found not the crimfon L iq u o r  higher

than the upprr freezing M ark newly mentioned ; after which it continued to 
rife very flowly for about an Hour longer*, beyond w h icliT im e I had notOc- 
cafion to obfcrve it.

2. T h is frigorifick Mixture having been made in a Glais-Body (as they call 
it) with a large and flattiih Bottom, a Quantity o f  W'ater, which I (purpofe- 
Jy) fpilc upon the Table, was by the 0 |^ration of the Mixture within the 

•Glals, made to freeze, and that ftrongly enough, the Bottom o f  tiie Cucur- 
bite to the T a b ic ;  that ftagnant Liquor being turned into folid Ice, that con
tinued a confiderable while unthaw’d away, and was in Ibme Places about the 
'I'hickneis o f  a half Crown piece.

|u^nED
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3. A t  another T im e in the fame Spring, the ¡Veather-Glafsy which before it 
touched the common W ater, ftood at 8 - ,  having been left there a confide- 
rable while, andonee or twice agitated in the W ater, the tinged Liquor funk 
but to 7 J *, or at farthell, to 7^ ; then i\\t frigorifick Liquor being put into the 
W ater, with Circumftances diladvanragcous enough, in (about) half a Quar
ter o f  an Hour tlie tinged Liquor fell l>eneuth 3- ,̂ and the Thermofcope being 
taken our, and then |uit in again, an Hour after the W ater had been firft in- 
fri^idaied^ fubfided beneatii five Inches, and confequently within -  o f an Inch 
o f  a M ark of the ftrongly freezing Weather.

'I'hc g r a n d  I 'h in g  that is like to keep this Experiment from being generally 
ufeful, is the Dcarnefs o f  Sal Armoniac  ̂ Bvit to leílen this Inconvcniencc, two 
Thint^s may be oiicr’d ; Ftrji^ 'I'hat S d  Armomac might be made much 
cheaj^r, if inilcad of fetching it beyond Sea, our Country men made ic 
here at home. Secondly  ̂ I 'lia t  though an Annoniac Solution b;;ing boil’d up 
in Earthen Vcflels (for Glafs ones arc too chargeable) will, by piercing them, 
both lofe fome o f  the more fubtile Parts, and thereby fomewhat impair the 
Texture o f the reft ; yet I was not deceived in expecling, that the dry Salt, 
remaining in the Pipkins, being re-diíTolved in a due Proportion o f  W ater, 
would very confidcrably infrigidate i t ; as may farther appear by the following 
Experiment.

4. March 29. T h e  1‘hermofcope in the Air was at Inches; being put into 
a fomewhat large evaporating Glafs, fill’d with W ater, ic fell after it Hay’d 
a pretty wliile, and had been agitated in the Liquor, to eight Inches: Then 
about half the Salt, or iefs, that had been ufed twice before, and felt much 
lefs cold than the W ater, being put in and ftirr’d about, the tinged Spirit 
lubfided with a vifible Progrefs, till it had fallen manifeftiy beneath four In
ches ; and then having caufed fome W ater to be freihly pump’ d and brought 
in, though the newly-mentioned Solution were mix’d with it, yet it preíéntly 
made the Spirit o f  W ine manifeftly to afcend in the Inftrument, much fafter 
than one would have expe£led.

T h e  Length of the Cylindrical Pipe o f  the feal’d Thmmfcope^ wherewith 
thefe Obfervations were made, was fixteen Inches; the Ball about the Bigneís 
of a fomewhat large W alnut, and the Cavity o f  the Pipe, by Guefs, abouc 
an eighth or ninth Part o f  an Inch Diameter.

T o  cool Drinks, with this Mixture, you may put them in thin GlaíTes, the 
thinner the better; which (their Orifices being flopp’ d , and ftill kept above 
the Mixture) may be moved to and fro in it, and then be immediately poured, 
out to be drunk. By the H elp hereof, Piecesof Cryftal, or Bullets, for the 
cooling of the Mouth or Hands of rhoie Patients, to whom it may be allowed, 
may Ix: potently cooled ; and other fuch Refrefhments may be eafily procured. 
In which, and many other Ufes, it will not be requifite to employ near lb 
much as a whole Pound o f  Sal Armomac at a T im e. F or, you may eafily 
obferve, by a feal’d IVeather-Gleifs^ that a very few Ounces, well powdered 
and nimbly dififolv’d in about four Tim es the W e ig h t o f  W ater, will lerve well 
enough for many Purpoíes.

Y  2 . J-V I.
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LV’ I. I. A  liitle Water being left at the 'I'op o f t\\eWiercn/y in the TorrUf.\ 
ha» Experiment, and cxpofcd lo the A ir in Frofty W eather, was in one Nighc 
congcalcd into Á í oí a very good ConfilUncc. Afterwards, ¡i/tuiúvttt Iiav;ng

ft k *  w • >  4 1 * 1  I-» —  i i  ■■ A  •  M  ^ I
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7l.^aS>. con^i^arcd this h t  with ilu t wliicli w a s  produced in the open A ir , fouru!, ih jt  
(he ÍCÍ in the Cane \va? in Subflance altogether Ijkc tlu i of //tfi/j that is, an
opakc and whitilh B o d y: Whereas that which was nude in the A ir  \tas tranl'. 
jwrcnt like Cryft.il. Bcfides, he obfcrved that ilie f a  made in the C in e  was 
heavier in Specie than that in the ambient Air, wliich he difcover’d  by putting 
it into a Fluid,* which was in Spede lighter than W ater, but heavier than h e  
made in the open A i r ; whereby he found, that whereas th c/rf made in the 
Cane funk, that in the A ir floated therein.

BjDr.u- 2. Deeanher^^ 1684. A t  N ight I expoied four Glals Bottles in the open 
rttr.o. 167. ŷ jj. jfjg 10 frcezi j viz, o f the R¿ii Nmroii-if'ater from E¿yp: i
^ oí' a rtrong Solution o f  Nitrum M urarim  in fair W ater, o f SiaJVater taken

up at Searhrougby and more than half evaporated ; of the Sulpb.tr at
Kiujl^rougb^ that is, o f Natural Brine evaporated to theiim e H e ig h t with the
SeaWater.

T h e fourth in the Morning, the Solution of K itrm  Muranun w as l u l f  o f 
it Icty but not any of the reÜ.

T h e fixth in the Morning, the Bottle o f  Nitrum Murarium was m oft le e  \ 
the Sulpbur-tf^aier had no Ice that I could perceivc at all in i t ; the Natrcn had 
much I(e at the Bottom of the Bottle j and tlie Starhrouib Sea-fVatcr was not 
without Flakes o f Ice,

F<¡f. *1, a*. The Icides o f the Natrcn were prettily figured, as is reprefented in Fig. 2 1. 
The IciiUs o f  the Sia ¡Voter were alfo figured in oblong Squares, as in F/g. 
32. and were briidc and tranfparent. 1 fee the drained ló eles  o f Natron be
fore the Fire, which did readily enough melt and dilTolve into W a te r again i 
this Jee was both alike iilt  in lee  and in IVatery much like the W a te r, to 
the Tafte, out o f  which it was frozen. In like Manner having drained the 
Sea-H'ater Iccy and exposM it before the Fire, thele Icicles bccame ibft and 
moirt by Degrees, but at length rather evaporated than quite melted away ; 
^  having taken up a good thick Lum p of common Iccy at ieaft an hundred 
Times their 1  hicknefs and Bulk, this in a few Moments at tlic fame Di- 
it^ ce  before the Fire, grew wetter and wetter, and diflblved into W a te r ; 
whereas the Salt hiiles^ afterthree Quarters o f an Hour lying before the Fire, 
did at length dry into a white Powder perfetit Salt, themoifturc totally evapo
rating. Alto the Sea-JVater Icicles tailed very £dt, when firft taken out o f  the 
V\ ater.

I tepeited the fim c J^perimcnt o f cxpofing to fre e a  ihe Bottles o<i Natural 
Sr^ of K,.,JU«-«^hSuJfbur.lf'cll, halfcv.porjtcd, and 

Ul- ft T  ■'«" a*»! "g lith  In lbn t at N ig h t, and with the

but not tiU after the fecond N ig h t’s

b r w ih M m f t h Í H  in 'he Bottles, though tliey were
brought imo the Houfe, and kept m a warm Room , long after all o th ir l a

within
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uU hin Doom w.i< gone, viz. till the twclt'ih Inilint at N ighr, when the /*v- 
cUs alfo were difiblvcd and vanifh’ J .

From tlidc Kxpcrimcnts \vc now, i .  T h i t  ihcrc m iy  be SiU-Iee from Sm- 
U'aJtr frozen^ w hkh ihc Expcrim cnis o f  thb 5. o f the la(l Year did noc kcm  
to favour.

2. T h a t ihcrc is as real DiiTcrcncc bciwixt Ndiural Brine and S(o-W>Htr̂  as 
tlicre is l>ctwixt the Salts thcmfclvcs wiuch they yield.

3. T h at the great floating Mountains o f  Ice in the ’Norlhern Stat (if up
on UrÍ¿l T ria l they íhall l)e tound to be Salt, which (hould be liirther en
quired into) are not only the Efiíréls o f  many Years I 'reriin g , but allb mucn 
ot their M agnitude may be owing to the natural Duration o f iliac Sort o f  
Uc.

4. A  T u b e o f  \ o f  an Inch Diameter, being fillM wirh W ater, to thcf/M .Dt*
I L  ight of two Indies, and fct to / rtru  in a  M ixture o f Snow and Salt, the 
W a ter, when perfectly fro/^n, appeared o f  an Inch above the M a rk  it «-u?.*
Hood at before trcczing.

Another T u b e , o f  alm oíl an Inch Diameter, being filled with W ater to the 
H e ig h t of fix Inches, and fet to frceac as before, rofc j. o f an Inch above 
the M ark . I 'h e  W ater made U fe o f  in thcfe T ria ls, was a Sort o f  rough 
Pump-f^aier; which, according to what Trials have been made with it, 
docs, upon the Effufion o f  Otl o f  Tariar p er Dilquiunty immediately turn 
m ilky and turbid. A n d  the Ice made o f  this W ater, was a Sort o f  very ra- 
rified white Ici.

T h e  T u be o f  almoft an Inch Diameter being fill’d to the H eigh t o f  fix In
ches (as before) with BjverW attr^  which would readily mix with 0 //of Tar
tar without the lead Precipitation, and fet to freeze in a M ixture o f  Snow and 
Salt, it gained but ¿ o f  an Inch after it was frozen i whereas the VumpWatcr 
got ¿ o f  an Inch.

It was obfcrvable, that when the WaUr (in all thefc Experiments) began to 
freeze, a great many fmall Bubbles continually role from the Bottom.

A  T u b e being fillM with Wiki PmpM^aiar^ to the H eigh t o f fix Inches, 
and fee to freeze as before, it rofc hardly to } o f  an Inch above the M a rk , 
when as the fame W ater unhciUd rofc to

L V I I .  In 1653* It wai fb furioufly hot in Poland  ̂ that in the Re- 
gim ent o f  Foot which was the K in g ’s G uard, marching m od o f  them Bare-foot 
upon Sands, more than 100 fell down altogether difabled, whereof a  Dozen 
died outright, without any other Sicknels.

L V I I I .  I f  the A élion o f  the Sun be confidered as the only Caufe o f the 
TIcat o f the IVeaibery I fee no Rcafon but that under the Pok^ the Solftitial 
D ay ought to be as hot as it is under the Epinoílialy when the Sun comes 
vertical, or over the Zenith •, for this Realon, that for all the 24 Hours o f  the Mr. ¿u».
D ay under the Poky the Sim*s Beams are inclined to the H orizon, with an 
A n gle  o f  23^ Deg. and under the EquiaoSHaly though he come vertical, 
yet he ihincs no more than 12 Hours, and is again iz  llo u rs  abfcnt and that

for
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for 3 H ours 8 Minutes o f  that 12 Hours he is not fo much elevated as under 
the Pole i fo that he is not 9 o f  the whole 24 higher than ’ tis there, and is 
1 5  Hours lower. N o w  the fimple A d io n  o f  the Sun is, as all other Impul- 
fcs or Strokes, more or lefs forcible, according to the Sines o f  the Angle of 
Incidenccy or to the Perpendicular let fall on the Plane *, whence the 'ucrtkal 
R a y  (b fin g th a t o f  the greateft Heat) being put Radius^ the Force o f  the Sun 
on the horizontal Surface of the E arth  will be to that, as the Sines o f the Sitn'% 
A ltitude at any other T im e. T h is  being allow’ d for true, it will then follow 
that the T im e  o f  the Continuance o f  the t e ’s Shining being taken for a Bafiŝ  
and the Sines o f  the Sun’s Altitudes ercited thereon as Perpendiculars, and a 
Curve drawn through the Extremities o f  thofc Perpendiculars, the A rea com
prehended ihall bé proportionate to the Collection o f  the llea to \  w\\ the Beams 
of the in that Spacc of T im e, H enee it will follow , that under the Pck 
the Colleiflion of all the Heat ot a 'Tropical D .iy , is proportionate to a ReÜah 
gle o f  the Sine o f  23 -̂ G r. into 24  H ours, or the Circumference o f  a Circle; 
that is, the Sine o f  2 3 :  Gr. being nearly o f  Radius^ as into 12 Hours. 
O r the Polar Heat is equal to that o f  the Sun continuing 12 1 lours above the 
H o rizo n , at 53 Gr. H e ig h t,  than w'hich the Sun is not 5 H ours more elevated 
under the Equhw^fiaL

'̂£•23 that this M atter may be the better underftood, I have exemplified itby
a Scheme, wherein the Area Z  G  H  Hy is equal to the Area of all the Sines 
o f  the Sivfs  Altitude under the Equinc^fial erected on the refpecflive Hours, 
from Sun-rife to the Zenith^ and the yJrea ^  H  H  is in the fame Proportion 
to the H ea t for the fame fix Hours under the Pole on the tropical D a y , and 

is proportional to the collected H ear, o f  twelve 1-lours, or half a 
D a y ,  under the Pole ; w hich Space 0  H  H  is vifibly greater than the 
other Area H  Z  G  //, by as much as the Area I !  G  ^ 1$  greater than the A m  
Z  G  ® \ which, that it is fo, is vifible to Sight, by the great Excefs *, and 
fo much in Proportion does the H eat o f  the tw enty four Hours Sim-fhine under 
the Pole^ exceed that o f  the twelve Hours under the Equino5l i a l : Whence, 
€¿eteris paribus^ it is reafonable to conclude, that were the Sun perpetually under 
the ^ropick^ the Pole would be at lead as warm as it is ro w  under the Unt 
it fclf.

But whereas the Nature o f  Heat is, to remain in the Subjeil after the Caufe 
that heated is rem oved, and particularly in the A ir ,  unátv i\\t Equinc^ial r 
the 12 Hours Abfence o f  the Sun docs very little Hill the M otion  imprefi’d 
by the pad A d io n  o f  his R ays  wherein confiils, before he arife again: 
But under the Pole^ the long abfenCe o f  the Sun for fix M onths, wherein the 
E xtrem ity  o f  Cold does obtain, has fo chill’d the A ir ,  that it is as it were fro
zen , and cannot before the Sun has g o t far towards it, be any way fenfible of 
its Prcfence ; his Beams being obftru6led by the thick Clouds, and perpetual 
E o g g s  and M iils , and by that Atmofphere o f  Cold  ̂ as the late Honourable Mr. 
Boyle was pleafed to term it, proceeding from the everlafting Ice  ̂ which in 
immenfe Quantities docs chill the nciglibouring A ir ,  and which the too loon 
Retreat o f  the Sun leaves nntbavjed^ to increafc again during the long 
that follows thiá iliorc interval o f  Sum m er,
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But the differing Degrees o f  Heat and Cold in differing Places, depend In a 
great Meafure upon tht; Accidents o f  the Nciglibourhood of high Mountains 
whofe H eigh t exceedingly chills the A ir  brought by the W inds over them ; 
and o f  the Nature of the Soil, which varioufly retains the llcat^ and particu
larly the Sandy, which xnAJrica^ Arabia^ and generally where iuch fanéy De- 

farts are found, do make the Heat of the Summer incredible to thofc chat 
Jiave not felt ir.

Jn Profecution o f  this T iiought, I have iblved this Problem generally, viz, 
lo  give the proportional Degree o f Ucat^ or the Sum o f all the Sines o f the Sivj*s 
Altitude^ Kvhile he is above the Horizon in any oblique Sphere  ̂ by reducing it 
to the finding o f  the Curve Surface o f  a Cylindrick Hoof-y or o f u given Parc 
thereof.

N o w  this Problem is not o f  that Difnculty as appears at firft f ig h t ; for Jet 
the Cylinder A  B C D  be cut obliquely, with tiie Ellipfe B  K D  I\  and by the 
Center thereof //, delcribe the Circle I K  L  M \  1 lay the Curve Surface 
I  K L B ^  is equal to the K edangle o f /  A" and B  £ ,  or o f  H  K  and 2 ^  Z ,  or 
B  C  : A n d  if there be fuppofed another Circle, as ATO P  cutting the faid 
Ellipfe in the Points P ,  draw P  Sy parallel to the Cylinder’s A x e ,
til! they meet with the aforefaid Circle I K L M ,  in the Points R  S i and draw 
the Lines R  T' S,  P ,  bifeiled in T  and V, I lay again^ T h at the Curve 
Surface i? A / 5 . i s  equal to the R e d a n g le o f  BL^  or M  D , and R  Sy 
or o f  2 L ,  ox A D y  and 5 7*, or V P  % and the Curve Surface is
equal t o R S  x M  D —  the A rch  R M S  k S P^ or the Arch M S  y.  ̂S  P : or, 
it is equal to the Surface R  M S  ^ D  P ,  fubtraócing the Surface R M S P .
So likewifc the Curve Surface P  0  is equal to the Sum o f  the Surface 

R M S  §l^D  P ,  or /Í 5 X M  D , and o f  the Surface R L S  i^ O  P ,  or the Arch 
Z .5  X 2 S  P ,

This is m ofleafily demonftrated from the Confideration, T h a t the Cylindrick 
Surface/Á"!. B  is to the infcribed SphericalSuxhat I K L E ^  either in the W hole, 
ior in its analogous Parts, as the í 'an gen t £  L  is to the A rch  E  L ; and from 
the Dcmonftrations o f  Archimedes^de Sphara y  Cylindro  ̂ Lib. i .  Prop, 30, 37, 
and 38 5 and D o flo r Barr&'jfs learned Le5furcs on that Book, Prob, 9. and the 
Corollaries thereof.

N ow  to reduce our Cafe o f  the Sum o f  all the Sines o í  the Sun’s Altitude Fi¿. »5, 
in a given Declination and Latitude to the aforefaid Problem  ̂ let us confider 
the Anakmma projecled on the Plan of the M eridian; Z ,  the Zenith \ P , the 
Pole \ H  /7, the Horizon *, the Eqtm oElial; ® s  yj* vy, the two Tropicks ;
® /, the Sine o f  the Meridian Altitude in®*, and equal thereto, but perpen
dicular to the Tropicky ereét ® i ,  and Draw the Line T i .  interfering the Ho
rizon in Ty and the H ou r Circle o f  6 in the Point 4 , and 6, 4  ihall be equal to
6  R ,  or to the Sine o f  the Altitude at 6 :  A n d  the like for any other Point 
in the Tropicky ereding a Perpendicular thereat, terminated by the Line T#. 
T hrou gh the Point 4 , draw the Line 4 5 7 ,  parallel to the Tropick  ̂ and re- 
prefcnting a Circle equal thereto ; then fliall the Tropick inP/^*. 25. an- 
fwer to the Circle N O  P  in Fig* 24. T h e  Circle 4 5 7  iliall anfwer to the 
Circle I K L M  'j T ^ i  iliall anfwer to the Elliptick Segment B  K  P \  6 /?, 
or 6 a. ihall anfwer to S P ,  and 5 i to jS and the A rch  ^  ‘t  to the A rch

L  Sf
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L  S, being the Semidiurnal A rch  in that Latitude and Dcchnation ; the Sine 
whereof, fhough not expreíTible in Fig. 25. mufl be conceived as analogous

to the Line o r ^ P  in iv?. 24. n 1 n. j  • -
T h e  Relation between thefe two Figures being well underltood, it will 

follow from what preceeds, T h a t  the Sum o f  the Sines ot the Meridian A l
titudes o f  the Sun in the two Tropicks (and the like for any two oppofite 
Parallels) being multiplied by the Sine o f  the St:midiurnal A rch , will give 
an Area analogous to the Curve Surface R M S  P \  and thereto adding 
in Summer, or fubtrafting in W inter, the Product o f the L en gth  o f  |hc 
Srmidiurnal Arch (raking according to Van Cí/í.Ws N um l^rs) into the Differ
ence o f  theabovc-faid Sines o f  the iMeridian A ltitu d e; the Sum in one C’ale, 
and Difference in the other, iliall be as the A g g re g a te  o f  all the Sines o f  the 
Sun’s Altitude during his Appearance above the Horizon \ and conlcquently of 
all his Heat or A(ftion on the Plane o f  the Horizon in the propoled D ay: 
A n d  this may alfo be extended to the Parts o f  the iame Day ; tor if tlic afore- 
faid Sum of the Sines o f  the iVIeridjan Altitudes be multiplied by hali the 
Sum o f  the Sines o f  the Sun’s horary Diftance from N oon, when the Tim es are 
before and after Noon *, or by half their Difterence, when both are on the fame 
Side o f  the M eridian; and thereto in Summer, and therefrom in W inter, hi 
added or fubtraiced, the Product o f  half the A rch  anl'wtrablc to the propofcd 
Interval o f  T im e, into the Difference o f  the Sines ot Meridian Altitudes; 
the Sum in one Caie, and Difference in the other, ihall be proportional to all 
the Action of the Sun during that Space o f  T iine.

I forefee it will be objected, that I take the Radius o f  m y Circle, on which 
I  ere6t my Perpendiculars always the fame, whereas the Parallels ot Dedina- 
tion^íxt unequal; but to thisi anfwer, that our laid Circular Bafis ought not to ^  
analogous to the Parallels, but to the Tim es o f  Revolution, which are equal ia 
all o f  them.

It may perhaps be ufefu! to give an Exam ple o f  the Computation o f  this 
Rule, which may ieem difficult to fome. L e t  the SolftitialHeat^ in ® and vf, 
be required at Loudon  ̂ Lat, 5 1 ,  32.

58
23
61
14

28' Co. Lat,
30 Dec!. ©
58 Sin us=  0 ,828674 
58 Sinus=  0 ,258 257 

Summa 1 ,14 0 9 3 1 
D/jf. 0 ,624417

D iff. Afeen.'
Are.Sm idi. ^ i l i v .  123- 
Arc. Sewidiur. H y b . 56-
Arc. yEftiv. mnjura, 2 ,14 9 9 55. 
Arc. H  y be r. men fur a. 0,9 916 8 3.

11 '.
■ I I .

-49*9;«. 0,8369.23

T h en  1,140931 in 0,8369234*05624417 in 2 ,1 4 9 9 5 5 = 2 ,2 9 7 3 4 .
A n d  1 ,14 0 9 3 1 in 0,836929— 0 ,6 2 4 4 17  in 0 ,9 9 16 3 8 = 0 ,3 3 8 9 5 .
So that 2 ,2 9 7 3 4  will be as the Summer’s D a y ’s Heaty and 0,33895

as the AEiion of the Sm  in the D a y  o f  the W in ter Solftiee.
A fter  this Manner I computed the following T ab le , for every tenth Deg>oi 

Latitude to the Mquinotlial and T'ropical Sun 5 by which an Eftimate may be n-adc 
of the-intermediate Demcs^

U Í 1 Í H
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" L'U. Sf**i in
Y' j2s

Sun in Sun in 
Xp

1

0 20000 1S341 1S341
10 19696 20290
20 1879+ 2 17 3 7 1 3 166
30 17321 2 2 6 5 1 101 24
40 J5321 23048 6944

5 0 12855 2 2 9 9 1 3 7 9 8
60 10000 22773 ‘ 0 7 5
70 6840 23543 ouo
80 3 4 7 3 ■’-4 6 7 3 c o o
90 OGOO 2 50 55 000

^ n i o

From this Rule there follow fcveral Corollaries worth Note ; A s, i .  T h at 
the EqumoSfial Heat^ when the Sun comes vortical, is as twice the Square of 
Radius \ which may be propofcd as a Standard to compare with in all o- 
thcr Cafes. 2. T h a t  under the EmincEliaU the Heat is as the Sine o f  the 
Sun’s Declination. 3. T h a t \n Frigid Zones  ̂ when the Sun fcts nor, the 
Heat is as the Circumference o f  a Circle into the Sine oí the Altitude at 6. 
A n d  confequently, ti^at in the fame Latitude thefe Aggregates o f  IVarvub arc 
as the o f  the Sun’s Declinations; and in the fame Declination o f  the 
Sun, they are as the Sines o f  the Latitudes; and generally they are as the 

o f  ú\  ̂ Latitudes into the o f  Declination. T h at the Equino5iial 
D ay ’s Heat is every where as the Cojine of the Latitude, 5. In all Places 
where the Sun fets, the Difference between the Summer and W inter HeatSy 
when the Declinations are contrary, is equal to a Circle into the Sine oí the 
Altitude at 6, in the Summer Parallel ; and confequently thofe Difil-rences 
are as the Sines of iM itude into or multiplied by the Sines o f  Declination,
6. From the Table I have added, it appears, that the Tropical Sun under the 
Equino¿Jial has, o f  all others the leafl: force: And under the Pok  it is greater 
than any other Days Heat whatloever, being to that of the Equinoctial^ as 5 
to 4.

From the Table  and thefe Corollaries may a general Idea be conceived of the 
Sum o f all the Aiflions of the Sun in the whole Year, and that Part o f the 
Heat that ariies fimply from the Prelence o f  the 5«;;, be brought to  ̂ Geo
metrical Certainty : A n d  if the like could be performed for Cold:, which is 
fomething elfe than the bare Abfence of the Sun (as appears by many Inilances) 
we m ight hope to bring what relates to this Part ot Meteorology to a pcrfedt 
Theory,

L I X .  I. May 10, 1666. A bout five o f  the C lock  in the Afternoon, the 
^hundir (wliich I had heard before at íbme Diítance) coming nearer to us, 
it began to rain ; and íóon after (the Rain withal increafing) the Thunder 

V ol. II. Z
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grew very loud and frequent, and wich long rattling Claps (tho* not altoge, 
ther fo great, as I have fometimes heard; ) A nd tiie Lightning with Flaihes v¿ry 
bright (notwithftanding the clear Day-light) and very frequent; when at the 
faíícft, fcarce a full Minute between OT\tFIafi and another ; many Tim es not 
fo m u ch , but afecondK i?,^  b;:fore ú it 7 htmdcr the former was heard; 
ThtThunder, for the m oil Part, began to be heard about eight or rcn fccond- 
Minutes after the as lobferved for a great Part o f  the 1 ‘ime by my
Minutc-watch i but once or twice I obferved it to follow (in a MannerJ 
immediately upon it, as it were, in the h m t  M o m e n t ; and the D g btm g  ex
treme red and fiery *, fo that had it been by N ig h t as it was by D a y , it \vould 
have been very terrible. A nd though I kept within Doors, yec I finfibly 
diicover’d a (linking Sulphurous Smell in the A ir. A bout feven o f  the’ Clock 
it ended, before which T im e I had News brought me o f  a ü á  Accident up
on the Water at Medley  ̂ about a M ile , orfom ewhat more, d ilb n t  from hence. 
T w o  Scholars o f  ¡Vadham CoHegê  being alone in a Boat (without a Waterman) 
having newly thruft off from Shore, at Medley  ̂ to come homewards, Hand
ing near the H ead o f  the Boat, were prefently with a S tr o a k o f  Thunder ox 
Lighining, both üruck oíT out o f  the Boat into the W ater, the one of them 
Itark dead, in whom, though prcfcntly taken out o f  the W ater fiuviiiff 
b^en, by Relation, fcarce a Minute in it) there was not difcerned any Ap
pearance o f  Life, Senfe, or M o tio n : the ocher was (luck fail in the Mud, 
with his Feet downwards, and his upper Parts above W ater, like a Pofl, not 
able to help himieJf o u t ; but, befides a preíent Stunning or Nunibnefs, and 
no other H urt; but was for the preíent, fo diflurbed in his Senies, as that he 
knew not how he came there out o f  the Boat, nor could remember cither 
nmidring or L'gblmng that did effect i t ; and was very feeble and faint up
on it;  which (though prefently put into a warm Bed) he had not thorouf'h- 
]y recovered by the next N i g h t ; and whether fince he have or no, I k n w  
not.

Others in another Boat, about ten or twenty Yards from thefe (as by their 
Defcription I eilimate) felt a Diilurbance and ihaking in their Boat, and one 
o f  them had his Chair ftruck from under him, and thrown upon him, but 

j had no H urt. Thofe immediately made up to the others, and feme (leaping
, into the W ater to them) prefently drew them cither into the Boat or on
j Shore; yet none o f  them faw thefe two fall into the W ater (not lookino^ that
I W a y )  but heard one o f  them cry out for H elp  prefently upon the Strok?, and

fmcit a very i l r a n g e / / ; ; %  Smdl in the A ir ,  fuch as is perceived upon the 
llriking o f  Flinis together.

H e  thatwas^ead, was the next M orning brought to T o w n  ; and Dv.JVil- 
^^hington^ D r. Ijywet^ and my icjf, with ibme otiiers, went to 

view the Corps, where we found m  Wound all in the Skin, the Face and 
N e c k  fwarthy and black, but not more than m ight be ordinarv by the fettling 
o f  the B!ood : O n tlie Right-fide o f  the N eck  was a little'' blackiili Spot 
about an Inch lon g, and about a g a r t e r  o f  an Inch broad at the broadcH, 
and was as if  it had bctn feared with a hot Iron ; and, as f remember, one 
Ibmewhat bigger on the L^ft-fide o f  the N e ck  below the Ear. Straight 
down theB reait, but towards the Lcft-fide o f  it, was a large Place, about

three

(mm  ^
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three Quarters o f  a Foot in L cn gtli, and about two Inches in Breadth, in fonte 
Placcs more, in feme kfs, which was burnt and hard, like Leather burnt witlj 
the Fire, o f  a deep blackifli red Colour, not much unlike the Jcorclicd Skinot' 
n roailccl F ig  : and «on the Fors-parc o f the Ixtt-Shoulder ÍL-ch another S'^or, 
about as b igas a Shilling but that in the N eck  was blacker, and létmed more 
íéaiM. From the T o p  o f  the R igh t Shoulder, fioping downwards toward; 
tliat Place in his Brcaft, was a narrow Line o f  the like fcorched S k in j as if 
ibmewhat had come in there at the N e ck , and run down to the Brvai^, and 
riiere fpread broader.

T h e  Buttons o f  his Doublet were moil o f  them o f f ; which ibme thought 
m ight have been torn oiT with the getting in at the N eck , ni.d thm 
burfting its W a y  o u t ; For which the greateíl Prefumption was fro me) that, 
befides four or five Burtons wanting towards the Bottom o f the Breail, there 
were about half a D ozen together clear off, from the Bottom o f  the Collar 
downwards ; and I do not remember, that the reft o f  the Buttons did fecm 
to be near worn our, but almoft new. T h e  Collar of his Doubler, juft over 
the Forepart o f the L e ft  Shoulder, v/as quite broken afunder, Cloth and Stif- 
fning, ftraight downwards, as if  cut or chopp’ d alunder by a blunt Too! *, only 
the inward Linen or Fuftin-Lining o f  It was whole j by which, and by the 
V iew  o f  the ragged E d ges, it feemed maniieft to m e, that it was by a Stroak 
inwards from without, not outwards from within.

Mis H a t  was ftrangely torn, not juft on the Crown, but on the Side of the 
H ar, and on the Brim. On the Side of it was a great H ole, more than to put 
hi one’s Fift through it j fome Part of it being quite ilruck away, and from 
thence divers Gafties every w'ay, as if  torn, or cut with a dull T o o l,  and fome 
o f  them o f  a good L en gth , almoft quite to the Edges o f the Brim. A nd be
fides thcfe, one or two Gaihes more, which did not communicate with that 
H ole in the Side. T h is  alfo I judged by a Stroak inwards ; not fo much 
from the View  o f  the Edges o f  thofe Gaihes (from which there was fcarce any 
Judgment to be made either way) but becaufe the Lining was not torn, only 
ripp’d off from the E d g e  o f  the H at (where it was few’d on) on that Side, where 
the Hole was made. Y e t  his H a t  not being found upon his Head, but at 
ibme Diftance from him, it did not appear againft what Part o f  the Head that 
H ole  was made.

T h e  N igh t following, the three Do6tors above-mentioned, and my fclf, with 
fome Chirurgeons (befides a Multitude o f  others) were prefent at the opening 
0Í the H ead, to fee if any T h in g  could be there difcover’d ; but there appear’d 
no Sign o f  Contufion *, the Brain full and in good O rd e r ; the Nerves whole 
and found ; the Veffels o f  the Brain pretty full o f  Blood. But nothing was by 
any o f  them difcern’d to  be at all amifs. Some o f  them thought, that they 
difcern’ d a fmall Fiffure or Crack in the ^kull; and fome who held it while it was 
faw in go ff; faid, they felt it jarring in their Hands, and there feemed to the 
E ye  lomething like i t ;  but it wasfo fmall, as that, by Candle-light we could 
not agree it certainly íb to be.

Some of the Umr on the R igh t Tem ples was manifcftly finged or burnt, 
and the lower Part o f  that Ear blacker than the P*trtii about it, but foft j and
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' it might be only tlie fettling o f  the Blood. T h e  upper Part o f  the I,eft 
Shoulder, and that Side o f  the N eck , were alfo fomewhat blacker than ths 
reft o f  the Body ; but whether ic were by the Blow, which broke the Collar, 
a n d t h e  round red Spot thereupon, or only by fettling of the Blood, I 
cannot lay ; yet I think it might very vvcll be, that both on the H ead and on 
this Side o f  the N eck, there might be a very great Blow, and a Contufim up
on it (and it feems to have been fo, by the tearing of the H a t,  and breaking 
tlie ColLir, if not alfo cracking o f  the to//) and yet no Sign o f  fuch ContuJIon̂  
becaufe dying fo immediately, there was not T im e for the Blood to gather to 
the Part, and ftagnate there (which in Bruifes is the Caufe ot Blacknds) and 
it was but as if fuch a Blow had been given on a Body newly dead, which docs 
not ufe to caufo fuch a Sym ptom  of a Bruife, after the Blood ceafes to cir
culate.

H aving done with the Heady they opened the and found that Burn-
itig to reach quite through the Skin  ̂ which was, in thofe fcorclfJ  Places, hard 

I and horny, and flirunk up, fo as it was not fo thick as the loft Skin about
t t : But no Appearance o f  any I 'li in g  deeper than the Skhi; the Muleles not 
at all diforder’d or difcolour’d (perhaps upon the Reafon that was but now 
faid, o f  the H ead, N e ck  and Shoulder.) H avin g  then taken oft' the ¿Víí- 
WKW, the Dings and Ihart appear’d all well, and well colour’ d without any 
Difordcr.

AHamp- -• 7 ^ ’̂ Brooks o f  Hampft̂ irCy going from JFM jeftcr
AirciivMr. towards his Houle near Andover  ̂ in very bad W eather, was himfelf llain by

and the Horíé he rode on, under him. For about a M ile from 
Wincbefter he was found with his Face beaten into the Ground, one L e g  in the 
Stirrup, the other in the Horfes M ane, his Clothes all burnt off Iiis B.ick, not a 
Piece as big as a Handkerchief left entire, and his//;?/> and all his Body fingcd\ 
with the Force that ftruck him down, his Nofe was beaten into his Face, and 
his Chin into his Breafl, where was a PFowid cut almoil: as low as to his Navel. 
T h e  torn Pieces o f  his Clothes were lb fcattcr’d and confumed, that not enough 
to fill the Crown o f  a H at could be found. H is Gloves were whole, but his 
Hands in them^;/^fi to the Bone. T h e  Hip-bone and Shoulder o f  his Horfe 
burnt and hntifed  ̂ and his Saddle torn in little Pieccs. T h is  was what ap^xarcd 
to the Coroncrh Inqiteft.

>*strai- 3, 1670. (being Zimday  ̂ A fter feveral lefs ftrong Reports o f
the whole T o w n  and particularly the Congregation in Sc.

-----q!65. fwhen the Miniller was Preaching) was ftrangely furprifed with a moft tcr-
p. 2084. o f  Ughtnmg and a fearful Tbimder Chpy which lighted down

through the lefier Steeple upon the Body o f  the Church, and through the 
large round H ole in the upper Vault within the fame, in the Shape (as fonie
obierv’d) of a black fiery Ball^ d ireilly  upon the A ltar, caufing fuch an
hideous Crack, Fire-flafh, Sm oak, and D am p there, as if many Fire-Balls 
had been thrown down thither from the faid Vault, and buriled all at once, be
getting a difmal Confteniation am ong the People, and leaving an ill fufphurotis 
Smell behind.

T h e
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T iie  Candle on the South-fide o f  the A ltar was put out by the Blow ; the 
other remained burning. T w o  o f  the Chalices there were overthrown, and 
the i'pilt, and the IVafers fcatter’d about: But the empty Chalice fiood 
firm. A ll  three were íómewhat pmutied at the Foot, and one o f  them a lUtle 
bent tliere, and in two Places pierced thro’ , as if it had been by Hail-lliot: 
and the TFafer-boxes were likewifc a little fmutted towards the Bottom. The 
Church-Book was flung on the inner Paflílige : 7 'hc Covers o f  the Altar were 
iinged in divers Parts, as by Powder, and fomewhat burnt and fmutted here 
and there, as alfo torn in ibme Places. A  ftrong Piece o f  Wainfcot with a 
Pi£lure upon it, behind the great Alrar, was fplit in two. O f the Church  ̂
Clocks in the IFcfi-End^ at the iiime time, both the Brafs and Iron Wires o f  
the W hole and Q^iarter-hour Hammers were partly broken, and the relt could 
not b̂  ̂ found *, and an oaken Port, fixM in the W’ all for the Support of the Dial 
was half torn, and beneath the fame divers Bricks were ftruck out o f  the two 
Ht*ad Pillars fupporting the Steeple, O a  the T o p  of the Southern Steeple, an 
uikcn Gutter and a ftrong BL-ain and Supporter were fliattet’d.

One o f  the Minifters, though fitting near the Altar to the South, had no 
H u rt at all. Divers o f  the People feated round about the Altar, fell down 
to ú\: (iround with the Fright. One Youth that flood next the faid Minifter’s 
Pew, not being abij to recover his Senfes, was carried home. On the North 
Side o f  the A ltar tour Perfons fell down, and one o f  the oaken Scats being, 
fplit under him that lat thereon, that Perfon was much hurt by it, and more 
than any other. Some that flood in or by the Belfrey, near the C lock , were 
nightly hurt here and there ; and among them a Mariner, leaning on a lined 
oaken íéat there, had his right A rm  bruifed ; and another M an, though 
but nightly hurt, yet could not renicmbcr how he got home from 
Church.

'I'here iflTued forth a huge D am p like unto Smoak out of the Southern Stee
p le ; but the Churcb-Carpentery upon íéarch, met only with a prefcnt Noilc 
and thick D am p, which, tho* it frighted him at firft into an Apprehenfion o f  

vet getting to the W indow s, and opening them, the Damp ifllicd with 
great Violence ; but there appear’d no Fire any where, fare only a little in the 
lhatter’d Parts o f  the Steeple, which was foon quenched.

T h e  Church-Dial was alfo fmutted in fundry Parts, foiling the gilt Figures, 
that they could fcarce be difcerned.. T iie  gilt Weather-Cocks ujxtn both the 
Steeples were likewife fmutted on the one Side o f  their Tails, without any other 
M ark. N or could ic be in the leafl difcovcred in either o f  the Steeples, which, 
way the Claps entred, by all the Search that was made.

It was obferv’d afterwards, that among the eight Perfons that were hurt, one 
who flood in the Belfrey, had the upper back Part o f  his Cloth-Coat, as alfo 
his Shirt and Skin fomewhat corn j but the L in in g o f  that ^Coat, which was 
Red-Frize, had no H urt at all.

Another fitting, betwixt the reíf, in a Pew under the Organdí, and leaning 
on the Door, v/hilll the Pew-lock (then ciofe to his Body) was io violent
ly llruck our, that it hung only by one N ail, had no Damage at ail by 
it himfclf, nor any other that fate or flood by there, when the Stroak

liappen’d i



happen’d i though ihty fell .>11 to the Grovind by the Friglit, at the Infiant

w h e n itw a sg iv tn . . . r   ̂ . n
A n d  as for him that h;id his A n n  bruifed. it was fomewhat firange that

afterwards there was ioimd a Mole palling his Coat, W aift-coat and Shirr, on 
the Fore-part o f  his Body, without in the lead hurting the Body 5 the Hole 
ap p earin a juil as ihot through. I l is  W aift-coat (being o f  a red Sarcenet) 
kept its "co lo u r every where, but at the Place where the A n n  was hurt: 
A n d  the fmall Silver-Edging was finutted almoft every where, and about the 
N eck  to0| where the Party wore a Cravat. One Iiali" o f  his Shoe was alib 
torn off, the Soal being pierced as with H ail-ih o t; and a Piece o f  his Stock
ing’s F ^ t  on the fame Foot flruck away, near an Hand-breadth, without any 
oiher Plurt to either Foot or L e g ,  but'that for lomc Days that F o o t was bê  

numbed,
I L a illy , One o f  them that fat by the Altar, had his Breeches and Leather-
I Drawers on both Sides pierced through as by Hail-íhot, and Part o f  it plainly
L Icorch’ d and ilirunk up, as by Fire: A n d  divers of fuch fmall H oles in his Shirt
Í too, yet without any hurt in his B od y, fave that he found fome Pain in his Foot.
I One Side o f  his Shoe was alfo torn, and the Soal fidewards pierced through, as
i ’ twere, with Hail-fliot.
¡ /̂Dant- 4. About the latter End o f  March z n d 1673. we had much and vio-

^htmder and Ughtning^ which had this luihappy Effect upon all the Par- 
n .g e .p ! 'c e ls  0Í / T t o / and Rye  ̂ o f  the laft Y ear’ s-Growth, in our Granaries, that, 

iho* over-nighc they were dry, fweet, and fit for Shipping, the next iVlorning 
 ̂ they were become clammy and ftinking *, fo that the Ou)uerSy i f  they would noc

* Jofe their Grain, were forced to caufe it to be turned over two or three times a
D a y ; and yet it required fix W eek s, if  not longer, before it was recovered. 
T h is  is a T h in g  which often happens to Corn that hath not Iain in the Granary
a whole Y ear, or not fweat thoroughly in the Straw before it be thrailAl
out.

/̂Portf- 5. OHoh. 23 , 16S5. On Board the Royd-James^ a Flafh o f  Ughtnmg and 
r — .̂*1̂ 7, Sunder  together took the M a il,  which was put into her for careening,
j. p- 12Í». being a made M aft, and bound with Iron H oops from one E nd to the 0-

ther, and ihiver’d it down to the D eck , breaking one o f  the Iron Hoops 
in the Body o f  the M a ll ,  fo that Splinters are forc’d out o f  the M iddle of 
the M ail a Foot and half long (and a Ball o f  Ftrc was feen to run to and fro on 
the DeckJ inlbmuch that the M a il  is wholly unferviceable, and m uil be taken 
out.

On Board the Coronation  ̂ notwithilanding the Ship’s H ead was to W in d
w ard, a great Ball o í Fire came into the Gun-room Ports, and threw a Boy 
out o f  one of the Ports, and he was drow^ned ; and feveral W ork-m en  being 
on Board, as Carpenters, Joyners, and Seamen were flruck down and made 
rcnfelefs for fome t im e ; and the Ball o f  Fire ran up and Struck on the Star- 
board-fide o f  the W ardrobe, and left a Place fcorched round upon the Side, 

' and between the two Ring-bolts, as i f  it had Ixen a Shot, and beat the
L W ainfcotover to the Side, all fcorch’ d as i f  with Fire ; and run up againil the
!' ■ Doors and H in ges, aw ay, and run into feveral Balls o f  Fire on the Deck

amongil
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ximongft the Men ; and Ibine Part of it broke in at the Windows oF the Round- 
houfc, and fliivcrM off a great deal o f the W ainfcot, and broke the GlalTcs o f  
the Perfpe^ive-Glafs^ and make a Hole through a* Letter that lay in the W in 
dow eight double, the Circumference o f  a Musket-Bullet, and no more; it 
allb fliivcred the T im ber that holds the Enftgn-Staff on the Poop,

6. March 2o> 16 9 * . About eight at N ight there arofe a very violent G uil /frOundl- 
o f  W in d  at South-wcft, which laited an Hour and an half, during which time
it rain’d very fail. A  C^jaruT o f  an Hour, or thereabout, after Nine, fell 
a mighty Storm o f  H ail intermixt with Rain, which lay very white, and 
fome Depth on the Ground, and to me appeared to have Snow mixed with it. 
j:)uring that Storm happen’d two Flaflm  o f  Ughlmng^ very violent and 
ilrangc i ic was extraordinary blue, and o f  a fulphurous Smell j it feemed to 
ih n d  ñill in tlie Houfe fome confidcrable time, and was fo great, that a Gen
tleman, who iat below Stairs, thought that tlie Floufe had l>ecn on Fire a- 
bove, and that the Flames rolled down Stairs. T h e  Clap of Thtoider, which 
immediately followed, feemed to all like the fudden Dilcharge o f  five or fix 
Field-pieces; not with that rolling deep Noife Tmindir ufually carries along 
with It. T h e  fecond Clap followed within a few Minutes o f  the firft,
but not with that Violence as the former: W h ich  Flafli fired the Steeple, Í 
cannot f iy ,  but a Piccc o f  W ood to which the Lead o f  the Windows was nail' 
ed, was let on fire, and kindled very fart, and might have done a great deal 
o f  Milciiicf, had not the Earlinefs o f the N ight and timely H elp prevented it.
T h is  Storm feemed to run in a dircifl Courfe i for feveral o f  our Side Towns 
pcrceived little of it ■, and I belicvo it broke chiefly over us. A t  KclUrwg 
one o f  their Bolls, asióme fay, received fome D.image, and the Wires o f  the 
Chimes were twilled one widi another. 'I'hc W ind was very bluilering a lh h e  
Tsight atter.

7. Aug, 15 , 1693. A bout tl'iree a Clock in the M orning it began to thunder 
and ligiutn, and rain *, about tour a C lock came a Clap o f  Thunder and IJght^
iiing all at the fame M om ent of T im e, that was fo fmarc and violent, that I Bircay;  ̂
thought the Ship had been fplit in pieccs;an Alarm went prefcntiy through the-„/;o^‘'’pV* 
Ship, o f  Fire^ Fire^ the dreadfullcit W ord  that can happen on Board, and9**- 
put us all into Confufion. But ic happen’d to rain briskly about that time, and 
lb with the help o f  our Buckets, the Fire, which was occafioned by the Balls 
o f  Lighím íg that came between D^;cks, was foon put out. In the Gangway was 
one M an knock’d down, and lay fometime before lie recovered himfclf*, a fe
cond near him was blown almoil the Length o f  the Qi>arter-dcck; a third 
■was burnt all down his Back with the Ligblning^ in his Hammock. Our Main 
7 op.Ga\lant-Maft was fplit in pieces, our Top-nuiji not touched ; our Main-moji 
fplit from the T o p  down to the very Deck.

S. 7iviy24, 1696. W c  had an extraordinary pleafint Forenoon, with con- 
tinual Sun-ihine, till about half an Hour after three in the Afternoon, when 
wc had l(jme Rain, after which happened two Claps o f TLninder̂  though not n.zzi.p.ju 
very great, and then a great Shower of Hai!  ̂ in which time happen’d a third 
Cliip  ̂ which made ail our iofs. W c  were fixteen in Number, none o f  us 
happening to be out or abfenc at the Tim e. I 'h e  moil Part o f  them werciland-

ing
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which I lii'v, and, as 1 thouglu, iillM the whole Houle ; but o f  the Chip 
,  I minded nothin^, but only I think that I he;;rd, as it wertr, Ibme fliarp Clink 

or S o u n d ; but our Neighbours in the T o w n , fjch  as the IVliniftcr and his 
W ife ,  loid, they never heard a louder: But however, I think all our Lofs was 
bv the f/>i, which was over in an Inftant, and after which we had Darkneis 
in the School by Reaibn of the Smoak  ̂ with a m oil violent fulphurous Smdl, 
and the burning of ibme Leaves o f  Books. T h ere  are five Breaches in the 
W alls , one in the Roof, exad ly  in ihape like a Cannon-ball, another under 
the Chimney, a third came through the back W a ll,  and quire thro’ the other 
W all oppofite i t ; and the Chimney was fplic in p ix c s ,  and fome that came to 
the School-D'jor, and made a Breach there, rending the Stones in pieccs, and 
carrying them out. 'i'here were four kill’ d, and many o f  the reft hurt, having 
their I/;gs or Arm s ruined; but are all, I thank G o d , recovered. And as 
lor my k lf ,  I never was in greater Danger ; for there was one kill’ d before me, 
anotlierac my L,eft-hand, and not half a Foot from me there was a Breach 
made in the middle W'all of my C lu m b e r ; and yet I thank G o d , I received
110 H urt, only I was bled in the M outh, bur how, I cannot tell. A s  to the 
■Children’s Bodies that were kill’d , I found none o f  their Bones broken i my 
Brother had a Cut in his Head*, and all of them , where they received the
Strokes, had their Clothes cut, as if it had been cat out with Rats. Tiicy

 ̂ all received their Strokes on their vital Part?, and about their Shoulders, which
{[ were in Colour o f a browniili-black. A ll  the Children that were killed,
y were in dificrent Places, and, as it were, pick’d out.

.i.-Smyrna, 9. Nov, 26, 1696. A  fad and aftoniihing Accident happened to the 
Mawgrid̂ e, Galley by Dghimng and Sunder, For as wc lay at A nchor at Smyrna, 
n- »35* p- about one of the C lock in the M orning, Ihe was itavcd in feveral Place» ■, the 

Bulk-bead o í  h e r w a s  itaved all to pieces into the C.iptain’s Cab- 
bin, and hurt his Shoulder; her M izzen-M aft was ftaved all to pieccs, and the 
Spindk in the Head of the M a il was melted at both Ends with the Ughlning \ 
the toT-lí7"í/was lafhed in the T o p ,  yet notwithflanding the I ’ari
was thrown out, and ftuck in our Aiming right an End. T h e  Qjarter- 
Mafter fone Fagé)\v^% on the D eck  by^he M izzen-M ajt, and one 
Jobti Ailen  ̂ who were both ftruck down fiat thereon with the Lightning. 
Pagehdiá one Side o f  him ftupified for three Days, hut, under G o d , 1 reco
vered him in fix Days*, Allen was very well the next D ay , when his fright w.is 
over. T h e  Ughtning did ftrike the Plank for fix Foot of}' the Outfide of 
the Galley all to pieces, and the Tim ber was like a Brufli ; and three PL;nks 
o f  the Cieling were ftarted, whereof two Foot and leven Inches was flaved 
out from the reft, within ten Inches o f  m y Head. M y  V elvet C ap  was hang
ing on a Nail in the fame Piece o f  Cieling, the Infide whereof, next unto the 
Ughtning^ had not one Stitch amifs, but the Outfide had all the Seams burit 
to pieces. A  great weighty Nail was ftarted out o f  the faid Cieling, and fell 
over my H ead, and Jay upon my Pillow , and I thought my H ead with the

Ughtmng
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L'gUning liad bien in a Flarti or Fire, \Vhilft I cojld  but jud fliut my Eyes 
and open them again, the Lightning into the H old, and u n c u t  like
a Train o f  IVild-Jire  ̂ and buril out through the Galley’s Side, and rent ten or e- 
Jcven Foot o f  thcoutiidc Flank off, within a Foot o f  the W ater’s Edge. Some 
o f  the Lightnhig fliot up between the Timbers and the Cicling into the Gun- 
Room , and ftavcd a Beam, and let three or four Bandies o f armed Match all

n.236. p. 5.

Damage.
io .  July 2 7 , 16 9 1 . In Everdon Field, near Daveíiír: in Norihampto*iJJy¡rê  /«Koith. 

divers were at W o rk  reaping Corn. T h e  Morning was tair and clear; but be- 
iorc Noon there came a violent Storm o f  Thnnder and Lightning and Rain \ which waiiu, 
caulcd the Reapers being about twenty in all, to retreat for Shelter to a S^uickfet 
lledge^ with a Diicli by the Side o f  it. O f  thefe i*erfons four were kill’d , viz.
Simon Marriott R oba! Marriott Rickard IP'cllSy ar.d noinas Burroughs \ and 
eight others dangerouily hurt: o f  the rell fevcrai were ilruck down, but not 
n)uch hurt.

Upon the firil Tidings o f  this Accident, M r, Edwards (the Minifter of 
Badin') to the PJace i v^h r̂c R ck rt Marrioi lay on Iiis Back out o f  the
iJitch, havitig ftrugglcd fas was laid by the By-ftanders) after the Stroke,
M r. Edwards fays, he iaw no M arks or Sign o f  H urt on the B o d y : B jt  the 
Woman who laid him our, and the rcfl, iay, there was a Hole about the Big- 
nefs o f  a Goofe-íliot in the Pit of his Stomach, and many more about his Legs.
7 'here was in the H ed ge  a Pollard-Afli, under which fat Simon Marriot and 
Richard Wells \ bur nem as Burroughs fu  at the Diñancc o f  two or three Yards 
Iron* thence. In this Tree were cue or rafcd four (or more) Grooves or Fur
rows, from the T o p  to near the Bottom, deeper than the Bark, and about an 
Inch broad, csich o f  them, on that Side o f  the Tree on which tlie M en 
ia ti  but j'iO Damage appeared on the Tree elfcwhere, there being a Knot 
on the oppofue Side, which is fuppoled to have diverted the Scream of the 
fiery Matter. I ’he green were fcorched, and the Place Imelt rank o f
Sulphur.

Simon Marriot had the Crown o f  his H at cut into the Shape o f  a bearded 
Arrow , and at the Band-place cutfmoothj almoft round about from the Brim,
I lis Clothes on one Shoulder cut jagged ly  to the Skin, where was a Scar about 
four Inches in length, o f  a long oval Figure, the tranfverie Diameter whereof’ 
was deepeft, o f a darkiíh red Colour, as hard as Horn all over. H e  had Snuff 
on his H and, as if juft ready to take it.

Richard Wells had a litde D o g  on his L ap , or between his L egs, dead.
H is Hand upon the D o g ’s Head, his Eyes open, and with Bread and Cheefe 
(or one o f  them) in his H an d , as i f  going to give the D o g  a Bit. His Shoul-^ 
dcr fas his Relations fay) was ílruck dow n, and in a manner fevered from his 
Body.

TÍomas Burroughs üít as looking up to the Heavens, his Head turning to
ward one Side, us viewing the C louds; his Eyes open. H e  had in his Pocket

V ol. II. A  a a Copper
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a Copper T o bacco-B ox, which had one little round H ole ftruck quite thro* 
it i and a little o f the M etal on one Side feemed to have run. By thefe Fo. 
llares it is evident they died in a M oment.

M r Edwards adds, that he took Sim n M arm t s H a t, and Tome o f his 
Clothes, and held them againft the J-ight, and they appeared full of H ol« , 
as a Skimmer or Cullendar. But (at which he wondred molt j the W om an who 
laid them out, told him, their Buttocks which fat upon the Ground were pitifully 
m angled, and their Privy-Members rent and torn to pieces; and more efpecial- 
ly th o k o ^ fbomas Burroughs, as if fmall Bars o f  red hot Iron had been thruilup 
into them in many Places.

T h e  H air o f  their Heads was burnt very much. Some had no Harm that 
were hard by : But others were wounded at a Diilance, and their Wounds 
were cured with more Difficulty than ordinary Burns.

It was (before the Storm) a pretty ftill D ay. But before each 7h:tnder dap,. 
k was heard a great whirling Noife in the Trees, like W in d . T h e  L/ghtn'mg was
I  obferved by Ferfons at a D ilbn ce, all falling perpendicularly upon them. ThofcI who recovered had their Clothes full o f Holes, as i f  they had been fliot through,
g' Not a Drop o f Blood appear’d upon any o f them. Their H urts were like

d ry , fcorched, fcarred, or healed Wounds.
Simon Marrht and Robert Marriot vitre ftruck b a c k ; the other two,.fup-

S jiorted, as is fuppoild, by the H edge at their B.ick, continued in ihe Fofture 
wherein they were kill’d , three or tour Hours after, whtn . Richard Butkr 

k o f Prtfton faw them.
j  Several o f thofe who were hurt, were taken up for dead, but foon came to
5 themfelves without any Application: But fome o f them were fain to be carried

home.
IVilliam Gregory's W ife  had four little Holes in her Knee, like Shot-holes; 

f  which turned to Sorss, and had Cores come out o f them.
Mary Bird (a W oman with Child) had, all over her Body near an hundred 

fFomids, fome as large as a M an’s H and, on each Arm  one, and one on each 
?  Side o f  her B -̂lly. O at o f mod o f her W ounds cams Cores, fome bigger,

fome lefs; the biggert were bigger than a W alnut, dry and black like 1 ,ra
ther. She had two Sores on tlic Soles of her Feet, but her Shoes and Stock
ings not touched. She fate next to thofe that were kill’d. She was taken 
out of the Ditch for dead, and was fuppos’ d to be k ill’d. She was íénfible of 
the Stroke, and fenfible that her Husband look’d pale, and then iwooned 
away. She and her Husband were both blooded, fhe within an H our after, 
and her Husband eight Hours after ; and they bled freely. T h eir Legs 
were mightily fwell’d before they were carried out o f the Field. T h e  Wo
man was very fore, and full o f Pain, fo that ihe could hardly bear any 
Clothes to touch her. She w.as three W eeks ill before Ilie could rife, and 

j> continued ill about a Quarter o f a Y ear. N o  Medicines ufed for Burns did
i  any good, but ocCafioned great Torm ent to her. T h e  firft that they per

ceived to do good to her was O il o f St. John'i-W ort, and after the Coresr
I  were come out, the Bkck-Satve. She went out her full T im e : T h e  Child
11' - lu d  no M arks or Blemi/h at all upon this Occafion, and is yet livin<r. Aboutthat



that T im e » f the Year ihe hath been blooded ever fince. She finds a great 
T in g lin g , and hath little Pimples like Stinging of Nettles, and cannot be well 
until ihe hath been blopdcd.

Th e W ounds o f all thole that were hurt, were like thofe of this W oman, 
but ilighter j and fome o f them had no Cores come out o f th m.

This is the bell Account I can give you out of the broken Remarks which I 
had ill W riting from M r. Edvianis and M r. Butler, the two Gentlemen above 

.mentioned.
11 . Dec. 22, 1698. Jeremiah Skelton zxlVarle^, in the Vicarage o f Halli-i'ymk- 

fax in Yarkflnre, obferving a Storm coming ujxjn him, ftepp’d afide for She! "̂ÍÍ.'®r!í. 
ter within a Barn-Door, and while there, was ftruck with a dreadful Fkjh of Thoraby, 
F ire: A  young W om an that lived with her Father, in the Houfe that belong-
ed to this Farm , being fadly affrighted with the f hundir and Lightning ffor 
Part o f the fulphurous Matter came down the Chimney, and filled the Houfe 
with a ftrong Scent, like that o f  Gun-powder after firing) Ihe leaves the 
H oule, and not feeing the young Man about the Barn, goes with Speed, and 
tells the Fam ily he was related to, that flie fear’d he was (lain. T h ey 
came to the Barn, and found it even f o : A  fad Speftacle' the young 
M an cart down, and many Stones about him 5 he was laid upon his Face, 
wholly naked, (iive a fmall Part o f his Shirt about his N eck, and a very 
little o f a Stocking upon one Foot, and lb much of a Coat-Sleeve as co
vered the W rift o f one A rm  ; his Clogs driven from his Feet, one not tobe 
found, and the other cloven ; his H at not to be found after Search, and 
the relt o f his Garments torn into fmall Shreds, and cart at confidcrablc Di- 
ftances one Bit from another ; the Hair o f his Head and Beard finged, as 
though it had been with a Candle, and a little H ole below his left E ye, 
which they fuppoled might be made with the Fall upon a Stone j for 
there was a great Breach made u{)on the Barn, the Door-tops, both o f 
Sione, broken, and the W all above them fallen, with the Slate and W ater- 
'I'ables.

12. April 2"], 1700. W e  had (at Leeds in Toripire) a pretty fevere Storm
o f Thunder and Lightning one Clap particularly was very loud, and feem’d *
to me to be very low and near us. It fell upon a Cottage, and broke down 
Part o f the Chamber Chimney, and thence made its W ay through a Chink S77- 
or N ick  in the Floor to the lower R oom , whereby the Flame thus con-
trafted was cither more intenfely hot, or at ieart diredled more immediately
to a Shelf, where it melted feveral Holes in two Pewter Difhes i it melt
ed allb, and run into little Lum ps, feveral Places in a Pewter Candleftick, 
and o f  a Brafs M ortar, yet burnt not fome Bits o f Fringe, and other com- 
bullible Matters within it j it burnt alfo fome Holes in a T in  VelTel, and
Imutted a white Stone Plate it ftood upon, as if it had been with Lamp-
Black, and filled the Room  with fuch a Bituminous S m ll (like fired Gun
powder) as almoft ftifled the poor W om an, who was all alone in the Houfe:
But upon opening the Door, ihe received no farther Damage. I bought the 
Caiidlefticks, to prcferve as a Memorial of fo uncommon an Accident.

A  a 2 I l>avc
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I have enquired o f one in that Neighbourhood, concerning a more nual Ac- 
cident, o f which the Par^}-R(gifter has this Note. Sept. 2 , 1672. was buried 
T im a s, the Son of parnés Lambert, Junior, deceafed, o f  Holbeck, nain the Day 
before, being the Lord’s-Day, by a Thuniirholt. H is Skin, a s ! am informed, 
was perfeaiy burnt black, and was ihrunii up hard like Parchment, or Lea- 
ther burnt with Fire. There were other Children in Com pany, whow>;rc alib 
cart down by the Siorm , amongfi: whom the Party 1 Ipoke to had a Brother and 
Sifter; he had a Fair o f new Stockings burnt oft'his L eg s, and himfcif was !b 
Icorched, t h a t  he never recovered his natural Complexion : She having a Wajft. 
coat clalp’d before (as the Fafliion then was) was To burnt betwixt her Breafts, 
that the Scars thereof remain to this Day : Another had the ftifthed Neck of 
his Doublet ftruck oft'.

But all recovered except L im k n 'i  Boy, who was found with his F.-!ce up
wards, whereas all the reft had theirs to the Karth; W hich reminds me

U: o f  our Coal-Miners Praitice, who, wlien any fwoon away by their iulphu-
r  rous Damps, dig a Hole in the Earth, and lay them on their Bel!i>;s, with
El their Mouths in it, which, if it prove not an abfolute Suffocation, recovtrs
S them.

8 '
TXiDirefli- L X . I .  M r. Hawmi, who has been M ailer o f fcveral Ships, and is a M.in 

o f good Credit, tells me. T h at in a Voyage to Bnrbadces, in Com p my ofan- 
tbangtjviith ther Ship, commanded by one Grofton o f New-Etigkitd, they were, in the 
w  tight- Latitude, as I remember, o f fuddenly alarmed with a terrible C/í:/> of

|, h  ■-Thunder, which broke this Fore-maft, tore his Sails, and did ibme
n îi7-p. j)_,mage to his R ig g in g : But by that T im e the Noife, together with the D.in- 

»I ger o f this frightful Accident was paft, M r. Hcvji'srd, to whom this Thunder had
been more favourable, was however no lefs furprifed, to fee his Comp.inion’s 
Ship fteer diredlly homeward again. W hen they were almoft out o f Call, he 
tack’d and ftood after them, and found. T hat M r. Grcfton did indeed ftetr 

® by the right Point o f his Compafs, but that the Card was turn’d round, the
L' North and South Points having changed Pofitions; and though with his
r ' Finger he brought the Flower de Lys to point direc'llv N orth , it would im-
tj mediately, as foon as at Liberty, return to this new unufual Pofture, and up

on Examination, he found every Compafs in the Ship o f  the ü m s Humour: 
W hich ftrange and fudden Accident he could impute to nothing elfe but to the 
Operation of the lightning and îhiaider newly mentioned. H e  adds, that he 
lent Grofton one o f  his Compaffes to finifti the V oyage, and withal, that thofe 
Thunder-Jirueken ones did never, to his K now ledge, recover their ri"h t Pofttions 
again. °

1681. T h e  Ship called Ú\t M em arle, whereof M r. Edward 
j»o. was then M after, being a hundred Leagues from Cape Cod, in L at. 488,

about 3 h. p. m. met with a Thunder-ftom ■, the Lightning burnt the Main- 
Tbp-£ail, fpiit the M ain-Cap in pieces, rent the M aft all a lo n g : there was 
in Ijjecial one dreadful Clap o f  Thunder, in Report bigger th;m that o f a 
great G un, at which all the Ship’s Company were am a^ d •, then did there
fall fomething from the Clouds upon the Stern o f  the Boat, which broke into

many
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many finali Parts, fplic one of the Pumps, and the other Pump much hurt 
a To; it was a bituminous M atter, fmelting much like fired Gun-powder: Ii 
contmued burning in the Stern of the Boat j they did with Sticks diffipate 
it, and poured much W a t.r  on it, and yet they were not able by all that 
they could do, to cxtinguiih it until fuch Tim e as all the M atter was coiu 
fumed.

W hen N ight came, obfcrvingthc Stars, they perceived that thér Compaffes 
were chav^cd; as for the Conpajjes in the BiUakk, the Nortb-Point was turned 
ckar Souib. There were two other Compaffes unhung in the Locker in the Cabr 
bin, one of which the North Point flood South, like that in the Bjftakle ■, as for 
the other, the North Point flood j fb that they, iliilcd a thotifand Leagues 
by a Needle, whofe Polarity was quite chang’d. A s for the Compafs wherein the 
UghtningKxA made the Needle to p o i n t f ; n c e  it was brought to 
Nt'iv-EnglanJ, the Glafs being broken, it has, by means of tlie A ir ’s.comjng to 
it, wholly loll its Virtue. . ,

M r. Ed'^ard Randclpb (who has been four times employed, to, 
in his M ajelly’B Service) being enjoined by M r. Flawjleed to make Enquiry inta 
this M atter, at his Return to B oJIqk in Dec. 16S3. f p k e  with M r. Zxiii.him- 
felf. H e alirm ed the fame T hin g,, and didated to him an Account fuitable to 
what you have. But that which you have was in the Hands o f M r, Ivlathtr, a 
M iniller, to whom M r. Lad had alio prefented one of the Compaffes, as he had 
done the other to an Englijh Merchant in Amfierdam, who gave it to the State- 
houfe.

• L X L  I .  A hoüt Chrijlmas 1693. at HarUch in Mci-wm'dJlMe, fixteen Ricks 5 *’ 
o f H ay, and two Barns, whereof one was full o f .Com , the other o f H ay, i ‘b> 
were fet on Fire by a kindled Exhalation, which was often feen to come from 
the Sea, and lafted at leaft a Fortnight or three W eeks -, ani.1 it.’annoyed the »08. p. «• 
Country, as well by poyfonirig their Grals, as firing the H ay, for the Space o f 
a M ile, or thereabouts. Such as have feen the F’irc, fay it was a blue weak 
Flame, eafily cxtinguifhcd, and that it did not the leaft Harm to any o f  the 
M en, who interpofed their Endeavours to lave the Ih y , tho’ they ventured 
(perceiving it difRrent from common Fire) not only dole to it, but fometimes 
into it. A ll the Damage fuftained happen’d conllantly in the Night. Dec.
24. Richard Griffith o f Leckwedh-du, Humphrey Owen o f Garreg-wenn, and 
Richard Davydh o f  Erw-wenn, each o f  them loll a R ick  of Hay. 27. T h at ■
N ight was burnt one R ick  o f Hay o í  John Philips o f Tnyjlatmhangely Tralthau, 
two R icks o f Hay o f  Griffilb John Owen o f Cefn-Trevorbach, and Katharine 
Williams, W idow  o f Cefn frefor fm w r, loft two Ricks. 29. T h at N igh t 
Francis Evans o f  Glafs-vryn had one R ick  burnt. Richard Davydh o f  Erw- 
wenn, had a Barn full o f Hay o f  three Bays o f Buildings, burnt down to the 
Ground.

There are three fmall Tenements in the fame Neighbourhood (call’d Tyd~ 
hin Sion Wyn) whereof the Grafs is fo iítfeíled, that it abfolutely kills all man
ner o f Cattle that feed u p n  it. T h e  Grals baj been infiiJious thcfc three Years, 
but not thoroughly flital till this laft.

2. A n
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K.Afr.íaw. 2. A n  intelligent fober Perfon that lives, near Ih rkcb , affurcs me, tiiat the 
hU,i.n. ,694] continues there; that it is oblerved to com e from a

Place call’d Mona-hjchan in Cam iarvoipre, about eight or nine Miles off, 
fover fa rt  o f the Sea.] T h at Cattle of all forts, as Sheep, Goats, Hogs, 
Cows, and Horfes, (till die apace; and that for certam any great Noife, as 
Windiiio- of 1 lorns. Drums, ^ c .  does repel it from any Houle or Barn, or 
Stacks of ; upon Account o f which Remedy tiicy have had few or no 
LaKis iwct Cbriftmas: That it happened, during this Summer, at leaft one 
N i^ht in a W eek, and that commonly either or Sunday, but that
now o f late it appears fomething oftner. T h e  Place from whence it proceeds 
is both fandy and marfliy.

F<.oCW«- L X II . I have often been puzzled to give an Account o f thole Pb.e;wmm, 
jvhici, are commonly called Fairy-Circks. I have feen many ot them, and 
thofe of two forts; one fort Bare, o f feven cr eight Yards Di.imeter, making 
a round Path fomething more than a Foot broad, with green Grals m the Mid
dle ; the others like them, but o f fcveral Bignefll-s, and encompaHed with 
a Circumference of Grafs, about the fame Breadth, mudx frejher m á ¡^retm 
than that in the Middle. But my worthy Friend M r.lVaiker, gave me full 
Satisfaétion from his own Experience. It was his Chance one D ay to walk 
out among Ibme M owing Grals (in which he had been but a little while be
fore) after a great Storm of Sunder and Lighlning, which f'eemed by the 
Noife ami Flalhes to have been very near h im : H e prefently oblerved a mud 
Circle, o f about four or five Yards Diameter, the Rim whereof was about 
a Foot broad, newly burnt bare, as the Colour and Brittlenefs ot the Grafs R oor 
did plainly teftify. H e knew not what to afcribe it unto but the Dghtmrt ,̂ 
which, befides the odd Caprkio's, remarkable in that Fire in particular, might, 
without any W onder, like all other Fires, move round, and burn more in the 
Extremities than the M iddle. A fter the Grafs was m owed, the next Year it 
came up more frejh and green in the Places burnt, than in the M iddle, and 
at Mowing-time was much taller and ranker.

Ti/Canfc/ L X III . I. There are two forts o f Inftances (that often occur in Hiftory) 
favour my Opinion, T hat Thunder and Lightning owe their 

Matter from the foie Breath o f  the Pyrites.
^ "'h'ch tell us, that in Italy it rained Iron i:i

JJ7 P-5I7. fuch a Y ear, and in Germany a great Body o f Iron-ffone fell at fuch a time; thu 
■like Avicen affirms. Julius Scaliger fays, that he had by him a Piece of Iron 
which was rained in Savcy, where it fell in divers Places. Cardan reports 1200 
Stones to have fallen from Heaven, and one o f them weighed an hundred snl 
twenty Pound, feme of them thirty, fome forty Pound, very hard, and of the 
Colour o f Iron. N ow that which is very remarkable {Í3.y% Gilbert, where thofc 
•Inftances are reckon’d up) and a very probable Argum ent tor the Truth of 
fiich like Inftances, is, that it is no where recorded, that it ever rained Gola 
or Silver O re, or T in , or L e a d b u t  Copper hath beenalfofaid to have íall*¡® 
from the Cloud*;. But
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But where-cver the Pyrites is mentioned by the Antients, it is always to be 
underflood o f  the Copper Pyrites; they fcarCe having had any Knowledge o f  the 
Iron Pyrites. A n d  therefore the raining o f Copper makes it yet more probable, 
becauii: of its great Affinity with Iron.

N ow  this Ferrmn or yEs Nubi^emm, if there was ever any fuch, was concreted 
o f the Breath o f  the Pyrites, which we have elfewhere (hewn to be the Pyrites, 
ex tota Subjlamta.

T h e other Inftance (which is owing to our Uegifters) is o f Ughtning being n if .p .i  
Mdgnetick. This I am fure of, I have a petrified Piece o f A (h , which is 
M r.g n etick that is, Pyrites in Succo ■, which makes it probable it m ayb e 
Magnetick alfo in Vapour.

2. num ier  and Ughtning are fo very like the EfFcéb of fired Gun-po .̂vder, 
that we may reafonably judge them to proceed from like Caufes. N ow  the 
princip.i! Ingredients in Gun-powder are Nitre and Sulphur (the Admiftion 
C har-coal l)cing chiefly to keep the Parts feparate, for the better kindling of Dr wlli;,. 
it) So that if  we fuppofc in the Air a convenient IS4 ixture o f Nitrous and Sul- j  
phurous Vapours, and thofe by Accident to take Fire, fuch Expkjion may well 
follow, with fuch Noife and L ig h t, as in the firing o f  Gun-powder. And being 
once kindled, it will run from Place to Place, as the Vapour leads it, asin a  
Train o f Gun povider, with like Effl-fts.

This Explofion, if  high in the A ir, and far from us, will do no M ifchief, 
or not confiderable ; like a Parcel o f Gun-pov)der fired in the open A ir , where 
is nothing near to be hurt by i t : But if near to us Cor amongft us  ̂ it may 
kill M en or Cattle, tear Trees, fire Gun-powder, break Houles, or the like j 
as Gun-pouder would do in the like Circnmftances. This Nearnels or Farnefi 
may be eftimated by the Diftance o f Tim e between fi;eing the Flajb o f Light- 
fling, and hearing the Noife o f the Thunder. For though in their Genera
tion they be fimultaneous; yet {Ught moving fafter than Sound) they come to 
us liiccelTively. I have obferved, that commonly the Noilt; is about feven 
or eight Seconds after the (that is, about half a Quarter o f a Minute) 
but Ibmetimes much fooner, in a Seco)id or two, or lefs than fo, and almofi 
immediately u[Kin the F!a(h. A nd ar fuch time the Explofwn muft needs 
be very near us, or even amongft us. A n d , in fuch Cafes I have (more than 
once) prefaged the E p eftatioa . of M /chief, and it hath proved accord
ingly.

Now, T h at there is in L'ghlniiig a fulphurous Vapour, is manifeft from the 
¡«bhurous Smell which attends it, and a fultry H eat in the A ir , which is com
monly a Fore-runner o f Ijghtning foon after. A nd that there is alfo a nitrous 
Vapoiir with it, we may reafonably judge, becaufe we do not know of any 
Body fo liable to a fudden and violent Explofwn.

A s to the kindling o f  thefe Materials, in order to fuch Explofm, I am told «-«jj.p. 
that a Mixture o f Sulphur and Filings o f  Steel, w ith the Admiftion of a littk 
Water, will not only caufe a great Effervefcence, but will of it felf break 
Ibrth into an a£lual Fire. I fay, a Uttle Water, becaufe too much will hinder 
ilie Operation, or quench the Fire, which I take to be the Caufe of the Bath

Waters
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I*. »11.

ff^altrs, and other hot Springs, where S lid  and Sulphur caufe n great EfferVe.

fcence, but no Flame. rr ■ v t rr r r
So ihac there <-<-ants onlv fome Chalykal or Vitrtohck Vapour fo r fomewhat 

r- ‘ s:- e-'-ha'enl) to produce the whole Etféa: (there being no want o f  aqueous Mat
ter in the Clouds). A n d there is no doubt, but that amongft the various Ef. 
fltm a  from the Earth, there may be copious Supplies o f M atter tor luch Mix-

, v  " ° T h e  fame Account may be alfo giver, of (and other Bitrnmg-Momüair.í) 
p- 73»- where the Mixture c f  Stul and Sulpkw may give a F k m c ; which is oft attend

ed with prodigious [Expioftons and Earthqiiakes) from  great quantities of Ni'.re, 
as in fpringing a Mine. ,

„ ,  Tills m iv  allb fuggeft fom ew hat as to the G;r.erntion o f w ljich  is very
ti-lv  o f t  a n  A ttendant o f a n d  ’ T is  vjcrll kn ow n , in our ariili-

cia! Coiigdnhns, that a  Mixture ot Sitoiu and Niire (or even com m on Sait)
will cauli; á prefent and very fadden of And the lame in
Clouds may caufe that o f lldl-jiones. A nd tlie rather, becaufe there feems 
fomewhat like rather than Ice, in the M iu lto f them. A nd as to thole
in particular fo very large (as to weigh half a Pound, or three Q,iarttrs of a 

f’ f. Pound) fuppofiiig: them to fall from fo great a H eight, as ’ tis manifeft tlicy
did by the Violence o f their Fall •, ’ tis very jwlTible, that, though their
tirll Coricretioh, upon their ftiddén Congilaiion, might be but moderately 
great, as in o;her ft/;/, yet ih their long Defcent, if  the Medium through 
which they fall were alike inclined to Cofi l̂a.'io.’i, they might receive a great 

r.:j. f,f. Accefiion to iheir Bulk, and divers o f them incorporate into one : Like as
*''■ in th.at ftrange Shower ot Hail in December 1672. wherein there did

hang on the Trees a great deal in the Form  of Icicles, a Foot or more in 
length.

i'hefi Confiderations may alfo furniih us with fome Account o f the «a- 
iÁk.“¡<i. tural Caufes o f  thofe particular Circuraftances which attended the Acci

dent át Everdoit, where four I’erfons were kill’d , and others hurt with U^bt-

”'”S-
It feems to me, that in and over the Ditch tliere was Plenty o f  fome Can- 

ftick Vapour o f  a .l ik e  Nature with the Ingredients ot Gm-powder ■, and ix;r- 
haps even under thole who were killed or wounded. A nd if ú\\% cxplofive Quali
ty were attended with that of Glaciation, as TTíioulcr is often accompanied witli 
•Hail {Nitre being a proper Efficient o f both) there m ight be fuch Concretions, 
in tha Nature of Hail, as. might {by Í\íq\\ Explofton) be fcattcred \\kt Hail- 

fijot out o f a Gun, and caufe fach Jloles as are laid to have been in the Clothes 
and Fleih of tjiofe Peribns. And what is laid to have been obferved by 
others at a Diftance, like a Ball o f  Ftre falling down dire¿tíy upon the Place, 
m ight, be a Propagation o f the Flume kindled above, and continued, as the 
Vapour directed it to the Place (as would be in a Train o f Gun-powder) and 
m ight there hurt fome, and fpare others, according as it was here or there 
more copious. For we are not to prefume that it was in all Places equally 
mixed.

T h e  Cons, which came out o f the W ounds, feem like Efcars made by a
Cauftick
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Cauftick or other Burnings. A m i I take them to be fcorched Skin, mortified, ‘ ‘ -> - 
(beat into the Flcfii by that Hail Shot) and appearing like burnt Leaves: W hich 
muft be worked out before the Wound couki be healed ; as is ufual, when other ■ 
heterogeneous M atter is forced into the Fleih.

T hat fomc o f the Peopk-, not far off, might be thrown down, and not o - . 
therwile conliderably hurt, is not llran ge; who might be within the Bkft, 
tiiough not within the Reach o f the Fire ; as we fee in tiie Explojion of Gun- - -
powder (to whicii I take this to Ix- very like) when Witidows (and other Tilings 
at a DiftanoeJ are ihaken and ihatterM by tlie Blcjl, or great Concuflion of tlie 
A ir , though the Flame do not reach them.

L X IV . I .  25, 1666. In the Evening {viz i t  Ahdrid) wm
great//a/tf about the Moo»-, the Semidiameter whereof was about 2?° 30'.
Aldebaran was juft in the North-Eall Part o f the Cii;cle, and the two Ib rm  o f ’' ‘'•'.n.zi. 
Aries juit enclolcd by the South-Weft of the Circle, the Moon being in th e !'
Center. I note this the rather, becaufe 5 or 6 Years ago, vvz. No-v. z i ,  1 6 6 1 ..  
an Hour after Sun-fet, 1 law a great Halo about the Mcon, o f  the time Dia
meter, at ‘Tangier, the Moon being very near the lame P laci where llie was  ̂
now.

2. Ma^ 12, 1667. A n //<?/» or Circle about the 5««, was obferv’d by t h e • ’«■s 
Thilofopbical Society at Paris. T h e Diameter o f this Circle was found to be of 
44 Degrees, and the Breaiith o f the Lim b thereof, about half a Degree. T h e 
upper and lower Part were of a vivid r>:d and yello-zv, with a little purple Co
lour, but efpecially the upp -̂r ; the red was within the Circle. T h e  other 
Parts appeared but •u;hitijh, and of little Clearneix T h e  Space within the 
Halo was a little darker than that about it, efpecially towards the Parts that 
were coloured. Belides, there was feen the Proportion of another great Circle, 
which touched the Halo above, and whole Extremities were bent downward, 
as is reprelented in the Figure. This Portion o f a Circle had alfo its Colours Fi¡. is. 
like thole o f die Halo, but fainter. T h e  H eight o f the Sun at the Beginning 
of the Obfervation, was about 46 Deg. There were in the A ir little white 
Clouds, which fomewhat tarniih’d the blue Colour o f the i leavens, and lel- 
iened the Brightnels o f  the Suk, which flione as in an Eclipfe. Th e Weather 
was cold, confidering the Seafon o f  the Y e a r ; and it was affirmed for cer
tain, that it had frozen the N ight before. This Halo appear'd in the fame 
Beauty and Splendor o f Colours unchanged from 9 in the Morning (when it 
began to be obferv’d) until about half an Hour paft 10 ; after which time 
it became fainter and fainter till two o f the Clock in the Afternoon (when it 
ended,) after it had refumed a little more Force fome time before it difap- 
pear’d.

3 - Jan, I .  St. N . 1676. H . 3. 46'. Durante Eclipft, ingens Halo Lunam^^^''}- 
cinxerit.

4  Aug. 2 1, 1676. A t  12 h. 40'. A t  N ight a //<?/» encompaíTed the 
in whofe Circumference was Saturn, the Pleiades, Caoilla, and the following o f b, Mr. Hai- 
the Foot o f PerfcHS. '

Vol. M. B !j L X V . i .  April

Un6D ______________________
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PKheiu >i. , L X V  I. /Ipril 9 , 1666. About half an Hour pad 9 , tliere appeared throe 
Grclts in the Sky. One of them S C  H N ,  was very great a little interrupted, 
and IVbile every where, without the Mixture o f any other Colour. It paf- 

*’ ’ ■ fed through the M idft o f the Sun's D isk, and was parallel to the Hon- 
zon. Its Diameter was above ic o  Degrees, and its Center not far from tlie

Zenith A . • • r III I •
F¡t- »7- T h e ficond D E B O ,  was much Icfs and defeftive in fome Places, having thj 

Cokurs o f a Rainbow, efpecially in that Part which was within the great Circle. 
It had the true SunR  for its Center.

T h e third H  D  N , was lefs than thefi-Ji, but greater than t h e / icofid ■, it 
was not entire, but only an ^rch or Portion o f  a Circle, whofe Center was far 
diftant from that o f  the Sun, and whofe Circumference did, by its Middle, 
join to that o f the/e^fi Circle, with which it was confounded at D ,  and in- 
‘terfeited thegreateji Circles, by its two Exrreams. In this Circle were dilcern- 

; ed allb the Colours o f a Rainbow, but they were not fo ftrong as thofe of thefe-
cond.

A t the Place, where the Circumference of this third Circle did clofe with 
j that of the fecond, there was a great Brightnefs o f Rninbow Colours m ix’d to

gether : And at the two Extremities, wlicre this fecond Circle intcrfccted the 
Jirft, appeared two Parhelia's or Mock-funs, 11, N ; which (hone very bright, 
but not fo bright, or fo well defined, as the true Sun. T h e  M idft of thele 
two falfe Suns was while and very luminous ; and their Extremities towards 
D  1, were tinged with the Colours o f a Ruinbow. T h e  falfe Sun 11, tiiat w;\s 
towards the South, was bigger, and far more luminous than that towards the 
Eafl.

There was alfo upon the firft great Circle, a third Mock-S'-tn, C , fituated to 
the North, which was lefs, all white, and far lefs fliining than the two others. 
There was a Space very dark betwixt R  and D .

This Appearance is look’ d upon as one o f the notableft that can be (éen, by 
Reafon of the Eccentricity o f the Circle H D  N', and becaufe that the Parhcha 
were not in the Interfec'lion o f the Circle D E B O ,  with the great Circle
S C 11 N ,  as they appear’d at Rome, March 29, 1629. but in that o f the Se
micircle H  D  N .

4*Dr°EdT * Learned Jefuit, call’d Father Mcihael, who lives at Prejhurgh, com- 
¡  Brown, n, municated tom e an Account of two Parhdia’ s, which were fcen Jan. 3 c , 16&9.
' 47- P'9SJ' St. N . about one o f the Clock in the Afternoon, over the City of Cajjovia in
: Hungary.

There was one on each Side of the true Sun, and they were fo refplendcnt, 
1 that the naked Eye could not bear the Brightnels thereof. One o f  theni

(the lefler of the two) began to decay before the other, and then tlie other 
grew bigger, and continued well nigh two Hours, projeding very long Rays 
from it felf, They were both, on that Part which was towards the Sun, tinged 
with a pale Tellow, the other Parts being fomewhat fufcous. I 'h cre  were at 
ilie Jdime time fecn feveral Rainbows, together wiih the Segment o f a great

white
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white Circle, o f  a long D jration, pairing through the two Parhelia's and the 
Sun: And all this at a time, when the A ir was almoft free from Clouds tho* 
liere and tliere svere fcatter’d fome very thin ones. ’

3. An. 1670. OSl. n .  St. N . H. 7. 40' Tres Parhelii apparuerunt. -i/ D a n t -

4. Feb. 5 , 1674. St. N . N o t far from Marienhurgh in Bsruffta, I faw the hcv,Íií«” ' 
Sun {in a S k y  every where ferene enough) being yet Tome Degrees above the ««"p-«iS: 
Horizon, and Ihining very bright, yet launching out very long m á red á jh C l^ ti¡. 
Rays, 40 or 50 Degrees toward the Zenith. Under the Sun, towards the //0-
rizón, there hung a fomewhat dilute fmall Cloud, beneath which there ap- 
pear’d a MochSun, o f  the fame Bignefsfto Senfc) with the true Sun, and un-^'i **- 
d e r the fame Vertical, o f a fomewhat R ed  Colour. Soon after, the true Sun f.f. 1,. 
rr.ore and more defcending to t h e t o v / a r d s  the fiid Cloud, the fpurious 
t o  beneath it grew clearer and clearer; fo that the ReildiJlj Colour in that ap
parent Solar Disk vanilliM and put on the genuine Sol.ir L ight, and that the 
more, the lefs tiie genuine Disk o f the Sun was didant from the falfe Sun •, till ac 
length, the iipjx-r true Sun p.ilfed into the lower counteri'eit one, and fo remain
ed alone.

Upon this Appearance there foon followed here an exceedingly intenfe and 30- 
bitter Froft, whereby tl'.e whole Sinus Ptizenjts was frozen up, from this Town o f 
Dnmzick, as far as Hela in the Baltick Sea, whicii laited unto the 25th o f March •, 
and the Bay wMfrozen fo hard, tint with great Safety People ran out into ic with 
Sleds and Í lorfes, for feveral o f oiir Miles.

5. Jug. 28, 1698. About 8 a Clock in the M orning, fome Perfonsati»//-í ’ SoUbiici 
lury in Suffolk, f»w the Appearance o f  three Suns', ’ tis faid, then the A p p a -^^0^“ '''' 
rition w.as moll full, or a little after. About half an Hour after 8, I my felf 'o:-
fiw  i t ; there was in the F.aft, a dark, dusky, watry Cloud, and below it to
wards the M iddle, was the true Sun, fliining with fierce and piercing Beams, 
that Perfons could not look upon i c ; on each Side were the Rebellions 
with the true Sun in the M iddle. Elfewhcre much of the Firmament was 
o f an azure, light-blue Colour. T h e  Circles which I íáw, were not o f 
Rainlmij Colours, but lOhile. There was alfo, higher in the Firmament, 
more over our H eads, and toward the South, at the fame time, at a con- 
fiderable Dillance from the other, the Form o f a H a lf Moon } but I 
think it was more than twice the Bignels o f a H a lf Moon, with the Horns 
turned upward, and within o f  a fiery Red Colour, and more like a Rain- 
bo'ji C o lou r; thefe all faded gradually they continued, in all, I fuppofe, two 
Hours.

6. Fe¿. 26, 169 J. About half an H our after 3 in the Afternoon, chancing
to lookout o f  a W indow that faced South-Eaft, I faw not far from thest. Cny. n! 
South to the W eft-ward, an Appe.irance o f  fomewhat not much unlike the p- 
Sim when feen through Clouds, viz. with its Periphery not exaftly defi
ned : From which it likewife differed, in that one half o f  ic was coloured 
deep Red and Yellow, the other IVhite. I went immediately into the Gar
den and iaw an Apjx:arance exaálly like the former, but on the oppofite Side 
of the Sun. T h e  Diftance o f  this was 23’  from the Sun to the W eflward i 
but btfore I could take the D iibn ce of the Eaftern one, ic vanilhed,

B b but
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but foon after re-appe;ir’d , and then I perceived m inifeaiv, that they were 
both fuuate in the Extremities of a Semtcinle (whole CenK r was he Sun paf. 
fing betwixt it and the Zenith. This Appearance continued about halt

7th, i6go. Between 4 and 5 a C lo ck , there appeared on each Side
buryi^M. thg j  a Parhelion, B  C, conneélc'd by an Halo B D  C, o f  theulual Dia-
z % j 5 - .  meter they had each o f them a 7 «/V o f a M J h  Colour, extcndea oppofite to

5‘ - the Suft, of about 15 or 20 Decrees in Length 1 the upper la r t  of the Hah 
was touched at D ,  by the Arch o f a Circle, whofe Ends were turned towards, 
the Zenllh Z  ; it iiad the Colours of the Iris, but faintly ; betwixt this and. 
the Ze'/iitb was another Portion of a Circle E ,  which had the Colours of the 
Iris with greater Vivacity than the former.

Rainbows L X V I. u J i i .  1665. Jug. 10. About half an I lo u rp a ft 6 in the hvcmr.g, 
.bf„v«¡ ¡, appeared at Chartres in France, crofling one another almoit
M.Efticnnc, at right Angles. T h e Rainbow, which was oppolite to the t o ,  in the uiiial 
nM3.p.2ii. was more deeply colour'd than that which crofs’d i t : and its great-

eft H eight was about 45 Degrees. T h e feebler Raiiiiow loft one of its Legs», 
I by growing fainter, about 20 Degrees above the ftTonger; and the L e g  be-

low appeared continued to the Horizon. 'I'his feem’d to be a Portion ot a 
great Circle; and the ftronger w;is but a Portion o f a fmall Circle, as 
uJbally.

I The Sun, at their Appearance, was about 6 Degrees high above the Hori-
i 20«. The River o f Chartres, which runs very near I'roni South to North, was
I betwixt M . EJiienne (the Obierver) and the Rainiow, and he ftood level with
♦ the River, whence he was diftant not above 150 Paces.
i Louden ¡ 2. Mar. i ith , 1696. It rained pretty thick a fmall Rain, and the t o ,  a-

bout 2 o f the C lock, ihone diredly down Akhurch-Lane, as I w'as pairing along 
-J40. p.195, it with my Back to him, when I perceived the A rch o f úk. primaiy Rambo'ji 'm 

j the Drops o f Rain, fpanning the Street like an A rch of a Building, under
 ̂ which 1 was to pal's, the Crown whereof was not .much higher than my H ;ad,
i and the Diameter thereof fcarce fo wide as the Street, which is but 5
4 Yards j and it moved along with me as faft as I w en t; the Colours being
4 very vivid and diftinft, though the Arch it felf appear’d but narrow, and
* the Houfes were every where behind it. This, tho’ very uncommon, will 

not appear ftraiige to thofe who have well confider’d the Nature o f the 
Iris.

yi/chfiier; 3 Attg. 6th, 1698. Between 6 and 7 a Clock in the E vening, I obfervcd 
j ííiííc^*"í‘ exceedingly vivid, as to its Colours, at firft on the South lide only,
I ¡..’ 193. but in a little Tim e with one entire A rch ; and foon after, the Beams o f the
j t o  being very llrong, there appear’d a fecondan Iris, whofe Colours were
I more than ordinary bright, but inverted, as ufualíy that is, the Red was in-
• wards, which in the primary Iris is outward, and e contra for the Blues. But 

what 1 took moft notice o f was, that with thefe two concentrick A rches, there
j appear’d a third A rch, near upon as bright as the fecondary Iris, but coloured
j in the Order o f the Primary, which took its Rife from the Interfedtion o f the

Horizan and primery Iris, and went crofs the Sp.icc between the two, and 
I . inter-
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iotedéfted tht Stcondary, as in the y f F C  G interfnSls Hat ¡ccoudary Im  r^.H-
E  F G D , .  dividing the A rch  E  D  into three equal Parts, as near as I could 
then guefs: But at firll: the A rch  A F  did not appear, which afterwards be
came as bright as the former. I obferved the Points and G, to arife, and 
the Arch E G ,  gradually to contrail, till at length the two Archcs F  H G ,  
and F  G, became coincident ; when, for a great Space, the feccndary Iris lolt 
its Colours, and appear’d like a white Arch at the T op. I obferved alfo, that 
at the Points F , and G, the Interfcclion o f the interior Red o f  the faondary,
Iris, and the exterior Red o f  the Arch was much more intenfcly red than the 
outward Lim b o f the primary Iris ; and that during the whole Appearance, 
the upper Part of the third Iris was not at all vifible, beyond the Inter- 
ledions F G .  This uncommon Sight entertained me for about z o  Min. when 
the Clouds blowing away, the whole vaniihed. I was at firil amazed with 
the Sight, but afterwards, recollecting that the £un flione along the River 
Dee, which, from thence empties it icli into ihs fV. NJI^. where tiie Sun 
then was, I concluded this fecondary Arch A F H G C ,  was produced by the 
Beams of the Sun refledted from that W ater, which at that time was very 
ca lm ; and it had been much more bright, had it been at that time about 
high, as it was low W ater, when all the Sands were bare. I was foon con
firmed that my Suppofition was right, and that it aniwered all the Appearance 
without any Scruple, and that the Arch A  F I I G  C,  was no other than that 
Part of the Circle o f  the Iris, that would have been under the Earth, bent up
wards by Refleñion.

I remember not to have read o f any fuch Iris in any Author. Des Caries 
indeed fpeaks o f an inverted Iris by Refleliion-, but it is not polTible to be 
feen as he deicribes i t : A n d I quxry whether ever any fuch has been really 
obferved.

L X V II . T h e  Obfervation o f the Halo, which appeared at Paris, May 
¡ 60y. engaged M . Iliigeiis to propofe to the Academ y there, what he had me- ivhtiu. 
ditated Ibme Years before, not only o f thefe Hab's, but alio o f 
lia. A s for Ilak 's, he liiid, that they were formed by fmall and round Grains „.60. p. 
niade up of two Parts, one tranfparent, the other o p q u e  ; the latter being 
inclofcd in the former, as a Cherry-ftone is in a Cherry. Thus A  A , reprefents l x i v .

one of thelb Grains, and 5  the/iCerwi/or opaque Part.
H e related the Obiervations o f thofe who have fcen Hail formed after this ')♦• 

Manner, and explain’d how that fome o f thefe little Grains, wliich fwim up 
and down in the A ir betwixt us and the Sun, being lefs dillant frum the Axis, 
which extends it felf from the Sun to our E ye , than of a certain A n gle , do ne- 
cciTarily hinder the Rays, which fall on them, from coming to our I'.yes, in 
Regard that the o¡)aque Keniel is the Caufe that there is behind every iiich 
Grain a Space o f  a Conical Figure, as M N O ,  in which tlie E ye of the Spefta- . 
tor being fituated, cannot fee the Sun through that Grain, tho’ it may fee him 
when poiled clfcwhere, as fomewhat in P .

And to make the Company the more diílinélly to underftand the EflTeft 
which thefe Grains fufpended in the A ir mult protluce, he drew the 35 fig- in f.v. y-.. 
which B  is the Place of the E ye •, B A , the Axis wiiich pafleth from the Eye
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to the Siin ; C , M , F ,  fom eof the Icy Grains with their Kernel, making tiieni 
half opaque : Am ong which the Grain C, being in the Axis B  A , and the 
Lines C  7v, L i / ,  rcprefenting the Rays o f  the Sm  neareft to the Axis, the 
Paflage o f which is not hindred by the Opacity o f the K^ite!, it is certain, 
not only the Grain C, vrill not Iw able to tranfmit any Ray o f the Sun to- 
wards B, but alfo that, imagining the Superficies of a Cone, whofe Top jj 
in the E ye, and its Sides 5 D , B E ,  parallel to the Rays C / f , L I 1 -, all the 
Grains M M ,  which this Superficies ftiall comprize, will likewile not fuffír

f any Ray to pafs to the E ye, bccaule it muft needs be in their Com o f Obfcu- 
rity ; but thofe that fliall be without this Superficies, as i\\c Grains F  F, will 

i  let them pafs, becaufe the E ye  is without their Cone o f  Oblcurity. Whencc
I  it follows, that the A ngle o f  this Cone B D  E ,  is that which determines the
1  Diameter o f  the Halo, which depends from the Proportion the opaque Gra/i
; hath to the tranfparent, in which it is inclolbd. For i f  this Diameter is of

44 Degrees, as is obferved in moft Halo'%, the Bignefs o f the opaque Grain 
will be to the tranfparent, as 40 to 19. B jt  he faid, that this Proportion 
was not always the fame, and that the Diverfity o f it was the Caufe, that feme- 

j. timts there were feen many Halo's, one about the other, all having the Sun
for their Center.

H e added, T h at it was eafy to know, why thefe Halo’s were always of 3 

round Figure, whether the Sun be little or much raifed above the Hori- 
/.on; as allb to give a Reafon o f their Colours, which is the fame with that 
in the triangular Glals Prijiiis ; as is evident by the Tangems A , C , drawn to 

 ̂ the Grain A , at the Points, where the Kay D  A  enters or comes out.
Farther, he took notice, T h at it was alfo manifeft why the Red Colour is 

in the interior Circumference o f the Halo, and why the Space, which i: takeili 
in, and chiefly near the moil lively coIoui’J Parts, appears obfcurer than thü

I A ir about; viz. becaufe it is there, where moft Grains are, which tranfmit mi 
Rays of the Sim to our Eyes, and fo do nothing but darken the A ir , as ths

♦ Drops o f W ater when it raineth.
'■ A s to the Arch o f the Circle, which above touched the Halo, feen May u ,

1667. as alfo that the Colours were more vivid in this Place, and in that be*
 ̂ low, that in the reft of the Circle •, he faid, that thele Effects did not proceed
,, from the Grains he had been fpeaking of, but from another Caufe, which did
III alfo ferve for the Produftion o f the Parhelia, and the Circles which almoft al-
II ■'vays accompany them. Touching which Circles and Parhelia’ s, he told the 

Company, that befides the round and half dark Grains, there were alfo
;; formed in the A ir certain little Cylinders o f the like Nature : W hich b^
I ing (iippos’d to be oblong Icy Grains, and roundiih at both Ends, having
, the inner Kernel o f the fame Shape, it was found, that from their different

Difpofitions all the Appearances o f the Parhelia and their Circles did neceflari- 

j ly follow.

, A n d  firft, T h at fome of thefe Cylinders being ereft, in the Situation which
probably he ought to have in being formed there, muft appear in the Hea
vens a great wmte Circle, panllel to the H orizon, palling thro’ the Sun, and 
of near the fame Breadtli with h im ; as hath been obferved in the Pkicnoiit-

ün£D
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Iioit of Rom:, An. 1629. of which Gaffendus and Bes Cartes have written, and
which is here exhibited.

That this Circle L K N  M ,  is caufed by the Refleaion o f  the Rays of the Sun ng. 3 7 , 

upon the Surface o f  thefe Cylinders, it being eafy to demonftratc, that there 
are none but thofc which arc railed at tiie lim e Angle above the Horizcn with 
that o f the H eight o f tiie Sun, that can reficft his Rays to our E y es: Whence 
it manifcftly follows, that it muft appear nhiie, and tliroughout o f  equal A l
titude with the Sun it fclf, and by Confequcnce parallel to the Horizon. That 
coiifidering afterwards the Tranfparency o f thele perpendicular Cylinders, and 
ihcir opaque Kernels, it is eafily feen, that tholi of the -xbite Circle, which 
are diftant from tlie Sun at a certain Angle, begin to give Paíláge to his Ra\<s 
lo ltrikeour Eyes in the fame Manner as hath been faid o f the round half dark 
Grains. I 'h at thefe Cylinders are thofe, which on each Side o f the Sun make us 
lee a Parhelion in the great white Circle, as iiatli been noted in the Obferva- 
tion of Rome where they are m ark’d with K  and N , and in many others.
'i'hat thele Parhelia have commonly luminous 7mIs, bccaufe the Cylinders, 
which follow thofc firft ones that form the Parhelia, and which arc yet farther 
dillant from the Sun, let allb pafs his Rays to our Eye ; fo that thefe Tails may 
be 20 Degrees and more in Length. T hat the fame Parhelia are always co
lour’d, becaule they are made by Refracficn as the Halo.

That bcfides, there are two other Images o f the t o ;  generated by thefe 
perpendicular Cylinders, and fo difjx)fed in the great ■xbite Circle, that the 
Speftator turning his Face towards the true Sun, hath them behind him ; as in 
the Roman Obfervation are the Parhelia L  and M . T hat thefe are produced 
by two RefrcHions and one Rifietlion in thefe Cylinders, in the fame Manner as 
the ordinary Rainlao  in the Drops o f W ater, according as M . Dcs Cartes 
hath declared: So that the opaque Kernels do nothing to the I’rodudion of 

.thefe two Suns, but that they may be fometimes fo big as to make them not 
appear. T h at according to the Altitude o f  the Sun, more or lefs, thefe two 
Parhelia are more or lels nigh to one another. T h at they ihould appear co
lour’d as the Rainbow, and that lometimes they have been feen liich ; but 
that when they are taint, they may alió feem white, even as the Halo's when 
tliev are not very bright.

That thefe iiime perpendicular Cylinders can alfo produce an Halo alwut the 
Sun, by reafon of the rounding of their two Ends ; which maketh, that being 
dillant trom the Sun at a certain A n gle , on what Side foever it be, they begin 
from thence to give Pafláge to the R ays, tranfmitting them to the Eyes ot the 
Spectator.

And that thefe Halo's are probably thofe, we fee almofl: always pafs thro’ th e. 
two Parhelia that are on the Sides o f tljc true Sun, as the Hale G K N I ,  in the . 
I’hicnomenon o f Rom .

T hat there is yet another Situation o f thefe Cylinders very coJifiderable, 
which is o f thofc that are couchant, fo as their Axis are ParalkJ to the Pl.ine 
of the Horizon, but turned divers W ays, fom eone, fome another W ay, like 
Needles confufedly thrown on the Ground : W hich  Horizontal Difixífirion is 
very natural to thofe Cylindrick Bodies fupported by the Vapours, which rife

from
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frnm the a? msy be made out experimentally in Bodies thus figur’d, 1».

iiig let Tall in the Air. . . tr ; ,
T h at it is in thefe Cvlhiders that the Arches which touch the Halo s above or 

below, arc formed ; I'iich as there were in the Phenomenon oblerv’d at Rome^. 
1630 which is dcfc’ ibtd by P. Shenir, in a Letter to M . Gafendus; as alfo in 
all tliofü which M . H.-vdiiis had related at the End o f his Mercurius hi Sole.

A nd that the/Irch, which appeared upon the lad Halo at Paris, A . 1667. 
wasof the I'amt K ind. T h at the Figure o f thefe Arches is different according to 
tlie different Altitudes of the Stut, and the feveral Magnitudes of the Diameters 
ot the Ih 'o ’ s.

T hat when the Sun is very nigh the Horizon, fuch an Arch appearing upon an 
ordinary/*/)? of 4 4 muf t  reprefent, as ’ cwere, uvo Horns, as in %  
38. A  B, A C .  But that the Sun rifing higher, thofe Horns become lower in 
Froportion, and make fuch Arches as are reprefcnted in the fame Fig. where 
each H eight o f the Sim is m ark’d near the Arch which it is to make.

That the Place of the Arches where they touch the Halo's being more flrong- 
ly enlightned and colour’d than the reft, maketh us judge that there are Par
helia in thofe Places. T h at tlie Reafon why thefe Arches do ordinarily touch 
a Parhelion, was, that the' fame Cylinders couchant, which produce the Arch, 
proiluce alfo that Parhelion, by the Means o f their two round and tranfparent 

ij Ends, in the fame Manner as hath been laid o f  ú\e perpendicular Cylinders. Anda that the Parhelion laft feen at Paris, had been form’d in thefe couchant Cylinders.

i T h a t that was alfo confirmed, by Reafon that it was brighter in the fuperior 
and inferior Part than any where e lfe ; which neCeíTarily comes to pafs in a 

 ̂ Parhelion caufed by Cylinders thus difpofed ; whereas when protluced by the rcmid
|i Grains, it muft appear every where equally ftrong.

T hat in thefe fame Cylinders parallel to the Horizon, there is alfo found the
•  Caufe of the ivhite Crofs, obferv’d together with the Parafelcnes or Mock-moom,
I  by M . Hevi'liiis, and exhibited at the End o f his Mercurius in Sole ; the per-
i  pendicular Fillet o f that Crofs coming from the Reñeftion of the Rays ot the

 ̂ M oon upon the Surface of thefe Cylinders •, as the other Fillet, parallel to the
Horizon, is produced by the Refleftion o f the perpendicular Cylinders, which 

J m ake the great white Circle, o f which this Fillet is a Part. T h at yet the
0 M oon muft not be very high above the Horizon, to the end that the couch-

! ing Cylinders may produce this Effeft : And that it fliould be well heeded, 
■when the like Meteors fhall appear, whether the perpendicular Fillet be not 
narrower where it palTeth through the M oon, that in other Places, and efpe- 
cially upwards, where it muft grow larger, and difappcar. T h at befides the 
perpendicular Cylinders, and thofe that are couched parallel to the Horizon, 
there are often a great many, which move to and fro in the A ir , in all forts 
of Pofitions; and that thofe, by the fame Reafon that the round Grains do, 
muft produce an Halo about the Sun, and even a more vivid one than that 
whicli is caufed by the Grains, forafmuch as each Cylinder fends m.my 
more Rays to the E ye, than each o f thefe little Spheres. T h at the little Halo 
D  E  F ,  in the Roman Ph^ramenon (Fig. 27.) may very well hare been caufed 
by fuch Cylinders.

As
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A s to tliofe Mock-fmts, which fomecimcs ihew thcmfelves direélly opiiofitd 
to the true Sun (fuch an one as was publiihed by M . Hevclius, and obferv’d 
Feb. 23, 16 6 1.)  that he could find nothing, neither in the round Grains not* 
in the Cylinders, which ihould make thefe Sum  necelTarily to meet in the 
great white Circle, parallel to t!(e Horizon ; and that i f  that (hould be al
ways verified by future Obfervations, the Caufe o f it muft be look’ d for 
clfewhcre ; But that in the mean time he did believe, that that happened 
not but by Chance -, which being fo, a Reafon might be given o f  thefe í«;w, ■ 
by the fame Suf)pofition, which ferved alfo for the Anthiliott^ obferved by 
M . H eveliu s, Sep. 6, 1661. in which there were two colour’d Arches o f a 
Circle, oppofue to the Su», which did interfeCb one another, their Interfec- 
tior? being the Pbice o f  the falfe Sun. W hich although it be reprelented 
in the Figure o f  Hevelius, at the fame H eight with the true Sun, yet it was 
in Truth higlier by 15 Degrees or m ore; as he hath acknowledged himfelf 
afterwards ; So tiiat, i f  there had been a great white Circle in this Phtenomemn, 
the Parhelion was not at all to have been in it.

T h at for the Generation o f  thefe Suns, he did fuppofe a Number o f fmal! 
Cylinders with o[)aque Kernels, as the precedent, which were carried in the 
A ir, neither perpendicularly nor couching, but inclined to tlie Plane o f the 
Horizon at a certain A n gle, being near a half right one to wiiich v/ere par
ticularly appropriated thófe Cylinders, which M . Des Cartes faw fall from 
the H eavens, having Stars at both Ends ; as may be feen e.^periment.illy by 
forming Cylinders o f  that Fafhion, which is reprelented in Fig. 39. 'and let- 3 5 . 

ting them defcend in the Air; or in W ater. T h at in thefe Cylinders was 
found, the following Calculus to be given in another Treatife o f Parhelia's, 
not only the Caufc o f the Anlhelia made by the Interfeilion o f two Arches 
as in Fig. 40. but alfo that o f  fome other extraordinary Arches and Rods, i'-i- 40- 
that are fometimes obferved near the Sun, o f  which notwithftanding there 
could nothing be as yet affirmed with Certainty, for want o f  exaft and faith- 
lul Obfervations.

T o  make all thefe different F.ffefts o f  the Cylinders manifeft to the E ye,
M . Hugeiis produced one o f  Glafs, a Foot long, o f  the Shape o f  that in Fig. 36. Fig. it. 
and for the Kernel opaque in the middle o f a Cylinder of W ood, and in the am - 
bient Space filled with W'ater inftead o f tranfparenc I c e : W hich Cylinder 
Iving exjiofed to the Sun, and the E ye  put in fuch Places as v.-as requifite, 
there were fucceíTively feen all thofe Refleftions and Kefradions, that have 
been difcourfed o f  W hence it m ight be concluded, that a great Number 
of tiie like Cylinders, altho’ v c iy  fmail in Comparifon to that, being found in 
the A ir, and having the feveral Foihires that have been fuppol'cd, all the Ap- 

,]>earances of the Parhelia and their Circles muft exafHy follow.
It was wilhed, for an entire Confirmation o f the 7 'ruih o f this Hypothecs, 

that fome o f thofe fmall Cylinders could be obierved to fall to the Ground, 
at the time when any Parhelia do appear ; W hich yet he ihcwed could not 
eafily be done, becaufe that the Va¡íours, v/hich then rife from the Earth 
upwards, and which are the Caufe o f  tlieir Cylindrical Figure, keep them 
alio fufpended in tlie A ir. H e  added, that it v/aS not to be thought ftrange.

V ol. II. C  c that
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that fuch fmall Grains o f  Hail were thus kept in the A ir  by the Vapours, for 
as much as thefe, by being rarified and dilated upwards m ight have Motion 
enough for this EfFeét •. and that that was much niore cafy to conce.ve, tl.an 
to in^asinc how thefe fame Vapours could keep fufpended a very p e a t  and
weighty Circle o f  Ice, fuch as M r. Des Cartes fuppofeth to explicate the
Caufe o f  Parhelia’ s, and o f  the great white Circle o f  tiie Ror,)an Ph$no-

o t;oi Af- * ^ T .X V I1I. I .  E very the lead D r o p o f  Rain, when illuminated by the Beams 
í c í t i o n s gyj ,  fends from it a p crfe d l/ m , not only as to tiie Colours, but alfo
S w ! *  exa aiy  like that which we fee in the I leavens, as to their Order, Situation, and
iy Mr.Fr. Jar F igu re .  , ■ , ,
1.7 P- 2 For the Sim-beams entering the Drop, and returning towards the Sjn 

aeain afcertw oR efraaion san d  one R eflexion, are coloured ac their breaking 
out o f  the Drop, and with the fame Colours that we fee in the Ram-bow j 
that is, bccom eR ed, Y e llo w , Green, Blue, and Purple.

Thefe Rays thus coloured, being tranfmitted to the E y e  from a multitude 
o f  Drops illuminated by the Sun in a rainy Sky, caufe that Senfation which

if we have of the Rainbow.
4. N o w  in every Drop there are two R ings, a greater and a leiTcr, endued 

with diftln¿t Colours o f  the Iris ■, the lefier o f  which is diftant from the Axis, 
or from the Radius paiTing through the Center o f  the Drop, about 2 1 Degrees;

; but the greater is diftant from the fame A xis 78 Degrees. N o w  tiie Rays that
a r c incitcnt upon the iefler Ring are rcflefted from thence upon the greater*, 
from whence breaking forth into the A ir, they are imbued with the faid Colours 
o f the Iris.

5. Therefore thefe Colours arife from the Sun-beams ; but not from them 
alone, as has been hitherto thought, but alfo from the R ays o f  the A ir itfelf,

 ̂ which furrounds the Body o f  the Sun.
6. But neither do thefe Colours arife from all the R ays, whether o f  the Sun

or o f  the A ir, which enter into the Drop, but only from thofe which are c-
*1 rnitted by the Lim b o f  the Sun itfelf, and from the A ir  that is near it.

 ̂ 7. A lfo  o f  thofe R ays which are thus tranfmitted into the D rop from the
w Limb o f  the Sun and the neighbouring A ir, not all belong to the faid Colours,
** or break out colour’ d ; but thofe only o f which the A n gle  o f  Incidcnce is not
Jj lefs than 45 Degrees, nor greater than 75 Degrees.
jj 8. Therefore the Colours o f  the Iris proceed from the Solar L im b  and tne
"  neighbouring Air, yet all the five do not immediately flow from thence, but
■j four only •, that is, the R ed, Yellow , Blue, and Purple. ¥or  the Green
H ::nfes from the Yellow  and Blue Rays mix’ d together.
I 9. Therefore tliefe four Colours arife from the aforefaid L im b , yet not
I from one and the fame Part o f  that L im b ; but two o f  them from one F̂ rt
1 o f  the Lim b, and the other two from that Part which is dirc6tly oppoíite to it.

T h a t is, the Blue and Purple proceed from the upper L im b , arvj the Red and 
Y e llo w  from the lower Limb.

10. N o w  as to the reafon why fuch different Colours arife from Linib  ̂
that are fo fim ikr to each other, there appears to be no other but th is; thitf
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in one cafe the L im b o f  A ir  is above the Solar Lim b, and in the other the So
lar Lim b is above that o f  A ir. A n d  this Difference fecms to be fufTicicnt here, 
becaufe in refpedtof that different Situation, fometimes the Solar Rays are ben: 
by Refradion above the A iry  R ays, and fometimes on the contrary.

11 .  I'hcrefbre thefe Colours ariib by the faid refrailed R ays, yet fo rcfraél. 
cd that they are very much condenfed by that Refraction. For all the Rays 
from 45  to 60 Degrees are contra6led into the Space o f  one Degree in the 
IcflTer R ing. Into which narrow Space alfo are contra<fled, by Rctrograda- 
tion, all tiie Rays from 60 to 75 Degrees.

12. W hen fcveral M en fee a Rainbow at the fame time, there are fo many 
Rainbows feen as there are M en to fee them.

13. H e  that looks upon a Rainbow, every Moment fees a different Rainbow.

L X I X .  T o  thofe that have carefully confidered the Phenomena o f  the Rain- t v  ceiour* 
bow, ic has always been manifcft, that the Rays o f  che Sun, rcfleiled by a 
watry Cloud, have entered the L y e  at fome certain A ngle i Whence proceeds 
its Form o f  a Bow. But the reafon o f  its Colours, as alíb o f  the Magnitude CiTpropSl 
o f  that A n gle , by which wc find the Rainbow conftancly to be diftanc from 
the Point oppofite to the Sun, has given much trouble both to the Ancients íA/contmy. 
and Moderns. N o r  did they do any thing to the purpofc, till the famous Des 
Cartes  ̂ calling to his AíTiílance the Mathematical Sciences, informed us by »67.p.‘7i4. 
many Examples, that thefe Phyfical Speculations might and ought to be treat
ed in a ítrióter M ethod o f  Argumentation. A n d  among other things he has 
given us the T heory o f  the Rainbow. F ro n f  his Demonftrations it is plain, 
that the primary Iris is produced by fuch Rays o f  the Sun, in which the E x- 
cefs o f  the two refradted Angles above the one A ngle of incidence, is the great- 
ell o f  all pofTible Angles. T h a t the fecondary Iris is formed by thofc Rays 
only, in which the Excefs o f  the three refradled Angles above the one Angle 
o f  incidence, in like manner is the greatell polTible. A nd fo we might go on 
to the third, fourth, or any other Iris, which are made when the Rays emerge 
out o f  the Drops, after three, or four, or more Reflexions. N ow  in ail thefe 
there is a general Rule, that the Excefs o f  four or five or more refraéled A n 
gles, (chat is, the Num ber of Reflexions muft be increafed by an L^nit,) above 
one A ngle o f  Incidcnce, muft be the greateft o f  all. N o w  that greateft Excefs 
being doubled is always the Diftancc o f  the Iris from the Point oppofite to the 
Sun, when the Num ber o f  Reflexions is odd. But if that Number be even, 
the double o f  that greateft A n gle  is die Diftance ot the Iris from the Sun 
itfelf.

N ow  that thofe greateft Excefl'es may be had, the Refradtion o f  any Liquid 
being given, or the Ratio o f  the Sine o f  Incidence to the Sine o f  the refradled 
Angle \ we muft take Not'xe that the Excefs o f  two refraéled Angles above 
one A n gle  o f  Incidence is then greateft, when the momentary Augm ent o f  the 
A n gle  o f  Incidence is exactly double to the momentary Augm ent o f  the re
fracted Angle. But o f  three refraaed Angles the Excefs is then greateft, when 
the momentary A ugm ent o f  the A ngle o f  Incidence is triple to the Moment o f  
•iie relraéted A ngle : A n d  fo o f  the reft. And this is manifcft o f  itfelt. N o w

C  c 2
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we Iball obtain the Angles themfclves by premifing the following Lemma,
which we muft denaonitrate.

Lcm nia. T h e  L.egs o f  any plain Triangle continuing the fame, if  the Ver
tical A n gle  be cncrcafeci or diminiflied by any A n gle  lefs than any given one, 
the Moments or inftantancous Mutations ot the Angles at the Baié, will be to 
one another reciprocaliy at the Segments o f  the Bafe. 

fif. L et A B C  be a Triangle, whofe Vertex is Ay the I-egs A B  and A C  j and 
the Bafe upon which let fall the Perpendicular A D .  1 hen let the An
gle B A C  hQ encreafed l.y any indiviíible M om ent C  Ac^ and draw the Lines 
B cd m á  cB , which will differ from the Lines B C D  and C D  only intelleóluaüy.
1 fay the Moment o f the A n gle  A B C ,  that is CBc ^  is to the M om ent o f  die 
A n gle  A C B  ot  A C D ,  as C D  to B  D , that is reciprocally as the Segments of 
the Bafe. For as the A ngle A C D  is the Sum o f  the A ngles A B C  and B A C , 
its Moment wiil aifo he the Sum o f the Moments o f  thofe Angles, or C  A c  
C B e .  Bur C  is equal to the A n gle  C D c  ; for becaufe o f  the right Angle 
at 7), the Points A  ̂ D ,  C, are at the Circumference o f  a Circle whofe Dia
meter is ACy by IZucl. 9. A n d  therefore the Sum ot the A ngles and 
CDi\ that is the y\ngle Dcd^ will be the Moment o f  the A n g le  ACD^ or ACB, 
But the Angles C B c  and Dc á^  being indefinitely little, are to one another as 
their oppofite Sides, or as f D  or C D  to 5 D , that is, reciprocally as the Seg
ments o f  the Bafe. Q ^ E , D . N o w  if either o f  the Angles ^  or C  is acute, 
changing what is to be changed, the Lem m a will be demonftrated as above. 

Corol. Hence it follows, that tiie Moments ot the Angles at the Bafe arc to 
i  one another direótly as the T:*igencs o f  thofe Angles.
I  %  4»- I5y the H elp o f  this Lem m a we may eafily obtain the Diameter o f  any Rain-
H bow, either by a Geometrical Conflruflion or by Calculation. For aíTuming
'I any right L.ine C //, firfl: let it be divided in D , fo that C  A  may be to C D  in
^ the Ratio ot Refraélion, which in W ater is as 250 to 187, or more accurately

jf'i. 45. as 529 to 396. Then let C  A  be divided in £ ,  fo that C E  may be to AE^ 
as Unity is to the Number o f  Reflexions which a R ay of the Sun fuifers, pro- 
[Kt to protluce the propofed Rainbow. Then with the Diameter A E  let the 

’ Semicircle £  be defcribed, and with Center C  and Radius C D  draw the
Arch BD^ n^eeting the Semicircle A  B  E  m the Point B , L a ftly , drawing the 

J  right Lines CB  and ylB , upon A B  produced let fall the Perpendicuhir Ch\ and
E B  Parallel to it. 1 fay the A n gle  C B F  will be the A n g le  o f  Incidence, and 
C A B  the refraded A n gle , as were required ; and thefe will produce the pro
pofed Rainbo\y..

Demonftration. Since the Triangles y / C F  and are fimilar, it will be 
A F 10 BF^ fo is A C  to £ C , that is, as the Number o f  Reflexions encreafed by 
U n ity  is to Unity, by the Conftruélion. Therefore the M om ent o f  the Angle 
C B F  will be to the Moment o f  the A n g le  C  A F  \y\ the fame Proportion ; by 
the foregoing Lem m a, But the Sine o f  the A n g le  F  is to the Sine of the 

. A n gie  C  A h  in the Ratio o f  the Sides 6  A  and C 5 , that is, the Ratio o f  the
 ̂ given R efradion, alfo by Conftrudlion. I'hcrefore the A n g le  ot Incidence

correfponding refraded A n g le  C ^ F ,  and their M oments are in 
*1 tnc Ratio propofed ; therefore they are the A ngles required. Q .  E .  D . And

novv
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now multiplying the refrafted A n gle  by the Number o f  Reflexions encreafed 
by U nity, and from the Produdb fubtra<fting the A n gle  o f  Incidence, we (hall 
have half the Diftance o f  the Rainbow from the Sun, if  the Number of the 
Reflexions is even, or from the Point oppofitc to the Sun if odd, as fád  
beibre.

I ience by a Conftrudlion that is neat enough and not inelegant, wc may ex
hibit by W a y  o f  Synopfis the Incidences o f  all Raintews in order, in any Li- 
OAiid, the Kefraclion o f  which is known. For if the aifumed Line A C  is divid
ed in two equal Parts at E , in three at in four at ?, in five at h, and fo on ; 
and with the Diameters yf £ ,  yf», & c .  arc defcribed the Semicircles
A B E ^  AbCy A & u  all which are met by the Circular A rch  ;
defcribed witli Center C  and Radius C D , (whicli Radius is ro A C  in the given 
Ratio o f R efrad io n J  in the Points 5 , fí, v I  fay that drawing the Lines 
A B ,  Ab^ y/í3, they will conrtitute with the Line y/C  the Angies 
CAb^ CA^^ CAu^ equal to the reiraíled Angles ; and with the R ays C B , Chy 
C», C ',  refpe¿lively. Angles equal to the Angles o f  Incidence required. T h a t 
is, ABC^ or rather its Compliment to a Semicircle for the primary Rainbow, 
A^b C  tor the fccondary, A'»̂  B  íor the third, and A ^  C  for the fourth ; and 
fo on.

N ow  i f  any one is delirous to inveftigiue thefc  ̂Angles by an exacft Calcula
tion, from the fame Source an A nalyft will eafily difcover, that making Radius 
= :  I ,  and the Ratio of Refradlion as r  to s, the Sine o f  Incidence will be

( 197 )

• but the Sine of the r.fraólcd Angle will be from which A n -O  ̂ j  rr — 3 '
gles the primary Rainbow proceeds. But for the fecondary will be

the Sine o f  Incidencc, and the Sine o f  the refrafted Angle. For the

third, the Sine o f  Incidence will be and i[\e Sine o f  the rcfrafted

A ngle will be \ fourth the Sine o f  Incidence will be

of refrafted A n gle  A n d  fo o f  the reil.o  i r  24r r

Admitting the Ratio o f  Des Cartes you will find by Calculation, that the pri
mary Rainbow is diftant from the Point oppofite to tIieSun4i®. 30'. T h e  
fecundary 55». T h e  third 40®, 20'. and the fourth 45®. 33'. from the
Sun icfcif. Thefc lafc I know  not whether any one will be able to fee, becaufe 
o!̂  the L igh t o f the Sun growing more and more feeble in every Refiejrion and 
Relradion. A n d  this may fuffice concerning the Magnitude o f  the Ra'.nbow 
in the tranfparent Drops o f  a Fluid, whoie refra(5tive Power is known. W c  
muft now add fomeching concerning the Colours with which the Rainbows are 
painted, and tiieir Order in each  ̂ being varied by tli£ Refradtion through all 
poilible Degrees.

I'irft it muft be known, that all I.ight o f  the blue kind isrefradted fomeching 
more than any red L ig h t;  from which Diftcrence arifes the Breadth o f  the Rain
bows, which is hardly to be determined by Obfervation, becaufe o f  the uncer
tain Limits o f  the Colours in the Cloud, But the greater is the Ratio o f  Ine
quality between C  A  and C D ,  or the greater tlic Refraélion is, fo much the
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creater is the Diftancc üí ¿ny Rüinbov/ from the Sun, and therefore the Limits 
o f  Rainbows that are more remote from the Sun always fliine with purpie Co
lour, and the nearer are intenlely ruddy. This may always be ieen in the 
primary Iris, which vanilhcs oppofitc to the Sun, if the Sine o f  Incidence is to 
the Sine o f  the Angle ot Refraction, as C A  to Chy  or as 2 to i .  I f  that Ra
tio be greater, no primary Rainbow can be feen at all.

But it is to be obferved, that the fecuiidary Iris goes off in a Point oppofitc 
to the Sun, whenever the Ratio oí Kefraébion is, as i to o ,8474®7***  ̂hencc
it returns to the Sun iticlt, and there vanifhes, i f  the faid Ratio is, as j  to 1, 
or as C A  io Ce. But in intermediate Ratios, fucli as obtain in all known 
Fluids except A ir, the greater the Ratio is, fo much the more the Iris is dif- 
rant from the op[)ofite Place o f  the Sun, or rather from the Sun itfclf, reckon
ing the Arch beyond the Semicircle. A n d  tlierefore the Colours will be foumi 
in an inverted Order from the Primary, in thefe returns, unlefs the Diftance of 
the Iris from the Sun is taken in this Senle. A nd this is to be obferved every 
where in the reft.

T h e  third Rainbow is loft in Oppofition to the Sun, when the Ratio o f  Re- 
fraélion is, as i to 0 ,9 18 5 5 .,.  A n d  thence recurs to the Sun in the Ratio of 
I to 0 ,6825.,. W hence again, the Order o f  the Colours being reftored, in 
the Ratio o f  4  to 1, or o f  C /J to C?, it ceaies oppol;te to the Sun. But die
fourth Iris beginning from the Sun in the Ratio o l Equahty, palles over in Op-
pofition to it in the Ratio o f  i to 0 ,94895... and thence returns to the Siin, 
if the Ratio be as 5 to 4. Hence again it is fpread to the Sun’ s Oppofition, in 
the Ratio o f  i 10 0 ,5 6 3 3 7...  A nd in this Space are included the known Re- 
fra<flions o f  all Fluids. Laftly, the Ratio being as 5 to i ,  or as C  y/ to C», it 
vaniflies in the Sun itfclf: T h e  Colours being every where inverted !as to Sight 
in the return to the Sun, but diredt in the Egrefs from it. H enee in watry 
Clouds, the primary and fourth Iris objeift their fcariet Colours to the Sun, but 
the fccundary and third their Purple.

But whence the different refradive Virtue o f  Fluids arifes, is a Problem of 
no fmall Difficulty, and may very juftly be reckoned am ong the Secrcts of 
Nature, not yet difcovercd by our Senfes or our Argumentation. For among 
Fluids pure Water is found to refrad the Rays o f  L igh t leaft o f  all. But imbued 
by any Salts difiblved in it, tlie Refradion is increafed according to the Qiian- 
tity o f  the Salts and its own W eight. A nd corrofive Spirits, which are much 
heavier than W ater, turn afide the Rays o f  L ight much more. N or is it a 
wonder íince they are denfer Bodies, ar.d therefore may be conceived the more 
to obftrud the Paflage o f  Light. But it does not appear by a like Argument, 
why fo great a Refraétion is found in any ardent Spirits or Oils, efpeciaily in 
Spirit o f  Turpentine or W ine, fince they are very light Fluids in refp cá  of 
W ater, and confift much o f  ethereal Particles. This feems to require a very 
intimate Knowledge o f  the Nature o f  L ight, as alfo o f  Matter.

N o w  from the given Diftance o f  the Iris from the Sun, to deduce the Ratio of 
R efradion, fupplies the Curious with an Occafion o f  obferving very accurately, 
and with little Trouble, the Refraétion o f  any Fluid whatever. For if  a Drop 
<if any tranlparent Fluid Jiangs at the lower Part o f  a fmall Glafs Tube, and
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ilic Sun being near the J^onzon, but ihining dearly, it be obicrvcd under 
Nvhat Angle with the oppofite Place to the Sun the Colours o f  the Iris are feen 
in the D r o p ; the Ratio required may be had by a little Calculation. T h e  
Equation arifing is Cubick, explicable but by one R oot, by which the Ratio is 
computed from having the primary Iris given. T he Equation is r *  — 3rT/..., 
^ r /  =  o , where r  is the Tangent o f  the A n gle  o f  Incidence required, and ’/ 
the Tangent of half the Diftance of the Iris from the Point oppofite to the Sun, 
to Radius r =  i .  W hence according to Cardan'% Rules arifes this Theorem. 
From the Cube o f  / fubtrait the Protiuft o f  2 /r  into the Excefs o f  the Secant 
o f  the fame Arch above the Radius ; the Difference will be a leiTerCube. A nd 
the Sum o f  the fame, adding ^ t r r ,  will be a greater Cube. T h e  Sum o f  
the Sides o f each Cube, and o f  will be equal to the Tangent o f  the A ngle o f 
Incidence, half o f  which will be aifo the Tangent o f  the A n gle  o f  Refraftion ; 
whence arifes the Ratio required.

O f this take the following Example. In a Drop o f  Oil o f  Turpentine the 
Diilancc of the primary Iris from the Point oppofite to the Sun is obferved to 
be 25®. 40', 'rh e  Ratio o f  Refradlion is required.

/ =  T a n g . 12®. 50'. = 0 , 2 2 7 8 0 6 3  
j  =  Secant o f  the fame =  1 ,0 2 5 6 1 9 7

/ / /  =  0 ,0 118 2 2 17  
s— r  in 2tr =  0 ,0 116 7 2 6 5

Difference, or Icfler Cube =  0,00014952. ^0,053077^*

Sum 0,02349482 
^ t r r  0 ,9 112 2 5 2 5

( »99 )

Greater Cube 0,93472007. V O j9 77748 6
/ =  0,2278063

T  =  T a n g . Incid. 51®. 32' 1,2586322
*¿7* =  T a n g . R efrad . 52®. 11' 0 ,6293161

Finally, as V  7*2" +  4 , is to fo is r  to j ,  fo is i  to 0,68026.
And this Ratio approaches nearly to that, which we find by Experiment ob
tains in Glafs, and moft other pellucid Solids. But a Diamond does not only 
exceed all other diaphanous Bodies in Hardnefs and Value, but alfo in this re- 
fradtive Virtue ; its Ratio being nearly as 5 to 2, or more tiuly, as 100 to 41. 
But o f thefe perhaps more at large in a proper Place.

V/hile I was employed in writing this, the very skilful Geometrician, M r, 
de MoivrCy at m y Requeft, took the Pains to find a like Equation for the Ra- 
^  of the fecundary Iris, when the Diameter is given. By this the Ratio may 
be determined very accurately, but the E qu  ition being Biquadratick, the C al
culation cannot be performed with the fame cafe. I 'h e  Equation is T* -I- f
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I ' ' ’  .Here r  is the T a n g m  o f  the A n g le  oFRePrac.
tion / the T an gen t o f  half th^ Diftancc o í  the l^ m b o w  from the Point oppo- 
rue to the Sun, and the Radius r  -  i . No^v. this Equation is o f  fuch a Porm, 
as always to be explicable by one affirmative and one ne^adve R o o t, one of 
which being the Icfier is the Tangent o f  the A ngle ot Reh*adion m the Rcgrcfs 
to  the Sun that is, when tlie Purple Colours are the nearei to the Sun. But 
the creater’ R oot is the Tangent o f  the A n gle  ot Refraótion, in tlie Ins going 
from the Sun, as we have obferved above, that is m a rlu id  ot lefier Ratio. 
I n  O i l  o f Turpentine the Diftancc o f  this Iris from the Point oppofue to the 
Sun is obferved to be 8 3 0 ' .  W hence the curious Reader ni;iy derive the 
Roots 0,80822... a n d — 2 ,9 8 13 1 ...  the Tangents o f  the refradcd Angles. 
H e n c e  is computed the Ratio o f  greater Inequality, as i 10 0 ,6 7 9 9 5 ...  Such 
it is in Oil o f  Turpentine. But from -the greater R oot proceeds the Idler Ratio, 
as I to 0,9540... nearly. Such it would be in a Fluid exhibiting the lecundary 
I r i s  o f die fame Diameter, but which, would look towards the Sun with its red 
Colours, after the manner o f  a primary Rainbow.

f̂lrarŝ  L X X .  In the Year 1679, m M ay, the City J^unkoping, on a certain 
I Hill that is pretty high, under which at the Diftance ot a Quarter o f  a Mile lies
Í  Byir.And’. a L ak c  o f  freili Water, called Vetur, O n the Surface o f  this, whicii was then

o7 'n. 5^. very calm, and not agitated by a Breath o f  W ind, the IHand IVlfmgshurg fitu-
ate in that L ake was repreíented to me in fo lively a manner, that it could not

i  have been better drawn by the moil skilful Painter. For 1 could difcern the
♦ Windows, and Men, and W om en, tho* the Illand iticlf did not yet come into
i  m y View, becaufe o f  the Hills intervening, and was diftant from me at lead
+ three Miles and a Quarter, where ten Swedifli Miles make alm oil one Degree.

A t  that time the Sun was juft rifen, and m y E ye  was between that Place in 
the L ake, where thefe Things were reprefented, and the Sun. W hen I cle- 

V parted from this Place, I could fee no fuch T h in g  in tlie L a k e , as alfo another
 ̂ Day when I came again to the fam.e Place at the fame time. Nothing like it

n  appeared, nor was the L ak e  fo calm.
4  L X X l .  Sept. 20, 1676, about 7 o f  the C lo ck  at N igh t, or foon after, there
^ i>r.''wi’iii¿’[ a[>peared a itulden Ligh/^ equal to that o f  Noon-day ; fo that the finalleft

Straw might be fcen. lying on the Ground. A n d  above in the Air,
was feen (at no great Dillance as was fuppofed) a long Appearance as o f  Fire\ 

I  like a long A rm  (for fo it was defcribed to me; with a great K nub at the
«¡i End of it, fliooting along very fw iftly ; A n d  at its difappearing, feemed to
% breal; into fmall Sparks or Parcels o f  Fire^ like as Rockets and iuch Jrtificid

Frre-^^orks m the A ir  are wont to d o .  ’ Tw as fo furprizing, and o f  fo fhorc 
Continuance, tliat it was fcarcc fcen by any who did not tiien happen to 
be abroad. I am told by fome, that it fcarce continued longer than while 
one might tell 15 or 20 at the rr.oft; which will be lefs than half a Minute, 

'¡r A l l  this might happen well enough from fome fe ty  M tteor in our A i r ; as a
Draco Volâ îs (as fome have been pleafed to call this) or the like. But ihat 
which makes it the more furprifing to me is tliis, that I find the fame to

5 have been Jeen in moft i*arts o f  England^ and at or near the fame time:
A s ,  not only at Oxford and in Oxfordjhircy but alfo in Northampionpire^

ceJlirlhirCf

áflfí . .
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(efterpre, IVorcefierflAre^ Sm erjeljhire, Devonjhire, Hanipjhirt, Stiffix, Surrey 
Kent, Effex, and particularly by the Watermen on the Thames, in their Paflfaec 
between Gravefend and London,

This is a great Breadth o f  Ground, and too much for any ordinary Me  ̂
feor, in our lower Region o f  the A ir , to be feen in at . which ar
gues, that either it was higher than it was imagined to ^ 5  .(though tlic 
Light o f  it rcached the Earth,) or elfe, that it had a v e r / fwift Motion.
This made me then conjeture, that it might be fome imall C o i m ,  whole 
Ufiea Traje^Icria paííed very near our Earth, or upon ic ; and might, v/Jien 
i*arther dlftant from us, appear as a Comet. A nd that Comet which hath 
fmce appeared in J p r il and May confirms me in the fame Opinion ; which 
I conjecture may be the very fame which pafied by us in September iail,
V.'hy it was not fooner feen, I cannot t e l l ; lave what is the common Fate 
o f  m od Comets, that they are feldom obferved till after their ncarcli; Di- 
ftance from u s :  A n d , perhaps, it may have been fo near the Sun (as to its 
vifible Place) as not to much above our Horizon^ fave in the D ay time :
A nd for the like reafon it may be, that in September laft, when it paíTcd 
by us, it was not more feen abroad in other Parts: it might pafs them 
in the D ay time, being but in the Twy-Iight with us, and, had it been one 
H our fooner, the D ay-light would have hindered us from feeing it. W iiith 
way its Motion was when near us, I cannot conclude, fo as to fatisfy my 
felf. For moft that faw it being fuddenly furprized, took little more no
tice o f  it, than that it fuddenly appeared, and was fuddenly gone, but faw 
it fo little time as fcarce to mark which way. By the Account 1 had from one 
in Northamptonfljire (between Brackky and Banbury) it iliould feem to have 
moved there towards the South-weft. By the Account 1 had from one who 
faw it in Ilampfl)ire (between IVtnchefier and Southampton) it Hiould fecm to 
be towards the South-eaft; from odiers I have nothing o f  Certainty, and 
therefore can concludc nothing. Its Motion might then feem to us the 
fwifter, if its proper M otion were then one W a y , and the Earth’s Motion 
here, at the fame time, contrary to it. i\nd it is not im[)oírible that its 
daihing againft the Earth might diílurb its Motion *, as when Clouds in their 
Pallage meet with Mountains.

L X X I I .  I. Some Members o f  the R , Society with two different forts tí# com- 
of Inflruments, make divers Experiments for finding the Proportions o f  the 
Compreífion o f  A ir  under W ater, in the M onth o f  July at Sheernefsy in the h
Mouth o f  the River Medway^ at the time o f  high W ater, where the Depth 
was then about 19 Fathom, and the Proportion o f  the W eight o f  the Salt^
'Water to that o f  the fame Quantity o f  frefli W ater taken out o f  die River 
Toames  ̂ was as 41 to 42.

One ot the Inftruments was a Glafs-Botdc that held a Quart o f  Water, 
having a brafs R in g  faflened to die Mouth o f  it, with a Valve or Flap that 
opened inward, fo well fitted, that the Bottle being filled more or Jefs with 
^Nater, none dropped out tho’ forcibly fliaken. I'his let down 3^ Foot 
mto the Water, the M outh downwards, and after a little Stay drawn up, v/as

D  d found
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found to be fo very near half full o f^ yater, at feveral Trials, that it was 
thought fit to  ftate the CompreiTion o f  A ir  at that Depth to that Mcafnre.

T h e  Qiiantity o f  Comprefficn was known by weighing the Bottle with the 
W ater in it, after that a forcible DeprciTion o f  the Flap had made way for 
the Eruption o f  the compreft A ir  (which kept it up even when the Botclc 
was placed with the Mouth upwards,) and then filling the Bottle full of rhe 
fame W ater, and weighing it again ; and lailly, by w^eighing the Bottle after 
the Water was all let forth ; the W eight whereof being deducted, the firft 
Quantity o f  W ater weighed ju fl  half as much as the fecond, or fo near it that 
the Fradbon was not confiderable. W hence it was concluded, that the 
Quantity o f  the Air chat filled the Bottle before it was immerfed in the Wa
ter, was at the Depth o f  33 Feet comprefTed into half the Space it took up be
fore, and ib proportionable at other Depths.

T he other Inftranient was a Cylinder o f  Glafs, fomc 2 Foot long, clofe 
at one End, and having rhe other End drawn fmall with a L am p , and turn'd 
dow'n a little way, after the Manner expreíTed in the Figure, T h is  Cylinder 
was immerfed perpendicularly with the crooked End iippermoft, by which, 
as it fujik in the W ater, the Preffure thereof did gradually forre in fo  much 
W ater as compreft the A ir proportionably to every Depth, till the Cylinder 
was fo far immerfed, that the H ole in the crooked Part o f  it was ju ft 33 Feet 
under W ater ; and then it being drawn up, by meafuring from the Bottom 
o f  the Cylinder to the Height of the H ole in the crooked Part, by a Pair of 
CompafTes, the W ater was found to fill the Cylinder fo near the half, that 
the Motion o f  the Superfice of the W ater, and the Minurenefs o f  the Difference 
being confidered, it was thought fit to ftate it to ju ft  half.

According to thefe Experiments, confirmed by Trials at other Depths, the 
enfuing Table was computed.

T h e  Proportion of the W eight o f  Salt W ater to that o f  Freili, was found 
by weighing fome Ounces o f  both in a Bottle, whereof the W eigh t was exact
ly  known, and which was made with fo fmall a N eck , that the Addition or 
Diminution o f  one fingle Drop in it was difcernible.

1 he 1  able is on thefe Grounds computed, upon the fuppofed Depths from 
the Surface o f  the W ater to the Bottom o f  the A ir included in a Cylinder o f 60 
Inches, clofed at one End, and having the open E nd downwards.

Depths in Water. \Air coinpreft  ̂ to

Feet. Fathoms. Parts.

00
1
2

3

4

5
6

00
o
o
a
O
0
1

I
I X  i 4> 
ajL 
3 5 
JX 
3« 

J  J. 
3 7
X X  
3 8 
J.JL

Inches.

60
581^,
56 f
55 

53l f  
52 .% 
507 f

Depths in Water.

Feet. Fathoms.

0
7 0
8 0
8i- 0

9 i t
10 0
11 0
12 2

jir  compreft̂  to

Parts.

X X  
4  o 
J i .  
4 I 

<
JIJ. 
4  i  
X X  
4  ) 

J . J L
4  4  
X X  
Ai

Inches.

Ia4 9

48/1

4-7 ;
46/3

4 5

_4 4 _^ 

Depths
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Depths in IVater, .4ir  coniprefti to in H'̂ ater. Air comprefty to

Feet. Fathoms. Parts. Inbces. Fathoms. Pans.

0 X X4« 43 m 660 110 Í
2  z 2 ^

14 0 X I

47 424s 693 1 1 5 Í X
2  1 2 1*1

Í 5 2 i X X

4S 4 » t 726 121
I

2 Í f
16 0 X X

49 4*^4 9 759 1267
t

*4 2 i
i 6 i 0 XÍ 40 792 132

t
» J 2 t

*7 0 X X  Í 0 39 t 825 i 3? t
X

g
18 6

X X  i r 38“ 858 »43  ̂ %
'9 0 X X) 2 38 ó 891 148Í a  8  t 2 ^
20 0 X X  

5 ) 37v t 924 •54
j.

»9
A

•¿»9
21 3i

X X  

} 4 36 t 957 159Í 3 “ *
2

22 0 X X  

5 J 36 990 165 X  

3  1

t X A  

* 3 4
A

23 0 X X  { 6 35 , \ 1023 170Í X1 1
Ci

24 4
XXÍ 7 34f f 1056 176

1
r i I * 1 

t  t

25 0 X X  

5 9 34 . ,̂ 1089 i 8 i i Í 4 1*7

26 0 X X

5 y 33 j 9
1 122 i 87_ 3“j

É
1   ̂%

27 4 -i X X

6  0 33 1^55 1921 3“<S I Í  « ft

28 0 32| f 1188 198 i ^ 7 I  4  ‘

29 0 X X  

6  1
3 i f i 1221 203Í X

3  ^  t
F i x  

*  J  9

30 5 X X 3 '  f ^254 209 j”? I ó
3 <
32

0
0

XX 
«4 
XX 
6 i

30TÍ
30i t

1287
1320

2 I4 Í
220

1
4 * 0

1
4 ~ i

I i  
l i f

33 5 i- X 30 1353 225Í X
4  » I f

66 1 1
A

JL2 20 1386 231 1

4 * 3

99 16 ;
..F

1

4 15 1419 236Í X
4 - ^

132 22 1

5
12 1452 242 t

• T j • j
165 27t

s

i .
j C

10 1485 247Í
1

4 6

198 33
c *

J ,

7
8 f 1518 253 X

4 7

231 3ÍÍÍ 1

t 7 i 1551 258t X
4 8  

X
4 9  X 
4 0

I i
264 44

J t

A

0 6 f 1584 264 159
297 49i A 

1  0
6 1617 269Í 1 1

339 55 X  

1  T

r 1
5 » Í 1650 275

1  ^  

. 1  

Í I  

X J * 
X 
1 3

1 «i 1 -t I
363 60^ i  

1 % 5 1683 280Í
396 66 \

Í  3 4 *̂ 17 1 6 286
429 7 ' i

1

> " 4 4  i 1749 291» 1

j ' 4
I 9

462 77
X  

I  5 4 1782 2 9 7,
1

f i i ñ
495 82t A

3 4
18 15 302Í L

5

f ^I » 4 
*

528 88 X 1 7 3 «̂ 1848 308
w
X 
5 T 

•

5 d

1 « 9 
•

561 9 3 Í
t

1 8 3 t 1881 3 ' 3t
X

I 2 9 
•

594 99
1

1 9 z h 19 14 319
X  

J 9 if®
627 104-1 A

, i M
3 324»

1 1

D d  4 2 . Let
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I 2. L et E B  reprefent the ^uhe =  x.
' J B ,  the Diftance o f  the upper Part o f  ih t  Tube from tlie Surface, o f  the

W ater, above ov under it =
F C , the Depth o f  the W ater from its Surface to the Bottom o f  che Air

witliin the -
C B , that Part o f  it which remains filled with A ir, withm the W ater.

, C D ,  the reft thereof, which is full o f  Water.
And any two o f  the three firíl, Z», and a, being given, the other is

k n o w n ; apd confeqviently the reft alfo.
For, if by the incumbent W eight o f  33 Feet Depth in W ater, the Air in 

the "lube is compreit into H a lf  the Space it filled before, the^ the faid 33 
Feet Depth o f  Water equals the W eiglit, or Prejfure ot the incumbent Air 
on the Surfacc o f  the W ater. N ow , as the W eight or Prejfure o f  the Air 
on the Surfaccofth e  W ater, is to the Depth o f  the Water, from the Sur
face thereof to the Bottom o f  the A ir within the Tube i fo is the L.ength of 
the Tube fill’d with A ir, to the Length thereof filled with W a t e r : 'I'hat is, 
according to the faid Experiments, putting 2 for 33, or whatever, at other 
Times or Places, fluU be found to be the Weight or Preffure o f  the Incum- 
be.;t Air on the Surface o f  the W ater (for it is not always die -fame cxadly  ;) 
z  \ a ; : a-\~b : a~x a h  ^  C D .

a^^ah-^-za-rzb 
A n d  tiierefore --------------------- =  x.

T ]

Z

here fore X —  a ^ b .
2

And bb-\-zb~\~zz'^zx-\'h-

Eftfís cf
th t  V Jry in g

Therefore n and b being given, x  is known by the firft Equation ; and a 
af.d X being given, b is known by the fecond i and b and\v being given, a iff 
known by the

T h e  Horizontal Line B F B A F ^  is fubftituted for G A B E F h ^  \Vhen the 
dhfe End o f  the Tube is not even with the Surface o f the IVater, to void the 
Breach í*C = ¿  in the Length of the
i L X X I I I .  I caufed to be blown at the Flame o f  a L am p three fmall round

Weight(plafs-B'.ibl^Ies about the Bignefs o f  Hazel-nuts, and furnifiied each o f  them 
yith  a Íhoít and flender Sletii  ̂ by whofe means they were fo niccly potfed 
in Water^ that a very fmall Change o f  W eight would make them either 
Emerge if ;t!iey but lightly leaned on the Botton? o f  the VeiTcl, ¡o r  f inkj  

BryL-.n.gi. flo:|ted On thc T o p  o f  thc \Vatcr. This bciug don-̂ i at a tiine whc*n
5*5 • y¿ff:c/p/xre was o f  a convenient W eight, I put them in a w idcfm ovd i’d

'lafs i'urriiihed Svith common W ater, and leaving them in a quiet Place, 
;erc yet^tliey were frequently in m y E ye, and**were íiiHere3  to continue 

n:\iny. W eeks (or fomc Months) I pbfcrved, as I expefted, that fomctimes
they

U f l E D -  - ' I
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they would be at the Top o í  the Water^ and remain there for divers Days, 
or pcrhajjs W e e k s ; and fometimes would fall to the Bottom, and after 
having continued there for fome time (lon ^ r or ihorter) they would again 
emerge. A nd though fometimes (efpecially if I removed the Veflel that 
contained them to a Soutliern W indow) they would rife to the or fall 
to die Bottom o f the Water, according as the A ir  was hot or co!d\ yet 
’ twas not difficult to diilinguifh thefe Motions from thofe produced by the 
varying Gravity o f  the Atmofphere. For when the Beams o f  the Sun, or Heat 
o f  the ambient Air^ by rarefying the A ir  included in the Bubbles  ̂ made 
that y//r drive out fome of the Water^ and confequently made the whoI&. 
Bubble (confiiVmg ot Qlajs  ̂ A ir  and Water) fomewliat lighter than a Bulk 
ot Water equal to it, though the Bubble did ncceflarily fwim as long as 
the included A ir was thus rarefied, yet when the Abfence o f  the Sun, or 
any ocher Caufe made the Air lofe its adventitious Warmth, there would 
enfue a Condenfaticn oí the A ir  again *, and thereupon an Intrufion o f  more 
W ater (to fucceed the Air) into the Glafs, and confequently a finking o f  
the Bubble ; and this would commonly happen at Night, if it did not hap
pen fooner. But when it was upon the Account o f the varying Weight o f  
the Almofpbere that the Bubbles either rofc or fell, it appeared by the Baro- 
fcopcy that tiic Atmofpbsre was fo heavy or ib light, that they ought to do fo. 
Inibmuch that 1 divers times predicted, whether Í fliould find the Mercury in 
the Barofeope high or low, by obferving the Situation and Pofture o f  tlK* 
Bubbles ; and confulting that Inftrument, it verified my Conjc(5turcs. And 
though whilit the Atmofphere was not too confiderably cither light or hea
vy, the Changes ot the Air as to Heat or Cold, would (as I was faying) 
place the Bubbles fometimes at the l  op, and Ibmetimes at the Bottom of 
the Water, within the Compafs o f  a Day ; yet if the Atmofphere were either 
very heavy or very light, the Bubbles would continue at the Bottom or 
at the Í op ot the Water for many Days together, in Cafe the Atmofphere 
did not in all that time change its Gravity^ A nd I remember, that 1 did 
tor Curiofity's fake, when the Quick-filver was high in the Barofcope, put the 
Gials two or three Days in a South-Window about Noon (and for a good, 
while after) and chat in fun-ihining Weather, and yet even then the Bub
bles did not emerge, though it appeared by a good ¡¿al'd Weathcr-Glafsy 
whicii I kept in the fame Window, that the ambient Air was much warmer 
than at other times, when I had obferved the Bubbles to keep at the T o p  of 
iiie Water.

j .  It being very difHcuIt to feveral Bubbles precifely, as w'ell
one as another, 1 thought ic not ilrangc tiiat all the three Bubbles did not
conrtancly (though for the molt part they did) rilé and tall .together, but
fonierinus two o f  them, and nov/ and then ^though leidom) one alone,
'''ouki iink or e m e r g e  wheii liic Change oí the W tig iit  otuhe Mimfphtre xvas
not confidvrably enují^i to operate lenfibly upon the: relt. -And theicfore
tis not amifs to poije a gicat Number oí; Bubbles together, thit after Trial

made o f  ail, c !-  r:ttvft,.niay be cholcn. i'ov I have obicrveti.ic fometimes
to happc*it titn -ra i5u!¿'.;c't!uc; lloAtcd xs^eu ='f,vasiirft poi/cdy y iO M  alter

a while
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a while fubfidc without any nianifcft Caufc, or if it v/ere made to fmk by 
fu c h a C a u lc ,  it would continue at the Bottom o f  the W ater, though t:-.ac 
Caufe were rem oval *, which difficult Phtsnomtnon fceining '■o depend upon a 
kind o f  Imbibition made o f  ccrtain Particlcs o f an a c  : tl Adture by the Water, 
the Confideration o f  it belongs to another Place, not to this, wher t may 
fuffice, that the Experiment did fometimcs adually anfwcr Expeitacion, as 
that abô ê related did, wherein m y main Drift was to ihcw, that fince, as 
the Atmofpbere is heavier or lighter, ’ tis capable to work upon Bodies under 

I W ater, fo as to procure their iinking, or their Hmerfion \ the Air (though
«  Fluid a thoufand times lighter) mull lean or prefs upon the itfelf, 

w by whole Intervention it produces thefe Effe<5ts, which confirrr.s wiiat T olfg.
where teach, that the Atmofphef-e is incumbent, as a heavy Body, u^kíii the 
terraneous Globe.

rV- L X X I V .  I caufed the Edges o f  m y Recipient to be well ground, fo as that 
¡, «ivCTia-a-fl/being apply'd, it every where touched a Glafs Plate, which had alfo been
^ v e r y  fmoothly ground to lerve for a Cover to the fame *, and I ipread a Piece 

M.Papio,n. o f  Lamb skin wetted, over the faid Plate, and having thus applied it to 
«0-P-477- Engine  ̂ I put my Recipient over i t :  But in one l Ĵace there was a Hail- 

Ihot o f  Lead, which kept the Receiver from being exa<5bly ap; lied to its Co- 
ver, that fo the Air might m.ore freely get out. And having afterwards 
whelmed another great Receiver over all, I caufed the Pump to be plyed. All 
being well evacuated  ̂ I ihook the Engine fo as that the little Receiver fell off 
from the Hail-ihot, and ftood every where clofe to the Skin, expanded over 
the Cover o f  the Glafs Plate. Then I had no more to do but to fuffer the 
A ir to re-enter into the great Receiver^ and this A ir preíTing upon the little 
one kept it fo clofcly fattened to its C over, that it was impolfible for me ro 
fever them. And 1 am afiured, that the A ir enters not into the fmall R<- 

n- »»»• p. ceiver  ̂ when ’ tis thus applied upon tlie Skin •, for I have often put Gages in them,
; which always kept at the fame Height, aitho’ the Air was jiermitted to re-

pafs into the great Y o u  might alfo let alone the putting under of
* the Hail-ihot to keep up the littie Recipient^ becaufe the A ir  by its Spring would

Jift it up fufficiently; but then tlie Vacuum would not be ib perfeflly made.
H W hen I firft began to keep Receivers thus o f  Air^ I apply*d Eels-

Skins to the C o v e r : But I found them not proper for Things that are intend
ed to be conferved a long Tim e, becaufe by drying they grow fpringy^ and

 ̂ this Spring is capable to raife the whole Pillar o f  A ir  that prelTes the Receiver
'* againft its Cover i and fo the Air gets in between, and fills the place ex-

haufted.
|[ Afterwards I employed Mutton-Skins *, but that fticks yet lefs clofe than an

Eel-Skin: For, as foon as the external A ir comes to prefs Uj>on it, it makes 
f all the Waier^ which wetteth the Skin, that ftands over without, enter into

the emptied Receiver; and you may fee little Drops o f  W ater coming out of 
the Pores o f  the Skin that is under the Receiver ; and after the Water is alí 
entred, the A ir  quickly gets in the fame W ay.

A t  length I took a Lamb-Skin^ and by means thereof I have kept R eco v er s
empty 8 D ays cogcth.er, and never perceived it fail. Y e t ,  for greater fecurity*

I  do
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I do put T urf m in e  round about fuch Receivers as I mean to keep (launch a 
long Time. Mean while, this Difference betwixt the Skins of Mutton and 
iMjnbs is Ibmewhat remarkable, and confirms what Ph^jcians fay of the diffe
rent Conftitution o f  Bodies in Touih and Old Age, I afterwards found that 
Paper wetted ferves as well as a Lam b-Skin; but you m ud put Turpentine 
about it before it be dry.

1<XXV. Some Lettice-Seed being fown upon fome Earth in the open Air, 
and fome o f  the fame Seed at the fame time upon other Earth in a Glafs Re- ¿ Ú t í  r ,.  
cciverof the Pneumatick Engine  ̂ afterwards exhauiled o f  A ir, the Seed e x - " ' ’ " ¡  h  
pofed to the Air was grown up an Inch and a half high, within 8 D a y s ; But ¿’ 4*5?' 
that in the cxhaufted Receiver^ not at all. A nd, A ir  being again admitted in
to the faid emptied Receiver, to fee whether any o f  the Seed would then come 
up, it was found, that in the Space o f  one W eek it was grown up to the 
height o f  two or three Inches.

L X X V I .  E xp A . o n .  29th, 1667. H aving procured a Piece of/Vm^^f'ííJí/, 
about the bignefs o f  a Groat or lefs, tliat gave a vivid L/ight (for rotten Wood) 
we put it into a middic-fized Receiver^ fo as it was kept from touching the 
Cement; and t!ie Ptwip being fet a-work, we obferved not, during the 5 or aÍ*!'» sw-
6 firft Exfu6lions o f  the A ir, that the Splendor o f  the included W ood was 
manifeilly leíléned (though it was never at all increafed but about the 7th /̂JWr'.Rob. 
Suck, it leem’d to grow  a little more dim, and afterwards anfwered our Ex- ^581“* 
psflation, by losing o f  its L ight more and more, as the A ir  was Hill farther 
pumped o u t ; till at length about the loth  Exfuition, ('though by the removal 
of the Candles out o f  the Room , and by black Cloaths and Hats we made 
the Place as dark as we could, yet) we could not perceive any Light at all 
to proceed from x\\c4Focd.

Exp, II. Wherefore we let in the outward A ir by Degrees, and had the 
pleafure to fee che feemingly extinguiíh’ d L ight revive fo fail and perfeélly, 
that it looked to us all almofl like a little Flafh o f  Lightning, and the Splen
dor o f the W ood Teemed rather greater than at all lefs, than before it was put 
into the Receiver.

But partly for greater certainty, and partly to enjoy fo delightful a Spcfla-
cle, wc repeated the Experitr.ent with the like Succefs as at firft. Wlierefore
being defirous to fee how foon thefe Changes might be produced, we included
the Wood into a very fmal! Receiver o f  dear Glafs, and found, that in this
the Light would begin to grow faint at the fecond, or at leaft at the third Ex-
iuaion of the Air, and at the 6th or 7th would quite difapj^ear. A n d  we
found by a Minute-W atch, that the fending the Candles out o f the R oom ,
the pumping out the A ir till the W o o d  would ihine no more, the re-admitting
of the Air (upon which it would in a trice recover its Light) and the fending
in for the Candles to confult the W atch , did in all take up but 6 M i
nutes.

Exp. III. H aving exhaufted this new Receiver till the W'ood quite difap- 
peared, we (laid fomewhat above a quarter o f  an H our in the Dark, without 
perceiving that the W o o d  had regained any thing o f  L ight, tho’ about the 

o f  this T im e, we made the place about it as dark as wc couJd ; and then
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it being too Uvic at Night to protrail the Experiment, we let in the Air-, 
upon whofe AdmilTion the W ood prcftntly rccovercd L ight enough to 
be confpicuous at a Diftance, tliougli it feemed to be fomewliat Icfs vivid 
than before; which yet may be eitlier a eaknefs in m y Sight, or an Ef: 
fe a  o f the Steams of the Cements, unfriendly perhaps to die Luminoufnefs of

the W ood. . , , .
T ile  Night following v/e put in a piece of W ood b  t 3n 1 1C ormcr  ̂

this being above an Inch long, and that ihonc very vigorouily *, and having by 
a ÍCW Sucks quite deprived it o f  Light, we IcFc it in the exhaufled Receiver 
for tlill half an I lour, and then coming into the dark Room again, we found 
all had not continued fo ilanch, but that fomc fmall Portion o f  A ir had infi- 
nuated itfelf into the Receiver. This we concluded to be but a fmall Por
tion o f  Air, becaufe the W o o d  was but vifible to an attentive E ye. And 
ycC that it was really fome Air which was got in, that cauíed the little glim
mering Light which we perceived, may appear by this, that it did prefently 
(as we expcded) vanifh at tlic firil or fecond Suck ; and then the A ir being 
let into the dark Receiver, the included W ood prefently íhone again as before i 
tho* I fufiK-iled that I difcerned fome little Diminution o f  its Brightnefs;

|; which yet till farther Trials o f  the like Kind, and for a longer T im e, have
been made, I dare not afiirm.

Exp. IV . Having obfcrved on another occafion, That fometimcs the Ope
ration, which the withdrawing the Air hath upon a Body included in tlic 
Receiveŷ y proves more confiderable fome Minutes after we have ceafed Pump- 
ingy than immediately after the Kxercife is left oiF, I imagined, that even in 
fuch Cafes, where the U gbt is not made v/holly to difappear (tho’ it be made 
fllnioil quite to do fo) by the emptying of the Pnemmtical-GlafSy the fufFering 
the Body to remain a while there, though without any Pumping (unlefs now 
and then a very little to remove tlie Ah\ that might have ftolen in in the mean 
time) the remaining Light o f the Body might probably be farther impaired, 
i f  not reduced quite to vaniíli. T o  examine this Conjeifture, we put in a 
Body tliat was not whicli had fome Parts much more luminous than
the reft *, and having drawn out the Air, all the others difappeared, and 
even the fo]-mcrly brighter ones ílione but faintly, when the Pneumatical- 
Glafs fccm*d to Ix: exhaufted. But keeping the included Body a while in that 
unfriendly Place, we pLrceived the Parts that had retained Light, to grow 
more and more dim, fomc of them difappearing *, and that which was former
ly the moil confpicuous, being now but jufl vifible to an attentive Eye, and 
that fcarce without Difinite *, tor if  we had not known beforehand, that a ihi- 
ning Matter had been included in the Receiver, perhaps we fliould not have 
found it out. (And he that had the youngeft Eyes in the Company could not 
at ail difcern it;) but the A ir being let in, the Body began to íhine again.

Exp, V . 7'he Rarefá¿Jion or Expanfton o f  the Jlir^ having fo notable an Oj>e- 
ration upon our íhining W ood, I thought it would not be amifs to try what 
the Co'mprejfion o f  the A ir  would tlo to i t : For which Purpofe w'e included a 
Piece o f  it in fuch a little Inftrument to ccmprefs as hath been devifed and 
propofed by M r. Hook. But tho* we impelled the A ir forcibly enougii into

 ̂ the
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the GJafs, yet by rcafon o f  the Thicknefs requifite in fuch GlaíTes, and the 
Opacity thcncc arifing, we were not able then to determine, whether or 
no any Change was made in the Luminouffiefs o f  the Wood, W hich I thought 
the lei's ilrange, becaufe by fome Experiments purpofely devifcd, I had long 
fincc obfcrved. T h a t even a great PreiTure from a fluid Body, which pref- 
fcth more uniformly againft all the Parts it toucheth o f  the confiftent Body, 
does work a far lefs manifeft Change even on fofc or tender Subilanccs, than 
one would expeil from the Force wherewith it comprefleth.

V I. Thinking fit to try whether a fmail Quantity o f  A ir, without 
being ventilated or renewed, might not fufÜce ro maintain this cold Fire, 
tho’ it will not that o f  a live Coal, or a Piece o f  Match, we caufed a Piece o f 
Ihining Wood to be hermetically fealed up in a Pipe o f  clear and thin Glafs ; 
but dio* carrying it into the Dark, we found it had quite loft its Light, yet 
imagining that that might proceed from its having been over heated (b e 
ing fealed up in a Pipe not long enough to afford it a due Diftance from the 
Flame of the L amp we employed to feal it) we cauied 2 or 3 Pieces o f  freíh 
Wcod̂  amounting all o f  them to the Length o f  about two Inches, to be feal’ d 
Vjp in a ilendcr Pipe between 4 or 5 Inches in Length ; which being warily 
done, the W ood retained its Light very well, when the Operation was over, 
and afterwards laying it by my Bed-fide, when the Candles were carried away 
out of tlie Room, I confidered it a while before I went to fleep, and found it 
to fliine vividly.

The next Morning when I awaked, tho’ the Sun was rifen, yet forbearing 
to draw open the Curtains o f  m y Bed ’ till Í had looked upon the feaPd Glafs, 
which I had fenced with a Piece o f  Cloth held between it and the W in 
dow, my Kyes having not yet been expofed to the Day-light, fmce the 
Darknefs they had been accuftomed to during the N ight, made me think the 

ihined brighter than ever. And at N ight, after 10 o f  the C lock, look
ing on it in a dark Placc, it appeared luminous all its length, though not fo 
much as in the Morning.

1  he Morning alter, and the N ight after that, the fame W ood did likewife 
manifcftly, though not vigorouHy, íhine *, cfpecially one Piece, whofe Light 
was much more vivid than the re it : A n d , for ought I know, I might have 
obfcr\’Cil them to fliine longer, if one o f  the fealed Ends of the Glafs had not 
been accidentally broken.

VII. I caufed a Piece o f  Iron to be forged, v/hofe T o p  was o f  the Big-
nefs of a Nutmeg ; the red being a Stem o f  an Inch, or an Inch and a halt long^ 
or which we provided a little Cundleftick o f  Tobacco-Pipe Clay, which would 

not yield any Smoak to fill and darken the Receiver. I'hen having heated the 
Iron red-hot, and placed it in this C lay, fo that the round Part was clearly 
protuberant, we conveyed it into a Receiver oí white Glafs, which was fo 
I Sides at as great a Diftance as we could fiom the Iron,
fit the exceíTivc Heat fl^ould (as we much feared it wouldj break the Glafs,

cn fending aw'ay the Candles, and making die Room  dark, we haftily 
pumped out the A ir, but could not perceive the withdrawing o f  it had any*

peration on the glowins; Iron. A n d  though it continued Ihini
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to give us an Opportunity to pump out and let in the Air three fcvcral Times, 
yrt could not obferve, that the Air had any manifeft Operation one W ay 
or other. For though upon the withdrawing of the Air the Iron grew dimmer 
and dimmer, yet that I attributed to the cooling ot i t ; and the rather, be- 
caufe having (to examine the Conjeéture) let in two or three times the Air, 
when the Receker had been exhaufted, there appeared no maniteil Increafc of 
Light upon the fudden AdmiíTion of it.

Exp. VIII. Some cuHous Perlbns would perhaps, if they had been prefent, 
have defired to fee a Trial made, whether or no a fmall Piece oíflAning IVood, 
being fo included in the Receiver^ as that the pumping out o f the A ir  fliould 
have no injurious Operation upon the Body o f  it, its Light would, upon the 
withdrawing o f  the Air^ be manifeílly diminiibed : This W a y  I was the lefs 
backward to try, becaufe it did not readily occur to my Memory, that by any 
manifeft Experiment it appeared, that a Body, more thin than A h\  will, or 
can, tranfmit I jg h t ,  as well as other Diaphanoiis Mediums. hereiore ha
ving bermetically fealed up a Piece o f  fhining W ood in a flender Pipe, and pla
ced it in a fmall Receiver that was likewife made o f  clear Glafs, we exhaulled 
it o f AtTy and afterwards let in again that which we had excluded. But by nei
ther of the Operations could we perceive any fenfible Decrement or Increafe 
o f  die Light o f  the W ood ; though by that very Obfervation it appeared, 
that the Glafs had been well fealed, fince otherwife the included A ir  would 
have got out o f  the Pipe into the Receiver, and have left the W ood without 
Light.

Exp. IX . I took an old, but thin Glafs, fealed at one End, whofe Shape 
was pretty cylindrical, and whofe Bore was about the Bignefs ot a M an’ s lit
tle tinger, and whofe Length was about a Foot or more. Into this Pipe, near 
the fealed End, we put a Piece of jhining JVcody wedged in with a Piece o f  Cork 
to keep it from falling; and having inverted the Nofe ot it into another (len
der Glafs, but not cylindrical, wherein was pretty Store of Quickfilver, we 
put them both into a long Receiver^ lhaped almoíí like a Glafs Churn j and 
having pumped a while, that the A ir  included in the Pipe expanding itfelf, 
might deprefs the Qiiickfilver, and fo make Efcapes into the Receiver as long 
as we thought f i t ; we then let in the outward Air, that the ftagnant Qtiick- 
niver might be impelled into the Cavity o f  the Pipe nov/ freed from much of 
the A ir, to the Height requifite for our Purpofe.

This done, we plied the Pump again, and obfcrved, that as the A ir  in the 
Pipe did by its own Spring expand itfelf more and more, and grow thinner 
and thinner, the Jhining Wood grew dimmtr and dimmer, till at length it 
ceafed to ihine, the internal A ir being then got a good way lower than the 
Surface o f  the external Quickfilver ; whereupon opening the Commerce be
tween the Cavity o f the Receivery and the Atmofpherey the Quickfilver was 
driven up again, and confequently the A ir above it was reftored to its former 
Dcnfity ; upon which the rotten W^ood alfo recovered its Light. W'hat the 
greateft Expanfion o f  this Air was, we could not certainly determine, 
becaufe the Expanfion raifed the external Quickfilver fo high, as to hinder 
os to fee and meafure i t : But we guefled, ̂  that the A ir readied to about

a Foot
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a Foot or more from the T o p  o f  the Pipe to the Surface o f  the Quickfilver 
near the Bottom of it. But when tliat rarined - A ir  was impelled into its for
mer Dimenfions, w e meafured it, and found, that the upper Part o f  the 
Tube, unpofleft by the Quickfilver, was about 3 Inches j and the Wood be-' 
inw about an Inch long, there remained two Indies or fomewhat better for the 
Mr. But this Experiment ought to be repeated, when exafter Inftruments 'Í
tan be procured. ;

Exp. X . Thinking it fit to try, as well, whether ftinking Fiíh that íhines, -
be of the fame Nature, as to Luminonfnefs^ with rotten W ood that íhines too ; ^
as, whether the withdrawing o f  the A ir will cxtinguifh or eclipfe the Light 
oí a confidcrable Bulk ot luminous Matter^ as in the Experiments hitherto I
made, we found it would do to a fniall one ; v/e took a Fifli that we had |
kept, and caufed to be watched till it was almoil all over lumifjous  ̂ tliough *
much more in die Belly, and fome Parts of the Head, than elfewhere : A nd 
having ful'pendal him in a conveniently fhaped Receiver^ we found him to 
give ib great a L ight, that wc fufpected beforehand that the withdrawing 
of the Air would hardly have its full Operation u[x>n a Body, whole Bulk 
was confiderablc as well as its L ight very vivid, and which had many /«w/- 
nous Farts retired to a pretty Dillancc fron-\ the Air. Accordingly having 
cxhaufted the Receiver as much as we were wont, it appeared indeed, efpe- 
cialiy towards the latter End o f  the Ojx*ration, that the Abfence of the Air 
did confiderably leííen, and in fome Places eclipie the Liglit o f  thofe Parts 
that flione lefs llrongly : But the Belly appeared not much lefs lumincus than 
before. Wherefore fuppofing, that upon the turning o f  the Stopcock  ̂ the A ir 
coming in much more hallily than it could be drawn out, we ihould have 
the bcft Advantage to difcern, what Intercil it had in the Ijtmincufnefs o f  the 
Fiih, wc re-admitted i t ; A n d  upon its ruthing in, perceived the Light to 
be, as it were, revived and encreafed ; thofe Parts o f  the Fiíh that were 
Icarce vifible before, or flione but dimly, receiving prefently their former 
Splendor.

And not to leave unprofecuted the remaining Part o f  the Experiment, 
which was to try, whether it was the Kind o f  the luminous Bodŷ  or only the 
Grcatnefs o f  the Bulk  ̂ and the Vividnefs o f  Lights and, if  1 may fo fpeak, 
the Tenacity o f the Subftance it refided in, that made the Difference between 
the Fijh and IVood ■, we put Part o f  a Fiíh o f  another Kind, that ihone much 
more taintly than that hitherto fpoken of, and but in fome Places and by the 
withdrawing the A ir, we made fome o f  the luminous Parts dilappear, and the 
others fo dim, as fcarce to be difcerned ; and yet both the one and the other 
regained their former I jg h t  upon the Return o f  the Air.

And to purfue the Experiment a httle farther, we put in fiich a Piece of
the firft Piih, as though it were briglit, was yet but thin, and not confidera-
oly great j and upon pumping out the A ir, we found it, according to our
Expectation, quite cclipfed, though it recovered its L ig h t upon the Air's 
He-entry.

^  is probable that fome will make ufe o f this Difcourfe to countenance 
their Opinion, That notwithilanding the Coldnefs (at lead as to Senfe) o f
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Fiíhcs and other Animáis, there may be in the Heart and Blood a vital Kind 
of Fire which needs A ir, as well as thofe Fires which are fcnfibly h o t : Wliich 
may leíTen the W onder, that Animals ihould not be able to live when robb’d

of Air. 1 /V T̂
Exp, X I .  T o  examine the Conje¿lure mentioned in the laft Experiment,

* T h a t the Durablenefs o f the Light in the ihining Fiih, in fpight of the with
drawing the Air, might proceed in great Part from the Vividnefs o f ir, and 
the Beauty o f  the Matter it refided in, rather than from the Extent ot the 
luminous Body, in Companion of the fmall Pieces ot (hining W oo:l, I hithcr- 
ro had made my Trials with ; in Dec. 1667. I got a largo Piecc ot W ood, 

U whofc luminous Superficies might be j^rhaps 10 or 12 times as great as chat
| l   ̂ which the Eye faw at once o f  the Surface o f  fuch Fragments o f  ihining Wootl

as I was wont to employ : A nd though fome Parts o f  this large Superficies 
ihined Wvidiy enough (for rotten W ood, for the L igh t was ufually interior 

jl to that o f our Fifli) yet this great Piece being put into a convenient Recei-
jP ver, was, upon the withdrawing o f  the Air, deprived o f  Light, as the fmal-
ri ler ones had been formerly ; the returning Air reftoring its L ight to the one,
Í; as it had done to the other.

Exp. X l l .  1 took fomc fmall Pieces o f  rotten Fiih, that ihone, fome o f  them 
more faintly, and fomc o f  them more vividly, in reference to one another, 
but none as ftrongly as fome tliat 1 could have employed ; and having in a 

1-̂  very fmall and clear Receiver fo far drawn off the A ir, as to make the inclu-
detl Body diiappear, we fo ordered the Matter, that we kept out the Air for 
about 24. H ou rs; and then allowing the A ir to re-enter in a dark Place, 
and late at Night, upon its firll Admittance the Fiih regained its Light.

Exp. X III. I'his compared with fome o f  m y fornur Obfervations about 
Putrefaétion, put me upon a Trial, which, tho’ it miicarried, I fliall iiere 
make mention of, that in cafe you, who arc better furnilhed with GlalTcs, 
think it worth while, you may get reiterated by ihe Society’s Operator *, con- 
fidering how great an Intereft Fiitrefaélion l-ath. in the jhimng o f  and
A ir  in the Pboinomena o f  PutrefatUon. I thought it might be fomewh.at to the 
Purpofe, to take a that was, according to the common Courfe I had 

fc obferved in Animals, not far from the State, at which it would begin to fhint^
and having cut out a Piece o f  it, I caufed tiie reft to be hung up again in a 
Cellar, and the exfeéled Piece to be put into a I'mall and tranfpaofnt Receiver, 
that we might obfcrve, if a Day or two, or more, after the Fiih in the Cel
lar ihould begin to íhine, that in the exhaufted Receiver would either alfo 
ihine, or (becaufe that feemed not hkely) would, notwithftanding the Check 
which the Abfence o f  the Air might be prefumed to giv'e the Putrefa^m^ be 
found to ihine too, either immediately upon the AdmiiTion o f  the A ir  or not 
long after it.

ijl But this Experiment was only defigned and attempted, not compleatcd ; the
J  Receiver being fo thin, that upon the Exbauftion oí the internal A ir , the

W eight o f  the external broke it, and we could fpare another o f  that Kind 
from Trials, we were more concerned to m ake: Notwithftanding which we 

I' 'made one I'rial more, which fucccedcd no better than tiie former, but mif-
carried
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carrieJ upon a quife different Account, v iz . Becaufe neltlier the included 
Piece o f Fiili, nor the remaining, tho’ it were o f  the fame Sort with the 
Filhes I ufually employed, would fiiine at all, tho* kept a pretty while be
yond the ufuai T im e, ac which fuch Fiflies were wont to grow luminous. But 
that this Paragraph may not be ufelefs to you, ÍMI take this Occafion to give 
you a couplc o f  AUvertiiemencs, that may relate not only to this Experiment, 
but alfo more generally to thofe whether precedent or fubfequenc, where Jbin- 
ing I'ijh are employ’d.

Jdvertifetnent 1. In the firí  ̂ place then, I will not undertake, that all the 
FA'fcriments you ihall make with rotten Fiili, ihall have juft the fame Suc- 
cefs with thcfe I have related. l*or, as I elfcwhcrc obfcrved, that tlie Event 
of divers other Experiments is not always ccrlain, fo I have had Occafion to 
obfervc the like zbout o f  Fi/hcs. And I remember, that having once
defigned to make Obfcrvations about the Light of rotten Fiihes, and having, 
in order thereunto, cauft*d a com;:etent Number o f  them to be bought, not 
one of them all would fnine; tho’ they were bought by tlie fame Peribn I 
was wont to employ, an-1 hung lip in die fame Hace where I ufe to have 
them put, and kept not only cill they began to putrify, but beyond the Tim e 
tlut others ufed to continue to fliine: Altho’ a Parcel o f  the fame Kind of 
Fiihes, bought the W eek  beiore, and another of the fame Kind, bought not 
many Days after, flm ed  according to Expedation, W hat the Reafon o f  this 
Difappointmerit was, 1 could not determine ; only I remember, that ac the 
Time it happened, the Weather was variable, and noc without fome Days o f  
t'roft and Snow.

yidver. II. Notice mud alfo be taken in making Experiments with 
Fi/h, that ú\éx Luminoufnefs is not wont to continue very many Days : W hich 
Advertifem.ent may be therefore ufeful, bccaufe, without it we may be apt 
fometimes to make Trials, that cannot be foon enough brought to an lifue, 
and fo we may millake the Lofs of Light in the Fiih to be a l.)eprivation of 
it, caufed by the Experiment^ which indeed is but a Ccfiation according to the 
ufual Courfe of Nature.

Exp. X IV . W e  put a Picce o ffdning Fifty into a wide-mouth’d Glafs, about 
half fill’d with fair W ater, and having plac’ d this Glafs in a Receiver  ̂ w eex- 
haufied the Air for a good while, to obfcrve, whether when the Prejjure o f  
the Air was removed, and yet (by Reafon o f  the Water that did beiore keep 
the Air from immediately touching the Fiíh) the Exhauftion o f  the Receiver 
tlid not deprive the Fiíh o f  that Conta(5t o f  A ir, which it had loíl before; w!ie- 
fhcr, I fa y , in this Cafe the Abfence o f  the A ir  would have the fame Inñucnce. 
on the ihining Body, as in the former Experiments.

And here, as far as the numerous Bubbles excited in the W ater would give 
us leave to difcern it, we could not j)erceive, that either the Abfence or Re
turn o f  the Air had any great Operation upon the Light o f the immerfed Body.

I fliall here inform you, that tho’ when I formerly put together fome Notes 
about luminous Bodies,. I confined not m y Obfervations to one or two Sorts o f  
fiihes *, yet thefe Experiments were all o f  them (except a collateral one or 
two) made with V/hitings^ which, among the Fiihes 1 have had Occafion to •

take
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take Notice of, is (except one fort that I cannot procure) tlie fittcft for fuch

Trials. . rr ■ i
Exp, X V .  T o  profecute the I. and IX . Experiments m one Trial, we took

fomewhat late at Night a Piece o f rotten Fiih, which we judged to ihine too 
ftronaly tobe quickly deprived o f  all its L i g h t ; and having put it into a fmall 
and clear Receiver  ̂ we found, as we had forefeen, that the Light was mucii 
impaired, but nothing near fupprcfícd by the withdrawing ot the Air. Where
fore having removed the Receiver into a convenient Placc, I caufed it to be 
brought to me about Midnight, and having made the Place pretty dark, I per
ceived the included Bodv to continue to Ihine more vividly than one would 
have expedtcd (and, if  I miftake not, I faw it íhining in the Morning whilft 
it was dark;) but the Night after, coming to look upon it again, its Light ap
peared no more; Notwithftanding which, I made a Shift to keep out the 
Air about 24 Hours longer, and fo after 48 Hours in all, we opened the Rc~ 
ceiver in a dark Place, and prefently upon the Ingrefs o f  the Air, were pleafing- 
ly falutcd with fo vivid an Apparition o f  L ight, that the included Body conti
nued to fiiine, when carried into a Room , where there was both Fire and Can
dle, if it were but by a Hat skreen’d from the Beams.

Being encouraged, as well as pleafed with this Succefs, w'c forthwith ex- 
haufted the Air once more out o f the fame Receiver, and having kept it about
4 Hours longer, we look’ d upon it again in a dark Place, and finding no Ap
pearance o f  Light, let the Air in upon it, whereby it was made to ihine again, 
and that vigoroufly enough.

T h e  Suddennefs, witii which the included Body appeared to be, as ’ twere, 
ill rekindled upon the firit Contad o f  the J ir , revived in me fome Sufpicions, I
■¡Í have had, about the poiTible Caufes o f  thefe fl:ort‘ liv^d Apparitions of Light

(for I fpeak not now o f  real Lamps found in Tom bs, for a Rcafon to be told 
you another Tim e) which difclofing themfelves upon Mens coming in, and
confequently letting in freíli A ir into Vaults, that had been very long clofe,
did foon after vanilh.

Thefe Thoughts, as I was faying, occurred to me upon v.'liat I had been 
relating, by Reafon of the fuddeti Opiration o f  tiie freih Air upon a Body, that 

n  but a Minute before difclofed no Light. For though the Lights reported to
have been feen in Caves, quickly difappeared, which that o f  our Fiih did not,; 
yet that Difference might poflTibly procecd from the 7 'enacity, or fome other 
Difpofition o f  the Matter, wherein the Lumi?ioufnefs o f  the Fifli refides: For 
I remembred that I had more than once obferved a certain glimmering and 
imall Light to be produced in a Sort o f  Bodies, upon putting them out o f their 
former Reft, and taking them into the A i r ; which Sparks would vaniOi them- 
felves, fometimes within one Minute, fometimes within a few Minutes. But 
as thefe Thoughts were but tranficnt Conje6tures *, fo 1 iliall not entertain you 
any longer about them, but rather contenting myfelf with the H int already gi
ven, take Notice o f what may be more certainly deduced from our Experi
ment, which is, that die Air may have a much greater Intereft in divers odd 
Phoi/iomena o f  Nature, than we are hitherto aware of.

And
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And for Confirmation o f  our Experiment, I rtiall add, that having in ano
ther R(ceÍT''fr eclipfed a Piece o f  Fiih chat ihone when 'twas put in more lan~ 
vuidfy than divers others we had tried, I kept it about 3 Days and 3 Nights in 
a Receiver \ after which I opened it in the Dark, and upon letting in the Air 
upon this Bo^iy, that fliined but faintly at firft, it immediately recovered its 
lb long fupprcircd Light. A n d  having included another Piece that was yet 
niorc tiint than tliis, when it was put into the Receiver^ and having kept this 
Piece allb 3 Days and 3 Nights in the exhauiled Glafs, 1 let in the Air upon 
ic; and notwithllanding the Darknefs o f  the íMace, nothing o f  L ight was there
upon revived. But this being little other than I cxpcttcd  from a Body that 
ihined fo faintly, when ’twas put into the Receiver^ and had been kept there fo 
long, I refolved to try whether the Appulfe and Contad o f  the Air would 
have that Operation after fome l  ime that it had not at firrt:; and accordingly, 
after having waited a while, 1 oblerved the Fiih to difclofe a L ight, which tho’ 
but dim, was yet manifcfl: enough.

I fliall only add. T hat having included in fmall Receivers 2 Picces o f  rotren 
Whitings  ̂ whereof the one, before it was put in, fcarce ihone fo vividly as did 
the other after i\\t Receiver was exhaufted ; and having ordered the Matter 
fo, that we were able to keep out the Air for fome Days, at the End o f  about 
48 Hours, we found, that the more ftrongly ihinlng Body retained yet a deal 
of L ig h t; but afterwards looking upon them both in a dark Place, we could 
not pcrccive in cither any Shew ot L-ight. Wherefore having let in the Air 
into that Receiver  ̂ whercinto the Body that at firft ihined the faintlier had 
been put, there did not enfue any glimmering o f  Light for a pretty w hile; 
nay, upon the rufhing in o f  the A ir into the other Glafs, the Body that at firft 
ihone fo ilrongly, and that continued to ihine fo long, ihewed no glimmering 
of Light. But within lefs than a Quarter of an H our \ye faw a manifeft Light 
in the Body laft named, and a while after the other alfo ¿ecame vilible, but by a 
Light very dim. T)ie more luminous of thefe Bodies I obfcrved to retain fome 
Light 24 Hours after j and the hitherto recited Experiment had this peculiar 
hiitance in it, that the 2 Receivers were uninterruptedly kept exhauiled no lefs 
ihan 4 Days, and as many Nights.

L X X V II .  I. I. W e  put a full grown Duck into a Receiver^ whereof ihe 
filled, by tur Guefs, a third Part, or fomcwhat more, but was not able to By 
iland in any cafy Pofture in it •, then pumping out the Air, within the Ihort 
Space of one Minute, ihe ap[->cared much difcompofed, and between that and aou. Ufcn 
the fecond Minute, her ftruggling and convidlive Motions increaled fo much, 
that her Head alfo hanging carelefly down, íhe feemed to be juit at the Point 
0Í Death : So that it did not ap{>ear, that, notwithilanding the peculiar Stru- 
^ure of fome VeiTels about the Heart, which enable, thelc and other Water 
B:rds to continue without Refpiration for fome Tim e under the Water, this 
Luck was able to hold out confiderably longer than a H en, or other Bird not 
2quatick might have done.

This Duck, being revived upon the AdmiíTion o f  frefh A ir , and again /hut 
in die fame Receiver with the Air in it, continued five Times as long as be-
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2 W e  conveycd a Duckling, that was not yet callow, into the fame Recei- 
ver and obferved, that before the firft Minute was quite ended, ilie gavr niani- 
feft’ Tokens o f  being much difordered, and before a iccond Minute was expir’d, 
feveral convulfive Motions obliged us to let the A ir  in upon her, whereby ilie

^^M*^!^Wh'en the Receiver was pretty well exhaufted, Ihe appear’ d manifeil- 
ly bigger than before the Air was withdrawn, efpecially about the Crop, the* 

was very turgid betore. ^Ve kept tlie fame Duckling in the fame Receiver 
jit' clofe, to keep out all external A ir, and to keep in the excremaititious
!l| o f her Body for above 6 Minutes, without perceiving her to grow fick

» upon herlmprifonment. .  ̂ r. ■ i
II. 2. Jan. i6 6 f.  W e  included a Viper m a fmall Receiver^ and as we drew 

out the Air, flie began to fwell, and afforded us thefe Pbccnomena.
•'! I. It was a good while after we had left pumping, e’er the Viper began to
j I fwell fo much as to be forced to gape ; which afterwards ihe did.
, 1- 2. That ihe continued, by our Etlimate, above Hours in the exhaufted
iji jRfcmvr, without giving clear Proof o f  her being killed.
^  3. T hat after ílic was once fo fweil’d, as to be compelled to open her Jaws,
’ ' ihe appear’ d (lender and lank again, and yet very foon after ap^rear’ d fwell’d

again, and had her Jaws disjoined as before.
. 2. W e  took a Viper, and including her in the greateft Sort o f  fmall Receivers^

¡'̂  we emptied the Glafs very carefully, and the Viper moved up and down with
in, as it were to feek for Air, and after a while foamed a little at the Mouth, 
and left o f  that Foam flicking to the infide of the G!afs. H er Body fwcl- 
!ed not confiderably, and her N eck  lefs, till a pret-y while alter we had 

r  left pumping*, but afterwards the Body and N eck grew prodigioufiy tu-
mid, and a Blifter appeared upon the Back. A n  H our and an H alf afccr 
the Exhauftion o f  the (which we then, by Trial, found to be prcciy
ilanch) the diftended V iper did give by Motion, manifeft Signs o f  Life i but 
we obferved none afterwards. The Tum our reached to the N eck , but did 
not feem much to fwell the under Chap. Both the N eck and a great Part 
o f  the Throat being held betwixt the E ye and the Candle, were tranfparent 
enough, where the Scales did not darken them. T he Jaws remained mighti
ly opened, and fomewhat diftorted ; the Epiglottis with the Rimtda Lar)ygis 
(which remained gapingj was protruded almoft to the farther End of tlic 

H; nether Chap. A s  it were, from beneath this Epiglottis came the black Tongue,
and reached beyond it, but feemcd by its Poihire not to have any Life, 
and the Mouth alfo was grown blackifh within : But the A ir  being re
admitted after 23 Hours in ail, the Viper’ s Mouth was prefently clofcd, 
though loon after it was opened again, and continued long fo ; and fcorching 
or pinching the Tail made a Motion in the whole Body, that argued fomc 
Life.

é̂i

J
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] 3 ' y^p îl W e  included an ordinary harmlefs Snake, together with ^

( G age, in a pretty portable Receiver y which, being exhaufted and well fccurcd 
againft the Irtgrefs of the ^ /r, was laid afide in a quiet Place, where it conti
nued from 10 or 11 a-Clock in the Forenoon, till «bout 9 the next Morning í
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and then, though he fccmed to be dead, and gave no Signs oF Lite upon the 
ihaking o f  the Receiver *, yet upon holding the Glafs at a convenient üiílance 
from a moderate Fire, he did in a íhort I 'im e manifeft himfelf to be alive by 
feveral Tokens, and even by putting forth his forked Tongue. In that Con
dition 1 left him, till the next D ay, early in the Afternoon ; at which Tim e 
he was grown pad R ecovery, and his Jaws, which were formerly (hut, gaped 
exceeding wide, as it tliey had been ftretched open by fome external Force.

III. i .Sept.^y  1662. W e  took a large lully Frog, and having inciuded- 
her in a fmall Receiver^ we drew out the A ir, and left her not very much fwell’d  ̂
and able to move her Throat from I'im e to Tim e, though not ib faft as when 
fhe freely breathed before the Kxfuition o f  the Air. She continued alive 
about 2 Hours that we took Notice of, fometimes removing from the one 
Side o f  the Receiver to the otlier; but flie fwelled more than before, and did 
not appear by any Motion o f  her Throat or Thorax to exercife Refpiration ; 
but her Head was not very much iweli’d, not her Mouth forced open. After 
(he had remained there fomewhat above 3 Hours (for it was not 3 Í  Hours) 
perceiving no Sign o f  Life in her, we let in tlie A ir  upon her, with which 
the formerly tiimid Body flirunk very much, but Teemed not to have any 
other Change wrought in i t ; and though we took her out o f  the Receiver^ 
yet in the free A ir  itfeli’, ihe continued 10 appear ftark dead. Neverthelefs to 
lee the utmoft o f  the Experiment, having caufed her to be laid upon the Grafs 
in a Garden all N ight, the next Morning we found her perfectly alive again.

2. Jan, 29, 1660. About 11 o f  the Clock in the Forenoon, we put a Frog 
into a fmall Receive}^ containing about 15-̂  Ounces Troy W eight o f  Water  ̂ out 
o f which we had tolerably well drawn the A ir  (fo that when we turned the 
Cock under Watery it fucked in about 13^ Ounces o f  Water :) T he Frog con
tinued in it (the Receiver all the while under Water) lively enough till about
5 of the C lock in the Afternoon, when it expired. T h e  Frog at the firft 
leemcd not to be much altered by the Exfu^ion o f  the Air^ but continued 
breathing both with lier 'I'hroat and Lungs.

3. Sept. 6th, 1662. W e  included into a large Receiver a couple o f  Frogs new
ly taken, the one not above an Inch long, and proportionally flender; the 
other very large and lulty. W h illl the A ir  was drawing out, the lelTer Frog 
ikipppil up and down very lively, and fomewhat to our Wonder, clambered 
up iirvera! Times to the Sides o f  the Receiver^ infomuch that he fometimes 
reiled himfelf againfl the Sides o f  the Glafs, when his Body feemed to be per
pendicular to the Horizon, if  not in a reclining Pofture, Fie continued to 
ikip up and down a while after the Exfuction o f  the Air^ but within a quar
ter o f  an H our (meafured by a Minute-Watch) we perceived him to lie ftark. 
dead, with his Belly upwards. T h e  other Frog that was very large and ftrong, 
tho’ he began to fwell much upon the wididrawing of the Air^ and feemed to 
be diñreíléd, by his frequently leaping up, after the A ir  was drawn our, which 
he did not before, yet being as wc faid very luíly, he held out half an H our ; 
at which Tim e the W eight o f  the outward A ir  broke the Receiver^ and there
by brought him a Reprieve,

Vol. II. F  f  4. Sept.
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4  Sept. 1 1 .  W e  took a fmall Freg, and having conveyed her into a very 
finall portable Receiver, we began to pump out the Air. A t  firll (he was 
lively enough, but when the Air beg<in ro be confiderably withdrawn, me ap
peared to be very much diiquieted (leaping fometimes after an odd Manner, 
as it were to get out o f  the unfafy Prifbn) but yet not lb, but that atccr the 
Operation was ended, and tiie Receiver taken off, the Fyog was pcrfc.-6tly
alive, and continued to appear To (if  I am not miftakenj near an I lour, tho*
the Abdomen was very much, and the Throat fomewhat extended i this latter 
Part having alfo left that wonrcd panting Motion that is fuppofed to argue and 
accompany t h e o f  Frogs, A t  the end o f  about 3+th Hours, after 
the Removal o f  the Receiver ixom the Pump  ̂ the Air was let in ; whereupon 

_  the Abdomen  ̂ which by that T im e was ilrangcly fwclled, did not only fub-
P  fide, but fcemed to have a great Cavity in it, as the Throat alfo propor-

|fi tionally h ad ; which Cavities condnued, the Frcg being gone pail all Rtco-

n j  Apr. 14. A  large Frog was convoyed into a placed Receiver, and they//r
i l j  being withdrawn, her Body by Degrees was diftended. T h e  witii

the Gage were kept under Water near 7 Hours ; at the End of which I found 
tjie Receiver ftaunch, but the Frog dead and exceedingly Iwelled ; upon the
Icaing in of the Air^ fhe became more hollow and lank than ever.

K IV . Being deíírous to try whether that had lately been accuílom-
ed to live either without any, or without a full Refpiration^ would not be 

il more difiiculdy or flowly killed by the want o f  the ^/r, than others, which
I had been longer ufed to a free Refpiratiov ; we took a Kitllrg  that had been

!|f kitten’ d the Day before, and put it into a very fmall Receiver that we
gueiled to hold about a Pint or lefs, that it might be the fooner exiiaufted. 
Within one Minute^ or a little more, after the Air firft began to be with
drawn, tlie little Animal, who in the mean T im e had gafped lor Life, and had 
fome violent Convidfmts^ lay as dead, with its Head downwards, and irs 

¡¡j  Tongue o u t ; but upon letting in o f the Air, it did in a Trice fliew Signs of
Life, and being taken out o f  the Receiver^ quickly recovered.

.Another o f  the fame Litter being put into the fame Receiver^ quickly be-
gan, like the other, to have Convuljions, after which it lay as dead. But
tho* we continued pumping, and could not perceive that the Engine leaked 
n^ore than in the former Experiments*, the Kitling began to ftir again, and alter 

^  a while hail ftrongcr and more general Convulficns than before, till at the End
o f full 6 Minutes after tlie Exfu£Hon o f  the A ir  was begun, the Animal feem- 
ing quite dead, was taken out of the Vefiel, and lay with its M outh open, 
and its Tongue lolling out, without any fenfible Breathing and Puliation *, till 
iiaving ordered it to be pinched, the Pain, or fome internal Motion, 
produced by the external Violence done to it, made it immediately 
give manifeft Signs o f  L ife ;  tho’ there was yet no fenfible Motion o f  the 
HearJ or the Lungs'% but afterwards gaping and fetching its Breath in an odd 

 ̂ Manner, and with much draining, as I have Teen fome Fcstus's do when cut
il out o f  the Womb  ̂ it by little and litde, within about a quarter of an tlour,

recoKrcd.
Inclofing
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Inclofmg another Kitling  kitten’ d at the fanic'Tim e, in the fame Receiver^ 

weobfcrveci, that divers violent Convulfms^ as it were gafping for Breath, 
into which it began to fall at the fecond or third Suck* ended in a feeming 
Death, within about a M inute and a half. A w h ile  after, notwithilanding 
our continuing to pump, the Kitling gave manifeft Signs o f  Life, which was 
not till ic had endured divers Convulfions, as great as thofe o f  the firft Fit, 
if  not greater. W hen 7 Minutes from the Beginning o f  the Exhauftion were 
completed, we let in the upon which, the little Creature that feem’ d ftark 
dead before, made us cxpecl that it might recover; but tho* we took it out 
o f  the Receiver^ and put ylqua-vit¿e into its M outh, yet it irrecoverably 
died in our Hands.

By what has been related, it appears, thatthofa Animals continued 3 Times 
longer in the exhaufted Receiver, ciian other Animals o f  that Bignefs would

m W A  9 m m 9

V. I. W e  put fome Water in an open Tithe  ̂ and fuffered the j^ir latitant T^AirfM-
r  .  .  .  .  . . .  t t a l t d  i n  t b i

probably have done.
V . I.  W e  pu t  fo

in it to cfcape in an exhaujhd Receiver^ without any Artifice to catch i t ; by T o itlfu  
which I'rial, the W ater did not part with any thing o f  its Bulk, that made a 
Diminution fenfible to the Eye.

2. A  chymical Pij>e, fealetl at one End, and 36 Inches (or fomewhat lefs) 
in Length, was filled with Water, and inverted into a Glafs Vefiel, not two 
Inches in Diameter, and but 5th o f  an Inch or little more in Depth. Thefc 
Glaflcs being convoyed into a fit Receiver, and the A ir  being leifurely pump’ d 
out, and fomewhat flowly re-admitted, the numerous Bubbles that had afcend- 
ed during the Operation, conftituted at the T o p  an Aereal Aggregate^ amount
ing to , i  wanting about an 100 J'art of an Inch,

3. I'refently after, another Tube was filled again with the fame W ater, and 
inverted, and the W ater being drawn down to the Surface o f  the vefíél- 
Icd Water, and the A ir  let in again, the W ater was impelled up to the very 
l o p ,  within a lo th  and half a 'I'ench o f  an Inch.

4. T h e  Tube for meafuring the A ir  latitant in the W ater, was 43 i  Inches 
above the Surface o f  the ftagnant W ater : T h e  jiir  collefted out o f  the Bub
bles at the T o p  of the W ater, was the firit T im e  ̂ o f  an Inchy and 
fomewhat better ; the fecond T im e we eftimated it but ¿ and T h e  firft 
Time the W'ater in the Pipe was made to fubfide full as low as the Surface o f  
the reilagnant W a te r : T. he fecond Tim e, the loweft we made it fubfide feem’ d 
to be 4 or 5 Inches above the Surtace of the Water in the open VelTel.

I muft here advertife, that the A ir  at the I 'o p  o f  the did poííefs more 
Ro'.m than its Bulk did abfolutely require, becaufe if  was fomewhat defend
ed from the Prefi'ure o f  the Atmofphere by the W eight o f  the fubjacent CyHn̂  
dcr o f JVater  ̂ which might be about 3 or 4  Foot long.

5' W e provided a clear round Gkfs^ furnifhed with a P ip eo t Stem o f  about 
9 /« hes in Length, glcbídous P art o f  the Glafs being on the outfide about ’
3Í Inches'in D iam eter; the Pipe o í  this Giafs was within an In cb o íx h t  T o p  
melted at the F k m e  o f  a L am p , and drawn out for two or three Inches as * 
flender as a C r ^ ’ s Quill^ chat the Decrement o f  the Wafer \yipm the Recefs 
o f  the A ir  harboured in its PQres,- might, if any Ílío-’kl happetlv b e 'd ie  morc^

F f 2 eafily

m



I
• I •

M

i;

( 220 )
eafily obferved and eftlmated. A bove this (lender Part o f the Pipe, the G/afi 
was o f  the fame Largenefs (or near ir) witli the reft o f  the P/pi, that the 
Aerial Bubbles  ̂ afcending tluo’ the flender Part, might there find R oom  to 
break, and fo prevent the overflowing, or Lofs o f  any Part o f  the

This VeOel being, n o t  w i t h o u t  Difficuhy and fome Induftry, filled, till the
Liquor reached to the T o p  of the Hender Part, where not being uniformly 
enough drawn out, it was fomewhat broader than elfewhere, we conveyed 
the Glafs, to-^ether with a Pedeftal for it to rell upon, into a tall Receiver^ and 
p u m p in g  out*̂ the Air, there difclofed themlelves numerous Bubbles afccnding 
nimbly to the upper Parc o f  the Glafs, where they made a kind o f  Froth or 
Foam ; but by Reafon o f  the above-mentioned Figuration ot the Vefíel, they 
broke at the T o p  o f  the flender Part, and fo never came to overflow. This 
done, the Pump was fuffered to reil a while, to give the Aereal Particles, lodg- 
ed in t h e T im e  to feparate themfelvcs and emerge : which when th-y 

jj had done a pretty while, the Pump was ply’ d again, for tear fomc /!ir iliould
 ̂ i{ have ftolen into lb large a Receiver,

;i(i Thefe ViciflTitudes o f  Pumping and Rcjliag iafted for a confiderahle T im e, till
at length the Bubbles began to be very rare, and we weary of waiting any 
longer foon after which, the external Air was let into the Receiver, and it 
appear’ d fomewhat ftrange to the Speftators, that notwithilandingfogreat a Mul
titude of Bubbles as had efcaped out o f  the Water, I could not by attentively 
comparing the Place wliere the Surface o f  tlie Water refted at firft (to which 
a Mark had been affixed) with that wliere it now ftood, I could nor, I fay, 

,f! difcern the Difference to amount to above, if  lo much as an Hair*s breadth *,
and the chief Operator in the Experiment profefled, tliat for his part, he
could not perceive any Difference at all.

6. Filling a Glafs of the fame and much of the fame Bignefs, with
Claret-Wine, and placing it upon a convenient Pedeftal, in a tall Receiver, v/e 
caufed fome o f  the Air to be pumped o u t : Whereupon in a fhort T im e  there 
emerged thro’ the (lender Pipe fo very great a Multitude o f  Bubbles, that were 
darted as it were upwards, as did not a little both pleafe and furprize the Be
holders : But it forced us to go warily to work, for fear the Glafs fhould 
break, or the Wine overflow. Wherefore we feafonably left o ff pumping, 
before the Receiver was any tiling near exhaufted, and fuffered the Bubbles to 
get away as they couid, till the prefent Danger was over-paifed, and then from 
Tim e to Tim e we pumped a little more /Hr out o f  the Receiver, till we were 
weary ; the withdrawing o f  a moderate Quantity o f  A ir at a T im e fuflicing, 
even at the latter End, to make the Bubbles not only copioufly, but very 
fwiftly afcend, (by a Minute-Watch) for above a quarter o f  an H our together.

V I .  1. A n  being put into a very (maW Receiver, and kept in long 
enough to have fuccemvely killed three or four Birds or Beafts, ^ c .  was no: 
thereby killed, nor, for ought we could perceive, confiderably diilurbed, only 
af cacfi Suck we perceived, that the Air contained between the 2 Shells broke 
out at their CommilTure; as we concluded from the Foam which at thoie 
Tim es came forth all round that Commiffure. A bout 24 H ours after, I found 
that both this and another that had been put into the Receiver at the fame 
T im e were alive, 2. W e
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2. W e  puta pretty large Craw-jifh into a pretty large Receivitj and found 
that tho’ he had l)ecn injur’ d by a Fall before he was brought thither, yet he 
icemcd not to be much incommoded by being included, till the Air was in 
great meafure pumped out, and then its former Motion prefcntly ceas’d, and 
he lay as dead ; till upon the letting in a little Air into the Receiver^ he be
gan forthwitli to move aíVcíh ; and upon the withdrawing tlie A ir  again, or 
prcfcntly, as before, became movelefs. H aving, repeated this T rial 2 or j  
Times, we took him out o f  the Receiver, where he appeared not to have fut- 
fcred any Harm.

3. Maving put an Oyfter into a Vial full o f  fTater, before we included it in 
the Receiver  ̂ it proved fo ilrong. as to keep itfelf clofe Ihut, and repreifed 
the Eruption o f  the Bubbles that in the other did force open the Shells from 
Time to Time, and kept in its own A ir  as long as we had occafion to conti
nue the Trials.

4. Moreover, a Craw-fi :̂  ̂ that was thought more vigorous, being fubfti-
tuted in the Place o f  the former tho’ once he feemed to lofe his M o
tion together with the A ir, yet afterwards he continued moving in the Re~ 
aivtr^ in fpite o f  our Pumping,

VII. W e took a Rtceiver fhaped almoil like a 'Bolt-head  ̂ containing by Efti- ASuiFijbt
mation near a Pint^ and the glcbtibus Part o f  it being almoft half full o f  Wa-
/w, we put into it,, at the fwhich was pretty large) a fmall Gudgeoyjy
about 3 Inches long, which when it was in the IVaier^ fwam nimbly up and down
therein. Then having drawn out the A ir  fo well, that we gueiled by a Gage^
that about 19 Parts o f  20 or more might be exhaulled, we fecured ourfelves
that the Rcgrcfs o f  the Ihould not injure our Experim ent; about which 
we obferved that,

1. The Neck o f  the Glafs being very long, though there appeared great 
Store of Bubbles all about the Fiih ; yet the red of the W ater, notwithftand' 
mg the withdrawing of fo much A ir  as had been mentioned, emitted no Froth, 
and but few Bubbles.

2. The Fiih both at his M outh and Gills did, for a great while, difchargc
iuch a Quantity of Bubbles as appear’d ftrange, and for about half an H our or
*^ore, (for much longer I had not Opportunity to watch it) whenever he
rcited awhile, new Bubbles would adhere to many Parts o f  his Body (as if
they were generated there) efpecially his Fins and T a i l : So that he would ap-
pear almoil bcfet with ; and if, being excited to fwim, he was made
to ihake them off, he would quickly, upon a little Reft, be befet with new 
ones as before.

3* Almoft all the while he would gape and move his Gills, as before he 
was included ; though towards the End o f  the Tim e that I watch’ d, it often

^Pl^ned, that he neither took in, nor emitted any Aereal Particles that I 
could perceive.

^‘1, .  ̂ while, he lay almoft conftantly with his Belly upwards, and yet
Pofture fwim briskly as before, 

u ’  ̂ while, he feemed to be more lively than at firft putting i n ;
ct er by Reafon, that by Difchargc o f  fo many Bubbles, which by their Dif-

fcnfion,
íT€Cy
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1** fenfion, perhaps, put him to Pain, he found himfelf relieved, or for fomc
' 1̂  other Caufe, I examine not.

6 About an H our and an half after he bad been fealcci up, Í found him
almoft free from Bubbles, and with his Belly upwards, and fceming fonie- 
what tumid, but yet lively as before. But an Hou" and a quarter after 
that, he feemed to be movelcfs and fomewhat ilill v yet upon (hakmg the 
G ia ¿ ,  obferving fome faint Signs o f  Life in him by fome liinguid Morions 

III* he attempted to make when excited to them, I opened the Receiver under
ff^aleTj to try if that Liquor and Air would recover him ; and the external 
^í7/í/ruíhing in, till it had filled the vacant Van o f  the Ball, and the greatcil 
Fart of the Stem too, the Fiili funk at the Bottom o f  it, witli a greater Ap- 

(|f̂  pearance than ever o f  being alive ■, in which State after he had continued a
pretty while, I made a ihift. by the Heip o f  the M'aier he fwain in, to get
him through the Pipe into a Bafon o f  where he gave more manifeil
Signs o f  Life ; but yet for fome Hours lay on one Side or other, without be
ing able to fwim or he on his Belly  ̂ which appeared very much ilirunk ¡n, as 
iffomething, during the Tim e o f  its b e i n g u p ,  had been broken in his 
Boify, or his had been exceedingly diltended, beyond Reftitution of its 
former Tone.

A ll the while he continued in the Bafon o f  JFatery though he moved his 
Gills as before he had been fealcd up yet I could not perceive, that he liid, 
even in his new Water, emit, as formerly, any BuUleSy though two or 
three,Times I held him by the Tail in the Jiir, and put him into the IVatcr 
again, where at length he grew able to lie conftantly upon his Belly, which 
yet retained much o f  its tormer Lanknefs. H e  lived in the Bafon 8 or xo 
Days, though divers other Gudgeons died there in much fewer Days. 

iVourjtd V I I L  I. Sept. 12. A  fmail Bird  ̂ having ú\t Abdomen opened almoft from 
Flank to Flank, without injuring the was put into a f m a l l a n d  
the Pump being fet a-work, continued for fome Tim e without giving any 

'• I Signs o f  Diftrei’s : But at the End o f  about a Minute and a half t'lom the Bc-
ginning o f  the Exhaujlion^ ihe began to have convulfne Moi\ox\% in the Wings; 
and though the Convulfwns were not univerfal, nor did appear violent, 2s is 

w* ufual in other Birds from whom the Air is wuhdrawn by the E r g  ne, yet at
the End o f  two full Minutes^ letting in the A ir, and then taking off the Re- 
ceiver  ̂ we found the Bird  irrecoverable ; notwithftanding which, we did not 
find any notable Alteration in the Limgs^ and found the Heart (or at Icaft the 

I'! Auricles o f  it) to be yet beating, and lo it continued for a while after.
, ,  2. W e  took alfo a pretty large Frog  ̂ and having, without violating the Lungs

or the Guts, made two fuch Incifions in the Abdomen, that the two ciirlM 
(i Bladders or Lobes o f Lungs came out almoft totally at them, we fufpended the

"I Legs in a fmall Receiver, and after we had pumped out a good
■j Part oí the A ir, the Animal ftruggled very much, and feem’ d to be much ciif-

orderM, and when the Receiver was well exhaufted, flie lay ílill for a while as 
if  flie had been dead, the Abdomen and T high  very much fwell’ d, as if fonie 
rarified A ir  or Vapour forcibly diftended them. But as, when the Frog was 
put in  ̂ one o f  the Labes  ̂ was almoft full, and the other almoft ihrunk up,

fo
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fo they continued to appear after the Receiver had been exltaufted ; but upon 
letting in of the A ir, not only the Body ceafed to be tumid, iiut the plump 
Bladder a¡)peared for a while (lirunk up as the other, and the Receiver being 
removed, the Frog prefcntly revived, and quickly began to fill the Lobe again 
with Air.

IX. I . T h e  Heart o f  an E el being taken out and laid upon a Plate o f  Tin 
in a fmall Receivery when wc perceived it to beat there, as it had done in the 
open ŷ /V, wecxhauiled the VcHl’I, and law, that though Heart grew 
very tumid, and here and there fcnt forth little Bubbles, yet it continued to 
beat as manifeftly as before, and fcemM to do fo more fwiftly, as we tried by 
numbering the Pulfations it made in a Minute^ whilfl it was in the exhaufted 
Receiver  ̂ and when we had re-admitted the ///>, and alio when wc took it out 
of the Glafs and fufFered it to continue its Motion in the open Air.

2. 'I'he Heart o f  another Eel^ aiter having been included in a Receiver^ firft 
exhaufiedy and then accurately iccur*d from leaking, though it appearM very 
tumid, cominued to beat there an H o u r ;  after which looking upon it, and 
finding its Motion very languid, and almoil ceas’ d, by breathing a lirtie up
on that Part o f  the Glafs where the Heart was, it quickly regained Motion, 
which I obicrv'd a while, and an Hour after finding it to ieem almoft quite 
gone, 1 was able to renew it by tlie Application o f  a little more Warmth.

A t the End of the 31! Hour I could no more excite it by Warmth ; wliere- 
fore I fuffered the outward A ir  to ruili in, but could not difcern, that thereby 
the Heart regained any fcnfible Mocion, though alfifteil with the fFarmth o f  
my Breath and Hands,

X . A  fufficient Number o f  Inftances o f  Animals kill’d in the exhauiled Re- 
ceiver̂  is to be met wicii in our other Experiments: A n d  therefore 1 fhal! now 
fubjoin fome Trials, about the I'imes wherein Animals may be kill’ d by that 
want of Refpiration, which, in thofe that are drowned, is caufed by the Water 
that fuffocates them,

1. Sept. ID. A Green-Finch^ having his Legs and W ings tied to a Weight,, 
was gently let down into a Glafs Body fill’d with ¡yater ; and at the end o f  half 
a Minute he was found quite Dead.

2. A  Sparrow.̂  chat w aslu íly  and quarrelfome, was letdown after the fame 
iManner •, but though he feemed to Ik under IVater more vigorous than the 
other Bird, and continued ftruggling almoil to the very end o f  half a Minute 
irom the Time o f  its being totally Immerfed (during which ftay undtír Water 
there afccnded from T im e to T im e, pretty large Bubbles from iiis Mouth) yet 
notwithftanding chat as foon as ever the half Minute was completed he was

rawn up, we found him, to our Wonder, irrecoverably gone.
3* A  fmall Moufe^ being held under Water by the 'i'ail, emitted from Tim e 

divers Aereal Bubbles out o f  his Moutli, and ac laft, as one o f  the 
prccators affirmed he faw, at one o f  his Eyes. Being taken out at the end o f
2 a Minute and fome few Seconds, he yet retained fome Motions \ but they 

w  convulfive ones, which at laft ended in Death,
4. W e took the Duck mentioned above, and ib tied a confiderable r,d. Sup. i,
eight o f Lead to her Body, as it did not hinder her Refpiration, and yet ^

would
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would be fure to keep her down under Water, \\ icli tins C lo g  fiie was puc 
into a T u b  full o f  clear under whofc Surface flie continued about
a Minute by m y W atch quietly enough, but afterwards began to appear 
for a while much difturbed ; wliich Fit being over, our not pcrceiving any 
Motion in her, made us, at the end o f  the fecond Minute^ take her out o f the 
JVatefy to fee in what Condition ihe was, and fin-.ling her in a good on^ 
after we had allowed her fome breathing Tim e to recruit herfelf with frejh 
A ir , we let her down again into the T u b , whidi in the mean l im e  had 
been filled w ith/r^j Water. After a while, ilie began, and from Tinx* to 
Tinie continued, to emit divers Bubbles at her Be:ik. There alfo came out 
at her Noilrils divers real Bubbles from Tim e to I 'im e ;  and when the Animal 
had continued about t̂ jjo Minutes or better under Water, ilie began to Itrug- 
ale very much, and to endeavour either to emerge, or change Poilures; 
die latter o f  which ihe had liberty to do, but not the former. After four 
Minutes the Bubbles came much more fparingly from h e r ; Then alfo flic 
began to gape from Tim e to Tim e, (which we had not obferved her to do 
Ijetore) but without emitting Bubbles •, and fo flie continued gaping till 
near the End of the 6th Minute, at which T im e all her Motions, fome of 
\vhich were judged Co7tvulJrvey and others that had been excited by our rouz- 
ing her with a Forces, appear’d to ceafe, and her Head to hang carclcily 
down as if íhe were quite dead. Notwithftanding which, we thought fit 
for greater Security to continue her under Water a full Minute longer, and 
then finding no Signs o f  Life, we took her out *, and being hung by the 
Heels, and gently prelled in convenient Places, ilie was made to void a prerty 
Quantity o f Water. But all the Means that were ufed to recover the Bird 
to Life, proving ineffeilual, we concluded, ihe had been dead a full MnuU 
before we removed her-out o f  the W ater: So that to fum up the Event of our 
Experiment  ̂ even this Watei'-Bird was not able to lixe in cold Water^ without 
taking in Frejh-Air^ above 6 Minutes.

T. T h e  Buckling (mentioned above) having a competent W eight ty’d to 
her Legs, was let down into a Tub o f Water. There came out Store o f Buh’ 
bles at her Noilrils, but there feem’d to come out more and greater from a cer
tain Place in her Head almoít equi-diftant from her Eyes, but fomewhat lefs re
mote from her N eck than they. After much ftruggling and frequent gaping, 
ihe had divers convulfive Motions, and then let her Head fail down back
ward with her Throat upwards. T o  which movelefs Pofture fiie was redu
ced at the End o f  the third Minute^ if  not a little fooner *, but a while after 
there appeared a manifeít but tremulous Motion in the two Parts o f  her Bill, 
which continued for fome Tim e, but afforded no Circumftances, whereby we 
could be fure, that they were not cmrvuljive Motions *, but thefe alfo ceafitig 
upon the End o f  the fourth Minute^ the Bird was taken out and found irre
coverable.

From  thefe two Experiments it appears, that tho’ W ater-Fowl (at leaí̂  
Ducks) could not in our Receivers endure the want o f  A ir  much longer than 
ocher B ird s ; yet by that Contrivance o f  Nature mentioned about the 
they are efiabied to continue much longer under Water,

( 224 )
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6. A  V'tptr thac wiis kept ib many Hours in an exbaufted Receiver iill ic was 
roi'.clutied to be ftark an-1 to have been fo for a gco J  while, was kept 
all NigHt in a Glais-Body upon a warm digeftive Furnace. Wheieupon the 
yiper was found, the next M orning, to be very lively. W e  then put her in
to a tall Glafs-Hotly httcd with a Cork to the OriHce of ic, and dcprefied 
with Weight, fo that llie could come at no A r .  A nd after ihe had been 
duik*d a while, ihe lay with a very httle Motion for a confiderable Space oí 
Time. A t an Hour and a quarter ihe often put out her black T on gu e ; at 
near 4 Hours Ihe appear’ d niuc’i aUve, and, as I remember, about thac Tim e 
alio put out iier T on gu e, fwnamivg ail this while, as far as weobferved, above 
the Í'f'aíer, A t the cad o f  al)Out 7 Hours or more, ihe ieem’ d yet to have 
fome Life in her, her Foilure being manifcftly changed in theGlafs from what 
ic was a while before, unlcls that might procced from iome Difference made 
111 her Body as to (iravity and Levity. N ot long after fl ê appeared quite 
dead ; lier I lead and Tail hanging down movelefly, and direilly cowards the 
Bottom o f  the Veffcl, whi'ft the middle o f the Body floated as much as the 
above-mentioned C o ik  would permit it.

I muit here take noáce, thac tliough fome o f  the above-n*,ent:oncd Ani
mals feem by tiie Kelacions we Iiave given o f  them, to have been a little 
fooner deítroycd by Drew;/;;//, than any we have mentioned were by our En- 
j;/W, yet tliat is no fure Proof, that Suffocation does kill Animals faflerthan the 
Deprivation oí / ;̂r, they are expofed to in our Engine. For in Drowning, that 
wliich dciiroys is applied to its full Vigour at the very firil, and all at o n ce ; 
whereas our Receivers^ being made for feveral Furpofcs, the Deprivation o f 
the Air  ̂ that they make, cannot be made all at once, but the A ir  muft be 
pum fd  out by Degrees *, fo that till the laft the Receiver will be but partly 
emptied. I'or Confirmation of which I have this to alledge, that, having m 
the jVefence o f  fome P'irtmfi^ provided for the nonce a very fmall Receiver., 
wherein yet a Moufe could live fome T im e if  the A ir  were left in it, we were 
able to evacuate it ac cns Suck., and by chat Advancage we were enabled, co 
the Wonder o f  che Beholders, co kill the Animal in lefs than half a Minute.

X I. 1. Aug. 16. A  Linnet being put into a Receiver., capable to hold about 
four Pints and a half o f IVater^ che Glafs was well clofed with Cement and a p.'̂ * 
Cover i but none ot the A ir  was drawn out with the Engine, or orherwife.
And though no new A ir  was let in, nor any change made in the imnrifoned 
Air, yet the Bird  continued there 3 Hours wichouc any apparenc Approach to 
Death % and though ic feemed fomewhac Sick., yec being afterwards taken out 
it recovered, and lived feveral Hours.

2. Aug, iS .  From the above-mentioned Receiver about half the A ir  was 
drawn out, a Linnet being then in the Glals, and in the rarified A ir  (whicii 
appcar’ ii by a Gage to continue in chac Scate) the Bird  lived an Hcur and near 
a quarter before it fcem’ d in Danger o f  D eath ; after which the A ir  being let 
m witÍKiut raking oft'the Hie manifeftly recovered, and ieap’d a^inft
tie  Side ol the Glal's ; being taken out into the (>prn AiVy fiie flew out ot m y 
Hand to a pretty Diilancc.

Q  gr g. Sept.
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3 .  Sept, 9. W e  conveyed into a Receher^ capable to hold about 4 -J p j f j ^  

Water, a Lark^ together with the by the Help whereof we purr.p*ci
il o f the Ricdver I o f the yíir that was 'n it beiore ; then hecdfuily obferv- 

ing tne Bird^ we perceived ic to pant ve y much, fo that a learned Phvficisn 
(from whom I yet diíTented) judged thefe Be.itings to he Cofivi/ifive: I la> 
ving continued thus for a little above a Mhiute and a halt, the Bird  fell into 
a true coHvttlJivs Morion, that cnft it upon the Back. A n d  although we 
made great hafte to let in the ///r, yec before the Expiration o f  the Jecond 
Minute^ and confequently in lefs tiian half a Minute from the Time imme
diately preceding the Convuljion  ̂ the L/*sk was gone paft all I^ecovery

4. Frefcncly after we put into the fame Receiver a Green-fir.ch  ̂ and Iiaving 
withdrawn the Air  ̂ till it appeared by the Gage there remained but half̂  
we took notice, that, within a Minute after, íhe appeared to be very ficky 
and ihaking her Head, threw againft tiie infide of the Glafs a certain Sub- 
ftance, which I took to be Vomit, and which afterwards appeared fo ; upon 
this Evacuation the Bird Teemed to recover, and continue pretty well (but 
nor without panting) till about the end o f  the 4th Minute^ at which grow
ing v e r y íhe vomited again (fliaking her H ead as at firll,) bur much 
more unqueftionably chan before, and foon after, eat up again a little of 
her V om it: A t  which Tim e (whether that rontributevl to her Recovery or 
no) ilie very much recovered. A nd thougii ilio had, in all, tliree Fits of 
Vomiting, yet for the laft 7 or 8 Minutes that we kept her in the Rccciier 
ihe feemed to be much more lively than was expeÓted ; W hich may in Part 
be attributed to a littie A ir  that by an Acci.lent got in, tho’ it were im-

Í jj: nx^áméy pump*d out again. A t  the end o f  a full quartxr o f  an Hour from the
firft Exhauilion o f  the Receivery the Bird appearing little likely to die in a 
while, we took her out.

5. April 1 2. A  Viper was included, together with a Gage  ̂ in a portable Re
ceiver  ̂ capable to hold 3^ Pints o f  Water. T h e  Veflel being exhaufted, and 
fecured again/l the Regrefs o f the Air^ the imprifoned Animal was obfcrv’ dnor 
only to be alive, but nimbly to put out and to draw back iis T o n gu e, about 
36 Hours after it was fiift (hut up. A t  the end o f  60 Hcurs^ as I was going to 
Bed, flie appear'd very dull and faint, and not likely to live much longer; the 
next Day after Dinner^ I found her frark dead, with her M outh open’d to a 
ftrange Widenefs; Wherefore fufiering Water to be ini^>elled by the outward 
A ir  into the Cavity o f  the Receiver^ we found that 4  Parts o f  5, or rather 5 
o f  6 o f  the veiTelled A ir  had been pumped out.

 ̂ ecclefiaftical Perfon, who had vifited thofe high
tbt Tops of Mountains of Armenia (on one o f  which, becaufe of their H eight, the Traditi, n 
Mountamr. o f  the Natives will needs have the Arn 10 have refted •,) told me, that thofe 

Mountains were really exceeding high, and that he could not come to the ‘topy 
(becauie o f  the unpafiable Snows) A nd that whilfl; he was in the upper Part 
o f  the Mountain, he plainly perceived that he was reduced to fetch his Breath 
much oftner than he was wont, and than he did before he afcended the Hill* 
and after he came down from i t ; and that having expreft ibme Wonder to 
find himfelf fo Ihort-windcd, the People told him, that it was no more than

happened
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happened to tlicin when they were fo high above the Plain ; it being a com - 
mon Obfervation among them. H e alfo told me, that he made the like Ob- 
fcrvat:on upon the Top o f  a Mountain in the Couniry o f  Sevennes  ̂ in or near 
the Province o f  Languedoc.

A  learned Travelier, who was a Perfon very Curious and Intelligent, told me, 
that being invited, about the beginning o f  Septmkr^ to vific a neighbouring 
Mountain that is at leaíl one o f  tnc bigheft o f  the Pyreneans  ̂ which is com
monly call’ d Pic di Midiy they found the /íir there not lb fit for Refpiralion as 
common Ah\ and were lain to bre.itii Jhorter and oftncr than ufual; and becaufe 
I fulpc6led, that might come from their Motion, 1 asked whether they ob- 
fcrvcd it to ceafe when they came down to the Bottom o f  the H ill, which he 
told me they plainly did ; befides tliat, they (laid many Hours at the Top  ̂ too 
long to continue out o f  Breath,

It is worth farther Inquiry, whether the Sickncfs, i f  not alfo the Di/Hculty 
of Drcathing that fome have been obnoxious to in the uppcrmo'.l Parts o f  
Parincbaca  ̂ and perhaps fome other high Mountains^ may not be imputed, 
not fo prccifeiy to the m n n ifs  and Rarity o f  the Air^ in Places fo remore 
from the lowermoit Part o f  the Aimofp'bere, as to exclude certain Steatns 
of a peculiar Nature, which in fome Places the A ir  may be imbued with.
For an intelligent Perfon informed me, that he had attempted to go  up to the 

ol the P/V o f  Teueriffe: But that, though fome o f  tiie Company were 
able to do fo, he and fome otiiers, before they had readied near fo bigb, grew 
io^ck upon the Operation they fcic o f  the iharp Air^ and fulpburous Exhala
tions which infedted it, that they were fain to (lay behind their Compani
ons, he having already found this EfFe^t o f  piercing Steams upon his Face, 
that t!ie Skin began to be o f  a Pale-yellow^ and even his Hair to be difcoloured.

XU. W e included a Moufe in a fine limber and clear Bladder, made more 
tranfparent by being anointed with Oyl on the outfide, that the Smell o f  it "  
might lefs oilend him.

Then, to make up fo large an Orifice without W rinkles, (at which the rari- 
fiid Air may efcape) we provided a round Stick, fome what Jefs than the 
Orifice, which wc laid over with a clofe and yielding Cement, (for Pitch, 
or the like uncommon Stuff, will not always ferve the Turn) and ty ’d the 
Bladder tad and clofe cnougii upon it, leaving in the Bladder as much A ir  as we 
thought miglit llifEcc him for as long T im e as the Experiment was to laft.
Then putting this limber or extenfible Receiver^ if I may fo call it, into an 
ordinary one o f  Glafs, and placing this Engine near a W indow, that wc might 
fee through both o f  th em ; the A ir  was by Degrees pump'd out o f  the exter- 
nal Receiver  ̂ (as for D iilind.on fake I íhall call it,) and thereupon the Air 
included in the Bladder did proportionally expand itielf, and fo diftend the in
ternal Receiver^ till being arrivetl at a Degree o f  Rarefailion, which lendred

,^^St for the includeti Moufe*s Refpiration^ I perceived, though with fome
Difficulty, in this Anim al, the Signs o f  his being in great Danger o í fudden 
Vcath. Whereupon the outward Air^ being haltily let into the external Re- 
(tiver  ̂ comprefi"ed the fwelled Bladder to its former Dimenfions, and tliereby 
the included A ir  to its former Denfity^ by which means the fainting Mouje was

G  g  2 quickly
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quickly r p i w i .  H aving given him fome convenient t i m e  o f  Rcfpire, thg
11'  Experiment was reiterated with the like Succefs; and we doubted not but the

third Trial we made, would have ended as ^he two former d id : But 
whilft we were conficering o f  the Sickncis o f  ^  W  Riiifon
o f fome Opacity that would fcarcc be avoided in the wriRkled Rlaodcr, was nor, 

IIÍ'.. as to its Degree, ib eafily taken notice o f ; ' i t  grew trrecovcrMe by the fubft.

quent o f  the ^/r. , j  .  i ,
7i/produc- X III I W e took a good Company o f  Tttifcles^ and put t. cm uit;i a con- 

,M': crLTh C/ vcnicn? o f  into a portable o f  a roirnd K i^ r e ,  and
;« that at the fiift E:<fii^icn of the they did rife to the i op of the

„,ti' Rccam."'"* Water, though moft of them fuhfuled again, till the next Exfuilton raifd
them. They Teem’d l*y their aébive^and wrighng Motion to be very difcom-
pofcJ, The Receiver being t'^haupd, they conrinueci n-íl!eís, moving all of
them on the T o p  o f  the W ater *, and tho' fome o f  them feemtd to endeuvour
to go 10 the Botton>, and'^dived (oir\t Pnrt o f  the NVay, cfpcciaily with
their Heads, yet they w>re immediately up again. Wirhin a n //ííít

or a little more they-were all moveiefs, and. lay fio?.t?ng on the Water; 
wlierefore I opened the R^cáz'er  ̂ (ipon* which the ^̂ ir ruüied in, and almoft 
all of them (which were many) pretlncly fiink to the Bottom, but none of
them recovered t6 Life^"

2. A  htrle after tl;efe, we included a leiTer Number o f  in a fmalipr
Glafs, whicli was a!fo et^k^ujfed with the like Circumftnncés with the for
mer. And when I found the other "Tadpoles to be ñead̂  1 hailed to tliefe, which 
did not, cxcept perhaps one, give any Sign o f  U fe \  but upon letting in the 
ylir  ̂ thefc‘hd\''ing not been long kept from it, fome few o f  them did reco
ver, and fwam up and down lively enough for fome T im e ; though after a 
while they alfo dy'd.

Some Years after, I'repeated the liime Experimenf: A n d  tiiough after the 
Exhaufticn was peri'e£ted, the Tadpoles did for a while move briskly enough 
on the T o p  of the Water  ̂ (none o f  them appearing able to Dive or Swim un- 

*»;f der fFater) yet coming to look on them after the Fnd o f  an Hcur^ they fccm’d
to be ail o f  them quire dead, yet continued floating. A n d  though within 
h d f  an Hour after that, I let in the Air upon them, yet all the E ffe il  of it 
was, that moil o f  them immediately funk to the Bottom, as the reft of 
them did a very little while after; none o f  them, that I could obferve, reco- 

't • vermg any vital Motion.
* ' 4. Having after much watching and with much ado got 4 or 5 o f  thofe
¡‘ ' odd Aquatick Infers whereof Gnats are generated, about the E n d o f

ilt(; after a Shower of Rain which dropt from a Houfe into a VefTel laid on Fur*
,!! pofe for it, we included them, with fome of their ¡Vater^ into a fmall Glafs
I- Receiver^ which being very exaflly clofed, we kept in a South-W'indow,

"where thofe little Creatures continued to fwim up and down for fome fe"®̂
Bays^ without feeming to be much incommoded by fo unufual an Habi-

 ̂ tation 5 and at the End of that T im e, and much about the fame D ay, they
divefted the Habit they had whilft they lived as Fiflm^ and appear’d with
their Em viity or caft Coats, under their Feet, ihcwing themfelves to be pc*”'

fcft
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fea  Gnats, that flood without finking upon the Surface o f the and
difcovercd tiicmfclves to be ^Ihe by their Motion, when they were excited to 
it: But I could.not |K?rceivc them to fly  in that rhw Medium \ to which in 
ability, whether rhe Vifccf:ty o f  the jf^atcr might contribute, I know not, 
rhough they Uvcd a pretty while, ri9 Hunger of Cold dcftroy’ d them.

r. The Bhcd  o f  a Lam b, oi' a Sheep, being taken as it were haítily F̂ xpan. 
brought from the nuichcrs, where the Fibres had been broken to hinder 
Ccr^nicitio)!̂  was in a wide-moiitll d Glafs put into a Kcceiv€t\ rnáde ready for Ammaijui- 
ir, and the P.r.r;) being enrly let on W ork, the .'Hr was diligently d r a w n  
out. Atc-r a long Kxpectation, the more fubtile i^arrs o f  the Bleed would 
begin to forcc their W a y  through the more clammy ones, and feem to boil 
in kri^e Clui1:crs, fomc as big as great Beans or N u tm eg s; and fometimes to 
tiie Wonder o f  c!ie by-ibnding Phyficians, the Blood was fo volaülé, and the 
Expanfion lb vehement, that it boiled over the containing G la fs ; o f  which,
Avhcn it was put in, it did nor, by our Eilimate, fill above a Quarter.

Having alfo included fome M Jk, warm from the C ow, in a cylindrical Y d -  
fel o f about 4 or 5 inches high, when the external A ir  was fxdly withdrawn, 
tl'.e wi'iite Ljquor began to boil in a \vay that was not fo eafy to defcribe, 
fls plenfant to behold : A n d  this it did for a pretty while, wirh fo much Impe- 
tuofity, t!iat it threw up fevcral Parts o f  itfelf out o f  the wide-mouthed 
(ilafs that contained it (and could have ccncained as much more) though there 
were not above two or three Ounces o f  tl;e J .iquor.

A yet greater l)ifjx)r!tion to the Intumefcence we tho-ighc we obfcrv’d m the 
Gi?//, which was but fultable to the Vifcofiiy o f  the 'I'exture.

Note, I'hat the two foregoing Experiments were made with an E ye  cafi: 
upon the Inquiry, that I thought might be made, Whetlier, and how far the 
deilrudlive Operation o f  our Engine upon rhc includcii Animal, might be im
puted to this, that upon the withdrawing o f  the Air^ befidcs the Removal 
o f  what the Air''% Prcfcnce contributes to Life, the little Bubbles generated 
upon the Abfence o f  the Air in the Blood, Juices, and foft Parts o f  the Body, 
may by their vafl Number and their confpiring Diftenfions, varioudy ílreighten 
in fome Places, and ftretch in others, the VeiTels, efj^ecially the fmaller ones, 
t̂ hat convey the Blood and Nourifliment j and fo by choaking up fome Paf- 
fages, and vitiating tlie Figure o f  others, dillurb, or hinder the due Circula
tion o f  the Blood : not to mention the Pains that fuch Diflenfions may cau£e 
in fome Kerves and membranous Parts, which by irritating fome of them in
to Convulfions, may hailen die Death o f  Animals, and deitroy them fooner 
hy occafion o f  that Irritation, than they would be dcitroyed by the bare A b- 
l^nce, o r L o f s o f w h a t  the A ir  is necelTaiy to fupply them with. A nd to 
Ihew, how this Production o f  Bubbles reaches even to very minute Parts o f  
the Body, 1 /hall add on this occafion (hoping that I have not prevented my- 
/■*lt on any other) what may feem fomewhat ilrange, what I once obferved 
in a ytpcr, furioufly tortured in our exhaufted Receiver, namely, that it had
nianifeftly a confpicuous Bubble moving to and fro in the waterilh Hum our o f  
one o f  Its Eyes.

2. And

( 229  )

i n € D



í
É

A i r .

2. And to íhew, chat not only the Blood and Liquors, biit alfo the other 
foft Parts, even m cold Animalsy l\avc acrcal Particles latitant in them, we took 
the Livei' and Heart o f  an Eel, as alfo the Head and Bcdy o f  another Fi/h of 
the fame Kind, cut afunder crofs-ways fomewhat beneath t h e a n d  put
ting them into a Receiver^ upon the withdrawing o f  the A ir, w-e perceived 
that the Liver did manifeftly fwcll every way, and chat both the upper and 
lower Parcs did fo likewife j and ac the placc where the Divifion had been 
made there came out, in each Portion o f  the Fijh, diverfe Bubbles  ̂ fcyeral 
o f  which fcem*d to come from tlie Medulla Spinalis, or the Cavity o f the 
Bdck-bone, or the adjoining Parts, and the external Air being let in, both the 
Portions of the £^/prefently ihrunk, fome o f  che Sldn fceniing to be g.o^n
empty or flaccid in cach o f  them.

AíTücf-iAion X IV . I. W c  includcd in a round Vial with a wi.le K e c k , (the whole Glafs 
tp capable o f  containing about 8 Ounces o f  ¡Faíer) a young and fmull

Moiife, and then tied ftrongly upon the upper Part o f  the Glaf>*s N eck a fine 
thin Bladder, out o f which the A ir  had been carefully expreiT.-d, and then 
conveyed this phantaftical VeiTel into a middle-fized Receiver, in which wc 
alfo placed a mercurial Gage. T h e  A ir  was by Degrees pumped out, till it ap
peared by the Gage chat there remained but a 4th Part in the external Recei- 
ver, (as for Diftindlion fake I call it-,) whereupon the A ir  in the external 
Receiver expanding itfelf, appeared for to have blown the Bladder almoft 
half full, and the Moufe feenied very ill at Eafe by his leaping, and other- 
wife endeavouring to pafs out at the N eck o f  his uneafy Prilbn ; we did, 
for fear the over-thin A ir would difpatch him, let the Air flow into the 
external Receiver, w^hereby the Bladder being compreis’ d, and the A ir  in the 
Vial reduced to ics former Denfiiy, the little Animal quickly recovered.

2. A  while after, without removing the Bladder, the Experiment was re
peated, and the A ir, by the help oi the Gage, was reduced to its former De
gree of *, and the was kept in that thin A ir  for full 4 Ai/-
jtutes at the End o f  which he appeared f j  fick, that to prevent his dying 
immediately, we removed the external, and took out the internal Receiver. 
Whereupon, tho’ he recovered, yet *twas not without much Difficulty ; be
ing unable to iland any longer upon his Feet, and for a great while after con
tinued manifeilly trembling.

3. But having fuffered him to reft a feafonable Space o f  T im e, prefuming 
that Affuefaiiion had accuftomed him to greater Hardfhips, we conveyed him 
again into the external Receiver, and having brought the A ir  to the former 
Degree of Expanfton, we were able to keep him there for a full quarter of 
an Hour. And ’ tis worth noting. T hat till near the latter End o f  the quar
ter o f  an Hour, not only ú\t Animal did fcarce at all appear diftreíTed, re
maining ilill very quiet; but which is moie, whereas when he was put in, 
tiie Tremblings formerly mentioned were yet upon him, and continued fo for 
fome T im e, yec afterwards, in fpight oi the Expanfion o f the A ir  he was then 
in, tliey left him early enougii. A n d  when the internal Receiver was taken 
out, lie  did not only recover from his fainting Fit fooner than before, but 
cfcapcdthofe fubfequent Tremblings.

A . After
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4- After we had allow’ d him Tome T im e to recolleft his Strength, we re- 
convcy’ d him into the Receiver^ and pump*d out the Air^ till the Mercury in 
the 'vas not only drawn dov/n as low as formerly, but near half an Inch
lower. And tho’ this did at firíl fccm to difcompofc our little Bci.ft, yet after 
a while he grew very quiet, and continued fo for a Kill quarter o f  an Hour, 
when we caufed 3 Exju^icm  more to be made by the Pum p, before we difco  ̂
vereil him to be in manifeil Danger (at which Tim e ú\t Bladder appear'd much 
fuller than before:) But then we were oblig’d to let the A ir  into the outward 
Receiver, whereupon the Mcufe was more fpeedily revived tiian one would 
have fuíj- eíted.

And thefe Trials o f  the Power o f  Jfitefaflion  feem’d the more confiderable, 
b caufe the .y/r in which the A M /e  had all this while lived, had been clogged 
and inletfled wi:h the e:<CTente7iUtious Effluvtums o f  his B o d y ; for *cwas the 
lame all along, we having purpofcly forborn to take off the Bladder.

X V . I .  'vVetook  ̂ Mcufe an ordinary Size, and having, not without 
fome Difficulty, conveyed him into an oval Glafs fitted with a fomewhat long m 
and confiJerably broad N eck, we conveyed in after him a Mercurial Gage  ̂ in 
which we had di igcntly obferved and marked the Station o f  the Mercury  ̂
and which was fo failned to a ¡Vire reaching to the Bottom o f the Oval Glajs, 
that the Gage remaining in the Necky was not in Danger to be broken by the 
Motions ol the Mouje in the oval P a r t : T he upper Part o f  the long Neck o f  
the Glafs was, notwithftanJing the Widenefs oí it, kermetically feaVd: And 
tho by Reaibn o f  the Largcnefs of the VelTel in Companion o f  fo fmall an 
Animal, he feemM to me rather drooping than very near Death at the End o f  
the fccoTjd J h u r; yet coming to look upon him ab ou t/»¿7̂  a n a f t e r ,  he 
was ju d g ’d by the Spedators quite dead, notwithíVanding our fhaking o f  the 
Vcilel to rouze him up. This made me caft m y Eyes upon the Gage  ̂ wh. re
in I could not perccive any fenfible Change o f  the Mercury's Station. But ha
ving caufed the feal’ d Part of the Glafs to be broken off, and freíh A ir  to be 
blown in by a pair o f  Bt. ÎIows, the gafping Animal revived, tho’ but flowiy.

2. Such an Kxperiment as the former we made with like Succefs upon a 
fmail Bird, included with a Gĉ ge in a Receiver^ holding about a Qiiart o f  VVa-

about half an H our appeared to be fick and drooping, and
the Faincnefs and Difficulty o f  Brcathivg increafed for about 2 Hours and an
half after that, at which I 'im c tlie Animal died, the Gage being not fenfibly 
altered.

3. In a G-iifs Vial  ̂ capacious enough to hold about 3 Quarts o f  Watcr^ we
fcalcd up a fmall Bird, and found, that in a few Minutes he began 

to be fick and p a n t; which Symptoms I fufFcred to continue and increafe againft 
the lylind o f  a learned By-ftander  ̂ who thought the Animal would not hold 
ouv iO long, till they had laíled ju ft half an H o u r ; at v^hich Tim e having 
■provided a Veííel o f  made exceeding cold with SaUArmoniack^ new-

y put into it, the V ia lm xh  the fick Bird  was immerfed in it, and kept there 
in that Condition for 6 Minutes j and yet it did not appear, that this great Re- 
r^geration did íenfibly refreíh the drooping Animal, So that this Remedy 
proving inefiedual, the Vir.l was removed out o f  úi^IVater^ and the Bird

fome
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fome time after did, as I foretold, make many Strains to vomit, rTho flie brovglit 
up little) followed by Evacuations downward, beiorc ine quite cxj)ired, whidi 
ihe did within a Minute or t w o  o f a ju ft H our aiccr the Beginning of her

Imprifonmcnt. 1 • l 1 1 • i
rhtufe^f X V I  W e  made by Difi'dkticn a Blood-red T îquor, which I have with very

Uttle variation communicated in the Hijlory o f  Coktü's, and wliich chief.y ton̂ i 
fiils o f  fucii falins and Jpirituous Particles as may^ be obtuined from the 

^  M afs 0Í Blood m humzn Bodies. This is o f  inch a Nature, that if a
i i i  Clafs-Vial, about half fill’d with it, be kept well ftopp'd, the r jJ  Liquor will

" reft as quietly as any ordinary one, without fending up any Sm oke or vifible
Exhalation*, but if the FrW be unaoppccL fo that i\\c exttrnal yiir be permit
ted to come in and touch the Surüce o f  the Liquor, w:th:n a quarter of a 

''^1; Minute or lefs, there will upon tliis C ontad be elevated a copious white
. Smoke, which wiil not only till the upper Part o f  the Giais, but plentifully

pais out into the open Air, till ú \cP la l be again ilopped. This Expmment 
may ferve to illuftrate the Oil:ce o f the J ir  to carry od' in Expiration the fuii- 

'fi!* ginous Stem s Lungs, For, in our Lxpcnm cnt we manitelliy fee, that
the’ very CcntatJ o f  the A ir  may give the CorpnfcUs o f  moiil Bodies a peculiar 
Volatility, or Facility to emerge" in the Vorm o f  Stearns. It muy here futñcc 
to  take, noiice o f thefe two 'I'hings: T h e  one is, that when the f'ia l has lain 
ilopped and quiet a competent Tune, the upper i Ia!f o f  i: will appear dclH- 
tute o f  Fumes, o f  which the yi/r, it feems, will imbibe, and conftantly retain but 

'  ̂ a certain moderate Q uantity; which may give fome L ig h : towards tiic Reafon,
■ why the fame which will be quite clogged with StetW/Sy wiil not long

I ferve f o r w h i c h  requires frequeac Supplies o f  fre ih -:¿‘r : T he other
' ' is. T h at if the unjfopped Vial were placed in our Vaatum, it would not emit

1'' - any vifible Steams at all, nor fo much as to appear in the upper Fart o f the
' Glafsitfelf that held the L iq u o r; whereas, when the Air was by degrees re-

IVored at tlie Stopcock without moving ú\t Receiver icfclf, to avoid injuring 
its Clofenefs, the returning A ir would prefently raife the l̂ umeŝ  Hril into the 

i'T* vacant Part o f  the Vial  ̂ whence they would afcend into the Capacity of the
Receiver ; and likewife, when the A ir that was requifite to fupport them was 
pumped out, they alfo accompanied it, as their unpleafant Smell evinced, and 
the red Spirit, tho’ it remain’ d unftopped, emitted no more Fumes till the 
A ir was let in.

úííucfhM* I- T w o  lohite Snails VDtthout Shells, o f  differing Sizes, (the biggeft
about an Inch and a half, and the other about an Inch in LengthJ were inclu
ded in a fmall portable Receiver, which was carefully exbaufted, and fecurai 
againft the Return o f  the ylir, Prefently after ’ twas rcmovM from the En
gine, it was eafy to difcern that both the Snaib thruft out and retraced their 
Horns (as they are commonly call’d) at pleafure, tho’ their Bodies had in the 
fofter Places pretty Store o f  newly generated Bubbles ilicking to them : But 
tho* they did rot lofe their Motion near fo foon, as other /hximab were in our 
Vacuum wont to do, yet coming to look on them after fome h o u rs , they ap' 
peared iiiovelefs and very tumid, and at the End of 12 Hours, the inward
Parts o f  their Bodies feemed to be almoft vamflied, and they fecnied to te
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but a couple o f  fmall full-blown Bladders ; and on the letting in o f  the A ir, 
they immediately fo íhrunk, as if the Bladders having been pricked, the refiding 
Air had left behind it nothing but S k in s ; nor did either o f  the Snaib after
wards, the’ kept many H ours, give any Signs o f  Life.

2. W e included in a Receiver, whofe globular Part was about the Bignefs o f
a large Orange, one o f  that Sort o f  Ammals that they vulgarly call E fis  : I la 
ving withdrawn, but not folicitoufly, the A ir, we kept him there about 48 
H ou rs: During ;ili which T im e he continued alive, but appeared fomewhat 
fivelkd in his Belly ; his under-chap m oving the very firll N ight, but not the 
D a y  and Night following. By opening the at length under W ater,
we perceived, that about half the A ir  had been drawn out. A s  foon as the 
W ater was impelled into the Glafs, Animal ú\zt was before dull and tor
pid, feemM, by very nimble and extravagant M orons, to be ilrangely revived.

3. W e took a Leech, that was o f  a moderate Bignefs, or fomewhat fl:ortof 
it, and having included it together witii fome IVater in a portable Receiver^ 
that was guelVd to be capable o f  holding about ten or 12 Ounces o f that L i
quor, tlie A ir  was pump’ d out after the ufual Manner, and the Receiver being re
mov’ d to a lightfome Place, we obferved, as we expc6led, that the Leech keep
ing herfelf under W ater, there emerged from diverfe Parts of her Body ilore 
o f Bubbles, fome o f  them in a difperfed W^ay, but others in Ro'-jus or Tiks^ if I 
may fo fpeak, that feem’ d to come from determinate Points. Though this 
Produdtion o f Bubbles lafted a pretty while, yet the Leech did not fcem to be 
vzv¡ xT\\xz\\difiompofedhY her prefent Condition: For after 5 Days (tho* the 
Receiver continued well exhaufted) we found her very lively.

X V III. I .  W e  took 5 or 6 Caterpillars o f  the fame S o r t ; and had the A ir  
drawn from them, and carefully kept from returning. About an H our after, ‘
I found them m oving to and fro in the Receiver, and even above two Hours 
after that, I could by ihaking the Veílel, excite in them fome Motions, that
I did not fufpeft to be convulfive. But about 10 Hours after tl}cy were firft 
included, they feem’ d to be quite dead ; yet the A ir  being forthwith reftored 
to them, I found the next Day, that 3 or 4 o f  them were perfectly alive.

2. W e took from a H edge a Branch that had a large Cobweb o f  Caterpillars 
in it, and having divided it into two Parts, we put them into like Recei-- 

; and in one o f  them iliut up the Caterpillars together with the A ir, 
which from the other was exhaufted. T h e Event was, tliat in that which 
had the A ir, the little and difficultly vifible InfeEls, after a fmall T im e apj^ar- 
ed to move up and down as before, and fo continued to do for a D ay or 

j whereas that GJafs whence the A ir  had been drawn out, and continued 
Kept out, lliewed, after a very little while, no Motion that we could perceive.

X IX . 1. Nov. 12. % at N ight, There were taken 4 middle-fiz’ d Flejh-fiies,^lf‘̂ f^  
which having their H eads cut off, were inclofed in a portable Receiver, fur- 
niihed with a pretty large Pipe and a Bubble at the End. A s  foon as the Re  ̂
ceiver was exhaufted, thofe Flies loft their Motion (v;hich was not brisk be
fore.) A n  Hour or two after, I approached them to the Fire, whicii reilored
^  thcir Motion to them (but as to one o f  them 1 fufpeiled it h.ad a languid. 
•Motion for a v/hile) wherefore I let in the A ir upon them, after which in a

J1 h very
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veiy fliort T im e, tho* not Immeciiately, they began one after another to move
their L egs, and one or two o f  them to walk.

2. Sept. I I .  J k u t  Neon. W e  clofed up divers ordinary Hies, and a Bee or 
IFafp ; all which, whtfn the was fully witbdravju, lay as dead, fave that 
for a very few  Minutes fome o f tliem had convulfive Motions in their 1 cgs 
they continued in this State 48 H ours, after which, the JÍi) was let in upoa
them, but none o f them recovered.

3. Becem. 11. at N ight, we put a great Flejh-Fly into a very fmall portable 
Rccciver, where at firft ic appear’d to be very brisk and lively, but as foon as 
the A ir  was drawn out, fell on lier Back, and feemed to have convulfive M o
tions in her Feet and Prchofcis^ from whence ihe prefently recover’d, upoa 
the letcing in o f the A ir ; whicii being dra’Vjn out again, ihe lay as dead ; but 
a while after, (within a quarter or half an H our) I perceived, that upon /ba
king the Receiver, Ihe ilirred up and down, but faintly. T h e  next Night, 
by Warmth, and letting in the A ir, the Fiy recovered : But being next Morn- 
ing_/?¿7/V lip again in that Glafs, and kept 48 H ours, tho’ over the Chimney, 
flie died for good and all.

4. W e took a large GraJJoopper, whofe Body, befides the Horns and 
Lim bs, was about an Inch in Length, and o f a great 'I’hicknefs in Proportion 
to that Length : This we conveyed into a portable Receiver o f  an oval Form, 
and capable o f holding, by our Guefs, about a Pint of JVater, W hen the 
A ir  began to be confiderably rarified, lie appeared to be very ill at Eafe, and 
feemed to fweat out o f the Abdomen many little Drops o f Liquor, which being 
united, trickled down the Glafs like a little Stream, which made at the Bot
tom a fmall Pool o f clear Liquor, amounting to near a g a r te r  o f  a Spoonful; 
and by that time the Receiver was ready to be taken off, the Grafs-hcpper, 
was fallen upon his Back, and lay as dead, and continued fo for 3 Hours; after 
■which, the Air being let in upon him, he continued without any Signs of 
L ife for a Quarter or H a lf an Hour: But being carried into a Sun-ihiny Place,

i . the Beams o f a declining Sun prefently began to make him ftir his Limbs,
and in a ihort time brought him perfedtly to L ife again.

5. Apr. 15. W e took one o f  thofe^/;;/;;^ they c a l l/2q/ir .f7/V/, and 
included it in a very fmall round Receiver, which we exbaufled-, and the’ 
it iiruggled much whilil the A ir  was withdrawing, yet prefently afier,
I could perceive but little Motion (and pare o f that feemed alm oil convulr 
five.) About fix H ours after, it feem\l quite dead, and upon the Return of

*1 the Air, no Sign o f Life enllied for a pretry while *, but 3 or 4  H ours after,
Í found him lively enough.

I'' \ 6. 1 laving obferved Butterflies not only to live, but to move longer than
i l p  w asexpcited, I included divers o f  them in fomewhat large Receivers, and
.¡Tt ' î ô’ whilil the Air continued in the Glaffes, they fievj ailively as well as frce-

^nd down ■, and tho’ after the Exhauftion o f the A ir  they continued to 
and were not movelefs ; nay. tho’ at the Bottom o f  the they

would even move their W ings, and a little flutter; Y e t I could not pcr- 
 ̂ ceive any o f  them to fly, by which I mean, perform any progrefTive Mo-

Cion fupported by the Medium only. A n d  by frequently inverting the
Receiver
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Recehír (whicli I  took Care íliould be pretty Jong, to let tljcm fail from orre 
Extreani to the other) they would fall like dead Animals, without difpiay- 
ing their W in gs; tho* ju ft as they came to touch the Bottom, fome o f  them 
would ibmetimes icem to make íbme U ie o f  them, but not enough to fuilain 
themfclvcs, or to keep their Falls from k in g  rude enough.

X X . 1. A  pretty Number o f  Anís were included in a fmall portable Rc. 
ceiver, exhaufled yefterday about Noon. They grew almoft movelefs a s ^ ‘“ ’' 
Joon as the Air v. as exhaulled : A nd between 6 and y in the Afternoon, they 
feem’d to be all quite dead. Whereupon I opened the Glafs, and tho’ no
Sign  o f Life appear’d for a great while, yet this M orning I found many o f 
them alive, and m oving to and fro.

2. W e conveycd a pretty Number o f  M / w , which are reputed but liv
ing Points, together with the mouldy Cheeie they were bred in, to nouriili 
them, into 3 or 4 very fmall Rscdvers, One o f  tliem with die A ir in ic was 
feal’d up at a Lam p Furnacc, and from all the reft viQVjiibdrrjj the Air. This 
done, we obíerv’d t!ie following Phtenomem^ viz.

1. Thofe M ites that were inclofed in the fmall Glafs that never came near 
the Engine, continued alive, and able to walk up and down for above a 
full W eek, after they had been put in ; and poiTjbly would have continued 
much longer, if tlie Glafs had not been broken.

2. Though ju ft before the of the ^/>, the M ites were feen to
move up and down in i t ; yet within a few Minutes after the Receiver was ap
plied to the Engine, I could difcern in them no Life at all, tho’ m y E ye was 
aíTifted with a double convex Glafs, A bove an H our after, I could not per
ceive any of them to ft ir : 2 or 3 Hours after that, I let in the A ir, and left 
the Receiz'er unftopped in a IVindovj.

3. About 2 or 3 D ays after, I found a Number o f  my little Animals re
vived, as an attentive E y e  might eafily perceive by the Motion o f  certain 
little white Sj^ecks *, and they continued to appear alive for 2 or 3 Days after 
that, if not longer.

4. One o f the Receivers was kept exhaufted from Monday to Tuefday; after 
all which time, our attentive Eyes being unable to difcovcr any Signs o f 
Life among the included Mites, the A ir  was let in upon them, and after a 
long time, we coukl plainly fee them creep up and down in the GlaiTes again,

L X X V III . I .  W e  took Filings o f  crude C i '/ '/ 'i r ,  and put them into a cryftal- 
line Glafs o f a conical Shape, into which we poured fome ílrong Spirit ofweakncd 

(that was fitted for our peculiar Purpofe; to the H eight o f about a Finger’ s 
hreadth above the and then clofing the VelTel with a Glafs-ftopple,
cxquifitely fitted to it, we fuffered it to continue unmoved in a IVtndow for lyMr, 
fome Days, till the Liquor had both obtained a high and darkiíh brown Rob. bo>1c. 
Colour, by the Solution o f  fome o f  the Copper  ̂ and loft chat Colour again, 
growing clear like common W ater (which is itfelf a fomewhat odd Phano- 
WWW/,) and then taking out the Stopple, without fliaking the Liquor, and 
thereby giving Accefs to the outward Air^ we perceived, as we had conjeélu- 
icd, that the upper Surface o f  the Liquor did in a few  Minutes re-acquire a 
darkiili brô a;n Colour, which penetrating deeper and deeper, at tiie End o f

H h  2 about
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about a Qiiarter oF an H oiiri the whole Body o f the Liquor appeared to be 
]ikewife tinged. T h e  cónica! Glafs being again well (topp’ d, the Menftruum did 
again in very few Days let fall, or oiherwife lofe its Tincture^ which, the 
Stopple being taken out, it regained as before. N or were thefe 2 the only 
Trials I made with the like Succefs for the mam •, but afterwards k in g  de- 
firous by a farther Trial to refolve a Doubt I had, I kept the Glafs yet long
er in the fame Place with the fame Filings and Menftrtmm in it, for, if I niif. 
remember not, a Month or two together \ but obferved not that the Liquor
would any more grow clear.

2. Having taken another conical Glafs, wherein the Liquor was grown 
clearer than is ufual, and had probably been fo a good while before, for the

l l r j  VefTel having been hid by others which flood before it, had been for fome
W eeks forgotten ; we took out the Stopple, and left it out for alx)uc half an 
H our, but did not perceive tlie Liquor to have acquired any Colour, fo much 

 ̂ fl as at the T o p . But putting in the little Stopple, I left the VeiTcl clofed for
•iiljll 2 or 3 Hours, and at my Return to vifit it, I perceived, that it had acqui-

,S red a faint Colour tending to a Green ; W herefore, taking out the Stopple
again, I opened its Commerce with the outward Air  ̂ leaving the Glafs unftopt 
for 20 or 24 H ours, but found that in all that time it had not regained its 
wonted dark Colour, but was only arrived at a Green, deep enough, but not 
true nor very tranfparent.

This Obfervation being made in the fame VeíTcl that had been formerly em
ployed, fuggefted to us an Enquiry, whether the advanced T im e o f the Year, 

r *; which was the middle o f OBober  ̂ might not have an Intereft in the flov) and
imperfe^i Succefs o f  this Trial.

3. Some ftrong Spirit o f  Salt having been kept upon Filings o f  Copper till 
the Solution was come to be o f a dark brown Colour, about three Spoonfuls 
o f  it, by guefs, was put into a Receiver that might hold 8 or 10 Times as 
m uch; Being kept in Vacuo  ̂ i f  the T im e be rightly remember’ d, about half a 
Year, it retain’d its Colour *, but the VefTel being opened, and the external 
A ir  permitted a tree Accefs to  it, the Solution in about an H our was turned

* ,  ̂ fine tranfparent Green, tho’ no Precipitation o f  any m uddy Subftance
' appear’ d by any Sediment to be made.

4. In one of that Sort o f Conical Glajfes that has been already defcribed, we 
had put upon fome Filings o f Copper a convenient Quantity o f  our Spirit of

we obferved, that for a great while it would not part with its 
^̂ P̂ fomewhat muddy Tin£fure \ yet we left \t \r\ t\\t Window for many 

I longer, and at length, towards the latter End December, we found it
fiÉM h a ^  loft its Tin&ure fo much, tliat the Liquor appeared like common /Fii-

Upon whicn Obfervation, tho’ the T im e o f  the Y ear was unpromifing,
I  thought fit to try whether the Air in that Seafon would not have fome, 

perlups but a flow Operation on the faline Spirit and accordingly taking 
out the Glafs Stopple to give free Accefs to the outward Air^ we obfervM, 
that in fome Hours its Operation on the Liquor was fcarce fenfible ; but with
in about 24 H ours, the Menftruum had acquired not ju il its former Colour, 
out a iomcwhac faint and moderately tranfparent Green : So tliat this tinned

Mcnftr^un,
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^nftruum^ as it had been very (low in lofing its Colour, fo it did bur íTbwljr 
and imperfeftly re-acquire it.

5, W e took fomc Filings o f Copper  ̂ and putting them together with a Mer-
0(rial Gagfy in a Conical Glafs fitted with an exadtly ground Stopple o f the 
fame Matter (which was we poured on the as much redb-
fied Spirit o í fermented Urine made per fe  ̂ as fufliced to fwim an inch or bet
ter alove them ; then carefully (lopping the Glafs, coming to look on it many 
Hours after, we perceived that the Mercury in the feal’d L e g  was confiderably 
deprefl:; and gently drawing out the Stopple, to let in the oulward Air^ wc 
perceived that Accefs to have a manifeft Eífeá: upon the Mercury.

6. W e took a Cryjial Glafs o f  an almoft Conical SbapCy and capable o f  con
taining between 5 or 6 Ounces o f  Water  ̂ and furniíhed with a Stopple o f  the 
fame Matter, that by grinding was exactly fitted to it. into this we put a 
confiderable Quantity o f clean Filings o f  good Copper  ̂ on which we poured 
as much ilrong Spirit o f  Fermented  ̂ or putrify'd Urine, as ferved to fwim
about an Incli above the Copper  ̂ and having let down a Mercurial Gage  ̂ fo 
that it leaned upon the Bottom and Side o f  the Glafs  ̂ we clos’ d it very well with 
a Stopple, and fet it in a quiet and well enlightned Place, having taken good 
notice at what M ark the ^ ickfdver  refled in the open Leg o f the Gage. This 
done, we let in the Menftruum alone to work upon the Filings ; which it did, 
as wc forefaw, fomewhat flowly and very calmly, without producing any Noife 
or fenfible BubbleSy acquiring by Degrees a very pleafant blue Colour, and the 
Glafs being kept quiet in the fame Place for 2 or 3 Days longer, the Liquor, 
as I conjedured would happen, began to lofe of the intenfenejs o f its Colour  ̂
which by Degrees grew fainter and fainter, till at the End o f  3 or 4 Days., 
the Liquor was grown very/í7¿*, and left me little doubt but that, if 1 would 
have ftayed fome Days longer, it would have loft the remaining Eye of
and have look’ d almoft like common Water. But being unwilling to tarry fo 
long, 1 took out the Stopple, that the A ir  without the Glafs might have A c- 
cefs to that within ; and leaving the Vial in the fame Place and Pofture, my 
Expedlation was fomewhat anfwered by finding, that within 4 or 5 MinuteSy 
ifnotlefs, the upper Part o f  the Liquor that was contiguous to the Air^ had 
^quired a fine blue Cclom\ which defcending deeper and deeper, before the 
End o f the loth  Minute had diffufed itfdf, but fomewhat weakned, through 
the Liquor, whofe Colour was fufiered to deepen for a while longer *, fo that 
in lefs than a quarter o f an Hour from tlie firft unftopping ot the Vial the 
Liquor was grown to be throughout o f a rich ceruleous Colour, which 
grew almoft too opacous within a few Minutes Xor^^tv\Vhen carefully clo- 
hng the \  ial again with the fame Stopple as before, we fet it afide in the fame 
Place, where the included A ir  being denied all Commerce with the cxter-

’ 1-iquor began again within 2 or 3 Days to loie o f its C o lo u r; and,, 
to be fhort, afforded me the Opportunity ot making a 2d Experiment much 
ike the former. A n d  the like Succefs I had, for the main, in a Trial or 

two made in another Glafs with anotlier Portion o f  the fame Spirit o f hrine^. 
put lijjon the Filings o f  Copper; fo that the Experiment was, in all, made 

iverfc lim e s , as well when I  was not, as when I  was alone; And parti
cularly;,»
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culariy, once to be fure that the diurnal A ir, as fucli, had not any great Ini 
tereft in the I made the I rial fucceflivcly about Nine a-Clock at

N ight.  ̂ r I n
In m oil o f thefe Experiments I forbore to fliake the Glais, left it ihould 

be i'uipeiftcd, that the Agitation o f the Liquor might have raifed Ibmc little 
line Powder that might have been fuppofed to have been precipuated out of 
the Tindture, and, being thus mingled with the I.iquor again, reilore it to 
its former Colour; but m I'ruth  I did not perceivc any luch Powder to be 
precipitated. And though to obviate the Obje<flion, I forbore to ihake the 
Vial, yet I juilly fuppofed, that if, by the Agitation o\ the Liquor, more 
Parts ot it ihould be quickly expofed to the A ftion  o f the A ir, the Coloration 
would be haftncd, which upon Trial appear’d to be true.

7. W e took I'uch a conical Glafs, as has been lately defcribed, and cover* 
ing the Bottom o f it with a convenient Quantity o f  Filings o f  good Copper̂  
we poured on them as much ftrong Spirit o f Sal-Ar)nontack as ferved to fwim 
about a Finger’ s breadth above them *, and, having let down fuch a 
i « n V ? / a s  is formerly mentioned, fo that it leaned upon the Bottom and 
Side o f the Glafs, we clofed it very well with a Stopple, and fet it in a quiet 
and well enlighten’d Place, having taken good notice at what M ark the 
fdver reiled in the open L eg  o f the Gage: This done, we let alone the Mm- 
jlriium  to work upon the Filings^ wJiich it did, as we forefaw, fomewhat ílow- 
Jy and very calmly, without producing any Noije or fenfible Bubbles  ̂ ac-

j  quiring by Degrees a very pleafant Colour, and afforded us alfo the Pbcc-
mmenon we chiefly looked after \ which was, that repairing from time to 
tinK to the W indow to fee what pafi:, we perceived, that for 2 or 3 
togetlier the Mercury in the feaVd L e g  of the Gage did, tho’ very fiowly, 

till it appeared to be near a ^(arter o f an Inch lower th an atfirft; 
and probably the Depreilion might have been greater, if the Experiment had 
jiot been difturb’d *, whole Event yet feem’d fufficiently to argue, that tiic 
Spring o f  the A ir  contain’d in the Cavity o f  the Glafs, and communicating 
"witli that in the open Leg o f  the Gage or Syphon  ̂ was weahted in Comparifon 
o f  that in the clofed Legy which by the Ilermetick Seal on one Side, and the 
Í=^ickfíher on the other, was kept from fuch Communication. A n d  I was 
farther careful to obferve, whether the Dcpreffton did not continue at tliffering 
times o f the Day\ and found it to do fo, as well at N ight as at Noon  ̂ though at 
this laft named time the Sun Jhined hot upon the Place and I'eJJels too.

This Experiment was made, in all, 4 or 5 times, though not always with 
equal, yet ftill with fome Succefs, the Mercury in the feaPd Leg o f  tlie Gage 
being fometimes more, and iometimes lefs, but always manifeftly depreft; 
which Fhcenonienon was confirmed by the Obfcrvation we more than once 
jiiade o f  the fudden Return o f  ^uickfiher to its former Station, upon the 
unilopping o f the Glafs, to give free AdmiiTion to the outward A ir,

8. A  Mercurial Gage having been put into a Conical Glafs, whofe Bottom 
was covered with beaten Coral̂  fome Spirit ot Vinegar was poured in, and 
then the Glafs Stopple, which was very well ground, clofing the K eck  exa¿t- 
Jy, we oblerved, tiia upon thct working of tlic Menjlruutn on tlie Coraî
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Store o í Bubbles were for a good while produced, which fucceíTively broke 
in the Cavity o f  the Veflel v and their Acceilion fo conftipaccd the Air^ 
tliat they com^eft the A ir  imprifoned in the clofed L e g  o f the Gage three 
Marks or Divifions, wliich I guefled to amount to about the third part o f  
the Extent it had before : But foine Hours after the Corrofwn had ceafed, the 
Compreffion made by this new generated A ir  grew manifeftly fainter, and 
the imprifoned Gage A ir  drove down the Mercury again till ’ twas dfpreft 
within one Divifion c i  its firft Station ; and diereaboiits, or a little lower, 
continued 5 or 6 Bays \ fo that in this Operation there feemed to Iiave been 
a double Ccnipreffive Power exercifed •, the one tranfient, by the briik A gita
tion o f Vapours or Exhalations ; and the ocher durable, from the Aereal and 
Springy Particles either produced or extricated by the A<5tion o f the Spirit o f 
Vinegar upon tlie Coral.

But a pretty Quantity o f Spirit o f  Vinegar being put upon Minium^ it con
tinued divers Days without any fenfible Deprejffion o f  the Mercury in either L e g , 
nor did any Change appear in the Gage  ̂ upon the Removal o f the Stopple, 
though ’twas evident by the great Sweetncfs acquired» that it had made, a So
lution o f a great Portion o f  the Mimum,

9. W e took fome Filings o f  Copper, and in a V ial capable o f  holding fome
2 or  ̂ Ounces o iW u ze t, we poured on them ilrong Spirit oi'Sal-Armoniack 
made without ^ick-liwe^  till the Liquor reached near an Inch above them. 
This was done about the 20th o f Aiiguft on the Friday before Noon, and the 
follüzviíjg Monday  ̂ prefently alter Dinner, it had acquired a deep Blue Tinélure, 
and loll again fo much o f  it, that it was pale ahnoft like common W a te r: 
Then to fatisfy a Virtuofo^ I unftopc the Viai, defiring him to place his E ye 
level with the Surface o f the Liquor, which in a Minute o f an Hour or lefs 
appeared co his Surprife and W onder to have acquired a deep Blue Tin¿Iure  ̂
that r e a c h e d t o  the I'hickneis o f  the Back o f  a Knife, the whole 
Liquor becoming o f the like Colour in 4 or 5 Minutes more, and the Glafs 
being prefently ftopt again, and left where ’ twas before, appeared not at the 
End of 9 Days to have loft its Tincture tho* now and tlien within that I'im c 
it feemed manifeftly paler than when the Vial was ftopt.

10. W c  took a round Via!, holding about 8 Ounces o f  W ater, and having 
put into it Filings o f  Copper and a Mercurial Gage, we poured on the Metal 
ftrong Spirit o f Scl-Armcniack^ till it rcached to a good H eight in tiie V ial, 
■which then being UermeticaUy failed  up, was fet by in a South fVtnJow, where 
it quickly acquired a deep Blue Tin¿7ure: There it ftood about 1 2 D ays, 
before tliat finoiure^ wliich decayed but flowly, did iittle by little grow fo 
diluted that the Liquor was pale and almoft like ¡Fitter *, during this Stay o f  
the Glafs in the irindc'u;, the Mercury in the open Leg appeared to be im
pelled up ; and when after 9 a-C!ock at N ight (which T im e I chofe to try 
whether the notlurnal A ir  would have any tiling to do with the Phaiiome- 

ôn] the hcrmctick Seal wr.s broken o f f ; immediately upon which there was 
produced a Ncife^ and the Mtrcury in the rtiorter and clofed L e g  was briik- 
ly impelled up, by our Guefs, near o f  an Inch i and tho’ the Oritice at which 
die Ail- had Acccfs was fcarcc vjide enough to admit a middle-fiz’ d  Pea, yet

withioi
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wltlim a M m ite  and half tKe Surface o f th i !Uquor being Iield betweea 
the E ye and the Candle, appeared to have acquired a very lovely and fair 
Cokio-, which reached downwards a quarter o f  an Inch ; fo that tlie Vial 
feemed to contain two very differing Liquors fwimming one on another; 
and the Coloration piercing deeper and deeper, within 5 iVlmutcs m all, the
whole Liquor had attained a rich B!ue Colour. , , ,  - .  ,

L X X IX . I. T o  mingle divers Liquors together b y  M eans o f the Air 
Exfirimenti p.jjY\n thcrc wcrc employed two fniii]I Glaflcs, whereoi the one could en-

ter into the other, and the lead o f the two was /o  the H ^ k  o f an
M. Hugeni, grcatCF put undcf ir, and the laid If irc was lo ordered,

t h a t  t h c f e G l a f f e s  were a little diftant one from another. T h e  Recipiem 
w a s  o f a Cylindrical Figure, o f  which one End is all open, to be faftncd to 
the Cement o f the the other is ail clofed, exccpt a fmall H ole, ha-
vini  ̂ a little Edge or B rim ; thro’ which H ole you pafs the hook’d Iron
JVire, and tye an Ed-Skin clofe about the fa m e ; and three or four Inches 
hif^her, the fame is alfo to be tyed about the Iron-JVire, to keep the
eternal A ir from entering into the Recidentj and yet without taking away
the Liberty to ftir therein what you will by means o f  the Iron-IVire, that 
hath a Communication inwards and out'ivards. For this Purpofc you muft 
chufe that Part o f the Ed-Skin that is next to the H ead, the otlier Parc being 
pierced with many Holes witli Vdves that do not always Ihut we!!.

T o  be the more furc that no A ir enters by the Ligatures o f  the EelSkin^ 
you may apply a Tube on the Recipient with Cement, and pour W ater into 
this T u b e  until the £<r/-5t o  be quite cover’d therewith. Care alfo muft l)e 
had, that the Hole be exadlly filled up by the IronW ire for, if  it were too 
big, the Ed-Skin would be thruft into it with great VioI.¿nce, and fo hinder 
the Liberty o f raifing and finking it.

When the Recipient was evacuated o f  A ir, tiie lefTer Glafs was by the Iron- 
Wire let down into the greater, until the Liquors they contain did mingle 
themfclves. Thus fome Aqua-fortis was poured into the upper Glafs, and 5̂ - 
rit of ¡Vine into the lower, and the Recipient was fo well exhaufted of Air, 
that tlie Spirit o f Wine boiled up witli great Bubbles (as ufually it doth) and 
the Aqua'fortis cafl: fome fmall Bubbles. After that both thcfc Liquors were 
well purged of Air  ̂ the upper Glafs was funk into the lower, fo as that the 
Spirit o f Wine was mingled with the Aqua-Jortis  ̂ at which Iníiant there was 
yet feen a very confiderable Ebullition,

Now to know whether the Aqua-fortis gave to the Spirit of IVine feme 
new Vigour or Force to make it bubble, we mixed without the Recipient fome 
Aqua-fortis with Spirit o f  Wine \ tlie Quantity o f the former being fomewhat 
more than that o f the latter. This Mixture being put in Vacuo  ̂ inftead of boil
ing up more ftrongly than the Spirit o f  Wine  ̂ (as ’ twas thought it would 
have done) it only caft up fome few Bubbles: W hich ihewed that the 
EhttUitiony which was fcen when they were mixed within the Vacuum  ̂ is of the 
fame Nature with all thofe that are made o f  Acids and Alcalies. For, in the 
very inflant that they are mixed they make g 'eat Ebullitions^ but foon after 
they mortify one another, and lofe the Properties they had before.

mJ



’ T is alfo probable, that the Aqua-fortis and the Spirit oF IVine would boil 
always when they are mingled, but that the PreiTure o f  the A ir keeps this 
Ebullition from being fenfible, and appears only when that PreiTure is taken off.

WJicn you employ re^ifed Spirit o f  fFine inflead di Aqua-vita^ there is re- 
quiretl a greater Qiiantity o f  Aqiia-fortis to mortify it.

It was alfo experimented, that the Solution o f common Salt boils alfo with 
Spirit o f IVine  ̂ being mixed in Vacuo \ and the Solution o f Salt Peter yet more. 
The fame Experiment was alfo made with common W ater, and its Ebulliiion 
w cH Aqua-vit^Cy purged o f  A ir, was a!fo found to be very great, when mixed 
in Vacuo.

Farther, ic is fomewhat remarkable, that common Water doth not mortify 
Spirit oS.lVatp\ ^  Aqtia-fortis é(̂ ú\y though they m’sk.t Ebullitions with it al- 
moit ol the fame Degree. T h e Kxperiment o f it is e a fy : For, m aking with
out the Recipiente a M ixture' o í common fVater and Aqua-vita^ this being 
put within the Vacuum  ̂ bubbles up very well, though the common Water be 
there in greater Qiiantity than the Aqua-vit<£ \ whereas a M ixture o f  Aqua^ 
fcrtis and Aqua-vit^e <.iid not there bubble up at all.

After this, the Experimenter being defirous to fee whether thefe Ehul- 
iiticns did m ake new A ir, he put in the Recipient a G age (that is a Glafs 
lu b e  fiird  either with W ater freed o f  A ir, or with Mercury ferving to mea- 
fure the Quantity o f tlie A ir  in the Recipient) which was 4 Inches long,  ̂
and obferved, that, at the Initant when the Liquors were mingled together, 
the Water in tlie Gage role very nimbly to the T o p  o f  the Gage; and then 
drawing out this jtew A ir  that ŵ as made, he made the Gage-Water fubfide 
again by Degrees, in like manner as when the cmnmon A ir  is drawn o u t : 
And by this means ic was fecn, tliat all thefe kinds o f  Ebullition made an 
A ir which expands itfelf like common A ir. Y e t  it is very remarkable, that 
the A ir whicJi is made by thefe Ebullitions is noc o f the fame N atu re: For 
it hatli been found experimentally, that the A ir  formed by the M ixture o f 
Aqm-fortts and Copper remains always A ir, and always keeps up the Water 
in the Glafs at that H eight to which it raifed it •, but, on the contrary, that 
A ir , whicli hath been produced by the M ixture of Oyl o f  'Tartar and Oyl 
o f  Vitriol^ is alm oil all deftroyed o f  itfelf in the Space o f  24 H ou rs; infomuch 
that in the Recipient^ 24 H ours after tl^  Ebullition had been there made, there 
was noc found much more A ir  than there was before the fame was made.

2. M r. Boyle (as ’ tis recorded in úiz Journal Book o f the Royal Society  ̂ April 
30- 1668.) gave an A ccount to the faid o f  the E^:)erimencs he had 
then made about generating nê j) Air^ or extricating that A ir  which was lurK- 
ing before in feveral Bodies ; A t  which T im e he mentioned alfo fome ways of 
examining  ̂ whether the Siibrtance thus produced be true A ir  or not.

And Jong before that'I'im e, v iz . yin. 1664. March tlie 15th (wicnefs the 
fame "Joiirnal) M r, Boyle mentioned to the R . Society  ̂ that Corals or Oyftcr- 
Shells pounded, and put into diftiWd Vinegar  ̂ m ight prove fit Subftances 
to produce A ir, wiiolefom for Jnfpiration. A t  which T im e he alfo propofed, 
that fome fit Anim al might be put into a Receiver o f  his exhaufting E n- 

and the A ir  pum p’ d out till the Creature grcsv lickiQij and that then 
Vol. I I   ̂ ¡ i  fome
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Tome ffrto A ir  might be produced in the Recei'ver by a Contrivance oF making 
difiiWd Vinegar w ork upon the Subftances before-mentioned, to iee whether
by this means the Animal would recover.

A bou t which time Sir Cbr, JVren alfo fuggefted, to put a fermenting LI, 
quor in a Glals Ball, and to fit a Stof-Cock to it, and tye a Bladder about 
the T o p  o f the Stop-Cock ; by which means the jiir^ ioh^  generated by the/fr- 
menting Liquor, would pafs into the Bladder, and upon the turning o f the 
Stop-Cock be kept there in the form o f  A ir, M r. Hook alfo mentioned fe- 
veral Liquors, which by their working upon one another would produce aa 
Air-^ as O y  o f Tár/íir and ; Spirit o f  Wine 2iX\á turpentine. A nd the
fame made before the R , Society the following E xperim ent; H e  took a com
mon Glafs Vial with two Pipes, and fome pounded Oyfter^Shells' and Aaua- 
fcrtis ; and as foon as the latter was by one o f  thofe Pipes poured upon the 
former, and the H ole ftopt with good Cement, the Ebullition^ caufed by the 
Shells i i in g  corroded by the Aqua-fortis^ did in a very little T im e blow up the 
Bladder, tyed on the other Pipe, ib as to fwell it very plump with A ir ; which 
Expanfion remained till Society rofe. T h ey  afterwards order’ d the faid Veficl 

"  ■ to be carefully lock’ d up till their next M eeting, which being the W eek  after,
r; ■ the Bladder was then found fomewhat íhrunk. T h e Uke Experiment was made

with Bottled A le , fuppofed to yield more wholelbm A ir for Refpiration.
3. One D ay we mingled equal Parts o f  Aqua-fortis zná Aqua-Z'ita \ and 

: ' having put two equal Quantities o f  this M ixture in two fmall Glafles with
■' ' tw o equal Bits o f /m ;, one into e a c h ; one o f  the Glafles was included in
.,,1'! Vacuo. Then there was feen a very v̂tdX, Ebullition^ and the Liquor became
•  ¡ " 1  blacky whilft that which was left without the Recipient wrought almoft no-
, ' ■* thing, but remained always tranfparenr, and rather white than black. Alter

ihefe two Glafles had ilood thus 12 H ours, that which was was ta-
*1̂  ■’ ken out, and we found that the Iron was almoft all diflTolved, whereas the other

was very little diminiihed. T his Experiment fucceeds quite contrary when 
""iis Aqua-fortis alone and Copper \ for then the Dijjhlution is Icfs

■ within the Vacuum  ̂ than without it.
W e  made fome other Mixtures o f  diverfe Liquors, which m ake no Ehul

Ution at all in Vacuo  ̂ no more than they do in open A ir. Oyl o f  Olives makes
none neither with Vinegar  ̂ nor with Spirit o f  ^Finê  at the inrtant that they 
mingled; neither doth the faid Oyl mortify the Spirit of ¡-Vine, O nly this we 
obferved one D ay, that having mingled together, without the Recipient^ feme 
of that Oyl and Vinegar and Spirit o f IVine  ̂ and put this M ixture in Vacuô  it 
did not boil up fo foon as when there was 110 O y l; but then the Bubbles 
which it made afterwards were bigger, and they began to appear again from 
T ime to Tim e, fo that fome o f them were fcen a Quarter o f  an H our after 
the Recipient had been evacuated. Poflibly this may come to pafs, becaufc 

p jA  fwimming on the T o p , retains the more volatile Parts o f  the Sfi" 
rit o f  JVine  ̂ which elfe would fly away as foon as the A ir  is begun to be 
pump’ d out, and at the fame Tiine it hinders the Surface o f  the L iqu or be- 

;'S' irom eafily rifing up into Bubbles, becaufe, to make them do fo, the
 ̂ Parts o f  the 0)*/, that ftkks clofc to one another, muft be feparated.- \Vhcn

therefore
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thcrePorc the volatile Parts are gatliered together in a fuflicicnc Quantity, 
able to furmount the Rcfiitance which the Oyl makes to it, they iiTiie out 
with much more V joleiK e, than if nothing had retained them.

A ll thefe hitherto fpoken ot', are greater in Vacuo tiian in the
cpen / iir : But with Lim e ic is not lb. For, taking two equal Glaflcs witli 
two equal Quantities o f  Water^ and putting the one o f  then  ̂ in Vacuo  ̂ the 
other in the Iree A ir, there was let fail into both at the fame T im e two 
equal Parcels ot L/me, one into each, ami it appeared, that that which was

Vacuo did indeed throw up fome big Bubbles  ̂ but yet fewer o f  them than 
that which was in the Air*, and having taken it an H o u r after out o f the 
Recipient^ and ftirred the Ume^ it was found to have only the Confiftcncc o f 
Z)/r^ whereas the other had the Confjftence o f JIaked L im .  T h e  Reafon o f 
which may perhaps be, that the volatile Salts o f  the Lime do exhale wlúlít the 
Recipient is emptying.

'I'iiere was alfo fome Plaifter o f  Paris flaked in Vacuo  ̂ and the Ebullition o f 
it did there api>ear much more than it doth in the open A ir. W hen it is not 
touclied, the Bubbles that ifilie out leave great H oles in it, and then it fettles 
very uneven ; but taking care to ílir it until the Bubhks be come forth, and 
preiTing it when it begins to fettle, it becomes very fmooth, and hath no: fo 
many little Holes as the common Pkifter.

1 took one D ay a fmall Recipient, and inilead o f  the Iron TFtre I palled in
to the little Hole a Sprig o f  a known Plant, which was Baht^ fo as that 
the o f  the Plant was within i\yz Kecipicnt, and the i?í7£7rí without. Then 
I doled the reft o f  the Hole with Cement, and when I had taken away m y 
little emptied Receiver, with the Plant half íhut up therein, I put the whole 
into a great Glafs fill’ d with Jf^ater, the R oot being downwards ; and I faw 
that there were formed little Water Drops upon the Leaves that were in Vacuo,
I left it ten Days in this Condition, and during that T im e there were entred 
about two Spoonfuls o f Water into the Receiver, and in all Appearance this 
Water had preiTed through the Plant^ Y e t  there appeared no more any Drops 
upon the Leaves ; but that might very well come from the grofier excremen* 
iitious Matter that is in the Water, which had flopp’ d the Conduits.

After this, to know  whether any An* had been form’ d there, I replaced 
the Receiver upon the Engine, and having whelmed a bigger upon it, I faw 
there was but very little A ir formed in the fmall one, becaufe the great 
pent was almoft all em pty before the A ir included in the little one cou ld ,lift ic 
up. Y e t at laft it did raife it, and I inclined the Engine, to the End that the 
little Receiver m ight not be applied to its Cover, when I fhould let the A ir  re
enter ; and after this M anner both the Recipients were filled in the fame 1  ime. 
Then I looked upon the Leaves o f  the P la n t; they were not withered, though 
they were not g ro w n ; only the Li^aves had in the M iddle a little changed 
their Colour, and had a Smell fomewhac fowndi *, but the next M orning 
the Plant was quite fpoiled. W e  may believe that the PreíTure o f the A ir  
had made the Water enter into this Plant with fo great a Violence, that 
thereby it had, as it were, mortified the Parts, efpecially in the M iddle 
'vhere the Leaves were moil tender ; but this W a ttr  ftill kept the Leaves, ex-
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] tended, and fo they withered n o t; but, when the A ir came to a6t upon them,
< the Parts o f  the Plant which had fo much fuffcred were foon corrupted by it.

pQj. very probable^ as well by this Experiment, as by others hereafter to 
be mentioned, that the A ir is a DiíTolvent which corrupteth Bodies.

I T his being done, I made the Experiment the other \\ ay, that is, with
the Leaves in riie A ir, and the Roots in a Eottk o f IFiter  that was in V n m  ; 
and immediately I Taw Air-Bubblcs iíTuing out at the E nd o f  the Tail in 

' Vaciio, After this I put W ater upon the Leaves, to fee whether this Air
* came from thence, and I faw indeed foon after that thefc Bubbles began to

cea fc ; and having taimen away the W ater wherein the Leaves were, 1 faw 
that the Bubbles began to iíTue out at the Tail as before: A n d  I law diem 
ftill come out 24 Honrs after, but in little ^ a n tity  *, and at length ic quite 
ceafed. During thefe 24 Hours the Roots did lengthen about four Lines, that 
is, one Third oFan Inchy which is little lefsthan they ordinarily do in the Air.

'  J kept the Plant in this Condition for four Days upon the Engine^ and took 
care from Tim e to T im e to draw out tlie A ir  that entered into it by the 
Leaves *, and then it began to ‘wither, and the Roots fhot no more.

Another Tim e I put t"JJo ^wigs o f  Baltn, each into a Vial full o f  JVattTy 
and at the End of 5 D ays, when I faw manifeftly that they both fhot Roots  ̂ 1 

included in the AVaí/í»; that o f  the Tv)o whicli h^áú\^longeJi Roots^ without 
u k in g i t o u t o f i t s  Vial. A t  the end o f  three obfcrving that it was
•wither'd in Vacuo  ̂ I took it out, and changed the Vials o f  the Twigs^ to< 
lee, whether that which remained in the A ir, and did thrive very well in, 
common IVater  ̂ would alfo thrive in Water freed o f A ir\  and whedier that 
which was /;/ Vacuo would revive in the cmmon IVater zná 'xw t\\x.
Four Days úxtr I found the ^wig that had be e n/ ? ; quite fpoiled, and 
the other ftill verdant, Í3ut not thriving*, and I obfervcd, that it did not be
gin to ihoot in the IVater freed o f  Air till ten Days after it had been put in.

This Experiment drew another after it, to know whether the W ater pur
ged o f  A ir were lefs fit than common W ater to m ake Plants vegetate, Por 
this E nd I took two Vials full, die one o f  W ater purged, die other o f  com
mon W ater, and having put a Twig o f  Bahn in each, I left them both in. 
che A ir. 1 found, that the Twig in the common W ater Ihot at the end of 
Six D ays, and in W ater purged fhot this T im e neither but ten Days after it had. 
been put in.

I repeated this Experiment once more, and I was much furprized to fee, 
that the Twig in the W ater freed o f  A ir begun this l  ime to Hioot the i(d 
D ay, and the other in the common W ater ilill the 6th D ay. But diis was 
remarkable herein, that the Twig in the W ater purged íhot no more but one- 

Ijw  'i'hich grew very long, and on the 9th D ay only it began a iitde to
^ ooc another, which lengthened but one Line i n /ítí? D ays, whereas die 

f j l  in the common W ater had. then 9 or 10 Roots^ which were all very long,.
having always lengthened/ v i  Lines ov more, in a Day.

A lthough th¡s Experiment appear’d at firft contrary to the prccalent, yet it 
fhll confirmed, the firft Thought, to wit, that the Air which is mixed in com
mon W ater ferves f o r c o n f i d e r i n g  the little Root which ih^Tuig  
ihoc in the W ater dcanfed o f  A ir. After
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After this, I made fome Experiments upon harder Plants, One D ay I  put 
a green Piece o f  Sallow-Wood^ part in the A ir  and part inVacuo^ after the M an
ner above delcrib’ d. I put into W ater that Part which was in the A ir, and 
the W ater prefently began to mount and to pafs through the M iddle o f  the 
W ood, and incefiantly formed Bubbles in the Receiver, Thefe Bubbles con
tinued thus for tJie Space o f  24 H ours; and certainly ic was the W ater, which 
p a f i i n g  through t h e w a s  in part chang^sd into J ir . F or I made the 
fame Experiment with a Piece o f Buffe^ and the W ater mounted alfo and paf- 
fed tlirough it, but it formed no Bubbles. Mean time, if  there be Vakes in Wood  ̂
they muil needs be unable to refiil the Prejfure o f the jíir  *, for I have noted 
in Sallow  ̂ as well as in Ehty that the W ater pafies thro’ them with' the fame 
Facility what Knd foever you ^^utin.Vacuo.

jOne Day alfo 1 put the upper End  of a little Elm Branch in the Vacuum  ̂ and 
the lo^er End in the A ir. Tlú^lor'jjcr End  1 trcnchcd in W ater, as I Jiad done 
the Roots o f Balm before: But ic was a whole H our before there' appeared 
any Drop oí IVatcr upon tiie ElnhLccrjcs in VacuOy whereas upon the Balm^
Leaves the Drops appeared prefently. Th^ Caufe o f which may be the M ardt 
ncfs 0Í the Elm-JVood. But 1 know not w hy W ater pafTing thro’ W o o d  
forms Bubbles  ̂ and in pafling thro’ Leaves forms nothing but Drops.

I made alfo the Experiment the other W a y , that is, the Leaves in the 
Water without the Recipieni, and die lower End  o f  the Branch in Vacuoy and 
J faw, that there pafietl nothing for tw o I lours time ; infomuch riiat I cut a  little 
of the upj^er End oi the Brancli which was very tender, and then indeed Í 
faw a little M oiilure appear at the E nd diac w i s b u t  chat enough 
only to iorm one D rop, and there appeared no Bubbles o f A ir. 1 hen I cur 
the Branch yet a little lower, and then there was formed one Drop o f  Wa.- 
ter at the End that was in Vacuo  ̂ but-it fell not. A n d  having cut the Branch 
yet a little more, the D rop o f  W ater fell down- in Vacuo, This fliews, that 
they were not the Valves o f the Plm u that hindred the W ater from palTing 
whilil the Branch was entire *, but rather that ic was the great Tcndernefs o f 
the Leaves, fuffering themfelves to be conipreiTed by the PreiTure o f the A ir, 
and that fo the W ater could not infinuate itfelf between their Parts.

Apr, 3. 1673.  ̂ included an /¡pple  ̂ which had a little Speck o f  Rottennefé^
and iomc W ater in the fame thereby to promote ú\<í  Corruption  ̂ in Expcrimeti»
cafe any fiiould come to p;U's : But I liave not found tliat any Change happen’ d 
to it fincc that l  ime.

7. 1 ¡ncluJcd in a R ccehcr two Ncfegays o f  Rofes  ̂ one fufpended at the 
"2 op, the other having its T ail in a little V tilcl ful! o f  W ater. I alfo put in 
t;.c fan ê Receizcr a 0 :.ge 4  Inches long, to know whether any A ir would be 
there produced. 'I w o l^ a/s after 1 lound m y Rc/es a little wither’ d, and che 
JVdier already rifen to S or 10 Lines near the T o p  o f  m y G age ; and after that 
the Changps o f thefc i ’/otc-w became Icfs itill, fo that at this prefent lime they 
arc not mucJi more wither’ d, and the W ater o f the G age is by 3 or 4  Lines 
nearer the T o p , '1 he Rofes which lie dipt in t!ie W ater are as much widiered 
as tl.c otlKTs, and as füon. Other Rofe^ which I had included at the fame 
Tim e, bux widi mouldy in ieh thaa eight Davs,

A n
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A t  inotker tim e I included one ringle R tfi B u m  in a  vary little C la f,,
to learn whether it would keep its Scent. A t the End o f  15 b a y s  it looked 
a little lefs frefh, but was noc at all wither’ d and having taken it out, I found 
it had ftill its good Smell-, but after that it loft both Colour and Smell, in lefs 
than tw o H ours. I muft alfo add, that its Leaves did not apfiear moift i,» 
the Vacuum, but they look’ d all moift as foon as they were in the / ffr ; W hich 
iViews that the Parts o f  the Leaves had aited as Springs, like as Spunges 

i*", tío, and that the W eight o f  the ylir coming to prefs upon them, did
cxprefs the H um idity, which had infinuated itlelf between the Parts thus ex-

panded.
I did alfo include fome Gtlly-Flowers, which changed but very  httle only 

they looked as i f  they had been dipped in W ater.
H aving included fome Strawberrtes, at the End o f two D ays they look’ cHefs 

!.■ fi-eih ; but after that, feeing they changed no more, I took them out o f  the
Vamum zhtT thty  had been there 15 D ays. T h e y  had ftill the Smell anj 
Tafte o f Strawberries ■, but they had alfo contrafted a very ungrateful Taile 

iiS o f the Cement which 1 then employed to clofe them up with.
r;/ Sap. another time I put fome Strawberries without Cement, m aking ufe of
i  Lxxiv.  ̂ Manner defcribcd formerly, and I then obferved nothing

new, except that their T afte  kept good, but was a  little íbwrilh, and that 
they yielded a little W ater.

Jun. 24. I included fome Cherries  ̂ to the Num ber o f  25 or 30, In a Re
ceiver which was almoíl fill’d with them. T h e y  all buril but two. Two Days 
after they had a little changed their Colour, and thofe two, that before re
mained whole, were not burft like the reft. A fter that, I obferved no more 
change in them.

Jul. 20. I included in the Vacuum one Cherry  ̂ with eleven great Currants. 
T h e  Cherry burfl: prefently, and after that I found it not changed, only it ap
peared turned, as the Currants alfo did ; T liis is a Beginning o f  Futrefadlion, 

V which may be imputed to the A ir that remains in the Receivers.
Jul. I included in the four Rasberries zx\á Currants. The

latter appeared alfo to be turned, and the Rasberries looked lefs frefh than 
they were. But ’ tis now more than five Months that I pcrceive no Change 
in them.

Hitherto I had employed none but fmall Receivers^ which did juiV hold that 
little Fruit I put in them, and the red Currants feem’ d to keep well enough ;

' fo that one Day I filled a great Glafs, o f  the Figure o f cupping Glnjfes  ̂ with
keep that as well as the fmall Receivers. But I was furpriz’d

/-h-

them, hoping t o ................................ ............................. —  ----------- ^------
five D ays after, to fee that Bubbles were formed in the "Turpentine which 1 had 
put about the faid in the Place were ’ twas faftcn*d to its Conjer̂
and that thefe Bubbles were burft outwards *, and afterwards having feen that 
the Cover held faft to the Bolt-head no longer, I made no doubt o f  the Cur
rants having produced A ir enough to lift up the faid great Glafs, and to form 
in the Turpentine the Bubbles I had feen. I was confirmed in this Thought, 
when I found by the Smell that they had fermented. T h ey  were yet good, 
cxcept fome that liad loft almoft all their T afte, and all their A cidity.

The



The fame thing happen’d to me with a very  fm all Rectiver, that could hold 
no more but one Cherry, o f  that Kind we call Bigarreaux, and one red Currant.
Thefe Fruits yielded alfo A ir  enough to lift up their Receiver 7 Days after 
they had been included therein : A n d  having reiterated this Experiment I 
found the fame Succefs; only this fecond T im e the Receiver was not lifted 
up till the I ith  D ay. T h is  Effeél: is rather to be afcribed to the Cherry than 
the Currant, becaufe I have kept Currants to the Num ber o f u ,  in a fmall 
Glafs, and they did not raife it up. W hence it follows, that the Bigarreaux 
yield much more A ir  than acid Fruit.

Another time I included fome o f  the fame Kind o f Cherries, a whole 
great Glafs full, and found, that from the fecond D ay they had yielded A ir  
enough to lift up the Cover, I took, away Part o f  the Cherries, and included 
the reft again.

This fecond time they did not raife the Glafs till the 8th D ay. T h e  Cher  ̂
ties looked fair, but they had loft much o f their T afte, and afterwards they 
were fpoiled in lefs than an H ou r.

I did alfo one D ay include three Pears^ o f  that Sort we call Roujfeletes^ in
ii like figur’d Glafs, which could hold no more. T h ey  lifted up the Glafs ac 
the end o f  five D ays, and they were not changed, only one o f  them was a lie- 
tie fofter.

Another time I put a Pe/iib in fuch a Glafs emptied o f  A ir  with a G age to 
k  V and I found, that the firft 6 H ours the Síuickfilvtr in d^e G age was rifen 
about an Inch, Y e t  it was not till the 13th D ay that the Glafe was lifted up ; 
and the Peach appeared to have kept very well till th en ; buc after that, it 
rotted in a very httle T im e.

I did once put fome Bread with a Gage  ̂ but I found not that for the Spacc 
of a whole M onth it had yielded any A ir, fo that I took it out, and found 
it yet go o d ; only it had a little tafte o f  Muftinefs^ which yet appeared not at 
all to the E ye , and whereof the Caufe may be afcribed to that little A it  
that might reft in the Receive}',

One D ay I. included a Piece o f  roafted M utton with a G age, and found, 
that in 4 Days it had yielded no A ir , but after m y Abfence o f  G W eeks, I 
faw the Mercury was rifen to the M iddle o f  the G age, and having taken out 
the Meat, I found it o f  a very ill Smell.

T w o  Days after, I included a Piece o f  r¿tw Beefy and a Gage with it, and 
I faw, that in 2 D ays the ^¿(ickjilver was rifen an Inch in the Gage ■, and after 
6 Weeks Abfence, I found the Mercury was got almoft to the T o p  o f  the 
Gagê  and that this M eat had contrafted a much worfe Smell than that which 
had been roafted.

I alfo kept for 15 D ays a Piece o f fr e fi Buttet' in Vacno  ̂ and I found, that 
it fmelt more ftrong than when I firft put it in : But yet it could be ftiil 
eaten upon Bread, whereas another Piece o f  Buttery which ac the fume Tim e
i had kept in the A ir , was altogether unfit to be oaten.
, One D ay 1 covered a Receiver^ whofe 4th Part was fill’d with W ater, and n. n%. ?»

all empty. I put it over the P'lame o f a Candle  ̂ and faw that thc^"^' 
>>'ater boiled very quickly, ycc the Glafs noc much heated j fo that the

u r
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ier boiled near a quarter oF an H ou r, with a great EbtdMon^ and the Glafs 
was no more than tepid. I then took it away from the tla m e , and faw that 
the IVater continued a very great while boiling, and that it began again from 
T im e to Tim e. I then believed that the Vapors which had been raifed into 
the A ir were recondeníed by t!ie Coltl, and that tliat made the hot iVaier 
bubble up, as JFater ufually doth when ’ tis put into tiie Engine^ and the Air 
that prcfics it exhaufted. Mean Tim e, I iiave fince made the Experiment 
with a Gage, and I did not perceive, that all the Buhbks that iilbed out of the
W ater made the Mercury rife to Senfe.

A fter this, 1 left m y Receiver expofed to the FroiV, and I found that the 
Ice which was made therein was not yet quite free from Buhbks^ though the 
W ater thereof had boiled in the Viicuum  ̂ which one would think Ihouid 
have driven out all the A i r ; yet the Btébles were there far lefs numerous tliaa 
in Ice made o f ordinary W ater. I perceived not that the ^ a ckftker  was 
much rifen in the Afterwards I melted this Ice  ̂ and put the Water
abroad t© freeze again, flill without taking it out o f  the Vacuxmiy and I found 
that this fecond Tim e it was very much trecr from Bublles. T h e  Glafs did 
not break; but becaufe it was fomewhat conical, we could not know , whether 
it remained whole upon the Account of its Figure, or becaufe that the Water 
which was frozen within was freed o f Air,

After this, I made Spirit o f  V/ine boil in Vacuo in the fame Manner I did 
tlie W ater, and I faw that it boil’d much fooner. It made the Mercury rile 
about an Ifjcb in the Gage. Then I took it froin tlie Fire, and law it conti
nue in its B oiling; and even finking the Receiver into cold W ater, it there
upon boiled much more ilrongly. One would think this proceeded from an 
Antiperiftajis \ but we have more ground to fay it came from hence, that the 
Vapors of the Spirit were condcnfed, and fo made the Receiver more emp
ty  *, whidi is fufficient to make the Spirit o f  W ine boil, even tho’ it were 
not hot. T h e did i n //íj/írj fubfide again, to near half a Line
as low as it had been. Then I put the Receiver over the Flam e again, and 
made the Mercury rife more than Inches; but then the Receiver cracked.

One D ay I took a Tube o f  Plaifter o f Paris^ open at one E nd, and clofe at 
the other. I applied the open End to the Cement as I was wont to do Re- 
ceivcrs\ and I faw it was not poUible thus to ex/iauft it, hecaui'e the A ir  did 
cafily pafs thro’ the Plaifter. I put therefore a Tube o f Iron on the En înCi 
fo  as having filled it with W ater, the I'ube o f  Plaifter was covered there
with, and then having caufed the Aiw p to be plied, 1 found, that the IVdter 
d id  pa6 as eafily thro’ the faid Plaifter. I therefore covered it with Venice* 
Turpenthte o í JVater  ̂ and then I faw that it evacuated very well, and
that nothing paiied thro’ it for the Space o f  two Hours. T lien  I took fome 
O y l very hot, and poured it over the Turpentim^ which did melt by this Heat, 
and pafibd thro’ the Plaifter. Then I took o ff this T ube, which was fo per* 
v^ácá by úi(t Turpentine  ̂ and I faw, that that had made i t : Which 
cfie(^ is pretty like, and is to be explicated in the fame M anner as that 01 
fhe iiffic Sionc called Oadus Mundi. 7 'hus we m ay be aíTiíied by the Weight 
O Í tiic A ir  tg m ake diverfe Sorts o f Qlms penetrate Plaifter. baked Earth

Wood,



IVocd, See. A n d  jxjmbly thofc, who ihall m ake a good Kumber o f  fucli 
Trials, will find dicir Labour and Pains recompenfed, by giving to thofc M a 
terials fucli Properties as they never had before.

I did alfo put fome E ^ s  in the Vacuum  ̂ and one D ay I faw one o f them 
break, which I had put in a fmall Receiver. It buril upon the very firil Suñion: 
But fince that T im e I could never make any break, tlio’ I exhaiifted as much as 
I could ihole Receivers v/lierrin I had put fome. Y o u  muft therefore be
gin to crack them a little before you put them in the Vacuum  ̂ and then they 
do eaiily break quite, and whac is in the E g g  rifeth all into a very thick Froth:
I a!fo put fome o f  thcfe thus ordered over the Fire, where they boiled very 
eafily, not being preiTed by the A ir *, but they boiled there very long, before 
it began to ap[x;ar tliat they were fo boiled as to be ready to eat.

A ll the little Bubbles, that appear in do fwell and break in vacuo ;
and after tliat the Muftard is fccn to be without Bubbles.

One Day I included a black Ribbon in the Vacuum  ̂ and then burnt it with 
a Burning-Glajs. Abundance o f Smoke iííucd out o f it, v/hich fell by iictle 
and little, and fo permitted us to fee the Ribbon plainly •, which appeared not 
at all changed. But after I had returned the A ir into it, and touched it, I 
found it turned to Aihes.

Another time I caufcd fome Gunpowder to be burnt after the fame M an
ner ; and I was much i'urpiized to lee that it burnt Grain by Grain, none o f 
the kindled Grains firing thofc which touched. Another time, when the Sun 
had lefs Force, I could not at all kindle the Powder, but Í made it only boil 
and emit Store o f  Sm oke. I had put a G age in tiie fame Recipient^ by means 
whereof I obferved, that that Sm oke produced no A i r ; for the ^iick/dver 
did not rife in the I'ubc. I noted alfo, that this Smoke falling upon the Paft- 
board, on whicli I had put the Powder, appeared yellow, o f the Colour o f 
Brimftone. A lter that, I took out the Powder that remained, being like a 
black Mafs, and having put it upon burning Coals, I faw it burned ^  doth 
Sait-Peire'j and fo it appeared, that the Sulphur was almoft all exhaled. I 
was willing to reiterate this Rxperiment, and then I faw that the Powder after 
éoilin̂  ̂ fuming^ and being kindled Grain by Grain, (as in the firll Experiment) 
at iail flailies out ail at oncc, when one hath the Patience to hold the Fire to 
it with a Burnipg-glafs. A n d  when the Fumes are grown clearer, you may 
Ice Needles ot Salt-Petre fticking to the Sides o f the Receiver.

Another time, I put the W eight o f  \z or 15 Grains o f in a Glafs,
HiapVl like a Cupping-Glafs^ capable to hold 14 Ounces of W ater, and having 
put Fire to it, I. made the Powder boil and fmoke as ufually. Afterwards, 
Iceing that the Corns began to crack very near one after anotiier ; I then took 
away the burning Concave, for fear all íhould be k ndled together: But it 
was already too late •, for the Corns did continue to crack longer than a fecond 
0Í I'ime, and at lall all kindled, tho’ there was then nothing left to heat 
them but the Fire which they had kept within themfeives. T h e Receiver was 
lifted up above a Foot high without breaking.

Another time I put the W eight o f  18 Grains o f  Powder^ together with a 
into a Receiver holding 7 Pound o f  W ater ; and I faw, that the Pô v̂der
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■|,i . w as more difficult to be kindled than \n (ma\\ Receivers, \ c t  at length it
m;./. was kindled altogether, and made the ¡^dckftha' riie to the height of aa

/ « f^ n n d a h a lfin  the Gage j and I am very well afliired, that ail that Air 
 ̂ was not come from w ithout; for that Part ot the Receive) y to which the Co-
; irl ' ver is applied, had always been under W ater.
' j  Froin what I have been relating it nisy be concluclcu^ that there is a fifJi

J ir\n  Gunpowder, fuppofing, Experiments do iliew , that Air
..¡ill is about a Thoufand times lighter than W ater. For, \n t\w% Experiment^ the
' ■ Mercury M  rife to the i8th Part o f  the H eight where the A ir commonly
It I*;-' fuftains i t ; and confequently the W eight of 1 8 Grains of P(nvder did yield /iir

enouHi to fill the i8th Part of a Receizer that contains 7 Pound ot Water. 
Now*^this 18th Part contains 49 Drachms o f W ater: W herefore the Air, that 

fi' "  takes up an equal Space, being 1000 times lighter, weiglis o f
Dr/ichms, which is more than 3-i Grains. It follows thcreiore, that the 
W eight o f 18 Grains o f Powder, which 1 employed in m y Expcriiiicnr, con- 

,1' . tained more than 3 i  o f  A ir, which is about the fifth Part o f  18 Grains.
■tiij It may alfo be calculated, how many times this A ir  iiath been muprejjed in
' ' the Poivder: But this Calculation is mere uncertain than the former, becaufe

we know nor, whether this A ir took up more or Icfs than the fiich Part of 
the Space which the Powder poíTefied. But yet ’ tis certain, that tho* ic had 
even taken up three Fourths o f  tlie w'holc room o f  the Pow'der, and diat the 14 
Grains o f  the other Matter had taken up no more than the one remaining 

' fourth Part, ftill this A ir wonld have been comprefied about three hundred
times. I 'o  calculate this, I fuppofe, that the Space o f  a Cubick Foot can hold 
only 72 Pounds o f Gunpowder, which do contain more than 14 Pounds of 
A ir, by tlie foregoing Calculus *, which Quantity o f  A ir is therefore found in- 
clofed in th.e three Fourths o f  a Cuhkk Foot, N ow  tliis Space doth ufually 
contain but about 6 Drachms o f  A ir : Wherefore, to make it liold 14 Pounds 
o f  A ir, which is near 300 times fix Drachms, it muft needs be, that the Air 
be comprefied near 300 times.

There is Reafon to believe, that this CompreíTion is much greater, becaufe 
a Cubick Foot can bold much more than 72 Pounds o f Fowckr, and becaufe 
allb that the fifth Part o f the Weight muft not in Appcarance poficls alone the 
three Fourths, and all the reft take up no more tlian one Fourth o f the Space 
poíTefiéd by all the Powder.

I fhould therefore make no Difficulty to believe, that all the EíTcíft o f  Gun
powder comes from the A ir which is comprefied tiierein, and efpecially in the 
Salt-Petre; for I have not yet obferved that Briniftone yields A ir. PoiTibiy 
alfo we may find in time, that all other Fulminations, Ebullitions, and Fer~ 
mentations, that make fuch furprizing Motions, arc nothing elfe but A ir com- 

' prefTed expanding itfelf.
laa. p. O ne D ay I included in the Vacuwn an lnle¿t which reíembles a Beetle, but 
 ̂ is a Jittie bigger j and when I perceived it to appear dead, 1 gave it A ir  again, 

ar>d it foon after recovered. Then I put it \m \it Vaamm again, and having 
 ̂ left it there for an H our, I re-admitted the A ir , and found, that then the /«*

fe£t needed much more T im e to recover, 1 imcluded it there the third 'l  ime,,
and
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ami having left it there two D ays, I gave it A ir again, and faw it needed
about ten i-iours before it began to ilir again ; yet it recovered well enougfi
this I 'im e ; But having put it in again the fourth T im e, and left it there 8
Days, it would never llir again.

Intending to try the like upon a Butterfly^ I faw, when I re-admitted 
Jlir to it, that the top o f  its Back, which before was much fwelied, did fall 
in more tlian it ihould, and the Infect would not recover.

I alfo killed in the Vuamm many Animals that breath, as Birds^ Mce^ RatSy 
RabbetSy Cats; and fome ot them I recovered by quickly giving them A ir  again 
before the Eftgine was quice exhaufted i but I never faw any o f  them Revive^ 
that had been in a perfect yactium.

M . Guide did make frequent DiJJe¿Iio}ts of fuch Animals as we had thus 
kill’d, and obferved, amongft odier Things, that their Ltiugs fell to the Bot
tom in Water. H e  faith, that the Solidity or Clofe?iefs o f the Lungs o f A n i
mals, that have died in Vacuo  ̂ coincs from hence ; that the Blood which is pro
pelled into the Lungs by the Vena Artcriofa doth fo ftrongly prels the Bronchi 
ot the Arteria ojpera  ̂ tliat it exprelfes the A ir  out o f them, and glues as 
*twere their Sides to one another. But for my part 1 do not believe, that the 
Blood ot the Vena Arieriofa cm  thus comprefs thofe Bronchi, becaufe that the 
faid Blood is inclofcd in its VclFcls, that keep and hinder it from comprelVing 
others. Y et I am not ignorant, that the 'I'hings that are included in theOí/íí- 
fhogus do indeed compréis the afperia Arteria, and that tlie afperia Artei'ia by 
being filled compreíles alfo the Oefophagus  ̂ U]>on the account o f  the Situation 
ot thefe two Conduits, But it appears not at all, that the I'malleft Ramifica
tions ot thofe Bronchi, and o f  the Vena Arteriofa, are fituate in the fame M an
ner ; for the Bronchi being harder than the arterial Vein, they will comprefs 
it more eafily, than be comprelTed by i t ; and fo if you Ihould blow them up 
with Bellows, they will glue the Sides o f  that Vein together, and hinder 
the Circulation : W hich is directly contrary to the Experiment, as M . Guide 
himfelf obferveth.

It is therefore far more probable, that if the Lungs be comprefled, that 
ComprciTion is made by the Pleura, wliich may be fwtrlled within tlie Breafty 
as the Skin is fw eird without. But it is not ncceflary that the Lungs be com- 
preffed/>/ Vacuo to make them fubfide in W ater-, for I have diverfe times put 
Picces ot Lungs, and whole L u n gs in tlie Vacuuni, and they remained there 
extremely fwcll’d ; but, as foon as the A ir  was again intromitted, they became 
very flat and red, and funk to the Bottom in W ater. W hich fliews, ’ tis 
fufficient for getting the A ir out o f  the Lungs to render them clofe and red; . 
and Í have not been able to produce this Eífeét but by means o f the exhauft- 
ing Engine. For 1 Iiave left Lungs a whole N ight between two Plates with 
a great W eight upon them, to endeavour to prefs the A ir  out ot them, but 
It would not fucceed, and thofe l.u n gs did ftill float upon the W ater. I 
have alfo tried to make the A ir  re-enter into the L u n gs, after I had render’ d 
them folid in the Engine, and that I found very eafy *, for drawing them out 
irom the Bottom o f the W ater, I did blow into the afpera Arteria ; and.
K fwelled again, and refumed their ordinary Colour, and floated oil
 ̂ ^^^ter. A nd tJiis is that which befalls the Lungs o f hifauts new born.

RED  ̂ ^
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15*:' ; APntunu- L X X X . I  feaPd up a round Glafs hermetically, and covered it with a
!l!'t I t t iT ñ :  double Bladder vary carefully, and including it in a large Receiver, I found,

I | .  j.h. c h r .  actor^ ing to my Expedlation, that, after about 200 Eshoujtions had been niaile,
!• i ' . p “'c.,n’ ic broke all in i îeces with a very great noife.

" L X X X I . Papers, O f lefsgeneral h %  onViited.

ni3,p.i4^ I. A  U ?t oU\\c French Academicians at their nev/ Regulation in the Year 
I 1699. by M . Geoffry,
n ' j v  n.99 p.6i;8 2. An Account o f fomc o f  the natural with which the intelligent

and incjuifitive Signior Paulo Boccone  ̂ o f  6/V/̂ ’, hatli lately prcfcntcd the 
R . S. and enriched their Repofitory. 

r.i' ;* D.146P.393 3. Remarks by M r. Ja. Petiver, on fome Animals, Plants^ dcc. fcnt toiiim
‘ from Mirrylaudy by the Reverend M r. Hugh Jones.

i).issp.29s 4. A  Catalogue o f Shells  ̂ See. gathered at the JJland o f Afcerfion, by Mr.
. Ja. Cunmngham with what Plants he there obferved ■, communi-

•ti|¡ ’ cated to M r. Ja. Petiver.
n.246.p 390 5. A n  Accoiint o f  a China Cabinet  ̂ filled with feverai Inilrumcnts, and fome
11.149’ p. !̂ fJ^iuml Curicjiiies o f that Country, fent to the R . Socie/y  ̂ by M r. Buckl̂ \ 
n.25o.p.7o. chief Surgeon at Fort Si. George *, by Hans Slcnne  ̂ M . D . 
n.io.p.167. 6. A  Thcrmofcope s. Barofccpe, invented by M r. R . Boyh\ dcfcribedby

Dr. Wallis.
n.i3.p.ai8. 7. Dr. Hook's Wheel Barometer, defcrib’d in his Micrcgraphy^ is here fome-

thing improv’d ; by himfelf.
11.91.P.5168 8. Experiments propofed, to explicate the Reafon o f  the Sufpenftcn o f Mer

cury in the lorricellian Tubes at an unullial H e ig h t; by D r. Wallis.
H.206.P.998 9. Some conccrning the Nature o f  Light Tíwá Diaphancus Bodiei\

by M r. Edm. Hailey.
n.79-p.336o jq concerning the different E ffeils o f the ¿"««’s ITeat colleiled by

a burning Concave, and that o f  Fire, upon G old, i^c. by P . I'r. Lur,a. 
n.66.p 1010 1 1 . A n  Experiment conccrning the Progrcfs o f  artificial Conglaciation  ̂ and

the remarkable Accidents therein obferved ; by the Florentine Philcfophers^ and 
publiihed in their Saggi di Naturali Efperienze.

B.23 P.414. 12. Propofals to try the Eífcéls o f the Pncumatical Engine^ exhauiled in
Plants^ Seedŝ  Eggs Silk-worms^ & c. by M r. R . Boyie  ̂ and D r. Beale.

L X X X I I . Accounts W  Emendations o f omitted.

tM|. n.*7.p.5oi.  ̂ I  ̂^  ^  Hiftory o f the Royal Society o f London  ̂ for the Advancement of
j M J l  Experimental Pbilofophy ; by Tho. Sprat.
r  ' n.36-p7»5* 2. T h e Frogrefs and Advancement o f  Knowledge fince the D ays o f  A r ip ik

Account o f fome o f the moft remarkable late Improvements o f ufciul 
Learning i by Jof. Glanvill, Lond. 1668. in 8 w

_3‘ ^  Narration of the Eílabliíhment o f  the Lyncei^ an Italian Academy  ̂ and 
o f their De^gn and Statutes.

a,ao3.p.886 4. Diogencs Laertius^ Grace &  Latine^ cum commcntariis integris Doftorum
Viroruni. AmfleL 1632,

5-



C. P M t  H iftoria Naturalis. Notwithjiandin^ the great Care o fR .V .  H ar- "*>94-P'53s 
diiine, in this iurious F.dition, yet he hathpaft ever feveral Faults  ̂ three o f 'which 
j^ir. Hailey hath here corredbed, v iz.

( i .)  Lib. 2. Cap. 13. Dcfeclus \̂ Solis Sc I.un£\ Ducentis Viginti Dtwhus M cn- 
fibus reclire in fuos Orbes ccrtum c i l:  ¡f^ha'eas it <night to be C C K X W l \ at 
^éich finie that i^eriod is conipleated j and the Moon returns to the Sun and 

Node accurately enough  ̂ to her Apog^um  near̂  and within a 
few  Degrees io the fame Place of the Heavens,

(2.) Lib. 1 1. Cap. 37. Jecur maxime vetiiílatis patiens centcnis durare A n 
nis Ohfídionum exempla prodidere ; which M r. Halíey conjetures fljould either 
he H oc Seniorum exempla, or H o c Syrorum exempla prodivlere.

(3.) Lib. 20. Cap. 14. hiftead i?/Syriation fsf vómicas v u h a  curavit illa  ̂ M r,
Hailey reads Satyriafin Vomicas vulva: curavit.

6. Pinax rerum Naturalium Britannicarum^ continens Vegetabilia^ Animalia^ ji.io.p.364- 
&  Foffilia  ̂ in hac Infula reperta. Auch. Chr. Merret^ M . D .

7. Mufeo Cofpiano annefib a quello dei famofo Ulijfe Afdrovandi, &  donato n. 140. p, 
alia fua Fatria dell* IlluílníTimo Signore Ferdinando Cofpi Patricio di Bologna
&  Senatore, csfc. Defcrizzione di Lorenzo Legati Cremcnefe, In Bologna 
1678. in Folio.

8. Muiiei Petivcriani Centuria P rim a; Rariora Naturas continens; viz. n-aHp-39i 
Jnimalia^ Fojftlia  ̂ Plantas^ ex variis M undi plagis advedta ; ordine digefta ; 
Nominibus propriis ílgnata j &  Iconibus /Eneis eleganter illuftrata. Lend.
1696. in

9. (1 .)  Saggi di Naturali Experienze, fatte nell Acadmia del Cimento, in n.33. p.640. 
Firenze, An. 1667. in Folio.

(2.) Efiays o f natural Plxperiments made in ú\t Acadcfny del Cimento under n.i64.p.757 
the Protedlion o f the moft fcrene Prince Leopold o f Tufcafiy. EJlabliped by 
tlie ingenious 7̂ /V¿. E fq; 1684. in 4/u.

10. ( i .)  Mifcellanea Curiofa M edico-Phyfica, Academic naturtc curioforum^
Annus Primus  ̂ U p fia  1670. in 4/i.

(2.) hx\xvá% Sccundus \ A nni 5ít//. 16 7 1 . Jena?, 16 71. in 4/í?. n.8s.p.soi+
(3.) Ephemeridum M edico-Phyficarum  Germania Annus Tertius, See. Lipft^ n.ioi.p.15. 

Sc Francofurti. 1673. in 4/í?.
(4.) Annus IV . &  V . Anni 1673 &  16 75, ^ c . Cum  Appendice. Franco- n.i*9-P-74a 

furti &  JJpfue. 1676. in Â to.
n .  ( i . )  rhoma Bartholini A d a  M edica &  P h U o f o p h i c a An. 1671 -̂97-?

&  1672. liafn ia . 1673. in á̂ to.
(2.) An. 16 73. Hafni£. 16 75. n.ri4.p.3ty
12. Qeorgii iiieroytymi rJ / c tó  Hecatoileas 2. Obfervationum Phyfico-Medi^

A uguílíe  Vindclicorum. 16 75.
3̂* ^^ephani Chauvini Lexicon Rationale, five Thefaurus Philofophicus,

Koterodami. 16^2. \n Folio. .
H- ( 1 .)  Collegium Experiméntale five Curiofum, in quo Primaria hujus Se- n.ui.p $<» 

culi inventa &  E,xpcrimenta A . 1672. quibufdam N a-
tur® Scrutatoribus fpcótanda cxliibuit. Se ad Caufas fuas Naturales demonftra- 
tiva Methodo reduxit, Jo. Chriftophorus Sturmius Ncrimberga, 1676. in n.J75-p* 

(i*) Pars Secunda. Ahorfi, 1685, in 4/í». 5̂'
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a.gi.p.iooi I E x p c r i c n z e  inrorno a diverfe Cofe Naturali^ &  particolar mente a quclic 
che ci fon portate dall’ Indie ; fatte da Francefco Redi in Firenzi. i6 y \ . ip 

n.ioy.p.jj. 16. Obfervaticni Naturali^ ove ft̂  contengono materie M edico tifiche,
Natural Obfervations, containing feveral Medico-Phyjical and Botanical Mat
ters ; with diverfe natural Productions \ feveral Sorts ot Phofphori^ Jubterra- 
neous Fires in Italy  ̂ and other curious Subjcds*, in familiar Letters, by Signior 
Paul Eocconê  M . D . Bononia  ̂ 16S4. in x imo.

H.107.P.37. 17. Mufeo di Fifica, di Efperienze, arrichito di Figure di Piante Novc
Ojfervazione^ Note Medicinali e Ragionamenti^ ¡econáo i  Principii di Neotericî  
'difpojjto in Dccade V III . by S. Paolo Boccone. Upon this Book M r. Ray adds 
here fome Remarks o f his own. 

n.73 P.«H jS . Pbiiofopbus Atitodidaólus^ exhibitus in Epiftola, cx  Arabica in Latinam 
Linguam verlii, ab Edvardo Pocockio  ̂ Oxon 16 71. in ^to. 

n.69.p.2H4 19. Prodrotno OvQio Saggio di alcune Inventioni nouve premcflb all’
Maeftra  ̂ di P. Francifco Lana S. L  in Ere/day 1670. in 4/í?.

: n.?2.p.ai79 20. O f the Ufefulnefs o f experimental natural PhUoJopby  ̂ the fccond
by the h o n o u r a b l e 5 ¡o'íí, Efq. Oxen, 16 71. in 4/̂ ?.

n.ioj.p.53. 21. About the Excellency and Grounds o f  the iVfí’í ' i í í T w V í i / fomc
Confiderations occafionally propofed to a Friend, by R .B . E . L/>nd. 1674. in4/o. 

fuisj.p.ji6 22. A  free Enquiry into the vulgarly receiv’ d Notion o f  Nature ; by the 
H on. R . Eoylê  Efq; Lond. 1686. in Svo.

n.4o.p.Sio. 23. Ren des Cartes E p iñ olx  \ Prima Sc Secunda. Lend. 166%
 ̂ n.22.p.39i. 2. L e I'om e Troifieme &  Dernier des Lettres de M . des Caries.

,1*' n.54.p.io94 24. L.C Syjlem Generali\c \z, Pbilofopbie \ \̂ tv Fraucois Bayk.W L.D. A  Thokuzey
1696. in Fol.

«.6i.p̂ o34 25. A  Difcourfc in Vindication o f  Des Cartes'^ Syftem ; by M r. Des Four’
|t] ‘ neillis: Vo which is annexetl, the Syftem General o f  the fame Cartefian Philo-

fophy, Francis Eayle  ̂ M . D . Lond. 1670.
“•7o*P’“ 37 26. Pbilofopbia Vetenan  ̂ é Mente Renati des Cartes breviter digtfta *, ab

'mp. Antonio le Grand. Lond. 1670. in izmo.
• n.*io8̂ p!i9s ^7- Aitonii le Grand inftitutio PbHofophi.r  ̂ fecundum Principia í/í

• '  ̂ Ca}‘/eSy nova Methodo adornata, &  explicata. Lond. 1672. in 8t' .̂
n.54p.6o46 28. Antonii k  Grand H 'iñorh Natur<e, Lond. 1673. in 8 ‘̂í?.

29. D c coiifenfu Fet. Nov^e Philojbpbiie^ Lib. 4. fcu Promotae per F.xpe- 
vimenta Pbilofopbia ^zxsprin:a: Auth. 7 . E. dii Hamel. P . S. L . in \imo.

 ̂ n.65.p.2io5 ^o. ( i . )  De Ccrpcrum Affectionibus cum manifeílis tum occultis. Libri 2 feu
yjlrfc- í^romotíe per Specimen, A uth. 7 .5 .  i / t f P a r i s ,

Uid.̂ .zio  ̂ in J2OTÍ7. M r. Boyle’s Difcourfe {in his Origin o f  Forms and Qualities,)
'' concerning the Neceffity o f the Creator’s Concourle in the Prefervation of ail

P ;  beingmifunderfloodhy M r. Du H am el, m explained.
(2-) De Corpore Animato^ Libri 4. feu Promotíc per Experimenta Pbilofopbia 

Specimen alterum: A u th .7 <?j&. Eaptifia du Hamel. P .S .L . Parifiis^ 16 73. \ 
n.J3x.p.7go Clavis Philofopbi^ Naturalis, Arifiotelica Cartefiana\ Editio fecunda,

audla Opufculis Philofophicis varii A rgum enti; quibus Errores Scholarum 
paíTim deteguntur, ac veritas Pbilofopbi^e, quam Qartrfmnam vocant, confirma- 

, tur, Auth, yii. ¿if Amft  ̂ ^^77* in 4/ .̂
32. Elementa
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32. Elementa Phyfica, five nova Philofophia Principia ; ubi Cartejlanonm ‘ Hr.2ccf 
Principiorum Falfitas oftenditur, ipfiufquc Errores ac Paralogifmi ad Oculum 
demonítrantur, ac refutantur a Fran. Willhelmo Libero Barone de Ntilaná  ̂ & c ,
Uag£ ComHiSy 1669. in \^mo, ’

l l̂acica Piiiloíbpliica G/Mr/'w. n.ao.p3Sj
34. Phyfica inD ecem  Traftatus Diílributa; A uth . Honorato Fahri. S .T .b .m  p „ íx

Lugd. Gal. 1669. in
35. Ikm rati Fabri S. J .  T rad atu s d uo; quorum Prior eft de Planth  &  de ».,8 

Generatione Amtnclium ; Poílerior de Hcmine.
36. 'I'raite de /’¿jiyíyw par J c j/ w  A  Paris 16 71. in 4/«. n.7<,.p.i,3»
37. Propofinoncs HydroftaiiM  ad Illuftrand. Ariflarchi Syflem a de-n..9,.p.44o 

ftinatx-, &  quaedam Phenomena N ature  generalia. Auth. Francifco Jeffop A rm .
Lend. 1687. in 4/í?.

38. Cajp. Bartboiini 1  hom. F. Specimen Phi!ofophi<f Naturalis. Accedit, de n.337. p.62.
Fontium Huviorumque Origine, ylwftekdam. 1697. in iim o.

39. ^han^ Corndii Co?jfentini Progymnafinata Ph)fica, n.so.p.sjp.
40. Les ElVays Phyftqnes du Sieur de Launay.
41. Rraftai BarthoHui dc Naturae Mjrabililnis Quasitioncs Acadetnicsc. "•3®-p*S79* 

Uafnii€̂  *674. in 4/5.

42. Decameron Phyfiologicum : O r ten Dialogues o f  natural Philofopby, T o  n.»07.p.i59 
\vhic:i is added the Proportion o f  a ftrait Line, equal to half the A rch o f  a ”'*38 p-ĝ s 
¿Quadrant. By M r. IM b s.

43. Cofmopccia Divina, feu Pahrica Mundi explicata, per Ludov. dc Beau- n.5g.p.io5s 
fort. iM. D . Lugd. Batav. 1656. in

44. ^rtefius Mofiiizans \ Awi\\. Job. jimerfoelLeowarditc, 1669. in izmo. iW<i p.xo5i
45. The Divme ilii lo r y  o f  the Gaiefis o f the explicated and illu- n.6o.p.io8t 

ftrated U m l 1670. in 40 .

t  ij'cacife o f  the Bulk and Selvage o f the Worldy See. by Natb, F ij/r-«-99 p-̂ i?»
A v , M . D. W  1673.

47. telluris Thecria facra. Authore T*. L o n d .iG ^ i. in 4/ .̂
48. ^rcheologiic Philofophicic^ five Dodtrina Antiqua de Rerum Or/>;>/;¿rwi 

Libro duo. Auth. rho. Burnet. LorJ, 1692.
B ook, Qntm \t(\^rbe’Theory of the Earth : Publifli-

Years fmce by the Learned Doótor Tha, Burnet. Written by Jo, Bur-’
Jun.  ̂ Gent,

'Vifdom o f  G od manifeiled in t h e o f  tht Creationem 2 Parts. n.x96.p.6ir 
C ’ 692. in 8w .

Chan' j  ̂ Difcourfes, concerning, i .  T h e  Pr/’w/V/ri Jt»ii*p-6xs*-
fcfts *̂ o f the 2, 'i'htt General Deluge., its Caufes and Ef*

' P^ijfolution o f  the JVorld  ̂ by M r. J , Ray, Lond. 1692. in ^vo,
SolU h o f  a DiiTertation concerning a Solid contained in a »*7í-p.ijS6

CO X Englif^fd owt 0Í Latin, Lond, i6 y i.  in 8 m
cfDeri-ili toward a natural Hiftory o f  the Earthy and terreilrial Bodies, n-»í7-p*«y

ôunt n /  r -As alfo o f  the Rivers., zná Springs, W ith  an A c-
7 ' IVood  ̂ Deluge  ̂ and o f the E ffefts it had upon the Earth.. By

^ardy M , D , Lond  ̂ 1695. in 8 w ,
54 ' L a

( 255 )
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is here abridgVl, feme jhort Notes added̂  and fom  ̂ o f Author s Figures an
nexed and explained by two of the Fellows of the Roy;ü Society,^

55* (i*) T he Origin o f  Forms and ^ialities illuftrated by Confidcrations and 
Ex|)erimenrs ; by ''he H on. Robert Boyle, Efq;

(2 ) T he fame in Latin, Oxon. 1669. in Ji7fio,

Things *, the Temperature o f  the ftibterraneal and fubmarine Ref îons % and the 
Bottmn of the Sea *, together wich an IntroduClion to the H iftory ot particular 
¿hiaiíties. Oxon. 1670. in Svo.

cular ^ ia lities: A m ong which is inferted a Difcoiirfe o f the ImperfeClion of 
the Chymijis Dooliine of S¡¿ialities *, together with fome Refieftions upon
the Hypotbefts o f Alcali and Acidum. By the H on. Robert Boyle, Efq; Loni.
1675. in %*vo.

o.ijo.p.766 59- Roberti Boyle Nobilifiimi Angli &  See. Re^ia; digniTmii Sccii, Opera
varia, Genevae, 1677. in ^to. This Edition and Tranjlation is here complaincJ 
of for feveral Reafons.

n.5j.p.io69 60. Ccvtún Philcfophical EJfays, and other Tra(5ts by the H on . Bcyk.
a.i6i.p.7oi Ex'periments and Confidcrations about the Porofity ot Bodies, in two

Efi'ays ; by the H on. Robert Boyle, Efq; Ij>nd. 1684. in
■ 96.5.6101 62. Several'ÍVaéls written by the H on. Rob. BoyU, ot the flrange Subti

lity, Efficacy, and determinate Nature o f  ; o f  new Fxpcrimentsto
make the Parts o f Fire and Flame Arable and ponderable *, togetlier with fomc

‘ , additional Experiments about Arrefting and W eighing o f  igneous Ccrpufcks\
as alio a Difcovery o f the Perviouffie/s o f  Glafs to ponderable Farts o f Flame,

' t ■ wit!) fome Reflexions on it by way o f Corollary.
B.iSo.p.gSa 63. A n E f la y o f t h e  great Efe-fts o f  even languid a|d uitheeded Mdicm.

Lend. 1685.
n. i.p.8. 64. N ew  Obfervations and Experiments, in order to zn experimental Hifii-
0-3-P-46- ^  Qp Hon. Robert Boyle, Efqi
C.73.P.3043 65. Difiertdtions fur la Nature du Froid &  du Cho.ud, par le Sieur ?('///•

A vec un Difcours furia Conflruftion &  TU fage d’ un Cylimlre Aritbtnetiqtie'\ '̂
' vente par le mefme Autheur. K  Paris, 1671.

j. !, n.t67-p.7H 66. Thaumanttadis Thaum afia, fub Fríefidio Dom . Noriberg î

ilHj ^^99 ' .

tt-4a.p.84S* 67. A  Continuation of new Experiments Phyfico-M echanical, touching tne
r-| . Spring and W eight o f  the A ir, and their Effcfts i the I. Part, i^c. by the

H on . Rob. Boyle, F. R .S .  Oxon. 1668. in 4/ .̂
I n.5o-p.ioi7 68. Georgii Sinclarii A rs N ova &  M agna Gravitatis &  Levitatis. Roterok-
, ntt, 1669. in 4/(7.

j| n-9» P-5*99 Some Cm pkints and Suggeftions by that Author^ {in his Preface) are
] fwer’ d,

69. Din'O*
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6p. Dimoftratione Fífico-Níatcrnatica Deile fa te  Pfopoiitioni,- che pfoitie/Te n.fi.p.*,}. 
J)onato Rofctti^ in Firenze 1668. in 4^.

70. OhkTVd,úons ú\t Torricellian Éxperhm:t, and che various S o - 11.104. P.7S9
lutions o f the iame, efpecially touching the PAtght and EUfiitily o f  the Air.
Lend. 1674. in

71. T ra d s written by the H on. Boyle, o f a Difcovery o f  the ad m i-0 6 7 .^ .« ,  

xzUc Ríifefaéticn ot i\\t A ir  (even without Heat -,) N ew 'O bfervations about
tiie Duration o f the Spring o f  the A ir  ; N ew  Experiments touching the Con- 
denjation 0Í ú\c A ir by mere Cold j and its CompreHion without Mechanical 
Engines: And the admirably differing Extenfion  ̂ o f the fame Quantity o f  Atr 
rarificd and comprejfcd. lj}nd. 1670. in 4W.

72. 1  ra¿ts, written by the Hon. Rob, Boyle, containing new Experiments b-9»p si97 
touching the Relation betwixt Flame and Air, and about two Explofions : An 
Hydrollatical Difcourfe, occalioned by fome Objc(5cions o f  Dr. Hen, More,
& c. T o  which is annexed an Hydrollatical Letter, about a way o f weighing 
Water in W a te r : N ew  Experiments o f die Pofuive or Relative Levity o f 
Bodies under W ater *, o f  the A ir 's  Spring on Bodies under W a te r; and about 
the differing Preflijre o f  heavy Solids and Fluids, Lend. 1672. in 8 ^ .

73. T ra d s , confirting o f  Obfervations about the Saltnefs o í t\\z Sea: A n  n.gy.p.eui 
Account o f a Statical Hygrofcope and its U fe s ; together with an Api^endix
about the Force o f  the A ir ’ s M oiftu re: and a Fragment about the Natural 
ünd Fraternatural State o f Bodies, by the H on. Roh. Boyle. T o  all which 
is ¡)remifed a fceptical Dialogue about the pofitive or privative Nature o f Cold :
By a Member o f  the R , Society. Land. in

74. T ra ils , containing, ( i.)  Sulpicions about fonie hidden Qualities o f  the n.no.Mi6 
A r, with an Appendix touching celeftial Magnets and fome other Particu
lars. (2.) Anim adverfionsupon M r. Hobbs^ Problmata-de Vacuo, (3 .) A  Dif-
courfe o f the Caufe o f AttraRion by SuElion: By the H on. Rob, Boyle, Efq;
Lond. 1674. in Svo.

75. A  Difcourfe concerning the Origin and Properties o f  W^ind, by n.go.p.siv 
R, Bobim, Oxon. 16 7 1. in 8̂ '̂ .

76. Aero-Chalinos, or a Regifter for the A ir, ^ c .  by Natb. HenJhaWy M . D .
Lond. 1677. in iim o.

C  H  A  R  I I .

Hydrology,

A  K  E  a Globe o f  Fir or M aple, or other liglit W oo'd, as A-, let it T a/w  ttc 
X  be well fecured by Varniíh, Pitch, or otherwife, from imbibing W’ ater;

then taice a Piece of Lead, or Stone, D , confiderably heavier than will rinka£iai;fy 
the Globe : L et there be a long W ire Staple B  in the Ball A , and a fpring-

n . 3 . p.

Wire C  with a bended End F , and into the faid Staple prefs in with your n.i4-p.4ji, 
ringers the fpringing W ire on the bended End j and on it hang

Vol. II. L  1
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the Pofture reprefenced m ? > j^ p etiis  it acquired

touching fitft IS a little’ after the W eight is ftopt, fuffers
in defcending  ̂ thereby fets itfclt at Liberty to tt ,
the fpringing ^ t^e Ball’s Stay under W ater, which
afcend , i , / c r  b y  a good Minute-

o f i f t i f  a l l \ y  a P e n d u ltn  vibrating feconds; the which muft

TF-oflrr»:?;»fSU
S * .  I.dp o f fome co „„  ,o to w

be had o f  proportioning the W eigh t and Shape of

a ? o “  £  B j f W . “ ^  V "  - f .  “  •

o f ? c S  (but is no« ufed o f  a  Ghbcus) Figure . .  Inches long, wuh the
,  ot a  VÜU1. V * i r  thr Bottom n Diameter. A n d  m thole Ex-iharperEnJdownwards . , j a

pentnents m ^ e  m o f  the Globe 6 Seconds o f  an Hour;

k S r t h e  D e ^ o f  10 Foot W ater there pafted 3 i  Seconds or thereabouts.

c f i  ( 2 5 8 )

' i f i

I

^ L a -

In the fame T ryal it v/as allb found, that there was no Difference in Time 
‘ i p'.ui between the Sabmerfions o f  the Ball at the greateil Depth, when it rofe two
j ” W herry’s Length from the Place where it was let fall, being carricd by the

Current o f the T ide, and when it rofe only a Y ard , or fo, from the fame 
place where it was let dow n: A n d  that it muft be fo, in great Depths and 
ftronger Currents, is as certain, as eafy to be demonftrated.

* *1 . A nd if it be alledged, that it miiit be known, when a light Body afcends
’ ’ from the Bottom of the W ater to the T o p , in what Proportion o f  Time it

rifes; it may be confidered, that in this Experiment the Tim es o f  the Dc-
**'. icent and Afcent are both taken and computed together j fo that, for this

Purpofe, there needs not the Nicety which is alledged.
'** O f  other Experiments o f  tliis way ox fotmding without a Line^ made by the

'•Í Noble Lord Vifcount Brounker  ̂ Sir Robert Moray, K night, and M r. Ilcok  ̂ Li
'I tiic Channel at Sbeernefsy the following Account was given ; 'viz,
* k ^

Ounces  ̂ Grains,
jr.v A  wooden Ball A  weighed— 5 2 -¡i 00

Another wooden Ball j5 —  go 22\*\ y
' I A T  Ji , ■ A  1 -cad A -----------------------— -3 0

Another Lead E ------------------ 30 i
00
00

The
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The Ball and the Lead 7?, were hróow n  at r6 Fathom^ and the Ball 

returned in 48 fingle Strokes o f  a Pcndxiinm  ̂ h d d  in the H and, vihratin? eg 
flnMe Strokes in a Minute.

A  fccond T im e repeated with the fame Succefs ; therefore the Motion was
4 Foot every fcCond.

Again, the Ball /fy and the Lead whofc Nail was bended into a fiiarpcr 
A n g le ; the Ball returned in Strokes, A  Jccond Tim e repeated with the 
fame Succefs at the fame Depth.

Ball B , Lead B , in which T ry a lth e  Line not being clear, (topped a 
little the Motion ; the Ball returned in 47 at the fame Depth.

Ball J ,  Lead at 8 Fathom  and i t  oot, returned at 20 j repeated at S 
Fathom, returned at 19.

Tried the third T im e at 10 Fathom and 4 Foot, returned at 2S.
A  fourth T ryal at the fame Depti), juft: die fame.
A t  A fifths at 10 Fathom  ̂ Foot, returned at 27.
A  ftxth  I 'ryal ju ft the fame,
A  frjenth  at 12 Fatiiom 5 Foot, returned in ^7.
An eighth T ryal jufl: the fame.
Another D ay near the fame Place.
Notê  T hat the Pendulum was this D ay adjufted, and made a little iliorter, 

there liaving Lx:cn but 58 Vibrations in a Minute the other D ay.
Bail Lead at 14 Fathom , returned in 32 -J.
A  fecond T rya l a little after, in the fame Place, returned in 53. In the 

making o f which T ryal the Vibrations were told aloud, and the Lead liaving 
been let down by a Line, was found to touch the Bottom in juft half the T im e 
the Ball ftaid under W ater, By a fecond T rya l, the afcending and defccnd- 
ing was found to be in equal T im es, ^nd by a third T ryal, with another 
l^ad, the very fame found, v iz, 16 ;  defcending, and 16 i  afccnding. This 
I^ad and Ball let down without a Line, the Ball returned in 13 Vibrations; 
a Sign it went not to the Bottom.

A Tryal made with a Lead, whofe Iron Crook was faíten’ d at the T o p  o f 
it, fucceedecl very well, and the Ball returned in 34 ¿ ; Bur, by reafon o f  the 
Current, the Experimenters could not perceive when the Lead touched the 
Bottom. I'h is Lead being let down without a Line, the Ball returned in 32^.
The Depth o f  W ater was now found by the Ship’ s Lead, to b e  -i/^Fathmi

Another T ry  a! was made with a Linff, bowing the Point o f  the Lead, and .fíí.47i 
the Ball returned in 34. T h e  fame letdow n without a Line, the Ball return
ed in 6 or 7 Vibrations ; a Sign again it went not to the Bottom. In a Trya! 
g^th another Lead, the Ball returned in 34. Repeated again with the fame

In a Tryal witji a L ead , whofe N ail was fet awr)', the Ball returned in 34. F ig .  4s. 
AttCT which T rya l the Depth was found to be jufl: 14 Fathom. T h e laft 

■ead and Ball being let down without a Line, the Ball returned at 35. In 
«nother T ryal, with a I.ead that never failed, the Ball returned in 34, and the

tou ch cd  th e B o tto m  a t 1 7 .

( 259 )
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 ̂ By a T rya l with another I.cad, the fame T im e was found exafHy.
By a 3d T ryal with this laft, the very fame.
T h cfe  T ryals were made near about high W ater, at the Depth o f 14 

thctn juft by Mcafure \ and in them the Motions fcem to be 5 Foot every

^^Tn^ali thcfe T ryils  the greateft DiiEcuIty was, in the U fe o f  Conical Fi- 
cures with Iron Crooks, to bend the Iron that it might be furc to carr>' 
down the Ball with it to the Bottom, and when come thitherto let it go; 
For almoil every one o f thefe Le:icls failed in one oi thcfc Rcquificcs, *till by 
feveral Tryals they had been adjufted.

If is not to be omitted, that the lail Tryals being made near High-water, 
. • the Ball was found to rife (by the Boat being permitted to drive) far off upon

one Side, out of the W a y , jufl as any light T h in g , fuffered to fwim on the 
W ater, would be carried ; which feemed to argue a M otion o f tiie Under
parts o f the W ater, differing from that o f  the U pper (a thing wliich is faid 
to be at certain Tim es o f the Tides, both at the M outh ot the Sounds and 

the S t r e ig b t s which deferves to be farther inquired into.) T he Angle, 
made by thcfe different Motions, feemed to be about 40 gt\

r»fttihu{> Let there be made a fquare wooden Bucket C, whofe Bottoms EE
are fo contrived, that as the W eight ^  fmks the Iron to which the Bucket 
C is faftcned by two Handies D D ,  on the End o f  which are the movcabic 

r.a4.p.^7.' Boftoms, Ot Valves E E y  and thereby draws down the Bucket-, the Kefiftance 
49' Qf fhe W ater keeps up the Bucket in the Poilure C, whereby the W'atcr hath, 

all the while it is defcending, a clear Paffage through; whereas, as foon as 
the Bucket is pulled upwards by the Line the Refiílance o f  the Water to 
that Motion beats the Bucket downward, and keeps it in the Pofture (?, 

„  whereby the included Water is kept from getting out, and the ambient \Va*
ter kept from getting in.

; By the Advantage o f this Veffel you may come to know  the ConftitutioD

•*** . o f  the Sea-v/ater in feveral Depths ; and whether ic be fahcr at and towards
the BcUom,

ohferve In what Proportion the I n c r c a f e s  o f  t l i e  Tides from thi
ruti ,By Neap to the Spring Tides, and their Decreafes, and the Rifings and Fallings 

of the Ebbs, iiap.pen to be in regard to one another; ic is fuppofed upon 
n 17.P.198. fome Obfervations, made by Sir Rolf. Moray (though not throughly and exaci* ■ 

! ly  performed,) that thefe Incrcafes are in the Projiortion oí i>ines; the firíl
Increafe exceeding to the loweit in a fmall Proportion •, the next in a greater; 
the 3d greater than that •, and fo on to the M idm oil, whereof the Exceis is 
greateff, diminifhing again from that to the higheit Spring J'ide j foasthc 
Proportions before and after the M iddle do greatly anfwer to one another, or 
feem to do fo.

2. I 'o  obferve the Increafe and Decreafc o f  the Velocity o f  the 
which is alfo fuppofed to be according to the Proportion o f  Sines.

3-
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3. The exadt Meafures o f the Heights o f  every utmoft H igh-W ater and 
Low-W acer from one Spring-Tide to another.

4. The exdót Heights o f  Spring-Tidcs and Spring-Ebbs.
In order to all which this following Apparatus is propofed to be made ufe 

of. In fome convenient Place upon a W all, R o ck , or Bridge, let there 
be an Obfcrvatory (landing as near as can be to the Brink o f the Sea, or upon 
fome W a ll;  and if  it cannot be well placed juft where the Low -W ater is 
there may be a Channel cut from the Lovj-Water to the Bottom o f  the Wall^
Rock  ̂ & c. The Ohfervatory is to beraifed above the High-Water 18 or 20 Footy 
and a Pump o f any reafonable Dimenfion placed perpendicularly by the Wall* 
reaching above ú\t. High-Water as high as conveniently may be. Upon the 
top o f the Pump a Pulley is to be faftened, for letting down into the Pump 
a Piecc o f floating W ood, which, as the W ater comes in, may rife and fall 
with it. And becaufe the rifingand falling o f  the Water amounts to 60 or 70 
Foot, the Counterpoife of the Weighty that goes into the Pum p, is to hang upon 
as many Pulleys as may ferve to make it rife and fall within the Space by which 
the Height o f  the Pum p exceeds the Height o f the Water, And becaufe by 
this Means the Counterpoife will rife and fall flower, and confequently by lefs 
Proportions than the Weight itfelf, the firil Pulley may have upon it a W hed 
or two, to turn the Indexes ac any Proportions required, fo as to give the minute 
Parts o f the Motion^ and Degrees of Kifings and Fallings. And becaufe if  the 
Hole, by which úvtV/ater is let into the Pump  ̂ be as large as the Bore o f  the 

itfelf, Ú\t Weight that is raifed by t h e w i l l  rife and fall with an 
Undulation according to the Inequality o f the Sea’ s Surface, ’ twill therefore be 
fit that the H o!e, by whicli the Water enters, be lefs than half as big as the 
Bore o f the Pum p ; any Inconvenience that may fall thereupon, as to the 
Periods and Stations o f  the Flood and Ebb, not being confiderable.

5. T o  obferve the Pofition and Strength o f  the W ind, the State o f the 
Weather; the Heights o f the Barometer  ̂ thermometery Hygrofcope, and the 
Moon ŝ Age and Place in all Refpeds,

IV . I. T h e true time o f  the Tides at all times o f the Moon is very rude- Tidci e¿. 
ly and flight] y reckoned up by m oil Seamen and Aftrononurs\ moft o f  t h e m « 
reckoning, as if  the Moon being upon fuch a fet Point o f  the Compafs (as the Mr. 
Seaman calls it) or fo many H ours pall the Meridian (as the Almanack-makers 
reckon) it were Higb-Tide in fuch and fuch a Port at all times o f  the Moon.  ̂ ' 
And thus they reckon the Tides every D ay to differ conilaiitly 48 Minutes,
A s for inilance, a South-WeJl-Moon niakes a full Tide at London  ̂ that muft be 
underftood that it is High-Tide at London  ̂ when the Moon is 3 H ouri paft the 
Meridian. N ow  this is true indeed at new ^ná fu ll Moon  ̂ but not at other 
times of the Moon  ̂ which few rake any notice o f :  On\y M v. Booker indeed 
ufed to give tills Caveat  ̂ that about the firil and laft ^larters o f  the Moon 
the Neap-Tides did. not flow fo long as the Spring-Tides by one Point o f  the 
■Ccmpafs j but he gives no Rule to proportion the Difference.

( 2 6 l )

neo



!, •«
a 1

I I

i -  ^
Í 
)

4

, 1

11'*.• '

f i i "  (  2 6 2  )

But, bbferving tKa more narrowly, I find, that at Loyidon the Tides fall 
‘‘ out at the leaft r ^ o  Points, that is an H our and a half, iooner in the

tcTSy than in the vew and pdl lAoon, I have alfo found by many T rya ls , that 
tlie true T im e .ot the Tides might be found to be fomewhat Diorter and 

‘ I -• Ihorter, fi'om the w w  a n d y i / / / u n t o  the ^ariers^  yet not in an equal
manner, neither gradually decreafing from the wfw and fu ll Mcon until the 
g a r t e r s ; but rather, that there was Ibme little Difference o f  Alteration both 
ut’the «rx* and>// '̂loo t̂5, and alfo at the g a rte rs , and that the grcatefl: Dif
ference fell out in the midft between them, agreeing very well to a circidar
proportion after this Manner,

. r>. 50, I . Divide a Circle into 12 equal Parts or H ours, according to the Moon’s
. “ M otion, or Diftance from the Sun fjom  the new Moon to the/v//.

2. Let the Diameter o f  the Circle be divided into 90 Parts or M in. that is, 
according to the T im e o f the Difference o f  Tides between the muj or fuH 

, :,i Moon, and the g a rters , which is one H our and an half^
- ‘ g. M ake perpendicular Lines crofs the Diameter o l the Circle from H our to

Hour.
4. Reckon the T im e o f  the M oon’ s coming to the South in the Circum- 

! ference o f the Circle, and obferve the perpendicular Line that tails from that
Point upon the D w w i/fr; and the proportional M in. cut thereby, will fnew 
how many Hours or M in. arc to be fubftraéled from the time ot high I'ides 

; '1̂  At tht >:r  ̂ zná fu ll Moony that fo you may have the true time o f  tlie Tides
:*'j that prefenc Day.

For Example', h t  London, on the D ay o f and fu ll Moon  ̂ ic is high
■ ; T id e at 3 o f the C lock, that is, when the M oon is 3 H ours palt the Meri-
I ! Í dian, and fo by tiie common Rule, the M oon being about 4 Days old, it will

be S. about 3 o f the C lock, and it will be high I 'id e  3 H ours afterwards, 
that is, at 6 o f the Clock. But now, by this R ule, if you count this Time of
the M oon’ s coming to tjie South in the Circumference, the perpendicular
Line, which comes from 3 to 9, cuts the Diameter at 45 M in. which Hicws,

•I
C' *- *

I.
\

I - *

&

that fo much is to be abated from the time o f  high T id e in the ?jew and full 
Moons \ fo that it is high T ide 45 M in. before 6 o f  che C lo ck  ; that is, at 5 
H ours 15 Min. and not at 6 o f  the Clock, according to the common Rule.

T h e like you may do for any other Port or Place, know ing the time of 
bigb Water at the new and full M oon in that Place : A n d  you m ay do it the 
more readily, it you fet down the time o f high Water at the new and full 

’ f M oon under the as I have done for where it is high Tide
. at 3 o f the Clock : So that, when the M oon is South at 3 o f  the Clock, the

Perpendicular cuts the Diameter at 2 Hours 15 M . and fo when the Moon is 
South at 9 o f the C lock, by adding 2 Hours 15 M in. you may have the 
T im e o f  high Water, which is 11 o f  the C lock and 1 5 M in.

A n d  thus you may eafily make a I ’able, which by the Southing o f die 
M oon ihall readily tell you the time o f high T id e  at any time o f the Moon, 
as I have done here for Lmidon; T o  which all other Places may be reduced 
to correfpond.

A
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Moon
South,

Tide
London.

Moon
South.

Tide
London.

Moon
South,

Tide
London,

Mocn
South.

lid e
Loftdon,

H. M . M . H . M . H, M . H, M . H . M . IL M , H, M .

X I I .  0 3 0 II I . 0 5 15 V I .  0 7 3 0 I X . 0 1 1
10 3 9 1 0 D 2 1 1 0 7 41 1 0 1 1 29
20 1 8 2 0 5 2 7 20 7 5 2 20 1 1 43

3 2 7 3 0 5 f> •y 
0 0 3 0 8 Ó 30 1 1 57

4 0 n11 3^ 4 0 5 39 4 0 8 1 4 4 0 t 2 i r'Já 45 50 5 45 50 8 25 50 Í2 25

L 0 3 54 I V . 0 5 52 V I I .  0 8 3 6 X . 0 12 37
10 4 2 1 0 5 59 1 0 8 4 8 10 12 50
20 4 9 2 0 6 6 20 9 0 2 0 1 - .

30 4 1 6 3 0 6 1 3 3 0 9 1 3 30 I 1 6
4 c 4 23 4 0 6 20 4 0 9 2 6 4 0 1 29
504 3 0 50 6* 2 8 5 0 9 39 50 I 4 2

II .  0 é
+ 37 V . 0 6 36 V I I I .  0 9 52 X I . 0 I 52

10 4 44 10 6 44 1 0 ID 5 1 0 2 3
20 4 5 * 20 0 53 2 0 1 0 19 20 2 1 6

3^ 4 57 30 7 2 30 1 0 33 30 2 2 7
40 5 3 4 0 7 1 1 4 0 1 0 47 4 0 2 38
r> Q 5 0 7 2 0 5 0 1 1 0 1 50 2 4?

Thcfe Things I have found ro fall out right at London for many Years, and 
fo 1 fuppofc they may in other Places ; if the Difference be not fo much be- 
r.vccn the Neap-tides and Sp-'mg-tides in odier Places, the Diameter muft be 
divided into fewer Parts.

2. H aving taken notice that the Tides feldom hold out fo  long as M r.
PWips^  ̂ Calculation gives them, I obferved them m yfclf mere diligently, and 
with the H elp o f  m y Friends and Servants I noted the '1'Ímes o f  above 8o high 
AVaters at Tciver-u^harf and Greenzvkhy whereby I found that the greateft 
and leafl Differences betwixt the M oon’ s true Southing and the high Waters 
x̂ ere riot, as M r. Philips had placed them, at the full or new and Quarter 
Moons, but the greateft nearer to the NcGps  ̂ the leaft to the higheft Spring
tides. I found alfo, that the Inequality was not the fame that he had made 
i t ; and, after a 7 ‘ryal or two, that I could reprcfentand anfwer above 6o or 
thefe Obfervatious with lefs than one Qiiarter o f  an H ou r’ s Diílcrcnce; which, 
confidering how difficult it is to determine the time o f  an H igh-W ater cxaft- 
iy, 1 cannot but eftecm a very good Agreement.

A t the Bar o f  Dublin^ on the new and full M oons, a S, E , M oon ^  DobKn 
m a m  H igh-W ater, that is, at half an H our paft T en.

A t Rivgs-endy at 3 Quarters after 10. n,184.̂ .193-
A t  the Cujlcni'botife at Dublin^ at 11.

O n

neo
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0« the Quarter Days,
' Hlgh-JVatcr on the at 5 a C lock.

A t  Rhigs^end  ̂ at a Quarter pall 5.
AttheCr//?c;«-¿í;/(^, Iialfan llo u rp afi: 5. .
A  Southerly ff^nd between S. S. E . and S. S. . blowing frcfli, makes it 

flow near haTf ap H our longer than its ulual Courlc.
N  B  T h at this Obfervation makes the Tides, upon the ^arter-Moons^ 

com ¿in  later, in refpeél o f the MoctCs than upon w a ; a n d /«//
Moons by half an Hour j whereas in the River oi ‘I'bamcs  ̂ as high as London̂  
the <^uarter'Mocns make High-JVnter above an H our and Qiiarier fooner in 
rhat'íífpeíl. than tlic and Julh, as may be fcen in the accurate Tide- 
Tables oi'h'lr. hhmftead\ but it is from hence evident, that the lame Tables 
are not applic.’bic to the Sen-Ports, where there is not the fame Reafon for the 
Anticipation o f the Nfeip-Tides upon tl'.e ¿hiarter-Moons.

TheCaufcofthis/^¿(r;í«wí;;í?wfcems to be, that the Impulfe o f  the Ocean 
in tlie ^uirier-Moons is not fo vigorous as in the new and /»//, nor the Motion 
o f the Waters fo quick, (a s  is evident by daily Experience:) Wlience it 
comes to pafs, that in the open Sea, and in Forts upon the Sea-Coall, as this 
o f  Dublin, the H igh-W ater time falls out later than when the Motion is 
more rapid in the ;;t'K;and fu ll\  but, on the contrary, in R ivers, at any con- 
fiderable Diaancc from the Sea, the Refiftance o f the W eight o f  the freih 
W ater, which is kept fufpended during the time o f  the F lood, is longer 
overcome by the more potent Impetus in the nĉ uj and /«//, than by the weaker 
in the ^adratnres ; and from hence this Ditrerence íliould be flill more and 
more confiderable, as the Pore is farther remov’ d from the Sea.

4. Our diurnal Tides from about the htter End o f  March t\W the latter' 
End o f September are about a Foot higlier (perpendicular, which is always to 

Cofcprtfso. be underftood) in the Evening than ni the M orning, that is, in every lide 
«■p.*63» happens after 12 in the D ay, loefore 12 at N ight. On the contrary, the 

M orning Tides from Michaelmas till our Lady-Day in March again are con* 
ilantly higher by about a Foot, than thofe that happen in the Evening. And 
this Proportion holds in both after the gradual Increafe of the Tides Rifing 
from the Neap to the higheft Spring \ and the like Decrcale o f  its Height till 
Neap again is deducbed.

T he higheil menjlrml Spring-Ttde is always tlie third Tide alter the new or 
fu ll Moon, if a crofs W ind do not keep the W ater out, as the N . E , or N. • 
ufually doth j whofe contrary W ind, if  ftrong, commonly makes thofe to be 
H igh-Tides upon our Southern Coails which otherwife would be but low.

T h e higlicft Springs make the lowed Ebbs. (T h o ’ I am informed by an ex
pert iVatet'many that it fometimes happens, that there may be a very low 
Ebby tho’ no high Spring, which tiiey term an Out-let^ or Gurges o f  the Sea; 
as when a great Storm chances o ff at Sea, and not on the L an d .)

T h e  W ater neither flows nor ebbs alike in refpeit o f  equal D egrees; hut
its Velocity increafeth with the Tide till juft at Mid-M^ater, that is, half
or at half F lood, at which time the Velocity is ftrongell, and fo decreafetli

pro*
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proportionably ’ till high W ater, or full Sea. A s  may be guelTed i t  by the 
following Scheme colleded by Obfcrvations made at feveral 1 imcs and Places. 
And although it be reftrained to Plymouth Haven^ or the like, where the W a 
ter rifeth about i6  Foot (I fay iifually, becaufe it may vary in this Port from 
the iowefi Neap to the bigheft Annual Spring above 7 or 8 Foot) yet it irtáy in
differently ferve lor other Places, where it may rife as many Fathom , dr not 
lb high, by a proportional Addition or Subilradtion.

Time, Height,

h.
1

/. inch.
I c t 6
2 c 2 6

Flowing 3 c + 0
4 c 4  0
5 0 2 6
6 C) I 6

Time. Height.

h / . inch.
1 0 I 6

2 0 2 6
Ebbing 3 0 4 c

4 0 4 0
2 6

6 0 I 6

The ufual Nunil^er o f Tides, or Tim es o f  high W ater from new Moon to u Hon%~ 
new Moon, or from full M oon to full M oon, is cq ,

/ \ T U  i r  1 »   ̂ B nílol»
5* (I.) * nave oblerveci, that our Annual Spring Tides do happen in March 

and St'pim kr, either at tlie T ide next bt'fore the Sun^s Ingrefs into tlie ^qui~ 
fwélial Points ot A iies  and Libra^ or the next T id e  afrcr, according as the 
Moon is near her Full or Cliange, when the Sun thus enters into the faid 
S igns; and when it flows in H eight about 45 F o o t; the lowefl: Neap Tides 
flowing in H eight 25 Foot.

(2.) That the loweft Neap nukes the higheil Spring, if  the N . E , W inds 
hinder not, by blowing hard, and fo keep back tl>e T id e s ; as ufually they do 
when they blow; W hofe contrary W inds, S. IV, ii' they blow hard, make 
here t!ie higheft Tides.

{5.) I'h at from about the latter End o f  they are about 1 Foot
and Inches higher, perpendicularly, in the Evening than in the M orning \ 
that is, it high W ater happen after the Sun is pait the Meridiana or in the 
1 ides betwixt Noon and Midnight. But from Michaelmas to o\iv Lady-J)ay 
wc find the contrary, the D ay-'l'ides being, in that Seafon, higher by 15 In
ches than the N ight-T ides, or the Tides between M id-night and Noon. A nd 
this Proportion holds in both, after the gradual Increafe o f  the Tides rifing 
from the Neap to the higheft Spring, and the like Decreafe o f  tlieir H eight 
till Neap again.

(4.) T hat the higheil menftruai Spring-Tide is a lw a p  the Third after the 
full Moon or Change-D ay, if it be not kept back by iv . E. W inds.

(5*) "That it flov̂ s here on the Change-D ay, when the M oon is E, S. E. the 
Tide flowing in for the Space o f  5 H ours, and ebbing 7 Hours. But in 
Neap-1 itlcs ic does noc flow here by two Points o f  the Compafs ib long.

Vol. n .  M m  6. T h a t

f i e o
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(6.) T hat the W ater flows nor ebbs equal Spaces in equal Tim es, but its 
Velocity is ftronger at the firit, both the Flood and E bb, and fo gradu
ally decreaieth untill full Sea, or low W ater. T his is obferved in the Spring. 
Tides only, as you may fee by the following Table, which I have made for 
my Obfervations o f our Tides here. And I have farther obferved, that it 
hath flowed and ebbed at the firft o f  the T id e  one Foot in 6 Minutes, or 
that then the Tide ran out a Foot in 6 Minutes, or did rife fo much in 
Height.

Í.
n

^ime. Height.

b 9

/• inch.
0 15 2
0 30 2 6

0 45 2 6

f 00 2 6

0 15 2 6

0 30 2 5^
0 45 2 5
2 00 2 5
0 J5 2 3

FUwing 0 30 2 3
0 45 2 3
I  . 00 2 3
0 ^5 2 2
0 30 2 1
0 45 2 I

4 00 2 1

, 0 »5 I 9*« 0 30 Í 8• if 1*̂
0 45 I 8

5 Ü0 r 8

. 5 0 44 i

'Tme. Height.

h /. inch.
0 15 2 7i
0 30 2 6

0. 45 2 - 6

1 00 1 6
Ebbing. 2 00 9 0

3 00 8 0
4 00 6 0

0 00 5 0
6 00 4 0
7 00 3 0
7 0 44 í o í '

T T . i n N u m b e r  o f  Tides from N ew  M oon to N ew  M oon , or from 
ru n  to ru ll, is 59.

• f r n m ' f h ! o f t o j r ; ; ,  20 M ücs ahoveBrijloi near Newnham, ,60  Miles
 ̂ M °uth the Head o f the Mood at its coming in in

2 T n v ® M ¿  9 Foot higl,, and lb runs for

ii Í  v T  '“‘‘1 H ead-Tiás, or
B a iih  ■ anH fh p  w  ^o^nmonly overiet, or carried upon the
£ w l  t W e i  Í .  VeffJs are left dry a¿ain. It

rheV ^ b s  ten Hours. Ti>e
Reafon o f  the fa«i Bear is doubtleii the üraitning and ihoaling o f the River

in

i i j
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i n  that Place, it being there but half a M ile bioad ; as it is buc.20 Peafches 
over, three Miles higher •, running tapering to GhuceJUr.

(6.) W e have been iniormcd by a curious Gentleman, ú iz tú it Annual higbeft 
<I'ides about Chepftow Bridge were at St. David's, and Michaelmas Stream ; 
ihat is, the one a little before the Vernal^ and the other iomewhac after the 
Autumnal Mquinox \ whicli agrees alfo with the C on jeture o f  a very intelligent 
Mathematician  ̂ who is withal of Opinion, that becaufe both arc not far from 
the jEquincxes, cho’ the one beibrr, the other after, it might well give occa- 
fion to think it was depending on the ^Equinox.

(7.) Our great Bay M r. Camden caWs ff^afieSy whereas they are only two 
fmall Arms of the Sea, running into it, v iz . Fofdike and Crofs-Keys 5 *tis full 
of Sands, making two Channels to Lynn  ̂ and as many to Bofton, It may be ^
ufeful to Travellers to have a Table when to pafs over the faid Wajhes  ̂
tho* without a Guide I would not advife them, efpecially after great Freíhes, " “ 3 p*3S»
which make the Sands fliift, and confcquently quick, and Horfes many times "
ftick fait : I ’he way to get them out is by fcverai Peoples trampling round 
tlicm at a Diftance, which by Degrees raifeth them.

Moon's
Age.

FofSke
begins.

Ends,
FtiU
Sea.

Moon's
Age.

Fofdike
begins. Ends,

Full
Sea,

h.
0

h.
9

h.
f

I 16 fO 0 4 45 7 0 9 24 4 24 11 9 I 24
2 17 ID 4 « 5 á.-> 7 4 B 10 25 5 12 1 1 57 2 12

3 1« 1 1 36 6 21 8 36 1 1 26 6 0 12 45 3 00
+ 19 12 24 7 9 9 24 12 27 6 48 I ¿5 3 48
5 20 Í 1 2 7 57 10 12 i 3 28 7 3^ 2 21 4 36
6 2 1 2 0 8 45 11 0 H 29 8 24 3 9 5 24
7 22 2 48 9 33 11 48 15 30 9 12 3 57 6 12
8 2-? 21 12 36

Crofs-Keys begins to be fordable fifteen Minutes after Fofdike, and ends an 
Mour fooner.

(8.) It is high W ater upon the D ay o f  the New  and Full Moon,
On the Coait o f  Gafcony and Guienne.
A t 3 h. at the M outh o f  Garonne, and the IJle o f Rhee.
A t  ̂\ h. at St. John de J jiz , Bayonne, and Memiffan,
Ac ii. at Rohan, Brouage, and Rochelle.
A t 3 h. on the Coaft o f  Poitou.
A t 3  ̂ at Olionne and Beauvoir.

O n  the Coafl: o f Britany,

zt Bell^Ifle.
A t 3 h, at the M outh o f  the Loyre, ac Garandey Morbihatty Blavety and 

^ncarneau.
M  m 2

* T b t  7 i J e s  i n  
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A t   ̂h. at JÍpenarŝ  Vanneŝ  and Aure^.
A t  2 i  at Apenmark^ Audierne,, the Race o f Fontenay  ̂ and L e Conquct̂
A t  2  ̂ at Breft  ̂ and at Cape de Four.
A t  4 /). at St. Paulde Leon.
A t  4  -¿ h. at Pert Blanc,
A t  6 at St. Malo and Caneóle.

O n the Coaft o f  Normandy.

b. ziGranviUfy \̂\á Barnrjille.
A t  S at Cherbourg and Barfleur.
A t  9 h. at Caen and Honfleur  ̂ at the M outh o f  the Seine  ̂ and at Ha'orc dc 

Grace.
A t 9 J i&. at Fefcan  ̂ and St. Valeri.
A t i o i b ,  at Rouen, Dieppe, and

O n the Coaft o f  Picardie.

A t  11 h. at the M onth o f the Sanvjc, at Eftapk, Eolcgne  ̂ and Ambletenfe. 
A t  11 at Calais.
A t  12 h. at Dunkirk, Newpori and Oftend.

d*  ̂̂   ̂ taken a general notice o f  the Tides^ as that it Is high \Va-
KKh/fío¡- ter about 7 o f the C lock on the Change-Day (in ibme Creeks an H our or twa 

later.) T h e ¡-Fater rifcth bur little, as about 4 Foot at high Water, but ac 
■■so*p-5 5- it may be a Poo^ more. I  he I'ides without are very various in

Setting: Sometimes the T ide o f  Flood fets to the Eaftward, fonietimes to the 
W eftward ; buc in fair, calm, and fettled W eather, the faid T id e  fc:s from 
the South-F.aft toward the North-Wefí-, as they fay.

T he W ater about our liland (Bermudas) does not flow, by any M an’s Ob- 
fcrd, n.40. fervation, above 5 F o o t ; and that but at one Seafon o f the Y ear, between
p-79*- Mscbaehios 2x\á C b r iftm a sat other times not above 3 Foot. It is high Wa

ter when the M oon is about an H our high, and the like after her going t own. 
It flows in from the Nortb-lFeft^ and runs to the Soutb-Eaft neareft ; and in 
that Part o f  the Land, which lies m oil to the Nortb PFcJl, there it is high Wa
ter fooneft. Bur the T id e  does nof always ebb and flow direélly tliat C ourfc 

-dt Cabo about our C oaft; but, I fuppofe, the Reafon is, that fome Points o f Land
Con Cajiu Shoais may turn its Nortb-lFeft and Scuth-Eaft Courfe.

here along the Shore continually to the Eaftv}ard, at a
iy Mr. * very great Rate, except at Full and Change; for then it runs to IVefi'ward, or
*!Ts8.̂ *78 niakes a great Abate. Nov. 24. 1683. I took the time o f  the high
An Hypo- W ater at the CaJiU (as near as I could) at 2 b. 50. p. m. it flowed about 6
fh cfis a ^ u t  F n n f  o  o  r

itíV\^^and ^   ̂ ' T k  O I .
T h e  j  ebbing and flowing h^th. fo great a Connexion with the

Wajiace/' s  M otion, that in a manner all Pbilofopbers (whatever otlier Caufes they
jiavc

{ 268 )



have joined with it) have attributed much o f its Caufe to the Moon^ which 
eirhcr by Tome occult Qualtiy, or particular Influence which it hath on moift 
JÍCKÍÍCS, or by feme magnetkk Virtue^ drawing the W ater towards it (which 
iliouid inerefore m ake tl;e W ater tJ¡ere h'ghciV, where the M goh  is vertical) 
or by its Gravity and FreíTiire downwards upon the terraqueous Globe (which 
íl'.üuid n^ake it lowefi’ where the M€c?t is verticalj or by whatever othei* 
Mc.ins (accon'ing to the feveral C onjetures o f  inquifitive Pcrlbns) iiath fo 
great an inr^uence on, or at ieafi: a  Conneirion with the Sc¿i*s Fhix and Re- 

pXy that it woiilil feem ve: y  un/eafonable to fecludc the Confideration o f the 
M oon 's M otion fiom  rha: o i the Sea: T h e  PertoJs o f  TiJes (to  nothing 
of tlie Greatneis o f them near the nru) Meo», and fu ll Moon) fo conftantly 
wair.T'gon the M ocn 's M otion, that ir may be well prefumed, that either the 
one is govcrncrd by tlie other, or at Jeaft both from fome common Caufe.

T he >ir.l fí'ar I know  oí, who took in the Confideration o f  the Earth’s 
Motion {])tuy,.i(l and /Lamal) was Q d ilxo  \ who, in his of the IVorldy
hath a particular and very raiional Difcourfe on this Subjed. But that Dif- 
coui fe is CO be lookM  upon only rs an Efiay o f the general H ypothefis; which, 
as 10 i'articulars, was to he afterwards atijufted fioni a good general lUflory o f 
Tides; which ’ tis maniieft enough that he had not  ̂ and which is yet in a greac

í 269 )

Meafure wanting.
And what I lay o f  GaliU o  I m uil in like Manner dcfire to be underftood

I. m . to fay to  you. For I do not profefs to be fo well
s 'I c m . ,e Hiftory o f  ‘T/rtift, as that I will undertake preíéntly to accommo- 
oate my genera! H ypothefis to the particular C afes; or that I will indeed un- 
t.ma^e or the certainty o f  it, btn on!y as an Efi'ay propofe it to farther Con- 
1 to “ and or fall, as it fhall be found to anfwer Matter o f Fa<5t.

con.K er therefore that in the Tides, or the Flux or Reflux o f  the Sea, be- 
1 es extraordinary Extravagancies, or Irregularities, vviience great Inuntla- 
I nsor rangeJy H igh-7 kies do follow, which yet perhaps may prove not 

tUm  ̂ ^ accidental as they have been thought to be, bur might from
* M otion, i f  well confiderM, be both well accounted for,
n theie three notorious Obfervations made o f the

^ides. T h e  Diurnal Reciprocation^ whereby twice in
■VVafi-r 24 H ours we have a Flood and an E b b ; or a H igh-

/if ̂  k ft Í Th e  Menftrual'y whereby in one fyncdical
diurhnl fuppofe from fu ll Moon to fu ll Moon, the I'im e o f thofe

A m ove round thro^ the whole Compafs- o f the
full H ours : A s  for Inftance, if at the fu ll Moon  ̂ the
^me HI “̂ ch a Place ju i l  at N oon, it fhall be the next D a y , at tlie
one anH Jt/mewhac before one o f  the Clock *, the D ay following, between 
(the othi' onward, till at the new M oon it íhall be at M id-night;
comino- /  k l  ’ in the fu ll  Moon was at Mid-night, now in die ntm Mcon
^all ^  fii N oon) and fo forward, till at the next full M oon the full Sea 
Spritie T  A come to be at Noon- again. A gain, that o f  the
flew Mon  ̂ as they arc called, about the full M oon and

^ the Tides are at the i)igheft j at the ^uadrati<res the Tides are attbe
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the loweft: A n d  at the Tim es intermediate proportionably. Thirdly^ the 
m al\ whereby it is obft-Tved, that at forne times o f  rhe Y ear the Sprhig f̂̂ des 
are yet niuch higher than the Spring-Ttdes at other times o f  the Y e a r ; wlúch 
times are ufually taken to be at the Spring and Jutur,v:, or two jEquinoxes\ 
but 1 have Reafon to believe, (as wc!l from my own Ublcrvacions tor many 
Y ears, as o f  others, who have been much concerned to heed it, whereof 
more will be faid by and by) that we íliould rather afllgn the beginning of 
February and November, than the two .Equinoxes.

I . N ow , in order to give an Accomic of tiieic three Periods according to 
the Law s o f Motion and M cchanick Principles, we lhall ñríl take it for grant
ed, what is now a-Days pretty commonly entertained by thofe who treat or fuch 
Matters that a Body in Motion is apt to continue in its Motion^ and that in 
the fame Degrees o f  Celerityy uniefs hindered by fomc contrary Impedwim: 
L ike as a Body at R ell to continue fo, unlcfs by fome fufficicnt M over put 
into Motion; And accordingly, which daily Expericnce tcílifies, it on a Board 
or Table fome loofe incumbent W eight be tor fome time and have
thereby contraéled an Impetus to Moiion at fucli a Rate^ it that Board or Ta
ble chance by Ibme external Obilacle, or oiherwife, to be ilopped, or con- 
fiderably retarded in its M otion, the incumbent loole Body will ihoot forward 
upon it *, and contrariwife, in cafe tliat Board or Table chance to be accelera
ted, or put forward with a confiderably greater Speed than before, the loofe 
incumbent Botiy, not having yet obtained an equal Impetus with it, will be left 
behind, or feetn to fiy backward upon it. O r, which is GaliUo'*^ Inftance, 
i f  a broad X̂ efiel o f  W ater, for fome time evenly carried forward with Water 
in it, chance to meet with a Stop, or flack it  ̂ M otion, the W ater will daíh 
forward and rife higher at the fore part o f the V eil'e l; and contrariwife, if 
the Veird be fuddenly put forward failer than before, the W ater will daíh 
backwards, and rife at the hinder pare of the VeiTel. So that an Acceleration 
or Retardation o f the Vefiel, which carries it, will caute a rifing o f  the Water 
in one Par:, and a falling in another; which yet, by its own W eight, will 
again be reduced to a Level as before. A nd confequently, fuppofing the Sm 
to be but as a loofe Body carried about with the Earth, but not fo united to 
it as neceifarily to receive the fame Degree o f  Impetus with it, as its fixed 
Parts do, the Acceleration or Retardation in the M otion o f  this or that Part 
o f the Earth will cauíé, more or leis, according to the Proportion o f  it, fuch 
a dajhing o f the W ater, or ri/wg at one Part, with a falling  at another, as is 
that which we call the Flux and Reflux o f  the Sea.

N ow, this premifed, we are next with him to fuppofe the Earth carried 
about with a double M otion, the one Annual in B E C ^  the great Orb, in 
which the Center o f the Earth B  is fuppofed to m ove about the Sun A ; 
the other Diurnal, whereby the whole moves upon its own A x is , and each 
jn its Surface defcribes a Circle, as D  E  F  G.

It is then manifefl, that if we fuppofe that the Earth  m oved but by any one 
ot theie Motions^ and that regularly with an equal Swiftnefs^ the Water^ having 
once attained an equal Impetus thereunto, would ilill hold equal Pace with 
It, there being no occafion, from the quick’ ning or flack’ ning o f the Earth's Mo- 
tion, in that Part where the fVater lieth, for the Water thereon cither to be

call
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caíl forward or backward, and thereby to accumulate on the other Parts o f  tlie 
Water : But the true M otion o f  each Part o f  the Earth’s Surface being com
pounded o f thofe two Motions^ the Annual and D iurnal; ('the Annual \n E E C  
being, as GaliUo there fuppofeth, about three Tim es as fail as a diurnal Mo
tion̂  in a great Circle, as ¿ ) £ F )  while a Point o f the Earth*s Surface moves 
about its Center B  from G to D  and and at the fame time its Center 
B  be carricd forwards to C ; the true Motion o f  that Point afterwards is made 
up of both thofc Motions ; to wit, o f  B  to C, and o f  G to ^  ; but while G  
moves by D  to £ , E  moves backwartl by F  to G , contrary to the Motion o f B  
to 6'v fo rhac the true Motion o f  £  is but the Difference o f a n d £ G .
('I'or, befides the M otion o f  B  above the Center, G  is alfo put forward as much 
as from G to E , and R  put backward as much as from E  to G ;)  So that the 
Diurnal Motisn^ in that i-*art o f  the Earth which is next the 5«;/, as E  FG^  
doth abate the Progrefs of the Annual  ̂ and mofl o f  all at and in the other 
Part which is from the Sun, as G D  it doth increafe it, and m oil o f  all at 
i ) ;  that is, in the Day T im e there is abated, in the Night T im e is ad
ded, to the Annual M otion, about as much as is G £ ,  the Earth's Diameter.
^Vhich would afford us a Caufe o f two Tides in 24 Hours *, the one upon the 
greatcft Acceleration of Motion^ the other upon its greateft Retardation.

(2,) And thus far GaliUo^s Difcourfe holds well enough *, but then in this 
it comes fhort; that as it gives an Account o f  two Tides, fo tliofe two Tides 
are always to be at F a n d  D  \ that is, at Noon and at M idnight: Whereas E x 
perience tells us, tiiat tlie time o f  Tides moves in a M onth’s Space through ail 
the 24 H o u rs; o f which he gives us no Account. For tho’ he doth take no
tice of a menftrual Period ; yet he doth it only as to the Quantity o f  the Tides  ̂
greater or lefs *, not as to the 'I'ime o f  the Tide, fooner or later.

1'0  help this J . B aft. Balianus makes the Earth 10  be but a fccondary Pla- ríccíoIí. 

net, and to move not direélly about the Sun, but about the Mcon\ the Moon 
mean while m oving about the Sun, in like Manner as we fuppofe the Earth to 1. w. 
move about the Sun̂  and the Moon about it. But though this might furnifh 
us with the Foundation o f  a menftrual Period o f Accelerations and Retardations 
in the compound M otion of feveral Parts o f  the Earth*% Surface, yet there are 
no good Rcafons to admit o f  this Hypcthefis.

Inftead o f this, that Surmife o f mine (for I dare not yet, with Confidence, 
give it any better Name) o f  what I have fpoken to you heretofore (and which 
hath occafioned this prefent A ccount which 1 am now giving you) is to this 
Purpofc.

The Earth and Moon being known to be Bodies o f fo great Conne6lion, as 
that the Motion o f One follows that o f the Other, may well enough be looked 
upon as one Body, or rather one A ggregate o f  Bodies, which have one com
mon Center o f  G ravity ; which Center o f  G ravity, according to the known 
^ w s  ot Staticks, is in a. ftrait Line conneiling their refpeCtive Centers fo 
divided, as that its Parcs bo in reciprocal Proportion to the Gravities o f the 
two Bodies. A s  for F-xample, fuppofe the Magnitude ( and therefore, 
prooably, the G ravity) o f  the Moon to be about a one and fortieth Part o f 
™ t  of the Earth:, and the DiUancc o f thcJV/(?<;;;’ s Center from the Center

of.
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o f  the Earth to be about 56 Smidiameters o f  the Earthy the Diftance of the 
common Center o f  Gravity o f  the two Bodies will be from that oi the Earth 
about 4» o f  56 Smidia7neterSj that is about |  o f a Semidinmeter o f  the Earth 
above its Surface, in the A ir, direitly betw'een the Earth and Moon

N ow  fuppofing the Earth and jointly, as one Body, carried about by 
die Stm in the great Orb o f  the Annual Motion •, this M otion is to be cftj. 
mated (according to the Law s o f  Staticks in ocher Cafes) by the Motion of 
the common Center o f  Gravity o f  both Bodies. For we i:fe in Staticks to 
eftimate a Body, or Aggregate o f  Bodies, to be moved upwards, downwards, 
or otherwife, ib much as its common Center o f Gravity is lb moved, howlb. 
ever the Parts may change Places amongil themlelves.

And accordingly the Line o f  tlie Annual M otion will be defcril-^d, not by 
the Center of the Earth (as we commonly ellimate it) but by the conimon 
Center o f  Gravity o f the Bodies, Earth and Moon  ̂ as one Aggregate.

$2. N ow  fupiiofmg A  B C D  E  to be a Part o f  the^^r^j/ Orb of Annual Motion, 
defcribed by the common Center o f  G ravity, in fo long time as from a full 
Moon at yi to the next ttew M om  at E  ; the Center ot the E j: th at Í', and 
that o f the Moon at L ,  muft eadi o f them, (fup, ofing their cmmon Center of 
Gravity to keep the Line A E )  be fuppofed to defcribe a Periphery about that 
common Center, as the Moon defcribes her Line ot menftrual Motion. And in 
like Manner, E F G H I^  from the new Moon at E  to the next fu ll Mcon at /.

From A t o  E  (from full M oon to new M oon) moves ('in its own Epi- 
•gcle) upwards from the Sun : And from E  to I  (from new Moon to tull 
M ron) it moves downwards, towards the Sun. A gain, from C to G (from 
laft Qiiarter to the following firft Quarter) it moves forward according to the 
Annual Motion ; but from G  forwards to C (from the Hril Quarter to theen- 
fuing laft g a r te r )  it moves contrary to the Annual Mor'on.

It is manifeft therefore, according to this HypotheftSy tJiat from the laft 
Quarter to the firft Quarter (from C  to (7, while ‘7'  is above the Line of the 
Annual Motion) its menftrual Motion in its Epicycle atlds fomcwhat o f Á cá' 
ration to the ///w«í7/M otion; and moft o f all at A , the new Moon : Amlirom 
the firft to the laft Qiiarter (from G  forward to C, while T  is below the Line 
o f  the Annual M oúon) it abates of the Annual M otion  ̂ and m oft o f all at A 
or A , the full Moon.

So that in Purfuance o f  GaliUo*s'Motion the menftn<al SiMmg to, or de- 
trailing from the Annual M otion, ihould either leave behind, or caft forward 
the loofe W aters incuml^ent on the Earthy and tl.ereby caufe a Tide  ̂ (or Ac
cumulation o f  W aters) and moft o f all at the full M oon and new Moon, 
where thofe Accelerations or Retardations are greateft.

N ow  this menftrual M otion, ii nothmg elfe were fuperadded to the 
would give us two T/í/a in a M onth, and no m ore; (the one upon the 
4eleratiotty and the other on the Retardation) at new M oon and full Moon; 
and two Ebbs at tlie two Qiiarters *, and in the Intervals, rifing and f̂ Hii'S 
W ater.

But the Diurnal Motion fuperadded, doth the fame to this MenftruñU „
Q dilao  fuppofcth it to do to the Anniud; that is, doth add to, or fubftract
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from the tnenftrual Acceleration or Retardation; and fo gives us upoft 
Tide.

For in whatfocver pare oF irs Epicycle we fuppofe 7* to b e ; yet becairfc, S4* 
w h i l e  by its M otion the Center moves in the Circle N , each
Point in its Surfacc, by its diurnal M otion, moves in the C irdc L M N \  
whatfoever Etfedl (accelerativc -or rerardative) the Menftrual would give,

 ̂ that Efi:e£V, by the Diurnal, is encreafed in the Parts L  M i V  (or rather/ ü f» , 
the Semicircle) and m oil o f  all at M \  bur diminifhed in the Parts N 0  h  
(or rather nO l) and moft ot all at O. So that M and 0  (that is, when 
the Moon is in the Meridian below or above the Horizon) we are to have 
the diurttal Tide or lU^b-JVater^ occafioncil l>y the gieatcft Acceleration or 
Retardation which the D iu rm l Arch gives to tliat o f the Menftrual \ which 
iircms to be the true Caufe o f  the daily Tides  ̂ anti withal gives an Account, 
not only why it Hiould be every D ay, but likewifc why at fuch a T im e o f  
the D a y ; and why this time fliould in a Month run through the whole 24 
Hours, viz, becaufe the M oon’ s com ing to the Meridian above and below 
the Horizon (or as the Seamen call it, the M oon’ s Soutbiyig and Northing) 
doili f o ; and likewifc o f  the Sping-Tides, and Neap'7 ides. P'or, when it fo 
happens that the menftrual and diurnal Accelerations or Rctardaticns be 
co-iiicidenc (as at the N ew  M oons and Full M oons they arc) the EHeft muft 
needs be the greater. A nd although (which is not 10 be diíTembled) this 
happen but to one o f the two Ttdrs ; that is, the Night-Tide at the N ew  
Moon (when both M otions do moft o f all accelerate) and the Day~Tide at 
Full Moon (when both do moft retard the annual Motion yet, this Tide 
being thus raifed by tw o concurrent Caufes, tho’ the next Tide have not 
the fame Caufe alfo, tlie Impetus contraíled will have Influence upon the 
next Tide; upon a like Reafon as a Penduhim^ lee fall from a higher A rd \  
will (tho* there be no new Caufe to occafion it) make the Vibration on tlie 
other Side (beyond the Perpendicular) to be alfo greater: O r, o f  W ater 
in a broad Veíléi, if  it be fo logged as to be caft forward to a good height 
above its Level, will, upon its Recoiling, by its own G ravity (without any 
additionalCaufe) mount fo much t!ie higher on the hinder Part.

But here alfo w e are to take notice, that though all Parrs o f  the Earth, 
by its diurnsl M otion, do turn about its A xis, and defcribe parallel Circles, 
yet not equal C irc les; but greater near the Áquino5lialy and leílér near the 
icoles i which may be a Caufe why the Tides in fome Parts may be much 
greater than in others. But this belongs to the particular Confidcrations, (o f 
which we are ix>t now giving an Account) not to the general Hypothejis^

T he annual High Tides having been obferved (groily) to happen about 
tie Spring and Autumv^ they are generally referred to the two M({uimx€s.
^ut the 0Í Rcmney^MarJh in Kenty where the Sea being kept ouc

great Earthen W alls, that it doth not at High-JVater overflow die L e - 
K l, are generally agreed by their Obíervations ( and Experience dearly 
'ought) that their T im es o f  Danger are about the Beginning o f  Fehuary 

T i - i s ,  at thofe Spring-Tides which happen n e^  ^ o fc

I 2 7 3 )

unes; to which they give the Names o f  Candlmas-Stream^ and Allhallond* 
stream: A nd, if they eicape thofe Spring-Tides, they apprehend thcmfclves
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out o f Danger for the reft o f  the Year.. A n d  as for March and Septemhir 
(the two Mquinoxes) they are as little foVicitons o f  them as o f  any other 
Part o f the Y ear. Anti I have m y felf very frequently obferved (both at 
London^ and elfewherc) that in thofe Months o f February and 
(efpecially November) the Tides have run much higher tiian at other times; 
particularly in November i6 6 o . I found the W ater fo high in Kingjlreet^ 
IFeftminfitry that it came up not only into the Boots, but into the BoUy oF 
the Coach, and the Palace-Tcrd (all fave a little Place near the Wcft-End) 
overflow ed; as likewife the M arket-Place, and many other Places, and 
their Cellars generally filled up with W ater. And in Nove>nbcr 1665 
m ay be well remembered what very i4 igh-Tides there were, not or.ly on tlie 
C oails o f  England (wliere much H urt was done by it) but mucli more in 
Ihllandy where, by realon o f  thofe Inundations^ many Villages and Towns 
were overflowed.

’ T is ti‘ue, there does not happen, any finglc íignal Accident; which miglit 
caft it on thefe times, yec there is a Compound o f. T w o  that may do it: 
W hicli is the lm({uality o f  the natural Day (well known to Aftranmners) 
arifingfrom  a double Caufe. Firft^ becaufe the Sun, by reafon o f  its 
geewn and Perig¿eum  ̂ doth not at all times o f  the Y ear (^fpatch, in one T')ay, 
an equal Arch o f  the EcUptick: Secondly Equal Arches o f the Ecliptick do 
not in all Parts o f  the Zodiack anfwer to equal Arches o f  the ^'Equim5lialy by 
which we are to eilimate Tim e.

According, to the firft o f thefe Caufes w*e iliould have the longeft Natu
ral Day5 in December, and the fhorteil in Jm e  ; which, if  it did operate 
alone, would give us at thofe times two annual Iligh-lVaters. According to 
the fecond Caufe, if operating fm gly, we ihould have the lungeft Days 
in the two Soljlices in June and Decetnha\ and the tw o ihortcft at the 
Mqiiimxes^ in March and September y which would at thofe limes give occa- 
fion o f  four anmwl High- Waters,

Í5ut the true Inequality o f the natural Days arifes from a Complica
tion o f  thofe two Caufes, fometimes crolTing, and fometimes promoting 
cach o th er; though we íhould find fome Increafes or Decreafea o f the r*a- 
tural D ays at all thoíé Seafons^ anfwerable to the refjx:<Slive C a u l« , 
perhaps o f  Tides) proportionably thereunto : Y e t  the longeft and Áiorteíl 
natural Days abfolutely o f  the whole Y ear (arifmg from tliis Complication 
« f Caufes) are about thofe times o f  Allkallonttde and Candlmas^ or not 
far from them, about whicli thole annual High-Tides are found to be ; as 
will appear by the ’l̂ ahles o f ^Equation o f natural Days. A n d  therefore, 1 
think, we m ay with very good Reafon caft this annual Period upon that 
Cauie, or rather Complication o f  C au fo . i  or (as we before íhewed in 1Í12 
ike'fijirual zná diurnal) there will, by this Inequality o f  natural D ays, arifea 
phyfical Acceleration and Retardation, o f  the Eartb*s mean M otion, and ac
cordingly, a  cafting o f  the W aters backward or forward ; cither o f  which 
■will caufe an Accumulation or H igh-W ater.

I  rnuft here add, (that I be not miftaken) that whereas I caft the time of 
the Tides, to  be at ail Places when the M o on  i& there in the Meridian v
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jtm uftbe iinderílood oF cpen Seas  ̂ where tljCj W ater hath fucb free Scope 
for its Motion, as i f  the whole Globe of/K ardi were equally; covered witiu 
•Water: W ell knowing, that in B ^ s  and Inland- Channels the■ Poikion o f. 
the Banks, and other hke Caufes, m ull needs m ake thp Tim es to b¿ much 
different from what w c fuppofe in the opm Sta^ i A n d  likewife, that, even i 
in the openSeaSy IflandSj and Currents^ G’w^i and Sbaiprj;s may have fomc '
Influence, thougii not comparable to that o f  the E(^'s and Omnneh, A n d . 
moreover, though I think that Seamen do coiiim only. rcckon the tim e-.or 
IjlghW attr in the open Seas to be ciicn,. when tlic Moon is there in the/'
Meridian (as this Hypcthcfis w ould caft it;-) ycc- 1 d o  nor calcc m y Iclf to j 
b e  ib well furniflied w ith a H iilo) y  o f  Tidesj  to aíTure m y fc if o f  ic ;  m u d i. 
le fs  to accommodate it to  panicular I ’ laces and C afw . j .

ic may be thought perhaps, that if the Earth would tlius ddtribe an • Epi~ 
rvf/íí about the common Center o f  G ravity, ic would (by this its Change o f 
Place) difturb the cocleftial M otions, and make the ajiparent Places o í t!ie 
Planets, tfpecially fome o f them, dificrent from,-what they would other- 
wilc be. For though fo fmall a Removal o f  the Earth, as the EpicycU would 
caufc (efptcially if its Semi-Diameter íliould not . be above i o t  the Earth’s 
Scnii-Diamctcr) would fcarcc be Icnfible, if at all, to tlie remoter Planets ; 
yet, as to the nearer, it might.

T o this m y Anfwer is, that fuch Diffcrcnce hath been obferved, and hath 
very much puzzled JJlronovuTs to g ive an -Vccounc of. M r, Umrocks was 
forced to have rccourle to fomevyhat K cpW s anúcable Fibres (^\hicll he 
had no Affection to at all) to give Account oí the Incqualixies o f  the M opn’s 
Motion, A nd ocher jlfironmners have introduced (fome upon oiic Suppp- 
fition, fome upon another) fome kind o f  moifiriud .Equation^ to folve the 
Inequalities o f  the M oon ’ s M otion, according to her Synodical Revolution, 
or different Afpeóls (o f N ew  M oon, Eull M oon, t^cJ) befides what concerns 
her own periodical M otion. For which, this Confideration o f  the com
mon Center o f G ravity ot the Earth and M oon is fo proper a Remedy 
(efpecially if it ihould be foimd precilely to anfwer thofe Pbteuomaiaj which 
1 have not examined, but am very apt to believe) that ic is fo far trom being, 
with me, an Übjeálion againft it, that it is one o f tlic Rcafons which make 
me inclinable to introduce ic.

The like Confideration may reafonably be had o f  Jupiicr zwá. Saturn, and 
their SaulliteSy which yet, becaufe ot their Smallnefs, may chance to be fp 
little, as that at this Diftance the Change o f  their apparent Places may not* 
be difcernable. For ail thefc Satellites are to tlicir Principals as fo many 
Moons to the Earth. A n d  M r. Horrocks cxprelledi fome iuch little Ine
qualities in Saturn'% M otion, o f which he could not imagine wnat Account^ 
to give; W hich, for ought I know , might have been accovnted for, i f  4t 
that time the o f  had been difcovered, and that M r. Horrocks
had thought o f fuch a N otion as the common Center o f  G ravity o f  Saturn 
and his Companions to be confiderable, a s  to the guiding o f  his Scm oh-

2. ifty 'T o  the firft O bjeition, ^'hai it appears not hiTJU two Bodies  ̂ that have «- 
0̂ Tyê  can have 710 common Center o f G ravity: that is (for fo  I ¿¡Twliii.

ihclmendmcnt o f the O bjeción ) can a a  or be a iled  in the fame manner, as ibid.p.t8i.
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i f  tTi'éy Wire cónne(5Ved •, I  fhall only anfwcr, that it is harder ro ihew how 
they liavc, than that they have. T h at the L,oadfi:one and Iron have hmc- 
what equivalent to a T y e , though we fee it not, yet by the EflFe¿ls we 
know. A n d  it would be eafy to íTiew, that two Load-Stones, at once ap- 
plied in different Pofifions to the fame Needle, at fome convenient Diftancp 
will draw it r.ot to point dire<5t!y to either o f  them, but to fome Point be' 
tween b o th ; which Point is, as to thole tw o, the common Center of Jt- 
tfáEiion; and it is the fame as i f  fome one Load-Stone were in that P(^nt 

i Y e r  have thefc two Load-Scones no Conne<5lion or T y e , tliough a common
Center o f Virtue, according to which they jointly act. A n d  that there is 
fomewhat that doth conneét the Karth and M oon (as much as wha: con- 
nefls the Load-Stone and the Iron which it draws) is pail doubt to thofe 
who allow them to be carried about by the Sun, as one A ggregate or Body, 
whofe Parrs keep a refpeflive Pofition to one another: L ik e  as Jupiter with 
his four Satc!::tes\f and Saturn with his one.

:! T o  the Second Ob;e<5l:on ; ^hat at Chatham and in th: Tham es the an~
m al Sprir.g-^id^s happen about the j^ qutnoxes; 7wt (rtj this Hypothejis doth 
ffippofe eifeivhere to hm'e been obferved) about the Beginning o f  February and 
November. I f  their Meaning be, that annua! Hig^Ttdes do then happen, 
and then o n ly ; if this prove true, it will eafe me o f  half m y W o r k : For 
it is then eafily anfwered, that it depends upon the Obliquity o f  the Zodiack; 
the Parts o f  the j^quinoifial, anfwering to  equal Parts o f the Zodiacky being

 ̂ near the Soiftitial Points greateH:, and near the yEquino^ial Points leaft of
all. But befides this annual Viciilitude o f  the Atquinoxes^ not to fay of the 
Four Cardtrial Points (which m y Hypothejis doth allow and afTert) I believe 
it will be found, that there is another annual ViciiTitude anfwering to the 
Sun*s Apog.eum and Perig<ctwi>\ and that the greateft I 'id es o f all will be 
found to be upon a Refult o f  thefe two Caufes co-operating. A n d  to what 

 ̂ is faid to be obferved at Chatha^n and in the ThameSy contrary to that I
allcdge, as'is obfjrx’cd in Rofnney-Marjh \ I inuft at prefent and refer
to a melius inquirendum. For a good Diary o f the H eight and Tim e both
(if H igh-W :ttcr and L ow -W ater, for a Y ear or tv.'o together, even at Cbat̂  
táifi 0:*' Qt^en^ich % but rather ác fome Place in the open Sea, or at the 
Land's End in Corntvally or on the W e íl Parrs o f Irelandy or at St. U eb h , 
Or the Bermudas  ̂ í í c .  would do more to the reíblving o f  this Point, than 
any verbal Diftourfe without it.

^dhy T o  the third O bjeilion, ^hat fuppojing the Earth and Moon to move 
ghout a common Center o f Gravity ; i f  that the highefl Tides be at the N ew  Moon,

I when  ̂ the Moon being nearejl to the Sun, the Earth is fa r  theft front it, and its
Compound Motion at thefw iftefl; and that the Tides abate as the Earth approach- 

[ eth nearer  ̂ till it  comes into the fuppofed Circle o f  <6  ̂annual M otion •, //
he demanded  ̂ why do they not ft ill abate  ̂ as the Earth tomes yet nearer to tbs 
Sun, and the Swiftnefs o f its compound Motion ft ill ftackens? j^nd f i j  
h ^ e  we not Sprivg-Tides at the N ew  M oon {when the Motion is fwifteft) and 
Neap-Tides at Fuil M oon {when the Motion is Jloweft) hut .Spring-Tides 
mOtb rf* he AnfwCTj if  obferved, b  Jilready given  in m y Hypothejis it
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Btóaüfe the Effe£fe is indifferently to follow, either upon a fudckn Accelera- 
or zin á á tn  Retardation. N o w  both o f  thefe happening, the one at the 

New Moon, the other at the Full M oon, do caufe high Tides at both.
Aibk T o  the 4th Objedtion, That the highcft I ’kles are not at all Places 

the New Moort and Full M oon, and parikularfy that  ̂ in feme Places of 
/¿Í E aft-Indics, the h ig h c fl Tides are at Q uadnitures: I anfwer in gene
ral * Tliiit as to the particular Varieties o f  Tides in ftveral Farts o f  the W orld 
I  c a n n o c  pretend to give ii fatisfodory Account, for W ant o f  a cotnpetenc 
Hiftory o f Tides  ̂ ^ c .  becaufe» as is inrimated in what 1 wrote in the ge
neral, the various Pofuions o f Char.neh  ̂ Rnyŝ  PrcmoniorieSy Gulphs^ Shallms^
C.urrcrdŝ  Trade-lVinds  ̂ miift needs make an innumerable Variety of
Accidents in particular Places, o f  which no fatisfa¿lory A ccount is to be 
o i v c n  from tlw g c n c n i l t h o u g h  never fo true, without a due Con- 
lidtration of all thofe. W hich is a l a s k  too great for me to undertake, 
being lb ill furr.iilied with Materials for it.

í;/¿/y. T o  the 5th O bjeilion, Tkat the Spring-Tides happen not with us ju fi at 
/¿-/Full and Change, but t'wo or three Days a fter: I íhould with the more 
Confidence attempt an Anfwer, were I certain whether it be fo in the open 
Seas, or only in our Channels. F or the Anfwers will not be the fame in both 
Cafes. Ir only in our Channels^ where the Tides find a large Indraught, but 
not in the open Seas, we m ud then fcek a Reafon o f it from the particu
lar Pofition o f theie Places : But if  ic be fo generally in the wide open 
Seas, we mufi: then fcek a Reaibn o f  it from the general Hypothefts: A n d,
’ till I know the M atter o f  Fa6t, 1 know not well which to offer at. I know 
that Mariners ufe to fpcak o f  Spring-Tides at the N ew  and Full o f  tlie Moon ; 
though I have ftill had a Sufpicion that ic might be fome Days after, as well 
in the open Seas, as in our Channeh. A n d  tlierefore I have chofen
to fay, in m y Papers, <7¿í?í/Mhe N ew  and the Full, rather than at the N ew  
and F u ll; and even when I do fay A t, I intend it in- that laxer Senfe, ia  
which 1 fuppofe the Mariners are to be underllood, for N ear that time. T h e 
Truth is, the Flux and R eflux o f W ater in a Vefi'cl by reafon ot the jo g 
ging of it, though it foliov/ thereupon, yet is, for the njoft Part, dilcer- 
nable fome time after. F o r there m uil, upon that Jog, be fom« time for 
Motion, before the Accum ulation can have made a Tide. A nd ío  I do not 
know but that v/e mufí: allow it in ail the Periods ; But in my conjectural Ily- 
P̂ heftŝ  while ic is yet but a Candidate, I did not think myfelt obliged to 
fpeak more nicely.

But now, after all, the clcareíl Evidence for this Hypothejis  ̂ if  it can be 
had, will be from Ca'leflial Obfiyvaiions. A s  for Inftance •, luppofiijg the Fit. 55. 
Sun at 5 , the £i?r/<6*s Place in its annual Orb zt íT, and M ars (in Oppofition 
to the Sun or near it) at M : From  whence M ars íhould appear in the Zodi^
<ick at and will at Full M oon be feen there to be, the M oon being at C ,

n̂d che at C ; and the like at the N ew  M oon. But if  the M oon be 
in the Firft Quarter at and the Earth ac a ; M ars will be feen not ^ ^ 9  
out at tf, too H ow ; A n d  when the M oon is a: By and the Earth at
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w Ü lb e fcen at ^ • yet too flow: T ill at die Full Moon, the Moon at c  
the Earth  at c, M ars wiil be. fcen at >, irs true Place, as i f  the Earth were 
at T. But then after the Full, the M oon at Z), tlic Farch at Mars wi![ 
be feen, not at > , but at /  ; too forward,* and yet more wlien the Moon, at 
d;e lali Quarter, is at Ey the Earth at i ,  and Mars fecrt a t If thcrtfeii 
Mars^ when in Oppofitkn to the 0'«;;, be found, all other Allowance being 
made, fomewhat too backward befoi-e the Full M oon, and ibmewhat too 
forward after the Full M oon, and m oil o f all, at tlie Qiiadraturcs, it will be 
tiie bed Confirmation o f  the Uypotbefis, '3 'he like may be Httcd to Aí¿¡rs In 
otiier Pofuions, i:xUatis mutandis  ̂ and fo for the other Planets.

But this Proof is o f like Nature as thai cii the Parallaxis o f  the Earth’s 
mwual Orb to prove the Copernican liypotliefis. I f  it can be obfcrved ic 
proves the Affirmative, but if it cannot be obfcrved it proves the Ncgj. 
five; but only proves that tiic Semi-Diameter o f  the Earth’s Epicycle is ib 
fmall as not to make any difcernablc Parallax. A nd indeed I doubt that will 
bs the liiuc. For the Semi-Diameter o f  tliis Epicycle being litde more than 
the Semi-Diameter o f  the Earth itfeif, or about i i  thereof, as is conjeéhircd 
in the llypoth efis from the Magnitudes and Diftances o f  the Ii,arth and 
M oon compared ; and there having not as yet been obferved any difcernable 
Parallax o f  Atars^ even in his nearoit Poíiüon to the Earth, it is very fuf. 
piciousj that here it may prove fo too.

H ypothcfis for 'l  ides I cait the annual H igh-Tides for the 
Tidrf, Coaft o f  KetUy and confequcntly the Rivers o f  and Medway  ̂ about

the Beginn^ of November and February: \N’hich agiees wi:h übícrvadors
on tholb Coalts, and particularly with that o f  yours [M r. Oldcnburzh'ú of

T h e lalt Year [16 6 7] when I was prefcnt in the K , 5*. I remember an 
A ccount was brought us o f the annual High-Tides on the Severn  ̂ and at Chtâ - 
Jl<nv-Bndgc  ̂ to be about the {beginning o f March^ and the E nd o f  Sepíaéa: 
W hich, though they agree not with the particular Tim es on the Coaltof 
Kenfy yet in the general they agree thus far. T h at the one is about as much 

■before the one yEquinox  ̂ as the other is after the other yE^uinox. You now 
acquaint me with t h e a b o u t  jFí^r«í7;j 22. about the Coaft of 
mouthy which is later than that o f  the Coail o f  Kenty but fooner than that 
on the Severn, A n d  I doubt not but that in other Parts o f  the W orld will be 
found other Varieties.

T he Reafons o f thcfe Varieties are, as I have formerly fignified, to be at- 
I tributed to the particular i'ofition o f thofe Pajts, rather than to the ecncral

Fiypothefis.
O f  which this, in brief, may ferve for fome A ccount at prcfcnt. The Gi‘ 

Ilypothr'Jis 0Í the Earih*s diurnal M otion  from W eft to E ait would call 
that o f the IV%ters<̂  not following fo faft from E aft to W elt, which caufeth 
t̂ he confiant Current within the Tropicks where the Circles are greatell, 
from  the Coaft o f  Africa to that o f  Atnerica j which is alfo the Caufe of the 
conftant blowing in thofe Parts. But the Sea, thus beating on
ihe C cail o f  Asnmca^ is caft back as with an Eddy on either H an d , and conif-

quently
#
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micntíy returns From the American Shore Eailward towards the C oail o f  
Europe, parallel Circles to the j^quator being lefs, and confequent-
j the diurnal Motion flower, doth not cafl: the W ater fo  itrongiy W eilwards 
^between the Tropicks^ and fo not ftrong enough to overcome the Eddy 
whicii it meets with from the other M otion, which gives the Sea a North- 
caftcrly Motion on thefe Coafts, as to its ufual Coiiríé. T h e  Current there
f o r e  of our Seas being'N orth-eifterly, we are next to confidcr, at what time 
it runs more to the N orth, and at what more to the Eaft. W hen ic runs 
moil Northerly, it runs up the Irijh-Sea^ and fo up the Severn: W hen moft 
Eafterly, it runs ílraight up the Charnel^ and fo to tiie Coail o f  K ent: W hen 
between thefe, it beats againil Bevonjfjire and Ccrnivall^ and thofe Parts. W e  
are therefore to confuier, as to *the annual Periods, that the annual Motion 
of tlie Karth in the Zodiack^ and the D iarm l in t!ie JEquator  ̂ are not precife- 
ly in tlie fame Direftion, but m ake an^^;r^/f o f  23 í  Deg. at the 
but run, as it were, parallel at the Solftices •, and as they be nearer or farther 
from thefe Points, fo is the Inclination varied ; which leveral Diredlions of 
Motion do caufe the compound Motion o f  both to vary from the Eaft and 
Weft more or leHi, according as the Sun’ s Pofition is farther or nearer the 
Eolftices; and therefore nearer to the Atquinoxes. This Inclhmttcn doth caft 
the conilant Current o f our Seas more to the N orth and South, and farther 
from it more to the E aft and W eft-; which is the Keafon, why the Current 
up the Irijh-Sea is nearer to the jEquifwxes (at the Beginning o f  Marcby and 
End of Sept.) and up the Channel or narrow Seaŝ  farther from it, (at the 
Beginning o f  Fehr. and o f  N ov.) and againft the Coaft o f  DrjonJbire and 
thereabouts, at fome intermediate time.

4. I fear D r. H'̂ allis may be miftaken about the annual Viciifitudes o f  the 
Tides, which he contendeth to  be about Allballontide and Candimas ; For,. z>»-.waiiu’» 

Our EngUfh Seamen (who are more to be truftcd than the Inhabitants 
of Rovmey-MarJiS] ufe to l^y, that the higheft Tides in the Y ear fcem to children-, 
happen rather about the ^Equinoxes, than thofe two other aíTigned times, 
when the natural D ays are longeft and fhorteft.

I f chat which he fuppofech fhould be the Caufe o f  the lligh-T‘ides he 
mentions at Lond&n  ̂ in N ov, 1660, and. 1665, th«like might be exj>o5led every 
l^mmher ; and as frequently in February ; o f  which he gives not one In- 
ftance. But thofe H igh -T id cs \n. Thames \n November  ̂ if we dare credit 

London Watermen  ̂ are caufed b y  the com ing down o f tht Land-íVaters, 
after a very great Rain, which, being encounter’ d by the T id e  o f Flood from 
the Mouth o f  the Thawes  ̂ cannot but fwell to an unufual H eight. T o  in*- 
duce us to believe which we need only confider, that the latter*- E nd of 
O^ob. and the Beginning o f  N ov, (or rather both thofe whole Months) are 
generally the rainidl Part of the whole Y ear. N ow  if  the great Rains, foil 
fo that the Land-W aters come down to the flowing.Part o f úi^ Sanies- 
upon the Full or Change, when the Spring-Tides happen, as they did (for - 
Example) Sept, 30. 1555. and O^oh, 22. 1629, {Stow a n d ' //¿ww-are m y 
Authors) thofe Spring-Tides muft bd the higher, as proceeding from a  double
Caufei

There
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T here is another thing notorioufly known b y  all Seamen to be a Cauf 

oF high or Tides  ̂ namely, the iliting o f the W ind at fuch or fuch a 
o f  Compafs, and blowing hard. It is the conftant Saying o f  all Seamen \t\ Xinf 
that ever I met with, that the N orth-W eit W inds make higheft ¡ 
tiic T h a m e sMeárjsay  ̂ and aJÍ the Coafts about the South and North ForeUad̂ . 
and likcwiie on the Coaít o f  Holland and Flanders. A n d  the Reafon they 
alledge for it is, becauie, fay they, that W ind doth with equal Force blow 
in ihe T ide o f  Flood on both Ends o f  this líland Oi Britain ; that is, from the 

I Northward between the Coails o f  Scotla/id  ̂ Nonva)\ and Jutland ; and aiî
I troin the W eftward by the Coafts o f  CornWul  ̂ DevoufljirCy Dorfetjhire^ i¿c, up

along the Sleeve \ and for the iame Reafon they fay (and I think truly) tJut 
a South-IZail W ind deads and hinders the T ides tlicre. Agreeably to this I 
very well remember, when Í was a Boy and lived at Rochejler^ that, when 
the Tides were unufualiy high, the W ind was always N . IV, and the Moon

! near tlie Full or Change. . A n d  the Inhabitants about Chatham^ the Hundred 
of Iho^ and the Iflc oiGraine^ will with one Voice fay, th it they never tear 
é  their low Murjhes being overtlowcd by the Tid^ but when the V/ind is at
N . IV. or therealxjuts, upon the Spring-Tides. H ere at IVeymouth  ̂ tiiofc able 
-and antient Seamen 1 have talked with tell me, that a S S. E , W ind makes 
the grcateft Tides; and that according to the Degrees o f  the W ind, uterii 
•paribuŝ  the Tides rife more or lefs notably, but that they never obfcrve any a . 
traordinary fw dling Tides about Allhaliontide or Candlemas  ̂ unlefs the Wind 

Hi about S. S, £ .  And the Reafon they give for chat W ind’ s raifing the
T ides there is, in m y Opinion, very convincing, i f  wc confider the lying of the 

j| Haze» in the Map, A n d  for the iame Reafon* I fuppofe, the W ind from the
fame Point may make the higheft ^ides ac Southampton 5 a W eílerly Wind at 
Briftol and Severne \ an Kafterly W’ ind at H ull a North-F.aft W ind at //7/- 

 ̂ ^y^h and Lynn j a Southerly W ind upon the opiX)fite C o a lh  o f  Enghndy and
Ireland  ̂ £sfc. A n d  I am confident, i f  more particular Enquiry be made in Rm- 
Ttey-Marfh  ̂ it will be found, that is never in Danger of being
overflowed or broken by the Tides, buc upon very ftorm y and tcmpeftuous 

t» W eath er; efpecially when the W ind either blows right upon the Siiore, or
-s when it fits in that Point that raifeth the Tides higheft there. A n d  if  wc do

but confider that Allhalkntide and Catidlemas are no more famous for tlic 
longeft and ihorteft natural D ays, than they are generally infamous tor Úcrmj 

i  W eather; efpecially the former Seafon, [¡Vet and IVwdy Weather being
moft concomitant) we have good Ground to attribute High-Tides at thofe tunes 
o f  the Year to another Caufe than the A uthor fuppofeth, and make a more 

...than probable Conjeéture at the Occafion o f  the M iftake, It is true, 
is very often more ftorm y than February (tho* feldoni fo ftorm y as 
and November') which poflibly m ight occafion that Opinion winch fomc 
hold (o f which Number P//»y is one) that the higheft T ides are about the 
itiquinoxes^ A n d  it the T h in g  were found to hit pretty frequently in JWi/rA 
M en  m ight not be careful to obfetve the other /Equinox \ tho’ yet, it can- 
ROt be denied, that we have bluftering -Weather m any times before

in  Confirmation ©rail tliis iJiat 1 have íaid, conccrning the Infiuince^^

EO
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the Winds being confulcrablc on the Tides, I fliall add thcfe íbÜowing Col- 
jcilions of my own out o f  Hiftories, Chronicles,

12^0. Otlob. I. (Saith liolinjktad) Upon the Change o f  the M 0071 was a m cfl 
d r e a d V u l  Inundation o f  the Sc;i, that did exceeding much hurt t o b e 
yond Sea, Holland in Lincobifljire^ and the Marjh-Grmmd in I'louderSy and 
drowned IVinchelfia, But he tells us withal, that an unheard o f ' i ’einpeil o f
W ind accompanied it.

Stov)) W as a notable Inundation o f  the Tbai'fes 5 but 
he faith withal, that it was by occafion o f  a great W ind and Ram tiiat had 
fallen *, the Moon was in Perig^o.

March 10. I find this IVTanufcript N ote in Latin in an Epiicmcrides 
for that Year, over againrt the D ay ; Septentrionis inaxiina S.cvitia : Niv:J ficcci 
fíííignî  ingens frigus, Maxime tiimcfcebat x ílu s Maris ááe ü* nc5lê  nam ex
currebat in yfgros late,

1592. Sept. 6. Wcdnefdayy (faith Stffw) the W ind being W cfl and by South, 
as it hail been for 2 D ays before, very boillerous. the T̂hames was made fo 
void o f W ater, by forcing out the Freih, and keeping back the Salt, that 
Men in diverfe Places m:ght go  200 Paces over, and tlien fling a Stone to 
Land,

1600. Decemh. 8. I find this N ote written in another Epiiemeridcs for that 
Year, over againft the D ay *, by an unknown Perfon *, who, as it icems, was 
then at (where a South-Eaft W ind makes the higheil T ides;} Inunda
tio z'cntis 6. ped. temp. Sirocco,

1601. (Saith Grimfton in his Netherland Hiftory) T h e  Sea, being forced in by 
a ftrong N . I K  W in d, did fome M ifchief to Oftend.

1601. O^fob, 26. St. ?/. A  great Tem peft, faith the fame Author, and the 
Wind JV, N . IF, and the T id e  mucli higher than ufual at Ofiend.

1602. Febr. 24, St .n.  Blew a terrible N orth-W eft W ind, which made 
the Water rife higher than ufua! at Oftend. 1dm .

1604. March i .  n ,ft . T h e  W ind was very great at zná North-JVefty 
with a furious T em p ell, the T id e  at Ofiend rifing fo high, as it had not done 
in forty Years before, h h n .

The Perigteofis o f the M oon alfo feems to have, at lead, fome Influence on 
the TideSy and to m ake them fwell higher than elfe they would do. For 1 
have found by obferving the Tides, as often as I had leifure, feveral H igh- 
Tides and Inundations^ tho’ I muft not fay all, to happen upon the M oon’s 
being in or very near her Perigtcmn. For Example ;

That famous Inundation mentioned owt o í Hclinjkeady 1250. 05!, i .
was when the M oon was in Perigteo^ as appears by Calculation.

1630. Nov, 5. T h a t Inundation, on which was made the Diilich,

Anno ter deno poft fequemille  ̂ Novembris 
fia t falfis Zelandia tota fub Undis,

Was when the M oon was in Perigico.
Vol. II. O o  13 5 I
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155'i ' 7 *̂*' *5 ' T h e  fm h M iíchell \n his Chronicle, broke in at 
vfícby anci overflowed all the Marjhes ti;ereabout, and drowned much Cattle ■ 
the M oon in Perigxo. ’

1570. Nov. I .  Was a dreadful Flood at Antwerp^ and on all the Coafts of 
fíclíciid, that made infinite S p o il; the M oon in Ferigaso.

1600. Dec. 8. Such another as above mentioned j the M oon in Pcrig^o.
160^. Jan, 20. W as a great Inundation in Scverne  ̂ mentioned in 

Chronicle ; that did much H urt in Somerfetfiire and Gloucejierjkire^ ^ c . the 
M oon in Perigxo.

1643. Jan. faith a little Chronicle that I have, was
a terrible H igh-W ater Flood in Friejland^ ^ c . whereby much 1 lurt was done 
10 the Dykes j and .̂tGaeSy by llacrlingeny die dead Bodies itreamcd out o f the 
Earth \ the Moon in Perigieo.

1651. Feb, 23. ft . n. (faith the fame Chronicle) was St. Peter*s high Fiootl, 
whereby much H urt was done to the Dykes in Friefm:d^ Embderland  ̂ and 
elfewhere j not far from Dockum  ̂ by Oudt-vsoudumer Ziil\ is a Üreacii of 42 
Roods long, broken in the D yke ; tlic Moon in Pcrigieo.

1657. Aug, 2. ft , V. A z Fevcrftjanty where I then lived, was a very high 
Spring-Tide ; and yet the W ind was at South-Eaft, which deads the Tides 
there •, the Moon in Perigxo.

1658. Aug. 22. ft , V, A t Feverfiam was a very H igh T ide in the Afternoon, 
tho* the Wind was Southerly, and blew very llirf, which the Seamen there 
wondered a t ; the Moon in Perigao.

16 6 1. Upon Michaelmas D ay was a great Overflowing of the Scverne  ̂ that 
it drowned the lower Ground lying by it I lived then in Gloticefterflmey and 
immediately, as foon as I heard o f  it, I noted it down in n'.y Mmcrandum\ 
the Moon in Periga?o.

T h e Scheme ot tiie Weather printed in die Htftory o f the R . S. ttlls us, that 
May 166^. was a very great T id e at Lflwit?;/. But it tells us withal, that 
the fame Day the Moon was in Perigseo.

í 66q. Sept, 29. H ere a t 1 obfcrved m y fd f a very high Tide, and 
fo did ieveral Seamen in that Tow n, who wondered at it, the W eather being 
very calm, and that little W ind that was being at N orth-Eaft, which ufes to 
contribute nothing at all to the Tides, in that Haven ; the M oon in Perigito.

Farther, that, which inclines me to believe that the Perigxofis o f the Mcon 
is o f fome Concernment in this Matter, is, becaufe it is a Maxim  amongft our 
Kentifti Seameny that they never have two running Spring-Tides (as they call 
them) tooth er, but that the next Spring-Tide, after a high running Spring, 
is proportionably weak and flack ; which, if  true, is very correfpondent to 
m y Opinion ; becauíé if the Moon be in Perigao at this Spring-Tide^ flie fliall 
be in Apogao at the next. Accordingly I have received this Account at Wey~ 
mouthy that this prefent i 6 f j ,  the Spring-Tides ran very high after the 
Changey though the Weather was pretty calm , and that W in d that was not 
very favourable to the Tides, and the Spring-Tides after the Full weri 
very low and weak, which is exadly according to m y Conjecture. ^

But
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But I conceive that the Touch Slone to prove the Soundnefs of my O pi
nion (which I conieis I never had the Opportunity to do yet) is to have it 
obferved, whether thofc N eap-Tides be not apparently higher, confideratis 
confidñ'andí.u that happen at tiie M oon’s being in Periĝ eOy either at the firil 
or lad Qnarcer; becaufe it is a received and dcmonftrabie IVuth in /Iftronmy  ̂
that the Moon being in Perig.to at either Quarter comes then nearer the Earth, 
than when it is in Pertgao at the Change or Full.

(*5.) That the Winds have a great Influence on the Tides o f  particular Coafts 
and Havens, I do not at all queftion ; and the like I fay o f Land-lVaters^ which lbld.p.io6S. 
arc, as to Inland Rivers, very confiderable, efpecially as to Inundations upon 
riling ot the W afer; for that the T id e  and Land Flood fhould jointly make 
a greater Inundation than cither Hngly would have done, is not to be doubted.
But in my Efiay 1 take no notice o f  rhefe ; bccaufe, m y Bufmefs was to give 
a itatical Account ol rtated Periods, Diurnal^ Menftriial^ Annual^ arifing 
from regular Motions, not o f  accidental Extravagancies, fuch as thefe are.

The Moon's Perigaofts alfo is far from being contrary to my Hypotbejts:
But lor as much as it doth not ftill fail out at the fame T im e o f the Day^
Month, or Tt'ar, I could not m ake it component o f  any o f thofe noted Periods,
Diurna/, Menjlrunl^ or Annual; and o f  more Perio:*s than thefe I did not 
know that there hath been any general Notice taken, c f  which I might think 
myfdf obliged to give an A cco u n t: But it may very well influence any or 
all thofe, according as it falls out advantageous or difadvantageous for them.

And as I do fo readily concur with him in all the Particulars by him fug-
gcfted ; fo I think he will not be difficult in aflenting to all the Materials o f
my Hypothejis. 'D ie Account which I give o f the Diurnal and M enjintal Pe
riods, from the common Center o f  the G ravity o f  the E anh and M oon, he 
doth allow as very rational; and confequently, which is the Foundation o f it, 
that any Acceleration or Retardation o f the compound Motion of die particu
lar Parts in the Earth’s Surface, is to give fucii an Accumulation o f  Waters as 
caufcth a T id e ; and the Complication o f  fuch AccekraiionSy and RetardationSy 
concurring or interfering one with another, doth occafion the perplex Varities 
in them.

U therefore there be no other Periods o f Tides but thefe, or no other re
markable, my W o rk  is done, and I need not be farther folicitous: For then 
there will leem to be either no other Inequality o f  Motions  ̂ or none confider- 
able. But, if  there be alfo obfervable an Ajmual Period (as perhaps there 
may be) then are we to feek for the Caufe thereof in fomewhat ot Inequality,
(for the Period annually recurs i or for any other Period) which doth
rcciir in fuch a time as that other Period doth require.

Tis true, 1 have not infifted on the Moon's Apogaeum and Perigajum, with 
the Inequality ot Motion depending on i t ; or the Obliquity o f its Orb  ̂ which 
caufeth another Inequality both in the Motion o f  the Longitude and right Ajeen-

; bccaufe I did not know  any periodical ViciiTitude o f  Tides confonant 
t creunto. W iicn any fuch lhail be* difcovered, we have here a Founda- 
•*on ready for the falving it. A n d  I the rather think they may be con^

Ü  0 2 fiderable.
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fiderable, becaufe the Earth  and Moon's jlppropinquation and Ehngat'm 
doth really alter the Diftance o f  t lx  common Center o f  Gravity o f the 
Earth  and M om  from the Earth, rendering the Karth's Epicycle ellip
tical *, and much favours what M r. Cbiidrcy obforves o f the Moon in 

' Pcrigito. But, as to any annual VicilTitudc, it is not ot LTc, becaufe it doth
hoc annually rccur.

But if the annual High-TiJes be at the ^quincxes^ not at the times I have 
aíTigned, then fo much o f  the llypothefis as concerns the Excentricity may be 
fpared, (or allowed to be fo little as not to be remarkable) and that of the 
Obliquity alone will give a fufficient Account o f it. O r if  (to which he fcems 
rather to incline^ there be no fuch annual ViciiTitudes at all ; then may that 
o f  the Obliquity be fpared alfo, and yet the Hypothefis be perfect without i:. 
A n d , ’ till fome fuch be obferved and acknowledged, it will be fufficient to 
fay, That tho’ both the Excentricity and Obliquity do caufo Ionic Inequality in 
the Motion, yet fo little, as that in the Tides it is not remarkable; they fallino- 
ju ft as if the three Motions (Annual, M cnftrual, Diurnal) were ail exac'tiy 
circula:, and on parallel Axes.

But, as to Matter o f  Fa<5t in Romney-Marjb^ I fay, that according to the beft 
Account I can there get, and the un:mimous Confent as well of Fiiliermen, 
and other W atermen, as o f other Inhabitants, it is conllant  ̂ hardly milling 
(or very feldom) any one Y ear, be the W eather fair or fo u l: A nd as well 
‘3hout Candlemasj 2s ú}>Q\xt Allhallontidey every Y ear, tho’ not then fo high: 
O t which, tho* they do not pretend to give any Reafon o f it, I think a 
Caufo may be very rationally aiHgned. For, i f  you confult the Tables of the 
Inequality o f natural Days  ̂ which i^arallel I make ufe o f  for tlie Explication ot* 
this, you will find, that about one o f  the Extremes, in Jan, the Increafe and 
Decreafe o f  the natural D ays fluctuates very much, fometimes increafmg, 
fometimes decreafing, according as this or that o f  the two Caufes, thwarting 
one another, doth prevail ; But about the other Extrem e, in Otfober  ̂ it is 

' much otherwife ; the Increafings and Decreafings going on in a continual
j| Courfe for a long time together. A n d  the fame Cauies, applied to the Bufi-

nefs o f  Tides  ̂ may very rationally be fuppofed to produce as unequal Ef- 
^ feits. A n d  tho’ the Seamen at Weymouth have not obferved any fuch fignal
I  Effects about Allhallontide and Candlemas  ̂ yet thole about Chepjl&iv obferve

the like to happen about the Beginning o f  Marchy and E nd o f Sept, the one as 
much before the V'ernal, as the other is after the Autumnal Jiiquinox, (like 
as in our Cafe it happens^ which they call by the N am e o f  iSt. DavHs- 
Stream  ̂ and Mkhaelmas-Siream; as we do thofe in Kent  ̂ Candlemas-Streamy and 
Allhailon-Stream. O f  thefe different Seafons at Cbepftcw-Bridge^ from thofe of 
Romney-Marjh^ I have already given m y Remarks. But fince it is not yet (it 
feems^ agreed, whether fuch -dn A n n u ú  Ph^enmenon happen; o r i f f o ,  not at 
that time j fo that, for ought yet appears, Jt m ay be at the Seafons 1 defign, 
that is, between the IVinter Solftice  ̂ and the two jEquinoxes on either- Side 
ot ir, though on feveral Coafis feverally remote ; J think ic beíl: to let
this Fart of the Hypothefis íland as it is un itvoked, as that which when it fli *̂

be
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be difcovcrcd, and agreed on» ftands ready enough to give a rational Account 
of it aod, in the mean time, does no hurt. And» in fuch a Complication o f  

fo abftruic, fcarce any thing but Obfervation will determine, which o f 
[he Caufcs, and in whac Degree, is to be adjudged predominate.

VI. The foie Principie, upon which M r. Ntwton proceeds to explain n\oft 
of tiie great furpriílng Appearances o f  Nature, is no other than that o f  Gra- t S  
viry. whereby in the Earth ail Bodies have a Tcnciency towards irs C enter; 
a n V t h e r e  is the like Gravitation towards the Center o f  the Sun, M oon, and 
ail the Planets.

this Force o f  a Defcent decreafes, as the Square o f  the Diitance o f 
the heavy Body from the Center increalcs.

There is alib Room  to fufpecb, that the Force o f  Gravity is, in the c¿ekjlial 
GlobeSy proportional to the Qviancity o f  Matter in cach o f  them.

From thefe Principles it is evident, that if  the Earih  were alone, that is p-44S- 
to lay, not affected by the A(ft'ons o f  the Sun and M oon, the Ocean, being 
equally prefied by the Force o f  Gravtiy^ towards the Center, would continue 
in a pcriect Siagnaiio?i, always at the fame H eight, without cither ebbing or 
fim ngi but the Sun and M oon having a like Principle o f  Gravitation towards 
their Centers, and the Earth  being within the A£iivity of their Attractions^ it 
will plainly follow, that the Equality o f  the PreíTure o f Gravity towards the 
Center will thereby be diilurbed ; and though the Smallnefs o f  thefe Forccs, 
in Refped of the Gravitation towards the Earth*s Center, renders them alto
gether imperceptible by any Experiments we can devife ; yet the Ocean being 
riuid, and yielding to the leall Force, by its rifing Ihews where it is lefs 
preiTcd, and where it is moft prefied by its Jinking.

Now if we fuppofe the Force o f  the Moon's AttraBion to decreafe, as the 
Square of the 'Difiance from its Center increafes (as in the Earth and other 
ictkjiial Bodies) we ihall find, that where the M oon is perpendicular either 
above or below the Horizon^ either in Zenith or Nadtr^ there the Force o f  
Qraroity is nioft o f  all diminiflied •, and confequently that there the Ocean 
muft neceflarily fwel! by the com ing in o f  the W ater from thofe Parts where 
the PreíTure is greateft, v iz , in thofe Places where the Moon is near the 
Hmzon, T hus let M  be the M oon, E  the Earth, C  its Center, and Z  the 
Placc where the M oon is in the Zenith^ iV  where in the Nadir, Then by the 
Hypotbefis it is evident, that the W ater in Z ,  being nearer, is more drawn 
by the Moon than the Center o f  Earth C, and that again more than 

Water in iV ; wherefore the W ater in 2  has a Tendency towards the 
Moon, contrary to that o f  Gravity, being equal to the Excels o f  the Gravi- 
{ation 'mZ,  above that in C ;  A n d , in the other Cafe, the W ater in tend
ing lefs towards the M oon than the Center C, will be lefs preiTed, by-as 
JJJuch as is the Difference o f  the Gravitations towards the M oon in C and N ,  ̂

hus rightly underilood, it follows plainly, that the Sea, which otherwife 
'vould be fpherical^ upon the Prefilire o f  the M oon, m ull form itfelf into 
 ̂ Jpberoidal or oval whofe longeft Diameter is where the Moon is

Hiorteft where íhe is in the Hórizvn^; and that, the Moon 
^ her Pofition as ihe turns round the Earth once a D ay, this Oval o f

W a t e r
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W ater íhífts with her, occafioning thereby the tw o Floods and Ebbs ob. 
fervable in each 25 Hours^

A n d  this may fuffice, as to the genera! Caufe o f the Tides ; it remains now 
to ihew how naturally this M otion accounts for all the Particulars that has 
been obferved about them ; fo that there can be no Room  left to doubt, but 
that this is the true Caufe thereof.

T h e  Spring-Ttdes upon the N ew  and Full-M oons, and Neap-Tides on the 
Quarters, are occafioned by the attraflive Force o f the Sun in the New and the 
Full confpiring with the Attra*5lion o f  the M oon, and producing a Tide by 
their united F o rces: Whereas in the Quarters the Sun railes the Water 
where the Moon depreíTes it, and the contrary*, fo as the Tides are made on
ly  by the Diífcrence o f  their Attradions. I'hat the Force o f  the Sun is no 
greater in this Cafe, proceeds from the very fmall Proportion the Semi- 
Diameter o f the Earth bears to the vaft Diílancc o f the Sun.

i Jt is alfo obierved, that, cateris paribus  ̂ the jE^uincfJialSpring-Tides in Match 
and Sept. or near them, are tlie highcíl, and the Neap-Tides the loweft ; which 
proceeds from the greater Agitation o f the W aters, when the fluid Spheroid

 ̂ revolves about a great Circle o\' ú\t Earthy than when it turns about in a
I ■ IcflTcr Circle *, it being plain, that if  the M oon were conftituted in the Pole,
 ̂ and there ftood, that the Spheroid would have a iixed Pojition, and that i:

would be always H igh-W ater under the PoUsy and L ow -W ater every 
where under the jEqiiim tUid: A nd therefore the nearer the M oon approaches 
the Poles  ̂ the lefs is the Agitation o f  the Ocean, which is o f  all thegreateft, 

^ when the M oon is in the JEquinotíial^ or larchcil diilant from the Polti.
W hence rhe Sun and M oon, being either conjoined or oppofite in the 

 ̂ uoSiai^ produce the greateft Spring-Tidcs ; and tlie fubfcquent Neap-Tideŝ
being produced by the 'I'ropical Moon in the Quarters, are always the leaft
Tides ; whereas in June and Vecan. the Spring-'l ides are made by the Tropi
cal Sun and M oon, and therefore lefs vigorous, and the Neap-Tides by the 
JEquinoRial M oon, which therefore are the ftronger. l  ienee it happens, that 

 ̂ the Difference between the Spring and Neap-Tides in thefc M onths is much lefs
confiderable, than in March ani.1 September. A n d  tiie Reafon why the very 
higheil Spring‘ Tides are found to be rather before the Vernal, and after the 
Autumncd JEqtiinoXy v iz. in Feb. and Oíf?. than prccifely upon them, is, be- 
caufe the Sim is nearer the Earth  in the W inter M onths, and fo comes to 
have a greater E ffe¿l in producing the Tides.

Hitherto we Jiave conñdcred iuch Afícélions o f  the Tides as are univerfai, 
without Relation to particular C a fes; what follows from the difíéring Lati
tudes o f Places will be eafily underítood by the follow ing Figure.

57. L e t J p  E  P  he ú\t Earthy covered over with very deep W aters; C its
Center \ P p  its Poles \ A E  the JEquinotliai \ F f  ú\q Parallel oí Latitu^oi 
a Place ; D  d  another Parallel at equal Diilance on the other Side o f tl*e jEqui- 
Ho£fial\ U h  the two Points where the M oon \% vertical \ a n d  l e t  X ¿ be the 
great Circle wherein the Moon appears H orizm aL  It is evident, that a 
Sph^croid defcribed upon H b  and K k  ihall nearly reprcfent the Figure ot the 
Sea, aiici C / ,  C D ,  C  F j C d, ihall be the Heights o f  the Sea in the Places, /,

A
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J) f ,  d, in all which it is H ig h -W a ter: And feeing that in 12 Hours time 
by the diurnal Rotation o f  the Earth, -the Point F  *s transferred to / , and d 
J  2), the Height o f  the Sea C F  will be that o f  the H igh-W ater when 
the Moon is prefent; and C F  that o f  the other H igh W ater, when the 
M oon is under the Earth V which in the Cafe o f  this Figure is lefs than the 
former CF.

And in the oppofitc Parallel D d ,  the contrary happens. T h e  riflng of 
the Water being always alternately greater and lefs in each Place, when it 
is produced by the Moon declining fenfibly from ú\(t y€quino¿Jial that being 
thegreateft of the two H igh-W aters in each diurnal Revolution o f  the Moon, 
wherein ihc approaches ncarcil cither to the Zenith or Nadir o f  the P lace: 
Whence it is, that the M oon in the Northern Signs, in this Parc o f the W orld, 
nukes the greateil Tides when above the Earth, and in the Southern Signs’ 
when under the Earth ; the EfFeáfe being always the greateil where the Moon 
is farthefi: from the Horizon^ either alx)ve or below it. And this alternate 
Increafe and Decreafe o f  the j ’ides has been obferved to hold true on the Coaft 
tíiBigland, at Briftolhy  Capt. Sttmny  ̂ and at Plymouth by M r. Coleprefs.

But the Motions hitherto mentioned are fomewhat altered by the Libra
ción of the Water, whereby, though the A flion  o f the Lumtnaries Hiould ceafe, 
the Flux and Reflux o f the Sea would for fotne time continue. This Conferva- 
tion of the imprdfed M otion diminiíhes the Differences that otherwife would 
be between the two confequent Tides, and is the Reafon why the higheft 
Spring-fides are not prccifely on the X ew  and Full M oons, nor the Neaps on
the Quarters *, but generally they arc the third Tides after them, and fome- 
times later.

All thefe things would regularly come to pafs, if the whole Earth were
reafon o f the Shoalnefs o f fome Places, 

and the Narrownefs of the Streights, by which the Tides are in many Cafes 
propagated, there arifcs a great Diverfity in the Effect, and not to be ac
counted for, without an exaél Knowledge o f  all the Circumllances o f  the

^  o f  the Land, and the Breadth and Depth o f the
annels by which the Ttde fiows ; for a very (low and imperceptible M o- 

lon 0 the whole Body o f  the W ater, where it is, for Example, 2 Miles 
^«p. Will lufHce to raiie its Surface 10 or 12 Feet in a Tide*s Tim e ; where
of * P u Quantity of W ater were to be conveyed upon a Channel 
larp  ̂T 1 it would require a very great Stream to effe<5t  it in fo

C6í7;;;/í/j o f  England and German Ocean \ whence 
rowcll 1  f  ftrongeft in thole Places where the Sea grows nar-
f¿ee • of W ater being to pafs through a I'maller Paf-

evident in the Streights between Portland and Cape de

between" n   ̂ ^
North (̂ alaiŝ  if  the Tide coming about the Illand irom the
"Water r it. A n d  this Force, b«ing once impreiled upon the

Ocea> carry it above the Level o f  the ordinary Height in
^ particu larly  w h e re  tlie  W a t e r  m eets  a  d ir c f t  O b fta c ie , as it d o es at

• St. M ah*Si
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St. Malays \ and where it enters into a long Channel, which nmnmg Far into 
the Land grows very ftrait at its Extrem ity, as it is in the Severn Sea ac 
Cbepftow and BrifloL

'I'his Shoalnefs o f  the Sea and the intercurrent Continents are the Rea, 
fons, that in the open Ocean the time o f  H igh-W ater is not at the M oon’s Ap- 
puhe to the Meridian, but always fomc H ours after i t ; as it is obfcrvcd upon 
all the fFefl Coaft o f Europe and Africuy from Ireland to the Cape of Good Hcpê  
In all which a S . I V .  M oon makes H igh -W ater, and the fan*'e is reported 
to be on the JVeft-Side o f America. But it would be endlefs to account all the 
particular Solutions, which are eafy Corollaries o f  this Ilypotbcfts \ as why the 
Lakesy fuch as the Cafpian Seâ  and Mediterranean Seaŝ  fuch as the Black Seâ  
t\\Q Straits^ T̂\á Balticky have no fenfible : i 'o r  Lakes  ̂ having no Com- 
munication with the Ocean  ̂ can neither increafe or diminiih their IVater̂  
whereby to rife and fall *, and Seaŝ  that communicate by fuph narrow Inlets, 
and are o f fo immcnfc an E xtent, cannot in a feŵ  H ours T im e receive or 
empty IVater enough to raife or fink their Surface any thing fenfibly. 

f  Vid. infra. L aftly , T iie  Caufe o f  thefe extraordinary Tides in the Port o f  Tonqueen in
China is propofed by M r. Newtoii to be from the Concurrence o f  two Tides \ 

j the one propagated in fix H ours, out o f  the great Soutb^Sea  ̂ along the Coaft
o f  China ; the other out o f  the Indian-Seay from between the Iflands, in twelve 
H ours, along the Coaft o f Malacca and Cambodia. T h e  one o f  thefe Tides \ be
ing produced in 'North Latitude, is, as has been faid, greater, when the 

H) JMoon being to the North o f the Equator is above the Earth *, and lefs, when
ilie is under the E a rth : T h e  other o f  them, which is propagated from the

4 IndiaihSeay being raifed in South Latitude, is greater, when the Moon íl^
dining to the South is above the Earth ; and lefs, when (he is under the Earth. 
So that of thefe TideSy alternately greater and leíTer, there comes always fuc- 
ceiTively two o f  the greater, and two of the lefier together every D a y ; and 
the H igh-W ater falls always between the Tim es ot the Arrival o f  the tv-o 
greater Floods, and the L ow A V ater between the Arrival o f the two leiTcr 
Floods. A nd the M oon coming to the Mouinoñial^ and the alternate Floods 

 ̂ becoming equal, the ceafes, and the W ater ftagnatcs: Bur, when fliehas
pafied to the other Side o f  the JEqualor^ thofe Floods, which in the former 

^ Order were the leaft, now becoming the greateft, that that before was ih?
T im e o f  H igh-W ater now becomes the L ow -W ater, and the Converfe. So 

 ̂ that the whole Appearance o f thefe ftrange Tides is, without any Forcing,
naturally deduced from tliefe Principles

V II. ( i . )  In the Offing between the North-Fcreland and Smilh’ Vonlafi 
Downi, at jf runs Tide and half-Tide; that is, it is either ebbing W ater or Flood upon the 
Mo u t h , S h o r e ,  in that Part o f  the Downs^ three H ours, (which is, grofsly fpeaking»

 ̂ Tide) before it is fo o ff at Sea. A nd it is a moft certain 
Tho!smiihi Obfervation, that, where it fiow*s Tide and balf-Tide^ tho’ the Tide of 
n.j58.p.56if j-Qns aloft, yet the Tide o f E bb runs under Foot, that is, clofe by the Ground; 

and fo at the Tide o f  Ebb it will flow under Foot. ..
There is a vaft Draught o f  W ater poured continually out o f  tlie

into the Mediterranean, tlie M outh or Entrance o f  which between Cape
* or
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or í'S Seamen call it, and Q ife Trafalgar may be near y Leagues 
widi*, the Current fetting ftrong into ic, and not lofing its Force ’ tiU it runs 
as far as Malaga, wiiicli is about 20 I ,cagues within the Sireights. By the 
Benefit of this Current, tho’ the W ind be contrary, if it docs not overflow.
Ships eafiiy turn into the Gut,  as they term the narrow PafTage, wliich is 
about 20 Miles in lengdi. A c the entl o f  which are two T ow n s, Gibraltar 
on the Coaft of Spahr  ̂ wliich gives Denomination to the Sireighis, and Ceuia 
on t!ic Barbary Coaft : A t  which FUccs Hercules is fuppofc-J to have fct up 
his rülars. W hat b 'com es o f  this great Quantity o f  W ater poured in this 
way, and of that wliich runs from the Euxine into the Bofpborus and Pro- 

.^-foniis, and is carried at lafl: thro' the Ilelkfpont into tlie yEgean or Archipelago, 
is a curious Speculation, and has exercifed the Wic and Underftanding of 
Philofophers and Navigators. F or there is no fcnfible riGng o f  the W ater 
all along Rarhary Coaft even down to Alexandria, the Land beyond 7>/- 
foli and tiui  of Egypt lying very low, and eaílly overflowable. T h ey  ob- 
I'erve indeed, that the fVater rifes 3 Feet, or 3 Feet and half, in the G ulf o f 
ym e, and as much or very near as much all along the Riviera o f Genoa  ̂
as far as the River Arno: Hut this rather adds to the W on ler.

My Conjecture is, that there is an Under-Current, whereby as great a quan
tity of Water is tarried out, as comes flowing in. T o  confirm which, befides 
\vhat I have laid above about the DitFerenre o f Tides in the Offing, and at the 
Siiortr in the Bawns, wliich nccefTarily iup[)ofes an Under-Cinrenr, I fliall pre- 
lint you with an Iiiilance o f t!ie like Nature in the RaUick Sound, as I re
ceived it from an able Seaman, who was at the making o f the Trial.

(3.J 1 le told me, chat being there in one o f the K in g ’s Fngates, they went 
with their Pinnace into the middle Scream, and were carried violently by the 
Current: 'I’hat foon after they funk a Buckcr with a large Cannon Bullet to 
a artain Depth o f W ater, wliich gave Check to the Boat’ s M otion ; and 
linking it ílill lower and lower, the Boat was driven a-hcad to the W ind
ward againil the upper C u rren t; the Current aloft, as he added, not being 
above 4 or 5 Fathom deep ; and that the lower the Bucket was let fall, they 
found the under Current the ftronger.

VIII. T he Euripus is a Streight o f  t!ie Mgean Sea, fo narrow, that a Galley TtcirreguSar 
can fcarce pafs thro’ ic under a Bridge, built between the Citadel and the Do7i~ 
jon QÍ hlegropont. But not only this Place, where the Bridge is, is called the Eunpus, ty 
Euripus, but alfo 10 or 12 Leagues on each Side o f  it, where, the 
being more large, the inconftant Courle is not fo fenfible as at the Foot o f  p. 1153* 
the Caftte. For 3 or 4 Leagues on each fide there are found 6 or 7 Gulphs, 
wherein this Water ihuts itfelf up, to ilTue from thence as often as ic enters 
there; and the Situation o f thcle Gulphs contributes to the oddnefs o f  this 
rlux and Reftux, o f which the M oon feems to be the principal Caufe.

Ihere arc 20 Days o f each M oon in which the Courfe o f  t\̂ z Eurifus i? 
regular, and 10 in which it is irregular i that is to fay, 5 Days before, and
5 after the N rjj and Full Moon, the Courle o f  it is irregular and ftrong,
And then you fee there the like Phsnomtr.a with thofe o f  the Ocean at Bour^

'0I. II. P p  dtaux.
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Jeaux, T h e  Sea hath 2 Fluxes and Refluxes in 24 H ours, and every Day 
retardeth almoft an H o u r : But there arc 9 or 10 Changes o f the Qour[e oftíi^ 
W ater during the remaining 10 Days o f Inequality  ̂ unlefs it blow hard, and 
then the Courfe changeth not above 6 or 7 times. I once ftaid on the 
•which is under the Bridge, 1 ¿ H ou r, and I faw* the Couric o f  the Water 
change thrice, though the W ind was pretty high, and tlie Wheels of the 
M ill turned as often diverfe ways. M  de la lloguey a Partftan Gentleman 
being curious, (laid there alm oil a whole D ay, with a Jajiizdry ; and, the 
Moon being near the Full^ he obferved the lame thing that happens in the 
Ocean. But tlio’ he defigned to flay there full 24 H ours, during tiic irrcgu, 
lar D ays, he was difiuaded from it, for fear o í the Turks that might take 
him for a Spy, and do him fome Mifchief.

T he W ater rifeth not much above a F o o t; and when it rifeth it rims 
into the Sea, and when it finks it flows into the Channel  ̂ going towards 
C0tftantinopk.

I 'h e  fmall Gulphs, that are on the left fide o f  the Port o f  Negropont  ̂ are 
filled when the W ater rifeth and emptied, running towards Tkjalonica or 
Conftantinopky when it defcend. F . Vauhois took iiotice o f  the i'ame at Ccn̂  
ftantinopky z'iz. T h a t the W aters o f  the Black Sea, that come from Conftan- 
finople  ̂ drive the Euripus in its rifing towards the main Sea, and that there
after the W aters retire themfelves towards the fame place again from wlience 
they came. T h e  fame Perfon alfo obferved, that the fwelling o f  the £«- 
ripus, which is irregular, lafted not ahove a good Qiiarter o f  an Hour, and 
the finking thereof three good Quar.ers, though then the W ater ran with 
more Rapidity, and fcemed to him to come away in tlirice as great Plenty 
as when he faw it rife. I know iiot whether this proceeded from the Wind, 
not being able to aflfure you tliat this Effedt is ordinary.

Between the Afcent and Defcent there is a little Interval, wherein the 
W ater feems to be at reft, and ilagnating ; fo that, if* there be no Wind ftir- 
ring it, bits o f  W ood  and Straw lie ftill upon the W ater without Motion.

From  what I have faid ’ tis not difBcult to reconcile the Authors that have 
written fo differently o f  the Euripus, For thofe that have faid, that there 
is nothing in it but what is feen in the Ocean, that is, tw o Fluxes and Re
fluxes in 24 H ours, have only obferved it in thofe 20 D ays o f  its Regularity. 
A nd the Ancients have not delivered a Falfliood, wlien they fay, that there 
are 7 Reciprocaticns in one D ay, becaufe that happens when the W inds trou
ble and ratard the Couife oí the W ater : A n d  I do affurc, by often reite
rated Obfervations, tiiat when *tis ftill Weather^ tiie F lu x aiid Reflux is 
made even to 9 or 10 times in a natural D ay.

I X . In Fairay-Soundt betwixt the Ifles o f  Fairay and jE tha  in. Orkney  ̂ the 
Sea runneth N o a h -E a ft, for the Space only o f  3 Flours in flowing, and 9 
H ours South-W eft in fbbing. T liis  is the Courfe o f  the l*ide only in 
middle o f  the Sound, which is but one M ile broad,

W hilft the Sea runneth from W e il to E aft in flowing thro* Wefira Firth,
which is 8 M iles in Breadth, there are no greater Surges than in any other

Place
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placc of tlie Sea ; and In i  calm D ay  it is as fmooth as any Lake, though 
tlit’re is conftantly a great Current in tlic Flux  and Reflux o f the Sea. Y e t  
at the Sonth-F.all: End o f a little Ifland on the S. E . Side o f  Wejira^ and 
about a Mile from it, the Sea no fooncr begins to run W eítward in Ebbing,
(xit there beginneth a Surge to appear, which continually encreafeth until 
tlic Ebb be half fpent, and afterwards it deaeaferh until ic be iow W a ter; 
at which time there appearetli no fuch thing. E ail and W eft from this great 
Surge fiiere are fome few IcíTer Purges feen, which are gradually Icfs toward 
the Kaft and W eit. I having occafion to pafs that way in a litde Boat, when 
wc had pail over t’ lC Eaftmofl: Surges  ̂ and were beginning to afcend the 
liiggcil, uj on the ic th  o f  Aprils at one o f  the C lock m the Afternoon, the 

ûYge before rs was fo high, that it intercepted the Sight o f  the Sun, and 
fomc Degrees o f the Firmainent above it. T h e  Surge is about a quarter o f 
a Miie in I/'ngth. W hen there is any W ind, which occafioneth the break
ing of the T oj's o f  the Surges  ̂ there is no palling that way. T h e Current o f 
the Title is fo ftrong there, that there is no need o f  Sails or Oars, fave only 
to tliretH: the Boat as the H elm  doth.

X. In that 'I'rafb o f  Ifles on the W eít of Scotland  ̂ call’ d by the Inhabi- 
tbs long Iflandy as being about l oo Miles long fro:n North to South, 

there is a Multitude of fmal! Iflanus, fituarcd in a Frctum or Firth  that ^ 
jialfcs between t!ic IHand o f  Enft: and Herris ; am'ongíl which there is one Mony. ’ 
called fome three M iles long, and more than a M ile broad, the
Lcngrh running troin E alt to W cjt, as xht'Firth  lies. A t  the Eaft F jid  o f 
thisIfl.inJ, where I ib id  fome t6  or 17 D:iys, I obferved a very ftrange 
Reciprocation of the Fiux and Rrfiux o f die Sea, and heard ot another no 
Icfs remarkable.

Upon the WcíV-fide o f the long the Tides which came from the S, W . 
run along the C'oail Nordiward *, fo rhar, during the ordinary Courfe o f the 

îdcSy the Fkod runs E nil in the F¡rth  wliere Berncray lies, and the Ebb 
Weft. And thus tlie Sea ebbs and flows orderly fome 4 Days before the 
VuU Mcon and Chauge  ̂ and as long after tlie ordinary Spring-l'ides^ rifing 
I'omei^or 15 Foot upright, and all the reft proportionably, as in other 
Places. But afterwards, fome 4  Days before the Quarter-Moons^ and as 
long after, there is conftanrly a great and Variation: For then (a
Southerly Mcon m aking there the full Sea) the Courfe of the Tide being Eaft- 
ward when it begins t o w h i c h  is about 95 o f  the C lock, not only con
tinues fo ’ till about 9 3 i  in the Afternoon that it be High-W^ter, but after it 
tegins to ebb the Current runs on ftill EaJl'Ui'ardy during the whole Ebb, fo 
that it runs Eaftward 1 2 H ours together ; that is, all D ay  long, from about 
S'i in the M orning ’ till about 9 i  at N ight. But then, when the N ight Tid¿ 
begins to flow, the Current turns and runs W eftward all N igh t, during 
both tlood  and Ebb, for fome 12 H ours more, as it did Eaftward the D ay 
before. And thus the Reciprccations continue, one Flood and Ebb running 

Hours Eaftward, and the other 12 H ours W cftw ard, ’ till four Days 
before the N e^  and Full Moon ; and then they refume their ordinary regular 
Courfe as before, running E aft during the 6 H ours o f  Flood» and W eft

I> p ¿ during

{ 2 9 1  )

mn



( 2 9 2  )

during the 6 o f Ebb. A n d  this I obfcrved curioiifly, during my 
upon the Place, which was in the Month o f Auguft̂  as I remember.  ̂

But the Gentleman, to whom the Ifiand belongs at prefent, and diverfc 
o f  his Brothers and Friends, knowing and difcrcet Pcrfons, and expert in 
all fuch parts o f  Sea matters, did aifurc me, that whereas between the Vtrtiül 
and Autumnal -̂Equincxes  ̂ that is, for fix Months together, the Courfe of 
irregular Tides alx)ut the Quarter-M oons is to run all D ay, that is 12 Hours 
as from about 9 Í to 9 1 , l o j  to i c j ,  í¿c, F.aftward ; and all N ight, that is
12 H ours more, W eltw ard, during the other fix M onths, from the Au
tumnal to the Vernal E q u in o x  *, the Ctirrent here runs all D ay Weftward 
and all N ight Eailward. *

During m y Stay at Batjhay having (without Intermifllon; ob- 
"Í  Fr.ua-ferved the daily Courfe o f  the Tides, m y Advice is, that upon the fcverai

Moon*s A g e , in every particular M onth o f  the Year 
no Englijh Commander iliould, upon any Occañon whatfoever, adventure 
over this Bar  ̂ unlefs he have a Pilot from the Shore, who undertakes to 
bring him in j or that iie hath only Charge o f  fome fmall Bark or Junk 
that draws no more than S or 9 Foot W ater. *

In the^ ^ M oons, from the^^^ to the ^ '̂̂ %o^úitMoon^s/¡geexclufi[:tl^, 

t h e M o o n s ,  from the to the ^z'^%Kiíú\tMootCsAgeexclt^ralj,

and from the 27 to the Firft o f  the  ̂ M o on ’s c^lufmh.

n

j,
I n E D

In th e S^M oonSj from  the J ”  to the }  days o f theM?¿?»’ j y ^ í

5 M oons, from the { to the }daysofthc  M oca's Age exclujtvefy,
 ̂ /

■ Jn the^5 ^M oons, from th e{ ^7 } ó z y so ítheM&cn'sAgeexclu/tve^',

J M oons, f r o m t h e ^ ^ ^ t o  the ^  ^days o f  theM ?e»’jy^c*¿’̂ ’f/^ í^ .
^ 3

Anti, excepting on thefe fix D ays above-mentioned, in every refpeilivc 
I ' M oon, he may fafely adventure over the Bar any D ay, provided always
 ̂ that he miftake not the T im e o f  the T id e, but come over at half Flood or

i  , better, tho’ he may take notice that the beft Tides will be about fix or fcven
D ays after the W ater’s firft beginning to increafe j and the firft Days of the 

I ;! W a ter’s Incseafe arc,

In
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, o f  the M oon’ s A g e .

The Bar itfclf being about a M ile and half in Length, and now here, 
cxccpt in its firft Entrance, exceeding half a M ile in Breadth, is very even, 
but yet affords confiderably diftering Soundings in the fame A g e  and T im e 
of the Tides, according to the Seafon of the Y ear (and, which feems to be 
Ibmcwhat ftrange, hath the higheft T ides in the Northerly Monfoon  ̂ as I 
have been informed by thofe who are feemingly beft able to give an accounc 
thereof) and I muft needs fay, that the Trial 1 made on the Bar in Juty  ̂
1678, did accord with what 1 underftood from fevcral of the Fiíhermcn, 
and others, as to that M onth, which induced me to enter this Information ; 
and coming over at half Flood, except on the D ays afore-mentioned as 
dangerous to come over in, there will be found according to the A g e  o f
the iideSy

3>
In the 4 > M o o n s, from 16 to 21 Feet W ater,

5 )
6 )

Indie 7> M o o n s, from 19 to 24 Feet.

8 )
9 }

In the io > M o o n s, from 22 to 27 Feet,
)

12 ̂
In the 1 >M oons, from 17 to 22 Feet.

2 )

Always the higher the F lood, the lower the E b b ; fo that, according to the 
Strength of the Tides at Low-water^ the Soundings are from 6 to 13 Feet.

On the firft and fecond D ays at the W ater's Jncreafe the Influxes are very 
fmall and uncertain, but afterwards the ^ides for 13 I ¿ y s  arc conftant in t eir 
Omrfê  one Flood and one Ebbing being compleated in 2 4  H o u r s  time, equa y  
Sharing the Space of a Lunar Circuition o f die Earth between them, and every 

beginning neareft ^ o f  an H our later than the prccedcnt



If

alfo confiderably mcreafing in the height o f  the Tide every D ay  from the 
unto the 6th and 7th Days o f  the IFaler*s A g e , on which twó Days the 
nins very high *, but on the 8th D ay (which may be accounted the lall of 
Spring'TiJcs) the W aters begin gradually to decrcafc again, retaininf» the 
fame ordcely Difference o f T im e m eadi T ide, tmtil the ucxt following firfl 
D ay  o f the VVatcr’s /fírríízyí i when, during two Days unfetdedncls, there isa 
iliifting o f  tht Tides in refpeil o f  the Beginning o f  the Flood and E U  ■, after 
■which faid ihifting a Conftancy in their inverted Courfc is again retained in 
the above-mentioned Order for 13 Days following *, as for Example,

O n the 25th and 26th D ays o f the 4th Mccfi (4th and o f  Jiote  ̂ j 
in the latter end o f  V') being the lii ll Days o f  tlie W aier’s JKcreafe  ̂ the /«. 

fluxes were very fmali, there happening on the 2odi a falllngback of the 
Tides about 13 H ours. But from the 27th {June 6th) which was the third 
D ay o f the Wat e r ’ s a f t e r  the laft i^tarier^ until the 9th Day of the 
5th Moon's Age {June 18, 1678. 3) in 20.) 1 noted a very conftant Courft 
in the Tides, every Flood beginning with the Rifing o f  riic Mcon  ̂ and ervd- 
ing at its Setting  ̂ the following Ebb in like manner contin'iing during the 
'rim e o f  the Moon's A g e  {June 18, 1678.) being the hrft Day o f the Water’s

i lncreafe^ their Motion was fcarcely perceptible ; o n ' the 1 oth Day there was
another tailing back o f the Tides neareit 13 H ours, and on the n th  Day

1 Cwhich was the third Day o f  the W ater’s Ir.creafe  ̂ after tlie tirit Siiimier oí*
the M oon's A g e ) the Flood, having (as I faid) ihifred the preceding Day, 
took its turn to begin at the M oon’s Setting, anJ end at its Rifing \ anJ 

H accordingly die Tides fuccelfively following uiTumcd and kept a conftan:
Regularity, the Tides being at higheíl the 16th o f  the Moon (1678. JuntiL. 

I  Ji m the middle o f  'V>>) which was the pth o f the Waiter’s A g e , until the
'i 23d o f the faid M oon’s A g e  (7 «^ i ,  1678.) on which, being the firil

D ay o f  the Wat er ’ s t h e  Tnfiux was agaui fcarcciy difc ernibie forits 
Smallnefs.

N . B. This Bar o f  Tonqiictn is about 1 10 Degrees o f Longitude to the Eaft 
o f  London, and in the Lat. 20®, 50',

O n the 24th D ay the Tides fall back, as I had found it twice before to 
t» . have done on the fame Days oí the Water's Age, nearefl 13 H ours, by which

• means the Flood on the 25th D ay, which w a s  the third D ay o f  the ¡Voter's In-
^  <reafe after the laíl í^iaríer of the M oon, now again commenced with the
(;■* rifing M oon, whereby it hath fallen out always to \x. llig b  vsater between

Í N oon and the following M idnight every D ay, during m y Stay here. (
L afi g a r te r  22 D ays, 2) Firfi ¿hfaríer 8 D ays.)

So that it may pais into a Corollary, v iz . In the 4th, 5th, and 6th 
o f  the M oon, from the third D ay o f  the IVaivr's Age after the laft Quarter, 
to tlie third D ay o f  the Age after the firfl: Quarter o f the iollowing

|[ M oon, tlie W ater begins to flow when the M oon nfeth, and to ebb again
w h e n  k  fetteth  irt-the H b r iz o n  *, an d  th e  c o n tr a r y  co rhe th ird  D a y  o f  thei*' 
A g e  a fte r  the- la ft Q u a n c r ,  e x c lu d in g  a lw a y s  th e ir  M o tio n  o n  th e tw o  ^  

D a y s  o f  th e  fp^ater*s Incre f̂e  ̂ b cca u ie  o f  its  S m a lln e fs  a n d  U n ce rta in ty .
lam
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I am informed by the Inhabitants hereabouts, that this m ay hold for a 
Rule from the 2d to the E nd o f  tlie 7th Mocn  ̂ and that the Converfe thereof 
holds true in the other 6 Months o f  tlie Y ear, viz, from the 8th to the End o f  
the firft According to which the ^ides will fali out to be at the
highelt in the Evemng for 6 Months fucceíTjvely, and the other half Y ear in 
the Morning \ that is to lay, between Midnight and the following Noom, And 

m tho* I cannot aver the Truth o f  it, yet I find that the Tide laft Y ear in the 1 1 th 
Mocu hich occafionally, upon the Ship Eagle's departure hence, 1 took fome 
notice o f) did fall out, not difagreeing with what they affirm: A n d  I am yet the 
rather induced to believe, that in every annual Revolution there may be fuch 
it Conflancy in this different M otion o f  the T id e  appropriated to each M oi-
ety of rhc Yeur, becauie that, during m y ------ Days Stay at BAtJha, I have
found the Prediftions o f  the Natives confirmed by m y own Obfcrvations o f 
the Tides falling out to be H igh-W ater always between Noon and the fuc- 

Midnight^ occafioned by the aforefaid falling back at the End o f  15  
Days i fo tiiat on every third D ay o f  the lVater*s Increaje the Flood begins 
at the Hour whereon the D ay before it ended.

To prevent M iftakes in the A ccom pt o f  the Moons  ̂ it may be fufficient 
iy to inform thole who ufe this Port, that the firft Change o f the Mean after the
0Í 15th Day of is reckoned for the beginning o f the Year, and
?, that Mmi being accounted the firil, the reft follow in order until the Expi-
ti ration ot the i2Ch, which compieats their Y e a r ;  except only in their
U Tcan̂  and then they have 13 Mooyjs  ̂ taking in one extraordinary to make

up the Deficiency o f  the Moon's EfaEi in their Accom pt *, in which Years 
the firft Day o f  their N rjj-2 'ear^s-Moon falls out before the ¿aid 15th D ay o f  
January\7i% it did this Y ear, 1678, upon the 12th, h^xngLeap-Tear with them^. 
lb that they recko.xd two M onths for one this Y e a r ; that is to fay, the ad 
and 3d iWiscz/j after ú\ér N c’tv-Tear's-Bay they called 2á Moons \ for other* 
wife this prefent Moon  ̂ which changed in July the 8 th, would have been the 
jth ; whereas now they count it but the 6th Moon  ̂ and accordingly do the \
1 ides fall out. But this Leap-Y ear being paft, the firft M oon in the Y ear 
muft be reckoned to begin on the Change next following the 15th o f Jtmu- 

and all ocher Changes counted fucceífively, as before faid, until die 
Intervention of another Leap-Year.

The E ifcft o f the Moon upon the W aters, in the Produition o f  the Tides 
1ft this Port ol Tonquee?:̂  is the more wonderful and furprifing, in that it feems TÓnqu«n! 
iliffcrent in all its Circumftances from the general l<.ule, whereby the Motion 
of thc5ifl is regulated in all other Parts o f the ¡Vorld\\\^^vc yet heard of. For ibid, gJ 665* 
fitft, each Flux is of about 12 H ours Duration, and its correfpondent Reflux 
as long; ib that there is but one High-Water in 24 H ours. T lien  there are in 

Month i\sd Iniermijfions 0Í the i/Ww, about 14 D ays afunder, when there 
¡S no fenfible-Flood or R ifing o f the Waters to b e  obferved ; but the Sea is 

a Manner ftagnant. Thirdly^ T hat ih t Increaje o f  the W ater has its 14 
ŷs Period between the aforefaid Intermiffions  ̂ and that at 7 Days End 

I mak« the higheft Tides \ from which tim e the fVatcr again gradually abates,
 ̂ the F lo o d  is w e a k e r  till it co m e s  to  a  Stagnation', b o th  and Decreafe

cbt
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obferviflg tl\c fame R ule, In being exceeding flow in their Beginning ajid 
E n d , and fwift in the Middle. Lííftl)\ A n d , which is m oft odd, the rifmo 
M o on  in the one half o f each M onth makes H igh-water, and the fctcing 
M oon  in the other half. Thofe Particulars confidered, together with the 
Tables ihewing the Days o f  the W ater's Stagnaticn in cacii M onth, gave me 
a light into the Secret o f this ftrange Appearancc, fo as to be able to bring 
the hitherto unaccountable Regularity o f thefe Titles to a certain Rule.

A nd Firfi^ it appears by the latter o f the two Tables, that the Intermijficns 
o f  the ^ides happen nearly upon thofe Days that the M oon enters tlie i>igt,s 
o f Arks and Libra^ or paíTes the M quinoElid ; which divides tiic Moon*s 
Courie nearly into 2 equal Parts, as well as rlic and from hence it fol-
b w s, diat the tropical Moons in ® and V  arc thofe which occafion the grca:cft 
Flux and R eflux; and for the Rule o f the Change o f  the T im e oí High'Wattr̂  
whicii M r. DfívenpGTt calls a falling back o f the Tides, the Example he hath 
given us lets us know , that the CC in Northern Signs brings in the I' lood, whilft 
Ihe is above the fo as to make liigk-^ater at Iier fitting \ and, on tiic
contrary, that w^hilft flie is in Southern Signs it flows all the time the Moon 
is bek)W the H orizon, and fo makes Higk-rvater at her rijifig. But it is to be 
obfer^'ed, that tiro’ the Motion pafics fwiftly from South to North when flic 
is in or near 7", and from North to South in or near ¿i, yet the Motion of the 
Sea, which is the Caufe o f this 7 'idê  b  fcarce difcernablc for 3 or 4 Days, 
when the M oon pafies the faid Aiquinotiial Points \ whence it appears, that 

 ̂ tho’ the Declination o f the (T, or her Diftancc i'roin the /Equino^ial, be that
whereby the íides are regulated, yet the Ino'cafe and Dareafe o f the Water 
is by no means proportionable to that o f  the Declination 01 chc i  ; that chang
ing fwii'tly where the Inoreaje o f the W ater is obferved to be moil flow. It 
feems therefore, and I propofe it as a probable Conjedurc, that the h¡crea¡to\ 
the Waters ihould be always pro|.X)rt‘ronate to the verfed Signs oi the iloublc Di- 
flances o f the Aioon from the Mqidno^ial Points; upon which Hypothefn Fig. 5S. 
will give an elegant o f  the whole M atter. l ,e t  be the bo:tom
o f  the Bar o f  Tonquesn j C £) a Perpendicular thereto, wliercon to meafurc 
the fe\ eral Depths of the Water *, C  T ,  C the mean Depth, which is that 
whereat the Water is ftagm vt \y^on x\\t Moon'^ being upon the /Equiucí!:d 
PointSy being com m only about 15 F e e t: T h e  C  ® occid. the lU gh^ur 
hiark^ when the Moon is in ® or %>>, being about 24 Feet: C ^  occid. theheigSit 
o f  the Lcw-'water Mark^ when the Moon is in ® or V/, being al out 6 Feet j fo

7 chat the greatefl: Rife o f  the Water on ú\z l^ropical Moms will be about 18
1, F e e t; then dividing T  <s> and — yp, into equal Parts, in E F^  on thoic
S tw o Points, as Centers  ̂ dcfcribe the two Qrcles^ each o f  whofe Radii arc four

Feet and a half, which, being kept between the Compafles, naturally divitic 
the faid Circles in the Points, ÍÍ, n ,  ^  *̂1 ; through the which Point-S 
i f  you draw Lines paralid to t\\t Bafe A  By t h e y  iliall c u t  t h e  Perpendicular 
C D  in the H eights o f  th e  H igh  and Low -w ater M arks, which wili.be  ̂
the Entrance o f  the M oon into the faid Signs. So the greateft Depth of 
High-̂ -Joaier̂  when the M oon enters "I*, A ,  X , is but l y i  Feet, 
k a il  at LcW'Wüfer, izjr  t c e t ; But when Ihe enters D , A ,  - í ,

1 £ I 1
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Depfb is ari* Feet, the Lra^-water is SJ Feet; as appears by tlie Figure:

And this Hypothcfts not only agrees with all that M r. Davenport hath ob- 
fervcil liimfelf, or collcitcd from the Natives, but hath been found to hold 
truciincc, in the Yc.u- 1682, by the ingenious Capt. Knox in his Voyage 
to this F o rt; io  that tlicre is no room to doubt o f the Truth thereof.
(I .)  By this Method may the T im e and Height o i ' t h e  Tt¿ies be with luffi- 
cient Certainty computed ; But to philofophize thereon, and to attempt to 
aíTign a Keaibn why the M oon Ihould, in io particular a manner, influence 
the Waters in this one Place, is a I 'ask  too hard for m y Undertaking *, 
ci'pccially when I confider how little we have been able to eílabliíh a genuine
anti latisfatflory Theory o f the Tides found upon our own Coafts, o f  which we
have had fo long Experience.

XII. Mr. Boyle liaving recommcndcd this Matter, among others, to 
learned Fhyfician that was failing into America  ̂ and furniihcd hini with a 
lirja!! Hydroftatical Infirument  ̂ to obfervc from time to time the Differences 
of Gravity he might meet with, this Account was returned him ; that he hy* '^  '
iound by the Sea-Glais the Sca-W ater to increafe in W eight the nearer he p-s*5'
came to the Line, ’ ti:l he ai rived at a certain Degree o f  lM iluáe\  as he re
members, it was about the 90th *, altt r which the W ater feemed to retain the 
fame jpecifick Gravityy ’ till lie came to Earhadoes  ̂ or Javmica.

XIH. M r. Uauton hath now declared liis Secret o f making Sea-water 
fweet. It confiils tirll in tVecipitation maile with the O il o f  Tartar^ whicli 
he knows to drav/ with fmall Charges. Nextj he diilills the Sea-water ; in 
which the Furnace taketh up but little room, anci is fo made, that with a '̂̂ "2048̂ *̂ 
very little W ood or Coal he can dillill 24 French Fots o f W ater in a Day ; =®5«- 
for the cooling o f  which he hath tiiis new Invention, that, inftead o f making 
the Worm pals through a W 'fili fLill o f W ater (as is the ordinary Fradtice) 
he maketh it pafs through one M ole, made on purpofe out o f the Ship, and 
to enter in again througii another *, ib that the W ater o f  the Sea per* 
formeth the cooling L*art; by which Means he faveth the room wJiich the 
comn?.on Refrigerium would fake up ; as alfo the Labour o f  changing the 
Water when the W orm  hath heated it. But then. Thirdly, he joins to the 
two precedent Operations Filtration, thereby perfectly to corred the M a
lignity o f the W ater. 'Fhis Filtration is made by Means of a peculiar 
Farth, which he mixes and ftirs with the dillilled W ater, and at length 
fuffers to fettle at the Bottom.

He maintains, that his diililled Sea^water is altogether falubrious : H e 
provcth it firil irom Hxpcriencc, it having been given to Men and Beafts 
without any ill E ffe il at all upon them. Secondly, tro m  Reafon grounded 
on this i that that peculiar Earth, being mixed with die uiftilled W  ater» 
blunts the Points o f the volatile Spirits o f the Salt, and ferveth them for 
Sheaths, if I rnay fo fpeak, taking away their Force and malign Siiarpnefs.

It feems probable to me, that the Sea-water was the only Element 
created at the Beginnings before any Animal or Vegetable was created, or the by D r. M u t*

itfclf. But‘ upon the Creation of thefe, the freili W ater had its n
3ccidentally, becaufc it owes its Beinc in great Pare (as I have clfewhere 

Vol. n . Q jlj ihewn) Mê . An̂ l.



i -

ik

ihewn) to the Vapours oF Plants, and the Breath o f A niinais; and the E x
halations raifed by the Sun. N o w , that the Sca-water is macie frcili by the 
Breath o f  Plants growing in it, I thus demonftrated : I took a long Glafs 
B ody, and having filled it pretty with Sca-watcr, taken up at Scarbo
rough  ̂ 1 put therein common Sea-weed {Alga M irim )  freih and new ga. 
thered, fome with the Roots naked, and fomc growing on and adhering to 
Stones. T h e  Glafs Body being full I put thereon a Head with a Heck, and 
adapted a Receiver thereto, all without any Lute or cloiing o f  tiie Joints *, 
from thefe Plants did diftill daily (though in a fmall Qiiantity) a freíh, very 
fweet, and potable W ater, which hath no Enipegrcuma, or unpleal'ant Tafte,- 
as all thofe diftilled by Fire necefiarily have.

T h is I take to be the moil natural, moft eafy, and m oil fafe v/ay of 
having fweet W ater from the Sea j and which may be o f great U fe, even 
to fupply the Necefiity o f  Navigators, A nd 1 do not doubt but there may 
be found other Plants growing in or near the Sea, which would yield frelh 
W ater in much greater (Quantities. 

jTf/A X V . W e  dig W ells o f freih W ater fometimes within 20 Yards o f  the
Sea, or lefs, which rife and fall upon the Flood and Ebb, as the Sea doth ; 

?M.^RiVh W ells fas I am inform'd) though farther up in th«
Norwood*; * Country. W herefoever they dig W ells here, they dig ’ till they come al- 
"*3* p'®5® m oil to a Level with the Superficies o f the Sea, and then they find W ater, 

either freíh or fa it: I f it  be freih, yet if they dig two or three Feet deeper, 
or often lefs, they come to Salt-water. If it be a fandy G round, or a 
fandy crumbling Stone, that the W ater foaks gently through, they ulually 
find freih W a te r ; but i f  they be hartl Ume-ftone R ocks, which the VVatcr 
cannot foak through, but pafieth in Chinks or Clefts between them, the 
W ater is fatt or brackiOi.

•Uexamint X V I . ( i . )  W hen I rememberM and ccnfider’ d, that (as I have found by
1/ vari ous Trials) diverfe metalline and other mineral Solutions could be rea- 

precipitated^ not only by the Spirit o f Salty but by crude Salt  ̂ whether 
(̂ ,-y or dirtblved in W a te r; *twas no very difficult Matter fo rm e to think, 
that, by a heedful Application o f  the precipitating  ̂ Quality o f the common 
Salt, one might difcover whether any Particlcs ot it fat leail in a Number 
any way confiderable) lay concealed in diftilled W ater, or any other pro- 
|K>fed to be examined, l o  this End I employed feveral Drugs, and thofc

i   ̂ not all prcpareti by one Menftruum. A nd tho* two or three o f  my other
: j . Trials had Succefies that I dilliked not, when I made them, yet that, which

at length I pitched upon as the moll: certain, and which therefore 1 meant, 
when Í had the H onour to be ícnt for by his M ajeily about the Patentees 
(Vater^ was that which I think may be underílood, as well as rccommendcd, 
by this ihort Narrative.

I took fome common W ater diílilled in Glafs Vcficis, that it m ight leave 
( its corporeal Salt, if  it had any, behind it, and put into a thooland Grains

of it one Grain o f  common dry Salt : Into a convenient Quantity, for P̂ x- 
ample two or three Spoonfuls, o f  this thus impregnated L.iquor i let fall  ̂
fit Proportion, for inílance 4 or 5 Drops, ot a very ilrong and well filtratet

( 298 )



oF wcll-refinccl Silver^ difibived in dear Aqua-forúf\ [for a íhiíc 
o: SíerUftg-Silver w\\\ fcrvc rhe turn;] nnd I made the Kx'|:ennicnr 

Ibcceeci witli Spirit o f  Ntíre^ inílcad o f  /hua-fcrtis; upon which there itii- 
mediately appeared a whitiíh C loud, which, though but fiowly, defccndcd 
to the Bottoin, and fettled there in a wliite Precipitate, A nd to make the 
Experiment rather feverely, than at all favourably, there was ufually taken 
foinewhat more than a thoiifand Parts o f W ater to one o f Sale.

But I obferved, that, having let fail a few Drops o f  our metalline Solution 
into the Liquor obtained from Sea-water by the Patentees way o f  fweetening 
it there did not prefcntly enfuc any white Cloud or Precipitate, much leK 
i'uch an one as had been newly afforded by the W ater that was impregnated 
with leis than a thouiandth Part o f  Salt. And if, after fome time, there 
happcnt-'d to appear (for 'tis not abfolutely n^efiary it fliould) a little Cloudi- 
nei's in this fatfitious Liquor^ it was both (lowlier produced, and much lefs, 
than that which appeared in the impregnated W ater.

Perhaps it may be proper that I here obferve ('wHat is not wont to be 
taken notice of) T hat á'waxíc Solutions o f mineral Bodies may he precipitated 
by Dilution ; that is (to explain this Expreflion) when the Solution has I 'im c 
enough allowed to dififufe icfelf through a great Quantity ot W ater, the 
faline Parts are thereby f j  diluted and weaken’ d, that they are no longer able 
CO i'uftain the r,nneral Corpufcles they kept fwimming before, but make with

■ them and the W ater a confufed and fubfiding Mixture •, ufually o f a whitifh 
Colour. I'his may appear, when the Butter of Antimony  ̂ being put into 
(mmon JFater  ̂ is tlitreby quickly and plentifully precipitated in the Form 
of that white Powder tiiat Chsmifis (not over-defervedly) call Mei‘curius vit^. 
To which I may add, that I have alfo produced a Powder o f  that Colour» 
by pouring into common Water a ftrong Solution o f 7in-Glafs made in Aqua- 
¡ortis. And by the fame way we have precipitated the Tinture  (or Solutions 
of the finer Parcs) o f  Jalaps Benjamin  ̂ true Labdanum  ̂ Antimonial Sulphur  ̂ and 
oivers other Bodies made in Vinous Spirits. I f  it were not tor this Power that 
IValer has to weaken m od Solutions o f Bodies, I could have employed, in- 
ftead of that Silver^ either ^ iick ’fih e r  diflblved in Aqua-fcrtis^ or Lead 
crude, or calcined in the fame Liquor, or (w’hich is more convenient) in 
ftrong Spirit o f Vinegar *, fince thefe and fome others are tound to be preci- 
pitaifle by Salt-water into whitifh Powders. But though a very heedful 
Obfcrver may for a fhift make ufe o f  thefe metalline Solutions to guefs at the 
ii îality of W'acer, as to Frejhnefs and Saltnejs; yet the Precipitation^ that 
IS made by Dilution^ is not difficult to be diilinguiihed from that which is 
Performed by a true and pro[ier Precipitant (as in our Cafe by the common 

(̂ilt that is harboured in the Pores o f  the fVater) both by the Quicknefs o f 
the E fltó , and the Copioufnefs o f  the white Subftancc produced *, and on 

diefe Accounts is very much inferior to i t ; as may evidently appear
in the very different H ircds our Solution o f -------had upon the Patentees
IVater̂  compared with thofe it had upon IVater impregnated with a thou- 
}*fmh Part of ¿W/j and upon divers common urtdiftilled PVaters.

Q^q 2
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But to return: T h e  Ufefulncfs o f  this Experiment is not to be eftimated 
only by the Examen it helps iis to make o f dulcified Sea-water^ but much 
more by the Eftimate that by its means may be made o f  natural frefh fVa- 
terSy whether o f  Spritigs^ Rivers^ Ckuds^ J^keSy IVclis  ̂ For it being gene- 
rally granted that tliofe W aters, aeteris paribus  ̂ are the beft, gs well for the 
W  holfomenefs as divers Oeconomical Ufes, as JVaJhing  ̂ Brewings that 
are freeft from Sahnefs  ̂ which is an adventitious, and in m oil Cafes a hurt
ful Q uality o f Waters ; by our way o f  examining thefc Liquors a heedful 
E y e  may in a trice difcover, whether there be any latent Saltnefs in them 
(as m oil W aters imbibe from the Soil tliey have traverfed or do ilagnate in) 
and may enable one, cfpecially by the H elp  o f a little Pradlice, to give a 
near Guefs, how much one W ater is freflier than another, as I have pur- 
pofely tried with Pleafure in difiering W aters, that are ordinarily drunk 
even by confiderable Perfons. A n d  if once you have attentively marked 
what Change four or five Drcps^ for inilance, o f our difcovering L.iquor will 
make in or ^ree^  or fome other fmall determinate Number o f Spoonfuls 
(or rather o f half Ounces) o f Water^ ’ twill not be difficult for a iiecdtul Ob- 
ferver, keeping the fame Proportion between tiie tw o Liquors, to make a 
near Eftimate, whether any natural W ater propofed to him have a greater, 
an equal, or a lefs Degree o f  Frefhnefs or Saltnefs, than that W ater that he 
has chofen for his Standard *, and how mucii, in cafe there be a Diiterence, 
the propofed Liquor is lefs or more free from Saltnefs than the other.

A n d  that (to add this upon the by) fuch a Diñcrence in a I.iquor o f  fuch 
frequent inward U fe as W ater (which is the Bafis o f Bcer  ̂ Ak^ Meady and 
fome other common Drinks) may have confiderable Effedls upon human 
Bodies in Reference to Healthy may be probably argued from the difiering 
E ffed s that W aters more or lefs impregnated with Salt have upon diveric 
other B odies: Since moft Pump-Hjoatersy for inilance, will not boil Peafc, and 
Beef, and fome other Aliments near fo well as Spring-watcr or Rain-water, 
which are ufually fofter, and more free from the Saltnefs we fpeak of. ’ 1» 
commonly known to Barbers and Laundrefies, tiiat the fair.e Pump-̂ uî titcr 
will not fo well and uniformly, or without little Curdlings, diíToIve Wafli- 
balls and Soap, as Rain-water and fome Running-v)at<rs ufually w ill: Nayj 
when I was curious dÍAempering Steely I remember, ’ twas conicfied by tlie 
skilfulieft A rtiils 1 made ufe of, that fome '1 ools (as Gravers, ^ c .)  ma'. ĉ cf 
the hardeft o f  Metals^ would reccive a differing temper ii' they were quenchcd 
in Pump-watery from  that, which the like Extinflion in Spr»ng-v;ater or 
River-water would give them.

I might add on this occafion> T h at, whereas Experience has inform’d fcve- 
ral Perlbns who have confulted it, tliat diverfe Medicinal Waters^ that are pre
fumed to own their Virtues to the Participation either o f  Metalline or of 
oÚ\(¿T M ineral Bodies, do upon Trial appear to leave fometimes little, and 
fomitimes nothing behind them, except, a kind o f  common S a lt; our Preci
pitant may much aíTift M en to difcover, whether a Mineral Water propos’d to 
be examin’d do or do not contain fuch a Salt \ and if ic do, whctlier it contain it

copioufly,
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opiouíly, or no. This I have tried upon more than one o f our Englijh M i-  
ral thereby found in a trice, that one, that is reputed o f  ano-

lic r  N a tu re , contained pretty Store o f faline M atter \ and that another, which
■ (till for ought I have learned, o f  an unexamined and unknown Nature, is 

'̂^pulnatd with a furprifing Plenty o f  faltijh Subftance; but how, and with 
what Cautions, our Precipitant may be mofl: ufefully employed, about the Exa- 
pun of mdicinal and other mineral Waters^ belongs not to this Place. Upon |
which account I forbear to declare the U fe I have fometimcs matle o f  our 
pncipitant  ̂ in examining the frejb Urine o f  M v;, the Serum o f  human Bloody 
and other BolIícs belonging to what the Chyrnijls call the Animal Kingdom.

I have not, for certain Reafons, afcribcd to our Method o f  examining 
urs a greater Ni- ety than to be able to difcover one Part o f  Salt in a thoufand ^
oí {Viiter, that x^ro;'ortion being great enough to recommend it, and ex- 
prciTcd by a round Num ber eaíy lo be retained in one's M em ory ; Y e t I 
would not have ir thoiight but that, if it were requifite, our Method may 
make more nice Difcoveries. For having fometimes, for Curiofity’s Sake, 
pit one Grain (Á Salt into no lefs th.in 1500 o f  diftilled W ater, we could 
manifeftly, tho’ not quite fo confpicuouily as before, make i: appear by our 
way, that even this fo lightly impregnated Ljquor was not devoid o f Salty 
but had more o f that in it than fume o f the Patentees fVater, that I kept by 
me, had ; nay, I once found, that a Grain o f  dry Salt t>eing difperfed thro’
2000, and another time, that being difiblved in 300 times its W eight o f 
the fame kind of Liquor, fa  incom'iderable a Proj>ortion of Salt was plainly 
difcoverable by our Precipitant,

It may be objefted. T h at whereas the Experiments^ hitherto mentioned, 1

»ave been tried only upon Waters impregnated with grofs or corpore.il Sea- 
f d ; this perhaps may not hinder but that they may be imbutfd with the Spi~ 
ritsoimarine Salty which by reafon o f  their A ctivity may be as unhealthful' 
to the Driukery as the groiler Salt itfelf. But tho’ to this Surmife I might 
anfwcr, that a very fmall Proportion o f  Spirit o f  Salt may in many cafes make 
the lî atcr feafoned with it ratiier r»;edicinal than unwhokfomey I fhall an-.
I'wcr more dircilly to the Objeftion, by faying, that, to manifeft its not be- 1
ing well grounded, I look above lo o o  Grains o f diftilled IVatcr  ̂ and inftead I
0Í corporeal Salt put to it one fin^e Drop o f moderately ftrong Spirit o f Salt (for ^
1 had much ftronger by me that 1 purpofely declined to em ployj and, having j
IhakM it into ihclVatcr^ I let fall into a Portion o f  this unequally compofed 
Mixture fome Drops o f our Solution o f  Silver, which prefently began to 
precipitate into a whitifh Foam ; infomuch that, for ought appear’ d to the Eye  ̂
this i'rial fucceeded better than if  the W ater had been impregnated with but 

\ o o o ú \ ? m o í corporeal Salt. T h e  like F:<perimefit made with the 
Patentees Water inftead o f  the other. A nd, to purfue this I'rial a great way 
farther, I had the Curiofity to diffule one Drop o f  Spirit o f Salt into 2000 
Grains of diftiird Rain-water ; and upon letting fall fome Drops ot oxiv Pre- 
(ipitam into it I found that the Succefs well anfwered my Expectation.

And then, to urge the Trial yet farther, I added as much o f  the fame di- 
iiill’d Rain-water, as by a modeit Coniefturc made it aniount to at leaft
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half as much more. So tliát one Grain o f  Spiril oF SaU had a nianifeft Ope 
ration, though not quite fo confpicuous as the former, upon above 3000 
(hui/is o f JVater  ̂ whofc Immunity from common Salt we tried ajiart. And 
that a D rop o f  the faUnc Sprite we made ufe of, did not equal in Weight 
a Cirain o f  dry Salt  ̂ I found by this  ̂ that, having let fall into a countcr- 
poiil\l Piece o f G!afs ten Drops o f  that Spirit, I found them to want near 
half a Grain o f  9 Grains W eight.

T h e  like Trial I made by fubilituting above 1000 Grains o f Rain Water 
in the room of the like Quantity o f diftilled W ater.

It is the Opinion oi' íbme Seamen  ̂ and o f  a Ferfon for whom I have a pro
found Refpecc, that IFater ought to Iiave a little SaltiJImfs to prcferve i t ; if 
this be really a dellrable Quality in our artificial Water^ it may in a trice ix  
fupplied with as much SaiinefSy whether corporeal or fpirituouSy as íhall be re
quired : and, confcquently, as will bring it to be equal in that Quality to the 
common U'̂ ater o f  Rivers or Springs. And perhaps *twill not be impertinent 
to add on this occafion, that in fomc Places, cfpecially lying in hot Climates, 
it may fometimes be o f good U fe to know, whether on the Account o f the 
Sun’ s H eat, or tliat o f  xht fubterraneal Rcgi0is o í i\\t Eariby the 
is impregnated with volatile^ not acid  ̂ Spirits^ like thofe t!iat are diíliiled 
from Urine  ̂ and w^hich I have, for Curiofity’s Sake, obtained from a mineral 
B ody, native Sal'armoniack% upon which account I made a Trial that informed 
m e, that i f  5 or 6 Drops o fftrong Spirit ofUrine^ whofe Drops I oblerved to 
be butfm all, w'cre ihaken into 1000 Grains at leafl: of DiililPd or Rain-water, 
impregnated but with one o f  Salt  ̂ our Precipitant would make a D ifcoveryoi 
it>me Saltijbnefs in the Liqu0\ Ancl if it were neither to be admir’d nor cenfur*d, 
i f  the Patentees Water ihould fometimes ihew a Change, when our Precipitant is 
fkntifully put, or long kept in it, efpecially that Change being a more iightone 
than that I came from fpeaking o f ; fince, for ought 1 have yet obferved, not 
only fuch undifttlkd fFaters are generally allowed to be freely potable, but 
even thofe that Nature herfelf diilils are not always quite devoid o f Saltnefs.

For I have found Rain-water, that Í caufed carefully to be favcd alter the 
H oufe-tops had newly been weii walh’d with former Rain, to grow  a little 
troubled i f  any Store o f  our Precipitant were kept tor fomc competent time 
in it. A n d  being gently dirtilled off it left a Refidcnce, which, with a little 
o f  our Solution, afforded a far more fuddenly made and copious Precipitate 
than had been produced with the like Quantity even o f  Pump-wacer itfelf. 
A n d  tho’ have met with Rain-water that was more free from Salt than any 
Spring or River-water that I remember to have examin’ d, yet Jiaving for 
Curiofuy’ s Sake made Trial of Snow-water, which, if the W eather had been 
fomewhat milder, would have been Rain ; this Liquor, I lay, which is. 
thought to afford the lightcil W ater of all natural oius, 1 manifeitly found, 
by our way o f examining it, not to be devoid of Saltnefs.

It has been furmis’ d by fome, that even a moderate Action o f  the Fire upon
IVatcr W\W make it brackilh, and putrify : But chat the Patentees H'atcr is not
hrackipy appears by the foregoing T r ia ls ; and that it is more f r e e  from Sait-
neis thaji m oil o f  the W aters M en do without fcruple d rin k ; A n d  tnac ic

may
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may longer than is necefiary, in a Ship that can from time to time
,vithin a few Days iiipply itfelf with freih out o f  the Se^y may be gathered 
from thefe two things *, I 'h e  Jirfl is. T h at I caufed a Pint o f it to be hermaii- 

in a Vial, whereof I left, by guefs, about a third I^art em pty; and 
having about 6 iVeeks after held this VeiTe! againft the Lrgk^ I found the IVa- 
tir to be clear and limpid j tho’ I did not judge it had depofitcd fo mucli as the 
t e n t h  Partof a o f Fecukncy. A nd having opened the W ,  and taken 
oiitalitde o f the Liquor, I did not find it alter’ d either as to 5’;w//or T'ítTÍí. 
The SccGiid is, that I have kept a Botlfe o f it in the fame unftopt VeiFel near 
éa\\tMontbSy and yet it continues fwcet anJ well-conditioned. A n d  if  that 
which is called Crudity in ¡V^ter docs confiil (as probably it often does) in 
certain grofs Particles that arc mingled with the purely aqueous ones, it is 
likeiy, that the Action o f the Fire may divide and diíTipate thele into mi
nuter Particles, and thereby dcñroy tiie Texture that makes them hurtful i 
2nd, by caufing innumerable Tum blings and Kovings amongfl: the more earthy 
Particles, give them Opportunity to make little Coalitions  ̂ whofe W eight 
precipitating them to the Bottom frees the pure W ater from them.

Anti becaufe ’ cis but too probaWe, that the Ufvzvbolfomenefs o f  diverfe Wattrs 
proceeds not only; or perhaps not íb much, from bare Crudity  ̂ as from a great 
Quantity of groíTer Particles^ that are not eafy to be raifed becaufe o f their 
being combined with fixe J and earthy ones, that Avim up and down in the 
Witter they impregnate, as Srhcr or Mercury does in a Schtiion made with

or rather as the Particics o f  Salt do in Ptm p tvater  ̂and many
mmon W aters: O n this Account, i fay, the Patentees Invention may 

very much corred: fuch JFatei's  ̂ fince, by their way o f  fweetening thofe L i
quors, the truly aqueous Farrs are not only freed from the falinc ones, buc 
from the mineral and other grofs and hurtful Corpitfdes that may have lain 
concealed in the L.iquor. A s  may be argued from hence, that having pur- 
pofely, in the gentle Fire o f  a digeiVive Furnace, (lowly diftilled o ff a Pound 
of the Patentees IViUery it left us in the Cucurbit fo liglit and thin a Fecukniy^ 
that the Bottom o f the Glafs feemed to be rather fullied than cover’d by it j 
and I did not judge that the whole if  we could have get it out,
would have amounted to fo much as two Gra:ns.

Perhaps it was upon fuch Rcafons that the laíl Great Buke o f ^ufcanyj 
'vhen he drank Water^ preferr’ d for ¡Fholfomenefs that which was diftili'd to 
tnat which was not •, and, if  herein that learned Prince and thofc o f the fame 
Opinion were not miftaken, it will highly recommcnd the L^fcfulncfs o f  the 

<̂̂ ientees hvfntion to M ankind : For there are Muitiuides o f t h a t  arc 
Jjot confiderably hrackifh to the 'i'a ilc , that yet, by realbn o f  fomc unheeded 
rt/w/i, as in moil Pump-vjatcrs^ more frei|uently by rcalcn ot Crudity  ̂ ar  ̂

not only unfit, or at 1̂ 11 Icfs fit for diverfe Oeconcmical Ufes  ̂ as Wafiingy Boii- 
of fome but are very unwholefome i fometimes to a Degree,

iwt makes them mifcliicvous to whole CowmunitieSj and periups 1

rememlw I have Iccn a notable Infiance of this in thofc huge and unjlghtly Tu- 
about the throaty v/hich arc obferved by TraveHers to be e.x:ceeding com- 

•on among thofe that inhabit the lower Tracts o f Ground that lie between
t l r
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the RhiPttan^ Helvetian^ and fome other neighbouring M ountains; \̂ -ljjc|, 
monilrous SvjelUngs are generally imputed to the Sno-iv-waters that fiow from 
the MomUains  ̂ and make the ufual Drink o f the meaner Sort o f Poopl/;. 
whence ’ tis obferved, that Perfons o f  better Condition, who drink IVint 
niore than IVater, are either not at all, or far lefs troubled with thde dif̂  
figuring Goitres, as they call them. But much more notable Jnftances to our 
prefcnt Purpofc are afforded me by tliat great and yet living i'raveller, iM. 
Tavernier, Baron o f  Auhonnc ; w!io, fpeaking o f a Nation ot Cafres or AV- 
^roes that come ibmetiincs 10 trade with the Portugueje I'rom a remote Part 
o f  ylfricky informs us, That the JVater of their Country is very hady v)hicb is 
(fays I'.c) the Rcajcn that their Thighs do fjoell^ and it is a vwtder to fee my cf 
them free, N ay, whicli is far more, where lie fpcaks of the African King- 
< io m , or Empire o f  Monomctapa  ̂ lie has this memorable Paiiage, 7/1»̂  
tives nrjer iiz-e lonĝ  ¡/y Reafon o f the Badnefs o f the Ji^aters in the Coimtrj. 
For at the Age c f  ivjenty-five they begin to be dropfical  ̂ fo that Uis a great ¡Ven
der i f  any among them live above forty Tears,

I'hefc People might probably be much relieved, aiid be brcugl'.t to live as 
long is  other Nations, if they had i'o compendious a way as that o f  the Pa
tentees to provide themfelves plentifully with W aters whole Crudity is cor- 
rcdled, its grofler and heavier J^arts feparated, and its Brackifljnefs deftroyM 
by the Fire, as its Action is regulated and helped by their Invention.

I'iie  Experiment mention’ d in this Pajxrr was tried at a Meeting of the R.S, 
Feb. i j .  iSg'i^OY Slcancj v/ith a Succefs anfwerablc to the Aifertions of 
the honourable Author, and that Drop or two o f  Spirit o f  Salt mixed with 
common Heater would be by the fame Method difcovered.

(2.) A t^iA ieeting  o f the 5. Alar, 2. 16 9 Í. D r. Ilock read a LcJtuie 
concerning a M ethod o f  his own for the difcovering the fmallcft Quantity 
o f  .̂ ¿2//contained \n JVater  ̂ from a Principle o f Hydrofiaticks \ and after his 
Difcourfe tliereof he produced the Apparatus^ which he had prepared to 
exhibit the fame, before the Perfons then prefent.

T h e  M e t h o d doing which Operation was by means of a large Poife o f Gk[ŝ  
fomewhat o f  the Sliape o f  a Bolt-head^ the Ball o f which E  was about 3 Inchcs 
Diameter, but the Stem or Neck thereof C C  was not above o f an Inch. 
1  his was fo poifetl by red Lead put into it, as to make it but a little heavier 
than fair or freih W ater. Then this Poife was fufpended by the fmall Suta 
to the End of a flender Beam yf, wJuch was very tender, and being not 
over-charged with W eight, would turn with a fm.;ll Part o f  a Grain. This 
Beam was hung on a fteady Frcme^ and the Poife hanging at one End of the 
fame, covered with the W ater to a certain M ark or Divi/ion made on the 
fmall N eck  at Z), it was fo counterpoifed by Ibme fmall W eights put into 
the oppofite Scale o f  the Baliance F . Then the IVeight o f  the IVater con
tained in the Ciilern or Vefiel EE^  into which the Poife was immerled, be- 
Ing firil known, a 2000th Part o f  its W eight was taken o f  common Salt, 
weighed out, and put into the whole 2000 Paris o f  the Water^ which, by 
being ilirr’ d , foon diilblved. Then the Poife^ fufpended as before, was viewM
and examined by many then prefent, and they manifcilly faw, diat near

half



íialfan Inch more o f  the N cck  emerged out o f the To feafonct!, tlian 
(jid before the 2 0 C 0 t h  Fart o f  Sah was dijfdved therein.

This was only one U le o f  this Method o f  difcovering very fmall Altera- 
tions in the Conft 'ttution o f  Bodies  ̂ the lame Author liaving long fince, namely,
Qñoh. 25. 1677. Society a Method o f  difcovering divers
Jhcrations much more curious, namely to tl̂ e 176000th Part o f its IFtight.

X V II. Tliere is an old Spring in the Diocefe o f  Padcrhorn in IVefiphaUa, 
which lofes itfelf twice in 24 H o u rs ; coming always after fix Hours back wé«p!Liia, 
again with a great Noife, and fo forcibly as to drive three Mills not far from 
its Source. Tha Inhabitants call it ú\z Boldcrbî rn  ̂ as if you iliould fay,
Boifterm Spring.

XVIII. Lay-fVelK near ^orhay  ̂ is about 6 Poot long, and 5 Foot broad, 
and near 6 Inches deep, which ebbs and flows very often every H our, vifibly 
enough. I am informed, ’ tis moft conftant W inter and Summer, tho’ I am i>^.w.ol¡- 
apt to think it moves fafter in V\'inter, when the IVeV. is fuller, than in Sum- 
nier: Becaufe, when I obferved it firil (in 7 «/v, 169^.) I think it flowed 
fomewhat quicker than I found it did on my fecond Objervationy toward the 
End of Atiguft following *, for the Jl^ater was then confiderably flirunk in 
the Well, notwithftanding we had for about a Fortnight much Rain : And 
tho’, when once it began to flow, it performed its Flux and Reflux in little 
more than a Minute’s T im e, yet I obferved it would ítand ar its lowefl Ebb 
fomctinies tv/o or three Minutes ; fo that it ebbed and flowed, by my 
Watch, about 16 Tim es in an H our, and fometimes I have been told 20.
As foon as tlie Water in the W ell began to rife, I faw a great many Bubbles 
afccnd from the Bcttcm ; but, when the Water began to fall, the Bubbling 
immediately ceafed. I meafured its H igh  and I.,ow-water M arks, and found 
them between five and fix Inches diftant*, not o f  perpendicular Depth, but 
as It fpread itfelf on a broad Scone, as the Sea does on a Beach or Shore. I
The* I am apt to think its perpendicular H eight would be as much or more 
in that time, were its Out-let damm’ d up to try an Experiment 5 for, as it \
rifes, it runs out with a fmall Stream, which is greater or lefs, according as 
the Water in the W ell rifes and falls.

That it has any Communication with the Sea is not manifeft, nor is tlie 
irater brackifli at all. T h e  whole Country adjacent is very hilly all along 
theCoaftj infoinuch that from Brixham to the T o p  o f  the H ill is about a i
Mile and halt, and the W ell is about half-way up the H ill (which here- !
about is fomewhat uneven and interrupted) and comes out at a fmall De- }
Icent, yet confiderably higher than the Surface o f  the Sea.

I tried it with an Oaken L ea f as foon as I faw it the firfl time, but could 
not find it change Colour. I drank o f  it *, 'tis very foft and pleafant, has no 
manner of Roughncfs in it, and ferves for all manner o f  Ufcs to the Coun- 
try People in their Houfes ; they alfo ufe it in Fevers, as their ordinary Diet- 

which fucceeds m ighty well.

II. R r  X I X . ( I .)  H a y .
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f^'pTiosj. whence, and beyond the M ills, is the Zirchfiitzer Sca  ̂ receiving that Name 
n. 109. p. Zircbm tZi a I 'o w n  o f  about 300 Houfes.

T h is L ake is near two German M iles long, and one broad. On tlie South 
Side thereof lies a great Foreft, and on the North-fide the Country is flat. 
but the whole Valley is encompaíTed with high H ills, at fome littie diftance 
from it. But I faw no Snow upon them, tho* upon otiicr Mountains in the 
Country I obferved Snow in June. U pon H ills on the Side of great Lakes 
the Snow lies not fo long as upon H ills more diftant.

T his Lake is xvell filled with W ater for the grcateil Part of tlie Year, but 
in the Month o f June it finketh under Ground, not only by Penolation, or 
falling thro* the Pores o f  the Earth, but retireth under Ground thro’ many 
great I iolcs at the Bottom o f i t ; the litde, if  any, that remains in the hilly 
or rocky Part is evaporated; And in the M onth o f  September it returns by 
the fame, and in afliort time covers the T ract o f Earth again, but I cannot 
determine the Space o f  T im e to a D ay. T h is Return and /¡[cent is fo fpcedy, 
and it mounteth at the Holes with fuch Violence, that it fprings out oí the 
Ground to the H eight o f  a Pike. T h e  Water that fpouts feems fomewhat 
dear in the A ir , but, being fpread about, looks as formerly in the L^ke.

T h e Holes generally are ílony, not in foft or loofe Eartli, yet in one or 
two Places the Earth hath been known to fink and fall in, particularly near 
a Village called Sea-dcrf. T h ey  are o f  different Largenefs and Figure ; fome 
perpendicular at the Beginning, and then oblique ; others oblique at firft; 
icarce two exaitly  alike. Such H oles I have feen in other Parts o f Carnioky 
and in other Countries alfo. W e have a H ole call’ d Elden Ilcie^ nor made 
by A rt, but naturally, in die Mountains in the Peak Cciintry o f  DerhyflArey 
above 80 Fathoms deep. I 'h e  great H oles are the fame every Y ear, but pof- 
fibly part o f the W ater may fometimes find or make new PaíTages thro’ the 
Crevices and cribrous Parts o f  the Field.

W hen the W’ ater goech firft away, ti:cy fee it in thefe H oles for a while, 
but afterwards it dcfccnds lower out of their Sight.

T his Piece o f Ground in the time o f  the Retirement and Abfence of the 
V/ater is not unfruitful, but, by a fpeedy and plentiful Produélion of Grafŝ  
yieldeth not only a prefent Suftenance for the Beafls o f  tlie Field, but a good 
Provifion o f Hay for the Cattle in Winter.

T h e  Lake is not only thus filled with Water^ but every Y ear well ftored with 
fifü . T h e  Prince o f Eckenherg is Lord o f  it, and of much Country thereabout. 
B ut upon the retiring o f the Water all have Liberty to fifli *, and the Fifur- 

ilanding up to the .W(̂ Jle at the Holes before-mentioned, intercept the 
PaiTage o f  the Ftjh  ̂ and take a very great Number o f  them, which otherwife 
would be fecure for fome Months under the Earthy and not fail to return in Sept. 
But at that time the Prince will not permit them to make any fuch Attempt.

T h e  F:Jh o f  this Lake have a clofer Habitation than thofe o f any other 
I knew  ; for they pafs fome M onths under the Earth, and a good part of the

Winter
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Ü'lfjífT untler Ice. I could not learn that there wéré any Ih this Lak^, 
which otherwifc muft probably have taken the fame Courfe with the Fi/h ; 
not that there were any remarkal'Ie extraneous Subitances, any Vegetables, 
or unknown F*iihcs brov:ght up by the W ater, but thofe which comc up arc 
of the fame Kind wi:h thofc which defcend.

The Bottom o f the L/ike is not even, nor near about the fame Depth v 
butfometimes 2 Foot, and then fuddenly 20 Yards drcp. A n d , becaufe the 
Fiih haunt the deep Places more than the Shallows, they have given Names 
to the feven chiefeft Cavities or Valleys in the Lake,

The W ater is not always at t!:e fame H eight, but fomewhat differing ac
cording unto Rain, Snows, or Drought *, and they áre fcnfible o f  its H eight 
by the Tops o f the H ills in it, and its fpreading toward Z/Vi-Zi/z;/;;, but i: al
ters not very much ’ till it begins to go away.

No River enters it, but only inconfiderable RivuUis on the South and E a íl 
Side; nor hath it any other Difcharge known, but by the Holes.

There arc alfo divers Caverns and deep Places in the Céunrry o f  Canitoky 
even where there is no W ater.

Between Sea-dorf and Nider-dorf the Ground fometimes finks in feveral 
Places upon the fuddcn retiring o f the L a ke ; and the aforefaid Prince of 
Eckenheij was once fo curious as to defcend into one Ilole^ thro* which he 
pafTcd under a H ill, and came out on the other Side *, as I w'as informed by 
M. Judreas JVifer^ the piefent Judge o f  Zirchmtz^ and alfo by jcbanna  
WiftTy who hath formerly held the fame Place. '

The Country is high about the L ake, but the I;ik e  is not high in reljxrdt 
of the Country near it, but low.

The Snow falls not *till after the L ak e is return’ d.
This Lake probably may hold Dependance o f  and Communication with 

fome fubterraneous great Lakc\ or MagaTlne o f V/aUr  ̂ belonging to thefe 
hilly Regions*, which, when full and mnning over, may vent itfelf with 
Force and Plenty into this F ield ; and, when Scant o f  V/aUr  ̂ abforb and drink 
in the fame again ; the JVatcr o f  the Ixhe  returning but from whence it came, 
having no River running out o f  it whereby to be difcharged.

I went alfo to a noted Stone, commonly call’ d the Ftjheys-Stoue  ̂ which hadi 
fomewhat of the LJfe o f  the J^iicfcGpe-piUar at Grand Cairo, It is a large Stone 
upon one o f the H ills, or elevated Parts o f  the Field j which, whenfoever ic 
appears above IFatcr^ the Vipermcn upon the Lake take notice of, and know 
thereby that in a few D ays the Water will retire under Ground. F or atter 
the filling of the in Septcmler never decreafcth fo low again,
as to let the FiJker-ftcjic appear, ’ till it begins to retire under Ground.

(2.) This Lake was by the Antients called Lugea PaluSy by the Moderns Lacus
tho* at prefent its L^iin Nam e be Lacus CirknlcenfiSy in lligh-dutch VjUaiUr. 

^ircbnijerfee  ̂ and in our Carniolan Tongue Zirkmfco Rejero, W h y  it was fo call’d *9** P’
o f old is unknown, or very uncertain, but the Original o f  the prefent Nam e is 
more fure, it being derived from the adjacent T ow n  o f Cirhiiis^ which took 
Its Name from a Chapel o f  the Virgin Ma)^, that at firft Hood alone, but 
^ow the Tow n is built rouhd it. T his Qhapd was no great Üdifice at firlt,
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and therefore was called the /t//Ie ChapeU which in the Lmiguage o f the 
Country is Zirkviza  ; whence the Lake was named 7/jrkvifco Jefcro^ or the 
CbiipeULake^ but now by Abufc, v  being changed into Zirhiifco Jefero.

It is diftanc from the Capital C ity  o f  the Province Lahac 6 German Miles, 
is a good German M ile long, or better than 4000 Geometrical PaccSy and is 
about half as much in Breatlth. Its ordinary Depth is 10 Cubits  ̂ its leaft 5 or 
6 , rarely 3, but its greateil is 16 Cubits. It is every where furrounJcd witii 
w^oody Mountains, which on the South and W eft-fide are very Iiigh, and 3 
M iles broad, running far in length into die Turkiflj Country, and afford nothing, 
but horrid ñony Dcferts, overgrown with Trees. O n the N orth and Eaft 
Side there is between the Mountains and the L ake .1. fmall 'rerritory  ̂ which, 
tho’ narrow, is neverthelcfs pleafant, and is inhabited by 1 T ow n , 3 Ca- 
ftlcs, and 9 'Villages, and adorned with 20 Churchcs ; ns may be fecn in the 

-F-i- Í0. M ap, whicli was drawn by m yfclf upon the Place with all poIFible Care.
In the Mountain called Javornik^ ftanding near the L ake, there arc two 

Ikles^ or exceeding deep Precipices, in v;hich many thoufand v/ild P'lgtm  
rood all the W inter ; encring in Jutionn^ and coming out with the firit of the 
Spri7ig: V̂ ’ hat they live upon in thefe Cavc^us is unknown, but I take it to be 
the nitrous Sand. In another H ole, called SlhenzUr *tis the Bdiet o f  the Coun
try  People, that tl ê ll^ttchey hold their Afiemblies, becaufe that Icveral times 
L 'gh ts like Ignes fatui are obferved there. On the 7 'op o f this H ill is a Hole 
o f  an unknown Depth, out o f which there often breaths out noxious H ail; 
and ior this Reafon the Trleft o f  Zirknitz every lVhit¡on-Monáay goes to the 
H ole in ProcciHon, and ufes over it a ccrtain Form o f Exorcifm.

There run into this continually 8 Rivulets. T h e  two lead: are callcd 
BcUcberch and frefcnz ; the tliird is t!ie Fountain Oberch, out of which abun
dance o f ÍVaíer guílies with great Force ; the fourth, fifth, and fixth, called 
Siehrziza^ Unfwziza^ and Í>erGmfchiza  ̂ may for their Bignei*s dcferve the 
Nam e o f  R iv e rs ; the fcventh, Martinfcbiza^ breaks out at a Cleft in the 
R o c k :  T h e  laft, cú\^á Cirkni7u:r-bacb  ̂ is a pretty large River.

N ow  this Lake being every where fiyrounded with Mountains, and no 
where running over, Nature has given it two vifible Channels, or ñony Ca
verns, caird  Velka-karhuza and Maia-karlouza^ by which the W ater runs un
der the Mountain^ and a third conccaled fubterrancous Pafiage, v/hich without 
doubt communicates with the other two under Ground fas 1 ihaU hereafter 
prove.) 1 ‘hefe, having run half a German M ile, come out at the other Side of 
the Mountain^ near the Chapel o f St. Cantian  ̂ as I have faithfully drawn it, 
in a Beferi'pkce^ at a ítony C aie  and become the / ¿ / w  called by the In
habitants Jefcro  ̂ that is, the luikp. T his River Jefero  ̂m ark’d if, isrcafonably 
big, and, having run half a quarter o f  a M ile, enters a wide Jlony Ca'vern h  
running ilowly under the H ill for the Space o f  a good Mufqiat-Jhot; then 
com ing out again on the other Side, after it has run thro* a I'mall Plat w; fih 
it enters a third Cavern or Grotto C, v/liercin having pafTed 50 Paces, one may 
fay Siftc Viator^ ne plus ultra \ ibr it runs no longer peaceably as before, but with 
great Noife and Roaring falls down a very much inclined Channel of Stone, 
ib that ncitiicr 1 nor any duril follow it farther. In lune^ 1678. I
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p^yfelf in a fmall Fiíher-boat under the Mountain through the Cave /, and 
cn tred  the Groito C, ’ till I  came to the aforefaid Falls, without any Danger 
o r! r o u b le ,  the PaiTage being wide enough.

It muft be noted, that the V alley wherein this R iver Je/ero runs is exceed
ing l êep, but the Plat o f  Ground m m is plain and ftcny, o f  an O val Form, 
and is ilirrounded witli ( as it w ere) a very high R a m p a r t A "  A", fo deep 
that it would be impoffible for a C at to climb out o f  it, unlefs at one Place,, 
whereat a Man may make a ihift to go  up and down, tho’ not without Pe
ril of his L ife ; the way being in fome Places not above three or four Inches, 
2nd no where above 6 Inches wide. In the Y ear, 1684. I went down here in 
Company with a French Gentlem an; but the W ater being up, and we want
ing a Koat, we could not go  under the H ill, nor enter the Grotto C ;  fo we 
returned, and wit!) great Diiliculty defcended by a fteep and narrow PaíTage. 
at D, and cam ero a Cave bigger than any Church, thro’ which the R iver 
Jeffi'ovuus, Here we found fcveral Figures o f  Stone, the W orkm anfliip of. 
Nature, and ftrange Holes and Caverns in the Earth •, but, by reafon the 
River was then up, wc could go no farther. A t  other times, when the. 
Water is down, one may go  with lighted Torches- a great way under Ground ; 
and it is faid there arc here very odd Figures formed by the petrified W ater 
Among the reil one refembling a W eaver at W o rk , o f which the Country 
People want not their luperftitious Traditions.

But to return to our L-ake; I fay, that about the Feaft o f Sr. Jajjtss's 
fidey and fometimes not ’ till Augujk  ̂ the W ater runs away, and it is dry : 
But it fills again, and n'.oíl con'inionly in Ooloher or November  ̂ yet fo as noc 
to obferve any certain time ; for fometimes it has been dry twice or chrico 
'in a Year •, as in the Y e a r , 1685. it was dry in Janumy, A gain, the W ater 
began to draw oft' on the 15th o f  AuguJl^Jl, N . and it was quite clear by the: 
8th of i and this prefent Year, 1687. it has b ¿ n  thrice empty,
which makes the Fiihing very poor and inconfiderable. Sometimes again, 
tho’ but feldom, it has happened to be three or four Years together full o f 
^Vatcr, and then is the belt o f the Fiihing. But it never yet was obferved 
that this Lake was dry for a whole Y ear together.

The Right o f  Fifliing in this L ake, upon certain Term s agreed on, does 
2t this time belong to the Lordíliips or Caílles follow ing; i .  T o  Haafperg,
2. Steeghrg. 4. Schnecpcrg, 5 . Avefperg. 6. Sitticiunu^ which is a
Monaitery oí.Ciftertian M onks.

fhere are 3 Iflands in this L ake, v iz , M ala-gcrizcM á Velkc-gcr 'zzâ  which 
are uninhabited : 'I'he third is a very pretty líland called Vomek  ̂ that is rea- 
fonably big, having.upon it a V illage o f four Moufes, called O ltock; above 
this low n  upon a Uttle Fminence ftands a Church, which is no fmall Orna." 
nicnr. TJioíe that live on it have I'iclds, M eadows, l^aílu^es, W ood, Garr 
dens, and Orchards, and all Things-neceíTary for l.ife.

There is alfo a very fine Penwfuia all covered with W o od , called DorvafiL  
the Lake is up, and one comes in a Boat between the Ifland Vornek and 

this the farther Part o f  the L ak e , lying u n d e r  the Mountain,, ve iy
yidl refcjnbics a curious P ort for Shipping. A t  the farther End, when the
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!» ,

t  ■

h  I

( 3 1 ®  )
W ater draws off, there ap¡^ar R ow s o f Stakes, a Sign that there hath been 
formerly a Bridge^ and therefore it is at this D ay called the Old Bridge.

In this L ak e there arc many Pits in the Shape o f  Bafons or Caldrons 
which are not all o f the fame Depth or Breadth j the Breadth of them bein» 
from  20 to 60 Cubits more or lefs, and the Depth from 8 to 20 Cubits. In 
the Bottom o f the Pits are f,veral H oles, at which the W ater and Fiíhes 
enter, when the L ake ebbs away.

T h e  principal Pits, in which they fiih, are 18 , fitiiatcd and named as is 
reprefented in the M ap. T h ey  are called Maiijoberch^ Velkjoherch  ̂ Kmine^ 

6 0 . Suetusknjmmna, Vodonos, Louretfchkaj Kraloudour^ Refcbeto^ Ribeskajanma^ 
Rcthje^ Sííííirzíty Ltpanza^ Gehuo  ̂ Koieii, Ainz^ ZeJIcnza  ̂ Poumgk  ̂ and Leviflse. 
Belides thefe there are fevcral other lefs Pits o f  no N ote, bccaule there is 
no fiich fiíhiníí in them as in thole but now mentioned.

In the Months o f  and Auguft^ when this L ake Ix'gins to draw
off, it grows quite dry in 25 D ays, if  no great Rains intervene. A nd the 
aforefaid 18 Pits are all emptied, the one after the other, in a certain and 
never failing Order o f  Tim e.

W hen the L.ake begins to fink, which appears by a certain Stone that 
they obfcrve, tlie Inhabitants o f  the T o w n  called Oberdorff  ̂ or Seedorf, give 
notice thereof to all the neighbouring Fifliermen, that are appointed by 
the fevera! Lords Iiaving R ight in this Fiíhing. 'I'he People oí this 'I’owa 
have Orders not only to watch the falling away o f  the W ater, but like- 
wife to take care that no body prefume to fiíh in the L ak e when it is full of 
W ater ; that being forbidden: So that thefe are, as it were, the Keepers of 
the Lake.

1. T h e  firft Pit, called Malijoherchy is not properly a Pit like a Caldron, 
but only a DepreíTion o f  the Bottom without any Holes in i t ;  But there 
grows much Grafs and W eeds, and many Fiih are catch’ d therein. Three 
D ays after the W ater begins to ebb, this Pit is emptied : Then the Pariih 
Clerk o f  Seedorf gives notice thereof by tolling a Bell, and all the Inhabi
tants o f  die T o w n , O ld and Y o u n g , M en and W om en, lay afide all other 
Bufinefs and go  to fidiing, ftark naked as ever they were born, without 
any regard to M odefty or Shame.

T h e  Fifh they catch they divide in halves; one Part they give to the Princc 
o f  Eckmbtrg^ as the L ord o f  the M anour, the other half is their own.

2. T h e  Pit Velkjoberch is em pty the third D ay after Malijobenh \ the Man
ner and R ight o f ñfliing as in that.

3. Four H ours after this the Pit begins to em p ty; here they ge
nerally fiih with a T raw lc, as in feveral other Pits o f lefs N ote, having 
firit purchafcd leave o f  the aforefaid L o rd  o f  the Manour, H ere, as likc- 
>vife in the Pit

4 . Sueiuskajamma (which finks one H ou r after Kamine)\% much Fifli caught, 
and Abundance o f large Crabs ; but they are lean, and o f  no good T ailc.

5. T h e  fifth P it Vcdonos dries 5 D ays after Kamine, In this and the other
Pits which follow they fifh with a long N et or Sayne, Herein they can have
<10 more than five or fix H aw ls, by realbn o f  tiic great Swiftnefs w h e r e w i t h
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the Water runs away at the H oles in the Bottom (which is fuch that a 
Horfe can hardly keep Pace with it) and carries away the Fifh with great 
V io le n c e  under the Earth. Sometimes, when Fiíhermen are not nimble, 
they can fcarce get two H aw ls before the W ater be gon e: T o  prevent 
which they have a M ark near this Pit, v iz, the Sio?!e Ribeskekamm^ that is, 
the Fififr's Stone'y which, as foon as it begins to appear u p on ih e Recefs o f 
the Water, gives noticc that it*s time to begin the F illin g .

6. The Pit Loureifchka is evacuated a D ay and a half after Vodonos ; the 
Flihin" is after the fame M anner, and the fame Caution necefiary, becaufc 
of thc^fuddcn Recefs o f  the W ater.

y. Tiie Water leaves the Pit Kraloudour 12 Hours after Louretfchka j and 
three Days after that

8. The Pit Refcheto. In this latter, in the Y ear 1685, after the L ak e had 
b e e n  fe m e  Years without being dry, there were taken at the firil H aw l 21 
Carts of Fifli, at the fecond 17, and at the third 9 ; as I have been credibly 
informed by thofe that were prcfent.

g. The Pit Ribeskajamma falls dry at the fame time with Refcheto^ which 
is that next to it. In this Pit they fifh under Ground, which is a Curiofity 
not unplealant, and dificiing from all the reft. For there is in the Bottom 
a great Hole in the Sione  ̂ by which Men may eafily go down with lighted 
Torches, as into a deep Ciftern *, and there is under a large Cavern like a Vault, 
theBoccom or Pavement whereof is as it were a Sieve full o f little Pioles, 
whereby the IVater runs away, leaving the Fifli dry, where they are caught.

10. Vhe Pit Rethje is em pty two i  iours after Ribeskajamma^ and is o f  no 
great Confeqiience for Fiili, A n  H our after this, the Pic

n .  Sittarza *, and in five or fix Hours more
12. Lipanza falls dry.
13. The third D ay after the YytG ehnoh  evacuated; in this they

rarely fifh with Nets, but let fall dry •, and the Floles in the Bottom being 
fo fmall, that they excecd not the Size o f  a M an’ s A rm , all the great Fifh 
are left behind in the Pit.

14. T w o  Days after Gshno the Pit Koten becomes dry : In this they fome- 
times take the Fi!h as in the former ; but the H oles being greater let bigger 
Fiihes pafs.

15. The Pit j^inz empties four or five H ours after Koteu: In this they 
fcidom (unlefs they cannot help it) let the W ater run away without ufing 
their Nets, as in Gebno ; becaufc o f  one great H ole in the Bottom , whereby 
many great Fiihes may efcape.

16. The Fit Zeflenza links t h r e e  H ours after ; In this they always. 
fifi with N eis ; as in

17* Pounî k  ̂ which is emptied the next D ay after Koteu,
18. T helaft Pit called Lrdfche  is evacuated the third D ay after Pcunigk, 

that is, the 25th D ay from the beginning o f the Recefs o f  the W ater o f the 
i-ake; fo that in 25 D ays the fiih:ng o f  this Lake is over. In tliis laft Pit, 
a^ut 17 Years fince, I am ccrtain’y informed, that there fell a Plaíh o í Light-

about the time o f which itunped a great Multitude o f  large*
" FtJbtSy,
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Fifl^Sy fo as tin t tl)ey filled 28 Carts with th em : (B y a Cart is m ean t as 
much as one H orlc can draw.) T hefc Fiili arc not properly Tbundcr-ftruck 
but only ilunned with the Violence and fulphurous Vapour o f the Lir/!it! 
nlng, which makes them rile and fwim as dead upon the I 'o p  o f  the W ater • 
but, if  diey be taken up and put in frefli W ater, they foon recover, other- 
wife they die. This is no uncommon Accident in this Lake.

T h e  Fiihing being thus ended, a Sign is given by tolling the Bell in the 
Chapel o f  St, John Baptift^ near the I'o w n  o f Cirknitz: U pon which ali tlic 
Inhabitants o f  the neighlx)uring Villages, and o f  Cirknitz^ without regard 
cither to A ge or Sex, go  for the m oil part ftark naked into the Lake, and 
look for Filh among the W eeds and Sedge, and in the fmaller Pits : And 
many creep into the fubterraneous Caverns and Pafiages, and find Store of 
large Fiíhes there *, they having full Liberty to fearch all over the Lake 
excepting in the Pits Pia?izt^ Narie, and Velkjcberch. I 'h is barbarous and 
immocleil Cuftom o f going naked has been oi'cen attempted to be reclaimed 
by tiie Carthufian M onks, but all in vain •, for fo prevalent is a Habit of 
vicious Pradtices over good Precepts, that they have not yet been able to 
perfuade them fo much as to cover their Secrets.

There are befides thefe fome other Pits in the I*ake, as Skedfienza  ̂ MaU 
and Velka-hohnarza^ in which ti^ey fifli likcwife *, as alfo in Mala-karlouza and 
Vdka-karlouza ; In both thefe they go  far under Ground with lighted Torches, 
and find FiHi .; but thefe Pits are o f no great Value. In Velka-bcbnarza one 
may go  in at great H oles, and defcend many Fathoms under Ground. Thefc 
tw o Names Vtlka and Mala-hohnarza fignify in the Carmolsn T ongue the 
Greater and LeflTer Dr/w/w;ir; N or is it without Reafon that thefe Pits are 
fo called ; for, when it thuuders and lightens  ̂ there is heard in thefe two Pits, 
as it were, the Sound o f many Drums beating, which jinno 1685 I heard with 
m y own E a rs; it thundering diree times fucccfilvcly, and the Sound o f  Drums 
aniwering accordingly.

T h e  two Pits Narte and Pianze are never emptied, but always remain 
fcnm\ when the reft o f  the I.ake is quite dry. It is believed that in thefe 
Pits the F jJIj lay their Spawn, and therefore it is prohibited to fifh in them. 
In  them is an incredible Num ber o f  Ilcrfe-keches^ wliich, according to the 
vulgar Opinion, underftand certain W o r d s ; for that, upon repeadng them, 
they will come in great Parties towards him that repeats them ; whereas, if 
he be filent, very lew o f  them will touch him. I'hefe Hcrfe-leeches often 
ftick  upon the People in the fiíliing time fome o f  them being difperfcd alt 
over the Lake*,) and the M ethod they take to get them oft' is to get fome 
other Perfon to pifs upon the Lecch^ which makes it let go  its hold ; and this, 
without any refpe6t to M odeily , is praélií'ed as well upon tlie IVmen as Men,

I'here arc in the Mountain nigh the L ake, but fomething higher than it, 
tw o great and terribly ftony Caves  ̂ the one called Urainajamma  ̂ the other 
^ekadulze\ which, tho’ far diftant one from the other, have yet the fame effcfl, 
•viz. W hen it thunders and lightens  ̂ thefe two Caves do emit Water with a 
wonderful and incredible Forcc, and with it fomctimes a groat Quantity ot 
Ducks^ with fome Filh j which I m yfelf obfcrvcd xwOSohcr^ 1685, not with
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out great Danger oF m y Life. I took my Morfe and rid crofs the Lake as far 
as the liland Vcrneck  ̂ in Com pany with two old experienc’d Fifl:ermen \ when 
fudticnly the Cavern in tlie Mountain Silvenzfi liegan to breath forth nVilly 
V ap o u rs, forming a Cloud. Ujion whicli my Fifljcnnen advifed me to make 
harte, for without doubt thofe Clouds would produce a  Tmpeft. T h ey  had 
fcarce faid fo, when it began to lighten and thunder dreadiully; and 1 had 
Difficulty to pcrfuade them to accompany me as far as the Fit Vdkahchmrza^ 
being deiirous to examine what is faid o f  it; that, wlien it thunders, the Scmd 
of many Bruwmcrs is heard in it. T his [ found 3 times to fucceed as report
ed ; and then, wirh all tlie Speed we could, we halted to the líland Velka- 
êrizâ  not being able to go  farther, becaufe the W ater was in many Places 

grown out o f our Depth, where two Hours before we had pafied dry. Here 
we got one o f the little Ff/her-Boats, which, when the L^ke is dry, lie difperfed 
here and there on the B ottom ; and having got off my Horfe, we began our 
Voyage, but had the ill Luck, to overfet our Boar, and fo were obliged to 
fwim for it, and \\ ith much to do arrived fafe on the other Sbcre. Then we 
could fee from the other Side, that the W ater gufhed with great Tmpeius one 
of the Cave Sekadulze  ̂ being caft 3 or 4 Fathom, as if it were forced by a 
Tin-Engvie^ and feveral bl.nd Ducks wcvc thrown out by the IVater. It is noc 
tobe wondered that the Lake fills fo f a i l ; for, confideringthe Violence where
with tlie Water ruílies, it is as much as a great R iv er ; this Cave Sekadulze 
being a Fathom wide, and higher than a M an. It is looked upon as a dan
gerous Thing to enter into this Cave, becaufe the W ater comes fo all on a 
fudden, that if it ihouid chance to come it is impoíTible to efcajjc it.

When it rains moderately, the PVater fpouts with great Violence two or 
three Fathoms perpendicularly, out o f the Pits Koteu and ZeJJenza. It comes 
likewife forcibly out o f the Spring TrefenZy as likewife out o f  Velkjobereb 
bringing with it, at this latter. Abundance o f  Fifh, and fome Ducks. But when 
it rains very hard and long together, efpecially with Thunder  ̂ then the IV 3- 
ier breaks out with very great Force, not only from the atorefaid P/Vj, 
lioksy and Caves  ̂ but likewife at feveral thoufand other little HoieSy which 
are all over the Bottom o f  the ¿AikCy and which, when the Lake is dry, drink 
up t h e o f  the 8 Rivulets that run into ic, fpirting feveral Fathoms 
high, from fome perpendicularly, f r o m  others obliqueiy, fo that there is not 
a pleafanter Sight than this. A nd out o f the Pits Refcheto  ̂ and fome
others, having got H oles at there comes with the iVaSer a great
Qiiantity of Fijb. In cafe o f great Rains, the 8 Rivulets are likewife much 
increafed; fo that, all things concurring, this Lake in 24 Hours T im e will, 
from quite dry, be full o f  Water^ and fometimes in 18 Flours ; tho* at other 

.times it has been known to be three W eeks in filling. But it is a conftant 
Obfervation, that Thunder and Lightning help much to f l l  it f|)eedily.

 ̂his Lake, being thus by turns wee and dry, ierves the iphnbicants for 
^lany Purpofes. For i l l ,  while it is full oi' W atir, it draws to it ieveral 

orts o f a n d  Ducks, and other Wafer-lowl'y as Herons, bwatjs, 
and the like; which may be íhot, and are very good Meat.
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N ext, as foon as the L ake is emptied, they pluck up the Rujhes and iVeeds 
which m ake excellent U iier  for Cattle, 3 . T w e n ty  Days after it is fully 
dry they do cut a great Quantity o f  Hay upon it. 4. A fter the Hay is in, 
they plow it and fow Millet^ which fometimes, by the too fudden coming of 
the IFater^ is deftroyed *, but it generally comes to M aturity. 5. W hile the 
M illet is on the Ground, they catch a great Number o f  ^ fa tls. 6. The 

being in, there is good Pafture for Cattle. 7. When the Lake is dry, 
there is great Variety o f H u n tin g ; there com ing out o f  the neighbouring 
Woods  ̂ and Mountains^ Plenty o f Hares^ Foxes  ̂ Deers  ̂ to/w i, Bears  ̂ ^ c . io 
foon as che W ater is gone. 8. W hen it is full one may fiíh in it. 9. In 
Winter-time it will be fo firmly frozen as to bear ail Sorts o f  Carriages, and 
is a great Convenience to the People to fetch their W ood and other Kecefia- 
ries. Laftly^ A t  the time when the W ater goes away it yields great Abun
dance o f  Filli, as hath been already faid. A n d  that which is m oil wonderful 
is, that all this comes to país in the fame Place, and the fame Y ear, provided 
the Lake be early dry, and it fill not too foon : But it is to b e  noted, that 
the H a y  does not grow , nor is the M illet foon all over the L ak e , but only in 
the more fertile Places.

There are only thefe Sorts o f  Fifli taken in this L ake, which are very well 
tailed. T h e y  are the fluviatilis^ or Eel-pout^ fome o f them weigh
ing two or three Pounds. 2. ^ench  ̂ fome o f  them weighing fix or feven Pounds. 
A n d  •̂ dlŷ  Pikes in very great Plenty, 10, 20, 30, and fome o f  40 Pound 
W e ig h t ; in the Bellies o f  thefe it is comnion to find whole Ducks. Crabs
are found no where but in the Kamine Sueiuskajamtna: T h ey  are
large, but ill tafted.

I 'h e  Cauje or rather Modus o f  all thefe wonderful Thcenmnena in the Lake 
o f  Zircbnitz is, according to m y Opinion and Speculations, as followcth : 
There is under the Bottmn o f  tlie Lake another fubterraneous one, with which 
it communicates by the f e v e r a l d e f c r i b e d .  There are alfo one or more 
Lakes under the Mountain Javornik^ but whofc Surface is higher than that 
o f  the Lake o f  Zirchnitz, I'his upper Lake is poifibly fed by fome o f thofe 
m any Rivers which in this Country bury themfelvcs under Ground, and has 
a Paifage fufficient to carry the fVaters they ordinarily bring into i t : But 
when it rains, efpecially in ^hunder^Shcwers^ which are the m oft haily, the 
W ater is precipitated with great Violence down the deep Valleys, in which* 
are the Channels o f thefe Rivulets •, fo that the W ater in this L a k e , being in-
creafed by the fudden com ing o f  the Rains fafter than it can- empty, fwella
prefently, and finding feveral H oles or Caverns in the Mountain higher than 
Its ordinary Surface, it runs over by them both into the jiihterraneous Lake, 
under that o f  Zircbnitz^ into which the PFater comes up by the feveral Holes 
or Pits  in the Bottom thereof, as likewife by vifible Palfugcs above Ground, 
fuch as Urainajamma^ Secadulze  ̂ and Irefenz,

T h a t fome o f  thefe Pafiages bring Ui¡b  ̂ fome Ducks and Fifo^ others only
Water^ feems to depend on the Pojlticn o f  the inward M ouths oí thefe
terraneous Channels \ for, if they be fo conilituted as to draw orí the Water
from the Surface o f  tlie upper i.a k e  on which the Ducks fwim, they muft necc-s

be
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be drawn aw:»y by the Stream into thefe Caverns  ̂ and come out with rlie 
Waters But if ib that the Channels open into the upper Lake under die Sur
face o f the JVater  ̂ anti from thcnce afcend obliquely for Tome Space before 
they come to cici^end, then the W ater they carry is drawn from below the 
Surface, and confequently can bring with it no Bucks^ but only Fiflj, Thofe 
Pits  ̂ which yield only Water^ may well be fuppofed to be fed by PalTages too 
narrow to let the Fifli pafs, tho’ their Multitude may make the Quantity of 
Water they emit to be very confiderabie.

The Manner o f  the failing o f the Water  ̂ or emptying o f  the Lake  ̂ I 
thus explain. Afcer a long Drought, or W ant o f  Rain, ail the Springs that 
feed the upper L ake under Javom ik arc much diminiíhed ; fo that, wanting 
freih Supplies, it ceafes to run over by the feveral Channels but now men
tioned : Hence the L ak e  o f  Zirchnitz^ and that under it, are fed only by the 
8 Rivulets that always fall into them ; and then the W ater draws o ff fafter 
than it comes in, both by the Channels o f  M ala and Velká-karloUTuiy as alfo 
by a concealed fubtcrraneous PaíTage out o f the under Lake, wliich latter 
alone is able to tranfmit inore W ater than the faid 8 Rivulets afford. Con- 
fequently the L a k e  m uil fink, and that in a certain Proportion o f 1 ime, 
depending on the (^lantity o f  W ater to be evacuated, compared with the 
Exccfsot that that runs out, above that that enters at the fame time. i .  
Thofc Pits tiiat are higher are fooneft dry, the lower lateíl, and fo come to 
be emptied in the Order above defcribed ; and, when the L ak e  is all dry, 
then the faid Rivulets foak by feveral little Moles in the Bottom into the 
under Lake, and all their W ater is carried away by the aforefaid fuhtaranems 
Paffage.

I'hat there is fuch a Pajpige is very evident, and that it communicates 
under Ground with the Channels o f  Mala and Felka-karlouza^ coming out 
with them, as hath been already faid, near St. Cantian at a R ocky Cavey and 
making the River Jefero: For when the Lake o f Zirknitz is very full, and 
runs out o f  both Velka and Mala-karlouzay the River Jefero at St. Cantian 
overflows, and runs with great Violence ; when it only runs out at Mnla- 
karloitza (which is ibmewhat lower than the other) then the W ater of Je
fero is much lefs rapid ; but, w'hen the Lake is fo fallen that it runs out ac 
neither o f the two, the River Jefero is ftill lefs, but runs with a confiderabie 
Stream, *till two Days after the L ake has been dry ; after which the faid R i
ver becomes little, voiding no more W ater than the Lake receives from the
8 Rivers that run into i t : By which it is clearly proved, that this fubter'- 
Taneous Paffage does meet with the Channels o f Velka and Mala karlouza^ 
and needs no farther Illuílration.

Hence it appears, w hy this L ak e fometimes is twice or thrice dry in a 
Year, at other times continues full for three or four Years together, but was 
never known to be dry for a whole Year’s time ; for it falls dry ac any time, 
yhcn there falls but little Rain in a long Spacc o f  time ; and in rainy Years 
|t continues always fu l l ; but it never happens in this Country that there
is a Drought for a whole Y'ear together.
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T h e  Ducks I have fo often mentioned, and which arc caft out with the 
Watery are generated in the under the Mountain Javornik\ when they 
firft come out they fwim well, but are ftark blind, and have no Feathers 
on them, or but few, and therefore are eafily caught *, but in 14  Days time 
they get Feathers^ and recover their Siglu yet fooner, and afterwards 
fiy away in Flocks. T h ey  are black, only white on the Forehead, their 
Bodies not big, refembling ordinary IFild-Bticks^ and are o f  a good Taftc, 
but too fat, having near as much Fat as Lean.

I killed fome o f  them as foon as they had been caft out at Sekadulze ; and, 
opening their Bodies, I found in them much Sand  ̂ and in fome few fmall 
Fiihes, in others green Stuff like Grafs or Herbs, which was the more 
ftrange, becaufe I never found any green T h in g  growing in any o f  our fub- 
terraneous Grottoes or Lakes in Carmela \ I tried alfo to procure fome o f the 
F ifh  at the time o f their being caft out, to open them, and fee what they 
live u p o n ; but notwithftanding all my Endeavour, I could not get any of 
them to fatisfy m y Curiofity withal.

A lm oft every Y ear, at a H o!e in the Mountain called Storfegj about half a 
German M ile from the Lake o f Zirchnitz^ near rhe I'o w n  o f Laas^ whenever 
there happen great Floods o f Rain, this Sort o f  Ducks is cart out in great 
Abundance, by the W ater guíhing out with much Force. I conceive that 
this Cavern Storfeg is another PaiTage out o f  the fame Lake untler Javormk  ̂
that overflows and fills up our L ake o f  Zircbnitz \ bur, this being fbmewhat 
higher, it never runs out, unlefs the faid Lake be more than ordinary fweN 
led by the Violence o f  the Rains. T h e  carting out o f  great Numbers of 
Ducks here is fo common, that it is looked upon as no Rarity.

It may feem ftrange and hard to believe, that there íliould be fuch 
terraneous Lakes and Channels as we may fuppofe ; but, belides that without 
them it would be impofilble to account for all thefe fcveral Fftc£bs, which 
are moft tnie, and which I m yfelf have obferved, there is a moft notable 
Inftance o f  the like Things found in the ¡ubtcrraneous Cavern  ̂ called the 
Grotto Podpetfchio,

I 'h is  Grotto is in Carniolcy in the Pariih o f  Guetenfeld  ̂ diftant four German 
M iles from the City Labac a is a, H ole or Entrance into the rocky Moun
tain ;  ̂ is a great Cavern in the Mountain, capable to hold above a hundred 
Horfemcn ; / ¿ is a Channel big enough for a M an to pafs by as far 
as the L ak e £?, out o f  which L ak e the Inhabitants l.ereabouts draw all their 
"Water, having none nearer, and fetch it with lighted 'i ’orches. Into this 
L a k e  0 the W ater runs with a great Stream by the Channd 4  ̂ and out ot 
this L ake it falls down a Precipice into a great Cavern, with fo much Noife, 
that the Difchargc o f a Piftol would not be heard here. There is likewife 
another Channel w, which tends upwards obliquely, and leads to the great 
L a k e  », whofe Length and Breadth arc hitherto undifcovered ; I looked 
about it with many Lights, and could fee nothing but W a te r ; and, throwing 
Stones feveral W ays as far as I could, I heard them all fall in the W ater: 
A nd I found the Depth o f  it near the Bank to be ten Cubits, and doubt not 
but it is m uch deeper in the Middle.

The
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The Country People told me, that this Channel I  affords always an equal 
Q u a n t i t y  o f W ater, or elfe is quite d r y ,  and that ibmctimes it will ceafe

run in a M om ent, and continue dry for fome W eeks ; and then on a 
fudden it will run again with great Force, fo as the Noife thereof frequent
ly frights the People as they come for W ater.

Out of the Cave h there is another Channel which is divided into three 
others á e  f .  This Channel /  tends obliquely downwards, ’ till it comes to 
a running Water in gy from whence one may go on to by where, looking 
thro’ a little H ole, one may fee another little Lake.

All the Channels I have mentioned are formed in a very hard R ock, and 
are fmooth or polilhed, as if cut by M en’ s Hands. Thefe may be fecn by 
any one that will go  with lighted Torches *, and there are many fuch, in 
which I have not been.

If any one would carry a Boat to the Lake w, and would row upon it, I 
doubt not but he might find feveral curious Things. I believe this fubter- 
raneous Lake to be a German M ile long : lo r  from this Grotto Podpetfchio, at 
a Mile’s Dillance, there is a Village caUed Kcnipale  ̂ whofe Inhabitants have 
no other Water than what they fetch out o f a H ole in the R o ck , going 
with lighted Torches, by a large Channel, to a great L ake under Ground.
I meafured with good Geometrical Inllruments, fuch as Miners ufe, the 
Level of thefe two I.akes of Podpetfchh and Kompale  ̂ and found them to be 
in one Horizon; and this I did twice, both when the Channel I at Fod- 
fetfcbio run, and when it did not run. W hen it began to run, I found, that 
the Lake n was two Cubits higher than it had been before •, when it ceafed 
to run, I came again on purpofe to obferve it, and found that then alfo the 
other Lake at Kompak was in the i;ime Level *, from whence it is moft cer
tain, that thefe two are only one continued fubterranean Lake.

XX. T he Lake o f Geneva  ̂ which is one o f the moft pleafant Places o f the 
World, lies like a Croijpwt o f  W ater, one Extremity whereof is i8  Leagues 
diftant from the other, and the Banks o f  which are gently raifed to fome n.W.p.s.043 
Heights, then to Collines, at length to ftupendious Mountains •, which yet 
are not fo linked to one another, but that they leave betwixt them Inter- 
ftices of 15 or 20 Leagues Profpe6ls, checkered by Meadows, Corn-Fields,
Orchards, Vines, Forefts o f Fir-Trees, Snow lying on the Sides of the 
Rocks. A ll thofe Objedts, which at a Diftance are confounded, and feem to 
make but one, have near hand their feveral Beauties. T h at Point, where 
Genrja ftands, is fomewhat longer and more extended than the other. 1  his 

where ’ tis largell, which is from Merges to nonon^ is about 5 
good Leagues over.

Ihe Water o f this I.ake is very good to drink, and fo limpid alfo, that
even in the rolling o f  the W aves, whicli fometimes g o  high enough, the W a-

is not troubled but along the Banks. A nd if  one do attentively look
down from the Caftle o f  or from any o f  the neighbouring Heights,
into the Bottom of the L ake, he may fee high Mountains under the W ater.
And the Water is fo deep before Vemay^ that the founding Line at the End
of 400 Fathoms fcems, becaufc it will not ib y ,  to touch upon fometliing

flippery
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(lippery, *T is held to be 500 dcop before ; and *tis afTirtnM
tliat near this great Depth there may be fecn a kind o f  lOe under W ater. *

T Iic  Rhone enters at one o f the Points o f the Croijfant into the Lake, and 
iflbes out at tlie other *, but witli this Difference, that whereas he comes in 
dirty and m iry, he ever goes out ib pure and clear, that under the Bridge of 
Geneva^ where the W ater is deep 25 Feet in Summer, you may well difccrn 
the fmalJcil Stones at the Bottom. A n d  the fame W ater, which in this 
Place appears o f  a Sapphyrhie Blew  in the Shade o f  tlie H ouies, appears al
together 6>««, nor is To tranfparent, when the Sun ihines on it.

H avin g heard the Sentiments o f  the Curious o f  Laufanne and Genrja^ and 
t]ie Opinions o f  the m oil knowing Fifliermen, that are there in great Num
ber, and efpecialiy at Coupet  ̂ I bcheve with rhe latter ; that akhough the
Rhone entering into the L a k e  lofeth its Violence, yet doth he ilill keep
fome fenlible M otion in fonie Places, and every wliere obfervable ; and 
tiiat no Trouts are taken any where in this L a k e  but in this Current o f the 
Rhone.

T h e  W ater o f  this L ake commonly begins to encreafe about the End of 
Januiir)\ or the Beginning o f  February  ̂ and continues 10 do fo unto the 20th 
o f  July  ̂ and often unto the very M onth o f  Aiiguft •, and then it infcnfibly 
decrcaieth, fo that the W ater is lefs high in the W inter than Summer, by 12 
or 15 Feer. A bout this Increafe o f  the W ater there are different Opinions; 

f ’ tis true, they all believe in general, that the principal Cauft; o f the Increafe
Ik f OÍ the W ater is the melting o f the Snow, and o f  the Mountainous Ice,

is in the W inter formed o f the W^aters o f  the Springs, and I'orrems,
ii L wliich die Froft fixeth. T his is fo true, that, when diere is much Snow in
' W inter, the W aters are very high the enfuing Summer : But when great

\ Rains chance to fall in then the Snow, not yet being well harden’d,
'  . melteth on a fudden altogether: A n d , when this M elting is not fo violent,

all the Snow, that will melt, melts at the End o f  May, or the Beginning of 
; j^une ; fo that, there remaining but the Stock o f  Ice for entertaining the In-
* creafe o f  the W ater unto riie M onth o f  Auguft^ íome have thence been

11.: induced to afllgn other Caufcs.
t**' A t  the Ifiuing out of the Bars, that from Genroa on tlie Side o f  the Lake,
^  are feen in the W ater two or three huge Flints ftanding out o f  the Water,
T the chief o f  which they call N iton: A n d  the Tradition is, that it formerly

was an Altar confecrated to Neptune^ there being alfo a Place cut out in the 
.•jj M iddle, which they take to have been the Place for the Sacrifice. On this
. F lint 7 or 8 Perfons can fit \ and fometimes, when the W aters are very

low , there are found about it Knives, and Needles, as thick as Bodkins of 
^  * Tw eezers, and much longer; both o f  Brafs, well enough made, and efteemcd
W- ' for to have ferved for the Sacrifices.

T h is  L a k e  in ferene and calm W eather appears fometimes, and that 
e v ^  before Sun-rifing, as if it were made o f  diverfe Pieccs dif¿.Tcntly co
loured ; part o f  it being browner than the r e ft ; which feems to be caufed

* by a Breath o f  W ind pafling thorow the W ater, com ing either from the
Bottom oi the I-ake, or from above \ though others think this gentle A g i

tation
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tion to procccd from fome Springs that are at the Bottom, making the 
Water fliivcr above. But that Part o f  the W ater, that is not moved, ap
pears as even and fmooth as a Looking-G lafs, or hke W ater traced by a Ship. 
Â nd, as for the Colours, they are, in m y Opinion, an Effetft o f the neigh
bouring Mountains ; the different Images o f  which, being confounded in the 
Water, make an Appearance of very pale Colours.

After that tlic Rhone is entered into the Lake, he retakes not his impe
tuous Courfc before a Qiiartcr o f  a M ile’s Diilance from its coming forth 
again, that is, above Geneva. A n d  the nearer he comes to that T ow n , the 
more his Betl becomes narrow, and confcquently his Courfe more rapid. Y e t 
this Rapidncfs hath been in our times once furmounted by W ind, and once 
by Water.

In the Winter o f  the Y ear 1645. M orning, about nine
o’ clock, fo furious a W ind, that not only it uncovered the H oufe, but alfo 
laid dry the Bed o f  the Rhone above the Bridge j fo that many, in the View 
of all the T ow n , croflcd quite over it (to the litde líland) dry on Foot, and one 
of the Sons o f  M . D*Aubigny took up fome Medals, which he found in his 
way. This PaiTage was free during an H our’s time, at the End o f  which 
the River retook its Courfe. A t  that Seafon the W ater being very low, 
aiKÍ a W eft-W ind to arrive at Geneva  ̂ being prefled by the high Moun
tains, that bring it upon the T ow n  as by the Nofe o f a Pair o f Bellows, it 
came to pafs, that the W’ înd did violently bear upon the W ater near the 
Bars, keeping fufpended the W ater that was beyond, and thofe Waters that 
were beneath running away downwards by a Decli\'ity, and under the Shel
ter of the Houfes. W hilft I was fcrupling at this Relation, they brought 
me GdUifms his Commentary upon printed 15 6 0 ; where Yis re
corded, that the like Accident had fallen out at Geneva, at the time when 
that Minifter lived th ere; a South-W eft W ind having made the Rhone to 
recoil into the Lake,, and many People having thereupon palTcd over dry for 
an Hour’s time.

C o n cern in g  th e o th e r  A c c i d e n t ; y o u  m a y  rem em b er th a t the R iv e r  Arve^ 
which is a  k in d  o f  T o r r e n t , fa lls  in to  th e Rbone  ̂ ab o u t 10 0 0  P aces beneath 
Geneva. In  th e  M o n th  o f  December, in th e Y e a r  1 6 5 2 , the faid Arve dicf fo  
extraordinarily fw e ll, th at n o t o n ly  it o v e r-ru n  its B a n k s  w ith  Im p e tu o fity ,. 
but alfo in terru p ted  th e C o u rfe  o f  the Rhone, au d  forced  it to  re-enter in to  

the L a k e  fo r  d ie  S p a ce  o f  1 4  M o u rs.
This Lake doth very much abound with Filh, which have, as it were, 

cantoniz’d themfelves, and divided the Lake amongft them. T he Trouts are 
not to be found there, but, as hath been already mentioned, in the Cur
rent of the Rhone  ̂ the Carps have taken up their Qiiarters towards Vetrcay\ 
the Vika  and Searches have alfo tiieir Habitations a-part: But fome other 
i*iih, that are but Paííengers, not living conflantly in the Lake, ipread 
themfelves almoit every where inditfcrently. T he great Tr&iits pafs out o f 
the Lake tor 4  Months o f the Summer, and are taken in Autumn when 
they are returning thither. 1 he Filhing is farmed out at Geneva; and
there are Confervatorics, where many o f thefc big grouts are k e p t; among

which-
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Avhich chcrc arc fohic tliat weigh Fiity Pounds. Soiiictimes they catcli
Pikes there o f 8 0 .Pounds W e ig h t; and a Pound W eight at Geneva you
know  to be 18 Ounces.

In the Months o f  July and .^ugujl.they fiíh for the Fry o f Pearches^^i 
a 7  ime when they are no bigger than the fmalleft T a g g s . Thefe are a very 
delicious D ifli, there called A M e CatUcns,

v c m w X X L  I have leen many W aier-Fow l feeding upon and flying over the
D r . * ?ncrcd L a k e  Avervus^ rqiorted by many o f our own, as well as foreign Writers
n°i7"?°p. Birds at a Diftance. I obfcrvcd fcveral I^ nd-Fow l alfo to fiy over
1038. that L ake, without the lead Diilurbance, from all Sides and Knds. But 

pcradventure the poifonous Steams (if there are any peculiar to that Lake) 
Lm etim es vaniili and return again ; or clfc may be alter’d by new Effluviums 
intermingleti widi them.

:! 'i t  '  •

X X I L  T h e  L ak e o f M'xit'o haih this of extraordinary, and perhaps j)ecu. 
Mexico that Part o f its W’̂ ater is fwect, and the other Parc fait ; which makes
“»>3o p-758 it believed to be derived from tw o Sources, wJiercof the one holds fweet Wa

ter, the other comes from fomc Mineral and Salifte liarth found in the Hills 
through which this W cter paflc£h, and is impregnated with the Salt which 

[. is diifolved in its Courfe ; Or^ if it have no pecolur Source, it muft be, that
'■ that, which makes Part of tiie I.,ake jalty is the Bottom o f  the Earth under

the iVater^ being in that Piacc full o f Sait % which is confirmed by Expe
rience, much ^ I t  being made o f  it every D ay, o f which that City drives a 
great Trade with remote Parts, even P b iliffim s  themfelves, whither it 

I is tranfported in confiderable Quantities. T hat Part o f the L ake, which is
fweet, is Hill and q u iet; the fa it Purt is agitated and moved according as 
the W inds blow. ''Phe fweec W ater is very good and whoJefome, breeding 

ji P lenty o f  little Fillies ; that, which is m oved, is bitter Salt̂  breeding no
Í  Fiih at all. T h e  fweet U'ater is higher than the other and falls into it.
* T h e  Water o f  the fait Part is 7 Leagues long, and as many Leagues broad,

and hath above 22 le a g u e s  in Compaís ; that o f  the fj:ect Water is near as 
big ; and tiie wiiolc L ak e  contains about 50 Leagues in Compafs.

jiitjnianá X X I I L  N ear a fmall Village call’d Tiicktim  ̂ 2 ¿ Geiwatt Miles diftant from 
Dwuidc, T)itntzick W eilw ard, there is an Inland-Sea ''made by the meeting o f 3 Rivu- 

a Springs from the adjoining H illocks, and the defcending Rain
^nd Snow-VVaterj o f  about half a German MiJe long, and an eighth Part of 

I a M ile broad. T h e  Soil o f  the Ground round about feems to be Sand
k I K̂ rkbyi núxed with Clay. Its Shore generally fandy, as is its Bottom allb ; its Depth,
• I n.Sj.p.4096 vvhere deepeft, four F ath om s; but for the moft Parc but one, or one

Fathom  and a half. *l'is  llored with wholefome and delicate Fiíli, as 
Pcarch^ Roach^ Eelsy & c. and famed for a fmall Fifli much elleemed here, and 
not m uch unhke a Pearcb^ only not íb party-coloured, and having a larg
er H ead proportionable to its Body, called the Cad-peareb, T he Water is
jvjcct and wholefome j but only in die three Sum m tr MontbSy June  ̂ July  ̂ n̂d
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it bccomes ev»ry Y ear, during the dry Weather, Green in the 
IVliddlc widi an Imry Kfflorrfce>tce v wTi.cii green Stî ftanccy being by ionic 
v i o le n t  W ind forced alliorc, and with the W ater drunk by any Cattle, D og, 
or Poultry, cauicth certain and fudden Death ; whereas at the fame I'in ie , 
that a knowing and ingenious J’erfon (w h o  firft acquainted me with it,) 
fiivv three D ogs killed with it, the Horfes that were ridden into the IVa- 
ier beyond tlie Place, where ú\\% green Suhftance floated, drunk without any 
hurt; and that aifo, during the fame Seafon, the f^ater in the Streams, that 
f lo w  from it, are wbole/ome.

X X IV . I. 'I'here is a little L ake in Siraberrickon the Lord Lí;̂ ■í/*s I^nds, 5̂ «'- 
which never freezes all over (even in the moft vehement F ro lb ) before Fe- 
i^rmry; but one N ig lu ’ s Froft thereafter will freeze it all over, and two Scotland ¡ 
Nights then will make the Ice o f a veiy  confiderable Thicknels. 1 have Macilcnz” * 
heard o f two other Lakes, one o f  which, is on Lands belonging to myfelf, 
called Loch Monar^ o f a pretty Largenefs, which fteddily keeps the fame 
Method. There is another litde Lake in Straglafli at Gkncanicb on Lands 
belonging to one Cbijfolm , the Lake lies in a Bottom *twixt the T ops o f  a 
very high H ill, ib that the Bottom itfelf is very high. This Lake never 
wants Ice on it in the M iddle, even in the hotteit Summer, though ic 
thaws near the E d g e s : And this Ice is found on it, though the Sun, by 
the Reafon o f  the Rerteélion from the H ills, in that Country is very h o t; 
and Lakes lying as higli in the Neighbourhood I'.avc no fuch Phaenomenon.
T is  obfervable alfo, that about the Borders o f this Lake the Grafs
keeps a continual p'erdure  ̂ as if ic were in a conftant Spring, and feeds 
and fattens Bcafts more in a W eek than any other Grafs doth in a 
Fortnight.

Our famous L ak e I^efs never freezes; but, ort the contrary, in the vio- 
ienteft Frofts, the greater Clouds o f  Steams do arife trom it. A nd I re
member, that at tw o feveral T im es, I being ac hiver?iefsy walking in the 
Evenings along the Bridge over the River Nefs  ̂ a M ift oí tliofe Steams 
coming from the L ak e and falling down to us ov'er the River (for there
'vas no Mift in any Place thereabout but on this Lake and River only)
our Hair became all white, like the WMiitenefs of a H oar-Froil, but ic \vas 
foit and warm ; and this was in tlie midll o f  Sun^mer and in warm Evenings.
Doilor George Mackenzy (who lives at Invcruefs) told me, tliat he obferves 
Rofemúryy though uncovered, to continue in the Gardens about that Lake’ s 
Side, notwithftanding the laft W inter’ s long and violent Frofts i whereas 

 ̂ far lefs violent W inter ordinary kills all the Rofemary which is in Gardens 
tlut lie in warmer Places, and at the Sea-fide: And though 1 live near it*
‘in d in a better Soil and warmer Situation, yet any Jl'intcr^ more than ordi- 
nary cold, kills m y Rofemary  ̂ though covered over with S iv ^  and Luter, 
rhis he attributes (and I think on c t̂jod Ground) to the W’̂ armth occafioned 

by tiioie Stearns that irequently arife trom that Lake,
In Glevely  ̂ at a Place called /khigniglium^ tiiere is a little Rivulet, which fo 

turns Holly into a greenijh Stone  ̂ that they ordinarily make Moulds o f it for 
calling of Balls for Fuzces, and l  inkers that work in Brafs make both their

Vol. II. '1' c M oulds
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M oulds and melting Pots o f it, and Jf̂ omen their round W harls for fpin- 
ning. M a y  it not be, that by the long Infufion m JVatcTy defccnding from 
H ills, which perhaps abound in M arie, capable to be diíTolvcd into fmall 
Particles by the conftant wafliing o f  the JVater \ may it not be, I fay, that 
thefe little Particles do intrude into the clcanfed Pores of the HoUŷ  and fo 
m ake up that foft Stone? A n d  any thing ligneous remaining o f  the very hard 
T im ber, being all incruftated with this Marie, may it not thereby be guarded 
from the A6lion o f  the Fire ?

2. T h e  L ake according to Highland Tradition and Bards, has its 
Frafer, N am c from one Nyjus an Iriflj Herc  ̂ that fix’ d a Colony- in ^traiharlg^ with 
«■as4-p-a3p ^vife. T h e  Promontory, upon which he had his R efid m e, is

to this D ay called Doun DearmU \ and he being the Rrft that cv ir  offcred to 
j'et out Boat or Barges upon this L ake, it is after him called Loch-Nefs, it 
is 24 Miles in Length, and in moil Placcs two in Hreadrh. One Gecr^e Scot, 
tried /JOC Fathoms, and Capt. Ortcrj a whole Barrel ot Pium-linc, but foimd 
no Bottom. I 'h e  Banks o f  this I ,akc afcend high and mountainous, w-ith 
Woods, T he I .ake never Ircezes, which is imputed to the many great Springs 
and Fountains in it •, the only Fiíh in it is Sdmon, Th»is I. .ake Â ĉ } diichar- 
g e sitfe lf in a R iver o f  the lame Nam e, fix Miles in Length, which runs 
fiowly, yet never freezes, but ÍIÜI fmoaks with 1‘ r o ft : And from this 
Sm oak is fpread a F o g  over all the adjacent CouiHry.

O n the Side o f Locb-Nejs ftands the famous Caftle o f Ut-qhart upon a 
R o ck  ; the great Ditch round it was for the moít Part cut out o f the Rock,, 
and received the Water o f  the L ake. T his Caftle confilled o f  feven great 
Tow ers, and *tis fai<i was built by t\\c Cwmfias^ but had its Overthrow by 
K in g  Edw ivd  the firit o f  Er.gland', and nothing remains now but one low er 
tO the Eaft.

T o  the Wejlxxktrd o f  this Caftle about four M iles, upon the Side of 
Nefs^ ftands that great Mountain M eal fttor vi.7«v, o f a round, near, high 
Shape*, it will be two Miles o f  perpendicular H eight Irom tiief.alcc. Up
on the very T o p  of this H ill there is a L ak e  o f cold Irc'h W ater, al'oiit 
^0 Fathoms-in Length and fix Broad, no Courfe or Stream running to it or 
fi'om it. I plum ’d with 100 Fathom of fmall Line but could find no Eot- 
» m . It is always equally full, and never freezes^

About 2^ Miles W eft from the End o f the R iver o f A rA , there is a 
Foreft called /íffarnck^ in which there is a Mountain called GleKtn tea •, and 
on the North-fide, under the Shade o f a great flop ng R o ck , ftands a-1 aki 
ol freih W ater, called hcchan4 Vyny or Green-Lake^ iS  Foot in Diameter,
about a Fathom deep. Th:s- L ake is always covercd wirh Iccj Summer anti
W inter.

Loujth X X X .  1.  i t  is generally  agreed h y  ail the Inhabitants thereabouts t-iar
Lough-^Neetgh has a petrifying Qiiality : li:it that no W ood will j>etrify in

jwr. Viu. it cxxept H cih, It is alfo ailerted with fome Probalility, that the Parib
about the Lou^h has this petrifying Q uality : For 1 am ccrtainly informetl,
that a Gentleman n f the County about ú\\% Lough^ a liitU' betore the Kc-
ixiticn, cut down lome T in  bvr ior buildin^r, and im iorgft others cut down

a large
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a large Holly T ree, but being diverted by the Rebellion from building, Jiis 
Timber lay on the Qround in the Place where it was fell’d , upon the Banks 
of t h e i i i l  the mifcrablc T im e o f  the W ar, ’ till at laft the Kingdom  
being fettled, the Citrulcman v.'cnt to look for his 1 ‘imber, and found the 
other Timber overgrown with M ofs, anJ the IIollj I'ccrified, tho’ the W a 
ter o f the Lougb had never reached it.

And perhaps t!ie !iol/y iticif, that grows upon the Banks o f  this Loughy 
may be more apt to bo petrified, than the fame W ood growing ocher 
where, and brought thither, and put in:o the Lough \ for certainly if the
Ground has this Quality, this is very likely to folio .v.

That what we call L'iugh Neagh Stonê  was once IĴ oody is m ofl probable
on tiicfc Accounts. Firjl^ It WilJ / K ) t  ilir with Jcuh, 2. ! t  will burn and
fiamc, and tlie Sm oak o f  it fmells like the Smoak o f W ood. 3. W hen 
burnt it betrays the very Grain o f  W ood with the other Veflels belonging 
to Vegetables, 4. 1 have many o f them o f  various Degrees o f Petrification^ 
fume that have clearly loft the Colour o f  W^ood, and are become perfe¿lly 
black, and very hard •, others, that are not fo black nor hard *, but one more 
efpecially was fent me about a Y ear ago, which is a Parallelopiped o f a- 
bout 4 Inches long, and an Inch thick *, cut, I fuppofe, whilft W ood, in that 
Shape purpofely, wliofe outward Coat is very black, and fmooth but this 
is merely fuperficial, for being cleft longwifc through the M iddle, (which 
it fuftercd far more eafily than that wliich is more throughly petrifie;!) I 
there difcovered tlic whole Body perfeftly o f tlie Colour and Grain o f  Holl)\ 
for I can fcrape ic with my N a il; but what w^s moft furprizing in it was, 
the Difcovcry o f  the Fith^ as plainly and as perfectly diftin<ft in Colour and 
Texture froni t!ie reft (but it alfo was petrified j  as it could poíTibly have been 
fcen in the natural WooJ..

I never have feen nor could hear o f  any Part o f  the Stone in the leaft re- 
fembling Iron.

I have ufed fome Endeavours to procure a Piece o f this Lottgh Neagh 
Stone to which tlie W o o d  was yet faftened, but I never could attain it, tho’  
feme afiert they liave fecn Pieccs two or three Foot long, with about eight 
or ten Inches o f  Stone, and the reft W’̂ ood. 'J'ho' I am apt to l^eiieve this 
may.be ftretching the M atter too far, for I conceive that that Humour that 
.petrifies one Part, when it begins to ojxrrate, infinuates itfelf loon through
out the whole Body.

’ Tis obferved that this petrifying Qiiality is not equally diffufed through
out the whole Lcugb (wliich is about 1 5 or 16 Miles long, and 8 or 9 Miles 
broad in all Places) but is moft ftrong about that Part where the Black IFa- 
ter (a River fo calledj empties itfelf into this Loughy that is about the 
South W eft Corner  ̂ as likewife it is faid to be more ftrange about the 
Edges o f  the Lough^ than farther inro the IFater.

1 have t'>und upon Trial, that this Stone is not Magnstical^ for it wilt not 
■ftir a Needle  ̂ or ncitiacr will it ap|>ly to the Magmty in PoTcder
■or Calcined,

T  t 7 t^pon
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U pon farther T rial I find, that though ic will not apply to the Manet 
Crude  ̂ yet being Calcined it applies moft b risk ly : T h e  occafion o f my 
mer Error being, tliat I did not Calcine it long enough. 

iTyWr.id- 2. N o  Experiment, or Obfervation yet made, (that I can hear o f)  can
this Ixugh  has really the Qviality of petrifying W ood ; or that 

iio8. the IVater does any way help or promote the Petrification. On the con- 
' trary, a neighbouring Gentleman o f  good Credit and W orth, abcut icj Years

ago, ftuck two Holly Stakes (a fVocd which all agree will i^.oncft petrify 
in this Lough) in two feveral Places o f  the Lcughj near that Place where 
the upper Band enters into it ; and that Part o f the Stake, which for fo 
Jong T im t has been waíhed by the IVater^ remains there without any Al
teration, or the leail A dvance towards Petrification, It is reported indeed 

I that the Water has this Virtue, efpecially about thofe Places, where the
|i difcharges itfelfinto the L a k e :  But it feems evident from the

very Nature o f  liquid Bodies, that any Virtue received in one Parc muft 
necefiarily be diffufed tlirough the whole, at leaft in fome Degree ; and 
therefore there is good Reafon to believe, that the lVat£r is w'holly dcftitute 
o f  this petrifying Q uality.

But that this Virtue is certainly, if  not only, in the Ground or Soil,. I 
judge for thefc Reafons ; that there arc many Stones turned up daily, efpcci- 
ally at their breaking up new G round, which we cannot in any Probability 
think were brought thither ; T h ey  are often found at two Miles Diilance 
from the Ij)ugh^ feldom farther, in great Num bers, and very deep in the 
Ground ; and a Gentleman (on whole Credit I received the Information) 
faw a Stump o f  a digged out o f the Ground at a fmall Diftance from 
the Lough^ which by hancííing o f  it he found to be petrify’d : H e aflured 
me the Roots and all were Stone, and altogether like thofe Stones that 
are ordinarily found, and go by the N am e o f  Lougb-Neagh S tem . This 
Gentleman was o f  Opinion thefe were Lapides fu i generis^ ’ till this Cbfer- 
vation convinced him. A n d  that thefc Slones were once W o o d , is, I think, 
very certain, for they fliew the plain Vejligia o f  W ood ; they likewife lurn̂  
cleave ; Pilings o f  this Stone thrown into the l ‘'ire emit a fragrant SirMl j and 
they cut kindly with a Knife, though not fo ealily as other W ood.

I'h at not only Holly  ̂ but alíb other IVocd has been petr}fi>:d about this 
Lcugh^ and in the Soil ad jacent, I have fuflicient Grounds to conjcdurc on this. 
Account*, becaufc ibme Fiihermen, being Tenants o f  a Gentleman from wiiom
I had this Relation, told him, they had found buried in the M:id of this 
Lcugh great Treesy with all their Roots and Branches petrtfiid \ and fome of that 
Bigncfs, that they believed they could fcarcely be drawn by a T e a m o tO x -  

. en. T hey Lroke oiT feveral Branches as big as a M an’ s I x g ,  and .many big-
 ̂ ger, but could not ir.ove the great '1‘runk. By this Bulk o f it, I gueis i: to be

Oak  ̂ no Trees in that Country, tl’.efe excepted, grow ing to that prodigious- 
Bigiurfs; at leaH: ’ t'.s certain th;:t Holly never grows to tliat Bignefs.

T w o  Gentlemen o f  tlie told me, that they themfelves had feen the 
fame Bo ’y partly ll'ccd  and partly Stone: But the only Realbn for think-
iag fo, being the D ivcrfuy o f  Colours, v/hich m ight well enough procecd

from.
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from federal Degrees o f  Petrification, we may properly think them deceived 5 
for they made no Experments on that Part wliich they reputed IFood.

The Bark is never found petrified, as I am informed by a diligent Inquirer, 
but often fomething rotten about the Stone anfwerable to the Bark,

X X V I.  A  Gentleman tells me, that he hath met with a Place in England  ̂ P c t n f ia t i -  

wherc, tho* there be no petrifying Spriug  ̂ (for that I particularly asked) // 'W
b turned into Stone in the iandy Earth itíélf, after a better Manner than by n.6. p. i*i, 
any IVater I have yet feen. I find it to be a very odd Subftance, wonder
fu lly  hard and fixed. H ere is a certain Stone, that is thought to be petrify*d 
Bonĉ  being in Shape like a Eoney with the Marrow taken out \ but with a 
fit Mtnfirumu Í found that I could eafily diflblve if, like other foft Stones.
And poiTibly it may prove as fit as Ofieocolla  ̂ for the fame n ^ ic in a l Ufcs.

X X V II. From the But o f  a growing Elm near Wadlcy (a Mi!e from F jT ' 
fin t̂on \n Berks) one o f  the fpreading Claws having been formerly cut 
with an A xe, that Part o f  the But from whencc the fame was fevered, being 
about i t  Foot above Ground, and inwartl within the T ru n k o f the T ree, 
hath contradled a petrify’d Cruft, about the Thlcknefs o f  a Shilling all over 
the 'VjQody Part within the Bark ; the M arks o f  the A xe  alfo remaining very 
confpicuous, with this petrify’d C rull upon it.

X X V III. W e  have fome W aters in Scotland that petrify. Upon the
North Side o f the Ftrth o f Fortb, fome 8 Miles from the City, there is a scotimd,  ̂
Cove clofe ui>on the Sea, the R o o f o f which is covered with a Stalagmites a 
Foot deep, like the Fringe o f a Bed ; the upper Coat is o f  a Sea-colour, the p. jn . 
Juice is as white as the Sal PrtmelLe i the W ater which droppeth from it, 
if it touch the Skin, makech it fmart. Near to this fame Cove, is a Piece o f  
an hollow R ock, which within, from the T o p  to the Bottom, is full o f fo 
many Orders of Columns, refembling the Pipes o f a Church O rgan, and fome 
0Í different ^igurcs, I broke a fmall one and found it fomewhat hollow io 
the Middle. A ll the Ground in this Place is full o f  Unie-Jlone.

X X IX . A s T travelled over \n Torkjbire^ I obicrved the
(tt'eatab̂  (a River about half as big as Charwel at Oxford) run under Ground 
for about a Mile, fo that we parted over it dry Foot. T he P^*^age under 
ijround is but narrow ; fo that in W inter when the Streams are high, itTow,n.i63 
keeps the Channel above Ground, p*7»9*

X X X . A t feme Leagues Dirtance from Gottenhurgh in S'Jieden̂  
niihes down from a nrodio-jous hi^h Prcv//>/V̂  into a deep P/V with a terrible burgh ííiw

* o  O  , . . 1  ^  \ I ____ - . l : - .  ÍM Mr.

0̂ i uxcs when claHicd againil tlic Surface of the Water in the i  it* 1 his oc-
cars if the Ahi/l falls fide-ways upon ú\c lP'̂ a{cr: But if they fall end ways, they
d:vf fo tar under W ater, tliat (according to mv Information, they rife not

again
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again for  ̂ H our j others i  H our *, fcveral J of an H o u r ; and fome a whoV 
\ H our and upwards. T h e  Lakg or P it  ínío which they fall has been often

founded with a Line o f  fome hundred Fathoms long, but never could thtv 
find any Ground. ^

RiviiWatir X X X I . Tho* it be commonly re:nucd pcciú'iav to the Tbm es IFater ahrr̂  
irr ftinking upoR itmlcmg, to be recoverable or portable again j i can attirni^ upon my own 

Knowledge, that W ater taken a-bóard at Nciv-L^nácn in Ncw-Englan¿̂  
tho’ in 8 Days time it flunk intolerably, yet w k n  we came to 
it recovered fo pciie(5tly , that I made no fcruple to drink o f  it in Harbour*
even when we had frelh W ater newly brought from Shove; nor could i
cafiiy percerve it had any Reliifls o f  its late Corruption.

inufKiftion» X X X I l.  I .  In the Beginning o f Jufy 16 7?, after fome gentle rainy Days,
sil'ph?''v/hich bad not fwelled the W aters o f  the Garomie more than ufual, one

ôi-n i ?*9-X ight this R iver fwclled all at once fo m ightily, that all the Bridges and 
Mills above Toloufe wtrc carried away by it. In the Plaijjs which were bi- 
low this T o w n , the Inhabitants who had built in Places v/hich by long Ex
perience they had found fafe enough from any former Inundations, were 
by this furpriz’ d, fome were drosvned, together with cheir Cattle, others 
had not faved themfeh’cs but by climbing up Trees, and getting to die 
T ops o f  Houfes ; and fome others who were looking after their Cattle in 
the Field, warned by the Noifc which tl;;s horrible and furious Torrent 
o f W ater ('rowling towards them with a Swifincfs like that ot the Sea) in 
Bretaipte he means, made at a Diilancc could not efcape without being 
overtaken, though they fled wiih much Precipitation ; This neverthclds 
did not laft many H ours with this Violence, 

t A t  the fame time exactly, the two Rivers o f  jldoxr and Cavê  whidi
j fall from the Pyrenean Hilhy as well as the Garonne  ̂ and fome odicr little

Rivers o f Gafccynge  ̂ w'hich have their Source in the Plain, as the Gimu, 
the S(n'e  ̂ and the overflowed after the fame Manner, and caufedthe 
fame Devaftations. But this Accidcnt happened not at all to the Judê  tl*e 
JriegCy or the /Irife  ̂ which come from the Mountains o f  only that 
they had niore o f  the fame than thofc o f  the Confo'unt, the Ciiumingty and 
the Bigcrre.

M . M artel, by the Order o f M . Foucault, hath fearclicd after the Caufe 
o f  this Deluge, being aíTured that it mu(l have had o re  very e x tra o rd in a ry . 
F o r all who had feen the Circumftances agreed, that it had r a in e d  iaJeed, 
but that the Rain was neither fo great, nor lafted fo long, as to fwcil the 
Rivers to that Excefs, or to melt t h e  Snows o ff the Mountains,

But the Nature o f  thefe W aters, and tlie Manner o f  their Bowing from 
the Mountains, confirmed him perfeélly in his Sentiments, l*or, j. T k  
Inhabitants o f  the Lower Pyreneans obferved, that the f f  'itier flowed 

' Violence from the Entrails o f  ihc Alounfains, about w h i c h  t h e r e  w e r e  opened
I# wveral Channels, which forming fo many furious I'orrents, tore up

* 'I'rtes, the Earth, ajid great K ocks, in fuch narrow Places where they ioun

r



not a PaíT-ig  ̂ large enough. 'T h e  W ater alfo which fpouted from all the 
Sides of the Mountain in innumerable J í/j, wliich lafted all the T im e o f 
the greateil overflowing, had the T afte  o f  the Minerals.

2. In fome o f the PaflTages, the W aters were ftii^ing, as when one ftirs 
the Mud at rhe o f  the mineral W ater, in fuch Sort, that the Cattle
r e f u f e d  to drink o f  it, which was more particularly taken notice o f  at Ixm - 
heZy in the overflowing o f  rhe Strvi (which is one o f the Rivers) where 
the Horfcs were eight H ours thirfty before diey would endure to drink it.

TheBiHiop o f  Lomhet having a Defire to cleanfe his Gardens, which 
the inarfy Channels by this ovcrpiowing, j\ad filled
w i t h  S a n d  and M u d ; thofe wliich cntred them felt an Itching;  ̂ like to that 
which orie feels when one batlis jn Sail JVater, or v/afhes one’ s felf wiirh' fome

I'h is Itch'wz could not be produced by either Rain ov Shĝj) 
but by fotrie mlfrerdJukey, 't\ú\<:xVitrÍQlkk<^ Akmbms^ wiiich the- 

\Vatcrs had diiTolvc^.in the Bowéls o f the Mduntainsy and had Carried along 
with it in paiTing through thofe numerous* Crannies.

For thcfe Reafons M . believes the trufe Caufe o f tl)is 'oVQrflow-
jng to be nothing' clfe but fubtcrranéous'ÍVaters, And to explain the Means 
ot this Irruption  ̂ he fuppofcs that there is in the Karrh a great Number 
of Bafonŝ  CavitieSy or great tóleptccks o f a vafl: Extent' full of W ater, 
from which by divenfe Ifiues; into 1oiíN;cr Paffages there gets and runs ont W a 
ter enough to furniOi that which runs above tlie Earth, during the Seafons 
that it rains little or nothing.

One cannot well doubc o f  tlie Trurii o f this Suppofition, i f  he confiders,
1, That in Mines as well as in Ptt^y the more one digs, the more abundance 
ofW'í7/eris met with. 2, T h a t there are that the fwa'Iows, as
that of Guadalquivir in Spain  ̂ and others that guíh out o f it complete Rivers, 
•?. 'I'hat there are Cn!phs in diverfe Parts o f the Sea. 4. T h at there are 
Ukes without B ctim s, cnnfonant to what P . Kircher remarks in his Mundus 
¡lihkrrümts^ which diminríh not at all, and yet receive little or nothing o f  

V̂itter from alx)vc. Such as are in the fame Pyrenean Mountains in the Lake 
of Bü-̂ va!e o f  Bnrbciau^ and. Sc. /V. 5. And to  conclude, T har there arc
found in Caves vatt fuhterranetus 1/ikes; as amongft others, that in a Cave 
near Qnnohle  ̂ o f  which FravMs the Vivji had the Curiofity to defire to*- know 
t!ie Extent  ̂ having caui'cd a Bóat ro he made for this Puq^ofe. Hence we 
muft conclude, that the im:er Ports o f the Earth arc like a Spun^c dipped 
in JVater̂  and foaked on every Side *, or like our Body filled with differing 
VciTcls which are the Canals, tiirough which the Blood is communicated to 
the \^ho!e Bo;ly.

Thi*i Ix-ing fo, *tis not at a)l difTioulr to  underftand how the Earth  tiius con- 
ftituced may uifFer, in Procefs o f  I'im c, great Changes within its Bowels, as- 
well as oii us Superficies, where the Parts o f  Mountains and vaftly gi;eac Rocks 
icpurating and tumbling down, cruHi fometimes whole Tow ns, as-it hap
pened in the Y ear 16 18 , 10 the Ttnvn o f  Pleurs in the Valtolen, by the Fall o f 
a R(Kk which hung over char 'I'own. T h is M atter is moreeafily to be done in 
the Huwcls o f the U caule th(: IVa/ers or fubterraneous Rivers d o io a k ,

and
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jiu l by devices uaderum»? tl'C Parts o f the Enrtb^ wliicli uphold the heavicft 
M ountains; whence it m ull necefiarily follow, that thefe fame Mountains 
m uil fmk down in Proportion to the M afs they have loft. And *tis ccrtaia 
that fomewhat like this happened in thefe Mountains^ for tiie People which 
inhabited thofe Parts, have feen the Harth ckft in divcrfe Places, and 
!u ve  obfervcd alfo, that in fome Places there Iiave happen’d Founderings o f  the 
Earth  for a \tvy confitícrablc F.xtent, one Part o f  the Mcnntnin being fepara- 
tedy funk down, which appeared by the profound Clefts many Feet deep, but of 
httle Breadtli. So  this M afs o f  the Mountain in \is fettling ail at once upon the 
Water QÍ úvc Gxilphs ox fuhte^raneous Lakes^ which are under the highert Vy 
renean Mounts^ in all the Extent they take up from L e Vcix  ̂ even to Bern̂  
do force the IVater to guíh out altogetlier with great Violence to the fame 
Q uantity with the Bulk o f  that Part o f the Mountain which is fettkd  in tlic 
JuSterraneous Lakesj  wliich is the Caufe o f  this prodigious overflowing, t  

But that which will not fuffer me to doubt at all but that there was feme 
fuch fubterraneous tumbling down, is this, that three Months after this furi
o u s Inundatim^ that is to i'ay, about the end o f September  ̂ there hapi)cned a 
fecond oi;erflcwing in fome Placcs near to thofe where the firít hapjxined, 
which made alfo great Spoil, particularly that which came irom the Kivcr 
o f  jiriege. A n d  ’ twas then remarkable, that a Fountain that runs from a 
K o c k  upon tire Loty near the CahorSy confidcrable for the Abundance o f its 
IVater which turns three M ills at its veiT Source, became all red, which was 
never feen I^efore in the M em ory o f  M an.

Effcas 2. One IViUiam Dali)\ an able M iner, being employed at JVcck in Glocejier- 
fl̂ irCy about two Miles from Kenyfham  ̂ to renew an old Work which was about

Mr. j.Beau- fjx pothom deep, and was more than half full o f  Water^ he drew what he could 
out with a Bucket^ and then he went down into the Mifie^ to clear out the Re
mainder. H avin g ftood in the Water fome D ays, his L eg s began to itch ex- 
treamly, and fwclled very much, and at length broke out into Sores. 1 en
quired of him how the Ore lay in its hiine^ and he told me the Vein o f Qrt 
grew  in the M iddle o f  a Vein o f  Sulphur (as he called it) that is, Alarchafues  ̂
which was about a Tard  wide j from this I eafily gathered, that the Waters 
in the M ine Iiaving ík»od a long T im e on that large Bed o f  Marchafitcs^ was 
ftrongly impregnated with the Vitriolate Sa/tSy which abound in them, and 
was tlie Caufe o f  tl>e itching and fwelling o f  his Legs.

X X X I I I .  June 26th, 16S0. A n  Inundation happened not far from London- 
in Ireland  ̂ more monftrou.s than that in Gafcoygne, ’ T is fufpeded that

Hoolc, Fh.’ both proceeded from fome extraordinary Change in the/«/’/¿■mrmzij
c *̂*'“ p.'*' 0t thofe H ills from whencc tlie ÍAWíV ¿u flied , very few Mountains being 

without tiicm.

X X X I V .  T. T h e  Inhabitants o f  Kettlewell and Starhctton, in Craven,^  
County o í  2 'ork̂  fuffered a very great Lofs in June 1686, by

n̂ 245.p.38a OverJUTiV o f  Water, T h e  Tow ns are iituate under a great H ill on the
W elt i the Country is very  mountainous and ro<ky, 1 he Dclcent or t<o¡M

W«5
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^asaftcr a Thundcr-clap, for about the Continuance o f  an H our and half 
uith cxtraortlinary Viulencc, and by fcvcral Eyc-witnciTcs the Reek on the 
Kaft-ficlc open’ d vifibly, and W ater they bclicid thence into the Air the 
llei"ht o f an ordinary Church-ilecple, fo that the Current o f Water came 
d o w n  the Hill into the refpedlivc Tow ns, as in one entire Body, and with a 
Ereaft if  it would have drowned the whole Tow n, I'cveraJ H oufes were 
quite dcmolifhed, and not a Stone left ; others gravelled ro the Chamber- 
Windows i fome Inhabitants driven until this D ay from their Habitations, 
the Current o f the (footer running thro’ their Houfes ; mighty R ocks defcend- 
cd from the Mcufitains into the Valley  ̂ and there lay unmoveable ; many 
fair Meadows covcrcd with Sant! and Stones, that the W orth o f  the Soil 
will not regain the fame ; Houíhold goods taken away into the great R iver 
of Wbarfe, and fo loll, bcfidcs many quick Goods. 1  he Lofs reputed to 
be many thoufand Pounds •, many Families quite ruined, others in Part only.

There have been two other Floods fmce the firll, tho* not fo great and 
dangerous, 'i'he Becks or Currents o f  ¡Vater which run thro* thefe Tow ns, 
were fo gravelled up by the firlt Flood, that the PaiTige is much altered, 
and cannot be regain’ d, though there have been many Hundreds o f Men 
ict to do it.

2. March i i á  169^, at half an H our after 12 o’ C lock, being calnl, but /«Mauricio» 
a littk‘ rainy W eather, the River which paíiéth by the plain Ground o f 
l̂ ocrdwycky did in tlie Space o f a quarter o f  an tio u r  fweil to that H eight, Diod*ti; n. 
that the Sugar milly the Sugar-work^ and almoil all the faid Ground was 
thereby ruined, the m od I ârt of the Sugar-Canes being rooted or corn ou: 
of the Ground by the Violence o f the Torrent. W e cannot imagine whence 
fo fuddcn a Swelling o f this River has been cauied, while the Rain not being 
very hard, could not be o f  that Eficdt *, for, in fuch a Cafe, it íhould haVc 
continued longer-, ibr, about i z  o ’C iock, wiien the Company’s Servants 
aflembltd for their Dinner, the W ater o f  the River was at its ordinary 
lieight, and before they had hali dined all the Country was overflowed by 
ihc Water, v iz, one Foot higher than two Years ago, by Reafon o f the Hur- 
ricanfy when we had as violcHt a Storm as ever we heard of. And at one 
o’clock all the extraordinary W ater was gone, and the River again at its 
ordinary Height. There has been no Earthquake ihdZ could caufe it, neither 
was there any fuch T h in g  in other Rivers.

X X X V . In Order to compare the Quandty o f  Rain widi ilie Quantity 
of ff^ater running away in Springs and Rivers^ it is necefiary to meafure and Rk«en,

ihcfe two Sorts o f  Water. Thofe that make ProfeiTion o f  governing a n d  —

conveying Spring-^vaters  ̂ fay, that a Cubick Inch o f  fVater yields 
Hours, 144 MtiidSy ( th e  Nam e o f  a French Meafure holding 2 So French 
Pints j) others fay, it yields but 70 o f  that Meafure.

But I have Reafon to believe, that it yields 83 o f this Meafure, and fol
low thofe that fay, thac a Vcñel o f  two Foot deep, long and broad, holds 
one Muid o f  Water.
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I  •* -And therefore if a Confervatory íhould hold 3378 M uiJs oF Water^ it wou!(i
i  I furnifli for a whole Y ear a fufficient Quantity to make an Inch o f  ivater run
: - conftant)y. A s  for the Meafure o f Rain-waier I h sv t (ound hy Ql/jcrvations
r that from O B . 1668, to 0¿f, 1669, fallen fo much o f it as mounted
.  ̂ to the H eight o f  18 Inches 7 L in es; and from the fame M onth 1670, to the

 ̂ fame M onth 16 7 1 , there happened only fo m uch as came to the Height of
8 i  Inches; and from Jafj. 16 73 , 7 ^ -̂ ^^74» to the Heighr o f 2 7 1 In-

’ * ches. O f  which, taking the Medium^ we have 19 Inches and 2 i  Lincs.
T h is fuppofed, let us eftimate fome R iver, as it runs fi om its very Source to a

i. J Place where fome Rivulet enters into it, and fee, whether the Rmn-voater
!l that falls about the Courfe thereof, if it were put into a Confervatcry would

¿ " be fufficient to make it run a whole Year. In order to this, 1 have confidcr-
 ̂ cd the Seine  ̂ which from its Source to Ainay le Due is about 3 Leagues long,

J ; and the Sides o f  its Courfe extend themfelves on the Right-hand and the
 ̂ L eft about two Leagues on each Side, where there are other little Rivers that

II r run another w ay : A n d , fince that thofe Rivulets need Heater to maintain
“ them as well as the Seific, 1 will count but half that Space o f  the Sides,

and fay, that the Place where the Seit:e pafies hath from its Source to Ainay k 
Due three Miles long, and two Miles large. Whereupon I fay farther, 
if a Confervatory were made for this Bigncfs, it would be fix Square 

';i Leagues Surface, which being reduced to FaibcmSy would make 31245 144

Fathoms in Surface. In this Confervatory, imagine that during a whole 
Y ear there has fallen Rain to the H eighth o f  19 Inches Lines, as was 

*■ S faid before. T his H eight o f  19 Inches and s i  Lines, gives 280899942
Mutds KÁ Water^ or thereabout, according to the Meafure ibppofed.

A ll this Water thus colleiled is that Stock which is to fcrve to make this 
R iver run fo ra  whole Y ear, from its Source to the Place before named, and 
which muft alfo ferve to fupply other Occafions and Lofics, fuch as are the 

g feeding o f  IlerbSy Vapours  ̂ and extraordinary Swellings o f  the River
H whiift it rains, and Deviations o f  the Water running another way.

Concerning the Meafure or Eftimate o f the Water o f this River, it would 
be difficult to find it ju ft and prcciie, and to determine what Quantiiy it 
furniihes. Y e t  fo far as 1 was able to ju d ge, it can have no moretlian 1000 
or 1 2 0 0 of  ^¿2/rr alxvays running, compenfating the lefier Quantity it 
hath at its Source with the greater it hath towards Ainay le Due: The 
which I fo judge by the Companion I make o f  thefe ^Vatcrs with thofe of 
the R iver o f  the Gobelins  ̂ in the Condition wherein it is towards Verfailleŝ  
where it hath 50 Inches o f  Watcr^ according to the Meafure taken o f ir. 

J So  that I eileem it will be enough to allow twenty-four or tw-enty-five
 ̂ T im es as much to our River. F or the Channel o f  it is to be four or five Fa

thom large, and for Depth it is but ihallow, it carries no Boats, and fervcs 
only to float down fome loofe Billets.

Thefe Particulars being thus fuppofed, I fay, that 1200 Inches o f  Water do 
s furniih in 24 H ours 99600 Muids o f  Water after the rate of 83 Muids to an
 ̂ Jnch  ̂ that is, 36436000 for a whole Y ear, A n d  therefore taking this Qiian*

tity
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fW o f Millions from the 280 Millions, that falls into the 
above defcribed, there will remain yet above 188 Millions o f Muids  ̂ which 
a m o u n ts  to almoíl five Tim es as much, and which íérvcs to furniíh for the 
Lo.Tcs, Diminutions, and other W alles above taken notice of. So tliat 
there needs but the 6th Part o f  the Rain and Snow-water that falls in a Year, 
to nm continuaJly thro’ tl'C wl)oIc Year.

Now if thefe Roin-lVaters are fufT:cÍcnt to make One R iver run, they 
may alfo fuffice for all the reft in IVoporrion; confidering efpecially, firfi:, what 
remains for wafte, w'hich is fuperabundant; and fecottdly  ̂ what little Space 
I allow to both Sides ot tlic R iver’s Coiirle, v.hich is but o f one League on 
each Side. F or Rivers are not commonly two I-^agues near one another.

It may be objected, that there are Countries where it rains but fcldom, 
but fonnewhere it rains not at all, and yet there are confiderable Rivers.
But 1 anfwer, that the Rivers o f  thofe Countries where it rains but fcldom, 
do not run continually, being only big in W inter, but in Summer almofV 
quite dried up. I 'h e  i<eafon o f  boch which F.ffecfts is, that they being íiigíi 
fo m e  high Mountains whence they come, the Snow that fails in Abundance 
on thofe Hills, and is melted afterwards, is able, as long as that Water lafts, 
to make them run abundantly in Winter, leaving them dry when ic ceafcs 
in Summer.

As tor the Countries where it rains not at all, there are but few o f them 
in the W orld. T h e  Torrid Zone (where that may be more true than a n y  
where elfe) is a C/Zw/jfi abundantly moiftencd with Rains twice a Year, and 
ic may be more than thefc Northern Countries  ̂ at leaft in greater Plenty at 
certain Seafons. But if there fliould be any Countries where no Rain at all 
ihould fall, that will not hinder the running o f  Rivers t lere, becaule they 
may have their Sources in other Countries where it rains, as the Kde m 

where it rains not.

X X X V I. I. Al'>out two Leagues from is a treble Spring called
hUth^n^ which has three Streams  ̂ two whereof are not above one Foot and an 
half dillant from one another, and yet Of fo differing Qualities, that whereas 
one of rhem is limpid, blewiili, lukewarm, bubbling, and holding Sd-Armo- - - Z i.

Ochroy }ron  ̂ Pttrio!^ ylUum  ̂ Sulphur  ̂ NitrCy Orpiment ufed againll *33- 
Ep'iUpfteSy batl Spleens and the tVorms', the other is Ice, cold, tufbidj and whitiih, 
tnuch ilronger in 'Tnih  ̂ and heavier tnan the former, holding much Orpi^ 
mnt̂  Sahy Iron, AV/ri, and fome SaUArmoniac^ Allum and V itrioi; ot this 
all Birds obferved to drink o f it do die ; which I have alfo privately experi
mented by taking fome o f  it home, and giving it to Hens, after 1 had gi
ven them Oats  ̂ Barley  ̂ and Bread Crmnbs: F or ibon after they had drunk 
of it, they became giddy, reeled and tumbled û -ion their Backs, with Con- 
Vulfion Fits, and fodied with a great Extention of their Legs. G iv n g  them 
common Salt immediately after they had drunk, they died not fo foon ; g:- 
'"ing them Vinegar they died not at all, but 7 or 8 Days after were troubled 
^ith the Pipp, Tho/c chat diet! being opened, their Lungs wer^ found quite 
flirivcrd together. Y e t  fome Men that are troubled with taking a
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little Quantity o f it, and diluting- it in common W ater, have been obft'rv’d 
by this means to kill the IVorms in their Bellies, fo that a great Number of 
Worms came from them ; whereupon tlio’ they arc fick, yet they die not 
A s  to the 3d Stream that lies lower than the other two, about 20 Paces dif- 
tant from them, it is o f a greenifh Colour, very clear, and o f a four fwcet 
T a fte , pleafing enough. It hath about a middle W eight between the 
other two, whence we guefs that it is mixed o f  them both, meeting there 
together ; to confirm which, we have mixed equal Qiiantitics o f thel'c Two 
with an Addition o f a little common Wcll'Waicr^ and have found, that they 
being ftirred together, and permitted to fettle, made a W ater ju il of the 
fame Colour and Tafte o f  the third Stream.

A 'tM , iy 2. A t  the Spring running in the Gerlergajfe ( o r  Tamers-flreei)
p. from St. Leofjcrd's-Hill^ is o f a blewiih Colour, and fomewhat troubled

holding Copper  ̂ Bitumen^ and Antimony  ̂ about three Parts ot the firft, one of 
uhe 2d, and two o f  the iaft ; and have been examined by skilful Perfons. 
0 \̂ x banners do v/ater their Skins in it, and being a well-tailed and whole- 
fome W ater, it is both much drank, and ufcd to bath in.

" There are two others, called Randulpb's IVeii  ̂ and Brun Zam Brunmn,
j  very obfervable ; T'lie former o f tiiem having a Cam phory and drying
5 Q ia lity , and ufcd againft hydropical Diftempers ; the latter containing

j i' fome Sulphur  ̂ Hall-petre and Golá  ̂ and bcmg an excellent Water to
)[ . drink.
5. I iVMrVio- 3. M r. Philips^ o f  Montague^ has in his Paftures o f  Sockê  alout 3 Miles

; Tcoville, a large Pool co which Pigeons reforr, but the Cattle will not
I  h D r .] /  drink o f  it, no not in extream want o f  W ater. TotheTWy?.? it is not only

brackiih, but hath other loathfome T a ílts . In a Feiticc Glafs it looked 
-o- p- 359- greenifh and clear, juft like the moft greeniíh Cyder as foon as ic is perfect

ly  clarified. I boiled a Pint o f  it in a Pofnet o f Ecll-metal, an.l fuJdcn- 
ly  it yielded a thick Froth, having fomewhat o f  a virriolate Tafte. SuflTcr- 

^ ing the W ater to be boikd all away, it left much o f  the fame on ihc
1 I  Sides and Bottom o f  the Pofnet. '

4 . 'There is 2. Sprifig near the T o p  o f  Mahjern Hilly having a long and 
old Fame for healing o f ly es \ and about a Furlong lower is another healing 

Dr.yhtaiiSprirég, W hen 1 was for fome Years molefted with 'leturs on tiie Back of
and fometimes o f both m y H ands, nocwithflanding all Endeavours of my

n6x. very friendly and skilful Phyficians^ I had fpeedy healing from a ncighbour- 
j ing «S/tr/w/o f  far lefs Fame. Y e t  this Spring healed very old and ulcerous
, Sores on the Legs o f  a poor F'cllow, which had been poifoned by Irons in

the GoaU after ocher Chirurgery had been hopelefs. A n d  by niany 'Trials upon 
m y H ands and the TetUrSy I was perfuaded, that in long DrougbtSy and lafting 

|! B dry thofe were more eíFeótually and more fpeedily healing, than
at other T'imes. 1 held this Water in m y Mouth till it was warm, and perchancc 
fomewhat intermingled with Fafiing-fpittk^ and fo dropping it upon the T'eUer, 
I there could fee it immediately gather a very thin Skin upon the raw Fleih, 
not unlike that which is feen to gather upon M ilk  over a gentle lire.
' i  his Skin would have fmall H oles in it, thro* which a Moifture did iíTue

in



in fmall Drops, which being -̂ îpcd away, and the W ater continued to be 
¿rop’d warm out o f the M outh, the H oles would diminiih, and at laft be 
a l l  quite healed up.

For tlie Eye-W aters, I conceived them more ftrongly Terjtve, and clearing 
the Eyes ; and they had a rough Smartnefs, as if they carried Sand or Gravel 
into the Eye.

I think the W aters we call Chalybeate  ̂ and particularly this at Furring- 
to be impregnated principally from the Vitriol, or Salt o f  Iron, winch 

is very Volatile ; To that little o f it can be found by Evaporation o f  a great 
Q u a n t i t y ,  or from ú\e precipitated Sediment. I put 4 Ounces o f  ordinary 
clear Water into a Glafs, and impregnated it with a known Proportion o f 
Gali: Then by Degrees I let fall into it the Salt o f Iron, until I found it diere- 
1)/ as tiecply tinged R ed, as the fame Qiiantity of Farrington-waters would 
b-: b y  tl'.e iamc Proportion o f G all: I h e  Quantity o f the Salt o f  Iron 
that performed this, was near two Grains. This W ater, fo tinged, tailed 
and fmelled ju il as the natural W ater from the Spring with Gall did ; I f  I 
added a greater Proportion of Salt, it would make it naufeous and EmeticaL

It begins to be in high Eileem  for exu*aordinaiy Cures oí the SccrhuU, 
Jfibma, ^ c . It hath [as I have found upon Trial] a larger Proportion .o f 
die Minerals, than JJirop-^jL'ater; but the Force holds not, if removed 
from the Spring^head.

6. About a M ile and half out o f  Durham, on the North-eaft-fide near 
Butter^, is lately difcovered a Medicinal Springy, which is this i'ea r much 
frequented, and may be o f  great Benefit to the Country, It was found out 
by Workmen that dug in that Place for Coal. When they were 12 Fathom 
and an half deep, they difcovered this Treafiire o f Natural Fhyfick. T hey 
then tried tlie R o ck  about 100 Yards o ff *, where they loft themfclves much 
about the fame Depth *, and inftead. of Coal difcovered a Spring of excellent 
clear Water, which ifTucs out at the H ole which their Inftrumenis-made.

7. A t Lancarim in Glamorganjh/re-i is a Meji^rated Spring, much frequented 
from feveral Counties, T im e out o f M ind, for the Ktng's-EviL- There is a 
Rill 0Í about an E ll broad between two Collines,, covered with W ood ; 
about 12 Yards from this Spring, the R ill falls from a R ock 8 or 9 Foot 
high, which makes a grateful N o ife ; the Spring (which is exceeding clear) 
comes out o f  a pure white Marie *, tho’ I thought there had been no white 
Mark in iVales, for the Earth is red. A  Graduate Du^or hereabouts imputes 
the Virtue o f  this Spring to the Ume-Jiom; and fays, one o f  the chief Ingre
dients o f the Do6lors for the K in^ s-E vil is Limc-v¡ater,

8. 1 had a Miyicral IVater fent me, not long fmce, by M r. Duncan (a 
Surgeon) from Eglingham in Northimhcrland. I found it turned almoft quite 
Black with Galls, though it had been brought at leaft 30 Miles by Land- 
Carriage. A fter I iiad flowly, in a Glafs, evaporated more than one half 
o f this W ater, it ftill retained the fame atramentous Q uality, and ftruck yet 
as deep with Galls as e v e r ; and at lail it yielded me a real and genuine Vi- 
triol. I fay nothing o f  the Ocre which this W ater let fall in very gre^. Plenty 
that being a T hin g common to all atramentous Waters.
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I was fu rp ized  at this Phaenomenon : F or I could not bring my/clf t 

think it poiiibli^ that die lying coaHantly under ¡Vaíer, Ihouldev^
yield F ftn cl \ and 1 knev/ o f  nothing cifc (ac leall in England) that I couíd 
expect it from . But liaving lately an Opportunity to viiit this m té k  Û ¿¡¡ 
1 -found our m ighty Rarity, our vitriol Water^ to be only an old J)rUt 
made for the draining o f a R ow  o f old wroug'it Coal P its  a little above 
and I informed myfclt froni foi:ic oJd M en, that had formerly v̂̂ ô Ighc in 
thefe Picfi, that dicre was Plenty o í  the Pyrites there, by them called, Br^s 
Lumps \ and that this D rift was Ibmctimes ilry, and fometirnes ran w i t h  a 
plentiful Stream ; which is as fair and iuU an Account how diis Water conifs 
to  have Vitriol in it, as any one need ro defirc.

.4: Sr. A- 9 - There has been tbimd a M hicral JFater  ̂ called Sr. y^mafíd*s-^ater 
mind nejr which has been very much in ufc tlic laft Summer and Autum n, in all Sorts 

Sicknefics, rather for its N ovelty, chan for its great and extraordinary 
“  n. Í47. n. ' i>ropcrries. It is called St. Amand'%~iVater  ̂ bccauíé its Spring is in the land

df¡>ending on the Abby o f  the lame N am e, o f tiic Order ot St. BtndiS 
in the Diocefe o i "Tcamay in Fumders^ but the FcmiUtiu is called particu
larly, L a  Fountaine tin Bouillon  ̂ tor the impetuous boiling o f  that fprineina
^V¿ter.  ̂ ^

This FotínSrin is ntuated in a fliallow and marihy Ground •, the Bafon cf 
the Spring is 450 Foot fquare, there is in the Bottom o f that Baion the Mk¿ 

\ o f 20 Foot deep ; beyond that they find the Sand, which ibmerimes is very
^ m oving, and at fomc other times is very firm. Very often tiiis Ftuntnin calh

I up a great Quantity o f  Sand : And lalt Year in a little time it caft up
: I  more than 16 Care Loads o f it, by the v;hich all the Bafon was border’d.

"  T here is to be found three Sorts o f  Earth  ; the lirft and fuperhcial is black,
and burns as I 'u rf, with the fame S m e ll; the fecond is w hite; and the
third has the fame Colour as the Slate. Thefe two lall Sorts o f  Earth do give
by JJxî cium  ̂ a Salt like Sal Gcmm.r.

I'h is St. Amand*%'pyater in its Spring is clear and Luhrivarm^ and appears 
much hotter at N ight and in die M orning, than the reft o f  the Day. it 
has the Smell an d 'F ad e  like ftanding Water. I f  it is expcicd to the Air it 
tofcs its Smell and T a ñ e  in a Ihort l im e . B y that Facility to lofe its Taftc 
and Smell, one m ay judge that it hzs a Sulphur very Volatile \ and for that 
great Volatility and Subtility it is almoft impoíTible to make any Experiment 
upon it.

T his M ineral Water has the fame W eight as the Seine River Water. 
It altered not the Colour o f  the Syrup o f Violets  ̂ nor the Tin^lure o f Turn 

j  n Soî  Lime Waier^ the 0 /V o f  Tartar, ú\t Volatile Spirit o f  Sal /Irmcniach and
B Hartas Horn have whited that Watery and have made it a light Coaiu-

¿i 2
p i T h is  W ater, m ixt with the Dijfoluticn o f  Armovack Salt, has not given

any Smell; It Jias not altered the Infufion o f  Galls, M ingled with the So- 
I iution o f  Vitriol, has troubled it a little, and has given a greeníh Colour,

}f ¿  a t’ iength is precipitated z  yellow Powder.
I  Á ii



Acid Spirits have not fermented at firft with that Watery but aPterwards It has 
niade fame little Bubbles which remained to the Side o f  the Glafles wherein 
were contained the Liquors.

I have diflilled five Pints o f  that W ater; the diftilled WatO‘ has not had any 
Tafte nor Smell, and it has not changed the Tiniflure o f  ^ume Sol, neither 
x !t\ c Lime-water.  There remained from that five Pines (or 160 Ounces) 70 
Grains o f Refidue j the which, by Lixivium  has given to me 55 Grains o f 
grey Earth, and 15 Grains o f  white Salty almoft like Sal Gemmte.

The Refidtte o f the evaporated Water put upon the burning Coals, has 
noc caft any Sm oak, neither has made any Detonation ; the Spirit of Nitre 
|X)iircd upon it, iias very much fermented \ the Spirit o f  Wifie has not ex 
trailed any ^inSlure from that Refidsie.

One may concludc by a!l thefe Experiments, that this Water has nor 
any /Ifidity, it participates noc o f  Vitrioly nor ot Jium  j and there is in it 
but a little Quantity o f the wbife Earthy and lefs alfo o f Salt very like Sea 
Salt.

They are the Parts o f Earth and Salty which ihew themfelves in the 
Mixture o f the Lime-water y i^c. of fixed or volatile Alcalis,

They are tlie fame Parts which begin chat light Fermentation in the M ix 
ture of yJcid Spirits but that Fermentation is imperfed becaufe o f  the little 
Q îantity o f the Earthy which is drown’ d in fo great a Quantity of Liquor ; 
in Effedt when the Water is evaporatedy the Acid Spirits do firment very much 
with the Refidue.

It appears by the Smell o f that Watery that it contains a Sulphur very fub~ 
tiky whicli difllpates itfelf very eafily, and which is noc fenñble in the E x 
periments. ’ T is  nevertlielefs to be attributed to that StdphuTy the principal 
KíFtíls which they do attribute to that Mineral Watery as o f helping in the 
Palfyy i¿c. In other Sorts o f  Diftempers where the nervous Gender is at- 
ta.k*d ; infbsrt Breathy and in all AfFe£tions ot the Lungs \ and ot remedy
ing many other Infirmities which are caufed by the fkarp FermentSy the 
which are fwectned by that Water, For tlie ocher Properties o f ic, as ot 
P̂ trgingy o f  takm g away ÜbílruCtions, o f tempering the ¿c/ Intrailsy ^ c , it 
may have tlie fame EíTeóts with common W ater being drunk abunJandy.

One may drink many GlaHes o f this Watery beginning by 4, 6 or 8 every 
Morning, and augmenting till 12, 18, 20 or more, according as the Sto
mach is able to fupport ic. T his Water paiTcs readily by UrinCy and many 
Perfons are purgetl by it. Somcdmes one may mix with it feme Diwetick 
Salty to make ic pafs more freely, and for rendering it more pe-obflruQive.
A t other times one may put fome Manna or other Things for making it 
ir.ure Purgative. One m ay waíh alfo in the M ud o f chat Fountainy accord
ing to Necefiicy.

X X X V I l .  I h a v e  o b fe rv cd  a Spring, th at in  a ll th e  extrean i F ro fts , that
have been thefe 10 Y ears, hath yielded a fmall Stream, wnich running froreni h  
a large I'rac^ o f Failure, keeps ail the Banks and Borders Greeny and tree Y '*  

freezings dilTolving cheó'ww, and ¡mocking all the way
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X X X V I I I ,  I .  T he Country round is very hilly and uneven; but 
ftire i Bi the H ills lie in Order ; they are generally rocky and ftcep from South,
^anviic, and by W eft, to N orth-Eaft and by North : T h e  whole T ra6t of the
«•49 P-977* Country, within five and íevcn M iles, abounds with Coal-Mines, moreorlefs 

But there are no other confiderable Mines that I can hear of, nearer thari 
Alendipy which is 10 Miles hence, excepting fome o f  L.ead at in 
cefterfijircy which lies upon the North o f  diis Place, about four or five Mi!ts 

U diftant.
2, T h e  Hills for the m oft part ■ afford a F r e c - fto n e a n d  on the Norrh*

W eft o f  LarjfdozüH fwhich hath that Situatbn to ri'.e T ow n , and h juft
above it) the Stones digged there are a Sort ot H ead Stone, commonly 

*> called a Lyas blue and white, polilliable.
T h e  Tüi^fí and Batbs are o f  very great A n r  quity. Befides wliat I find 

jl ’’ ' in very ancient Chronicles to that Furpofe, one of our great Antiquaries
(M r. P ,)  alTerts, that chefe Batts vferc Soo Years trfore C h riji: which if 
lb will give Occaiion to enquire, how confiftc-nt with it that Hypothefis 
concerning theC aufe o f  the Heat o f  thefe IVatrrs may be, which makes it 
to be the Fermentation of Minerals in fieri \ and whether it be likely, that 
the Minerals through which thefe Waters pais, íhould be in that State of 
Imperfection fo many hundred Years. But this other Opinion fecms to me 
very  probable which fuppofech the Caufc o f the H eat to be, that two 
Streanns having run through and imbibed certain Sorts of different Minerals, 
meet at laft and mingle their Liquors, from which Comniinure arifes a great
Fa'tneniation that caufes Heat ; like as we fee it is in P*itriol and l̂ artor̂
which when mingled beget an intevfe Heat and Ebullition,

4. It is affirmed here, that the T o w n  for the moft part is built u¡x)n 3 
^agmire^ though the Places all about it are very firm Ground. Some 
W orkm en, that have been employed in D iggin g, have found a Mire 10 
Foot deep, without the North Gate, the higheft Place o f  the Town, at 
Searjen. I 'h e  Earth between is a kind o f Rubbiíh ; íómetimes they find 
pitching a M an’ s length under Ground, and PaíTages for the W ater to pafsi 
leven or eight Feet down they have met with Oyjhr-jbells,

I 5. T h e  Town and Country circumjacent, generally abound with cold Sfrmiix
1" A n d  in fome Places the Hot and Cc!d arife very- near each other; in one

Place, within tu'o Y ards, and in others, within 8 or 9 o f  the main Baths.
6. T h e Guides o f the Crofs-Bath inform me, that when there is a great 

W eft W ind abroad, ftanding by the Springs they feel a cold Air anfing 
from beneath ; I f the W ind be at Eaft and the M orning clofe with a littk 
m ifling Rain, the Crofs-Bath is fo hot as fcarce to be endured, when the 
King's and Hot Baths are colder than ufual. In other W inds let the IVw 
ther be how it will, this Bath is temperate. T h e  Springs that Buhhle moft 
are coldeft. T h e  Crofs-Bath hWs in 16 H ours, both Winter and 
without any DrfTerencc from Heat or Cold  ̂ Floods or Drought \ tliat of thfi 
King in 12 or 14  Hours.

( 336 )
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A  M an may letter ordinarily endure four H our’s Bathing in the Crafs~ 
BaÚu others. In the ^ten^S’ Eath (which hath no Springs
of its own, but comcs all out o f  the Kin¿%) they have found under a Hat 
Stone, wliich upon Occafion was taken up, a Tunnel, and a yielding M ud 
i n  a n d  under it, into which they thruil a Pike, but could feel no Bottom.
In the K.in¿S'Bnth there is a Spring fo hot̂  that it is icarce fufFerable *, fo 
that they are fain to turn much o f it away, for fear o f enfiaming the Eatb. 
Tlie hoiUjt Sprw^ will r.ot liarden an E gg.

8. I'he Bath-lVaUr does not pafs through the Bo:ly like other M intrallVd-
tm \  but if you put in 5 /̂/ it purgeth prcfentiy: Upon Settlement \t affords 
a  black M ud, ufeful in applied by way d i Catapla[m\ to fome more
fucccfsful than the very Waters. T h e  like it depcftts upon Diftillatkn^ and 
no other; nor hath any more been difcovered upon all the Chymical Exam i
nations that have come to our Knowledge. One Dr. /Iftendoff found, 
that the Colour o f  the Salt̂  drawn from the King^s and Hoi-Batbt was yel
low ; that which was extracted from the Crofs-Batb^ •white. This Dr. con
cluded, that the Cro/S'Batb had more o f and Nitre than the hotter
BiitbSy wliich alx)und more with Sulphur. And yet that Bath loofens fimoik 
Sinrj.̂ s, by wliich it fiiould feem it abounds not much with Alum. It is harih- 
er to the T a lle  than the other BathSy and foaks the Hands more.

9. A  Man cannot drink half the Quantity o f Itrong Drinks in diis Bath  ̂
that he can out o f  i t ; bur, if he hath drunk before to Excefs, it allays 
much, and is a great Refrelhment to the BoJy. The Bath provoketh 
Urine.

10. T h ey are very ufcful in Difeafes o f  the Heady as Palfies  ̂ Epikpftes^ 
and Convulfjons, in Cuticular Difeafes, as Leprofies  ̂ Itches and Scabs j in all Ob- 
firuitions o f the Bĉ êlŝ  as Spleeft̂  Uver^ and Mefente}-y\ and the Scbirrcjity 
and Mardnefs in thofe Parts ; in moft Difeafes of IVojnen ; in the Scurvy  ̂ and 
Stone: A s to which laft, while I am writing, an Alderman o f the City af- 
lures me, that his W ife, who had been exceedingly troubled with the Stoney 
went into the Crofs-Bath for it, and voided there feveral Stones as big as thofe 
of OliveSy and was never troubled with that Diftemper after. I h e  Bath 
is alio good in cold Goiits  ̂ as they call them.

The fame Alderman tells me, that it gives him prefent Eafe, when he is 
troubled with the P'its o f it. H e  ufes to go in as foon as the Fit takes him ; 
which then goes o ff prefently, and returns not in a confiderable time after: 
He puts his Feet upon the hotteft Spring in the King^s-Batb.

But it had a contrary Effeót in hot Gouts \ and fome, who are troubled 
with that Diftemper, tell me, that the Bnth puts them m a Fit, if they 
go into it without Preparation*, or, if  they have the t i t  belore, it inflames it 
nwre, and fends it about the Body, and difables the Joint fo,^ that there is 
no treading on it for the prefent. Further, the Bath is effectual in the 
Difeafes ol Children^ particularly the RickeiSy removing the Humours that 
proceed from it without Fail. *l'is alfo good for IVomen  ̂ that arc apt to 
ntifcany^ if ufed moderately. T he Batb-guidcs go in, when they are apt to 
lie down ; and other W om en ot the 'I'own ufc it ordinarily through-
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cut their T im e, and are never obferved to mifcarry. It facifitates Deli, 
very. It is very effedual befides for the flrengthening o f  l̂ rcken B m s, and 
good in all cold and tfjoijl Diftempcrs^ and JVeaknefs o f  Nerves^ ^̂ f*p€f<t¿lions 
Relaxations^ and violent P a in s: In all whicli it gives Eafe, except the Luts 
Venerea; but in that (except the M alignity be overcome by the Methods of 
P h yfick ) it exafperates the Pain more. *Tis an excellent Remedy to re
m ove the remaining Weaknefs in Gouts  ̂ as hath been remarkably exemplified 
in O ld  M en , even to the A g e  o f 83 Years.

I I .  There is no Initance o f  Cures performed by it in former Times, but
we have the Experience o f  it in ours ; yea, and in fome others, as in Drop̂

ftes^ Cachexies  ̂ Spleen  ̂ in which Caícs they were fliy heretofore of ufmo 
i j| the Bathy for fear o f  confirming thofe QhftruEiions *, whereas ’ tis now found.

^  that their Cure is facilitated by it.
^  12. T h e  Batb-Guides live to a very great /!ge \ fometimcs to near 100

Years ; ordinarily, i f  they are temperate, to 70. There arc two at this 
T im e above 80, a M an and his W ife.

13. In Crofs-Batb the Guides hzvG. obferved a certain black Fly with
fealed W in gs, in the Form  o f a Lady-Cow^ but fomewhat bigger. They 
fay, it ihoots quick in the Water, and fometimes bites. It lives under the 
Watery and is never found but in very hot Weather. T h ey  fuppofe it comcs
up with the Springs, It is not to be leen elfewhere.

14. T h e  Cro[S‘ Bath eats our Silver exceedingly ; and I am told tl'.at a 
Shilling in a W eek ’ s T im e hath been fo eaten by it, that it might be wound 
about one’s Finger, T h e  Laths agree (as the V ulgar fpeak) with Brafs, 
but not with Iron : F or they will cat out a l^ing o f  this M etai in feven Years, 
when Brafs Rings feem to receive no Fiejudice at all irom it.

15 . W hen W'onien have wafhed their H air with the M ixture of beaten 
E g g s  and Oatm eal, this will poifon the Bath fo, as to beget a moft noifome 
Sm ell, calling a Sea-Green on the W'ater, which ocherwife is very pure and 
limpid. I  his will taint the very W alls, and there is no cleanfing of it, but 
by drawing the Bath.

16. In Summer the Baths purge up a green Scum on the Tcp, but in Win
ter never *, but then leave a yellow on the W alls.

17. I 'h e  W’alls tliat keep in the hot Springs are very deep fet, and large; 
10 Foot thick, and 14 deep from the Level o f  the Street. 'I'he Cement of 
the W all is yellow C lay, L.ime, and beaten Bricks. Jn the Y ear 1659 the 
Hot‘ Bath (a, Bath particularly fo called, o f  equal Heat with the King'S'Bñtb} 
was much impaired by tlie breaking out o f  a Springs which the VN’orkmcn 
at lail found again, and reilored. In diggir.g they came to a firm Founda
tion o f  factitious M atter, which had H oles in it like a Pumice-Stone, thro’ 
which the W ater played ; fo that ’ tis poiHble the Springs are brought to
gether by : W hence probably was the Necrmamy the People oí an- 
tient 'l  imes believed and reported to have contrived and made thefc Baths; 
as in a very antient Manufcript Chronicle 1 find thefe W ords : When i-uti* 
Fikiibrafs was decd  ̂ Bladud his Son̂  a great N ygrom ancer { f i  U¡s thtrt
v¿rii) v:as made K in g ; l ie  made the Wonder of the M ot Bath by Us Kygfo*
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m aiicy *, a»d he reigned  ̂ i Tcars^ and after be died and lies at the N e w  Troy*.
)\nd in another old Clironicle ’ tis faid, ^ a t  King Bladiid Jent for the Nc- 
cromanccrs to Athens to effc¿l this great Bafinefs ; who, ’ ris hke, were no 
other than cunning Artificers, well skill’d in Archltethire and Mecbanicks.

1 8. It  hath been o b fe r v c d , th at L íí.'w , lik e  tlio ie  o f  Olives^ co m e fom e- 
times o u t o f  the P u in p  o f  th e  Uot-Bath.

(2 .)  T h c fe  IVaters h a v e  been lo n g  fam ou s fo r  the C u re  o f  Pdfies an d Bar- h  
renncfs: A n  In ftan ce o f  b o th  in o n e  F erfon  I ih all n ow  g iv e  y o u . A  G en - 
tlewom an o f  ab o u t or 32  Y e a r s  o f  A g e ,  h a v in g  been m arried ab ou t ro 
or 1 2 Y e a r s , and n ev er w ith  C h ild , w as fu d d e n ly  feized w ith  a Paljy on the 
L e ft- f id e ; fo r  w h ich  (a fter  8 o r  10  M o n th s  I 'r ia l  o f  o rh er M e a n s  to  little 
Purpofe) fb e  w as b r o u g h t to  th e Bath, w h ere (a fter ufual P rep aration s, and 
fome internal M e a n s) Ihe co n tin u ed  th at Seafon  ab o u t fix  W e e k s  *, th e W in 
ter co m in g  o n , flie  w as fo rce d  to  d e fift j b u t ( b y  the A d v a n ta g e  ilie  re
ceived) w as e n co u ra g e d  to  c o m e  v e r y  e a rly  the n e x t Y e a r ,  and d id  co n tin u e  
with us th e w h o le  S u m m e r , and reco v e re d , in g re a t m eafu re, th e U fe  o f  
her A rm  and H a n d , L e g ,  an d  T o n g u e  v a n d  n o t o n ly  fo , b u t, in a few  
W eeks a fter, flie  r e tu r n ^  to  her H u s b a n d , co n ce iv e d  w ith  C h ild , and had  
(about a Y e a r  an d  h a lf ’ s D ifta n c e  betw een  tiie m ) fiv e  C h ild ren  fo llo w in g .
She ih cw ed  m e fo u r o f  th em  lu lly  and llr o n g , and w ell g ro w n  for their A g e  
the fifth died : S h e  h erfe lf had  n o  R e tu rn  o f  a  Palfy^ b u t is injirm  ̂ I th in k , 

confunipthe: S h e  is n o w  ab o u t 5 1 Y e a r s  o ld .

X X X I X .  h i  Badetjj a little  C it y  in Aujiria, ¿^German M ile s  S o u th w ard  
from Vienna  ̂ feared o n  a  P la in , b u t n ig h  u n to  a R id g e  o f  H ills , w h ich  are 
the E x cu rfio n s  o f  M o u n t  Cetius  ̂ are co n ven ien t Baihs \ T w o  w ithin 
T o w n , F iv e  w ith o u t th e W a ll ,  an d  T w o  b ey o n d  a R iv u le t  called  Swecbet. 59. p, 1044.

The Duke*s Bath  ̂ w h ich  is th e  la rg e ft, is a b o u t 20  F e e t fq u are, in the 
middle o f  an H o u ic  o f  th e  fam e F ig u r e , b u ilt o v e r  it. T h e  V a p o u r  pafles 
through a T u n n e l o f  W o o d ,  at th e  T o p .  A n d  th e W a te r  is c o n v e y e d  into 
theBv.ctom  o f  the Batb^ a t o n e  C o rn e r , th ro u g h  w o o d en  P ipes and T re e s , 
under the T o w n - W a l l ,  fro m  th e S p r in g * H e a d , w h ich  rifeth at a  httle D if-  
lancc W e ftw a r d . T h e  S p rin g s  o f  th e  reft o f  th e Baths rife under th e m , 
and are let in th ro u g h  H o le s  o f  th e  P la n c h e r ; for all th e  Baths are w ain f- 
coatcd, th e  S ea ts , S id e s , a n d  B o tto m s b ein g  m ad e o f  F ir . T h e  W a t e r ,  
for the m o ll  p arr, is c lea r  an d  tran fp aren t, y e t  fom ew h at b le w iíh , an d  
JDakcth the S k in  a p p ea r p ale  in it, as d o th  the S m o a k  o f  Brimftone, It 
colourcth M e ta ls  (e x c e p t G o ld ,  w h o fe  C o lo u r  it a lfo  h eigh ten s ) tu rn in g  
them b la ck  in a  few  M in u te s . T h e  C o in  o f  this C o u n tr y , m ix t o f  C o p p e r 
and S ilv er  (h a v in g  ^7 o f  S ilv e r , and o f  C o p p e r , is in a M in u te ’ s l i m e  
turned trom  a  w h ite  in to  a  d a r k  y e llo w , an d  foo n  after b ecom es b la ck .
T o  the M o fs  and P la n ts , w h ich  it w a lh e th , it g iv e s  a  fine green  C o lo u r, 
and leaves often  a S c u m  u jx)n  th e m , ot a p u rp le  m ix 'd  wi th w hite. A s  it 
runs fro m  the S p r in g - H e a d  it fo m ew h a t refem bles the Stdpkmr-Rivet' in th e 

w ay from  Tivoli to  liome^ b u t is n o t fo  l lr o n g  o r  ft in k in g , n or d o th  it in- 
cru llate  its B a n k s.
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I pafied to the Spring-Hcad (which rifcth under a rocky Hill) ahont the 

Length o f 40 Y a rd s, through an arched PafHige cut in the R ock, which 
alfo a natural Stove (as that o f  fritóla  and Bojif) made by the hot 
water running under it. M oft Part o f this Cave is incruftated with a whire 
Subftance, by them called : A t the M outh o f  the Cave it becomes
harder and ílony.

I caufcd fome o f the Pipes, through which the Bath-ivatcr nms, to be 
opened, and iVpm the upper Part oí the Pipe I took fon'.e Qiiantity of 
Sulphur in P<rdi'der̂  fomcwhat like h k ^ tr  of Brm jhne \ this being as it were 
fubiimed from the W ater, and not dcpofed, being found in rhc upper Part 
o f  the Pipe. Okum Sulph. per Campanam  ̂ droppetl into tlvs Water, is re
ceived into it quietly. Oleum "Tart. per Deliquium caufed an Ehulliticn  ̂ as in 
the making o f Tartarum Vitriolatum,

T iic  fecond Baih^ within the W all, is that o f  our hady  ̂ about 12 Foot 
broad, and 24 long. One End o f it is under a Church o f  the fame Name. 
T h is is fuller o f  Sulphur than the rell, and more blew, and leaveth a yellow 
Flower upon the Boards, as the others do a white.

T h e  third is the New-Bath^ out o f  the I'ow n  nigh the Gate.
T h e  fourth, the Jews-Baih^ which hath a Partition in the Middle to fcpa- 

rate the M en from the W'omen.
T h e  fifth, St. John's Bath^ o f  a Triangular Form .
T h e  6th is called the Beggar*s-Bathy and is always fo íhallow, that they 

lie down in it.
T h e  7th, the Bath o f  t!ie Holy Crofs  ̂ about two Fathoms fquare, c!iiefly 

for the Clergy,
T h e  eighth, St. Peter's Batby greener than the reft.
T h e  ninth, the Sour Bath, fee about witli Stone-balaílers, and covered 

with a Cupola and l. anthorn. I 'h e  W ater is very clear : In the Steam of 
this Bath I have often coloured M oney black without touching the Water i 
and, ilaying only in the Room  where the Bath is, the Buttons o f my Cloaths» 
and what elfe o f Silver the Vapour could come at, were colour’ d yellow, or 
gilded : A nd yet the W ater itfelf once cold changeth not the Colour of 
M etals, though boiled in it.

7 'he hottfft o f thefe Baths have not the Heat o f  the Slueen^s-Bath at Balb 
in England. T h ey  ufe no Guides, as with us, but dire¿l themfelvcs with a 
ihorc turn’ d Staff.

Manners-dorff^ feated under an H ill on the Eaft-fide of the River Leytâ  
hath only one Bath. It rifeth under a Churchy that is built over the Spring- 
H ead.

M T h e  W ater o f it is lukewarm ; and therefore they boil k  in great Cop-
pers, when they defire it hotter, and /̂ athe in T ubs filled with this boiling

pi W'ater. From  the Subftance, which fticks to the Coppers in boiling, it is
, I colletfted, that it is impregnated with Sulphur, Salt-petre, and Chalk. Thî

. ' W a ter colcureth the Stones in it o f  a fair Green like a Turkois •, and the
u Í Sream o f  it, which fticks to the M ofs under the Church, turns into Drops 0

G old  or Am ber. ^ .
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ter paii'cth ; that Part whicli was in the Ground retained its own C  
and the other Part in the Bath-watcr acquired a Coal Black. 1 hcfe

BoiiSy two Hungarian Miles from Comorra in Hungary  ̂ hath alfo fulphu- 
rous Baths, faid to be warm in W inter. In March and 0 £lchtr I found their 
Warmth very remi/ii, /carce pcrccivable. In Colour they are blewi/h, and 
to Tade acid. I 'h e  Queen*s-Bath and the Great-Bath rife in a M arih,
Korthward o f  the Caille.

There is another Bath in the Governour’ s Garden witliin the Hovon. T hey 
are uíed as thofc o f  Mamers-dorff.

At Bauka, two Hungarian Miles from Freiftaty in a M eadow, I took no
tice o f 15 Baths: And there have been more, but the R'w^r IVaag eatcth 
away the Banks, and fwallows up the Bath ; and into three o f  thefe 15 it hath 
alfo broke in. T h e  W ater o f  thefc is like to that o f  Baden in Atijlria ; it 
leaves a white Sediment upon the M ofs and Places it waflieth, and tinclureth 
Metals blacL 1 íiuck fome M oney into the Ground, over which the W a-

Colour, 
Batlis

are open, and very hot.
The Baths of Boinitz, nigli the R iver N iira  in Hungary  ̂ are of a mode

rate gentle H eat, much beautified by Count Palfi^ Palatine of Hungary, and 
all ot them covered under one large R oof ; the firft is the Nobleman’ s Bath, 
built of Stone, defcended into on all Sides by Stone-Stairs ; Four more there 
are of M'ocd  ̂ but very handfomely and well built.

At Siuben  ̂ three Hungarian Miles from Newfoi, and two from ChrannitZy 
near to a Rivulet, are diverfe Baths o f  great Eftecm . T h e  W ater whereof 
is clear, and fmclls o f Sulphur  ̂ the Sediment green. It colours the W ood 
over it green and black, but does not change the Colour o f  Metals fo foon 
as molt others. I left M oney m it a whole N ight, which was yet but faintly 
coloured. T h e Springs arife underneath, and pafs through the Holes in the 
Piancher o f the Baths. I 'h e  Heat thereof is anfwerable to the King’ s-Bath 
in England. 'I hcfe Baths arc feven.

The firil is the Noblem en’ s Ba:h ; the fecond the Gentlemen’ s Bath ; the 
third, the C oun try-m an 's; the fourth, the Country-w om an's; the fifth, the 
Beggar’s Bath ; the fixth, for fuch as are infeded with the Lues Venerea ; the 
feventh, the Bath o f  the G ypfics, o f whom there are many in thoie Parts, 
Thefe are in a Plain, encompaifc^d on all Sides with Hills *, the nigheft 
unto them are towards the E ait, and it is the fame Ridge o f  H ills, which 
on the other Side are i'o rich in Metals.

Glafs-Hitttny an Hungarian Mile, or about 7 EngUfti Miles from Schemnitz  ̂
hath five Baths two o f which are large. It depofes a red Sediment, and 
incruilates tiie W^ood and Scats o f  the Bath under W ater with a (lony Sub- 
ftance; and it alfo gildeth Silver. But the moft remarkable o f thefe Baths 
is that which is called the Sweating-Batb^ whofe hot Springs drain thro* an 
Hill, and fall into a Bath built to receive them ; at one End o f which, by 
amending, I went into a C ave, which is made a nobie Stove by the Heac 
ot thefe iherm ^, and fo ordered with Seats, that every one who fits in it, 
cither by chufing a higher or lower Seat, may regulate his Sweating, or 
enjoy what Degree o f H eat he dclireth. T his Cave as alfo the Sides ot the

Badi:
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Baih arc covered, by the continual dropping o f  thofe hot Springs, with 
red, white, and green Siibftancc ; the red and green make the SI, 
but the white is ufed againil the Scone, and curet'i b'Icers, and fore 
o f  Morfes. ^

Erfen-bacbj about four Englifl) Miles from Glnfs lliiten^ and five or flxfrooi' 
Schmnilz^ hath alfo Hot Baths, I have fcen great Trees placcd at the Top of 
Superficies o f  the W ater in thefe Baths, which Iiave íuíFcred Petrifaction 
H ere are two convenient B;uhs, much frequented *, and a third, which is 
made by the W ater let out o f the former, called ti*c Snake's-Bath^ fron) the 
N um ber o f  Snakes com ing into and delighting in it, v;hcn *iis filled with 
thefe v/ann Waters.

t  T h e  natural Baths o f  Buda are efteemed the noblefl: o f  Europe  ̂ not only
! h  in refpeit o f  the large and hoc Springs, but the M agnificcncc o f their Build

ings.
For the Turks bathe very m uch, and tho* little curious in moil of their 

private Iloufes, yet are they very fumptuous in their pubiick Building?, as 
their Cbafjs or Caravanfara's^ MofcbSy Bridges^ and Batbs dcclai-e.

There are eight Baths, whereof I had Opportunity to take notice, during 
h  m y Stay at Buda ; three towards the Eafl: and South E a íl Part o f the City,
f  in the way leading towards ConjlantinofU \ and five toward the Weil-cnd of

the T ow n  in the way towards Old Offen  ̂ and Strigcnium,
. T h e  firft is a large 0[>en Bath at the Foot o f  an high rocky Hill, for-

'1̂  merly called Purgatorium^ whereof the People liave fome odd and fcrupulous
Apprehcnfions.

; ' '  T h e  fecond is covered with a Cupola  ̂ and (lands nigh the fame Flill, but
r fcf m ore into the T o w n , and near a Place where they ufc

T lie  third is callcd the Bash o f  the Green Pillars^ tho’ at prefent they be
 ̂ o f  a red C olour; and it (lands over-againfl: Caraz'anfnra. I'hc Water
I \ is hot, but tolerable witliout Addition o f  cold W ater. It is impregnated

i with a petrifying Juice, which difcovers itfelf on the Sides o f  the Bath up
on the Spout, and other Places, and maketh a grey Stone ; and the Exha
lation ftoni tlie Bath, reverberated by the Cupcla, by the Irons extended
fiom  one Colum n to another, and by the Capitals of the Pillars, formcth
long Stones like Icicles^ which Jiang to all the faid Places ; fuch as may be 
obferved in m any fubrerraneous Grcttoes^ and particularly in England in 
Okey-Hokin Sofnerfeijhtre^ and Pooks-Uok 'm Derbyfhire.

T h e  W ater is lee out at N ight, when the W om en have done Batinnĝ  
w ho often flay late, I 'h e  Bath is round, fet about with large Pillars, fup- 

^  porting a Cupola  ̂ which hath Openings to let out the Steam thereof, and y«
1 1> the whole R oom  continues to be a hot Stove.
, T h e  Batbs o f  the W cil-end o f  the Tcwn^ are ;

r i Tailalli^ or the Bath of the Table \ a fmall Bath covcrcd : T he Water
I ' white, and o f  a fulphurous Smell.

k T h ey  drink of this as well as bathe in it. W’ hat they drink, they rcccivc 
from  a Spout bringing the W'ater into this Place. I tlelivcred a Eive^Sch 
t  l^icce to a Turky bathing in it, to gild for m e ; which Jie did in about a
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Minute, by rubbing ¡t between his Fingers, while the hot W ater fell from the 
Spout upon ir.

2. Degrimene, or the Ba/i; o f  the Powder-AiilL It rifes in an open 
Pond near the H igh-w ay, and mixech with the frefh Springs ; fo that the 
Pond is o f a whitiíh Colour in one Part, and clear in the other, as alfo cold 
and hot in feveral Parts. T his conveycd crofs the H igh-w ay into a Pow- 
dtr-M ill becomes ufcful in m aking o f Gun-pcwder. I ’hcy conceive here, 
that this Bath communicates with the fulphurous Springs at Dotis^ many 
Miles diftant.

3. CuzzocuUge  ̂ the little Bath, or the Bath o f the Sain t; for which Name 
the Turks give a fuperilitious Keafon. ’ T is kept by Turki/b Monks-, the 
Bsth, where the Springs arift*, is fo hoc as fcarce to be endured j but, being 
let out into another Bathing-place at fome Diilancc, it becomes tolerable, 
and fit for Ufe. T his W ater hath neither Colour  ̂ Smelly nor Tajle, differ
ent from common W ater, and depofeth a Sediment *, only the Sides o f  the 
Bath are green, and have a fungous Subftance all over.

4. Kalip  ̂ a very noble Batb j but Part o f  the Buildings were consumed
this Year (1669J by a great Fire which happened in Buda  ̂ but is by this 
time repaired by the T h e  W ater is very hot, not without petrify-
ing Juice in it. 'I ’he Buildings about it are eight Feet iquare, v/itii a no
ble Bath in the M iddle, with a. Circle or o f W ater about it for the
better Ornament. On every Side it has a Nichio, wherein is a Fountain. 
In the Middle o f  the Anti'chamher (where t/icy Jcavc their CJoachs^ there 
is alfo a fair Stone B.ifon, and u Fountain.

5. I 'h e  Bath of Velibey  ̂ which hath a Ibrong fulphurous Smell, and a pe- 
trifying Juice in ir, and is fo hot, that to make it tolerable it requires the 
Addition o f cold W ater, is the nobleft Bath o f any. The Anti-Chamber 
is very large, the Bath-room capacious and high-arched, and adorned with 
five Ciipola'% \ one, a very fair one, over the great round Bath in the M id
dle ; and one lefier, over each o f  tlie four C orners; where arc either Baths 
or Batli-iloves for more private Ufe : In thefe the Tiurks take ofí the Hair o f  
their Bodies by a Pfiloibrum, mixed with Soap; it being not their Cultom 
to have any Hair except on their Beards  ̂ and a L o ck  on the Q o w n  o f  their 
Heads, 'i'wclve Pillars fupport the grcac Cupola \ between eight whereof are 
fountains of the hot W ater, and between the other are Places to fit down, 
wlierc the Barbas and Bathmen attend. A n d  each o f thefe Places have two 
Cifterns o f Free-itone, into which arc let in hot Bath-water, and allb cold 
V. ater, to be mixed and tempered, as every one pleafeth.

Men bathe in the M orning, and JFomcn in the Afternoon. W hen any 
Man intends to bathe, having entered the firil R oom , he finds there diverie 
Servants attending, and fiirnifliing him wi:h a Qotb and Apron, Then he 
puts off his Apparel, and having put on the Apron he entcreth the fecond 
Hoopii, wherein tiie great Bath is, and fits on the Side o f the Bath, or be
tween the Pillars nigh a Fountain ; where the Barber ílrongJy rubs hlni 
with his H and opened, ftretching out his Arm s, and lifting them up *, 
atrcr v.hich the Party bathcth. 1 hca i* he be a Subject o f the Grand
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Se¡gtíicr'*Sy or ic be the Cuílom  o f  his Coim try, he hath his Head íhavetl- 
anci, if a young M an, his Beard, exxcpt the upper Lip. N ext, the Barber

.rubs his Brcalt, Back, Arm s and L egs with an Hair-clotb^ while he either
fitteth or heth with his Face downward ; then waíhcs his H ead with Soap,
and after throws cold W ater upon him all over his Body, and fo die Party
walks about in the Steam o f the Bath for a time.

I'hefe Baths are made ufe o f two ways ; either by entering into the \Va. 
ter, or fitting about the Bath in the Steam. For the Vapour o f  the Bath 
makes the whole Room  a Stove, and m oil fweac as long as they ftay in it ; 
and fome enter not the W ater at all, but have it poured upon them, or 
elfe only continue in the Steam o f  tiic Batl\ which futncientiy provokcth 
Sweat.

At Aponiim X I ..  F ivc Miics from Padua are the W aters called Apomufia  ̂ from a 
^ called Apcnum. T h ey  are adlualiy very hot and ftinking^ and yicKl a great 
dington, n. tieal o f very fine Salt, o f  which the Natives ferve themfelves in their ordi- 
83- p-40̂ 7- Qccafions. 'I'he Salt is gathered after this manner : I 'h c  Natives^ after 

Sunfet, Air Pieces o f W ood  in the W ater, and prefently the Salt Hicks to 
them, and comes oil'in  fmall Flakes, exceeding white, and very fait; this 
never lofeth its Savour. T h e  People duTc with the fune W ater ufed to 
walh their W alls, to render th<̂ m whiter than ordinary ; which it doth even 
wliitcr than Lime. Such IVaHs conlerve their Saltnefs fome few Days only, 
and tlivn become infipid, even tho’ they fweat iorth a white Hxcrefcence in 
thin and light Flakes, like A7/rir, many Years after. But that Salt, that is 
collected from the Stones, G ravel, and Earth, by which the Rivulets dc- 
fccnding from theie Batlis do run, is without any T a ile  o f  Salt, though 
there no Difícrcncc in the Form  or Colour from that which is gathered 
with the wooden Inftruments.

Spring*, X L I .  In Jamaica there is a very hot Spring o f minerai JVater  ̂ but the Dil* 
Mû cni tance and Trouble o f getting to it has kept People from trying it *tiil this 
Waters in laft M onth {^1%, M atch  169J.) when two Perfons, the one very much macc- 
j!rw»iiam rated with the Belly-Ach^ and another with the as is fuppofed, went to 
Brciion, n. carried Cloatbs  ̂ built a Hut to keep them from the Rain and Sun, and 
” 0* both prefently by drinking and bathing found fuch Eafe, that in about ten 

D ays tliey returned perfeftly cured. It comes out o f  a R o ck  in a freíh üír- 
renty near to a fine Rivulet o f  good cool W ater, hut is íb hoty that they 
all affirm it foon boils Eggs^ fome fay Craw-JiJhy Chickens  ̂ and even a 
but perhaps this laft wants good Confirmation, H ow ever it is certain, thstj 
near where it comes forth, there is no enduring any Part o f the Body, but 
it takes o ff  the Skin. It cures Ulcers  ̂ and contraElcd Nerves and Sinĉ î  
in a few D ays, to a Miracle. Colonel Beckfordy who was given over by 
the Ph^JicianSy with Pains in his Bowels very acute, that had worn him out, 
and another for the Venereal Difcafe^ and one for the Bdly-Achy went up 
fincc. Col. Beckfcrd is finely recovered, and the other almoft cured of iiis 
Ulcers ; fo tlu t the W ater is beyond doubt, and many are reforting to it.



jp m

It has been tried with G alhm  my Sight ̂  and it makes the W ater only m 24 
Hours look, only like Cí7;7¿70’> ot Old Hock. But wc have afine large River 
runs by the fidcs of this T ow n , which ferves all the People for drinking and 
other Ufes, and was by the Spaniards call’d Rio Cobrĉ  or the Copper River 
this now our Curiofity has led us to try with Galls  ̂ and in one N ight the 
Water turns to a deep Green, more inclining to Black, deeper colour’d than 
any Emerald I ever ixw \ which makes me doubt the Coppcr-Mnes in ir are not 
enough digefted, and that *tis unwholibme *, but were the Copper more refined 
anti excellent, it would be a falubrious W ater. I have alfo tried Icveral W a- 
tcr-fprings and Rivers hereabouts, and find them all ting’ d with fome Metal or 
other.

2. W e have lately difcovei’ d two Hoi Springs \t\ Jamaica; one to íí'̂ indzí'ard  ̂ B̂ Mr.Kob, 
which feems fulphurous ; the other to Letujard is very fait, but, as I am told, 
does not partake o f Brimftfine; and both very much magnified for the Epi- 
¿m id Difiafcs o f  thefc Parts, the Dry BcIly-ache, Pains ot the Nerves^ and 
Tavjs.

X L II. T h o ’ the Particles o f JVater are fo minute, that wc cannot dif- Obfcmtioiu 
cem them with our Eyes, yet by feeling we may diltinguiíh the acute and 
vigorous Particles o f  from the languid and hurtful Particles springi, by
of common Waters. T h e  healing JVater will intermingle with their Afperi- 
ties fuch an agreeable Titillationy as will invite us to rub in, or prefs on the 
clcanfing and terfive W^ater *, and will ail along recompenfe the Pain of 
lurching the W ound by their aólive Frictions with fuch fpeedy Reparations, 
and fuch indulgent Degrees o f  Sanation, as mitigates the Torment with 
Store and Variety o f Pleafures. Ocher common Waters, even thofe o f ibme 
of the pureft and almoft cryftalline Fountains, arc moft poifonous; encreafing 
TetterSi î nd fomenting Ulcers  ̂ with an inward and fullen Painfulncfs. This 
dextrous W'ater, by a moft favourable Chirurgery, fearches to the bottom of 
old and cancerous Ulcers  ̂ fweeps or ihavcs away the Roots o f betters and Can
cers, and appeafeth the unnatural Rage j and fome of thefe healing Waters are 
benign, whether wc apply them outwardly, or iruft them inwardly fbr the 
Relief o f  our Entrails and Vitals. A nd by thefe remarkable Indications  ̂ and 
the EfFeéts I have frtn lucceeding, I have been confirmed o f the real Virtue of 
fome o f the (fo cal l ’d ) o f  oldeft Reputation \r\ Eng!a)id, and have 
difcovered o t h e r Springs  ̂ whofe Virtues were not much known, or noted 
before.

Oar Eyes alfo may be in fome Senfe good Witnefies of peculiar in the
Particles o f thofc^^vw^ Waters which are proper for the T h ey Lem to
fcour the Eyes, as it were with iharp but very ñwcGravcL And by this Indi
cation I have tried and found the Springs, which are extraordinary tor the 
Eyes, and periiaps to cleaníé Optick Glares, About Years ago, in a very 
hot and droughty Summer, there was an Epidemical l)ijlemper oí Mens Eyes 

Eyc-lids\ 1 found it {o \\t London and Wejiminfter, and almoll in every 
Houfe where I came, as I travell’d Weftward on both fidcs Severn; Virjulce, 
or the Juice o f Crahs  ̂ was found the beft Remedy i and where they knew it 
not 1 gave notice o f it i and all that try’ d it, confef^’d that it was not a very
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unpleafant AppUcnttcn, T heir Eyes had a fretting lub^ and Verjuice prov'd 
more agreeable than or IVbite IVine^ or any other Liquor or Mixture,
Some fuch tickling Pleafure, but yet more delicate and tender, there is in fomc 
Spring'Waters^ which are for the Eyes peculiar.

T\\t Springinefs o í IVooU more than o f Unen^ offers another vifible and tan
gible Demonllration, how the ftrongcr and quicker o f fome Water,
more than o f other, may conduce more or lefs to healing j or may be more or 
LTs noxious, either inwardly taken or outwardly applied.

I knew one, who was fhot in his Hoel with an A rrow , which carricd with 
I Í it a very fniall R ag  o f  the ivoollen Stockifjg: This R a g  not being found by the
I  V  Cbirurgeoiis  ̂ tho’ they were then o f the bcfl N ote, the W ound bccamefora
• ^  Y ear or two incurable*, and the Pain was fo intolerable, that it was thought
I' ‘ neceflary to c u to ff  his Foot. A t  laft by chance the R ag  was found, and

taken away, and then the Cure was foon pcrfeiled. JVcolien and Dnen may
• i  .  Iiave their Turns and Scafons •, the one as a Mechanical Operation for beating by

I  f  a clofe and permanent FritJiony the other as a quiet Our tender Skin
k can hardly bear the inccifant Springinefs o f JVool \ in a deep W ound we a n  Icls
i endure it. But the Springs o f  Ibme W aters may be lined with a fofcer Liquor

than the hairy curled Filaments o f fVocl and hence we may perceive how 
fome W aters may by their rolling Particles be the greateil Probesy and yet the 

> fLireil Searchers, Clcanfers, and Healers. A nd hence alfo, on the contrary,
Í  we may fee how ibine W aters, which cure Ulcers and Cancers by outward

r ; Application, may be too bufily corroQvo and dangerous, if taken in-

f  wardly.
I think I may note, that generally all the Springs in England that are of

\ very antient Efteem for H ealing, and were commonly call’d IlolyWells,
. Í (fuch as 5/. IFinifrecPs IVell in Flintfoire^ o f  which I never made '1‘rial, but

} it carries the greatefl: Fam e) are all very pure, and yield no kind of
; 1 ment. In this our Hot-Baths^ and perhaps ibme few mineral Springs, are to
I r  be excepted. I muft yet be more particular.

' I know a Springs which the O ld  People there call the lloly-lVcll^ on the
I, fide of a low H ill, in an arable Field, which (befides the healing ^ ¡ilits)

‘ j hath an extraordinary Efficacy in clearing the Skin from Stin-hurnings and
Freckles v and addeth as much Luftre as agrees with the finer A rt o f conceal
ing A rt, and with M odcfly ; and after waihing 2 or 3 Mornings it makes 
the Skin as fmooth as Glafs. It paffeth thro* a Vein o f  light Sand, if I núy 

„  call it Sandy *tis more like to fome kind o f bluiih criíped Marie-, *ns ib
5̂ light and hollow, as it were freíhly working by fomc Ferm ent; and *iis full

o f very fmall and thin Lamina^ fceming to be mttalhne and bright like the 
p purefl Sih:ery but the Refiners could not find it to be o f any Value. 1

inquifitive to fearch it out, whether this IVater had the beautifying Propert) 
from the Silver-like Ijimina^ or rather gave thofe Veins o f  the Earth t o
TiuHure and Ferment. Only two things I can afnrm : i .  I iaw many Springs

*■ t:
opened in the lower Grounds, which feemed in all a p p e a r a n c e  to run iroin
tnc fame H ,'ad , and had alió the fame very bright Ferment in their 
where they were opened, but theii had nothing o f the fame



or for Bemiifying; as I found by many IVials, more than daily, for 
fomc Y ears'to^ ch cr. 2. T h e comnTiOn Fields adjoining had on their Clods 
nnd Fallows fomcwhat o f  the fame Glittering, mucli faded, but enough to 
daiizle their Eyes that Bxcd them on it in a bright Sm-Jktning. May r.ot 
io\x\cfabtaravcanS(eam give the TM lure l>oth to that \'cin o f Earth thro’ 
which it palled more freely, and alfo more forcibly to that Spring, by a 
gcater Relbrt, or by lome Advantage it got by ih^jlfcent o f the Ground f  
(And wc commonly find thdl- healing Sprhsgs either near the T o p , or on the 
Side, or near the Foot o f íome I lill ,  or running from the H ill:  ) And thus 
the Stemns reverberated and daflied down by the Motion o f the A ir , and by 
the Weight o f the Atmofphere, may beget the fame metalline Tin¿íure in the 
adjacent Fields. T h is was far enough from yielding Sediment, and it had a 
plcafing SmoothneS, and was very inoffcnfivc to the Stomach ; but it fcarch- 
ed the Eyes lomewiiat fmartly, and cleared them ipeedily, and was generally 
commended for many Hdalings botii inwardly and outwardly, and v/as every 
way much more plcafing than tormenting.

Within two Miles o f the fame is another o f their old Uoly-Welh^ on the n ip p . 
Brow of fuch another H ill, in an arable Field, within half a M ile of the  ̂
lofty M ahem -lltll: T h is is very kind for the Eyes, and hath alfo done many 
Curts u¡x)n putrid and fcetid Dicers, which wore many Years deplorable for 
incurable, as 1 can affirm upon my own Knowledge. I have feen it tried often, 
and always to good Efi'tál *, lomctimes confiderably wonderful.

Many drink, o f ir, and much extol it for H ealings: And I never could hear 
o f any that complained o f  hurt done by it. It was fomewhat afperous, but 
pleafing in malignant Ulcers.

But much greater is the Reputation o f the Jhly-lVells^ as they call them, 
on the fide oí' Aklvem -H ilh  ; which H ills divide Worcefierjhire from H oc- 
ford/kire, 1 ‘he higher Spring is peculiar for the Eyes: About a Furlong low
er is the healing Spring \ this cureth many Maladies and Cancers, if  applied 
before the Strength o f Nature be overthrown. I have read in the Monuments 
belonging to the Hofpilal at Ledbury  ̂ a I'ow n in the W ay from Hereford to 
thoie Springs, that a Bifliop ibme Ages paft endowed that Hofpital with 
Revenues for the Entertainment o f  diitrcflcd Paliengers that travelled to thoio 
Springs for Relief, Above 50 Years fmce 1 heard a panick Story fpread 
all over the C ity  and Country of Worceftcr  ̂ that the Phyficiam had p0ilbn*d 
thofe Wells. But I am perluaded, that the ground of this Fable was only 
this: A fter more than ordinary Rain, for 1, 2, or 3 Years together (as it tails 
Ibmctimes in England) fome common JVaterSy by a part of the fame or ibme 
other Channel, do drive to the fame Aperture, and drown the Excellency gt 
the HealingWater. In this droughty Year fió ó p ) we find, that many ex
cellent Springs have loll more than half, and lome more than 4 Parts of 5 of 
the Waters which they did ufually afibrd in the fame Scafons o f the odier 
nioifter Years ; and tiie remaining Waters have tlie ilronger Efficacy. O f  
this Expetlation from long Droyghts I formerly advertis’d you. And 'tis now 
remarkablê  that the better Springs  ̂ which are on the fide o f the Hills and on 
the higher Ground, do maintain their Current much better than thole whiQlx
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are In the lower V ale. *Tis fo in many Places about us here, when rhe betiii 
Springs had loft 4 Parrs o f their Current, many of the lower Springs were 
quite dried up. A ll ihefc W aters are purely limpid, free from all Scdioiem 
very tcrfiveand fearching, moft eftedual at the Spr'tn^-bcad. *

I omic many other healhig PFaters, that I may give you a brief Touch of 
fuch mintral̂  [aline  ̂ and mcdictnal JVaUrs  ̂ as I have found or heard of in our 
Neighbourhood, namely about I'ecvil in Somerfetjhirt. I lately heard of two 
more metalline Sprwgs in DorfttflAre  ̂ befides that o f  Farrington \ perhaps their 

V:d, inf.  ̂ Virtues and their Fume arc increafed by this Drought. T h e faline Sprinî  
XLiv.s, nientioned by D r. lligbnwre to be at Eajl-Cbenocky is about 3 Miles hence Wcltl 

ward. In a very droughty Summer I found \iftrong Brine, But there is a 
Salt'Spring o f a far greater W orth  at Evericb^ about 12 Miles hcnce towards 
Sbepton-MiUet, T h e  Pool, which yieldeth vitriolate Salty is in Sock-Dmis, 3 
or 4 Miles from hcnce W eftward, ’ T is  not a great Pool, nor above ten Foot 

Vid.fup. § fquare. W hether the Sale proccedeth from a Spring, or from a Vein of íí-.
XXX. 3. £¿irthy I cannot yec determine v but the M ud and Earth about it is as blue

as any Roman Vitriol. In a long lalVmg and hard Froft I fenc for a Quart Boi- 
tle o f the IVater^ and found it very thick and blackiíh, and it fcented iiuolerably 
ftrong, not much unlike Gunpowder newly inflamed. Clofc adjoining unto 
this T ow n  o f T^ovil were two Springs kind for the Eyes \ the one in a Pafturc, 
the other within a Bolt-íhot in a Field.

T h e  old P iople prefer that in the Pafture before the other, as they have 
it from ekier Tradition, and their pretended Experience. A nd at this time 
ihe more commended Spring, which is in the Pafture, and on the fide of a 
rifing Ground, runs free ly , the other is newly dried up. ’ Tis not every 
ilight gravelling o f  the Eyes that fufficiently indicates an extraordinary 
vjater j many good Springs have a degree of Ter/rvenefs j but that which is 
extraordinary hath a F id ion  fomewhat permanent, and is in the End grati
fying. W e  have alfo, clofe by our T o w n , a Spring called Rufiy-welli where 
it breaks out, and where it firft falls, it tingeth the Stones o f  the Colour of 
Rujly Irony and it hath the Smell ürongly, and feemeth to tafteof Rufiylm^ 
yet is as clear as any W ater *, and I tried it for a Month or more in my Study, 
putting CcrniJh-Jlate and Pebbles to it in a Glais, and it gave no Tin£lure at all 
to the Stones, nor any Sedim ent; fo that 1 fufjxrdl the Tin(5ture to procecd 
from ibme Effluvium mingled with the W ater at firfi: opening but I confidc 
not much in th< fingle and íhort Trial I made. Som e old Men boaftof many 
great Cures it hath done.

Our Fore-fathers and very old M en fcarce heard o f  the Name of theScoi*̂  
butc i ’ tis a fcaibnable Providence, if, fince that Difeafe is become fo Epidc* 
mical, the Remedy fhould be fo obvious and vulgar, as is pretended to be oy 
iuch ferruginous Springs.

This-breaks out near the foot of- a Jofty H ill, v;hich continues, with-fomi 
L*iTer Falls, about 3 Miles W eftward to Hamden-^uarry^ where they dig a 
hard- Free-ilone o f a dark yellow Colour, A t  IVeJi-Camel  ̂ 5 Miles hcnce 
Northward, is a, very foetid black Spring, which tingeth Silver black im
mediately j and I am -told, that about 10 M iles hcnce, more Eailward> ^

Hint'
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n t̂ne-Cawitmiy not many Years ago, they digged For Coal, where the Coal- 
Men were endangered by a Fatid Damp: And when they aflayed the Coal in 
rhe Fire it proved very noifom, fo that they forfook thoTe Coal-Mines. Perhaps 
it may be ferviceable to them that know not how to make an honeft Ufe of /Irfe-

and other
Here again,, with fome Tinioroufneís, I propofe the Inquiry, whether fié-  

terraneous Stearns might not give the dark yellow T'inSlure to the Hamden- 
§mrryy and the Property to this W ater o f Rujly-well for the Fulvous Co~
¡o ra t ion ?  It cannot be expected, that Materials, differing íb much as Stones 
fecm to diñer from Watcr^ when perfeélly petrified, fiiould retain the very 
fame Colour, thougli both received it from the very fame Steams, T h e  
fame I propofe for the Blacknels and Foetidnefs o f  the Spring in ¡Veft-Camel  ̂
and of the Coal near Wme-Qamton \ that both may receive the íáme I'wcfure 
and Odour from fubterranean Steamsy wliich may perhaps be o f fo many 
Kinds aiKl Mixtures, as to caufe much o f the great Diverfuies o f Metals^
Mncrals^ Earths^ and Soils ; and o f fome minute Differences in the Colour^
Tajie, OJouKj and Drefs o f Vegetables •, yea, and o f the Furrs  ̂ HairSj IVooll̂ , 
and other little Varieties in Animals (particularly in Sheep) in fcveral Places j  
more immediately in VegetabUs  ̂ and o f  Anitnals by remoter Circumltances; I 
will not except the Etbiopick Huey and Humours o f  Men in diftant CUmateSy 
though Vegetables and Animáis do, tor the moft part, retain their feminal Pro- 
ptrtxes in diftant Climates for many Generations. And perhaps from thefe Ter- 
reftrial Steams the Vegetables do imperceptibly draw fome o f their Salts  ̂ and. 
much of their ¡Nutriment,

For thcfe Overtures I will at preient inftance no more than thus. T h e 
illuHrious M r. Boyle hath, methinks, evinced, that the moil folid Bodies, 
we know, have iheir Aimofpberss of Steams and Exhalations; And whatever 
the Materials be, which are under our Terre^u-Cruft towards the Center, 
whether fluid, flaming, or grofs Subftances, they muft needs hold an In- 
tcrcourfe o f  TranfpirationSy and mutually operate by their perpetual Agitations 
and Whirlings about: And by the frequent mjtipany and in fe-
veral other Places, and by the Heats in dcepeft Mines, and by many other 
maniieit Argum ents, it appears, that there are always ilrong Steams afcend- 
ing towards the Surface o f the Earth : A n d, if  their gemrative Power and 
other Kfficacies were duly examined, and profccuted to the bell Pjrpoíes, wc 
might perhaps in time find them to have a greater Virtue, and more ufeful tor 
us, than many of ú\t:Conftd!atiaiJs and Celeftial Influences, which make nofmall 
Noife amongft AJlrologers.

X L I I I . Vifiting the famous boiling FowUain at Peroul, not far from Mont̂
pclieTy I found the W ater to heave, and boil up very furioufly in imall Bub- fo-jtoíib
bles 5 which manif^ftly proceeded from a Vapour breaking out of the Earth
for upon diggin g any where near the Ditch,, and pouring other IVJter upon
the dry place newly dug, I obferved in it immediately the lame bo/ling, ^
the exquifite Naturaliil M r . h a s  related in his-Travels. T he i^ e  bub-n. i¿9.p9ss
bling of W ater is alfo found round about Peroul, upon the Sea-ihore ; and
in. the Eían¿ itfelf* But when 1 had taken fome o f the Sand and Earth out
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o f  the Fóimtain and D itch, and put it into VeiicJs, |X)uring the fame \V^
rer upon it, there did not appear the Icaft or Alteration there,
u p on i the Superficies o f  the ÍFaUr continuing very imoorh, equal, and 
quiet. A nd tor further Saiistadtion I lought out, and difcovered in 
dry P l a c e s  o f  the Ground thereabouts, many little Vcntiduils^ P a f l j g e s  or
C l e f c s ,  where the Steam ifiued forth *, at the Mourhs o í thcfe Channels or
P ip e s ,-placing ;fome light Bodies, as Feathers  ̂ fmall thin Pieces of Straws, 
Leaves, ^ c . I found them foon removed away. T his Vapour, upon the 
Application o f a lighted Candle or T orch , did not fíame, or catch the Icaft 

p. Fire ; as the Fumes running through a boiling Spring near JVigan in Un. 
d o ; with which thoic burning Fountains near 

near Gbinium or Hmmnjiadi in ^ranfykama^ near Chcrmay  ̂ a V i l b g c  in
913 Switzerland in the Canton o f  Fribargh^ and that not far from Cracoî a in

Poland  ̂ do agree in many Particulars. M any Springs, bubbling at
the T o p , I have found in ¿ 'iw to r/ W  fthc bed watered Country that ever I 
law j and in many Places near the Rim e. T h e  like Ls rciated by Ftn’etiius 
near Culina  ̂ and by Dr. Plot in EnghyJ. There are ether hoillng IVatm ú. 
a quite contrary 'I'emper, being adually Hot to fevcral Dt.*grecs, fo as to boil 
E g g s , and m:^ny other Things put into them *, as thole near the Solfatsram. 
iar trom Naples ; as alfo ufwn the T o p  o f Mount 'Zebio in the Duke of Mokinoh 
Territories, nor far from his Villa near Saffalo ; in the Source o f  thc£?;^ir*s 
B.uli at in the Country o f  Julters ■, and in Japonidj mentioned by
Farenius.

From the foregoing Tliftory we may take occafion to refiec'k a little upon 
the manifold Variety o f  KxJ^ations^ prepared in and fiying out from the 
vail Magazines and fcveral Reconditories below, as to their Qualities and Ef
fe c ts ; Ibme being c$ld^r\údry^ refembling A ir or W ind ■, as thofe near Pfr 
T6hÎ  and in the Caverns o f  Mountains, efpecially thofe o f  jEoIus and other 
H ills o f  Italy \ as alio in Mines upon the meeting o f JVater. Others are in- 

flammahk^ and o f  a bituminous Nature, tho’ not actually ivetrm ; as thofe near 
lí^ígari'wí Tjttícafkire. There are ai(f) many Steams vtxs Hot  ̂ Sulpburouŝ  ̂ and 
Saline ; more efix-cially thofe in tiie natural Stoves  ̂ Siveating-vaultSy Grottoŝ  
BathSy and ih ‘¿ Po/canos near Naples^ BajiĈ  Cuma  ̂ and Pii73Molo\ as alfo in 
fome o f  the fubtcrraneous Works at Rome. Others there are o f an Arfetikd̂  
and furh like venomous Qualities; as in i\\t Grotto del Cano on the Bank of the 
L/igo Agrano  ̂ in many Mines, in poiíbnous Springs and Lakes.

N ow  thefe various Steams, meeting with and running thro* Waters, muft
caufe a great Variety o f  Phaawmem and Eff*e¿ls in them. W hether this great
Diverfiry proceeds from the various Breaths o f  the Pyrites^ and the ÍMpis Cdca-
ritfs, whilft under their different States and Changes, or from other forts of £/-

Jluviumsy I dare not determ ine: But I am apt to believe that there may be \cins
o f the Pyrites near thofe Places •, tlie Inftammibility of which Mineral hath already
been difcourled of, and made very cjear by Dr. Dfter.

A n  ingenious Author, relating the H iilory  o f a burning Fountain in the
Palatinate o f Cracovia, affirms that upon evaporating the W ater a dark, or
Pitch-like Subilance m a y b e  extradted, which cures the moft itrveterateu
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{(TS in a very ihort T im e ; and that ihe M ud itfclf is very powerful agninft 
abcumaiick and Gouty Pains^ Palfies^ Scabs  ̂ t íc .  T h e Inhabitants o f an adja
cent V illa g e , who drink much o f this Spring, do generally live to ic o  or 150 
Years, which he attributes to the fanative Virtue of IFater,

The Naptba  ̂ or Bituminous Subftance floating upon a Spring at Pitchford 
in Sbropfhirê  and upon St, Catbarim^s Fountain near Edinburgh  ̂ had been fuc- 
aTsfully ufcd in Ulcerous and Cutaneous Diftempers. Many fuch like Foun
tains 0Í Petroleum  ̂ and Oily Suhjlances  ̂ are to be met with up and down ; as 
in the IHand of Zant very plentifully ; near Gahian, in the Road from Mont- 
peJier to Beziers in Languedock\ in the Vaheline  ̂ fubjeft to the Grifons\ at the 
Foot of Mount Zebio  ̂ in the Dutchy o f Modena : N ot to mention any o f the 
Places written o f already by Varenius. T he Inhabitants, living near thtie Fac 
Oily Springs, take great care to gather and fcparate the Bitun:imis Suhjiance 
from t h e m a k i n g  very confiderable Advantages o f them, ior Mechani
cal Mediciml\5k%, I have feen them gather it up with Ladles, and puc 
it into large Filtres, or into great Funnels flopp’d at the Bottom ; or elle into 
Burels fet on one E nd, which have Spiggots near their Bottoms j when they 
are full, and have ilood a while, they open the Spiggot or Stopptl to let out the 
JFater\ and, when the Oil or Bitumineus Stéjlancc begins to come, they pre-
fcndy Hop it again.

X L IV . I. T h e Salt Springs at //-7//in Saxony are Four; callcd Gutiaar^
Dutch Springs  ̂ the IVcttritz^ and the Hackel-dorn. T iie  three//>>? hold above saxcnt/*»̂  
7 Parts o f Salt, 3 of Marcafites^ and 14 of F/ater, T h e lail holds lefs, ^
yields the piircft Salt. n. 8.p. 136.

They arc (befidcs their CEconom icalUfe) employed medicinally to bath in; 
and to draw a Spirit out o f  it, txhibited with good Succefs againll VenoiUy and 
the PutrefoMion ot the Lungs  ̂ Liver, Riins^ and Spleen.

The Salt-W ater at Lunenburg, being more grec-niíh than white, and not very 
Tranfpareni, is about the i'amc Nature, and holds with that of H alt It hath a 
Mixture o f Lead with it, whence alfo it w'ill not be fod in Lead Pans *, and, if 
it held no Lead at all, it would not be fogood , that Metal being judged to 
purify the W a te r ; whence all the Salt o f Lunenbtirgb  ̂ is preferred before all 
others that are made of Salt Springs.

2. I m a d e r n ’rt/of that SaU-Spring Enfl-Chenock in Somerfe!j}y!re {zhovtt
20 Miles from the Sea) which tho' not Iby»*?//, by reaibn of the late RainSy as in Highmore, 
Summer, yet from a JFtne-::^art, by Evaporafion, yielded near 80 Craits. n.só.p.njo

3. Ac Salt-JFater-Haugh near BuUcrhy  ̂ about a M ile and a h.Uf fro.m Dwr- 
bar.i, in the middle o f  the River Jl'eare  ̂ riies a Salt-Spring. It is j^ootl 
befecn and tafted only in the Summer-time, when the W ater is .̂ ^>î >irged 
all on one fide of the Channel *, for in W inter, when the River is high, it  ̂
lofes its Salt in the freíh Streams, fo that they arc not perceivable. The 
Water fcems‘ to bubble up equally in all Parts in the Channel, for the Space 
of 40 Yards in Length, and about 10 in Breadth. T he filteft oí all the 
Springs i f lu t 'S  out o f the middle o f a R o ck , the Surface o f  which was ma- 
nifcftly faltifh *, and which, in a hot D ay, as 1 v/as told, would be all co
vered over with a pcri'eil Salt, I had aíl the W ater laved out o f the Place

w h e re
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where it fcemed to ftagnate, and immediately out o f  the Body o f the Roct 
there bubbled up W ater as fait as the former. It was as high as anyBrineca 
be, and tho’  but little in Quantity, in Comparifon o f  the ircfli River, yc:Q*j 
that Force to give a Brackifhnefs to the Streams a hundred Yards below. Thofe 
that have boil’d this Brine fay, that it affords a great Quantity of Bay Salt 
not fo palatable, yet as ufeful as ordinary Salt is. It ihtges all the Stoneswitha 
red Colour, T h e  Sea is eight M iles off, where •nearelt.

Sait-fprint» X L V . T h c Dcpth of the Salt-fprings is in fome Places not above 3 or j 
MÍwns'jf Yards: in Nautwich the Pit is full 7 Yards from thc footing above the Pi[.

which is gucffcd to be the natural H eigh t o f the Ground, though the Bank be 
jDr. wTii.  ̂ 6 Foot higiier, accidentally raifcd by Rubbiih o f long m aking Salt, or Wal.

ling, as they call it. In two Places within our Tow níliip thc Springs break 
n?55%.ii2; io in chc M cadows, as to fret away not only the Grafs, but part of the 
n-54 P-Í077 T^r^of thc M cadow j and hath a lalt Liquor oufing as it were out o f the Mud 

but very gently.
Our Country is generally a low  G round, witnefs the Nam e given to it, the 

yak Royal o f England; yet it is very full o f  collicular Emincncies and various 
Rifings, to diilinguifli it from being all M eadow. T hen eareíl Hills (of chofc 
worth calling HillsJ is about 7 M iles diftanc irom the Springs; it is ileeperbw 
not much higher than Ilighgate-HtlL

\Vc have alib a peculiar fort o f  Ground in this County and fome adjaccnt 
Parts, which we call Mojjes: A nd they are a kind o f moorifli boggy Ground, 
very llringy and f a t ; which ferveth us very well for Tz/r/r, cutout Jike gr?at 
Bricks, and dried in thc Sun. A n d  this kind o f Ground is fo much licre, that 
there are few Townfiips but they have their particular Alcffes. In thefe is found 
much o f  chat W ood we call Firr-JVood^ which ferves liic Country-People for 
Candles, Fewel, and fometimes forfm all Timber'Ufes\tix\á this the Vulgar con
cludes to have lain there fince the Flood, But generally thefe feem to be 
Places undermined by fome fuhtoraucous Streams i or by thc DiiTokition of fome 
M atter, that made them equal wicli thc reft o f  the Ground form erly: In which 
Conjecture I am confirmed by this, that near a Place o f my Lx>rd Cbolmcnáíliiíi 
called Biikel}\ about 9 or 10 Years fince, not far from one o f thefc MJjiU 
wMthout any Earthquake, a Piece o f  Ground, o f about 30 Yards over, fell in 
with an huge Noife, and great O ah  grow ing on it fell in with it together i 
which hung firft with Part o f  their Heads out, afterwards fuddenly funk do1̂■n 
into the Grounds, íb as to become invifiblc: Out o f  which Pit they drew Brine 
with a Pitcher tied to a Cart-rope, but could then find no Bottom with thc Rop« 
they had there : T h e  Pit is fince filled up with W ater, and now doth not 
fait, but a very little bratkifh, a very fmall Rivul'Jt | afTing through it. The 
neareil Salt-fprings to this Place are at Duriw ub  about three Miles froni 
it.

Our Springs are about 30 Miles from the S ea; and generally lie all 
the R iver JVtever: Y e t there is an appearance o f  the fame Van M Aí/VitoA 
nearer the R iver Dane than W a v er ; which notwlthilanding feems not to beoui 
o f  th ei.in e  o f  ih t lF im r 's  S tr e a m and thelc lie all near Brooks and in wc 
fiicadowi/h Grounds.

ED



] couki obfcrvc no Singularity at all in the Plants*, for, where the S\k 
reaches the Surface, it frets away all, as I laid before *, and upon the Turf̂  
ncAt the old dccaycd Pics, grows tĥ * very iama that doth in the rcmotcil 
Place of the Meadow; only I oblcrve, that where th¿ Tter/ was frcitcd away 
Ruilios maintained their Station longefl.

The Water is fo very cold at the Bottom of the Pic, that v/hcn the Bri- 
ncrs fometimes go about to cleanfe t!\e Pit, they cannot abide in above half 
an Hour, and in that time they drink much ilrong Water. I ’hcre is noc 
any hot Springs (that I can hear of) nearer us ilun which is
about 30 Miles diftant.

Several new Brine Springs have been of late both (¡xight and foiind j yet 
none knows of any Shells, but rather a blackifli Slutch mixt with the Sand, 
which infcils the whole Spring flikc the Sanik Ep) black when ’cis itir- 
rcd V elfe the Water runs very clear.

The Springs arc rich or poor in a double Senfe; for a Spring may be rich 
in Salt, but poor in the Quantity of Brine it aítords. Thus they have a rich 
Brine in their chief Pit at MidJlewicb, v;hich yields a full 4th Part of Salt *, yec 
h it fo thrifty in its Brine, that the Inhabitants are limited to their Pro[x>r- 
tions out of it, and their Quantity is fupplicd out of Pits that afford a weaker 
Brine. Ojr Pic at Nunt"j::cb yields about i Pound of Salt for 6 Pounds 
of Brine; but thcrn *cis always, without any fenfiblc DiiFerence, fo plen
tiful a Spring, tliat whereas they feldom IFall^ that fnake Sah^ in above 6 
l-loulcs at a time, and there are or iliould be about 50 JVich houfcs in the 
iczvV/; this l̂ it is judged lufficient to fupply them all, without falling much 
lower than a Yard or two at moil. And this Advantage would accrue over 
and above, that fuch quick Ufe of the Pit extreamly itrengthens the Brine, 
perhaps to a Degree little lefs than that of MiddUwid-Pit: For, I h ;ve 
tried it my felf, tliat a Quart of Brine, when the Pit had been drawn off 3 or
4 Days to fupply 5 or 6 Wtch-houjeSy hath yielded an Ounce and an half 
more of Salt̂  than at any other time when it hath had a Reft of a Week or 
thereabouts.

March 8. 166S. I weighed 2 Pounds of diffill’d Ŵ atcr in a Narrow-mouth’d 
Glafs-bottle, that I might take an eXvuft Mark for a Quart. This Bottle, 
!)cing filled with our Brine to the very fame Mark, weighed (bcfides the 
1‘nrc of the Bottle) 2 Pounds 3 Ounces and 5 Drachms. This was taken up 
when the IFicb-boufes began to work, To that the Pit was but little drawn. 
I filled up the Bottle with the Hime Brine, and it weighed juft 3 Drachms 
more. This Brins boiled away, without any Addition or Claritication, 
made 5 Ounces and 4 Drachms of Salt, Five Days r.fter, when the Pit had 
been drawn all that while for the working of the IVtch-hotifes^ viz. Marcb 13. 
the fime Bottle, fill’d to the Quart Mark aforefaid with Brine then taken up, 
weighed, befides the Bottle, 2 Pounds 4 Ounces and an half: I'he fame 
time, the Bottle filled, as in the former Experiment, weighed juft 2 Pounds 
and a half, which is 2 Drachms more than the Quarter Mark before; which 
boiled' - - -------
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a lutn, wnicn is 3 u racn m s more man uic iviaiiv ....... .
'd into Sail made 6 Ounces, 6 Drachms and 2 Scrupks; Which exceeds 
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the former Quantity of Salt̂  i Ounce 4 Drachms and 2 Scruples, though rK 
Brine exceeded the former in Weight but 4. Drachms. ^

By which Trial I confuted alfo a Tradition which the Briners have amonofV 
them, viz. that the Brine is ftrongeft at the time of the Sprhig-Tidesy to wlr 
at the Full and Change of the Moon. For March 8, aforefaid was only one 
Day paft the Full, and then the Brine was weaker than ic was the 13th Di 
when ic was 6 Days paft the Full. So that I conclude there could be
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noother Reafon, than that the much drarj,'ing makes way for the Salt̂ r̂̂ np 

come the quicker, and allows the lefs time for the AdmiiTion of Frefî Sprms 
But ’tis obferved by the Briners, that they make more Salt with the jiioi- 
Quantity of Brine in dry than in wet Seafcm.

I Their manner of tvorkhig is this: They have formerly boiled their Brine la
, € leaden Pans with Wood-fire*, upon which Account they all clawi thdr In-
; tereft in the Pit by the Name of fo many 6 lj:ads Wallmg \ by which tlicy
] each know their Pr0[)0rti0n ; but, in the Memory of many alive, they cluntr.

ed their 6 Leads into 4 Iron Pattŝ  fomethiiig better than a 2'ard fqitare, aiij 
about 6 Inches deep, ftill fitting the Content of thefe to that of the 6 Lads: 
And of late many have changed the 4 Iron Pans into two greater; and ibmc 
^all but in one i but ílill the Rulers gage it to their old Fro|X)rtions.

They ufe for their Fewei Fit-Coals, brought out of Stajjurd/bire. Thcfc

i Pans arc fet upon Iron Bars, and made in on all Sides very dole (that thc/Tcwf 
nor Smoak break through) with C/ay and Bricks, They firll fill thcirPí7»íwiih 
, Brine out of the Pit̂  wliich comes to them in feveral wooden GufUrs; then

' they put into their Pans, amongíl their Brine, a certain Mixture, made
I of about 20 Gallons of Brine, and 2 Quarts of Calves, Cô.vSy or chiefly 5/>ir/)’s

Blood, mixt into a Claret Colour: Ol this Mixture they put about 2 
mto a Pan that holds about 360 ¿¡narts of Brine; this bloody Brine at the 

•firft boiling of the brings up a which they are careful to take
off with a Skimmer, made with a wooden Handle thrull through a long Square 
of IFainfcot Board, twice as big as a good Iqiiare 7rencher: This they call 

/VV, a Lsot. Mere they continue their Fire, as quick as they can, till half the
Brine be wailed *, and this they call Boiling upon the fr^l. But, when ’tis half 
boiled away, they fill their Patis again with new Brine out of the Ship(foiliq’ 
call a great Ctfiern by their Sides, into whicli their Brine runs through 
the wooden Gutters from the Pump, that (lands in the Pit •,) then they put 
into the Pan 2 ^iar/s of the Mixture following : They take a ^tar/ of IFbiUi 
of Eggs, beat them thoroughly with as mucii Brine, till they are well broken; 
then mix them with 20 Gallons of Brine, as before was done with the Blood; 
and thus that which they call the Whites is made. As foon as this is in, they 
boil iharply, till the fecond Scum arife; then they fcum it ofi' as before, and 
boil very gently till it corn; to procure which, when Part of the Brine is 
wafted, they put into each Pan̂  of the Content aforefaid, about a garter o\ 
a Pint of the beft and ftrongeft Ak they can get; this makes a momentary 
Kbnlliiiony which is foon over; and then they abate their Fires, yet not fo, but 
that they keep it boiling all over, though gently; for the W orkm en fay» 
that if they boil faft here (whicii they call boiling on the Leacĥ  becauiĉ ihcy
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ufually all this time lade in their Leacb-hrine^ which is fuch Brine as runs 
f r o m  their when it is taken up before it hardens) if, I iky, they boil
fail here, it waftcs their S a il; after all their Ltach-hrinc is in, they boi gently 
till a kind of Scum comeson it like a thin Ice *, which is the firft Appearance 
of the Salt: Then that finks, and the Brine every where gathers into Cortis 
at the Bottom to it, which they gently rake together with their Loots, I fay 
eentiy, for much fíirring breaks the Corn, So they continue till there is but 
v e r y  little Brine left in the Pan: Then with their they take it up, thê 'i-̂ +* 
grinc dropping from it, and throw it into their Barrowŝ  which are Cafes made 
with flat cleft Wickers in the Shape almoft of a Sugar-Loaf, tiie Bottom up- 
pcrniofti when the Banow  is full, they let it ftand lb for an Hour and an half 
in the frough^ where it drains out all the Leacb-brine abovcfaid *, then they remove 
it into their llo t lloufe behind their Works, made there by 2 Tunnels under 
their Pans  ̂ carried back for that Purpofe. The L'iacb-brine^ tliat runs from cs*
the Barrows, they put into the next Boiling; for îs to their Advantage, it be
ing Salí melted, and wanting only hardning.

This work is performed in 2 Hours in the fmaller Panŝ  which arc fliallow- 
cr, and generally boil their Brine more away *, wherefore their Salt will laft 
better, though it docs noi granulate fowell, becaufc when the Urine is wafted, 
the Fire and the Stir-ring breaks the Corns. But tiiis Salt weighs heavier, and 
melts not íb foon, and therefore is bought by ihem that carry it far. But 
in the greater A w , which arc ufually deeper, they are about half an Hour 
longer in boiling-, bur, becaufe they take their out of their Brine, and 
onlv harden it in their Uct4 ionfê  it’s apter to melt away in a moift Air. Yet 
of this Sort of Salt the bigger the is, the longer it endures j and ge
nerally this is the better gramikted and the dearer, though the other be the 
U'hiter. Upon which I rather think, 'tis the taking of the Salt out of the 
Brine before it be waficd, that caufes the of it, than the Ale, to
which the Workmen impute it. This Kind mealures profitably well, there- 
iore it is much bought by them who buy to fell again.

They never cover their Pans at all, during their whole time of boiling.
They have their Houfes like B.irns open up to the Thatch, with a LouverboU 
or two to vent the Steam of the Pans. Pofiibly Tiles may do better, but 
no Body is yet lb curious as to try ; but the Steam is íüch, that I am confi
dent no Flaiiler will fiick, and the Board will warp, and their Nails will ruft
lo, as quickly to fret in Pieces.

V̂ith our Salí both Beef and Bacoii is very well preferved fweet and good 
a whole Year together ; and I do apprehend this5íj// to be rather more íéarch- 
ing than Frcncb Suliy bccauie I have often obferved, that Meat kept with this 
Salt fhall be more fiery Salt to the midft of it, than I have obferved when I have 
encn powder’d Meat^on Ship-board, which was probably done with French 

; I then being on the South-fideof Eng!a?ul, and in a Dtttcb Vcííé!. *Tis 
certain Cbcjhire fends yearly much Bacon to Ij>ndon̂  wliich yet had never any 
Mark of Infamy fet upon it \ and hang*d Beef (which others call Martinmafs* 

is as good and as frequent in Chepire as in any Placc \ fo that I conclude 
that this laft is fully eficétual for any ufe, and as good as any other.

Z z 2 The
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I'he Sweepings of fuch Sah is conftantly íhed and fcattered about on the 

Floor, not without taking much of the Dirt (which occafionsits Greynefs) 
is callcd Griy Salí. This fells not at half the Rare of fVbiie Sa!t̂  and is only 
bought up by the poorer iort of People, and fcrves them in faltin» BacJ 
coarfe Cheefe  ̂ Cun  of Salí are only made of the worft of Salî  
yet wettiih irom the P¿jns; molded and intermixt with interfperftd Cummins 
Seed and JJhes, and fo baked into a hard Lump in the Mouths of thtirOvcn?. 
The Ufe of thefe is only tor Pigeon-hottfes, But Loaves of Sah arc the fincft 
of all for Trencher Ufe. I'hcre is no Difference in the boiling o[ thcfc 
from the common way of the fine Salt; but in the making up fome Care 
is ufcd : For Brft they cut their B.irrows, they intend for Sali-L)av£ŝ  with a

i long Slit from Top to Bortom equally on both Sides ; then they tie bah 
Sides together witli Cords; then they fill this Barrow with Sail boiled as 
ulually, but in the filling are careful to ramm down the Sali with the End of 
j fomc wooden B.ir, continuing this till the Barrow be fill’d to their Minds;
then placing it fpjcdily in their Iloi-houfê  there let it (land all the time ol’ 
their IValifiig : Wherefore they prepare for their Loaves at the Beginning 
of their Work, that they may have all the Benefit of their Hot-hoiifa\ and, 
when thefe begin to P.ack, they take out the Lô iveŝ  and untie the Cords tim 
fartened the Barrow, that both Sides of the ilime may eafily open without 
breaking the Loaf. They then take the Loaf and bake it in an Oven where 
I ioufliold-Bread hath been baked, but new drawn forth. 'I'his they (io 
twice or thrice, ’ till they fee it baked firm enough ; and this King placd 
in a Stove or in a Chimney-Corner, and clofc covered with an Hofe of Cioth 
or Leather, like the Sugar-Loaf-Papers, will keep very white; and when 
they have occalion to ule any, they flvive it ofi' with a Knife (as you do 

ji Loaf-Sugar) to fill the Salt-feller.
 ̂ ^3* Loot.

guru!  ̂ Fig. 64. aâ  Two Barrows filled with Salt, hĥ  The Salt heaped above the
Top,of the Barrows, and patted down hr.rd. C, The liach-̂ rQVfh.

Pig. 65. aaaaaâ  The lioi-houfe between the W.tll and the Chimney, 
two funnels, CC, The Chimney-back, into which tĥ * I'umels convey the 
Smoak. ddddy The 4 Píjwj. The Partition-Wall between the Pí?w and 
the Hoi-houjc. ff̂  The Fire-places, gĝ  Afiĵ holes. bhy The Heartb below. 
/V, The Defcent to the lharih.

X'Droit- The Country is n e i t h e r n e i t h e r  hath it any g r e a t b u t  many
Woiccftcr- ; the greateil Hills near us biing the Ucbie \V\ú\\x\ 6 Mibi
flnreí¿7J5r. v/hich fomc call Lcok-bigb̂  fuppofing it to be the liigheít Ground in thcfc Parts, 

becaufe the Springs which rife there run into the North and South Seas; near 
f. 1059. to which are Ckni-Hiiiŝ  about the fame Diftance. On tha other Side ik' 

River Severn arc Aberly Hills, at about 7 Miles Diilance Irom us. 
many Salt-fprings about the Town, which is feated by a Brook-fuie, callw 
Salv;arp‘ brook̂  which arife both in the Brcok^ and in the Ground near it* 
there are but 3 Pia that are made ufe of. ^

Where the Springs are fklteft there grows nothing at all, but by the 
Ditches there grows Ajier Auicns with a pale Flower, which 1 hnd nô hf 
ell¿ with us. Soitc
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Some o f the Salt-fprlngs rife on thé Top of the Ground, v,hkl\ r.- - > 
fali as others. The great P/V, which is call’d Upwkb-Pity is 3 Fooe ú! 
which are 3 dillinót Springs rifing in the Bottom-, one comes into the » : 
North-wcft, another North-eail, the 3d South-eaft, which is the richeft boili 
in Quantity and in Quah’ty. They all difFcr in Saltnefs, which I can give no 
cxait Account of, it being impoflible fo to fcparate them, that there fhall be 
no Mixture v the Pic is about 10 Foot fquare*, the Sides are made with fquare 
-plnis jointed in at the full Length, \vhich I fuppoíc is occafioned by the SaÍi~ 
nefs of'the Ground that appears to me to have been a Bog\ the Surface of ic 
is made of Afiies. That ic was originally a Eoĝ  I am induced to believe, for 
not many Years fmcc, diggijig to cry the Foundation of a SeaĴ  for fo we call 
our Moufcs we make Salt in) Í thruft a long Staff over Head.

Tho’ die Br'm bs colder than the other Water, yet ic never freezeth ; but 
the Kain Water, that lies upon the Brine, in extream hard Froíls will freeze, 
but not much.

The Soil about the Town, on the lower Side of ic, is a black rich Earth, 
under which 2 or 3 Foot is a lliff gravelly Clay, then Marie. Thofe that 
make Wells for frcili Water, if they find Springs In the Marie, they are ge
nerally frcilu but if they fink thro* the Marie, they come to a whitiih Ciay 
mixed with Gravel, in which the Springs arc more or leis brackiíh.

In the great Pic at Up̂ vkb wc have at one and the fame time 3 Sorts of 
Br:r.ê  which wc call by the Names of Firfl-man, Middk̂ man̂  and Lqji-m(tn\ 
thefc Sorts are of different ; ú\z Brine is drawn by Pump; lb thac
which is in the Botcom is Brit pumped our, which is thac we call ¥irft-man̂  
I3 c. That I might make an exaft Tri l̂ of the Strength, I made me a Q̂ iart 
that contained Ounces of dlftiH’d Water; which Quart being tilled 
with the firll Brlnĉ  bL-fides the 'Fare of the Qjart weighing 29 Omceŝ  
made 7 Ouncts and 3 Drachms of Sah wi:houC any Addition ; the next Day I 
weighed the fime Salt again, and it weighed 7 Ounces and 6 Drachms \ fo 
that 4 Tuns of Brine make above one Tun of Salt. The fame Quarc filled 
'.viih Middk-man̂  which is the fccond fort of Brinê  weighed 28 Ounces \ I 
ahb weighed a Quarc of Brm as it came immediately out of the Springs, 
which weighed 28 Oimctŝ  and the 3d ibrt 27 Ounccs\ íb thac what che firft 
gcc% the lart lofoth, which doth precipitate as much in 24 Hours, as if ic 
Hood a much longer Time.

The Quantity of Brine that this Pit yields every 24 Flours is as much as 
will make 450 R-.ifhelsof Salt, which is drawn out twice or three tiin^sa Day, 
for fo ofc we ordinarily draw, and that as long as the Pump will go.

In the beft Pit at Nctherwich a Quart of Brine weighs 28 Ounces and an 
half; this Pit is 18 Foot deep, and 4 Foot broad, and yields as much Brine 
every 24 Hours as makes about 40 BuHiels of Salt; there is but one Spring 
in the Pit, that comes in 2 Foot and 8 Inches above the Bottom.

The worit Pit at Netberwich is of the fame Breadth and Depth as the for
mer, a ^ a rc  of Brine out of which wcighcth 27 0 ;¿;;ííí, and yields as much 

d.iily as makes about 30 Buíheis oí Salt. In this Pic are 3 Springs;

( " 3 5 7  )
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two in the Bottom, and one about 2 Foot higher. Thefe Pits arc wiî iin 6 
Yards of one another.

Thefe Pits are near the Brooh i the great Pit on the North Side and about 
A Quarter of a Mile lower, the 2 leíTcr Pits on the Souch-fide.

In the grt;at Pit I found no Variation either in Qtiahty or the Strength of the 
Brvu, but the Springs in the other Pits are augmented by mud* Rain, and 
yield Icis Salt.

That every Man may know his own Proportion, the Brine is divided into 
I Pbats Wallings \ a Phat fFdllmg is divided into 12 weaker Brims ; and ever?
1 •mmkcr Brifie is divided into S Burdenŝ  every Burden b îng a VcíTel that con

tains about 32 Gallons*, whereof every one hath 6 Burdens of Firft nmy 
Mtddk-hian̂  and 6 of IjiJl-man̂  fo that every Man hath not only hisjuft Pro. 

portion in Quantity, but in Quality alio. This Brine is carried in Coolers to 
every Man’s Seal by 8 fworn Men, which we call Mijlers of the Beachiû  and 

t 4 Middie-msn̂  and there put into great Tuns for Ufe.
 ̂ The Fewel heretofore ulcd was all Wood i but, fince the Wood hath been

deftroyed by the Iron-Works, wc ufe al.Trwft ail Pit-coals, which arc brought 
to us by Land 13 or 14 Miles.

The Pbats we boil our Brine in are made of Ltad̂  caft into a fiat Plate at 5 
Foot and an half long, and 3 Foot over i and then the Sides and linds beaten 
up, and a little railed in the Middle; which arc íct upon Bricknmrky which 

j we call Ovefis \ in which is a Grate to make the Fire on, and an Aih-holc,
' which we call a Trunk: In fome Seals are 6 of thefe Patiŝ  in fome 5, and

fome 4, fome 5, fomj 2. In each of thefe Pans is boÜcd at a time as much 
j Brine as makes 3 Pecks of white Salt, which we call a laidê  and is iadcd ou:

of the Pan with a Lcot̂  and pur into Barrows, which arc fet into BajLzls over 
VeiTels we call Lsach-ccmbŝ  that the Brine may run from the Salt ; which 

. Brine we call Leacb̂  withv/hich wc drefsour Phniŝ  when the cold Brine thev
are firft filled with is ibmething boiled away. In theie Bafials the Sait flands ihil

- till it’s dry, which is about 4 Hours; then wecarry it into Crihs which are Houb
boarded on the Bottom and Sides, where’tis kept ti.l fold, which islbmctimes 
half a Year, or 3 Qiiarters; in which time, if the Crib is good, it will not 

I wafte a i2tb Parr, the Salt itfelf being of fo ítrong a Botly: Whereas in
Cbejhire they are forced to keep their Salt in Barrows in Stoves to dry it, and
make it no fafter than thev fell./

For clarifying the Brine we ufe nothing but the IVhitcs of Eggs \ of which we 
 ̂ take a Quarter of a Whitê  and put it into a Gallon or two of Brine ; which,

<1 being beaten with one’s Hand, lathers like S o a p a  fmall Quantity oí which
Froth put into each Phat raifeth all the Scum (fo that the If̂ hiie of an ¿¿^will 

“ij clarify 20 Buihelsof Salt ; ) by which Means our Salt is as white as any thing
* can be, neither hath it any ill Savour, as that Salt hath that is clariHcd with

Blood.
For grantilaiing it we ufe nothing at all \ for the Brine is lb ilrong of itlelf,

that, unleis it be often ílirred, it will make Salt as big grain’d as Bay-Salt. I
have boil'd Brine to a Can¿fy~beigbí̂  and it hath produced Clods of Salt as dear
as the cleareft Jllm  like Jfo of May Salt; fo that we are necefiitatcd to

put
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put a fmall Quantity o f R o/ m  into the Brine, to make the Grain o f  the Salt 
Í  j j

Bchdes the Wh'tÛ SaU we have another Sort that we call ClodrSalt̂  which 
grows to the Bottom of the Phats\ that after the iVhite-Salt is laded out, is 
digged up with a Pickcr, which is made like a Mafon*s Irowel̂  pointed with 
Steel, and put upon a ihort Staff; this is the ftrongeft Sale I have ícen, and is 
moft ufed for falting Bacon and Neats-T'ongues; it makes the Bacon redder than 
other Salt, and makes the Fat eat firm j if the Swine are fed with Maft̂  it 
hardens the Fat almoft as much as if fed with Peafe  ̂and íálted with 'vuhite Salt. It 
is very much ufcd by Countrywomen to put into their Runnet Pots^ and as they 
fay is better for their Cheefe. Thefe Clods are ufed to broil Meat with, being 
laid on Coals. We account this Salt to be too ftrong to fait Beef with, it tak- 
ino- away too much of its Swcetncls.

A third fort of Salt wc have, which we call Knockingŝ  which doth candy on 
the Stails of the B.irrow, as the Brine runs from the Salt, after it is laded out of 
the Phats j This Salt is much ufcd for the lame Ufes as the Clod-Salî  tho* it is 
not altogether fo llrong.

A fourth Sort we have, which we call ScríJ/>;ŵ í, that is, a coarfeSort of Salt 
that is mixed with Droís and Duft that cleaves to the Tops of the Sides of the 
Pbals\ this Salt isfcraped off Phats when we reach *em, that is, when we 
rake our Pbats off the Fires to beat up the Bottom, and is bought by the poor 
lortof People to fait Meat with.

A fifth Sort is Pigeon-Salt̂  which is nothing but the Brine running out 
through the Crack of a Pbat̂  and hardens to a Clod on the outfide over the 
Fire.

T\\tSalt-karj£s are the fined of white Salt, the Grain of which is made 
foniethingfiner than ordinary, that it may the better adhere together; which 
is done by adding a little more Rofin, and is beaten into the Barrows when it is 
laded out of the Phat.

Our Salt is not fo apt to diffolve as nor as that Salt that is made
by dilTolving Bay-Salt̂  and clarifying it, which is called Salt upon Salt̂  which 
appears by our long keeping it without any Fire.

I believe there cannot be better white Salt than ours, for feveral Reaibns.
1. There is none can be whiter, and confequently more free from Drofs.
2. It is the weightieit as I have feen myfelf, and been informed by others j

for the Bags of Salt, 1 have ufually feen brought out of Cbejbire on Horfe-back,
contain 6 Bufliels and a half, or 7 Biiihels; whereas tlie beft Horfes that carry
Salt from hence, if they carry it above 5 Miles, carry not above 5 Strike and 5
i"ccks, or 4 Strike. KlVinchefier B kjh elo i our Salt weighs half a hundred
Weight *, fo that it muft ncceíTarily follow, the weightieft and dried muft needs be 
beft.

3* In the time of the firft Butch War our Salt was carried down into the Wefi', 
where they had none before but foreign Salt; where, at firft ufing ours, they com
plained that it made their Meat too fait; which was becaufe they put as much 
of ours on their Meat as of others: If lb, it muil be better than Frtnch 
Salt.



4. I  have been afTurcd by many that have inadc ufe both of ours and n  
Jhin-Saiiy that both for Íleíh and white Meat tiiéy mud lay on mor-* nf r/' 
Jhire-Sail than of ours.

5. It doth prcTt'rve all Sorts of Flefh for long Voyages, viz, to Janrn'c
as well as any, which hath been lately tried. * *

Í 6, I have feen Ilenuitgs that have been íñlted with our Salt in Trchud̂  and 
brought over to this Town, which have bcx*n whiter and better tailed chan 
than thofc falted with Bay-Jhlt.

I  _ 7* an ordinary Way of powdering Beef with us to give it but one fait.
* ’ ing to keep it the whole Year.

We ule nor Iren Pivts as they do in and other Places; for wc have
found upon Trials, that the Stretjgtb of the Brine doth fo corrode, that it 

1 quickly wear̂  out thofc of forged Iron, and breaks thofe of caft Iron!
■

XLVI. At my Rcquefl two curions Obíérvers, Neighbours to the Brine- 
i Siafford/hirĉ  to 8 Folds of fine UoHand added as many more of finer
j frcmhTin̂i Camhrick\ through both which they ftrained a competent Quantity of the

Brine, but found notiiing left in this very clofe Colander but a little black
- p- 95* Dufl, which they imputed only to the Foulnefs of the Water, it btint' no

thing like Sand ; for, having examin’d the Cloth both with their Finger and 
a Microfcope, they could feel or fee no more of Sand than if they had per
colated the clearcft Spring-water; and yet this Brine is found to hold in boil
ing at kail t of as much Sand as Salt.
• But, notwithilanding this Experimenta it did not feem to their Apprehen-

 ̂ fions necefl'ary, that the Sand íhould be generated in the boiling, but might
“ rathcr.be originally there i for, before they ürained it, they obiirrvd in the

Water, by the Help of a Microfcope, a great Multitude of very minute 
;■ Animals, much fmaller than thofe in Ptpper JVatn̂  fwimming about in it,

together with many fmall rranfparent Plates, fomc of tiicm a little bigger 
 ̂ than the Animalcules, and fome leís *, but all of a re<5tangular, oblong Fi-

gvire, tho’ fome indeed Teemed very near a fquare, which they found alto in 
the Water, after (training, as thick as before; the Pores, or rather Interftices, 

ji between the "1 hieatls of the IloUami and Camhrick appearing in the Microí
cope zo times greater than either tbe Aminakttles or Plates, Apd thefe thi'y 

*■ judged to be the original Particles both of the Salt and Sand •, which, as the
W'ater evaporates in boiling, they thought might gather together till they 
made up fuch a vifible coarfe Body, as we íée the greater Corns of each are. 
Wherein they were confirmed in a little time; for obferving with an excel

lent Microfcope, ibme of the ñrong Brine, which drops from the Baskets or 
^ Barrows when the Salt is firfl put into them, though at firíl it looks like
2  clear Water, yet upon a more accurate Obfervation it appear’d exceeding
P full of theie oblong Particles; which, as they look’d on them, they could

fcnfibly perceive to gather together, and club to make greater Parts-, und, 
"1 as the Water dried off from the Glafs, to grow far larger and larger, till

tJiey appear’d as big, and not much unlike a Iarge-fi7,’d 'I'able Diamond :
W h i c h  made them guefs t h a t  the Sand m i g h t  b e  aliu g e n e r a t e d  ; i t

1 may
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I may fay fo) after the fame manner, it appearing to them tobe nothing (par
don the ExprciTion̂  but infipid Salt, compofed of Parrs not fo iharp pointed 
as the other, but rounder and blunter angled, and confequently not fo pungent 
on the 'l ongue.

U(x>n the Suggeftion, iuiving fome of the Saftdhy me, I endeavour’d ro 
-difiblve it in fair Water, to fee whether I couid reduce it again into its for
mer State, bur without Succefs; its Pares being íb infeparably tíxcd, that 
they would by no means dilfolve. I alfo tried the Salt̂  which tho’ it dif- 
folved, yet would not render itfelf again into the Plates. Whereof fending 
an Account to my friends in Sinffordjhirĉ  they were pleafed alfo ro make a 
further Trial of diflblving the Sand feparafed from the Salt̂  and boiling; 
which though they confefled they could not do any to a confiderable Q;.nnti- 
ty, yet they found, that after the (training, it was not fo heavy by a great 
deal as before, the Water that came from it being very clear; which made 
them believe, that it did diiTolve in fome meafufj, unlefs, as is very probable, 
there were in the Sand fome Particles of Salt̂  which, upon DiflTolution, were 
feparated from it, and rendred it lighter: Nevcrthelcís they did not doubt, 
but a great Part of the Sand might alfo be difiblved, though perhaps no great 
Quantity in Pump-water̂  in whicli it feems they tried ir.

One of the aforefaid Gentlemen cafually looking upon fome of the Salt made 
at thofe Pits, before it was dried and beaten fmall, obferved that many of 
the larger Corns were of the fame Shape to the naked Eye, as the minute 
ones appeared in the Microfcope, and that they were vifibly made up of a 
great number of fmall Plates, footing up from- a quadrangular oblong Baíé 
into a very obtufe Pyramid, hollowed within.

XLVII. At Norlhwich in Chefhirê  upon the Weevir̂  in 4 Pits is great 
Plenty of Brine; it ilinks of Sulphur apparently in all the Pits i it becomes a- '
tramentous with Galls.

Here arc Sand-panŝ  which are let down in the Corners of the great 
Iron Boilers, before the Salt fhoots into Grains, and thefe catch the Sand.
Befides, there arc thick Stone Flakes railed from the Bottom of the íáid Iron 
Boilers once a Week. .

N. B. Within half a Miie of thefe Brm-Pits at Marberrŷ  a Salt-Rock 
was found by the Augur in boring for Coals.

Here, and at Midcikzvicĥ  alfo at Nantivicb̂  and all along the River IV•.ever, 
which are Places many Miles diftant, fink on either Side of the River, 
and you will fcarce miís of Brine, as I was credibly inform’d by the moft 
knowing Men in that particular : But yet it proves a venture, wheth^ 
the Brine will be ftrong enough to boil and turn to account; and for this 
Keafon, their Pits ibmetimes tail them to their great Lofs, fas they fliew- 
rá me once which had been wrought to very great Profit) by a fmall 
iweet Spring breaking into it, and ibmetimes the River IVcevcr itfelf does 
them this Mifchief,

( 3^1 )
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At Nantmcĥ  upon the fame River, is one very large Brinc-pit: This \Va. 
ter alfo plainly fmclls as it were corrupted, or like Sulphur, but notoriouíly 
upon a few Days forbearance of the Pit. It becomcs atramentous with Galls 
Ic yields a white Sand or Stone, adhering in the manner of thin Scalcs, to 
the Bottom of the Iron-Pans, in which the Brine is lx)iled.

JVeflGH Rrine-pit near Stafford, This Water in the Pit rtinks like rotten 
Eggs: With Gails it becomcs fuddcnly atramentous. It purges and vomiu 
violently, and that drunk in a fmall Quantity. Here are ulcd Sand-pam to 
catch the white Sand, and there arc Flakes of Stone allb railed Ironi the Bot-

I Col- Boilers,
iios S.fc" Broiiwicb in Wmefterfiire: The upper IFych or Brinc-pit is very neatly 

kept, and exceedingly drawn, becaufc there arc fo many Proprietors, and but 
a fmall Pit, comparatively to thofe which have been named above.

Here the Salt is boiled in fmall Leaden Pans, and there Is not the leaft 
Grain of Sand at any time, v̂hich either falls before the graining of the Salt, 
or that adheres to the Pans bottoms, notwithftanding what hath been faid lo 
the contrary: And therefore this Brine being naturally without Sand, it niuil 
yield the more wholfome Salt.

The lower Pit a: the Netberwich in the iiime Town hath but one Proprie
tor, as 1 remember, and thereiore is lefs drawn, but yet is conftanily and 
well wrought. Here is alfo no News or Knowledge of any Sand at all.

.; The Water of thofe Pits ftink like rotten Egg*i, ef{x.*cially after
' R cil: And ( iV. B.) will, if Flcíh be pickled in them, make it llink in
I 12 Hours. And yet the Salt that is boiled out of thefe Pits, is accoumcd
* the very beft Inland Salt of Englandy and I believe as good as any in the

World.
I obferved in a Ditch over-againft the Nether iVich boufî  the Water íland- 

ing with a white Scum, as at the Sulphur Spa'xs in Torkfmn.
1 ihall add by way of Corollary.
I. That all our Torkjhire Wells call’d Sulphur Spaws (which are many) 

are no other than fo many Brine-pits, and if they were well drawn ind 
wrought, would be as little ofFenfive in fmell.

Stone-powder is alfo to be found adhering to rhe Iron P̂n$,
* where the Sea-water is boiled into Sale, as it is at Shieldŝ  in the Bifhoprick ol

j Durham \ but I do not remember it to be in the Lead-pans at Medcp and
throp 'm Lanc(̂ jjrê  where the Sea-fands are lixiviated, and that Lixiiium oi
Sca-falt by Jnfoktiou: Nor could I obfervc it in the leail, in dillill ng of Sca- 
uafer in a Glafs Still, or in the Tcrkflme ftink'tng Wtlh^ of which a good 
Quantity is yearly made for medicinal Die, or rather Cyriofity, to vcrid 
to Strangers.

iV. E, This Sand falls to the Bottom before liie Salt-Grains.
This is lb alfo in all other Nlincrd Saltŝ  whole Brines being Loilfd, cvtr 

let go firil this Üony Part; I'he Ohr falls in Powtltr uj>on the fitit boiling, 
but the Lapis Calcarius rifes and flakes like Wafers, which yet !a!ls in Powder 
by Froll, as we have elfcv/here obkrvcd. .

 ̂ 3-
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This Stone-Powdcr irrigated with fair Water, and kept moiil, does *"'»*•

yield in immature Salt of an uncommon Figure: Which I have dcfgribed at 
large and figured.

4. Notwithilanding tlic great AiTinity betwixt the Sait of the Midland Brine- 
piis, which is common Salt, and the Sea-Sahs: I muft not omit (amongil o- 
thersj a fpecifick Diffcrcnce, which is by me (that I know oiFj now firil^pab- 
lilhed, and which, in my Opinion, makes the Sea-water a Water of its own 
kind: And alfo flicws, that none of the Produélions of incinerated Plants arc 
truly a Marine-Salt.

The Angks of Chryilals of common Salt, boiled out of the Midland Brinn- 
f:ts\ as allb of Salt-Gcm, or Rock-Salt, which I take tobe one and the 
fame, are intire, and lo arc all thofe lixiviated marine Salt, fo called and 
dcfcribcd by Dr. But the Angles of the Ckryftals of true Sea-Sair, arc
ever fome of them cut off into 1 ‘riangular Planes at one of the Sides. And 
this I Jcarnt by fufFcring :i Bottle of Sea-water  ̂ taken up up»n the Coail at 
'Scarborougĥ  where no River near enters it, to evaporate Icifurely placed in 
the Shade, after it had been half boiled away \ and here all the Chryftals 
(which are many, and of different Magnitudes^ did yet agree in a like 
Pigure, as is deícribed, and I do not doubt but it will luccced with any 
Sea-'UjaUr.

XLVIII. a A A ^  is the
n . The Entry, by which the Sea-w’ater pailes into B E ,
BBy The iirft Receptacle; in which the Water maketh  ̂Turnings as vou

. r  1 1 ^  o  j  n«5X.p»X4X5
Jee, and is 10 Inches deep.

22, The OpL*ning, by which the firff and fecond Receptacle have commu- r¡g,u: 
nication one with another.

E E F ^  The 3d Rcceptacle is properly called the Marijh.
d d d d d d, Is a Channel very narrow, through which the Water muft pafs 

before it enters out of tiic 2d Receptacle into the 3d.
33, Is the Opening, by which the Water runs out of the 2d into the 3d 

Rcceptacle.
The Pricks you fee in the Water throughout the whole Scheme do mark the 

Courfe and Turnings which the Water is forced to make, it comes to hbhbb^  
which arc the Places where the Salt is made.

h h h h h, Are the B̂ -d of the Marijh^ where the Salt is madej and in 
them the Water muft not be above an Inch and an half Deep. Each of thefc 
Beds is 15 Foot long, and 14 Foot large.

9 9 9 9 9» ĥe little Channels between the Beds.
ÍÍ 8 8 8 8, Are the Apertures, by which the Beds receive the Sea-WaUr 

iifter many Windings and Turnings.
When it rains, the Opening!̂  22, 33, are ftopped to hinder the Water 

from running into the Marifl). Unleis it rain much, the Rain-water dodi lit- 
to the Maripi; the llcat of the Zun fufficiently exhaling it, if it be noc 

above an Inch high ; only if it Iiave rained very plentifully thatl>av, no Salt 
ÍS drawn for the or 4 next Days. Bjc if Lt Ruin 5 or ó Days, the People

A a a 2
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are then neccfiltated to empty all the Water of the Bds by a peculiar Chan 
/leJ, which cannot be opened but when it is Jow Water. But ’tis very feidom 
that it Rains fo long as to conftrain Men to empty thoíé Beds.

The hotted Years makes the moil Salt, and the hottcll part of the Sw¡¡. 
intT there is Salt made even during Night. Lefs Salt in calm,, than in windv 
Weather.

The Weil and North-weil Ŵ inds are the beil for this Purpofe.
Our Country People draw the Sale every other Day, and every Time more 

than an hundred Pound Weight of Salt.
I'he Inftruments ufed to draw the Salt,, have many fmajl Holes to let the 

Water país, and to retain nothing but the Salt.
The reddiih Earth in Marijbes make the Salt more grey, the blewifb 

more white: Bcfides, if you let run in a little more Water ti\an you ought, 
the Salt becomes then more white, but then it yields not fo much. Generally 
all the Mnrifhcs require a fat Earth, neither fpungy nor iiindy.

The Salt-man who draws the Salt, muft be very dextrous. In this IJkci 
Rkeê  Men there are, that draw very dark Salt, and others that draw it as 
white as Snow; and lb it is in Xaintonge, Chiefly, care is to be taken that 
the Earth at the Bottom of the Beds mingle not wich the S.ilt.

The Salt we ufe at our Tables is perfedly white, being the Cream (or that Salt 
which is formed on the Top of the Water) drawn 4 or 5 Hours before the Sait 
is to be drawn. The Grains of it are fmaller than of the other. Genenlly 
the Salt of Xaintonge is fomewhat whiter than ours. The Bignefs of our Salt 

I is of the Size of a Pepper-Grain, and of a cubical Shape.
 ̂ The Marijhes are preferred from one Year to another, by overflowing them

a Foot high.
T h e  Tim ber o f  the Marijheŝ  i f  it be of good Oak̂  keeps near 30 Year?, 

but there is ufed but little Wood̂  all the Dilcbcs and J^rtures \ySxn̂ done with 
Stones.

AtMca- XLIX. At WirS’V̂aler in JjincaJhirê  Salt is gathered out of Heaps of Sind
I along the Sea-fide in many Places; Upon which Sand (iiiith Speed) the People
i  j¿3-p-'s*- pour Water, until it gets a faltiíh Humour, which they altcrwards boil witfi

' Turfs, till it becomes white Salt.
The Ŵ ater of the Brine-pits in Snmmer-time, when the Brine is ftrongfiw 

I' bring cail into any Place where it may be loon dried by the to ,  and where
v(e would have Pid̂ com refort,, docs pleafe them well; fo wi¿ any rewte 
Brine being boiled up to a Confiilence. But I know not whether fuch Brine, 
taken from the powder’d Fieíb, will be kind for Sheep.  ̂ ,

uctTTMnji. An obferving Gentleman writes out of (7cr/?w;/y, That no *
contains any Metal with it, can well be fbdden to fait in a Veflcl oi' cheUmc

■ 7 . p .  1 1 8 .   ̂ ^  1

nEO

M t'taf v/hich itfclf conuins, exccpt in Copper Ve£els.
He adds, that to fepncate Salt from Salt-water without Fire, if yo« 

a VciTel of ff'̂ ax, hollow within and every where tight, and plunge it in» 
the Sm  ̂ or into other Salt-wattr, there will be niade fuch a Separationi 
the Vjtfi:;! rtiall full of fweet Water, rliat Salt (laying behind : but thw? 
rfeis Wafer have no faltifh Talk, yet hi; faith, there will be found a vW*"
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the EiTay which is the Spirit o f  Salí, fubtüc enough with the W ater to pene

trate the Ŵ üX.
LI. W e have feen here (at LyJen) a M aid, o f 13 Years o f  A g e , which TX/j.inh*/ 

from the T im e that íhe was but 6 Years old, and began to be about her 
Mother in the Kitchen, would, as often as flie was bid to bring her Salt or
from  the Time that me was out ü itars uiu, anu ucĵ au i.u uc uoum ncr sifín̂ eaí- 
Mother in the Kitchen, would, as often as flie was bid to bring her Sale, or 
could elfe come at it, fill her Pockets therewith, and eat ir, as other Children 
do Sugar j whence fiie was ib dried up, and grown fo ftiff, that ilie could not *
flir her Limbs, and was thereby ilarved to Death.

Í J Í . Papers of kfs general Ufe ̂ omitted.

I. Objedtions of the Fr. Joumaltft to the Engines for drawing iiplFa- n.t5.p.ai*.
ter from the Botlcm of the Seâ  and for founding the greateft Depths.

2. Inquiries concerning the Sea-y by Mr. Robert Boyle. n-ig.p.jis.
2. Inquiries and Directions concerning Tides-, propofed by Dr. y. JVallis, n-«7-.p.*97̂
4. Patterns of propofed to be made for obferving of t ó í / ; by Sir n.x8.p3n,

Rükrí Morm\
5. Qüíeries about Tides in China and tl̂ e Eaft-Indies; by Mr. Edm, Hailey. ■ i6í.p.6Sx
6. Several Engagements for ohferving of Tides,
7. A  Corredt Tide-Tabley fiiowing the true Time of High-Waier at London- phu,Cti,n, 

Bridge to every Day in the Tear 1^2 ; by Mr. Flautead,
8. The fame, for the 7'ear 1683. n.i43,p.io.
9. The fame, for the Tear 1684. »-iS3-p-4s«
10. The fame, for the Tear 1685. n.i66.p.8ti
11. The iiime, for the Tear 1686. 1216/'*̂
12. The iiime, for the Tear i&8j. n.iSj.p.iia
13. The fame, for the Tear 1688. n.i9i.p.4»«
14. Objcíílions from Vof̂ uŝ  De Motic Maritm & Ventorum̂  and from Gaf n.ie.p.zse. 

fenduiy De yEfltt JVÍízWj, to Dr. IValliŝ s Theory oí Tidesy anfwer’d j by
Dr. IVallis,

15. QuEeries and Conjefhares concerning Mineral V/aters \ by Dr* Dan,
Foot.

j6 . A n  Inquiry concerning the oí Alineral Springspropoíed by Dr.

7 . Beal.
ij. Some Queries whereby to examine Mlnet'al Waters-̂  by Sir W. Petty. n.i66.p.8oa 
18; Inquiries about the Salt-Springs in Worcefierfhire and Chepnre\ by Dr. n.io.?.35gr.

7 . Btal
19. Inquiries and Suggeftions concerning Sale iox Domepck Vfes\ by Da n.xo3.p4«* 

7- Beal.

L III. Accounts^ Rjefolutions and Foundations o f BQokSy omitted;

1. T S  Vojfius de M otu Marium $5?  Ventorum.'
J L  2 . Gajfendus de /Eftu Maris, 3 . Ds

n.s6. p<i86. 
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n.i6r.p.86i Origine Ftf;/////w Tinramen Phiiofopliicum, in Príclcñione habin ■
rani Societate Pbilofopbica n'iper OxoniíC inílituta ad Scientiam Naturalem nm

■ vendam. Per Rob. Plot, L. L. D. Oxcn 1685. in 8vo. ^
«^3? P734 4. D e i'bw//ww; admiranda Scaturigine, Traftatus Phyfico-H -

drollaticus Bernardini Rammazini^ in Mutinenfi I,yc5eo M cd. Prof M?'
. rinas in 4.10.. 1 ranflateci into Englifh and illuftrated with many ciirlou.'
Remarks and Kxperimcnts by the Author, and TranOator, Dr. R§h, Sc.
L/ind, 1697. in 8\'o. *

n.5i.p.!03S 5. Dr. 'Tobias mHaker of drinking Mineral IFaterŝ  1634.
n.4j. PS50. 6. Hydrohgia Chmiicâ  nr the Ciwmical Anatomy of the Scarhorouzh an-1

other Spazvs in Torkfljire, (̂ c. by ¡V, Sytnpfouy Land. 1668. in 8vo.
7* An AnfWer to Hydrologia CLymica of Will. SympfoHy by Rob. JVittiê  M [)

11.51.P.1038 j6(59. in 8vo. Befuies the Account cf ibis Book, there is a Corrlaion̂ f
a Miftake of the Printer in the 3d Page.

n.5».p.i#5o Some Reflexions made on this Account of Dr. WittieV j'fnfwer to HyJroIot»¡a 
Chymica j by Dr. Dan. Foot. ^

n.«:7.p.iiH í'ooí’-í Reflexions CQnfidcr̂d\ by Dr. J. Bjal.
ir-s6.p.iirf Some Confhkrations relating to Dr. VVittie’rf Defence o f  the Scarborough Spaw 

h  Dr. Highmore. *

( 3 6 6 ) ^

 ̂J  Drfconrfe of Dr. R ob. Wittie, relating to tbe Notes and tries of Dr. 
Poot, and to tbofe of Dr. Highmore, concerning Mineral "Waters, a¡d Ex-

f É « .4 4
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Foot,
tracts made out of them. 

r.6a.r.i*3* 8. A Vindication of Hydrologia Cbymica  ̂ by W ill, Sympfon̂  M, D. h n i
: 1670.
J n.?5.p.sbii) 9. Scarboj'ough Spaza fpagyrically anatomiz’d. Jn . 1670, and a Afe 2earU
I»* G ift for Dr. Wsttie^ L$nd, 1671. both in i2mo. by Geo. Tonftal̂  M. D.

».i44'P-í9- JO- I. M. Dftcr^ M. D. De Fontibus Medicatis Anglia \ Exercitatio Novi 
ij & Prior. Eboraci 1682. in Bvo.
Í’ n.5i8-p.579 2. M. L'ftcr^ M. D. D c Fontibus Medicatis AngUte j Exercitatio altera.

ÍJ Lúnd. 1684. in 8vo.
h.irtpic6s I I .  Memoirs ôv ih t Natural F.xperimental Hijiory o í M ina-al Waterŝ  

I by the Honourable Rob. Boylê  Land. 1685. in 8vo.
i fl.2c6pioo3 12* Tentamen Philofophicum d e & c .  Auth.
Í M. D. Lond, 1694. in 8vo. D r. Cay here objeEls m<î iy l̂ bings to that Author*;
t Obfer^ations,

nz43.p.363 ig. T\\^ Natural Hiflory o\ ú\QCbalybeat Purging Waters o f E'ligbnd  ̂ with 
n.»5i.p.i46 particular Efiays and Ufes, with Obfcrvations on the Bath-wacers in 

Somerfetfkire  ̂ by Benj. Alien^ M. D. Liand. 1699. 
n,ii5.p.6i2 14. Oblervations fur \t% Earn Minerales des plufieurs Provinces Fram

faites en I* Acadamie Royale des Sciences, en l ' Anne 1670 Sc 1671. par le Sieur 
de CIos. A Paris 1675. in i2mo.

0.145.P.573 *5 * Bathonienfiim & Aquifgranenfium Thermarum Comparatio, variis ad
junáis ¡lluftracaí a R . P .  Lond. 16.76. in Svo.
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Mimralog^^

j  i , r x ^  H  E  M int or AdH is to be made 7 or 8 Foot high, which tho* it 
1  feems to make more Work downwards, yet will be found nectíTary 

for making the better Difpatch by rcndring the Invention more cffl-dual.
There is a Tool of Iron well ílceled at the End, which cuts the Rock (of Totmfc 

the Shape ihewed by the Figure annexed) 20 or 22 Inches long or more, and 
fume 2 A Inches Diameter at the ftecled End, the reft being ibmewhac more i«>s ñ. 5. 
fltndcr. The (leeled End is fo fliaped, as makes it moft apt to pierce thê '̂ ** 
Rock, the Angles at the End being ftill to be made the more obtuíé, the 
harder the Rock is. This Tool is to be firft held by the Hand ¡n the Mid-f,^.6;, 
die between the Sides of the Rock that is to be cut, but as near the Bottom 
as may be. I'hc Tool being placed, is to be flruck upon with a Hammer, 
the heavier the better, cither lufpendcd by a Shaft turning upon a Pin, or 
ethcrwife, fo fcon as one Man may manage the Hammer, while another 
holds the Tool or Picrcer. If it be hung in a Frame or other convenient 
way, he that manageth it, hath no more to do but to pull it up at firil as 
high as he can, and let it fall again by its own Weight, the Motion being 
fodiredled as to be fure to hit the Piercer right. After the Stroke of the 
Hammer, he that holds the Pitrcer, is to turn it a little on its Point, fo that 
the Edges or Angles at the Point may all fírike upon a new Place, and fo it 
muft nil! be Hiiftcd after every Stroke, by which means iinall Chips will at 
every Stroke be broken off, which mull from time to time be taken out, o£ 
need requires. And thus the Work muil be continued, till ihe Hole be ú
or 20 Inches deep, the deeper the better. This Hole being m.’.de deep as is
required, and kept as ftraight and fmooth in the Sides as is poflible, there
is then a kind of double Wedge to be made, and fitted cxaály for it, the 
Shape whereof is to be feen in the annexed Figure.

This double Wedge being 12 or 13 Inches long, each picce of it, and fo 
made as being placed in their due Pofuion, they may make up a Cy!ind<r, 
cut Diagonal ^ îjc. The two Flat-fides, that are contiguous, are to be grcafed 
or oiled, that the one may Hip the more ealily upon the other; and one ot 
them, which is to be upprrmoft, having at the great End a hollow Creafc 
cut into it round about, for fanning a G’.rtridge full of Cun~pox\Í£r ;o itf</. os. 
with a Thread, the ro^nd End of the Wedge being pared as much as the 
Thicknels of the Pa|3er or Pall-board tî at holds tlie Powder needs, to make 
the Ojtfide thereof even wit'íi the rcíl ot the Wedge. This Wedge mutt 
have a Hole drilled through the longoil Side of it, to be filled with priming 
Powder̂  for firing of the Powder in the CMtridge: Which needs have no 
ir.ore than half a Pound of Powder, though upon occaHon a greater Qjan 
lity may be ufed, asihall be found requifite.

I hen this Wedge being firíl thruil into tl;e Hole with the C.irrr;dge, the
round Side, where the priminc; Hole 1?, being uppcrmoll, the other Wedj|c
is to be thruilcd in, home to tlic due Pofition, caro being taken that they lie

the
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the Hole in the Rock as exaflly as may be. Then the End oF the lower Wedee 
being about an Inch longer than that of the upper, outwardly and flatten’d 
priming Powder is to be laid upon it, and a Piece of burning Match or 
Thread dipt in Brimilone, or other fucli prepared combuftibic Matter, faft. 
ned to it, that may burn lo long before it fire the Pcwder̂  as he that orders 
it may have time enough to retire quite out of the Pit or Adit̂  haviní» firft 
placed a piece of Wood or Iron fo as one End thereof being fci â ainft 

|l the End of the lower Wedge, and the other againft the Side-Wall, fo as it can-
not flip. Which being done, and the Man retired, when the Pov)der comes to 
take Fire, it wilJ firil drive out the uppermoft Wedge as far as it will go j but 
the flaunting Figure of it being fo made, as the farther it goes backward the 
thicker it grows, till at laíl it can’t go no farther, then the Fire tears the Rock 
to get forth, and cracks and breaks it all about, that at one Time a vaft deal of 
it will either be quite blown out, or fó crack’d and broken as will make it cafy 
to be removed.

2. A confiderable Ahenturer in the Lead-Mmes on Moidip-Hills acquaints 
nwm, n. MintTS there, within thefe 12 Months, had got a new way of

Qkaroing Rscks with Gun-Po-zuder.
The Borer is made of Iron, and is 2 Foot 2 Inches in Lxngth: It is an Inch 

 ̂ Square at the Heeled Find from a to and fomewhat lefs in the oihcr Part,
f The Ufe of diis Inflrument is to make a Hole in the Rock deep enough to rc-
 ̂ ceive the P(Kvder. The Gun is 6 Inches in length, 1  ̂ Diameter, and has a

Hole drilled through it to receive the printing Pffwder, When a Hole is made 
j, with the Bcrer Ibmewhat deeper than the length of the G.v«, tliey dry it with

a Rag, and put into it about 2 or 3 Ounces of Powder̂  over which they pet 
; a thin Paper, and on it place the Gun, which they bind firmly into the Hole,

•by xiriving in againil the flat Side of the upper Part of it a little Iron WcdgC4 
Inches in length, by the hliners called a 

7 1 .  When this is done, they pafsdown a Wire through the Hole drilled in the 
"Gun, and pierce the Paper which covers the Powder̂  and then they primt the 
C//;/, and lay a r̂ain  ̂ and go up out of the Work, before the Powder

■ to take Fire. The Paper is put at firft over the Pô vder̂  left when the Gujt
and are driven down, the Tools may ftrike Fire, and kindle the
Powder,

Thefe Inftruments are of great Advantage to Miners \ for as foon a s  a  Man 
has fired his Powder̂  and broken the Rock, he may prefently go to Workagainj 
whéreas after a Fire is laid in a Shaft, a Marv can fcarce go to Work in 24 

= ' Hours, the Rocks being too hot to fufî er him.
«j okey Hole, H* I • On the South-Side of Mendip-Hillŝ  within a Mile of IFelLu a fam<ws

( 3 6 8 )

únciiu Grottô  known by the Name of much r e f o r t e d  t o  by Travellers: The
** Ca- Entrance of it is in the Fall of thole Hills, which is there all befet with Rocks,

Term inMcndJ - ^^ving near it a precipitous Defcent about 1 0  or 1 2  Fathom deep j at theBor- 
 ̂ tom of which there always ilTues from the Rock a confiderable C u r r e n t  0

¿  ^V t̂ers. The naked Rock above the Entrance, fliew themlelvcs for
^  30 Fathom in Height; though the whole Afcenc of the liill above ic is sbou

a Mile, and is very fteep.

ED
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As you pafs into this Vault you go upon a Level i but, advancing further 

into it, you find the Way rocky and uneven, fometimes afcending, and 
fomctimes defcending, as generally in ail Caverns. The Roof of it, in the 
bighcft Parc, is about 8 Fathoms from the Floor \ and in fome Places it is fo 
low, that a Man muil (loop to pafs. The Widenels of it is alfo various; in 
fome Parts it is about 5 or 6 Fathoms v in others, not above a Fathom or two: 
It extends itiélí in Length about 200 Yards. People talk much of feveral 
Stones there, rclcmbiing Men, and other Things \ but they are on!y Lumps 
of common Sparr̂  without any regular Figures.

At the farthcit Part ot this Cavern there rifes a good Stream of Water̂  large 
enough to drive a Mill, which paflcs all along one Side of the Cavern, and at 
length glides down about 6 or 8 Fathoms betwixt the Rocks j and then, pret- 
fing through the Cletts of them, diícharges ¡Efcif into a Valley.

This Rtz'cr within the Cavern is well ilored with Eels, and hath fome 
frcuis in it, wliich muil of NeceíTity have been engendred there, and not 
come from without, there being fo great a Fall, asl have mentioned, near the 
Entrance. It happen’d fome few Years íince, that many Cattle, which 
fed in Pallures through which this River pafles, died fuddenly after a Flood; 
the Caule of it being íúppofed to be, that thefe Waters had a Communica
tion under Ground in Mcndip-Hills with certain Waters which came from 
the Wafhing of Lead-Ore in the Minery-Pouds, which are two Miles and a 
Half diftant from this Caveniy and were convey’d into the Ground by a 
Ŝ'alloWy near the Place where the Ore was waili*d i which S'wallô  has fince 
been caufed to be damm’d up.

In a dry Summer 1 liave íéen a good Number of Frogs all along this Câ  
even to the fartheft Part of it, and other little Animals in fome fmall 

Cijierns of IVatcr there.
Before you come to the Middle of this Vaults yovi will find a Bed of very 

fine Sand, which is much fent for by Artifts to caft Metals in.
On the Roof of it, at certain Places, hang Multitudes of Batts: And in

deed we generally find them in all Caver̂ iŝ  whofe Entrance is upon a Level, 
or fomewhat afcending or defcending, fo it be not perpendicularly; and 
even in thefe, if the PaiTage into them be not narrow, and of a confiderable 
Height or Depth,

2. About 5 Miles from this, on the South-weíl Part of Mendip-Hillŝ  near 
a Place called Cheddery lies another Cavern̂  into which you muft afcend about 
*5 Fathoms on the Rocks. This Cavern is not of fo large an Extent as tlie 
former *, there is no Current of Water, nor does Water drop fo freely from 
the Roof, as generally in other Caverns-y wherefore the Sparrs ap̂ iear not of 
Í0 lively Colours, as commonly elfewherc.

3* Thefe two Caverns have no Communication with Mnes: But we gene- 
j îly obierve, that, whereibever Mines of Lead-Ore are, there are Caverns be- 
longing to them, which arc of a various Nature and Situation. The moft 
coiifidcrable of thefe VaultSy I have known on Mcfidip-Hillsy is on the moft 
^ordierly Part of them, in a Hill call’d Lamb̂  lying a^ve the Pariih of 
ârpify, Qj,g formerly raifed on this H ill; and being told,
^OL. II. e  b fome



( 3 7 °  )
forne Years fince, that a very great Fault was there difcovcr’d, I took 6 Aj, 
mrs with me, and went to ice it. Firll we defcended a p̂ r̂pcndicular Shaft 
about 10 Fathoms; then we came into a Ijad'mg Vault, which extends itfdf 
in Length about 40 Fathoms; it runs not u|X>n a Level, but defcending, fo 
that when you come to the Kik! of ir, you arc 23 Fathoms deep, by a per- 
pendicular Line. I'he Floor of it is lull oF looie Rocks i its Roof is firm
ly vaulted with IJmc-Stone Rocks, having Flowers of ail Colours hanging 
from ihem, which pr̂ -icnt a moft boautikil Object to the Eye, being always 
kept moiil by the dillilling Wafers. In Ibmc I'arts the Root is about 5 Fa- 
(homs in Height, in others fo low, that a Man has much ado to pais by crcep- 
ing. The Widend's of ir, for the moil Farr, is about 3 Fathoms. This 
Cava n croiTes many Veins o\' Ore in its running, and much Ore has been thence 

p. raited. About the Middle of this Cavern̂  on the Faft Side, lies a narrow
ri Vid. Inf, 5. FaiTige into another which ru n s  betwixt 40 and 50 Fathoms in

Length. At the Fnd oi úx̂ Jirft Cavern a vaft o|K-ns itfelf. I faftcncd
i a Cord about mt, and ordered the Miners to let me down: And upon the
y  Djfcent of 12 or 14 Fathoms I came to the Bottom. I'his Cavemls about60

Fathoms in Circinference, above 20 Fathoms in II ji”hr, and about 15 in 
length; it runs along after tlie Rakeŝ  and not crcJpK'̂  them as the leading 
Vituii docs. 1 afterwards cauled Mncrs to drive forward in the Bread of this 
Ctrjcrn̂  whicli terminates it to the Weil; and, atter they had driven about 10 
Fathoms, they happened into another Cavern̂  whofe Roof is about 8 Fathoms, 
and in fomc Farts 10 or 12 in Height, and runs in Length about 100 Fathoms.

I'hc Frequency of thefe Caverns on thole Hills may be eafily guefsM at, by 
the Frequency of SwaUow-Pits which occur there in all Parts, and arc made 
by the falling in of the Roofs of Caverns; fome ot thefe Fits being of a large 
Extent and very deep; and fometimes our Minerŝ  finking in the Bottom of 

1 1' thofe Swallows, have found Oaks 15 Fathoms deep in the Earth.

Í Fidcn-Hoie HI. Dr. Ptoi has learnt by an inquifuive Gentleman, who purpofeiy made
bV TE'rial of it, that one of thofe Caverns in the Peak in DerhJĴ ire hath been 

/Jr. f*iot,ib founded in Depth, by a perpendicular Flumi>Line, no lefs than Eight ard 
p’yf' Hundred Feet, without meeting with the Bottom, or Water; anJ 

yet the Mouth of this Cavern, at the Top, is not above 40 Yards over.
I

Pcn-Paric- IV. I. Upon the 2d of Jidŷ  1699, I defcended by Ropes affix’d at the Top
chiíceííer. of an old Lead Ore Pit̂  4 Fathoms almoil perpendicular; and from thcncc

‘1*, h 3 Fathoms more obliquely, between two great Rocks, where 1 found the
Mouth of this fpacious Place; from which a Mine-Man and myfeU 

1' P—■ ourfclves by Ropes 25 Fathoms perpendicular, into a very lar^e Place, which
ijilt. refembled to us the Form of a Horfe-Shoc; for wc fluck lighted C a n d le s  a 1

the Way we went to difcover what we could f in d  remarkable. At lengtn 
we c a m e  t o  a River o r  great Water, w h i c h  I found to be 20 F a th o m s  broa » 
and 8 Fathoms deep. The Mxm-Man would have perfuaded me, that t
River e b b e d  a n d  flowed; f o r  t h a t  f o m e  10 F a t h o m s  a b o v e  t h e  P la c e  we
were in we found the Water had fometimes been: But I proved
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trarv, by ftaying there from 3 Moiirs Flood to 2 Hours Ebb̂  in which Time 
we tound no Alteration of this River. Bcfidcs, irs Waters arc frcih, fwect, 
and cooi; and the Surface of this Water, as it is now at 8 Fathoms deep, 
lies lower than the Bottom of any Fart of the Srjern Sea near us, fo that it
c a n  h a v e  no Community with it. As we were walking by this River, 
Fathoms under the Ground, we dilcovered a great Hollownels in a Rock 
fome 3 Foot above us i fo that I got a Ladder down to us, and the Mine- 

*Jp Ladder to that Place, and walk’d into it about 70 Paces, 
till he juft loil a Sight of me, and from thence chearfully called unto me, and 
told me he had found what he look’d for, a Ricb Mine. But his Joy was pre- 
icntly turned into Amazement, and he returned aíFrighted by che Sight of an 
EvilSpirity which we cannot perluade him but he faw, and for that Keafon 
will go thither no more.

Here are Abundance of ilrange Places ■, the Flooring being a Kind of white 
Stone enamellM with Lead-Ore^ and the pendant Rocks were glazed with Salt- 
Peirf̂  which ditlilled upon them from above, and Time had petrify’d.

Four D.iys together after his Return Capt. Stumiy was troubled with an 
unufual and violent Head-ach, which he imputed to his being in that Vault; 
and, falling from his I lead-ach intoa Fever, he foon after died.

2. * ris down the Tunnel CC, from the Stiperfides of the Ear:h to the 
Opening of the Cavity below, 39 Yards. Then the Hole EEy fpreading into 
an irregular oblong Figure, is in the greateft Length 75 Yards, and in the 
greatell Breadth 41 Yards. From the higheft Part of the Roof to the W>- 
ter was then 19 Yards. The Water H H was now in a Pool at the North 
End, being the deepeft Part; it was in Length 27 Yards, in Breadtii 12, and 
only five Yards and an Half deep. Two Rocks GG and LL  appeared above 
the Water all covtrjd with But the Ŵ ater was fweet and good. There
was a large Circle ol Mud KKK  ̂ round the Pool, and far up towards the 
South End, which íIkavM that the Water has at other Times been 6 Y’ards 
higher than at this p.rient.

Sept. 18 and ig , 1682. The Tunnel or Pafiagc down was fomewhat ob
lique, very ragged and rocky ; in fome Places it was two Yards wide, and 
in Ibme three or four; but nothing obfervablc therein, fave here and there 
fome of that Span N̂ hich ufually attends the ABnes oí Î ad Ore. In the Way, 
:;o Yards down, there runs in Southward a PaíTagc7JD, of 29 Yards in 
Length, parallel to the Superficies above; it was two or three Yards high, 
and commonly as broad and alike rocky as úxtTunnel̂  with fome Appearances

Sparr̂  but nothing elfe in it cxcept a few Batts.
The Cavity below was in like Manner rocky and very irregular; the Candles 

and Torches burnt clear, fo as to difcovcr the whole Extent thereof; nor was 
the Air any thing offenfive.  ̂ ^

The Bottom of this hole 7, where the L/ind-JFatcrs do gather, is 59^art.s 
down from the Supnficies of tlu F^rih; and by good Cdadattcn the fame 
Bottom is twenty Yards above the higlieft Rifing of thj Scitrn̂  a'l-.l 1 es 
into the Lind about three Miles diftant from it, and about as tar irom Br:flol

Bbb 2 V. One

B y S ir  R o b, 
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Air í» V. Ontt John Gilí affirms, from 20 Years Experience of his own, that if 
jMv” j/gui. in digging deep under Ground the Workmen meet with Water, they never

S B.ai.p.4Sj. want A ir  or W ind\ but if they mils Water (as fometimes it happens, even at 
I 12 or 16 Fathoms deep) they are deftitucc of convenient Air, either to

3 breathe in, or to make their Candles burn •, and that when they drive upan
Adit for drawing away a great Quantity of a Winter’s ftandlng Water from 

W a deep Mine, as foon as ir is brought up fo near that any oí the ftandine
AVater begins to run away, the Men muft Ibcure themfelves as well as they can 
from D.inger of being dafticd in Pieces againft the Sides of the Adst; for the 

included Air or Wind, in the (landing Water, breaks iorrh xvith fuch a ter- 
rible Noile as that of a Pitee of Ordnanccy and with that Violence, as to arry 
ail before ir, loofcning the very Rocks, though at fome Dilbnce, in the Work 
or Adit,

I

Mouth or Entry of the Adit (to the Coal-Msne% of hiigt) there 
e«f is a Structure raifed of Brick like aChimney, fome 28 or 30 Foot high in all;

Bottom two oppofite Sides are, or may be, fome 5Í Foot broad, and 
p. the other two 5 Foot; the Wall Brick iliick. At the lower Parc of it isa 

Hole fome 9 or 10 Inches fquare, for taking out of the Afl̂ ŝ  which when 
it is done, this AJh-Hok is immediately ftopt fo dolé, as Air cannot poflibly 
get in at any Part of if. Then fome 3 Foot above Ground, or more, there 
is on that Side that is next to the Adit^ or Pit, a fquare Hole, ot 8 or 9 In
ches every Way, by which the Air enters to make the Fire burn: Intoihii 
Hole there is fix’d a fquare Tube or Pipe of Wood, whereof the Joints and 
Chinks are fo flopped with Parchment palled or glewcd upon them, diat the 
Air can no where get into the Pipe but at the End *, and this Pipe is íliil 
lengthened as the AMt or Pit advanced, by fitting new Pipes lb as one End 
is always thruft into the other, and the Joints or Chinks flill carefully ce
mented, and ilopt as before. So the Prpe or "T'ube being ftill carried on. as 
near as is necefiliry to the Wall or Place where frcíh Air is requifite, while 
the Air is drawn by the Fire from ĥcnce through the Tuhê  freíh Air muil 
needs come in from without, ro fupply the Place of the othtTj which by its 
Motion doth carry away with it all the ill Vapours that breathe out of the 
Ground: By which Means the whole will be a l w a y s  fill’d with freíh 
Air, fo that Men will there breathe as furely as abroad, and not only C an d les 
burn, but Fire, when upon Occafion there is Ufe lor it for breaking of the 
Rock.

There mufl be two of the Iron Grates, that when any Accident befalls the 
one, the other may be ready to be put into its Place ; the Coal being firft '"̂ «1 
kindled in i t ; But when the Fire is near fpent, the Grate, being haled up 10 
the Door, is to be fupplied with freíh Fewel.

The higher the Shaft of the Chimney is, the Fire draws the Air the hcttci- 
And this Invention may be made ufe of in the Pits or Shafts that are f
dicular, or any ways inclining towards it, when there is Want of frclh 
at the Bottom thereof, or any Moleftation by unwholefome F u m e s  or 
Vapours.
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The whole Contrivance of the Fabrick may eafily be underftood by the an- 74.

pcxcd Figure
/ The Hole for taking out the Jjhes; B the iquare Hole, into which 

the conveying the jiir is to be fitted i C the Border or
Ledge of Brick or Iron̂  upon which the Iron Grate or Cradlê  that holds the 
burning Coals, is to reft *, the one being exadlly fitted for the other: D 
the Hole where the Cradle is ice ; E the wooden ûbe, thro’ which the 
îr is convey'd towards the Cradle; F the Door, by which the Grate or 

Crcdle is let in which is to be let 8 or 10 Foot higher than the Hole D; 
and the Shutter made of Iron, or Wood that will not (brink, that it may 
ihut very dole i G the Grate or Cradlê  which is narrower below than above, 
that the Ajhes may the more eafily fall, and the Air excite the Fire, the Bot
tom and Sides being barred ; // the Border or Ledge of the Cradlê  that reits 
upon Ledge C ; 1 iour Chains of Iron faftened to the four Corners of the 
Cradlcy for taking ic up and letting it down *, K the Chain or Iron to which 
the other Chains are falten’d \ L the Fully of Iron or Brafs through which 
the Chain paifeth \ M  a Hook on which the Chain is faften*d by a Ring, the 
Hock being fixed-at the Side of the Door *, N a Bar of Iron in the Walls, to 
which the Fully is failen’d.

VII. I .  In a Coal-Pit̂  belonging to the Lord Sinclair in Scotland̂  where the 
CíJíj/is fonic 18 or 20 Foot thick, and antiently wailed to a great Depch, the R.”MÍny/ 
OAllleru fome Wrecks ago, having wrought as deep as they could, and being “* 5- p- 
to remove into new Rooms, as they call them, did, by taking off, as they re
tired, Part of the Coal that was left as Pillars to fupport the Roof and 'Earth 
over it, lb much weaken them, that, within a íhort Space after they were 
gone out of the P/V, the PiUars falling, the Earth above them filled up the 
whole Space, where the Colliers had lately wrought, with its Pruins. The 
Coilitrs being hereby out of Work, fome of them adventur’d to work upon 
old Remains of Walls fo near the old Waftes, that, ttriking thro* the flender 
Partition of the CoaUVall that feparated between them and the Place where 
they ufcd to work, they quickly perceived their Error; and fearing to be 
ftificd by the bad Air that they knew polTciTed thcie old Waftes, in Regard 
not only of the Datnps which fuch Waftes do ufually alibrd, but becaufe there 
had been, for many Years, a Dre in thole IVaJles that filled them with ftifling 
Fumes and Vapours, retired immediately, and laved themfelves from the 
Eruptions of the Damp. But next Day fome 7 or 8 of them came no fooner 
fo far down the Stairs, that led them to the Placc where they had been the 
Day before, as they intended, but, upon their ftepping into the Place where 
the Air was inícóled, they fell down dead, as ii they had been (hot: And there 
being amongll them one whofe Wife being informed he was (lified in that 
Place, ihe went dow'n fo far without Inconvenience, that, íéeing her Hufband 
near her, ftie ventur’d to go to him; but, being choaked by the Damp as 
foon as fhecame near him, (he fell down dead by him.

2. Damps happen in moft of the Hungarian Mineŝ  not only in the CtmicuÛ  bÍowo, n̂ *
or direct PajJ'ageŝ  v/bcre they walk on Uorizontallji (by ihefc ĥne-hltn called 48. P.9Í5,

^lolkri)
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SíolleH't) but alio in the PuUî  or perpcndiculir Cuts or Defccnts te 
Scbacbts by the iame. They are met v/ith not only in Placcs where thct^ 
is full ot C/í2y, or the like Subftanccs, but alio v.-hcrc it is rocky: And  ̂
Place they flx*wccJ me, in the Copper-Mine at Ihrn Grcmdty where ther ^  
been a very ¡icrnicious Damp, and yet the Rock lb hard, that it could

M
not
car.s
own

be broken by iheir Inflrumcnts; but the Dclccnt was all made by the 
of Gun-Fowder, rammed into long round Holes in the Rock, and fo b 
up. Another Place they (hewed me, where there is fometimcs a Da 
and Ibmetimes clear Weather. When there is much W'atcr :n the 
as to flop up the lower Parrot* this Pafiage, tlien this Damp bccomcsdifcovff 
able, and commonly ftrong. I procured one to enter it [ill his Lamp vven* 

w out 4 or 5 Times, in the lame Manner as at Grotto del Cane in Italy, '
Some of thefe D.imps íuffocate in a íhorc Space of l  ime*, others only rtn. 

^  der the Workmen faint, with no t'urihcr Hurt, except they continue loiigiu
the Place. The Mnurs here think themlllves no Workmen if they be not 

(i able to cure a Damp, or to cure the bad Weather, or make the Weather
1r- as they term it, perform it by Perflation, by letting the Air in and out-
l¡ and caufing, as ’twere, a Circulation of it. In the Mme at K'rn-Grxoé

they cured a bad Damp by a great Pair ot BjIIows, which were blown cofr 
tinually for many Days. The ordinary Remedy is by long Tubes; thro' 

( which the Air continually pafling, they are able to dig itraight on fora
I . long Way, without Impediment in breathing; For íbme Cuniculi arc 500Fa.

' ; thorns long, which will not fcem ílrange to any one that íhall lee the Mapof
the Ccppcr-Mine at Ilírn Groundî  or the GolLALne at Sihmmtz: And in the 
Sihn 'Trinify-Mine by Schemnitz I pall'ed quite untler a Hill, and camc a: 
on the other Side. Ai PFmdfcbach-Mifte hy Scbemütz they iliewed me the 
Place where 5 Men and a Gentleman of Quality were lo ll; tor which Re- 

' , fon they have now placed a Tube there. '1 he like they place over all to;,
j and over all JVayŝ  where they dig right on tor a great Space, and havcno
7  ̂ PaiTage thro*. At Schamiiiz they told me, that Men had been killed a

one I ’ime in 4 CunicuÛ  7 in each ; and ¡n the Sinking of LcGpĥ $ Pit, whiifi 
is 150 Fathoms deep, they were much troubled with Damps, which thqf 
remedied in the following Manner:

I'hoy fixed a Tube to the Side of the Schacht̂  or Pit, from the Top toth; 
B'Jttom; and, that not proving fufEcient, they forced down a broad, flji 
Board, which covered or Hopped the Pit, or couched very near thcSidcsot 

'»*.• on all Sides but where the Tube was, and lb forced out all the Airintlic
'f*. Pit through the Tubev which Work they were forced often to repeat. Awi

now, they havmg divers other PaíTages into it, rhe Air is good and Ibíficicnt, 
»ind I was drawn up thro* it without the k*a(l Trouble ¡n Breathing.

But, befides this Mifchief from poifonous Exhalations, Stagnation « 
the Air, or Water impregnated with mineral Spirits, they foinetimcs 
by other Ways: For there being in thefe Mines an incredible 
Wooti to fupport rhe Pits, and the Horizontal Pairiges (the Putti 
nkuli) in all Places bur where it is rocky. Men are fometimcs deflroycdw 
the Wood iet on Fire. And in the Gold-Mine at Sibcmniiz the WooJ

k(
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ft once on Fire by the CarcleiTnefs of a Boy, and 50 Miners fmoihcred thcrc' 

who were all taken out but one, that was afterwards found 10 be diî  
by \\\^Vitrio!Wattr^  nothing cicaping eiiher of Flcfh or Bonci., but

only fome of his Clothes.
Xhcre arc four Sorts of the firl> is the ordinary Sort: The exter-

ĵjgigns of its Approach are the CW/a burning orbicuhir, nnd iht: Fiaines 
IciTcning by Degrees, until they quite* txtinguiTi; thi internal, Shortnefs of 
Breath. I never heard of any great Inconvcnicnce which any one fufilrcd by 
¡t who efc.iped Swooning; I'hofc that iWoon away, and cicajie an ahfolutc 
Sufibcation, arc, at their tiril Recovery, tormented with violent Convuifions; 
rhc Pain whereof, when tiiey b̂ gin to ncover tlieir Senlcs, caufeth them to 
roir exceedingly. The ordinary Remedy is to dig a Hole in the Kaith, and 
lay  them on their Bellies, with their Mouths in i t ; if that fail, they tun 
them full of good Ale ; but i f  that fail, they conclude them defperate. I 
have known fome who have been recovered after this Manner fwhen Tome of 
their Companions have, at the fame Time, died) that told me, they found 
ihtmfelves very wlH, within a little 'I'inic after they had recovered their 
&nfcs, and never after found themfelvcs the worfe for it.

They call the i'econd Sort the Fcafi-Eloom Damp\ becaule, as they fay, it 
fmclhlike Peafi-Bloom: They tell me, it always comes in the Summer-time *, 
and tholo Grooves are not free which are never troubled with any other Sort 

I never iieard that it was mortal; the Scent perhaps freeing them 
from tlw Danger of a Surprize: But, by Reafon of it, many good Grooves lie 
idle at the belt and moil profitable Time of the Year, when ihtt fubten'aneoas 
Waters are at the iowcft. They fancy it proceeds from the Multitude ot 
red Trefoyle Flowers, by them called Honey-Suckles, with which the Lime- 
Stoncs Meadows in the Peak do much abound.

The third is thcürangeft and moil pcílilential of any, if all be true which 
isfaid conccrning it ; thoic who pretend to have fcen it (tor it is vifible) de- 
fcribc it thus; In the highell Part of the Roof ot thoie PafTages which branch 
out iiom the main Groove they often fee a round thing hanging, about the 
Bignefs of a Foot-B.Jl, covered with a Skin of the Thicknefs and Colour of 
a Cobweb j this, they fay, if by any Accident, as the Splinter of a Stone, or 
the like, it l)e broken, immediately difperfeth itlclf, and fufibcates ail the 
Compny. Therefore, to prevent Cafualties, as foon as they have efpied it, 
flicy fay, they have a Way, by the Help of a Stick and a long Rope, ot break
ing ii at a Diitancej which done, they purify the Place well with Fire, betorc 
they dare enter it again. 1 dare not avouch the Truth of this Story in all its 
CircumRances, becaufe the Proof ot it teems impoflible, fincc, they fay, it kills 
ail that are likely to bear Witnefs to all the Particulars; neither dare 1 dtny 
bui fuch a Thing may have been fecn hanging on the Roof, íince I have 
hará many affirm it. Our Under-Ground Pbtlofophers fay, Tiie Steam w'hich 
anics from their Bodies and the Candles, afcends into the highelt Part of the 
Vajlt, and there condenfeth ; and, in Time, has a Film grown round abotit 

which, at length corrupting, ¿corues pcílilential.
The
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The 4th, which they allb call a Damp (altho* how proper I will not ar 
gue) is that Vapour, which being touch’d by the Candle prefcntly takes Fire- 
and, giving a Crack like a produceth the like EfFcfts, or rather thofe q[ 
Ligbinifig. A Fellow, they commonly call Leacĥ  is, at this Day, ^
fad Example of. the Force of one of thofe Blafts in Hajkberg-Hillŝ  having \¡s 
Arms and Legs broken, and his Body flrangely diílorrcd.

Captain told me, he faw one of them in a Bloomerŷ  near Penijlon. 
This fulminating Damp has lately done fome Hurt in a Conl-î ic at lyingtrf 

¿'.'450!* worthy two Miles from Chejierjieid.
T\\f̂'Shaft of the CoalPit is about 15 Yards deep, the Soil a ftiifMire, 

flialy about the Middle of the Shafts dry at the Eottom̂  as they fay, (tho»i 
obfcrved fome Moifture about the Middle) and without any ^arry ot 5/cbíj 
the Stones in the Field about it are Gric-Stoncs. It lies almoll at the Boitm 
of a rifing Ground, being encompafled with Hills on all Sides except towards 
the Eaft, or rather South-Eaíl.

There are 3 Pits which lie almoft in-a dire<5t Line, the middlemoft of which 
is that we fpeak of. There is alfo a fourth, which ftands a little higher than 
the reft.

From the Bottom run 4 Binkŝ  as they call them, 4 Yards wide, and 40 
Yards Jong*, except that in which they meet the fiery Damp, which wants
4 or 5 Yards of its due Length.

The Binky in which the Damp is, is the fartheft: from the Air which iscom- 
inunicated from the other Pits,

' The Soi/ of this Bi//k (as they tel! me) is a (liff Clay ; neither can they find
in it the Sign of any Arnera/, except óa/ and SMti. The Coa/, they lay, is 

» abfolutely free from the Pyriteŝ  with which moft of our Coals are infeóled,
The B:nk̂  in which tĥ D̂amp is, was wrought forward 20 Yards on IVhiU 

fon-Monday, 1675, when Gw. MViW/(one oí my Informers) going in tofetcli 
fome of his Tools, with a Candle in his Hand, and coming within 4 or 5 
Yards of the further End, found himfelf, on a fudden, he knew not how, in* 
vironed with Flames. His Face, his Hands, his Hair, and a grea  ̂Part of 
his Clothes, were very much burnt. He heard very litde Noife, altho’ one 
Edward Mitchell, who was working at the fame Time in another Bink, told 
me, that both he, and all thofe that itood above Ground, heard a very great 
one, like a Clap of Thunder; and that the Earth ihook ib that he was afraid 
the Roof would have fallen in and buried him.

This being the firil Accident of this Nature, thofe without ran in a great 
R Amazement, with their Candles in their Hands, to fee what the Matter w.is,
 ̂ which were twice extinguiih’d, but held in upon the 3d Lightning: They few

nothing, but met with intolerable Stench of Brimftone, and an Heat as fcalo- 
j. ing as an Oven half-heated, (for that was their Exprefilon) which forccd them
I very fpeedily to quit the Place. .

Notwithftanding this they wrought forwards for about 3 Weeks, and 
carried it on till betwixt 30 and 40 Yards, until one Henry ûrnelly met wiW 
the fame Accident which had formerly befallen Mitchell, and 

I alfo the Misfortune to have his Share in this \ for, being by chance under

( 376 )
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at the Moulh of the Bir.ky he was (hot forth for about 2 or 3 Yards, and 
iiad his ticaci broken, and his Body bruifcd againft the iurtlier Side.

AboiK.a VVak after Edward Mitchell̂  another of niy Informers, adven- 
(uri.ig in again, met with tlie fame Misfortune, and was worfe fcorched
than any ot the reft.

The things I chiefly took notice of were thefe:
(i.) That diofc who were in the Bhik, whiltl it was fired, never heard 

any more Noifc than that which was ufually made by a Flaih of Gun-pow- 
(jer in the open Air, although thofc in the other and without heard a 
very great one.

(2,) It ihot 0ÍT the furn at the Mouth of the Pit, and fmall Coals, with 
otlicr Rubbirti from the Bottom, into the Air to a confiderable Height.

f3.) They could pcrceive no Smell before the Fire, but afterwards a 
verv ftrong Smell of Brimítone.

(4.) They ufed to go with their Câ tdlds low, as near as could be to the 
Bottom, becaule they ¡xrceived the Vapour to lie towards the Roof j wliich, 
if they held their Candles higher than ordinary, they could lee deícend like 
a black Miíl, and catch hold of the Flame, lengthening it to t^o or three 
Handfuls; which would nevertheleis burn after the ufual manner, without 
any further Mifchief, if they fuddenly held down their Hands cloíe to the 
Ground.

(5 ) The Flume would continue in the Fau!i for 2 or 3 Minutes after the 
Crack \ thelait time, which was the moll violent, they thought it continued 
about half <1 ^wr/ir of an Hour.

(6.) The Colour of the Flame was blue, and very bright, /bmerhing in̂  
dining towards green.

(7.) Altho* they told me they were fenfible of no Smell before the Kind
ling of the Vapour, yet the Colliers ClotbeSy that worked in the adjoining 
Pits, fmelt very ftrong of Brimilone; which makes me fufpeft all the Pits 
to be infedcd, altho* the Air fecures them from Mifchief. Their Infenfibi- 
lity I alcribe to the Cuftom.

To the Q;jerics fuggelled by Mr. Bcyl\ I anfwcr as followeth:
[i.] That Damps are generally obfervM to come about the latter End of 

Ma)\ and continue during the Heat of Summer; and in thofc Places, which 
haveDiJW/)i all the Year long, yet they oblerve them to be moft violent at 
that Seafon : And I could meet with no other certain Rule tor any periodical 
Returnŝ  except this annual \ altho* it be certain, they do often return in 
the lame Summer.

[2.] I never heard of any Damps that kindled of themfélves-, altho’ I 
have been told, that in fome Places they have been kindled by the Motion 
ot the Sled in which they draw their Coals.

[3.] Damps generally are held to be heavier than the Air; but this was 
inanifeilly lighter, for it lay towards the Top of the Bink.

[4.] Upon the breaking of the fulminating Damp there proceeded a dark 
Smoke, of the Smell and Colour of that which proceeds from Gun-powder 
fired,

Vol. II. C cc [5,] Many
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 ̂ 5. Many Damps are leen, but many alfo are not feen; which, whether thev
be vifible or no, is hard to tell, but I iuppofc all would be vifible, had we a 
convenient Light to view them by; becaufe, be they either tliickcr or thin
ner than the Air, that Denfity or Thinncfs will occafion a Refraftion, and 
that mud needs render them vifible.

6. Some Damps will quite extinguiih all thofe Fires that are let down into 
them, be they never fo many fucccíTively, or never To great; and Fire ¡50b. 
i'crved to be fo far from curitig, that it often creates D.vnps in Places not other, 
wife fubjtcl to them. Indeed they are a prefent Remedy, if you can fo order 
them as, by their Help, to make a Circulation of the Air through the infixed 
Place; otherwife they do Hurt; and thofe Grooves wherein they are forced

) ro break their Rocks by the Help of great Fires, are fcldom free from
Vamps.

7. Men ufually work in Haces infeiled either by the fulminating or other 
Dampŝ  after they fuppofe the Vapour fpent.

8. Diznips arc common both in wet and dry Ground; but I cannot tell in 
which moil.

9. Damps are obferved to be mod peftilential, and fo kill the fuddcneíl, 
that are in Grooves not ftirred for many Years, efpecially it luch Grooves have 
formerly had great Fires in them,

10. The general Opinion of our Workmen is, that there are fome BavAp- 
which kill by Reaibn of the noilbme Steam̂  and others meeriy by Want of

 ̂ jlir ; which latter Opinion I have heard dilalloweJ by the more experienced
Sort: For they Jay, that there is no Groove that wants Air, be ic never fo 

 ̂ deep ; but rhe Air ftagnating in very deep Grooves or Pitŝ  the grofl'er l̂ arts
murt needs, at length, leparate themfclvcs by tlicir own Weight, and fubfiding 
to úif¿ Bottom̂  there corrupt, and confcquently get efpecial
ly in the Summer-time, when the Sun promotes tlic Fermeittation, Befidcs this, 
the ftanding Air being in a fhort Time filled with t h e a r i f i n g  from 
Men’s Bodies and the Steams of Candleŝ  and paífing fo often thro* the Ljngs 
of the Workmen̂  is quickly rendered unfit for that Ufe (whatfoevcr it is) to 
which Refpiration is accommodated ; and this they take to be the moft frequent 
Caufc of ordinary Damps.

Damps will often follow the Water̂  and pardcularly this Sort of fiery 
if I am rightly informed.

ByMr.Koz- 4 ' Coal-lVork n  Mcftyn in Flintjkire lies in a Luge Parcel of Woo;lland, 
I "• which hath a great Fall, direilly North, to the S.-a-Side ; but the Dipping or
 ̂ *3 -p* 95- p^ij QÍ- Qoal̂  partly crolTing the Fall of the Ground, is within a Point of

due Eaft, and lies 40, 50, and fometimes 60 Y;;rds under the L.evcJof the 
Sea. This Work is upon a Coal of five Yards in Thicknef ;̂, and hath been 

I bíTgiin upon about 6 or 8 and thirty Years ago. When it was firft found
it was extream full of ¡Fater̂  fo that it could not b̂  wrought down to 
the Bottom of the Qoal̂  but a Wucbet or Caroe was driven out in the 
of it upon a Ijvel̂  for gaining Room to work, and drawing down the 

I of Water that lies in the Coal to the Eye of the P it; in driving of which
!  Witchet, after they had gone a confiderable Way under Ground, and were
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Canted of Wtnd̂  the Fire-Damps did begin, by little and little, to breed, and to 
appear in Crevices and Slits oi‘ the Coal where Heater had lain before the Open
ing of the Coaly with a fmall bluijh Flamê  working and moving continually, 
but not out of its firft Seat̂  unlcfs the Workmen came and held their CandUs 
to ir, and then, being weak, the Blaze of the Candle would drive it, with a 
iudden away to another Crevicê  where it would foon after appear blazing 
and moving as formerly. This was the tirll Knowledge of it in this Work, 
which the IVorkmen made but a Sport of, and lo partly neglected it, till it had 
gotten fome Strength \ and then, upon a Morning, the firll Collier that wtrr.r: 
down, going iorwards in the Wiubet with his Candle in his Hand, the Damp 
prefcntly darted out fo violently ac his Candle, that it ftruck the Man clear 
down, fmged all his Ilair and Cloaths, and difabled him for working a 
while after. Some other fmall Warnings it gave them, inlomuch that they 
rcfolved to employ a Man on Pur[X)lL*, that was more rcfolute than the reíK 
to go down a while before them every Morning, to chace it from Place to 
Place, and ib weaken ir. Mis ulüal Manner was to put on the worft Rag3 
he had, and to wet them all in Watery and as foon as he came within the 
Dinner of it, then he fell down, grovelling on his Belly, and went fo for
ward, holding in one Mand a long IVand or Pole, at the End whereof he tied 
Cindies burning, and reached them by Degrees towards it *, then the Damp 
would fiy at them, and if it miilcd of putting them out, it would quench 
iifeif with a Blall, and leave an ill Icented Smoke behind it. Thus they dealt 
with it till they had wrought the Coal down to the Bottom, and the Water 
following, and not remaining as before in the Bociy of it, among fulpbureous 
and kajly Metal that is in fonic Veins of the Coal, the Fire-Damp was not feen 
nor heard of till the latter End of the Year 1675, which happen’d as fol- 
loweth.

After long Working of this Coal, it was found upon the rifing Ground?, 
that there lay another Reach of Coal, at the Depth of 14 Yards under it, which 
proved to be 3Í Yards thick, and ibmething more fulpbureous. This encoura
ged us to fink in one of the Pits we hat! formerly ufed on the 5 Yards Coal\ 
and we íünk down 20 Yards before we came to the faid Roacb̂  in Regard it 
was at the Seafide, and upon the loweft of the Dipp̂  where the Rocks fuc- 
ccfiively thicken as they fall. As we funk the lower Part of it, we had many 
Appearances of the Fire-Damp in watry Crevices of the Rocks we funk thro% 
fitting and darting from Side to Side of the Pit, and fhewing Rambô -colour- 
like on the Surface of the Water in the Bottom j but upon drawing up ol the 
Water with Buckets, which ftirr*d the Air in the Pit, it would leave burn
ing, till the Colliers at Work, with their Breath and Sweat, and the Smoke 
of their Candles thicTcened the Air in the Pit, and then it would appear again ; 
they lighted their Candles in it fometimes when they went our, and íb in this 
Pit it did no further Harm,

But being defirous to get the Work in ibme Forwardnefs before Summer̂  
(when the Heat of the Weather at fome Times, and the Clofenefs of the /iir. ,in 
ioggy Weather at others, occafions the fmotbering Damp) ic was reíblvcd, for 
Expedition-Jake, and iaving i)f ibme Charges, to link a Pic within the Hello's
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or Bdads upon the upper IVork, at 16 or 17 Yards Diftance from p¡¡
This we proceedecJ in, *till wc came 6 or 7 Yards deep; then the Fire-dam 
began to appear as formerly, accompanying the ¡Vorkmen ftill as they fan|̂  
and they ufmg [he fame Means as before, fomctlmes blowing it out with a 
Blajl of their Mouthy at other times with their Candleŝ  or letting it blaze 
without InUrrtipi'tGiK As we funk down, and the Damp got ftill more and

- more Strength, we found that our Want of Ah' perpendicular from the Dav
I was the gr^ar Caufi and Nourijher of this Damp\ for the that followed
f down into this P/V, came down at the firil-funk P/V, at the fore-mention*J
® Diftancc, after it had been difperfed over all the old Hollows and Beads ̂

the f o r m e r t h a t  were filled up with thick fnicthcrin.»
Fogs, and in fome Places with the fmothering Damp itlelf. Nevvirthelcf?

S we held on fmking till we came down to 15 Yards, plying the Work Night
I and Day (except Sundays and Holidays) upon which IntermifTion, the Fit
f being left alone for 48 Hours and more, and the Damp gaining great Strength
■' in the in.'erim, by that time the ¡Forkmeíi went down, they could fee it flaíh-

ing and ihooting from fide to fide, like Sxt̂ rd-Blades crofs one another, that 
r none durft adventure to go down into the Fit. Upon tiiis they took a Pole,
‘ and bound CandUs, feveral times to the End of it; which they no fooner fct

over the Eye of the Pit, but the D.imp would ñy up with a long iharp Flame, 
and put out the Candleŝ  leaving a foul Smoke each time behind it. Finding 
that thefe things would not allay it, they advenmr’d to bind fome C.mdks at a 
Hook, hanging at a Rope's End, that was ufed up and down in the Pi:; 
when they had lower’d down thefe a little way into the Shaft of the Pit, 
up comes the Damp in a full body, blows out the Candles, difperfeth itfcif 

" about the Eye of the Pit, and burneth a great Part of the Men's Hair,
Beards, and Clothes, and ftrikes down one of them, in the mean time ma
king a Noile like the Lowing or Roaring of a Bull, but louder*, and in the 
end leaving a Smoke and Smell behind it, worfe than that of a Carrion. 
Ujion this Difconragement thefe Men came up, and made no further Trialj 
after this the Water that came from it, being drawn up at the ether Pit, 
was foyhd'torbe bkx>d-warm, if not warmer.

In this Jundlure there was a Cefiation of the Work for  ̂Days; and then 
the Steward̂  thinking to fetch a Compafs about from the Eye of the Pit that 
came from the Day, and to bring Wind by a iecure way along with him, that 
if it burft again it might be done without Danger of Men’s Lives, went down, 
and took two Men along with him, which ferved his turn for this Purpofc. He 

 ̂ was no fooner down, but tlic reft of the Workmen that had wrought there
■1 difdainiiig to be leit behind in fuch a time of Danger hafted down after theiin

and one of th«m, more indifcreet than the reft, wen*t headlong wieb his 
. Candle over the Eye of the Damp~pit̂  at which ih^Damp immediately
 ̂ catch’d, and flew to and fro over all the Hollows of the Work̂  with 3

Wind, and a continual Firej and, as it went, keeping a mighty great 
roaring Noife on all Sides.

The Men, at firft Appearance of it, had moft of them fallenupon their Faces, 
i  and hid themiclves as well as they could, in the bofe Sktk̂  or

u n d e r
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ndcr the Shelter of Pods; yet nevérthelefs the Damp returning out of the 

Hollows, and drawing towards the Éy¿ of the Pit, it came up with incre
íble Force V the Wind and Fire tore moft of their Clothes off their Backs, 
nd fingcd what was left, burning their Hair, Faces, and Hands*, the Blaft 

fillin" fo whipt with Cords; fome,
that Ud leaft Shelter, were carried 15 or 16 Yards from their firil Station, 
and beaten againft the Roof of the Coal and Sides of the Poft, and lay after
wards a good while fenfclcfs, fo that it was long before they could hear or 
fjid one another. As it drew up to the Day Pic it caught one of the Men 
along with ir, that was next the Eye, and up it comes with fuch a terrible 
Crack, not unlike, but more ílirill than a Cannon, that it was heard 15 
Miles off, with the Wind ; and fuch a Pillar of Smoak, as darken’d all the 
Sky over head for a good while. The Brow of the Hill above the Pit was 
iS Yards high, and on it grew Trees 14 or 15 Yards long *, yet the Man’s 
Body, and other Tilings from the Pir, were fcen above the Tops of the 
higheî  Trees, at leaft 100 Yards. On this Pit flooil a liorfc-Engine of 
fubihniia! I'imber, and ftrong Iron Work ; on which lay a I'runk, or 
Birrcl, for winding tlie Rope up ami down, of above 1000 Pounds Weight; 
it was then in Morion, one Bucket going down, and the otlicr coming up 
hiii of Water: This Trunk was faClened to that Frame with Locks and Bolts 
of Iron yet it was thrown up, and carried a good way from the Pit i and 
and Pieces of ir, tho’ bound with Iron Hoop and ilrong Nails, blown into 
into the Woods about; lb likewiie were the two Buckets; and the Ends o£ 
the Rope, after the Btickets were blówn from them, flood a while upright 
in ihe Air like Pikes, and then came Icifurely drilling down. The whole 
Frame of the Engine was Üirr’d and mov*d out of its Place; and thofe 
Men’s Clothes, CajiS, and Hats, that efcaped, were afterwards found ihat- 
terM to pieces, and thrown amongfl; the Woods a great way from the Pit.
This happened the 3d of Fit. 1675, being a Scalbn when other Damps arc 
Icarce felt or heard of.

5. About 2 Miles on the Souch-Fafi; of Sictty Eafion̂  at a Place nearly 
bordering to Mc)idipp~HiP,Sy begins a’ Running of Coil confiftmg of fcveral 
Veins, which extemls itfclf towards the Eaft abou: 4MÜCS. There is much a.i.p.o; 
Working in this R'linmr.ĝ  and Fire Damps continually there happen; fo 
that many Men of late Years have beca there kill’d, many others m;iimed, 
and a Multitude burnt *, fome have been blown uj) at the Work's Mouth *, 
the Tiirw-¿Vflw (which hangs over the Shajt) has been thrown off its Frame 
by the Force of it ; and thofe other EfFedts, whcrc*ot you had an Account. 
from other Places, are generally found. The Middle and more Eafterly 
Parts of this Rumihig are fo very fubjeól to thofe fiery Damps, that icarce 
a Pit fails of them; notwithftanding which our Colliers Hill purfue their 
Work; bur, to prevent Miichief, they keep their Air very quick, and ufe 
no Candles in their Works but a fingle Wick, and thofe of 60 or 70 to 

Pound, which neverthelpfs give as great fi Light there,, as others ot 10 
or 12 to the Pound in other Places; and they always place tli«m. behind

and never prefent them to the Brcaft o f  the W o rk .
 ̂ When
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when the Air

When any arc burnr, the ufual Method they obfervc in their Cure is th 
They prefently betake themfelves to a good Fire, and fending for fQ ' 
Cow*s hot Milk, they firft bathe the burnt Places with that; when they lû  
done this a while, they make ule of an Ointment proper for Burnings, whicí 
the Mailers of the Works have always in a Readinefs ior fuch Chances*, bein 
furniihed therewith, at tlie cheap Rate of 12 Pcnce the Pound, by a goodojj 
Woman living near the Works.

The Colliers aflure me, that thefc Works are apt to take Fire all the Year 
which it will freely do at any I'ime if a Candle be carry’d within Air* R.’

( 382 )

with moll Violence, in the Winter, and chiefly in a hhck Fré 
ir runs beíl: That the Danger of Firing is alike both in wet anj 

dry Grounds: And that there arc no Pumes coming out of the Mouth of aliv 
Shaft which will be lighted by a Candle or Torch.

I have heard of one Damp here which took Fire of itfclf, and kindled ik 
V̂ 'einofCoal, which burnt a confiderable Time before it went out.

Our Damps lie as well towards the Bottom or Seal of the Work as towards 
the Roof, it being nothing but an invifible Julpbttreous Brenth expanded througli 
the whole Work.

I cannot perceive at the Mouth of any Shaft, orunderíland by any Work
man, of any unufual Wind or Current of V'apours coming from beneath. 
In wet Works there arc many Times Bubbles on the Surface of Water there 
(landing, which will prefcntly take ¥\rc if a Candle be held to dicm: B’je[ 
cannot find that thofe Biibbles are caufed by any fuhicrranecus Breatl\ but rií¿ 
from the Falling of Coal into the Water, or from Dropping of Water from 
the Roof, as we fee they do in Ponds from Drops of Rain in the Summer.

I may here further acquaint you, as a Novcky, that this lift Summer, 1679, 
two Fire-Damps happened in our Lead-Aiines on Mcn̂ pp-HiUs; but they wcr: 

of fo fmall a Force that the Workmen received no Prejudice by them.

£aZb ia About the latter End of 1659, returning from a Journey to my
Hpufe in JVigatty I was entertained with the Relation of an odd Spring, fitu-

Ground (if I miilakc not) about a Mile from 
the Town, in that'Road which leads to Warrington and Cbffter̂  the People 

^^^48». Town did confidently affirm, that the Water of this Spring did bum
like Oil.

When we came to the fliid Spring (being 5 or 6 in Company together) and 
applied a lighted Candle to the Surface of the Water, îs true, there was 
fuddcnly a large Flame produced, which burnt vigorouíly: But obferving 

 ̂ that this Spring had its Eruption at the Foot of a Tree, growing on ths
Top of a neighbouring Bank, the Water of which Spring filled a Ditch tliat 
was there, and covered the burning Place, I applied the lighted Candle w

i  divers Parts of the Water contained in the faid Ditch, and found, as I cx-
petted, that, upon the Touch of the Candle and the Water, the Flame ffis

Í extindt.
Again, having taken up a Diih full of Watfer at the flaming Place, and heW

the lighted Candle to if, it went out. Yet I obferved that the WaUr at th-
burning
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Kirning did boil and heave like Water in a Pot upon the Fire, though
H and put into it perccived it not fo much as warm.

This Boiling I conceived to procecd from the Eruption of fome bituminous 
or fU'phureoHS FumeSy confidering this Placc was not above 30 or 40 Yards 
diftant from the Mouth of a Coal-Pit there : And indeed Afljton̂  and
the whole Country for many Miles Compafs, is underlaid with Coal. Then

plying niy Hand to the Surfnco of tlie burning Place of the fVater, I found 
a ll̂ rong Breathy as it were a Wind, to bearagainft my Hand.

When the Water was drained away, I applied the Candle to the Surface of 
the dry Enrth, at the fame Point where the IVater burned before ; the Fumes 
took Fire and burned very bright and vigorous. The Cone of the F/ame 
afccnded a lúx)t and an Half from the Su[)crficies of the Earth: And the 
Bcfii of it was of the Compafs of a Man’s Mat about the Brim. 1 then caufed 
a Backet full of fVr.ter to be poured on the Firê  by which it was prefently 
qjcnchcd. I did not perceive the Flame to bz difcolottred like that of fulpbtâ eoas 
Bodieŝ nor to have any manifeil Scent with it. The Fumeŝ  when they broke 
out of the Earth and prcíi*d againít my Hand, were not, to my beft Re
membrance, at ail hor.

IX. This fuhterraneal hire no Analogy with ox\\zr Vukanoh: It in-̂ fuWtem- 
creafeth or decrcafeth according to the Subjcél it feedeth on; which is, 
the moll Part, a D̂ry Coal (as they call it, for the upper Seam of the Coal next Newcaftk, 
expofcd to the Air) fo that you may light a Candle at it in fome Places; in 
o:h:r Places it is fome Fathoms deep, according as the Bay Coal heightens om-mo. p. 

dtcpcns.
]\0 Sal-Armoniack, nor any thing like it, to be found, except where an 

act’jal Fire hath come. There bíing a Mixture ot the Steams of SaUAmoniack 
and Sulphur rifing together in moil IMaces, it is hard to diñinguiíh them; tor 
though ths Flowers of Brimftone fcem to rife firlt, yet there is commonly a 
trull of SalArmoniack under them.

There is a milky Subftancê  which Is found no where but where the Sal- 
Amomack and Sulphur are torally gone; and the odd Part, or aluminous 
Spirit̂  of that white Mafs will alfo take Wing by the Increafe of the Fire, 
leaving a Caput, Morí, dry, ftiptick, and as hard as Stone ; yet I account 
that a Pound of this Mafs, before the Fire prcis too much upon it, will go 
near to afford by Solution̂  Cir. Half a Pound of tolerable chjftalhne Alum.

The neighbouring Soil differs little from other Grounds with us, having 
neither common Salt nor Nttre in it 5 for though there be a Salt-Well with irs, 
yet it is both on the other Side of Tyw and a confiderable Dittance from the 
lire,

I have induftrioufly obfcrved the Springs that are near the Fire, and find 
none of them that give the leail Suípicion of Sal-Armoniack, The fVater that 
runs from the adjacent Collieries is vitrioHnê  giving deep a Tinfture witli 

as ScarhcrQugh-Spav.\ In a Word, it differs notiiing from the ¡Voters that
ordinarily
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Oidiiurily dmwn our CollierieSy and coft our Coal Owners fo much to be qm*. 
of them. The other Springŝ  moil of which arc dry this Year (1676J arc of 
ordinary Ufe, containing no Mineral Salts in them. But I hope you will 
ceafe to wonder, thatCW Ihould produce a volatile Salt by the Adtion of the 
Firê  feeing I have gatliertd Sal-Armoniack from a burning Brkk~Ki!n, where 
nothing but Qay and Coal arc burnt togctiier, and I hoj);: none will cxpt;̂  
the vohtik Salt in the Sal-Ĵ unoniack from ordinary Clay, The iicaibn which 
iirft prompted me to fcek this Salt there, was that the Smell of the Kilnéá 
fomewhat refembie that of the ftéterraneal Fire. I'iicre is alfo a Sort of 
Minei'al we call a Slate, which is partly Coal̂  pardy yllum Stonê  partly Mtr. 
cafitê  which, being laid up in Heaps and burnt, are ufcd for hardening ihc 
Coal-Ways j upon thefe Heaps, whilit burning, I have often gathered both 
Brimfiom and SaUArtmmacK

When I poured cold Water upon the powdci’d Marcttfiiê  it produced a, 
îtrioline fVater, but no Heat.

As to the Uefemblancc betwixt this SaUAnmmack and that which com« 
from Mount /Et'na., where «0 Coals are fuppofcd lo be, whcnce it Iccms to 
follow, that our vouHtk Síttí may proceed from foincwhat elle than Cojl; 
to which Difficulty 1 anfwer, that when I deduced c.irs from Coal, 1 did not 
cxclude- other btttmmus Subftances that are analogous to ir, of which I fup- 
pole the Country where Mount /Etna is aftordeth no inconfiderable Quan
tity i neither will it follow that no Coals have been wrought, therefore there 
are none; and if Trial hath been made, and no Coals found, yet it will 
be a Doubt ilill whether thofe Trials have been fufHcient. However it be, 
yet I think it were not impertinent (by the Wayj to enquire, whether the 
the figacious Venetians may not be beholden to Mount /Ktm  ̂ or fome other 
fubterrancal Fireŝ  for the great Qiiantity of Sal-Armoniack they fell to our 
Merchants; for this Fire afibrdeth no inconfiderable Q îantity thereof, ef|)cdai' 
jy in dry Weather.

Though it may feem incredible to fome that black Coal iliould yield a 
fno^y volatile Salty yet they that know that all volatile Salts whatever 

may be freed from their F(etor and intenfe Colour, by tranfmuting them into 
a Sal-Armoniack by the Mediation of an Acid̂  as Spirit oí Salt, Spirit of 
trioU Altim̂  &c. and then fubliming them till they be white, will ccilc 
to doubt of this Matter. The Reafon of which Change, I prefume, is, , 
cauíé, though thefe volatile Salts carry over always fome of the fa'tid OJ with 
them while in a State of Volatilitŷ  yec being thus, in a Manner, fixed, ih: 
fcetid Oil mud neceflarily, by Force of Fire, rife firfl, leaving the jlibfequem  ̂
compound Salt̂  or SaUA-monmk̂  without Smell; though it is ilill a Doub: 
whether the volatile Salt is better or worfe for this Labour.

We have x\o petrefcent Springs near us; but there is a Cave fome Miles oí, 
at the fartheft End of which few have been, from the Root ot which hang 
large Lumps of petrified Water̂  like/nV/w, fome ot them reaching down 
to the Ground like Pillars; thefe IcicUs are good Umefionê  as I h ave/r/*<

X.I
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X I IiJvc l.itely received an Account from my Brother, tluton a Side of 
o n e of tlie /Ippom'me Mountainŝ  half way betwixt Bologna atid Florence, near a ric^Ut 
Place tailed PeOa Mtdâ  about 5 Miles from Ficrcnzola, there is a Spot of 
G r o u n d  about 3 or 4 Miles Diameter, which inceiliintly fends up a Flame =̂5. p.’-A. 
rifjncT very high, without Noifc, Smoak, or Smell ; yet it gives a very great 
Meat, and it has been obfcrved tobe thus in all times, except of great Rains, 
w h ic h  put it out for a time •, but, when that is over, it burns with greater 
Vigour and Meat than bt̂ tore. 'I'he Sand about It, when turned up, fends up 
n Flame; but within 3 or 4 Yards of it there grows Corn all round about •, tor 
it continues always in the fame S¡)ot.

This Flame íecms to proceeii from a Vein of BUumr,t or Niipbtha, that 
Crcps (as the Miners call it) only here *, which, when by Plowing or feme o- 
thcr Accident the upper Cruft has been turned up, was kindled into a Flame 
by the Heat and Agitation of the Air, as other Salino-Sulphurecus Bodies are, 
of which *Squire Boyk'% Pbofphorus is a particular Inflance. The like Spon- 
mms Afunfion is feen in many Mimral Subftances; but none, that I know 
of, foquick in its lVodu¿lÍon, or Ib lafting, as this is; the whole Wood and 
Fields having been dcftroyed by them. The Neighbours there have been fo 
little curious to obfcr\'e it, that they believed there was a'great Hole in the 
Flame-Place i but he found it to be firm Ground. Neither docs any 
there remember when and upon what Occafion it firft began. The ¥la~ 
mi)¡̂ ¡Vdl near Wignn feems to proceed from a Caule much like this, in which 
you may boil an Hgg, and upon the approaching of a lightf-d Candle, it 
takes Fire •, both fcem to proceed from a Nnpbtha or Subtile Biiumen ; only 
that in a hotter Country, and being in a dryer Soil, is more fubtile and in
flammable ; jiift as the Petroleum which is to be found in Itah is a White like 
^irit of Turpevtim̂  and is more ¡-«netrating than the Petroleum which is to be 
found in the Northern Countries *, an Inftance of which we have in a two 
Miles diftant from Kdiiibttrgh, called the Bauhnc-Well̂  of a black red Colour 
and very thick ; bur, being dillilled, docs-in Colour, Tafte and Smell, re- 
Icmble that of Italy,

The Spontaneous Afcenfion of the Naphtha fecms to be made out by the Smell 
that our Bitumen near Edinburgh yields, being moft like Coal-Smcak. 1 here 
are three fuch Fires on the fame Mills that are txtinguiih’d in the Summer, 
hut burn in the Winter ; the Rcafon of which I judge to be, that the Bowels 
of the Earth, being cooler in the Summer than in Winter, do not fend forth 
liiat Quantity of thofe Subtile Exhalations, as may be fufficient to maintain a 
Rame in Summer i but in Winter the Bowels of the Earth being hotter ("which 
is made evident by the imoaking of Springs in Winter, and not in Summer, 
and the Experience of Miners; greater Plenty of Steams are font forth, which 
in the Air arc agitated into a Flame, the brisk Motion of the Parts one againll 
another being promoted by the Subtilty and brisk Motion of tlic Aerial Par- 
ticles, q̂iuc mutuas ¿ant operas.

( 3«5 )
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XI. To país by what is related by Berofus, Orpheusy and other Icfs credi.
about the Eruptions of this Mountain, both at the t i m e  of th¿ 

•/Mount Ingrefs oi the Jafsian Colonies into Sicilŷ  and that of the Argonauts (wliich latter
before the Cbrijiian Account;) we (hall firft take notice of

b.irgh.n.48 that which happen’d at the time of the Expedition of Mneas\ who, hp\ncr
P *  9 ^ 7 *  » L .  I - _______A i l - . _______________ ! .  I  / - . ^ 1 .  ... f  n  t  w
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■
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i

of
tcrrify’d with the Fire oí this then burning Mountain, left that líland ; whcr  ̂

i¿n d' gives a notable Defcription.
’ After this, we find in Thucydideŝ  that in the 76 Olympiad̂  which is about

6 before Chrift̂  there was another Fire*, and about 50 Years after that 
another.

Then, in tlie time of the Roman Confuíŝ  there happen’d 4 Eruptions of 
Mtnâ  recorded by Diodorus Siculuŝ  and Polybius.

The next was in the time of Julius Crfar̂  related by the ilild Diodorus, to 
have been fo fierce, that the Sea about (an IHand near Sicilŷ  by its fer
vent Meat burnt the Ships, and killed all the Fifhes thereabout.

Another we read of in the Reign of Caligulâ  about 40 Years after Cbrijl; 
which was fo dreadful, that it made that Emjxror, then being in 5;V/̂ , to fly 
ior it.

About the Martyrdom of the Romifl} S. Agatha it burned again very fiercely; 
though fome fay, that by virtue of her Intercefiion i: was ftay’d from reaching 
Catanea*

Again it burnt C. 812, in the Reign of Charles M.
Then from the Year 1160 to J169, all 5/V;̂  was Hiaken with many 

terrible Earthquakes ; and the Eruptions of the fame Mountain dertroy’d a 
vaft Trait of inhabited Land round about it, and reach’d as far vi%Cata~ 
nea; the Cathedral of which it deilroyed, and the religious Men living in 
it.

Again, in the Year 1284, there happened another terrible Fire about the 
time of the Death of Charleŝ  King of Sicily and Arr̂ gon,

A. 1329, until 1333, there was another.
A. 1408, another.
A. 1444, another, which Failed till 1447.
A, 1536, anorher, which lafted a Year.
A. 1633, another, continuing ieveral Years.
A, 1650, it burnt on the Norch-Eaft Side, and vomited fo much Fire, tint 

by the fiery Torrents caufed thereby, great Devaftation was made ; as Kircher 
relates in his Mundus fiéterraneus ; whofc AíTiílance we have alio made ufe of, 
in the foregoing Clnonologŷ  together with that of Pbilotheus,

The fame Author, having been in Sicily himfelf, obfcrveth, that the Peo
ple of Catancciy digging for Pumice-Stoneŝ  do find at the Depth of 100 
Palmes (which is about 68 Feet) Streets paved with Marble, and many 
Footileps of Antiquity ; an Argument, that Towns have flood there 
in former Ages, which have been overwhelmed by the Matter call out
of this Mountain. They  ̂ have alfo found fcveral Bridges of Pumice-

Sioncs
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Síoítfs, doubtlefs made by the Flux of fiery Torrents, the Eartlv being very 
much riilccl fincc.

XII. There was for the Space of 18 Days before this Fire broke out a very 
thick dark Sky in-thofc Parts, with Thunder and Lightning, and frequent  ̂,669, 
Concvjftons of the Earth *, which ti^ People make terrible Reprts of, tho* I 
never iliw nor heard of any Btiildings ca(l down thereby, favc a fmall Town, n.si.p.1021 
or Village called Nicoloft̂  about half a Mile diilant Irom the new Mourh, 
and fome fuch other Hight Buildings among thofc Towns, that were after 
over-run by the Fire. Bcfides, it was obferv*d, that the old Top or Mouth 
of JEtnit did, for 2 or 3 Months before, rage more than ui'ual; tlie like of 
which did Fokan and Strombolô  two burning Iflands to the Weftward : And 
ihc Top of much about the ílmie time, has funk down into its old
VoTQgo or Hole, in that ’lis agreed by all that had fecn this Mountain before, 
that it was very much lower’d.

It firft broke out on the i i th of Marcĥ  1669, about two Hours before 
Night, and that on the Sourh-Eait fide, or Skirt of the Mountainŝ  about 
20 Miles between the Old-Mouthy and 10 Miles from Caimta, At ñrtt it 
was reprted to advance 3 Miles in 24 Hours*, but at our being there (viz,
April̂ .) when wc were come within a fliort Mile of CManeâ  it Icarce moved 
aiter the rate of a Furlong a D.iy ; and after this Degree of Progiels it con
tinued for 15 or 20 Days otter, palling under the W.\Ws oi'Ca/atjeâ  a good 
w.iy into the Sea : Hut alxxit the latter end of this Month, and the begin
ning ot May, (whether it was, that the Sea could not receive this Matter fail- 
enough, or rather that the Mouth above did caft out a larger Quantity  ̂it 
bent all its l*'orce againil the City ; and having wrought itiélí up even with 
the Walls thereof, over it pafled in divers Places : but its chict Fury fell 
upon a very pretty Convent, which was that of the Bencdî ineŝ  having large 
Gardens and other Grounds betwixt them and the Wall; which, when it 
had filled up, it fell with all its Forcc on this Convent, where it met with 
llrong Refinance j which made it fwell (as ufually it did, where it met wi:h 
any Obilruilion) almoft as high as the higher Shops in the old 
chan̂e\ this Convent being built much after that Faihion, though confidera* 
bly bigger. Some Parts of this Wall were driven in, whole and entire, ai
med a Foot j as apjieared by the rifing of the Tiles in the midft of the Floor̂  
and bending of the I ron-Bars that went crois above. And'tis certain, had 
this Torrent fallen in íbme other Part of the Town, it would liave made 
great Havock amongft their ordinary Building ; but here its Fury ceaíed 
upon the 4th of Muŷ  running henceforward in little Channels or Streams# 
and that chiefly into the Sea. It had overwhelmed in the up-land Country, 
fome 14 Towns and Villages  ̂ whereof ibme were of good Note, containing
8 or 4 thouiiuid Inhabitants, and flood in a very fruitful and pleaiant 
Country, where the Fire had never made any Dcvallation before ! But now 
*here is not ib much as any Sign where fuch Towns have flood •, only the Church 
and Steeple of one of them, which flood alone u[X)n an high Ground, does 
*̂'11 appear.
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As to the Mitter which thus ran it was nothing elfe but divers kinds of 

MitaU and Mmrahy render’d liquid by the Fiercenefs of the Fire in the 
Bowels 0Í the Earth, boiling up, and guíhing forth, as the Water doth at the 
Head of fomc great River \ and haviug run in a full Body, for a Stone’s Caí] 
or more, the Extremity thereof began to cruft and curdle, becoming, ĥen 
cold, thofe hard porous Stones, v;hich the People call Sciarriy having the near- 
cft rcfcmblance to huge Cakes of Sca-Cojl, full of a licrcc Fire. Tlicfccanic 
rolling and tumbling over on:; another; and, wlicre they meet with a Bank,wouU

ii fill up and fwell over, by their Weight bearing down any common BjÜding
f  and burning up what was combuftible. The chief Motion of this Mutter w:u

forward ; but it was alfo dilating itfelf, os a Flood of Water v/ould do on even 
Ground, thruíling out fjvcral Arms, or Tongues, as they call them.

About 2 or 3 a-clock in the Night we mcxjnred an high Tower in Cjia- 
fieay whence we had a full View of t!ie Kbutĥ  which was a terrible Sight; 
m . to fee fo great a Mafs, or Body of meer Fire. Next Morning we would 
have gone up to tht Mouth itfelf, butdurft not come nearer than a Furlong 
off, for fear of being overwhelmed by a fudden Turn of the Wind, which 
carried up into the Air, fomc of that vail Pillar of Aíhes, which, toourAp- 
prehenfion, exceeded twice the Bigiwfs of Paulh Steeple in London̂  and went 
up in a ftrait Body to a far greater I leighc than that ; the whole Air being 
thereabout all covered with the lighteft ot thole blown off from the Top 
of this Pillar : And from the firlt breaking forth of the 7 y;v, until its Fury 
ceafed (being 54 Days) neither Sun nor Star were feeii in all that Part.

From the outfide of this Pillar fell off great Quantity of Stones, but none 
very big; neither could we difcern any Fire in them, nor come to fee where 
the fiery Stuff broke our, there being a great Bank, or Hill of Ajhes betwixt 
it and us. At the Mouth, whence ilfued die Firê  or AJIjeSy or both, was a 
continual Noife, like the beating of great Waves of the Sea againíl Rocks, 
or like Thunder afar oil'; which, fomctimes, 1 have heard htrc in hhjfmúy 
though fuuated at the F'ootof high Hills, and 60 Miles otf. It hath alfo been 
heard 100 Miles Northward of this Place in Calabria I have been credibly 
inform’d) whither the Afhes have been alfo carried ; And fomc of our Seamen 
have allb reported, that their Decks were covered therewith at Zanty though 
it is likely not very thick.

/'/¿rCap.i. About the middle of May we made another Journey thither, where we 
found the Face of things much alter’d ; the City of Cutanea being 3 Quarters 
of it compaffed round with theíé Bciarriy as high as the I'opof the Walls, and 
in many Places it had broken over. The firll Night of our Arrival, a new 

Stream or Gutter of Fire broke forth among fome Sdarriy which we were walk
ing upon an Hour or two before, and tiiey were as high as to be even with ihe 
Top of the Wall. It poured itfelf down into the City in a fmall Gutter of 
about 3 Foot broad, and nine Foot long, of meer Fire, the Extremities ftill fall
ing off into thofe Sciarri \ but this Stream was extinít by the next Morning, 
though it had filled up a great void Place with its Sciarri, The next Night 
was a mufch bigger Channel difcovered, pouring itfelf over another Part of 
the Wall into the Cafik-Dltchy which continued (as wc were inform’d) fomc

Days
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Days afccr our Departure. Divers of thofe fmall Rivulets did run at the fame 
tinic into the Sta.

It was obfervcd, that thofe Screams of Fire never grcv/ broader, nor vifibly 
I nî cr, nor moved out of the Place they were fcen in, which puts us a little 

ôre to examine their working ; and we did conclude, that not only then, 
uji the Fury alfo of its running, it made itfelf certain crufted Gutters 
to run in, to keep itfelf, as it were, from the Air, which by degrees did cool 

tix it ; as more plainly appeared above at tlie Mouth, where, the firft 
time of our going thither, we found the Sciarri generally thus cold and 
fix’d. And hence alfo it might proceed, that thefe live Sciarriy meeting with 
vny Bank or high Ground, would puff and fwcll up, till they had overcome 
if fo tint in many places, cfpecially under the Wails of Cataneâ  were Val
leys of thofe 5twr/‘, and the Fire never broke forth, or difcovcred itfelf in 
tî ofc Screams, until it had gained its Height; for thofe Rivulets ever went de
clining.

I living fpen: 2 Days about Cataneâ  we again went up to the Mouth, 
\vh:rc now, without any Danger of Fire or wc could take a free View
both of the old and new Channel of the Firê  and of that great Mountain of 
A !h iS  call up. Tliat, which we guefs to be the old Bed or Channel̂  was a ihree- 
cornjr’d Spoc of about 2 Aiteŝ  with a Cruft or Sciarri at the Bottom̂  and up
on th.it a fin.ill Cruft or vSurface of Erimjione. It was hedged in on each Side 
with a great B ink, or Hill of AJhes \ and behind, and at the upper End, rofe 
up that huge Mountain of the fame Matter. Between thofe two Banks the Fire 
fcems to havj had its PaflTage. At the upper End in the Nook, upon a little 
Hillock or crulled Sciarrî  was a Hole about 10 Foot wide, whence it is pro
bable the Fire ilfued, and it might have had feveral other fuch Holes fuice, 
either crufted over, or covered with Afh;s. At the Bottom of this Hole the 
Fire was ícen to flow along, and below it was a Channel of Firê  berveath that 
Surface of Sciarriy which being clefc a-top for fome Space, wc had an eafy and 
Icilurablc View of the Metal flowing along, whofe Superficies might be a Yard 
broati, tho’ poíTibly it carried a great Breadth underneath, the Gutter going 
(loping. What Depth it had wc could not guels i it was im^xnetrabie by 
Iron Hooks, and other Inftrumcnts we had. Wc were very dcfirous to have 
got fome of this Matter at the Spring-Heady but wc could penetrate no more 
into it, than with one’s Finger into the Palm of the Hand, ’Tis likely that 
fome Running may have been more yielding than we found this. From 
Channel̂  but efp^cially from that Hole above if, iíTued great Store of a ftrong 
fulpbiirous SfjtoaJcy wherewith fome of our Company were, at firft, almoft ftifled, 
thro* Inadvertency. About once in a Quarter of an Hour there would rife 
a Pillar of Smoak, or Aihes, but nothing comparable to the former, which 
fcemed to come from the middle Top of that new-made Mountain.

Atthis our Lift being at Caianeav/t: found the People bufy in barricading 
ilie Ends of fome Streets and PafTages, where they thought the Fire might 
break in ; and this they did by pulling down the old Houfcs thereabouts, and 
liiying upthe loofe Stones in manner of a Wail, which, they faid, would refift 
the Fire, as not being mixt with Lime > though it was the great Weight and

Force
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Force of that fiery Matter ¡n preíTing forward, and not its burnini> rti 
overthrew the Buildings, as p'ainly appeared in the Convent of the 
fiftesy and in the Tô n-wallSy where the great Deluge of Fire did poiir itflf'

g  it not breaking into the City, but jxniring itfelf over the as hath bee ’
•  faid. ^

Unto this very time *tis faid to have run a Mile into the Sea, and as much 
in Front, tho’ it was much lefs when we were there, I'he Shore goes gentlv 
declining ; having at the Extremity of tlie Saarri about 5 Fathoms, and a 

}% bout half as much they are above Water. The Superficies of the Water for
20 Foot or more of thole Rivulets of Fire, was hotter than to endure  onc*s 
Hand in it, tho’ deeper it was more temperate j and thofe live Sciarri ÜÜI re- 
tained their Fire under Water, as we law, when the Surges of the Sea retreated 
back in their ordinary Revcrberitions.

The general Face of theíé Sciarri is, in fome refpeí ,̂ not much unlike 
from the Bv.ginning to the End, to the River of l̂ hama in a great F-foft, at the 
Top of the Ice above Bridge; I mean, lying after fuch a rugged manner in 
great Flakes: but its Colour is quite different, being moft of a dark duíky 
Blue, and fome Stones, or Rocks, of a vaft Bignefs, clofe and folid.

But notwithftanding their Ruggednefŝ  and Store of Firê  which we could 
fee glowing in the Clefts and Cavities, we mude íhifc to ramble over a good 
part of them; as *cis faid aifo, that People would do the fame in its grcatcfl 
Violence of Burning : For as thofe live Sciarrî  and thofe Rivers of Fire them- 

*■ fcjves, were íb rough and impenetrable as to bear any Weight; ib the Su
perficies of the Sciarri might be touched and handled, the Fire being inward,

 ̂ and not to be difcerned but near-hand, efpccially in the Day-time. And
’cwas fomewhat a ftrange Sight, to fee fo great a River come Ib tamely for
ward ; for, as it approached unto any Houle, they not only, at good leifurf, 
removed their Goods, but the very Tiles and Beams, and what elfc was

-  moveable.
I lhall add, That the whole Country, from the very fFíilis of Cntanea to 20 

Miles on this fide, is full of thole old Sciarrî  which former Eruptions have 
... caft forth, tho’ the People remember none fo big as this laft, or that buril out

folow. This Country is, notwithilanding, w'ell cultivated and inhabited i for 
length of time hath either mollified much of thoíéold Scitrrri, or new Moulds 

IÍ or Aihes have overgrown them ; tho* there ftill remains much Country, which,
i« it may be, will never be made ferviceable.

What is the perpendicular Height of this Mountain I cannot learn. It con- 
not, perhaps, be rightly taken, being fo fubjc6t to alter its Height and Shape: 

1 But it is a very goodly Mountain to look upon, as one pafies by Sea to the
I Eailward, ftanding alone by itfelf, rifing from the very Shore, and, at ihorr-
r| ell Fafliage, is reckoned twenty Miles up to the Top, tho’ from Catama it hath
j thirty Miles as before.
I 3.51.P.1041 A good Quantity of AJhes being taken up in divers Parts of and about

ibme at the Top or the Mouth of the new made Mountain, 
j fome a Mile off, fome four, fome ten Miles, fome but half a Mile diliant,

and others on the Skirts of the faid Mountain j the four firft were fo u n d
very
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y dry like Duft ; but the two latter were very moiiV, though in Sictfy{̂% we 
a r e  inform’d) they have Iain a good while expofed to the Heat of the Sun; be- 
l i d e s  that the two laft differ from one another, in that one fort of them confiils 
o f  hard a n d  fmall Lumps, the other of very foft dirty Grains ; yet both 
nioift, and of a very vitriolate Tafte.

Some of the Sdarri are coarfcr, taken up at fome Diftance from the Mouth ; 
a n d  of thefe fome black, with a Crult of BrmJione\ fome of a red Hue*, 
others are finer ; and faid to be got out of the Gutters of Fire at the very 
Mouth. Both thefe kinds are light; but then there is a third fort of Stone, 
very folid and ponderous, which iccms to be made up of a Conflux of divers 
Minerals melted together.

The Fire Ipread about three Miles in breadth, and feventeen Miles in
length,

XIII. I- When the Eafterly Wind had blown about 6 or 7 Weeks, till, as 
I guefs, about the fourth of Jme  ̂ *693, the Mountain in the Ifland 
began early in the Morning, about D.iy-break, to caft out more Fire than 
ordinary, which continued for 5 or 6 Days; during which it was dark and 
cio-jdy Weather: till at laft it brought forth, not only a moft prodigious 
Fiime, bur alfo I'uch a black and fulphurous Vapour, that the Inhabi
tants of Hiflo (being a Village in the weftern Part of the iHand, and nearcft 
to the Opening ot the Mountain) were wholly covercd by it ; and after
wards followed a whole Scream of burning Brimftone, which confumed 
many that could not efcape. Afterward the Inhabitants perceived, that a 
Part of the laid Mountain was funk down *, and three or four Days after 
another Part; and fo from time to time, until the burning Lake was be
come almoil as great as half of the líland : Wherefore the Inhabitants went 
on board of their Veficls and Boats, from whence they perceived that huge 
great Pieces of the Mountain fell into this fiery Lake, as into a bottomleis 
Pit, with a moft prodigious Noiíé, as it a whole Cannon were difcharged. 
But the moft remarkable thing was, that the more vehement the Fire w.u, 
the IcflLr the Ifland was ihaken. The Inhabitants of another Town called 
ôroĉ  upon the Eaft-fide of the IQand, not thinking themielves in ib great 

Danger, (the Opening, or fiery Lake being yet at fome Diftance) remained 
a Month longer, untill they faw the iame continually approaching them. 
They obferved that when great Pieces fell down, and that the Lake Ixcame 
H’ider, the Noile was lo much the greater: So that they faw no likelihood, 
but that all the IQand would be fwallow*d up. Wherefore they unanimouily 
tranf|>orted themíélves to Bandâ  leaving all their Moveables for want of \ ef- 
fcls, and arrived at Amh(̂ na this i8th of ya#}’, 1693-

Several burning Mountains have novv been filled up and quenched ; 
Qthers have begun to open thcmíelves, and caft out F-ire, as in the lue 
Chiam,
 ̂ There is likcwife a burning Mountain upon the Ifland Cdehes: And in an 
mfinite Number of Places there is hot Water found, if you dig but 10 Foot

la
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In the Mountains of Remata is always heard a terrible Noife, as of rli 
crying of a great many People, caufed by the Fires. Ic often 
out Stones, and is probably exceeding deep *, and the rather, oecaufc 
is likely that the fcveral burning Mountains of the Mclucca Iflands are 
beneath confumed by the fanne Fire, which joineth the fpacious Openings to 
gether.

The Burning Mountain upon Banda cafl-eth forth a prodigious Quan 
tityof Smoak and Aíhcs, oftentinncs much Fire; and makes a Noife as if 
a great many of the greatcH: Cannon were heard all at once. This Moun-

* ! t.iin hath cait out fo many Stones (and fome near l:x Foot long) that the
adjacent Sea, w-hich has been forty or fifty Fatliom deep, is not only 

m up there, but diey become many Fathoms higher than the Water; whcre-
 ̂ by it may be conjedlur*d, how large the inward Cavities of this Mountain

Sy.........■ 2. After feveral vain Attempts to fearch and examine the Conflitutioa
I n.ai6.p.4», of the Opening of the Burning-Mountain, in the Ifle of Tcrnaiâ  at laft, ha-
J ving paffed thro’ great Difficulties, and mounted very dangerous Prccipicci,
y we arrived at the Top, Oclob, i2. 1693. When I íiríl approachcd this terrible

; fire-vomiting Openings wherein there is an incxpreiriblc Noile, I could fee no-
I thing of the inward Parts, by reaibn of the Smoak ; Wherefore I went back

a little, tarrying for a better Opportunity. After fome time I found the 
^  Smoak very much diminiih’d *, and making halle to the Mouth of it, I faw
>i the 0(5ening which is underneath the North-fide, from whence the Cavity
¿I e'xtended iticif towards the South, till the Edges, on both Sides, came to ter-
\{ minate at the North-fide of that which was fallen in : Wherefore we went

towards the Eafl-fide, to look into the weftern Cavity ; but we faw nothing 
but a fiery and flaming Subftance, and the Conveyances of it. We did not 
venture to go to the North-fide, to fee into the South Cavities; not only be- 
caufe of the Southerly Wind, but alfo becaufe ’tis like, that the moil fpa- 
dous Antra are on the South-fidc, which caufeth the Smoak to be driven 
Northerly ; and becauíé we had formerly met with Pieces of burning Matter, 
that were caft out towards the Nonh-ilde. Having leen enough, and fatisfyM 
my Curiofity, we withdrew, and ret.irned to Mat̂ 'en̂  bringing with us 
fome Pieces of Branches of the fruitful Clove-tras that we iiad paífcd
k>y-

The Northerly-fide of this burning Hole is at the utmoft Height of tlie 
Mountain to the Northward, or from Ilori, To the Weft and Eaftward of 
it there is, on each Side, a Hill higher than the Brinks of this Holê  both of them 
grown over with Reed or Gvw, by the Inhabitants call’d Cannacanna : The 
moft weiferly is fituated more Northerly from the Hole ; on the South-fide of 
this we got up. The moft Eafterly, on the contrary part, lieth more back
wards from it, and to the Southward of it. The Southerly Hill, on the 
fide of the Mountain̂  turns about to the Eaftward, with a Rift or Ridge, and 
terminates at the North-fide of the Mountain. The Mouth of this fearful 
HoÛ  on the Weft and South-Eaft Sides, is llirrounded, as by a Bank ; each
Bank having a feveral and the Brink of the hhuth is upon the higheft

Part,
>
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part dcícending on the Oiitfjdc. The three Hiilets ncai'cil to the Hole are 
quire barren, and nothing but Scone i but the molt remote is covered with 
thick Reeds.

Round about the Hole lies fcattered much of the Matter that hath been 
caft forth ; and it Is perceivable, that it muft be foft when it comes out, be- 
caulc it falls fiat, according to the Figure of the Place where it falls. The 
Calour of it is dark-green, not clear, but fomewhat grey ; and this Matter 
generally does buril, or fcparatc itfclf as the Dung of a Cow. There are of 
tills both great and fmall Pieces, now turned into Stone, being inwardly 
blackifli and fpongeous, mixt with white Sjx)ts: And, to give you fome fur
ther Particulars of this burning Mountain, 1 haveobferved, that the extream- 
eil or moll ibutherly round Bank is all covered with Cannacanm; and it is 
the higheft alfo. The Smoak of which, in rcfpcd of Malaycn̂  Teemed to 
come forth out of a higher Place, now in the defcendlng of the Mountain, 
doth notwithihnding feem to come forth at the fame Height,

There is a barren Hill̂  that feems to,be iituated on the North-fide of the 
a little defcendlng towards JV/ít/íO'íw, but ic is about the fame Height as 

the higheil Top that is fcen from Mahycn. Furthermore, the Reafon why 
the Smoak feems to come forth from a higher Place is, becaufe the Opening is 
more Southerly *, and then, in regard of only Malayen̂  ic feems that the Smoak 
corats forth more towards themidft. Wherefore I do certainly believe, thac 
the right Opening formerly has been where the round Banks now lie ; that is, 
to the Southward: For whereas, after a good Space of violent Burning, there 
groweth a fmall Bank ; any Perfon thac ihould fee tiie Situation, would be 
of my Mind. Anvl befides, it being 9 or 10 Years fince the laft Burning was 
fwrccival, there are to be fecii round about the Opening (befides the Bir- 
rcnncfs on both Sides, which is fome Diilance from the Opening, in defcend- 
ing towards the Weil and North-fides, as alfo above on the South and Eaft- 
fidcs) Trees all about, of an equal Thickncfs, as all grown fince that time, 
aaJ now newly burlt and burnt by the Fire.

My Opinion is, that, altho’ the Smoak of it hath not been feen from 
below, the Fire neverthclefs hath not diicontinued; becaufe the inivard Noife 
is Ib terrible, thac any Perfon whoibjver hears ic, will judge with me, thac 
it is a boitomUfs Pit of the vchmenleft Firê  which cannoc be quenched while 
the World lafts. The Horror and Danger that one undergoes, who will fee 
tliis, is rather to be conceived by Thoughts, than expreifcd by Words.

3. Nov. 2. 1694. A very thick Smak was feen about the Top of the Mount 
GownongApŷ  which was much augmented on the 2 ift and 22d, and thac Night 
the Flame broke out; On the 23d, 24th, and fome following Days, the Fire 
was continually encreafing on the Well-ilde, and with fuch Blows, as if the 
grcateil Pieces of Cannon had been difcharged i fo that wc were fearing 
that the whole Mountain (hould have been caft upon us. A Day of Humilia- 
¡̂on and Prayer was proclaimed by the Government againíl the 7th, throughout 
all Banda, Sometimes che Mount brought forth fuch a Noifê  as the grcateft: 
Stornfis can do about che Rigging of a Ship, or a Building on Shore; and af
terwards followed Stoneŝ  on'̂ the Weft-fidê  as far as the Sea, which was a hor- 

VoL. II, j i c c  r̂ t)lc
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ribic Spedlacle. Fiihermen have related to me, that fo many Scones ha 
been cafl out already, that the Place where they ufed to fiíh with Lines at 
40 Fathom Water is now dry ; and the Fire cometh out of the Water fovc 
hcmently, that it is dreadful to iee ; and the Water is fo hot, that we can' 
not come near i t : And now the Mountain burncth moít towards the Side 
of the Loutoir, The Trees on the Eafl and Weft-fide are altogether fpoil'd 
and the Wcll-fide is covered with Scones God knoweth how high. The 
Stink of Brimftonê  during the Wefterly Motifoon, is fo intolerable, that one 
could fcarce endure it in the Streets of Neirâ  where it caufeth a g re a t Sick- 
nefs. The Water which runneth down is, by reafon of the Brimftone and 
Sali-PeirCy become four, and without a natural Tafte. The Gardens which 

|||| were on the Gôvonong and formerly brought forth great Store of Fruits
J i for Man’s Livelihood, are partly covered with Stones, and partly Ddcrt.
jf*j 'I*he greateil Fear is, becaufc it is confum*d inwardly towards the c!d Héy
^  which was blown up in the Year 1615 ; and becaufe the Fire feemeth to take

its Courfe cowards the South-Weft, and that ic being quite liolíow there will 
tumble inwardly, or befubverted.
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4, The Mount Gíw;í(?>?̂ ŷ//>ycaílcth o.it Stones round about the Mountain, 
and the Fire afcendeth fo high, that we can fee it above the High-land at 
Denier.

5* Mount (burning continually) doth cafl out fo great a
Jj p- 53« Quantity of Fire and Aíhes, that the I'rees of the Country Neiriiy and part
* of thofc on the high Country of Loutoir̂  are fo much covered with Aíhcs,

that notone good Fruit is to beexpeded from them.
Jjr -- - 6. At Neira there is neither Leaf nor Herb. I'he Ground is cover’d with

Stones and \ one half of the high Country is likewife in a fad Condition ̂  
many ‘trees are wholly or partly deady and the reft Ungring. There is not one 
Houfe at Neira without Dumage *, feveral are quite demoliíhed to the Ground 
by the Weight of the Dujl and /Ijhts.

Thofe of Denter̂  IVeyer̂  CelaWj and the inward Coaft, as far as WaJkin̂y 
, have likewife a fad Experience of this Calamity. We are fometioics vifitcJ
j '̂\xh Earihqmkes y and efpecially A%'i ith, 1695, about 2 o*'Clock in tiia
-•I Afternoon, wc had two hard Motions,9 I  _____ ^

jf̂ w.Nich. 7* Mountain Kenuiŝ  or Brothers, in the Territory of M.inadô  is 
m8?p?5J9. '̂ 'P with a moil dreadful Noifê  as of the hardeft Thunder, which

•-t caufed Darknefs and an Earthquakê  with very heavy Blows, and other
^  difmal Signs at Ternata: Which Noife hath alfo been heard jimbma,
^  The Mountain of Brimftone upon Amhoynâ  call’d Ĥ awatn'y does alfo

dreadfully,
¿  From all which it feemeth evident, that in thofe Parts and Seas there are

fubterraneous Fireŝ  having a mutual Commmicalion one with another; which 
God knoweth but may, at fomc time, caufe the fudden Subverfion of them, 
and confequently a notable Change or Alteration of the World ŝ Globe. 
Thofe who have Iben thefe things with their own Eyes, have told me, that 
when a Hole is made in the Ground 10 or 12 Foot deep, the Ground is 
warm,
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(whether precifcly then or not, I cannot fay) I took notice of fomc ki 
odd Shaking or lleavcing, Í oblcrved in my Study, but did impute it to the 
going of Carts, or Coaches, fuppofcd to be not far off; though yet I did 
take notice of it, as a little differing from what is ufual on fuch Occafions, 
and wondered the more that 1 did not hear any : But, not knowing what 
cife to refer it to, I thought no more of it. And the like Account I have 
had from fome others \v\Oxfordj who yet did noc tliink of an it
being a rare thing v;ith us.

i find my Not ŝ, concerning my '̂Urmofcope and Barofccpe for that Day 
to be thcfe.

j • ,  f  W a ll i j ,
Kind O I  n . io .p . i6 6 .

i66|. January .̂ íhcrmo. 
Day. UourA Inches.

Barofc.
Inches.

■

JV¿a:her.

19. 8. Morn. 
4. Even. 
9. Even.

20. y. Morn.

I4 t 6

14Í
1^4-

29-i
29I
29Í

Hard Froft. Clofe. 
Hard Froil. Cloudy. 
Rain. Wind. 
Sunfhine. Wind.

I hear, it v;as obfcrved at Blccbington, about 5 Miles to the NortJi of Qv 
ford̂  and fo along by Bcjlol̂  Horton̂  Stanton, Sr. John*s, and fo tov/ards 

which is about 4 Miles Eaftward from Oxford: Not at all theic 
Places at the fame time, but moving forwards from Ekcbwgton towards 
Wbatdy: For it was at Stanion about 6 of the Clock, or later (as I undcrftood 
from Mr, who was there at that time) but had been at Bkch'mgton a 
good while fooner. And I am told, that it was taken notice of by Dr. 
Holdir (a Member of our Society) who was then at BUch'mgtciî  to be ob
fcrved by ihofe in the farther Part of the Garden, fome very difcernable 
time before it was obl'erved by thoic in the Houfe ; creeping forward from 
the one Place to the other.

2. Riding fomewhat late betwixt Oxford and a Lodging Í have at a Place
4 Miles diftanc from it, I found the Cold very piercing, which put me upon 
galloping at no very lazy rate; and yet, before I could get to my Lodgings, 
1 found the Wind turned, and lek the Rain falling. This Accident, con- 
fidcring the Hiortnefs of the time, and that it was preceded by a fettled Frofly 
was furprizing to me; being one of the greateft and fuddenefl Alterations 
of the Air, I had ever obierved. Soon after (by my Guefs about an Hour) 
there was a manifeft Trembling in the Houfe where I was, which ííands high 
in Comparifon of Osford: But it was not there fo great, that I fhould have 
taken any notice of it as an Earthquakê  if I had not been advertiied of it, as 

taken notice of by the People of tlic Houfe. Soon after there hap-
li e e 2 pencd
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pcncd a brisk Storm; whereupon I fent to make Inquiry, at a Place call a 
Brill, which ftanding upon a much higher Ground I íüppoícd might be m 
obnoxious to the EíkÍIs of* the Earthquake. The Perfon I lent to writ 
a Ticket; whofe Subftance was, that the Earthquake there was much 
confiderable, that where I lodged 5 and that a Gentlcman̂ s Houfc in tĥ  
Neighbourhood trembled very much, lb as to mal;e the Stonts manifcfllyĵ  
move to and fro in the P.ulour, to the great Aina'zcment and Fright o f all 
the Family. The Hill, whereon this Brill ftands, I have obfcrved to be ver 
well ftored with Mineral Subftances of ftverai kinds. I have been inform -J 
by others that this Earthquake reached a good many Miles.

^  By Dr.}, B- I conceive ú\t fitbterrajteous Steams might be theCaule of fuch a Mil
? ! land Earthquake. And 1 know no furer or better Way to find out the Na

** ■ *'* ture and Properties of thofe Steam?, than by obferving the Effedls, and all 
¡j the Alterations of the Air, as Mr. Boyle and D r . h a v e  done.
t
I -̂.tarth- XV. Sept. 17, 1683. An Earthquake happen’d here txt 'Oxford. T h e  Rarity
J Oxfoid7  Effe£ls make many People not know what they arc ; and, by height*

Surprize, impofes upon thtir Judgments. One fancied it to be the 
p¡g¿tt,n.’ falling of fomclhing about his Houfc ; another dvc tumbling of Wood* a 
*5** P‘3” -third the rattling of a Cart; one, one thing, and one another i tiilcithcra 

mature Deliberation, or Intelligence from other Hands, convinced them to 
^  the contrary, and fatisfy’d them it was an Earthquake: Beíides, the ihort
¡ Continuance of the Trembling would hardly permit them to make anyac-
if curate Obfervation,
^  I, for my part, perceived the Sound and Motion very plainly ; and though,
 ̂I when I iiiw the Clearneis of the Morning, I judged tiiat to be an Earthqmĥ
I  which otherwife I might have thought to have been only a diilant Thunder*

yet had I not ib clear an Impreffion of it in my Mind, as to make any con- 
fulerable Obíérvations of my own: So that what I can afford you will be only 
fomc Occafiona! Reflections upon in general, and Remarks upon

j the Intelligence which 1 have picked up here and there, concerning this in
particular.

I. This Earthquakehzppcned at a time, in which fuch EiTccls are commonly 
experienc’d, if we may credit who tells us. That they are moft
frequently, tho’ not always, in Spritig and yíufumnin which there is ge
nerally a greater Abundance of jidoi/lure fuclCd up, more Vapourŝ  and a 
Jarger Quantity of Nitre (as Ex¡)crience doth dcmonfl.rate *,) all which In
gredients may confpire to the producing of an Earthquake: For if we con- 
fider how capable they are of a large Expanfion̂  how forcible they are when 
rarefy’d in VefTels, doled and placed over the Fire; in ôlipyleSy from 
which they break out with forcible Blafls, or in Winds, which frequently 
proceed from the RarefaHion of fuch Principles; we may fuppofe that thofe 
Vapours which produce fuch great Commotions in the Air, may caufe a con- 
iiderable Diíturbance in the Earthy when j>ent aad locked up by Cold, or 
any fuch like Accident,

2. The
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2. The latter part of the firil Week in September wasfo rainy, thaf moft
people were apprehcnfive of a Flood ; and upon Sundâ  ̂ the 9th of Septm- 
¡,(r there fell íóme very confidcrable Showers in the Afternoon ; but irom 
tba'c time it cleared up, and to the End of the next Week continued very 
w a r m  and pleafanc Weather. The Evening of the i6th was inclina
ble to Frolt, and the next Morning it was found to be a very hard Froft, 
for the Sealbn; and then abojt Seven of the Clock, the Day being very 
Clear and Calm, the Earthq̂ nake happen’d. The like Obfervatbns of Cold 
prccctiing ihat of 166J were made by Dr. IVallis and Mr. Bcyk.

3. The Quick-filver in the Barometer (as I am told by the Operator in 
Cfximijlry here) flood as high then as at any time thefe three Years; which, 
tüo-ccher wich a remarkable Culmnefs of the Air, a matter generally looked 
uiwn as one of the Circumllances which accompany Earthquakeŝ  and by many 
reckoned among the Signs which fore-run them, may befufficient to íhew 
how free the Air was from Vapours at that time; and furely, the fewer there 
were above, the more may be fupj l̂cd below.

4. Jgncs Fatiu were frequently feen a few Days before this Earthquake hap
pen’d 1 which may pais for a probable Argument, at leaft to fhew how full 
the Er.rtb was then of Damps and Exhalations ; fince a Stencĥ  that hath 
tainted Well-water after an unufual manner, hath upon the fame Account been 
generally reckon’d amongil the Signs of an Earthquakê  by which it may 
be predided ; For by this it was that Pherecydes isfaid to have prefaged the 
Earthquake 0Í Laced<emon\ a n d m e n t i o n s  another, who pretended ro 
the iitmc Fore-fight by tailing the Water of a very deep WcH in the Caillc of 
hrcain.

5. The Motion of úi\% Earthquake w'as not of that Sort, which arc termed 
Pulfes or Succeffions *, fuch as íírike the Ground at right Angies with a 
violent Shock, or intermittent Knocking, fo as oftentimes to raile ú\t Earth 
to a confidcrable Height, or force their Way by a Breach. But it appear'd 
rather to be fuch a trembling Motion as vibrates and íhakes without al
tering the Pofition of the Earthy and leaves all things in thefame Pofture in 
which it found them. For it ihook the Earth with a tremulous and vibra- 
fing Motion̂  whofe Reciprocations were repeated with a great deal of 
Quicknefs. The Puljcs were, as I could perceive, a little difcontinued, and 
yet they came fo thick that 1 could not count them, tho* the whole Earths

continu'jd here icarce more than 6 Seconds of Time i and, when that 
ended, the Motus Reftitutionisy or Settling of the Building in which I was did 
Teem to be with a Craíh.

6. Now as tremulous vibrating Motions are proper to produce Sounds, 
fo was this Earthquake accompanied with a hollow murmuring Sound, like 
diftantThunder, as I haveobfervcd before j which Sound kept time foexaélly 
with the Motion, and was fo contbrmable to it in aU refpcdls, that it plain
ly appears there was the lame Reaibn for bodi. To thofe that were with
in doors it appeared to be more conHderablc, and as it were in the Air a- 
We, occafioned chiefly by the Shaking of the Building ; as we may guels
hy a Blow or Stamp in a Room, which, befides the principal Sound from

the
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the part which is ilricken, caufes another obfcure one, together with a fmaH 
Shaking throughout ths whole ; and in the Laboratory ic was heard nior 
loud : For all Sounds have a great Advantage there. But thofe, who were 
abroad in the FickJs and open Air, perceived with a gentle Shaking a hoi. 
low Murmur towards the Surface of the Eariby not unfitly compared to 
the Groaning of fome Pianks of Elm, Aih, or Firr, when the Application 
of Fire caufes both a Trembling and Sound. That there is a confiderablc 
Heat within the Earth is manifelt from the Experience of Mines working 

k . in the deeper Grooves; from thofe hot Springs which break out thcncc
Ír o m  Fermentations occafioned by Mineral Spirits. Nor is ic lefs com- 

J  inonly obferved, tliat fuch Hcais and Ftrmntations within the Earib areaug.
nienced by Frofty ¡Feather ; when the Steams being more pent up, and hin- 
drcd from breaking out, do work more forcibly upon one another. And 

ijj that Sounds and Tremblings may be produced by luch //m/, though irdid
f bur work upon Watery Vapourŝ  or Nitrê  only includcd in Pores and
\ Cavities, appears by levcral Experiments; as that of filling Glafs-hubbles
J ' lialf full with IVater and Nitrê  v/hich being fi:t to the Heat of th;: Fire will
Í tremble with a fort of humming Sound, and after tliat break with a great

deal of Noife and Violence.
7. This Sound as well as Trembling appears to have been the fame in mo!l

 ̂ of thofe places v/hcre they were perceived ; from whence we may infer, tb.n
^  they were not caulcd by the tailing of the Earth or Reek from the upper
■ t part of fome Cavern ; nor from any Commotion of Vapours within the

iiollows, as Powder works in a Mine, by which Similitudes it is ufual to 
expound fome Earthquakes : For then it would have been perceived more 
plainly in places above it, or thofe that were near adjoining, and not equally 

.f confiderable in Towns of fuch various diftances, as Oxford̂  Burford̂  IFat’
lingtotiy Benfon̂  Brill and Aihhury in Bucks \ JVallingfordy RjtdUŷ  Appleton̂ 
and fome other Places in Berkfljtre; with many more round about.

8. Yet I cannot but fay that it was lefs confiderable in Ibme places than in 
others; the Men of fome Towns fpeak dubiouíly, efpecially towards the 
North of Oxford; and fome talk of a neighbouring Town feeling it, tho’ 
their own did not. Yea, even here in Town̂  the Earthquake was not per-

■*1 ceived fo plainly in íbme places as in others; but that may depend upon Cir-
cumftances, as the Pofition and Form of the HoufeS; or Ibme Accidents, as 
Noife and Carts intervening, which might render it lefs obfervabie. Befides, 

^  I do not deny but there may be (omcCumculî  little Paflligesor Hollows here
and thereunder Ground, which might advantage the 'I'rembling; andelfe- 
where more folid Parts, which might damp and obílruít it.

9. This might occafion Ibme Difierence in the Sound too. One perceivcd
™  it like a Voice under Ground, but he could not tell w h i c h  W a y  it paíTcd i

perhaps there might be a Cavern there. Another who was travelling over 
Shotover heard the fame; and it is very likely that there are confiderable 
Hollows there. One who was fiíhing in the Charwel informs me, that 
whilft his Boat trembled under him, and the Icflcr Fiflies feemed much a|-

frighted,
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frighted, by an unufual skipping, he heard the Murmur, as of a rifing 
■Wind, which he fancied Jult then breaking out, and rumbling upwards, 
but felt none- The like Relation, as to rumbling in the Air, I have from 
good Hands, concerning fome People that were in Dourton-Park in Bucking- 
hamfliire \ which 1 mention only for the Diilancc fake *, for moft hereabouts 
agree in the fame Fancy. I myfclf heard it Jike a diilant Thunder; a 
Noife determined to one Place, not fleeting or pafling from me ; though the 
Craih, which ended the ihaking of the Building, little deceived me in my 
firit Imaginations.

Ariftotk {de Mundo) calls the Earthquakes of this kind by the Name oí 
as if they boiled, becaufe they ply up and down. And I take this 

that happened here to be no fuch forcible or irregular Ebullition, raifing 
tiie Earth with intermitting Shocks, as that of Mechlin for inftance, 4. 
1640, defcribed by Van Hdmont \ but a regular of inclofed Va
pours, more evenly difperfed, working up and down the Earthy with a 
trembling of each Part, and a reciprocal Agitation of the whole. For Í 
could never meet with any, who pretended to determine from what this 
Earthquake came, or whither it went.

10. All, who felt this Earthquakê  fay, it happened about 7 a-clock; but
I dare make no inference from hence, that the Shaking really was in all Places 
at the fame time, unlefs the time had been exadly obferved to a Minute, 
at leaft in feveral Places. For fince all Tremors and Sounds are found to 
move about 15 Miles in a Minute, and above 94 in an Hour; and confe- 
quently the Trembling of the Earthy pafling along with a continued Noifê  
may be fuppoíéd as quick in its Motion; it might, according to this Caku- 
laiion̂  in a Minute’s time have rcachM the Extremity of its Sphere or Com- 
pafs; For the Circuit of this Eariijquake was but 70 Miles, or thereabouts;, 
its largeft Extent was from South-Eall to North-Well; the leaft, from N, 
10 S. For it was perceived a little fliort of Kirlington N. of Oxford̂  at B/t’- 
(inngton, and at Ailsbmy S. E. wliere it was perceived plainly ; as alfo at 
72í.í/mí, which is £. and fo at /ífion̂  KingjloUy and Stoken-Church-Hiü; at Wat- 
lington S. E. (fome fay at Readings which is more S. and then its Compals 
may be fuppofed larger; )  at Wallingford S. E. by S. as much as any place; at 
Mfjgdon S. but not much ; not fo far as Farington S. ¡K but at Bampfon 

at Burford to tlie North; at L). llarhorough iV. ¡V. not much ; at Woodjlcck̂ , 
which is moreiV. little or none; and at Gfympton̂  2 Miles beyond it, not at 
all, as I am informed. But this is a very inconfiderable Space, if compared 
with that which happened in the Southern Parts of Norwt̂ y Apt\ 24. 1657. 
ami took up 160 Miles in length, and fo much in breadth, faith Mchael Peter- 
fonEfcholt̂  that defcribes it ; and Kircher mentions one 200 Miles in length.

Ji. The Effefts too of this Earthquake were very inconfiderable ; as ilia- 
king down fome Pewttr̂  in a very few Places; carting out a Truckle-Bed 
leftward-, which, when I looked upon, I found fo very eafy to move, and 
3pt to run, as alfo the Koom fo fmooth, and declining towards that Point, 
that I could as little infer from thence that the Motion came this or that
^Vay, as from ihe falline of many Books from the North-fldc of a Ware- 

houfe.
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houfc, when a few only fell from the South. And of whatever Nature th 
enclofcd Vapours were, which cauíéd this Eartbqunkê  it feems as if t|  ̂
were not able to force their PaflTage through the Earth (at Icail but (lowlv̂ o 
For the Air, till the End of the Week, continued fair; tho* VVctIc cii 
fuing was very windy and boifterous.

12. We have Earthquakes here very feldom ; not one before for almoft 
Score of Years, except that which is doubtfully rej:wrtx;d to have happcn<xl 
about four o'Clock in the fimc Morning. Bjt feeing the Earth alx)unds 
with luch great Variety of Matter, which may produce them, as alfo with 
fo many Caverns and Chinks of fuch various Figures through which they 
may be agitated with fuch different Motions, it íeems more eafy to ih-v 
how they may begin, how they may be carried on, how they may produce 

fuch different Effects, and how they may continue ; than to determine why 
they ihould happen fo rarely, do no more milchief, or be flopped fo foon in 
their Motion.

%y \ An Eartb̂ There was another Earthquake far more confidcrable, which hap. 
Midbrxi pened Oíf?. 9. about 11 at Night, and was in Oxford/hirê  Northwards, very

much ; Ibme fay, they felt it here Oxford. It Ipread all over the A4ii- 
'j hg.Pigotr,Countieŝ  and extended into Derhyfhire \ in which, as in the Coal-Coun- 

■4 tries, it was very violent. They report, that i: was in all its fcveral Placcs
¡4, at the fame time, not determining precifely, and that it produced fomc rc-
^  markable Effeds.

• •

XVII. I.  It ieems highly probable, that thefe Tremblings of the 
vf Siy/ifigi-j pi'oceed from the fime incens’d Matter, which finding a way at other times

Mongihello has fo furioufly broken out in Sinoak and Fire. This
o.soi.p.817 appears by the Tragedy of Catanea.

The Eruptions of thefe Mountains are of two Sorts: Tlie one notfo very 
violent, as to difturb much the adjacent Country •, and this happens oncc in
2 or 3 Months, and lafls 3 or 4 ÍDays: The other is more furious, and of

' longer continuance ; and is obferved here at Napleŝ  to happen to Mount
Vefiroiô  oncc in about 80 Years, as I heard the ingenious Mr. Peccacioü)\
Gf thefe, the laíl in 1632 was fo very violent, that, by the beft of hisOb-

I fcn^tion, it caft the Rocks 3 Miles into the Air. Now, from the burning
or not burning of this Hill, Nap/es (and without doubt the lame holds in
Sicily) calculates its Safety or Danger of Earthquakes: For without doubt the
Matter is continually burning under the Mountain •, and thofe vail Clouds
of Smoak which daily ifiiie out of the Top, if the Cavity hap(x*n by any
Rock or inward Alteration to be ftopt, muft deviate through other Paf-
fages under Ground, heaping up continually Magazines for a future Calamity.
i^ow this combufVible Matter leems to me to be nothing but
with ibme other Minerals and Sulphur. He, that has feen the Way of nwk*
ing SaU of Tartar by Deflagratiorty where you mix an equal Qjantity ot
pulverized Nitre, has feen an exadtType of thefe burning Hills; for-»
cach Spoonful you puc into the burning Crucible, arifcs iirft a black thick

SmoJKi
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S^oak, after which the fired Mineral boils up, as if it Would over-run the
Top of the Crucible.

I'he Motion of the E r̂tb is not from the Pcrpê t̂ icular̂  or Hoĵ izdntai\ 
as appears by the Cracks in the Earthy which, tiiey iky, are to be found now 
all over /̂V/7y ; *Tis a Vibration lb quick, that it cracks the Glafs in the 
W indows; "’tis diljxitable, whether t h e o r  a Lute-String are 
more frequent. Now, when the are Ibquick, and the Body moved
To great," the Motion muft bo prodigioufly vioicnr. We obíérve that 
Thunder, which is the Kftcól of the Trembling of the Air, caufcd’ by the 
ihoic Vapours dil'pcrlcd thro* it encountring oi*w the-other, has force enough 
to ihake our Houles. And why there mayn’t be Lightning and Thunder 
under Ground, in ibme vail RepdTitories there, 1 lee no Reaibn j efpe- 
cially if we rcfieit, that the Matter, which-compofcs the noify Vapour 
above us, is in much larger Qu:intities to be ftjlmd under Ground. Í can at
tribute diis Horizontal Trmhling to- nothing clle> but the lurious Paffagc ' 
of the incens’d Matter from one Grotto fo another : For ’tis very pmbable 
thelb are continued,- in fome Parts of the Earthy for leveral Leágues toge
ther; witnefs your laft Earíhquákê  about 4 or 5 Year» ago; Which'"was telt »
(with little D:ftcrence as to 'Time) in England aftd- Inland. Anbrher Con- - 
firmation of this is, the Manner h^w thele treoibling Fits are performed *, 
which is not all of a ludden, like that of Gitn-ftywdcr in a Mnc-̂  but is fmall 
at firft, afterward» gradually more terrible,-like-a growing A
third may be> the Obfervation of fwlic here NapJes\ that, when Mount 
Viptvio ccafes to burn, the ûlfd:€rm lends ouc its Fumes more violently ; 
^vkeverfa. Now this Sulfat€rra \% a Hill as diftant from
Naples on the one tland, as the Hill Vejuvio is on the other \ lb that ’tis 
more than probable, ú\:íI Naples ftands u\yon a burning Arch, chro’ which, 
as a Pipe, their two furious Neighbours do reciprocally receive the above- 
iiiid Exhalation. This fecms to me a growing Evil to this wealthy and po
pulous City ; and what may poflibly make good the Prcdidlion of Sauaza~ 
rius, who was born here :

El tê  (¡uis puiet hcec ? Altrix meâ  ¿unis Ar̂ tor 
VcrUi: Urbsy dicet b<£c queque clara fuit. »

2. The Ifland of Siciliâ  of 700 Miles Circuit, and divided Into 3 Valleys; Aief- 
began on Fridî  the 19th of Januarŷ  *̂ 931 about half an Hour pad 4 gos,i¿.p.83« 
o’clock, to be fenfibleof the Shake, in the Valley of Mazara : But, in the 
two other Valleys of Emone and Notô  the Shakes were lb terrible, as to 
throw down fome Buildings obliging the Inhabitants to feek Refuge, either 
in the Fields, or with Prayers and Tears implore the Divine Pity in the 
Churches. On S:v:day foWow'ing, being the nth of the fame Month, at 20 
Hours and 3 Quarters, the Hand of God appeared much more terrible, 
aw-akening the moil lethargick Sinner. The Shakes of the EartĴ mke did 
no damage in the Valley of Mazarâ  only frightning of the People.

V o lll, F f f Fakrm^
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PaUrtHO received fome Detriment in moft of the Buildings, efpecially the 

Palace and Hofpical of Sc. Bartholoniew *, the Sreepleof St. Nicholasy belong
ing to the Auguiineŝ  was ruined, and fome hurt done to the Church ; but 
Jlttle Mifchief elfc done, and no Body hurt.

In all the Buildings of the Theatre are ihatterM ; the Royal, and
Archbiihop^s Palacê  with the Seminary, are all cracked : I'he vaft and 
ftately Church of the Framfcans broken in many Places, and the Roof of the 
Veftry fallen j the Steeple of the Church of the Annunciation thrown down 

^  with the Death of the Sexton •, the Top of the Spire of the Dome cicft: Many
private Buildings were thrown down, and all the reft íhorcd up; there were 
but few Pcrfons killed.

Randazzô  Ntcofiâ  Cities in the Mountains, fufFcred in their Build
ings, The ñríl, and half of the Mother-Church were deftroycd, wirh the 
Pariih-Church of St. Lucŷ  and was much damaged in its MonaÜerits; one 
whereof is not habitable ; The lall had its "Dome very much hurt, Cafiigkm 
had the Caftle and many Houles thrown down. In Franca Villa and 
irojfâ  the greater Part of the Buildings, and fome Churches. MafcalU quite 
luined, but not many killed i moft of the People being abroad, at aPro- 
ceOion with the Reliques of Sc. Leonard their Protestor.

Aidone received a confiderable Mifchicf; two whole Qiiarters, with many 
■' of its Inhabitants, being deftroyed ; in the Quarter of Sr. Laurence there

is nor one Houfe ftanding, and the Churches ruined ; in that of St 
the Church of the Ainiinciaiion and its Oratm thrown down, with icveral 
other facred Edifices. In the other Parc of the City, which ftands lower, 
tliere were not fo many Houfcs nor Perfons loft ; yet the Church of Pope ho 
is quite flat, and the magnificent Church of the Dominicoiis in Ruins, with 
the Convent of the Rtfonnati Offervantî  one of the beft in the whole Province, 

Abi Aquileâ  commonly called Jaci Realê  fituated at tlie Foot of Mtnâ  
isalmoft quite deftroyed, and its Inhabitants buried in the Ruins, with many 
Convents *, amongft the reft, the famous one of the Ojfervanii Reformatio 

Act Si. Antoniô  Ad St, Filippô  St. Gregorio, Pedara Trecajlagnî  Bonnacort'ty 
îcolojl̂  Mottâ  MefterbiancOy Feniciâ  and fcvcral other fruitful Villages, fi- 

tuated near Mongihelio, are deftroyed, with ail the Habitations of pkaíánt 
Hills about Cataneay which are now in the Duft.

PaternOy about 12 Miles from Catanea, a populous City, at the Foot of 
iAongibellOy loft moft of its Buildings, all the Convents of Fryars, and a 
very fine Monaftery : In the Ruins were buried 40 Perfons, AdcrKO had the 
fame f'ate.

Cantahiano Piemonte in the Valley of Emonâ  Francofontê  Patagonia in the 
,4 Valley of Noto , are little lefc than wholly levclPd, and about 300 Perfons

deftroyed. The Marquils of was miraculoufly faved, by leaping
out through the Crack in the Wall of the falling Edifice.

Cataneay one of the moft ancient and famous Cities of the whole King
dom, honoured by the Courts of leveral Monarchs, and an Epiicopal See 

(,, even from the Times of the Apoftles, giving place to none in the Beauty oí
J  ’ its lacred Edifices 5 amongft which, the Dome was the moft fumptuouŝ iind
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brgc in all Sicth\ adorned with excellent Pidures and richly fumiihed  ̂
bldfirJ with the Reliques of the invincible Martyr St, Agathâ  and honour
ed with the Bodies ot icveral Kings, i befides ic had a very high and cu- 
riouHy built Steeplê  Mere were a great many Nunneries; amongft the reft, 
the MonaiVcry of the Tm/Vv, and that of Sc. B¿nedi6î  with that Prodigy of 
Workmaniliipthe magnificent Monaftery of Sr. Nicholaŝ  with its Temple; 
a Place famous iorfevcral Reliques. Next, t h e C o l l e g e ,  the Con
v e n t  of the and tv/oof ú\t Domimcans \ the beautiful one of G7-
ptchinsy the Imperial Convent of the that of Ú\(̂ Reformed Mi-
norttcŝ  that of tlie Reformed Atigujlineŝ . with ievcral other Friaries, v/ith an 
infinite Number of the- anticnt and modern Churches, Colleges, and other 
publick Buildings, inhabited wiih z^ooo Souis.

Its Nobility, many and anticnt: Learning was here in its Glory; the Ci
tizens were themlclves learned, and Lovers of Knowledge, aifilled with the 
many Privileges granted by the King. I'he Univcrfity, where the learned 
Linrcl was conferred on the Worthy, made this Place the Sicilian Athens. 
This once ib famous, now unhappy Cataneâ  had the greateft Share in this 
Tragedy. Father Antonio Serrovitâ  who was to preach at Catanea the Lxnc 
following, was on his way thither on the i ith, at 20 Hours and i  *, and at the 
Dilbnceof a icw Miles heoblcrved a black Cloud, Jike Night, hovering over 
the City, that there arofe from the Mouth of Mongthello great Spires of Flamê  
which fprcad rhemfelvcs all round *, that the Sea, all of a fudden, began to 
roar, and riC* itfclf in fwclling Billowsthat there was a ver)’ great and 
dreadful Blow, as if all the Artillery in the World had been at once dll- 
charged̂  that the Birds flew about aÜonifh’d in the Air; that the Beads- 
and Cattle in the Fields ran crying about, affrighted ; that his and his Com
panions Morfes were fo ftartled, that they ftood llock í\ill, trembling fo as 
that they were forced to alight; which they had no foonerdonc> but they 
wt*rc lifted from the Ground above two Palmes \ and cafting his Eyes tO' 
wards Qatama he with Amazement faw nothing but a very thick Cloud 
of Dull in the Air. T'his was toe Sccnc of their Calamity. For of the 
ínagnííicent Caiami there is not the leafl Footikp to be íéen. AJJ its 
Edifices are levelled^with the Ground, except the Chapel of St. Agathay 
Ú\tRotnnday the Caftle of the Walls that cncompafled it, and a few
niean Houles. There was a very great Deftruclionof the Inhabitants buried 
in the Ruins of the BiOiop’s Palace, the Steeple, and Domy wiisre moft of 
the City, frighted with Frida/% Eartbqiiakê  were got together to carry the 
Keiiques of St. Agatha in Proceifion. Many of the Nobility were laved 
under the Chapel of the Saint, and fome of the Clergy; The Number of the 
Dead were about 15000; for though the People had llaid in the Fields all the 
(̂ttttrda\\ yet the Solemnity obliged them to be in the City on the Sunday to 
pay their Devotions at the Procefiion. Of the BencdiStineSy about 25 were 
billed in the Quire*, of the Jefuitŝ  21 > of the Conroentmhy 11; the Number 
of Dominicans \% not known ; the Carmelites were all buried, except one, 
w they went in Procefiion ; and fo were the greater Part of the other Re
ligious Orders 5-and of the Nunŝ  few were laved. T h i s  w a s  the Tragcdy.of* 
I Ff f a Cat anea I
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Catanea\ which was accompanied with dreadful Lightning and Thund 
from Heaven, with Deluges of Rain ; and in the Ruins were heard nothin? 
but Cries, Shrieks, and dying Groans. On the Heaps of Stones we may 
now write. Here was Catanea.

Lemini, a very antient City, honoured with the Births of many illuftri, 
oils Pcrfons, amongft the reft that Father of Eloquence Gregorio hontin̂  
of a long time an Epifcopa! See, &c. felt that Shock on the 9th, with fuch 
Violence, as threw down and ruined the greater Part of its Buildings- 
amongil which was the antient Convent of Minoriteŝ  famous for being the 
Dwelling-place of St. Anthony of Padua ; the Rô al Convent̂  fo called from 
the I'omb of one of our Queens, buried there i under the Ruins of which 

^  four Religious were buried j the reft efcaped miraculouíly. But the lall
Earthquake on the 1 itii laid in the Duft the Remainder of the City, with the 
Death of about 4000 People, that return’d thither after the fidl Shake to 
take care of their Goods: So that now there is but the Carcafc ot a City, all 
lhatter’d to Pieces, not one Houfe left ftanding.

CarlentinCy a modern City, being as a Citadel dependent on Lentinî  had 
the fame Fate. The beautiful Cattle of Licodia all ruined, with the Mar- 
chioneis of Martini and all her Children buried therein,

Bi'zrini, a City of rich Inhabitants, is levelled with the Ground.
Sortino and Cajfero are quite dcmoliihed j in the firft about 300 pe. 

rilhed,
jlgojlay a trading Town, built on an líland, in a large Bay which makes 

a capacious Port, was all blown up into the A ir; for, befides the Damage 
of the Earthquakê  there was a gre.it Quantity of Powder in the Caftlc, that 
took fire and killed feveral of the Citizens, that had efcaped into the Fields, 
with the Stones of the Buildings. Hereperifhed about 3000. The enraged 
Sea grew terrible boifterous, and tempcftuoufly beat againft the Wails olthc 
Dominican Coirjcnt with fuch Fury, that lome Galleys, l>clonging to the 
of IvMtâ  Icarcely eicaped Shipwreck in the Port. Jn fine,

Jjî us uhiouej Pavor̂  plurima Mortis Imago,

The Country of jW/7////, in the Dutchy of felt the fame Fa»,
with the Deilruftion of the Inhabitants.

'• Syracufâ  famous in old time, an Epiícopal See; In our Time, like the
Pi&mx arifing from the Aihes, (landing upon a Peninfulâ  by Arc made an 

%, Ifiand, having a Bridge to the main Land ; ftrengthned with a modern
! Fortification, fufficiently populous, by Reafon of its convenient Situation for

Trade; full of Nobility, and beautified with Churches, Convents, Mo* 
naileries, and Palaces,now mourns in Ruins. It was fcniible of Fridaf%̂  but 
ihook to Pieces by the Sundafs Earthquakê  with the Lois of many thou* 
fánd Peribns. Moft of the Nobility faved themfelves by a timely Flight*
Of the Religious, not many periihed. Scarce a Village in the whole Diocclc 
is left; Confufion reigns every where ; and the Mifcry is encreafcd by Want 
of Food, caufed by the Granaries and Mills being deftroyed.

j
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lAfcrky Palazzuoloy and Bufcm lie in Ruins, with many Inhabitants dc-

 ̂ populous Place, fituated near the Sea, which waíhes the 
foot 01 the Promontory PachinOy has loft all its Buildings, Here they
reckon about 2000 dead.

Gierraiaria with its Fall kiHed nioft of its Inhabitants: The Marquifs him- 
fiif, with his Wife and 3 Children, cfcaping on Fridaŷ  were on Sunday 
buried in the Ruins; the Marquifs and his Children were taken out alive, to
bewail the Lofs of Iiis Lady.

in the Valley of Notô  is fiiaken to Pieces; the Churches and 
chief Buildings even with the Ground, and the Religious Orders all turned 
out into the open Air, or under Huts and Cabbins.

Occhlnld efcaped not the common Calamity.
Mncô  an ancient City, is now no more; and the greater Part of the Ci

tizens and Religious.
CdiagironCy a City confpicuous for its Senate and Nobilicj', fuíFer’d in 

this univerfal Calamity the total Ruin of its proud Edifices. As the princi
pal Church, with its very high Steeple, or Spire; the famous College of St. 
Julian \ the Temple of Sr. George y the Pariih-Church of St. James; ad
mired for the Pidtures of Epiphaniusy the Chapel only remaining, with the 
Image and Reliques of the Saint. The Temples of the Conventuals dirown 
down; the famous Bridge that joins the Convent to the Town íhatter’d to 
Pieces, and the Dormitories not to be inhabited ; the* famous Convent of St. 
BonaventurCy the Fall of whofc Temple and Spire, was the Dcflruclion ot 
the lower Buildings; the College of the Jefuits and the Steeple of that noble 
Church are quite ruined. Carmelitesy DominicanSy AuguJlineSy Crouched-
Fryarsy &c. are all without Churches and Convents. The Monafteries of 
St. Gregoryy St. Chiaray St. Salvaioty and St. Stepbeny with a Confervatory of 
Orpbansy are all íhook down. In fine, the Senate-Houfe, adorned with 
moil curious Statues, and all the other Buildings, arc either fallen, or threaten 
afuedcn Kuin. In thefe Defolations about 1000 People were loll.

Modicay a populous Place, and a Chief of the Seigniory of the Admiral of 
Cafiiky has its Buildings and famous Caítie laid in the Duft. Seignior Ah 
bot Frederick̂  tiic Frocurator̂ Qencraly faved himfelf in the College of the Je- 
faitSj from whom we had the Account; and that the Cities of Ragufay Sicilyy 
and Cbiaramonte had the fame Misfortune.

Cotmfo fuifer’d much in its Buildings, tho* but few were kill’d : The Con
vent is down, but the Church ftands.

NotOy an ancient and ingenious City, full of Nobility and fine Buildings 
Convents and Monafteries, as we hear from a Courier from thence, is all 
Hiined : The Convents of the DofninicanSy CcJtvcniuals, Refcnnatiy Cat'vteliicSy 
.^d Capuchins which was indeed a wondrous Fabrick, arc all torn to Pieces. 
The Church of Crucifixiony iht Bornê  and all the Nunneries arc down,
'''ith the Deaths of many Citizens and Nobles.

io  conclude, there is not a Corner in all the Valley of NotOy that is not
^nied w holly, or for the moft Fart, with a dreadful SJaughrcr o f  the

Pcopl'.'
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People. The Southend Coails, as Licaiiy Ten'a Novâ  and Gircnti li 
iuffered Dimage in their Buildings : And all the Calllcs ot' the Valiev!̂  
Emom̂  near Mongihelky are crack’d and broken, or thrown down.

3. The continual fiery Eruptions of Mtna (ot whirh the firft that v 
¿'na/uTu” li^ve any Account of, happened 500 Years before the Deflrudbion of 7>̂ 
n.i07.p- =• as Diodorus Skuhs relate )̂ have been taken for the inoA hkely Ciufes of the 
inücc X 1 Shakes that from time to time iiave laid walle the Ifiand of SiciHa-
i.cap.4.ari as is obferved by Fazellô  where he remembers Thiit of the Year

which on the loth of Dcccmhet\ at the 23d Hour, Hiook the whole IHand-
and eipeciaily Val di Notô  Syracufa, Sortmiy Mihllx̂  CManeâ
Notô  CaUagtronê  Mehtdk *, and in Ihorc the iame Cities and CaíVlcs, which 
were miferably ruined by the tv;o late viok'nt Earthquakes of this prcfcnt 
Year 1693.

The firft of which was at 5 o* Clock, the next Night after the 9th of 
nmry: Its Motion was of that Sort whicli /¡riftotle and P/w/)'call the lirft 
Species, and is by them likened to the íhaking Fit of an Ague, Cíiufinír 
luch a Motion as fiiakes the Earih from Side to Side. In this firít altiiolhll 
the Edifices in the Country were thrown down whereof fome were very high 
and llrong-built Towers. A great Part of the City of Catancâ  with many 
others, were demohihed, and a great many Buildings in Val di Noto \ f e  
aifa was ahb much íh.itter*d, but not ruined. This was not preceded by 
any Darkneís in the Air, butapleafing, ferene, warm time*, which was the 
more obfervable, as being unufual at that time of the Year: Yet it wasaot 
to any Excefs.

Some Perlbns, which the Evening before were travelling in the Country-» 
obfcrved a great Flame or Light at about an Italian Mile’s Ditlance; and fo 
bright, that they took it for a real Fire made by Ibme of the Country Peo
ple ; and though they wentdiredlly towards it, yet it fecm’d to keepatthe 
lame Diftance from them. Whilft they were obfcrving this Appearancc, 
the Earthquake began, which was fenfible even to the Horfes they rode upon, 
that were affrighted thereat, and the Trees were all ihaken. Upon thisthc 
amazed Travellers, looking for the I.ight tlie faw jull before, fcjnd it 
quite vaniilied. We perccivM, turning toward the Sea, that the Waves, 
which before the Shake only beat gently upon the Shore, began now to make 
a dreadful Noile. The next Daŷ  which was the loth, the Night andUiy 
following, the Air was cver-íhadowed with Darknefs, and tinged with a 
deep Yellow 5 and the obfcured Sun ilpjck our Minds with a melancholy 
Prefage of the approaching which was the fecond, and liappenM
on the 11 th of the fame "Januarŷ  about the 2 ill Mour, and laííed about 4 Mi
nutes. It was much like the 2d 5<?r/, which Arijlotle and Pliny cú\% 
Strokê  for its refemblance to the beating of an Artery *, and by P̂ tJoniuŝ  
in Senecâ  is reprefcnted by the Name of Vibrationŝ  it being a p e r p e n d ic u la r  
lifting up of the Earth, Its Impttlfe was fo vehement and powerful 
not only many Cities and Countric*s of the Kingdom of Napleŝ  but nic 
liland of Malta participated alfo of its Fury, It was in this Country in> 

<poiilblfi.tQ keep upon our Legs, or in one Place, on the dancing ihok:
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ihofe, Ground, were toíTed Tfom Side to Side, as if
on a rolling Billow.

In open Places the Sea funk down confidcrably v and in the fame Proportion 
i n  t h e  Forts and indofed Bays; and the Water bul)blcd up all along the Shore.

T h e  opened infcveral PJaccs in very long Clefts j ibnie an Hand’s 
Brtadch, others half a Palm, others like great Gulphs. From thefeOpen- 
inss that were in the Valleys fuch a Qjantity of Water iprung forth, as over
flowed a great Space of Ground ; which to thofe that were near it, had a 
fcnfible fulpbm'eous Smelly though in a low D.gr^e, and without that un- 
plcafant Stifling produced by the Smoak of Brimftme.

In the Plain ot Cataneâ  an open PJao:, it is reported, that from one of 
ihcfc Clefts, narrow, but very long, and about 4 Miles off thc 5̂ á, the 
W a t e r  was thrown forth altogether, as fait as that of the Sea.

In the City of Noto is a Street of half a ivlilc long, built of Scone, which 
atprdentis fettled into the Ground, and quite hanging on one Side, like a 
\Vail that indines; and in another Street, before the i/f/Dttr̂ í?, is an 
Opening big enough to fwallow a Man and Horfc.

G r e a t  Kocks were loofened, and thrown down from the Mountains every 
nhere: And in the Country of Sotiaô  inliabiced by about 5000 Perfons, a 
great Number periflied in the i loulcs wliidi were beaten down by them in 
their way, as they rolled down I'rom the Hills. A great Ciflern, or Refer- 
vatory of Water, hollowed on the To¡̂ ot a Rock, was loofened and thrown 
off from the refl: of the Rocks, and ilid down to the Bed of the River that 
runs in the Bottom ; where the Ciítcrn remains as it was, full of the fame 
Water it had received before the Ê '.rtbquake,

A very great many Grotto*Sy made by Art or Nature, are now fallen in. 
In Syraaifâ  and other Places neur the Seâ  the Waters in many Wellŝ  

which at firft were/*//, are b e c o m e a n d  have not as yet loft their 
Goodnefs ; fb they are ilill fit to drink.

The Fountain A'eiLufâ  for the Space of fome Months, was fo brackiih, 
that the Syracufans could make no ufe of i t ; and now, that it is grown 
fwccter, its Spring is increaicd to near double.

In the City of all the running Waters are dried up; and, amongft
ihe red, a Ihiall River near to if, with whleh they watered their Gardens and 
*̂ chards. It was contrary to the Hct-Eaibŝ  which are augmented by a 
jd Part of what they were before the Earthqttake,

In many plain and level Places, very high Walls leaped from their Foun- 
darions above two Paces, leaving that wbole Space perfeilly clear and free 
from Rubbifh and Ruins, as if they had been taken up, and carried off. 
And in Syracufê  two Side-Walls of a fmall Houle jumped up from each 
tither j the one upright, and flood upon its Bottom, at a great Diftance from 

former Place j and the other, leaving its Companion, 6ew away fo as to 
âke an Angle with the other, to the Wonder of the Beholders of ib 
t̂ravagant an Accident. Not far from the Country of C âro  ̂ froni the 
ops of 2 Mountains, between which through a long Valley ran a

^̂ 0 very great Rocks were loofened» which, tumbling down over agamft
each
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íach other, metfoexailly as toclofc: up the Valley, and ilop theCuir̂ tit r 
the River j which, not finding any Siéterraneous or Side-Paííige, has filpi 
up the Valley to the Top of tlic Rocks that were thrown down̂  and 
over them, forming a I.ake 3 Miles round of a confidcrablc Depth.

In the Teritory of Sortim̂  In a Piece of Ground half a Mile Iona k 
much narrow, the Ground, at feveral little Interfticcs, is funk from tĥ 
Level in fome Places 2, in other 3 Píj/wj, and ends in a very deep circoi/ 
Gulf or Swallow. ^

A Fountain, in the very Minute of tlie Eartl̂ uakê  On th.e nth, threw 
forth its Waters tingcdof a Blood-red; which continuedfor 3 Koiidí, and then 
it dried up, leaving many Holes in the Mud at the Bottom, through which 
real Aíheswere thrown out; and the next Day the Waters recürnedof the 
former Qjality, without the lead Alteration.

In the City, encompafled with Caves on three Sides, altho* by theccnfi- 
derable Shakes that were given it.there was not much Ruin made, yet aver? 

Itf dreadful Sound and Noifcwas heard for a great while.
J?i The South Winds have blown very much, which ftill have been impctu-
I*? ous in the mofl: fenfible Earthquakeŝ  and the like has happened at othtr
I times.
i, From the nth of Jíin. to this 14th of Sept. there have been confiderablc

^  and ilrong South Winds, preceded by a Noife like Cannon at a great
cance; íbme of a longer, fome of a íhorter Continuance: This has been 
obfcrved in all Parts, but louder in cavernous Places, and in the Valleys b  
tween the Mountains *, wiierc the Shakes were more violent, in Propordonto 
the Diilance from the Sea.

1 Darkncis and Obfcurity in the Air has always been over us, b'jt ftill in
i' F fcrior to that on the loth and i tth of Jau. and often theie Clouds have been

 ̂ thin and light, and of a great Exrent-, fuch as Authors call Rar.e NuiticuU.
Tfie Sun often, and the Moon ahvays obfcured, at the Rifmg and Setting; 
and the Horizon all Day long dafty ; fo that our wonted Profpcds arc 

j ihorten’d ; but for fome little time paft it has grown fomething dearer.
4, The Heat, at the Beginning of Summer, was not extreme i but, the Sun

entering PlrgOj it grew very great, and at Noons intolerable.
Since thefirftof Aigufiy which was a moft tempelluous Day, not only for 

the exceíTive Rains for about 4 Hours, but for the Hail and very loud Thun* 
der, the Shakes of the Earthquake have been lefs fenfible, and fcldomeri 
and for two Months not fo univerfal 5 but fometimes in one Place, ibmetimcs 
in another.

It has been obferved, tliat in left folid Ground, fuch as Chalk, Sand, or 
looíé Earth, the Mifchief was without Compariibn greater than in the rocky 
Places: And in Syracufa the DiíFererKe was vifible in 3 Places; that is, m 
the middle of the City, in the little Ifland, and in f>aracatî  where thean- 
fient Syracufa flood ; in all which Places the Buildings* being on ft Tock) 
Foundation, remain for the moft part untouch’d, or only ihaken, oratlcal 
not quite demoli/hed : Whereas, on the contrary, iti the reft of that Terri' 
tory, which is not rocky, a very great Number of n o b l e - Síru¿tures 
Towers lie like a horrid Defert, and Heap of vaft Ruins.

in£D 'j k



The EfTeíts it has had on human Bodies, altho’ I do not believe tlicy liav c  
all been immediately caofed by the Earilquake, have yer been variouj; ¿ch 
as h'toliftmcfs, but not to any great Degree; Madnefs, Dulnefs, Soltijhnefs, and 
Stdlidily every where; Hypocbondriack, Melancbolick, and Choterick Diftenvjers; 
Üvery Day/vw/i have been common, with many Continual and Tertian \ 
MaUgnan!, Mortal, and Dangerous ones, in a great Number, witii and 
hrtbargics. Where there has been any Infcftion caufed by I'ntiialmalMa!,gn,h 
cf the Ar infinite Mortality has followed. The Sumil-Pox has made great 
Dwftrudion among young Children; and in Ihort there has been noScacj 
nor Condition, which lias not had its Share in lb univérúl a Calamity.

( 409 )

The Number of the Inhabitants before the Earihpakey and of thofe
that perifhed therein

Names of the 
Cities,

Numb.
of

fnhab.

Numb.
oftbofi
kiU'd.

The Nawes of the 
Cities.

Niin:b.
of

Inhab.

Numb, 
of tbok
kilN.

6173 2300 Mazzarm. 7696 0
S. Jgatba, 1402 20 Nicoî l, 844 4
Avola. 622Ŵ' 800 Nixerni.
Bufceina, 2192 goolNoto, 12043 3000
Bonaccurfo, S44 94 Occbtelia, 2910 100
Bouielh, 172 2S. Giovanni Lapunia, 10S2 >5
Buitra. 3492 Jact Rsale. 12895 739
Buccberi, 3295 300 Jaci S. A)noiúo. 6303 ^335
CiiUagirone. ^2339 800 Leontini. 10063 1212
Cctanea, 1S914 18000 Lkodia. 4898 741
Comifo,V 5305 269 NUneo, 1355
Qcfli! di Jacú 331 32 Palagonia* 1862 ■29
Cariecniini, 275Í 77 Vedara, 1582 475
pftffaro. I 4 5 Í Í 15 Palazzolo, 5571 700
Chiaramonie,T •* • 1 • 4830 303 Ragufa. 9946 5000
tioridia. Í037 20 Sortino. 6316 2500
Firk. 3610 800 Syradifa, 15399 4000
Finida Mbncaiiok 1651 14 Scicbili. 9382 2000
Francofonte, 2039 345 Scordia. 907 ÓÓ^ * 1t̂arlaiana,% m A 1 29SI 541 Spaccafurno. 7987 2200
Mafcaii. 1200 *5 Trezza, 200
^ffd Nunziata 394- 55 Trecqftagni, 3264 1000
Militello Val di Noto» 6438 600 Terra Nova, 5^89

Mtchele, 1838 1 Tremijieri, 996 90
Mehlli.
\A ^ 5480 900 Vittona, (Grande, 3950 200
Monierqffo.If ». ^ 234 232 Tetra Grande 0 Vtu 1602 200
Modtca, Í82O3 ^400 Vizzm. 10678 200c

Sum ¿54936 K99Í’?
G S g XVIII.
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jifi Earth- XVIII. On Mondaŷ  OEloh, 20. 1687, (iV". 5 .) at 4 of the Clock in the 
Morning carnea hoxúbXc Earthquake and Noifê  with which feme Houles fell, 

Alva- and fome Pcribns were killed under the Ruins.
5 of Clock in the liimc Morning was another Shake, with die fame

p. s*. Is'oiic.
At 6 of the Clock in the aforefiid Morning, when we thought we had 

been ali in Safety, cainc another Shake with great Fury and rulhingKoifc;
I iht: Seâ  with great bellowing, camc beyond its Bounds *, the Bi*lls rung of
1" themfclves; and the D f̂truction wasf) great, that no Building ftood. The

Noifi was fuch, that thofe in the Fields aíTure us, thac the Cattle were in 
^  great Afloniibment ; Cai/aOy CanetCy Pifcĉ  Chancaĵ  and Los Cborilloŝ  arc
t ‘ all ruined. There are more than 5000 dead Bodies found, and they find

more daily i lb that wc know not their Number,* - ——

» ' r̂F.arth- XÍX. Tiie Inhabitanti of Jamaica expeft an Ear-th'iuah every Year,
wV." Some of them arc ot Opinion, that they follow their great Rams. One of
1687-8. By them happened on Sunday the 19th of p€b. 168J, about 8 in the Morning. 
íratí!*n! 1 ibund in a Chamber, one Story high, the Cabinets and feveral otĥ r Move-
309.P.81. ables on the Floor to reel, as if the Foimdations of the iioufc had been

railed. I looked out at a Window to fee what was the Matter, and found 
thac the Pidgeons and other Birds, in an Aviary hard by, were on their 
in great Aítoniíhment. It came by Shocks; there were fhrc*e of them 
with a little Paule between; It lailed about a Minute:of Time in all; and 
there was a fmall Noife accompanied it. A Pair of Stairs higticr it threw 
downmoft I'hings off the Shelves, and had much more vifiblc FBcih than 
below. This was generally felt all over the Ifland at the fame Time, or 
near it ; fome Houles therein being cracked, and very near ruined; others 
being uncovered of their Tiles: Very few efcaped ibme Injury i and the Peo
ple in them were generally in a great Coní êrnation,- feeing them dance. 
'I'he Ships in the Harbour at Port-Royal̂  felt it ; and orte, who was Eaftward 
of the Ifland, coming thither then from Europê  met with, as he faid, st 
the fame time, an Hurricane. One riding on Horie-back was not fenfible ot 
it. A Gentleman being at that Time abroad in his Plantation, told me, he 
faw the Ground rife hke the Sea in a Wave, as the Earthquake paflcd along, 
and that it went Northward *, for that, ibme fmall Time after he had felt iU 
he faw, by the Motion of the Tops of the Trees on Hills, fome Miles diílanf, 

V that it had then reach’d no farther than that Place. The Spaimriiŝ  who in*
}iabitcd this Ifland and thofe neighbouring, built their Houfes very lo"̂* 
and they confiftcd only of Ground-Rooms, their Walls being made of 

 ̂ which were as much buried under Ground as ftood above, on purpofe to a*
- void the Danger which attended other manner of Building, from

quakes. And 1 have feen in th'j Mountains afar off bare Spóts, which, 
Inhabitants told me, were the Effects of Earthquakes throwing down Fart® 

iijj the tlilis, which continued bare and fteep,
XX.



XX. >• The icrx\h\<t Earthquake which happened ú̂ne 7. 1592, between '
II and 12 df the Clock at Noon, ihook down and drowned 9 tenths of the 
Town of Port Rcyal in two Minutes Time ; and ail by the P̂ karf-fide \tk left ; ' 
than one: Very lew elcaped there. I loft all my People and Goods, ' my 
Wife and two Men, Mrs. B. and her Daughter: One White iVJai.i cfcaped *, 
whogave me an Account, that her Miftrcfs was in her Clofer, two Pair of 
Stairs higli, und ilie was lent into the Garret, where was Mrs. B. and her 
D.iLighter, when ihe felt the Earthquakê  and bid her take up her Child, 
and run down j but turning about, met the Water at the Top of the Garr:t 
Stain: for the I loufcfunk downright, and is now near 30 Foot under Wa
ter. My Son and I went that Morning to Uguania\ the Earthquake too!: 
us in the Mid-way between that ajid Port-R'ija!̂  where we wcr̂ * near behig 
overwhelmed by a fwift rolling Sea, 6 Foot above the Surface, without any 
Wind ; but it pleafcd God to favc us, being forced back to Uguamâ  wh-re 
I found all Uoufcs even with the Ground; not a Place to put one*' Head 
in, but in Â í;̂ rí?-Houfes. The Earth continues (7 «w 20.) to ihake 5 or 6 
times in 24 Hours, and often trembling. Great Part of the Mountains fell 
down, and fall daily. I pray God divert thofe heavy Judgments which Hill 
threaten us.

2. We have had a very great Mortality the Great Earthquake By__ ib,
have little ones daily; ) almoft half the People, that efcaped at Port-Royal̂
arc fmce dead of a Malignant Fcver̂  from Change of Air, Want of dry 
Hoiiil'S, warm Lodging, prop.r Medicines, and other Conveniences, 
tcmher I. 1692.

3. A great Part of Port-Royalx̂  funk *, that, where the Wharfs were, is now Sy----ib.
fome Fathoms of Water; All the Street where the Church ftood is overflowed̂
that the Water Itands fo high as the upper Rooms of thofe Houles which are 
Handing. The Earth, when it oĵ encd, fwallowcd up People, and they 
rofe in other Streets; fome in the Middle of the Harbour, and yet were 
favcd; though at the (ame time I believe there was loft about 2000, Whites 
end Blacks. At the North above looo Acres of Land funk, and 13 People 
with it. All our Houfcs were thrown down all over tRe Ifland, that we were 
forced to live in Huts. The two great Mountains, at the entring into 16 
MikWalk̂  fell, and met, and ilopt the River, that it was dry from that 
Place to the Ferry for a whole Day, and vaft Quantities of Fifh taken up, 
which was greatly to the Relief of the DiftrefTed. At TeHo'-jcs a great Moun
tain fplir, and fell into the level Land, and covered feveral Settlements, and 
dcflroyed 19 White People, One of the Perfons, whofe Name was licpkinŝ  
had his Plantation removed half a Mile from the Place where it formerly 
ftood, and now good Provifions grow upon it. Oí all Wellŝ  from one Fa
thom to 6 or 7, the Water flew out of the Top, with the great Motion of 
the Earth, Since it has continued iliaking, fometimes tv/o or three times in 
a Day •, foat Night, fometimes more, fometimes lefs; but, God be praifed, 

are but fmall. Our People íéttied a Town at Dgttania-fkle, and there 
are about 500 Graves already, and People arc every Day a dying itilJ. Sept,
2 0 .  1 6 9 2 .
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4- Between eleven and twelve a-Cloek we fcic tke Tavern (whcce i
then was) ihake, and faw the Bricks begin to rife in the Floor, and at the 
fame Inftant heard one in the Street cry, Earthquake. Immediately we 
ran out of the Houfe, where faw all People with lifccd-up liands bef>. 
ging God’s Affiilance. Wc continued running up the Street, whilft cn 
cither Side us we faw the llouics, íóme fwallowcd up, others thrown on 
Heaps i the Sand in the Street rofe like the Waves in the Sea, lifiÍRgupal| 
Perfons that ftood upon it, and immediately dropping down into Pits, and at 
the fame Inftant, a Flood of Water breaking in, and roiling thofe poor Souh 
over and overj fome catching hold of Beams and Rafters of I loufcs, others 
were found in the Sand that appeared, when the Water was drained awaŷ  
with their Legs and Arms out; we beliolding tliis difmal Sight: The fa:a!l 
Piece of Ground, whereon 16 or 18 of us flood (God be praiíed;did not fink. 
As Ibon as the violent Shake was over every Man was dcGrous to know if 
any Part of his Family were left alive. I endeavour’d to go towards niy 
Houfe upon the Ruins of the Houles, that were fioating upn the Water, 

V, but could nor : At length I got a Canoiî  and row'd up the gre.it Sca-fide
I towards my Houfe, where I faw fevcral Men and Women floating upon tlic

Wreck out to Sea *, and as many of them, as I could, 1 took into the Boat, and 
I ilill rowed on, till 1 came where 1 thought my Houfe bad lloal, but could hear

‘‘V of neither my Wife nor Family. Next Morning I went from one Ship to
^  another, till at length it pleafed God that I met with my Wife and twoof
^  my Negroes. She told me, when flie felt the I loufc íliake ran out, and

called all the Houfe to do the fame : Slie was no fooner out, but the Sand 
^  lifted up, and her Woman grafping about her, they both dropt into

the £ar//f together  ̂ and at the fame inftant the Water coming in rolled 
them over and over, till at length they catchcd hold of a Beam, where they 
hung till a Boat came from a Spanijh Vellel and took them up.

The Houfes from the Jeu's~JÍree( End to the Brca(l %vork were all íhakcd 
down, iave only 8 or 10, that remained from the Balcony upwards above 
Water; And, as foon as the violent Earibqiiake was over, the Watermen and 
Sailors did not ftick to plunder thofe Houles; and in the Time of their 
Pl’jnder one or two of them fell upon their Heads, by a fecond Earih<iuáty
where they were loft:.

As füon as the violent Shake was over the Miniiler deHrcd all People to 
join with him in Prayer *, and amongrt them were fcveral Jews that kneeled, 
and anfwered as they did ; nay, 1 heard one fay, they were heard io Wil 
upon ŷ fus Cbrift : A Thing worth Obfervation !

Several Ships and Sloops were overfet, and IqíI In die Harbour: Amongli 
the reft the Jícw/ Frigat̂  that lay by the Wharf to careen, by ths viokni 
Motion of the Sea, and finking of the Wharf, was forced over the lofso 
nnany HoufcS; and paillng by the Houfe where my Lord lived, 
of it fell upon her, and beat in her Round. Houfe; S h e  d i d  notoverfct, 
helped fome hundreds in faving their Lives.

As to the which you heard were ícen in tlic Air, ic\vasa
Falilioud j but a great and hideous Rumbling was heard in the
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•M

ED



infomucli that it frighted many Negroes that had been run a w a y  fome 
M o n t h s  from their Mailers, and made them come home.

The fTaiery that ijfued from ihaSaU-Pan-Hilĥ  forced its Paflage in, I be
lieve 20 or 30 fevcral Places, fome more forcibly than others: For in 8 
or 10 Places it came with that Violence, that had fo many Sluices been 
drawn up at once, they could not have run with greater Force, and moil of 
them 6 or 7 Yards high from the Foot of the H ill: 3 or 4 of the Jcaft of 
them we obfcrved were near 10 or 12 Yards high in the Mountain. \Vc 
taftcd the Water in moil of the Places, and found ic to l>e brackifh. Ic con
tinued running that Afternoon, all Night, and till next Morning about Sua- 
rife, at which time the Salt-Pans were quite o\*erflowcd.

The Mountains betwixt Spauijb-Town and 16 MikWalk  ̂ as the Way h‘cs 
aloii" the River, if you remember, about the mid-way they are alnioft per
pendicular, efpecially on the other Side the River ; dioic two Mountains in 
\\\z violent Shah of the Earthquake ]o\má together, which ilopt the Ĵ aiTagc 
of the River, and forced it to feck another, which was a great Way in and 
out amongil the Woods and Savâ iah \ for (as I have heard by fcvcral Hands) 
it was 8 or 9 Days before the Town had any relief from it : Infomuch that,, 
before it came, the People were in thoughts of removing into the Country, 
concluding it had been funk as was. Tht Mountains along the
River are fo thrown on Ikapŝ  that all People are forced to go by Gitanahoa 
to the 16 MJc-JValk.

Mr. Boshy (who with his Wife had a miraealous Efcape) told us, that 
that Afternoon, coming to his Plantations, he found the Ground opened in 
fcvcral Places 1 and in one, two Caivs were dropt in and imothered.

Tiie Weather was much hotter after the Earthquake than before; and fuch 
an innumerable quantity of Mafquetoeŝ  that the like was never Iccn fince the 
Inhabiting of the libnd.

Mountains at TcUt̂zvs far’d no better than thofc of j6  Mik-wr.lk'̂  a 
great Part of one of them tailing down drove all the Trees before it, and 
at the toot of the Mountain there was a Plantation that v;as wholly over
thrown and buried in it.

The Mountains in Liguania fell in fevcral Places, and in fome very íteep, ib. p. si
The Water in the Streets in Pcrt̂ Royaíáiá not fpout up as you have heard, 

but in ihc violent Shake the Sand cracking and opening in íeveral Places where 
People flood, they finking into it, tlit// í?/ít boiled ou: of ri:e that 
covered many and iavcd ot!it,rs.

5. The Year 1692 began in Jüii;a:r.a wl:h very dry and hot Weather,

( 413  )

which continued till when there was very hkioing IVeathcr and much 
Ram till̂  the End of the Month ; from which Time, till the Earthquake hap- 

ĉ ccíTive hot, calm and dry ; and on Tutfday the yth of Jtmê  
about 40 Minutes paft 11 ia the Forenoon, it being then a very hor, 

S:m-ihinc Day, fcarce a Cloud to be feen in the Sfy-, or a Breath of
|r to be felt, happen’d that Great SlvAĉ ío faril to thi* Plice, and to the 

'vhoic Ifland.
It



It beg.in with a linAli fretnbling, fo as to make People think there wag 
an Earthquakê  which I'houghts were immediately confirmed by a fecond 

fomething ftronger, accompanied a!! the while with a 
?ioffe, almoll like that of Thunder, which made them Ixigin to run out of 
their Houles. But alas! this was but fliorc Warning for them to provide for 
iheir Safety i for at the Heels of this fecond caiTic the Third Violent Shée 
which in lefs than a Minute’s Time (it continuing near a Minute) Hiook the 
very Foundation oF Port-Royal in fuch a Sort, that I believe 3 Parts in 4 of thj 
Houfes and the Ground whereon they flood, and moil Part of thofc who 
inhabited them, all funk at once quite under Water; and on the Place which 
was left, and is now landing, ihook down and flutter’d the Houfes in fo 
violent a Manner, that at our Landing it looked more like a Heap of Rub- 
bifli, than any thing cllé; there being, I believe, icarcc one Houfe in ten 
left rtanding, and thofc fo crack’d and fhatter’d, that few of them were fit, 
or thought fafo to live in, and fland now (July 3. 1693) empty. All rhofc 
Streets which were next the Ĥ ater̂  towards the Harhour-fiaê  where there 
were excellent Wharfŝ  clofe to which Ships of 700 Tun might lie and deliver 
their Loading, where were the beft Store-Houfes and Conveniencies for 
Merchants, where were brave flately Bjildiiigs, where the Chief Men of 
the Place lived, and which were in all Rcfpeds the principal Parts of Pm- 
Royaly now lie in 4, 6, or 8 Fathom Water, That Part which is now Handing 
is Part of the End of that Neck of Land which runs into the Sea, and makes 
this Harbottr (at the Extremity of which flands the Fort̂  not Jhook down, 
but much fl)attcr*d by the Earthquake) is now a perfedl Ifland ; the whole 
Neck of Land, from the Fort of Port-Rqyal now flanding to the Pallifadosŝ 
or other End of Port-Royal towards the Land (which is above a Quarter of a 
Mile)being quitedifcontimicd and loft in the Earthquakes and is now alfo 
with all the Houfes, which flood very thick thereon, quite IVattr: 
All which Part or Neck of Land (which is difcontinued) as alfo all the other 
Parts of this Place which funk̂  were, for what 1 can learn, nothing but 
perfc<5l  Sands ; and, by the People driving down Timber and Wharfing, 

were by little and little gained in time out of the Scâ  which now has 
at once recovered all again.

Capt.//í7/j and ibme others fay, that, when they came hither with Vena- 
Meŝ the Place, whereon was fmce built, was like one of the Keys
or little lilands that lie off this Ilarhonr (which by the Way arc all (landing) 
but continued by a fmall Ridge of Sand̂  which then jufl appear’d above 
Watery with the other Part of the Neck of Land, and I believe there is now 
as much Ground left flanding as then.

And one, who had been there fomc Years before under ontjackfon{'f¡y 
took and plundered St, Jagô  &c.) and returned with Venableŝ  told Capt. tids 
at his coming hither, that the Point or Place now flanding, when he was here

(as
faid, X hat clia not appear ___  _____
for already, flnce ÚK Earthquakê  the Sandy Ground at the P̂ //{/̂ í̂ w,orotbcr

Sicl«i
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Side, hath gained from the Sea feveral Acres. On this Neck of Land 
did People build great heavy Brick-Houfes; whofe Weight uponfo5<w¿̂ a 
Foundation may be fuppofed to contribute much to their downfall ; for the 
Ground gave way as far as the Houfes flood on ly, and no further i Part of 
iĥ Fort and ú\̂ Pallifadoeŝ  at the other End of the Houfes, Handing.

This Part of Port-Royal̂  which is now ftanding, is faid to ftand upon a 
Rock : But alas ! the ftrange Rents and Tearings of the Mountains here fuf- 
ficicntly evince, that Rocks and Bands are equally able to withfland the 
Force of a Violent Earthquake, If this Place be nothing but Sand fome 
would liave it, that arc its no WeiUWiihers) it feems ftrange that the 
Forcc of the Earthquake did not difljpate and difiblve the very Foundation 
of it, and that it did not fall to Pieces and icattcr under JVater̂  as the reft of 
the Place did j for the Shake was fo violent, that it threw People down on 
their Knees, and fometimes on their Faces, as they ran about the Streets to 
provide for their Safety ; and it was a very diíHcult Matter to keep one*s 
I^gs. The Ground heaved and Iwcll’d like a rolling fwelling Sea; (’tisa 
Ihangc Comparifon *, but, every Body here ufing it, I venture to do fo Jikê  
wife) by which means feveral Houfes now ftanding were ihuffled and moved 
fome Yards from their Places. One whole Street (a great many Houfes 
whereof are now alio ftanding) is faid to be twice as broad now as before the 
Eúrthquúe \ and in many Places the Ground would crack, and open and 
ihut, quick and faft: Of which fmall Openings! have heard Major Ai/ ând 
others fay, they have feen 2 or 3 Hundred at one l  ime 5 in fome whereof 
many People were fwallowed upv ibme the caught by the Middle, 
and fqueezed to death *, the Heads of others only appeared above Ground ; 
fome were fwallowed quite down, and caft up again with great Quantities of 
Water; others went down, and never were more feen: Thefe were the 
fmalleil Openings. Others, that were more large, fwallowed up great Houfes; 
and out of fome Gapings would illue forth whole Rivers of fpouted
up a great Height into the Air, which feemed to threaten a Deluge to that 
Parc of Porl̂ Royal which the Earth feemed to favour, accompanied with ill 
Stenches and ofTcnfwe Smells: By means of which Openings, and the Va
pours at that Time belch’d forth irom the Earth into the Air̂  the Sky, which 
before was clear and blue, was in a Minute’s Time become dull and red- 
diih f as I have heard it compared often) like a red-hot Oven. All thefe 
dreadful Circumftances occurring at once, accompanied all the while with 
prodigious loud Î oifes from \\\t Mountainŝ  occafioned by their Falling, 
and alfo a hollow Ñoif¿ under Ground, and People running from one Place 
to another, with Fear looking like fo many Ghofts, and more rcfembling 
the D.'ad than the Living, made the whole fo terrible, that People thought 
the Diflblution of the whole Frame of the World was at hand. Indeed 'tis 
enough to raife melancholy Thoughts in a Man now, to fee the Chinnieys and 

of fome Ikujes, and the Mafts of Ships and Sloops, which partook of the 
fame Fate, appear.above Water; and, when one comes firft ailiore, to fee 
fornany Heaps of Ruins, many whereof by their largenefs ihew, that oncc 
there had ftood a brave Houfe •, to fee fo many Houfes íhattcr*d, fome

half
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haif fallen down, the reíl (Icfolatc and wítbout Inhabirants ►, to fee wHerc 
llouícs have bceii í'wallowed up, lome appearing half above Ground, and of 
others the Chimneys only ■, but above all to llai>d on the Sea-íhore, and 
to look, over that Fart of the Neck oí Land, wliich for above a Quarter of 
a Mile was fwallowtxi up; then*, where once brave Streets of (lately Houfcs 
liood, appearing now nothing but Water> except here and ciica* a Chimney, 
and fome Parcs and Pieces of Houfes, Serving only to mind us of their fad 
Misfortune.

And tho’ Porl-Royu! was lb sireat a Sufferer by the EaNhquakê  yet it left 
more Houles ftanding there, than in all the Ifiand befides. It was fo vio- 
lent in other Places, that People could not keep their Legs, but were vio* 
lentlv thrown down on the Ground, where they lay on their Faces with 
their Arms and Legs fpread our, to prevent lacing tumbled and thrown 
about by the incredible Morion ot the Earlĥ  like that as is the general Com- 
parilbn of a great Sea. It icarce left a Planter’s Houfeor Sugar-Work (land
ing ail over che liland. 1 think it left not a Houle (landing at PaJfâêFort̂  
and but one in all Ligimia  ̂ and none in Si, JagOy except a few low Houfcs 
built by the wary Spaniards, And ’tis not to be doubted, bur that. Had 
there l̂ een 500 or 5000 7 'owns in Jamaicâ  the Eartbeuake would have ruinM 
e\'ery one. In Icveral Places in the Country the Earth gaped prodigiouily: 
On the North-fjde the Planters Houles, with the greateil Part of their Pbn- 
rations fand the Planters Houles are not very near to one another) were 
fivailoxveJy Houfes, People, Trees, all up in one Gape; inftead of which ap
peared for fomc time after a great Pool or Lake of Water, covering above 
1000 Acres, which is fince dried up, and now is nothing but a loofeíaBi 
or GrcPtcU without any the leafl Mark or Sign left, whereby one may judge 
that there ever had ilood a Tree, Houfc, or any thing elfe. InCkretét 
Precin<5l  the Earth gapi'd and fpouted up with a prodigious Forcc great 
Quantities of IVaUr into the Air, about 12 Miles from the Sea 5 and all over 
the Idand there were abundance of Gapingsor Openingsof the Eartb̂ vcmj 
thoufands; Marks of many whereof, which upon their clofing they left 
behind them, any one cannot chufe but fee that goes Into the Cojinrry*, 
and I Ivive leen levcral. But in the Mountains are faid to be the moll vio
lent Shakes of all; and*tis a generally received Opinion, that the nearer to 
the Momtains the greater the Shake \ and that the Caule thereof, whatever 
it is, lies there. Indeed they are ílrangely torn and rent, infomuch that 
they feem to be of quite different Shapes now from what they were; efpecial* 
ly the Blnê  and other Higheft Iv^untam  ̂ which feem to be the greateil Suf* 
ferers; which, during the Time of the fird great Shakê  and as long as the 
great Shakts cotitinued, which was above two Months after the firll Sbsky 
(during which Time the Shakes camc very (Irong and thick, fometimcs 2 or 
3 in an Hour) bellowed out prodigious loud Noifes and Ecchoings.

Not far from 7'ellowŝ  Part of a Mountainy after having made leveral 
or MffveSy overwhelmed a whole Family, and a great Part of a Planraiion* 
lying a Mile off; and a large///¿/̂  Moxiniain̂  near Portmorant̂  near a Days 
Journey over, is faid to be quite fwaliowed up ; and, in the Place where it 
ilood, there is now a great Lake of 4 or 5 Leagues over.
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In the Blue and iu nigh Neighbours, from whcnce came tiiofe
dreadful Roarings, terrible and amazing to all that heard them, may be 
rc-albnably fiippofed to be many ftrange Alterations of the like Nature : 
But thofc wild, deferc Places, being very rarely or never vifited by any 
body, not by Negro's thcmlelves, we are yec ignorant of whac happened there. 
But whereas they ufcd to aiibrd a fine green Profpedt, now one half Part of 
tliem at leaft iL'cmed to be wholly deprived of their natural Verdure, There 
one may fee, where the I'ops of great Mountains have tallen, fweeping down 
nil the Trees, and every Thing in their Way, and making a Path quite from 
Top to Bottom ; and other Places, which fecmed to be [>ccled, and bare, a 
Mile together; which vaft Pieces of Moimiam̂  with all the Trees thereon, 
fallinî  together in a huddled and confuted Manner, flopped up moil of the 
Rivers for about 24 I lours, which afterwards having found ouc new Pal- 
fagcs, brought down into the Sea, and this Harbour, ieveral hundred thou- 
fand Tun oF Timber, as I have heard computed from the moit knowing 
People there, which would fometimes fioac into the Sea in ftich prodigious 
Qjantities, that they looked like moving Ulands, I have feen Ieveral of 
ihofc large Trees on this Shore, all deprived of their B.irksand Branches, and 
generally very much torn by the Rocky PaíTages, through which, by the 
iorcc of a falling Stream and their own Weight, they might be fuppofed to 
be driven. One great 'I'runk of a Tree particularly, I have feen amongft 
the reft fo iqueezed asa Sugar-Cane after ic had paílcd the Mill. Some arc 
0Í Opinion that the Monnlam arc funk a Jittlc, and are not lb high as they 
were i others think the whole Ifland is funk Ibmething by the Earthquake, 
Fort-Royal is fiid to be funk a Foot, and in many Places in Uguaniâ  1 have 
been told, arc Wells which require not fo long a Rope to draw Water ouc ot 
them now, as before the Earibquake, by 2 or 3 Foot.

In this 1 larbour in Port-Rĉ al at the Time of the Great Shake (though the 
Seas Were very calm) was iuddenly railed liich a ftrange Emotion m the 
Water, that inmiediately ic fwclled, as in a Storm, great largo Waves ap
pearing on a fudden rolling with fuch a Force, that they drove moil Ships 
(if not all) in the Harbour from their Anchors, breaking their Cables in an 
inftanci but this was foon over, and in a little Time all was fmooth again. 
One Capt. Phips told me, that he and another Gentleman happened at the 
Time of the Earthquakê  to be in Uguania by the Sea-fidc ; and that at the 
T\mt of the Great Sbakcy the Sea retired from the Land in fuch Sort, that 
for 2 or 3 hundred Yards the Bottom of the Sea appeared dry, whereon they 
faw lie Icveral Fifh, ibme whereof the Gentleman who was with him r.ui 
and took up, and in a Minute or two’s Time the Sea returned again, and over
flow'd great Part of the Shore. At Talihoufe the Sea is faid to retire above a 
Mile.

*Tis thought there were lofl in all Parts of the Ifland 2000 People, and 
had the Shake happened in the Night, very few would have efcaped alive.

Since my Arrival here I have felt ieveral Shakeŝ  the firll and greateft 
whereof was on Good Frid̂ \ 1695, it lifted me compleatiy 08F my Chair, 
3nd fet me on my Lees, and was faid to be a fmall Shake: But I did not then
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lyjj hear the Noife (minding fomething elfe) which always immediately forerun
^  or rather accompanics it ; but I have fince felt fcveral lefs Shakeŝ  and heard

the Noife often, which is very loud, and may be eafily taken, by thofe not 
ufed to hear it ior a ruffling Wind, or for a hollow rumbling Thunder-  
but hath fome puffing Blafts peculiar to itfelf, and are moil like thofe of 
a Match made of Brimftonê  when lighted, but in a much greater Degree 

and fuch as a large Magazine of Brimjlone may be liippofed to make, when 
on fire. It is obfervablc, that every fmall is tele on ¿ihip-board as
fenfibly as on Shore, the Water lhaking as well as the Land.

It is likewifc obferved, that in windy Weather there never comes a Sbnki 
but in very calm Weather it is always expe(5ted. This Obfervation hath 
held tme in every Sbakê  that hath happened fince the firft great one.

*Tis obfcrvcd, that after Rain, they are generally fmarter than at other 
times; which may be from the Ihutting upof the Pores of iht Earthy where, 
by the Force is more pent in, and hath not lb tree a PaiTage as to pcrfpire 
and fpend ufelf, tíc.

Shakes often happen in the Country, not felt at Porl-Iioya!\ and fome- 
times are felt by tiiol'c that live in and at the Foot of the Mountainŝ  and by 
no botly elfe.

*Tis oblcrved, that fince the Earthquake, the Laud-Breezes often fail ui, 
and inftcad thereof, the Sea-Breezes often blow all Night; a Thing rardy 
known before, but fince common.

In Port-Royai, and in many Places all over the Ifiand, much Stdpburmi 
Combuftible Matter hath been found, fuppofed to have been thrown out, 
upon the opening of the Earlh, which upon the firft touch of Fire would 
flame and burn like a Candle.

St. ChriJlopherSj one of the Carihee-Ijiandsy was heretofore much troubled 
with Earthquakeŝ  which upon the Eruption a great Mountain then: of 
Combuftible Matter, which ftill continúes, wholly ceafed, and have never 
been felt there fmce: Wherefore many expc6i: fomc fuch Eruption in fome 
of the Mountains here, though we hope there is no Neceifity for it; the 
Shakes having been obferved to lofe their Force, and to bccome weaker and 
weaker ever fince the firft fatal one ; and *tis now fo long fince we have 
heard any, except now and then one fo weak as fcarce to be felt, that vvc 
have great hopes they will now quite ceafc.

After the great Shakê  thofe People that efcaped, (as many as could) got 
on board the Ships in the Harbour, where many continued above 2 Months 
after j the Shakes all that time being fo violent, and coming fo thick, fonw- 
times two or three in an Hour’s time, accompanied with frightful Noifes, 
both from under the Earth, and from the continual f;illing and breaking ot 
the Mountains, that they dared not come afhore. Odiers went to the Ph« 
call’d Kingfiown (or by others KiUkown) where, from the firft clearing of the 
Ground, and from bad Accomodations, the Huts built with BougnSi 
and not fufficient to keep out Rain, which in a great and an unufual Man
ner followed the Earthquakê  lying wet, and wanting Medicines, anda 
Conveniences, they died mifcrably in Heaps. Indeed there was a
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ncral Sichiffsy fuppofed to proceed from the hurtful Vapours belched from 
thc'many Openings of the Earth) all over the Ifland, fo general that few 
cfcapcd being Sick; and ’tis thought it fwept away in many Parts of the 
Iflanci, 3000 Souls; the greateil Part from Kingftown only, yet an unhealthy 
place. Beüdes the great Quantities of dead People floating from one Side 
of the Harbour to the other, as the5ííí and Land-Bnezes blew them, fome- 
timcs ICO or 200 in a Heap, may be thought to add fomething to the Un- 
bcalthfulnefs of that Place. July 3. 1693.

6. Moll of the Ships loft their Anchors and Cables which were towards JJyDr.sio« 
the Wharfs or Town, which I fuppofe came from the Sands and Houfes 
fallin<» on them and they, after the Earthquakê  rode in fewer Fathoms 
Water than before: Anti one may believe that fome of the Pĥ nomem 
may be accountcd for írom that.

XXI. TIk Earthquake which happen’d between the 4th and 5th of Jan. An Farth* 
1699. hath had ilrange Efieéls about úit Tungaroufe and Bataroian Rivers.

{ 4-T9 )

fo that the Place where the River had its Cpurfe formerly, was not to 
fccn. But far beyond that IJill, ioŵ rds Baiavia, the Water comes forth 
again from under the Earlb̂  which is funk down, but thick and muddy \ 
paifing over and thorough the Trees wherewich the Kivcr was formerly flopt 
up. The Trees lying in the River are of a fpecial Bigneis, and foclofe 
packt together, that it is impoflible to conceive how they came ib.

From the Mountains fuuated near the Beginning of the Batavian Rivery 
callcd by the Javanians Sonfy-tfialiwcngy feven Hills are funk down, "uiz. 5 
on this Side, and 2 on the other. But the Mount from whence the River 
hath alfo its Source, above 7angel IV'arnay within the Mountain Terbacktii 
is not funk down, nor hath received any Damage.

The Tangat'attg River, callM by the Natives Scngbi S¿darji, is alíb ftopt 
up, and covered with Earthy from the Hill and Branch Salack̂  to the Ri
ver Antum̂ and from thence to "Tangarar̂ , being HUM up with Trees; buc 
not in ÍÓ much a Quantity, nor fo dole together, as in the Batavian River. 
On this Side the 'Tangarang River, 9 are funk down by the Earthquakei and 
fcvcn Branches, that had formerly their IfTue in tl:e River l*angarangy are allb 
covered with iht'Earth, but three other Hills, lying alfo on this Side of 
the fame River, and call’d Minjany DauWy and Halficbiy had not fuftained 
any Damage, whereby the Branches Autan̂  and Kafiiki, (the latter into 
the firfl Branch, and the firft into the River fangarang) have kept their 
ôurfe. And the Hill Oudjong-tehoCy being call’d alfo Sedaniy from whencc 

Tangarang River had its Source, is not funk down nor hurted. It is 
alfoobfcrved, in the TangarangV̂xv̂ V̂y at the Place where it is ftopt up 
"'ith Trees, that the defcending Water being thick and muddy, went 
backward with a Motion not unlike the Waves of the Sea,' when moved h¡f
a Tempefl:,

H h h 2 The
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The High-Land between the Batavian and Tangaranî  Rivers, behind the 

old Court of the Jacaira Kings, called Pakoioatiĝ  having been a great 
Wood, is changed fince the Eartbquakcy into a great and open Field, wholly 
deilitute of Trees, the Surface of the Ground being covered with a r j  
Clay, fuch as the Mafons ufe here; which in fomc Places was fo hard, that It 
could endure treading and going upon it, and in other Places Men did 
fink above a Foot in ir. And in the Place of the old Court called Pakĉ'any 
fituated between the Batavian and Tangarafig Rivers, no other Damage hath 
been fcen, than that the Land thereabouts hath been rent and divided a- 
funderwith great Clefts more than a Foot wide. The River T/tcome, pr̂  
c«eding from a Pit or Well in the aforefaid Court of Pakowangy and run- 
ning a great Way under Ground, and then coming forth again, taking its 
Courfe towards Jnkê  had not received any harm: But kept its Courfc 
uninterrupted.

T\\d‘ommagon Porho Nata in his going towards the Mountains, heard a 
Noife like unto Thunder, and fearing that a finking down of the Ground, 
or an Eruption of Water would follow, he flood ftill with ihole that were 
about him, and faw afterwards that the Earth from the Top of the Moun
tains funkdowD; and hearing no further Noifc, he went on his Journey, 
"having in going and coming back fpent 19 Days by the Way, and fcic4o 
Times an Earthquake: And fmce his return from the Mountains, he hathfdt 
the like Shaking 208 Times.

Tht Cjuft of XXII. I have elfewhere Ihewn, that the Breath of the Pyrites is Sulphur ex 
tota Subjlantia ; alfo that it naturally takes fire of itfclf: Again that the 

Mari ui£' Caufe of thunder and Ughtninĝ  and of Earthquakeŝ  is one and the
n.7s7.p. ’ fame; viz. the inflammahle Breath of the Pyrites, The Difference is, that

Ground: Of which laO, thefc{l 
AnV. think) are fufficient Arguments; A Thing burnt with Ughtnirg fmells of 

very Brimilone; again the Subtilty and 'I'hinnefs of the Flame ; alfo the 
Manner of its burning, which is often obfervcd to be Par:iculatim̂  crin 
fmall Spots, Vapour like. And of Earthquakeŝ  the Sulphureous Stink of 
Waters fmelt before, and of the very Air itfelf after them: Of which in
numerable Inilances occur in the Relations of them.

They alfo agree in the Manner of the Noifc, which is to be carried on,
• V, as in a Train fir’d, the one rolling and rattling through the Air, pking
t-. fire as the Vapours chance to drive, as the other fired under Ground in like

Manner moves with a defultory Noiie, as it íhall chance to be continued. 
That the Earth is more or lefs hollov/, is made probable, by what is found 

every where in the Mountains, viz. Natural Cavities or Chamberŝ  which 
the Miners of the North call Self-Opens. Thele they meet with trcqucntly* 
fome vaftly great, and others lets, running away with fmall Sinus'%: And 
I doubt not, but upon diligent Enquiry, a great Catalogue of fuch migW 
be had, difcovered in the Memory of Man. B;.-ndcs, m a n y  t h e r e  are, whicli 

, ll,, are known to open to the Day, and to difcover themfelves without
' ^ as Pooi*s~Holey Qk̂ ~Hok̂  Again, the great and fmall Streams, whith 0̂
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arife from under the Mountains, do evidence the HoJlomtefsy and Sinoufnefs 
of them. Add to th.fe, that many 5/«w’s are made in that Inftant, and 
are continued by the Explofion and rending of the firil Matter fired; 
which may, and do very probably, clofe again, when the Force of that 
Ĵ lofton is over, but are fuHiciently open to continué the Earthquake.

That thefe ¡uhterramGUs Cavities are at certain Times and in certain Sea- 
fons full of infiammahle Vapourŝ  the Damps in our Alines fufficiently witnefs, 
w'hich fird do every Thing as in an Earthquakê  favein'a leiTcr Degree.

Now, i!iat the Pyrites alone which is our prefcnt Task) o f  all the known 
Minerals, yields this inflammable Vapour̂  I think highiy probable, for theie 

Rcafons.
1, Becaufe no Mineral or Ore whatibever is Sulphureouŝ  but as it is wholly, 

or in Piirt, a Pyrites: I have carefully made the Experiment in very many of 
the Foflils of Engtnndy and I do find them all to contain Iron, wherever 
there is Brim/love.

2, Becaufc there is but one Species of Britvftonê  that I know of, at leaft
with us in England: And fince the Pyrites naturally and only yields it, it is 
but reafonable wherever Brimftone is found, though in the Air or under 
Ground in Vapour, to think that alfo proceeds from it. The Sulphur Vtve 
or NiUuralBrimfloney which is found in and about the Mouniainŝ  is
certainly the Eflfeds of Suhlimaticn̂  and thofe great Quantities of it faid to 
be found about the S\án%oíVukano*ŝ  is only an Argument of the long Du- 
r.tfion, and Vchemcncy of thoib Fires. And though the Sulphur Vive or 
Rough BrimftcnSj as they call it, had from Hmfa and Italy is Opakue, and 
agrees not with the Trahfparent and Amber-like Sulphur Vive of the Ancients; 
yet it does not follow, that that alíb was not produc’d by Sublimation̂  no 
more, than that the Stalaüiteŝ  or Water< wrought Stone, is no: fo made, for 
that fome of it is Opake, and fome Chryftalline.

But poflTibly the Pyrites of the Viticanôs or Burmr̂ g MountainSy may be 
more Sulphureous than ours. And indeed it is plain, that fome of ours in Eng- 
/Ware very lean, and hold but little ; others again very much. ¡j
And this may be one Reafon, why England is fo little troubled with Earth-  ̂ j
quahŝ  and liafŷ  and almoil round tlie Mediterranean-Seâ  fo very much. j'j
Another Reafon is the Paucity of Pyrites in England̂  where they are, in- 
deed, fome little in all Places, but moiUy fparfmi i and if perchance in Beds, 
thefe are comparatively thin, to what probably they arc in the Burning 
M/uniainSy as tiie vaíl Quantity of Sulphur thence fuhlim̂ d doth feein rea- 
fonably to imply. Alfo, if we compare our Earthquakeŝ  and our Thunder

Lightning wi'iúi theirs; there i t a l m o i l  daily, efpecially in Sum- 
tncr Time, here feldom; their Thunder and Dghtning is oí long Duration, 
here foon over; there the Earthquakes are frequent, long, and terrible, with 
many Paroxifms in a Day, and that for many Days; here very fliort, a few 
Minutes, and fcarce perceptible. To this Purpofe the Subterraneous Cavi- 
ties in England are fmall, and few compared to the vaft Vaults in thoie Parts 
of the World; which is evident, from the fuddcn Difappearance of whole 
Mountains and Iflands, There
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There are Indeed otherwflmmableMinevtih befides the Pyrites: Bntbytli- 

Providcnce of God, not to bü found in England̂  that I know of, and not' 
any Quantity in any Place of the World, that I learn; which is wcH 
for Mankind, becaule they are very Poifonŝ  as the Urpiments: But they are 
fpecifically dillinél from BrimftonCy which no Ore yields but Iron ; fo the 
Orpiments are all Gold Ore. And by the Bye, Ibme Authors have aifign'J 
this as a good Reafon, againfl: any Medicine that fliail be made out of Cold 
(as fond as we are of an Anrum Potatile) as having naturally a ddctcriouj 
Quality.

It may be objcfted, that no Body is kivJIed ly itfelf: But it fetnis tom* 
apparently othcrwifc ; for that will heat,and take (ire of them-
fclvcs, as in the frequent Inilancc of wc*t Hay ; and Anvmh arc natiiraiiy 
on Fire, and Man doth then fufficicntly demonftrate it, when in a Fever: 
And amongft thePyr/Vij, boih in Grofs and in Vapour, isadlually
of its own accord fir’d. Dr. Povocr has recorded at large, in his Microira- 
phia a famous Inftance of i t ; and the like not very rarely happens. And 
that Damps naturally fire of themfclves, we have the general Tcftirr.ony 
of Miners and the íiime Aiühor,

Again, the Vulcam\ all the World over, argue as much; for we, with 
great Probability, believe then"» to be Mountains made up in great Part of 
Pyriteŝ  by the Quantities of Sulphur thence fubHm*dy and the Application of 
the Loadjlone to the ejcSledOnder. I go further :

That thefe Vulcanó̂ s were naiuraUy kindled of themfclves, at or near the 
Creation, is probable: Becaufc there is but a certain known Number of them 
which have all continued burning be)ond the Memoirs of anyHiflory¡ 
few or none of them that I know of, have ever totally decay’d or been ex* 
tinél [unlefs pofl'ibly by the Stémerfwn of the Whole, being abforb’d in the 
Sea. Though they, indeed, do burn more fiercely fometimes than at others, 
for other l̂ eafons. So that it feems to me as natural, to have añml Fire in 
lht̂ ¿rrefttal World from the Creation, as to have Sea and Water.

Again, if thefe Vtdcand*% did not kindle of tbemfelveŝ  what Caufe can wc 
imagine to have done it-, If the Sun; v/e anfwer, //¿iv/zi placed infoex- 
tream cold a Climate was kindled̂  for ought I can fee by the natural Hiftory 
of both, as ibon as or or the moft Southerly,

Not the Accidents happening from Man; for, if Man was (;is we fnuft 
believe) created Solitary and Topical, they were none of his Kindling, be
caufc they feem to be fired before the World could be all over peopled: 
Befides they are moftly the very Topsof vaft high Mountains, and therefore 
the mofc unfit for the Habitation of Man.

If we lay and thunder̂  ox Earthquakes\ we b e g  th e  Queftion:
For the Caufe of the one is the Caufe of the other \ and they are one and 
fhe fame. It remains therefore fvery probable) that they were kifidled y 
ihemfelves,

I for my Part know no Subject in the whole Mineral Kingdom fo
rai and lafting for the Fuel of thefe Mountains, as the Pyrites \ which Ihave
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have faid alone does yield Sulphur, and naturally refolves itfclf into it, by
a kind o f Vegetation.

About the Durable Burning of the Pyriies thefe are Inftances: Scolcb Coal 
hath kfs of the Pyrites in it, being moftly made up of Coal Bitumen̂  and 
therefore it burns and confumcs quickly, and leaves a white Cinder,
Sea-Coal, or that Coal whicli comes from Newcajlle by Sea to us, and for 
that Reafon fo called, burns flowly, and the Sunderland Sea-Coal fo fiowJy, 
th'ac it is faid, by Proverb, to make three Fires; this hath much Pyrites 
mixc with it, and burns to a heavy reddiíh Cinder, which is Iron, by the 

But I havefeen, and have a Specimen by me of a Coal from Ire- 
knd, (the Proprietor of the Pits is Sir Cbrificpber IFandsford) which is faid 10 
befo hfting, that it will continue 24 Hours red-hot, and almoil keep its 
Figure: This feems to be in great Part Pyrites by the Weight and Colour.

XXIII. In the Moores hom 2'eovil xow;ird?i Bridgeivaíery in the extreme 
Drought we have endured this Summer 1666, iome Lengths of Î afturc 
grew much fooner withered and parched than the other Pafture. And thisfiitre; By 
parched Parc Teemed to bear the length and Shape grofs) of Trees. n 
They'digg’d and found in the Place Oaks indeed, as black as Eoof̂ . And 
hcnce thsy have been inftruifccd to find and rake up many Hundreds of 
OjIcs.

. XXIV. In that Fenny TraĤ  called the JJle of Acholmê  lying Part in 
cokjhirê  and Part in Torkflmê  has been Abundance of Oak, Firr, and other cnundin 
Trees, of late frequently found in the Moore \ whereof fome Oaks arê ®̂̂ *̂ ^
5 Yards in compafs, and 16 Yards long; others fmaller and longer, with • *
good Quantities of Acorns near them, lying fomcwhat above 3 Foot in depth, **’
and near their Roots, which do ñill (land as they grew, in firm Earth 
below the MiiTi. The ivm  lie a Foot or 18 Inches deeper, more in Num
ber than Oak, and many of them 30 Yards long, one of them being, not 
many Years fincc, taken up of 36 Yards long, befides the Top, lying allb 
near the Root, which (lood llkewifeas it grew, having been burnt and not 
cut down; as the Oak had been alio. Mr. Dugdale concludcth, that this 
Mcore hath been fo for divers hundreds of Years, and that the Caufe there
of has been the Muddinefs of the Tideŝ  which Rowing up Humber into Trente 
left in Time fo much Filth, as to obftrudl the Currents of Mf, Dun̂  and 
other Rivers, which thence flowed back and over-whelmed that flat 
Country.

XXV. At YouU about 12 Miles below Tork̂  near the Place where the Dun FsĴ u
empties icielf into iht Humber̂  there are feveral Perfons which are caird

who, with a long Piece of Iron, íéarch in the foft and boggy Ground Rkiurifon.
for Subtenaneous r̂ees ; and by this Way of Tryal, can in a great Meafure *
difcovcrtiie Length and Thickneísof thefe Trees, and get a Livelihood by it.
pome are fo large that they are ufed for Timber in building Houfes, which
 ̂Wid to be more durable than Oak itfclf j others are Jplit into I^tbs; others
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are cut into long Chipsj and tied up in Bundles, and fcnt to tfie M arket 
Towns íévcral Miles oft, to light Tobacco. I hoic that I viewed were all 
broken off from the Roots j I iuppofe by Violence of Storm or Water, or 
both ; and upon Enquiry do find, that they are all after the fame M ariner 
Thefe Tryers do affirm, that at three or four Yards deep they find SíumpsQ¡ 
Tries broken off i fome two, three or four Foot from the Ground, and ro be 
cxadly the fame Wood with the StihUrrancous Trees. The Bale or Texture 
of this Wood is the fan̂ e with /vrr, cafiiŷ //V/;ŵ : If burnt it fends out 
the fame Rtfmotts Smel ly  and ic affords the lame Coal. Tiie Branches gene- 
rally grow in Circles, as the Knots do tellify : The Knots do cafily part 
from the reft of the Wood, as is ulual in FtrrWood. The Straighcnels and 
Length of thefe íT;m, areaifoa Prefumpcion, that they muft be fuch; if 
oneconfider that ibme of thefc arc nigh a liundred Foot long, and at (he 
Bottom not much above a Foot in Diameter. They aitirm’d to me, that 
their Tops lay all oneW’ay, {viz.) with tho Current of the W'ater. There 
are alfo Oaks found there, though not in fo great a Quantity.
Parts of the Earthy in which they have lain, hath given them a black Tinélure 
quitó through, which (when wrought and polifhcd fine) is not much in
ferior to Ebofty. This Wood doth not emit the fame Smell when burnt, 
with that call’d Ftrr-Wood \ therefore I hope the Smell of that Wood will 
not be attributed to the Bituminous Parts of the Earth in which it hail» 
lain. About 60 or 70 Years ago, feveral Dutchmen undertook to órain a 
large Mar/h in that Place ; and in cutting a Channel in the dry Ground be
twixt the Fen and the River, at the firft they threw up a Rich and Firm Soil, 
afterwards they met with a Stratum of Sand̂  under that a Srratum of 
Ground, in which they found of thefe Subterraneous Trees, and under that 
Firm Ground ; and a Gentleman attelkd unto me, who had it from feveral 
Perfons then living, chat were Eye-Witneffcs, that the Firm Ground iiifoms 
Places lay Rid̂ e and Furrow, There are feveral of thcfc Roots of Trees to be 
feen in the Channel at Low-Water to this Day, and yjt there are neither 
Firr nor Pine growing naturally here, nor have been in the Memory of any 
Man; neither doth there remain any Tradition of the Growth of any fiich.

XXVI. Pimco is one of the higheft Mountains in Craven in Torkjhire, 
South-fide of that Country, fome two Miles above Carlefon. On 

the South-fide of the Pike, (as they call the very Top of that Mounrain) 
« 4 . p. 381.  ̂ Place where the fVater this is called a Alofŝ  and is fo m e Fathoms

perhaps deep in black Mud, Mere are dug up, if wc will believe the In- 
habitants, not only but whole of

■IÍ * I iaw there no fmall Marks of a Wood in former Ages; as the Roots or
Stumps of Trees appearing above Ground \ which upon due E x a m i i i a i i o n o t  
the Graih and Bark, I found to be the Roots of Bircb. Thefe Roots fplit eafi|](t 
and Ibme dry ; and when dried, they burn with a lining Flame: and 
Purpofc they ufe them upon any fudden Occafion about their Houfes. An 
aitho* the Fldme be great, yet it is without any Rfjinous Smelh H o w e v e r ,  it 
items, that their having lainfo long under Ground, has prepared
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for l/urnin̂ . Tlicre have been Oaks, as I iiavc been ^alfo, but I favv none.  ̂ “P hereabouts

XXVII. Oi5 the South-fide of the M v/ii's-//// ;,  ̂ p i  n , ,
there are grc.it Qjiarrics of Freefone, wliere the Workm r
Fathom deep, fawing Stones of four ¿r fiv̂ Tu7 ^ S  h", 
brgc Pjeccs oí cleft and fair Oak i« tlic miclft of them
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XXVIII. S. Scpiali, in a Voyage he made a few Years fmce over feme 
Mountains to Gojoa, met with fome Fcalluns, who digging on the Sides
of an Hill, had found and gathered very many Cockk-Sbells ot divers Kinds, Scptaüui. n. 
w h i c h  he wonder’d at, and therefore went to the very Place ; wh-re 
was fatisfied of the Truth of the Relation, finding great Store of different 
b̂ellŝ as the Turbinetŝ  Echinî  and fome PcarlShellsy whereof one* luJ a fjir 
féorl in it.

XXIX. Upon the Way of Beziers to Narhonnê  in a Place prerty large, 
railed by Eilimation above the of xheSeâ  (which is two Leagues dif-
(ant from it) about 15 or 16 Fathoms, I faw Rocks which inclofcd a good n. 
number of bigQi^tYJpetrified: And upon the fame Way aUiV̂ : ihe Place, 
which is called AVî , at the higheil Place of the Defcent, very cragged. 
where the Rock is cut to make a PaíTage, is fcen a Bed two Foot large of 
many Cockle-Shells petrified̂  heaped up, as ordinarily they are on the Sea- 
fliore ; which notes fufficiently, that the Sea formerly covcred this Place.

XXX. We will eafily believe (what 1 have read in Slenôs Prodrmus) thzt 
all along the Shores of the Mediterranean Seâ  tljere may all Manner of 
Sca-Shells be found promifcuoufly included in Rocks or Earthy and at good 
Dillances too from the Sea. But for our Englipy inland ^arrles  ̂ I am apt uncr/n. ‘ 
to think, there is no fudi Matter as petrifying of Shells in the Bufinels: But p 
tliat thele Cockle-like Stones every where, as they are at prefcnt, Lapides fin 
CemiSj and never any Part of an Animal, ft is moft certain that our

Ŝ (arrypclls (to continue that abufive Name  ̂ have no Parts of a 
tlifraent Texture from the Rock or ^.arry where they are taken, that is, 
ihat there is no fuch I'hing as in Refemblances of Shellŝ  but that 
Iron-Stone Cockles are all Iron-ftone j Livie or Marblê  all Limeftone or Mar̂  
ble-y Sparre ox Chr.fitilhnc-Sbellŝ  all Sparrê  and that they were never 
any Part of an Animal. My Reaibn is, that t̂arries of different Stone 
yield us quire difrercnt Sorts of Species of Shelly not only one from ano
ther (as tl\oic Cocklc-flone of the Iron-flone t̂arries of Allderion in Tokjbirê  
difier from thofc found in the Lead-Mtnes of the neighbouring Mountains, 
and both thefc from that Cockle-Ŝuany of ¡Fansford̂ Bridge in Northmpton-.
/w, and all three from thofe to be found in tlie t̂arries about Gitntbrop 
ami Bcdvour Cq/He, (̂ c.) but, I dare boldly iliy, from any Thing in Nature

I
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btfiiles, that either the Land or 5rt//, or Jl’iUer doth yield us. ’ 1 is Irise 
tbt 1 have pick’d out of that one of very Rd'erabliMes of,
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any where elfe but in their refpciflive parries; whence I conclude them 
Ijipides fui Generis, and that they were not caft in any Animal Mold, whofc 
Spccics or Race is yet to be found in being at this Day. I have two or three 
Sorts of our Englijh Cockkfiones of diffl:rc:nr Síuarrteŝ  nearly rcfvmbling one 
another, and all of them very like a coiKuion Sort of Sca-fliel!; and vet 
there is enough in them fpecifically to diftinguiíh them, and hinder them 
irom being lampled by any Thing of the Spoils of the Sea or freíh Waters 
or the Land-Snails. *

rcjVhSMii XXXI. At Huutot̂  5 Miles from Maidjlonexn and about a Quarter 
.nK̂nt, 5̂  of a Mile from the River Med'-j.eiŷ  after the Coping of a Piece of Ground 
hvicy.n. taken off, (which was of a Clay about 3 Foot deep) we came to a 
>S5-P-4̂ 3-very good Blue which coniinued fuch 3 Feet and ~ deep more;

and then there appeared a hard Floor or Pavement compofed of Shells, or 
Shell-like Stones, crouded clofcly together ; the Interilices whereof were 
filled up with the fime A'L:rk, Thij I,ayer (which runs as the Vciasof 
Flints do in chalky £í?r/¿)was about an Inch deep, and fcvoral Yards over, 
and we could walk on it as on a Bench *, under this Layer we came to Aitrle 
again. I cannot, upon Inquiry, find, that in the Memory of any Man there
abouts, any Floods from the River have reached fo far as this Place.

I'he Stones (for I take them to be lapides fui Generis) are of that Sort 
which is call’d Conchiteŝ  and reiemble Sea-Fijb of the êjiaceous kind ; moil 
of them are ûrbinatedy or wreathed, the reii are of the Bivahubr Sort, 
but I have not found any of them with Vnlvcs cloied together, but fingle.

The Bignefs of the Turbinated̂  is from a Fetch to a Hazlc-Nut, they arc 
filled with a Terra Lapido/â  like the Marlt̂  and are of that Colour till you 
have waihed and rubbed them, and then ihey appear of the Colour of 5f- 

and of the fame Politure. After they have been boiled in Water, 
they are whitifli, and leave a Chalkineis upon your Fingers, which, when it 
IS rubbed off, gives you a View of very fine black thick fet on the out-
ftde. Thefe Wreathed Stones are all perfc<il:ly formed, they differ not in Fi
gure one from another, but that fome have their Sides a little deprcficd; 
upon a few of them there adhered a little Proportion of a glittering Mineral 
like Iron. In Vinegar̂  they made a ftrong and a boiling Effervefcence.

The Bivalvular arc mofl of them no bigger than a Kidney Bian, fonic 
JéíTer, a few as broad as the largeft Sort of Beans, but the Valve much thin
ner than any of that kind, which had been the Exiroî  of an Anima!the 
gibbous Part of the Valve is fniooth, and of the ilime Colour with that 
of the Turbinated. In a few there are fome oblong Lineations bent circular
ly to the CommiiTure of the Valve: I have a Piece of fuch an one by me, con
fiding of feveral Lamellx, which hath this further obfervable in if, that the 
gibbous Part is of a moft beautiful black ü>ink>g Colour, and the inner l̂ art
of a (hining PearI-coIour*d Subilancc, Ôi
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Of this Bivalvuhr Sort, many of them fcem to be in fierî  not as to their 

Shape, but as to their Hardnefs and Thicknefs, there being in fome only the 
prim Staminâ  and in others the fcveral Steps and IVogreiTcs towards a pcrfccl 
figuration j which feems to me an unanlwerable Argument, for their never 
havina been the Spoils of Animals. Some of thefe appeared in tl)e Inner-fidc 
v̂hiter̂ nd it came off upon the Fingers like Chalk* and feemed as if a 

Dcprcfiion had been tiril made in the Hed of the Shape ot a Vahê  and then 
the Convex Side rubbed with Chalk or painted white,

Thofc Pieccs of this odd Concretion̂  w'hich I keep by me (now the Mark̂  
which is in the Intcrflices, is grown hard) appear much like that coari'e 
Sort of Nl̂ rhl̂ ftonê  which is dug about Pluckley in the JVild of Kent. Which 
Mtirhlc fcems to be a Coagmcntation of fuch Shell-Uh Sloneŝ  the Mark betwixc 
them having acquired firm Solidity and Hardnefs. With tliis Stcne they 
make their Caufeysin that Part of the Country 5 and they are apt to be worn 
into little Cavities, or Holes, where they have Iain long cxpofed to the Air; 
the Rains, in Length of Time, wailiing away the Portions of (which 
islcfs hard than the reft) from the Orifices and Interdices of thofe Sbell-like 
Stones, I am much contirmc'd in this Opinion by a Piece of Marblê  inlaid, 
as it were, with fuch Stoneŝ  which was dug out of the Marle-Pit, at a little 
Diilance from, and on the imie I.cvtl with that at ilunton.

The impi.TÍ'cé)', as well as the complete Formation of fome of the Bivahu- 
hr kind (chc Vahes being only found Tingle, and both Sorts in a Ground 
never heretofore difturbcd) are no light Arguments for their being wp-
Perhaps the Salts of Plants or Animal Bodies, waílied down with Rains, and 
lüilgjd under Ground, may be there difpuied into fuch like Figures, as well 
as above it.

XXXII. Near Residing in Bahjhirê  for many fucceeding Generations, a nff:uS¿t:u 
continued Boily of Oyfter-fljclls lus been found through the whole Circum- 
fcrence of 5 or 6 Acres of Ground. The Foundation ot thefe Shells is a ja. Brewer, 
hard rocky Chalk, and above this Q\\z\k Oyftê '-fliells lie in a Bedof“^f’ ‘̂ 
green Sand upon a Level, as nigh as can poflibly be judged ; this 5/;'í2/w/í of 
green Sand Oyftcr-pxHs is (as I mcalured) nigh two Foot deep. Now im
mediately alx)ve this Layer, or Stratum of green Sand and Shellŝ  is a Bed of 
a blueiih Sort ot Clay, very hard, brittle and rugged, they call it a pinny 
Clay, and this is of no ufe. This Bed, or Layer of Clay, I found to be nigh 
a Yard deep ; and immediately above it is a Stratumoi FidUr̂ sEarthy whicli 
is nigh two Foot and a half deep; this Earth is often made ufe of by our 
Clothiers: And above this Earth is a Bed, or Layer, of a clear fine white 
Sand without the lead Mixture of any Earthy Clay, which is nigh y 
Foot deep : Then immediately above tliis is a lliff red Clay, (which is the 
uppermoll Stratum) of which we make our Tiles. The Depth of this cannot 
he conveniently taken, it being fo high a Hill, on the Top of which hath 
heiHj and is dug up a little common Earth about 2 Foot deep.

I have, with a Mattock, dug out feveral whole Oyfters with both their 
Va!ves or Shtlls lying together, as O vj/?í ;-j  before opened: In their Cavity
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there is got in fomeof the fore-mentioned green Sand. Thcfe Shells are 
v<:ry brittle, that in digging for them, one of Valves will frequently Ji-q 
from its Fellow; but 'cis plainly to be feen that they were united together* 
by placing the Shell that drops off to its Feliô v Vahê  which exactty cor̂  
refponds: Bjt I dug out fcveral that were Enlirc i nay, foine double Oúfr 
with all t h e i r u n i t e d .  ' ^

F'jjxhUtV.i XXXIII. In a.^Mr;73tthc EaH-end of Broughton in they m
a»dF:ji>ctin a claycy Subfiance or Earthy that lies under the Stone in which are inminit̂
¡íircTiíy rabie Fragments of the Shells of Shell-Fiíli of various Sorts, of Pê nitts 
î p 'íiíf'í Comhitcŝ  and others, with fome Bits and Pieces of and there
»66. p. 678. iirc fometimes found whole Shell-Fifli, with their natural Shells on, in their 

natural Colours, moft miferably crack’d, bruiícd and broken, and fome 
totally fquetrzM fiat by the great Weight of the Earth that yet lies, and tluc 
was cail upon them in the Noachtan Deluge.

There is another ^larry in the Field on the South Side of the Town, of a 
hard blue Stone, which was moil certainly a pure fine blue Clay, in fomc 
Antediluvian LaL\ in the Scones of moil of which are innumerable 
Shell-Fifh of various Sorts, but fo united to the Stone, that it isverydif. 
ficult to get them whole out; and I have always found chat they lie in the 
Superficies of thê /¿7n;>’, within a Foot of the Top thereof, and fewornone 
deeper therein. In many Places of tlie Surface of the Ŝ udrryj (which looks 
rugged and drifted, as Snow does after a Storm, and by which one may 
find what Quarter the Storm or Wind was then in) there are nianyShtil- 
Fifh halt in the Stone, half our. 7 'hat Part which is within the ^arry li 
fntire and whole, but a hard Stone*, and that Part which is without, which 
the petrafik Effluviums did not touch, is confunicd and gone, all but a lit[le 
of the Edges which are plain Shell, and have all the Radii and 5/rtf on them, 
that the common Shells of thofe Sorts of Fifhes have.

A!! thefe Filhes have their Shells on, ibmc of which Shells are exceeding 
thin, to what other fome arc. Sometimes the Shells of Tome of them arc in 
fheir petrifa6iio7i fo throughly united unto and incorporated v. ich tiie Scone, 
that they are fcarce vifible. Others in the fame have a thick whits
Shell on them petrifiid̂  but not incorporated and turned into the Sub
itanee of the Bed in which they lie. As you get that P’iíliout, all the Shell 
fticks fo fail to the Rock, that moll commonly it is left behind, but fome- 
fimes the Shell cleavcs in two, one half of the Shell on both Sides of the 
Fifh flicks thereto, and the other half to both Sides of the Bed, but othets 
come out by lying in the Air in frofty Nights, with the whole nMralSbdl 
on them, and the Ríkíü or StrLe very exad. Other Fiíh there are here, that 
have a black fmooth Shell on them, with feveral Stride, but no R̂ diiy very like, 
if not the fame with the Concha T̂ igra Rondel.

J have aifo i’ecn in this ^arry fome ShdlFiJk half open and fill’d with the
Matter of the Bed in which they lie, and pctrijfd with it. Others being
in heaps together, I have found Ibme of them broken, others bruiíiíd, and
the Edges of one Fiííi thrufl into the Sides of anoiher, fome with the one

Shdl
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half Way over the other, Cíí. and fo petrified in the Bed toge- 

ther. Orhers in the fame Bed have b̂ -en fo clofe, that the Manner of the 
Bid con)d not infinuate itfelf into them. Tliefe, that are thus found, arc 
fome of them totally empty, others are filtcd with Chriftallme Fiuorŝ  others 
1 have feen half full of the faid blueiíh Clay of the Bed, and half full of the 
£iid Chrrft¿ill:z¿iíjofis, which have ftruck therein, from nothing hwtftéterranc-

sits and E^iums.
Amongil theie Fifh in this S>ftarry, I have feen fcveral great Horfe-Mafdeŝ  

fiich as hrced in FreffjWaier-Rivers and Ponds, which are exadly like the 
Concha Longa Rondel, but are more thick, full, and pubble, than ours com
monly arc at this Day; which Greatnefs and Largenefs proceeds from nothing 
but the Fertility and Fatnefs of the Bed on which they bred; and at this 
D.iy in an old Pond beyond Broughton-Hall, there are Ibme of the largcft of 
this Sort ot Sbdl-Ftjh that ever 1 law, as if this Soil agreed better to the breed
ing of this Sort of Filli than any elle ; juft as the Cornu Ammonis, 'Nauiilu 
and others breed belt upon Alum So'tU: And that is the Reaibn that they 
are found fo muc!i at JVbithy, Rocbel, Ijotenhurgh) Rome, and other Places, 
where are famous Alum-Mines. And if any one would find any of thole 
Sorts of Fiihes (which fome learned Men have ridiculoufly thought to be 
Species totaily lofi) they ought in all probability to feek for them upon 
Sum SolU in the Sea, and there they would undoubtedly find them.

Others have an Ou%iy Soil, a Sort of a confufed Mixture of levcnU Soils 
together, as l*art of the Country about Fordingbam, Bi-amber̂  Ajhbee, Botf 
v̂orth, £ífí*. feems to be; in the Fiekls and Stones of which Towns, is one 
particular Sort of Fifh, which I knew not what Genus or Species to compare 
to, bending fomewhat like a Rafn̂ s-Hcni, and exa<íí:ly creaíéd Jike oi7c on tiic 
out-fide with an Opufcuhim thereon, which the Fiili opened and íhut as 
it had Occafion. The Bed whereon the faid Shdl-Fijh bred in the Ante- 
î lurotan Sea, is not over a Foot thick (to the bell of my Memory) in all 
which, but for the moft Part in the Superficies thereof, are Millions of the 
iiiid Fifh nicking half within the Stone, half without ; which Shdl-Fifi ha
ving a mofi durable Shell, that Part which fiicks out of the Stone, is con- 
iumM, as in the Shdl-Fifly of Broughicn, but remains whole and entire. And 
yet I have feen and found whole Lumps of them, that by fome huge 
Weight caft or fallen U(x3n them, in the Ncachian Ddugi, have been 
milcrably broken and fliattcred in Pieces, and {ofetrificd in the Bed as they 
Ii'iy.

In the Ririlh of r̂fl/î /̂wzaforeiliid, in theloofe above the aforeftiid 
hlue and ellcwhere, 1 have found in a whitifli Stone, th.' V̂cbini

PunSiiadati Uuydtt, the Turbtniies M}jor. Llttydii, Tab. 7. iV. 341. the 
Ccchiiit's LrSts Vufgaüor. Uto'dii T, 7. N. 322 ■, in blue Stone, the Cond'-J 
diira Jjjnga RondeUlii, exadly agreeing to the Pidure and Blgncis thereof 
^̂ Gefner de Ptjabuŝ  p. 231. only the Nfb is much longer; I have found 
slfb Multitudes of Bdemniieŝ  great and Jictlc, perforated and flat at the 
Hoot, by whicii tliey grew in the yhKediluvian 6>rf, unto ibme of which I
have found little Shell-Fiíh flicking.° Tliere



There have b e e n  many Contefts and Difputes amongft the L earn ed  co 
ccrning thcfe Appearances; but my Notion of them is, that the 
vian IVorld had an external Sea as well as l_and, and Mountains, Hin̂  jí' 
vers, and fruitful Fields and Plants; that it was about the Bignefs that ou' 
Earth is at prefentof, and that when God had a mind, for the Wickedncfe 
of the Inhabitants that dwtjlt thereon, to deftroy the fame by Water, h 
broke the Foundations and fubterraneous Caverns and l̂ illars thereof with 
moll dreadful Earthquakeŝ  and caulcd the fame to be for the moil Pan, if 
not wholly, ahjhrhcd and Iwallowcd up, and covered by the Seas that wc 
now havcv and that this Earth of ours rife then out of the Bottom of the 
Antediluvian Sea in its Room : juft as many Irtands are iwallowcd up, and 
others thruil up in their ftead.

From this happy Syllem of the Belugê  which is tlic moil concordant to 
the Scripturcs of all others, all thofc Things are cafiiy iblvcd that were hard 
and difficult before. It is no longer a Wonder that Shells, and Shcll-Filb, 
and the Bones of other Fiihes and Four-footed Creatures, and Fruits, 
are found (as they commonly arc) in Beds and :̂ {arriesy in Hills and Moun! 
tains, and in the Bowels of the Earth ; tor here they bred in the /Intedjmn 
Seâ  thither they were elevated with the Hills and Mount;iins in rhcTimeof 
the Deliî ê  there they iell into, were abibrbed and buried in Ciufms, ant 
Floles, and Cletts, that would ncceilarily happen in tl;e thrufling upof the 
Earth, and are found in the Soil that was ilung and carried with wonderful 
Violence and Conilifion from one Place to another, by the Working of the 
Waters, and the Ferment and Kurry that they were put into.

And as all Countries were thus raiied out of the Bottom of the JniA  
v:an Sea Lakeŝ  fothat Parc of the Country, about afordaid,
appears manifeflly, in the Aniedilircian IFcrld, to Iiavc b;.en the Bottom of 
Ibme h'refly-v:aur Lakê  becaufe that thole arc Freíli-watcr Shcll-Fiíh which 
are found there; and the Bed, upon which they bred, was a fine blue Clay, 
which is the Colour of the Stone to this Day : Which Bed being ekvatd̂xÁ 
lifted up (and daíhed over with other F-arth in the W'̂ orkings of the Watcn, 
and the great Flurry and Confufion that then happened) the laid Bed, by the 
Power of the fubterraneous elroating Ileatŝ  Steamŝ  and Effiurciumŝ  was turntd 
by Degrees into Stone, with all the F'ifhes therein.

I have before told you, that fome of the Shell-Fiih, in the fame B.d, are noi 
■only full of the Matter of the Bed, but of Flourŝ  tho’ luch arc not very coffr 
mon. Some might wonder, feeing that the Shells arc doled, that the Mat
ter of the Bed could infinuatc itlelf into them*, but that is nothing but 
what is common in like Cafes: For I have frequently feen, in the Bottomi 
of Ponds and Rivers, where luch Shell-Fifh in IMenty are, that when the 
-Fiih is dead and confumed, and the Shell in the Mud, with the Edges as 
clofe as if the Fifli was alive, that nevcrthelefs the Mud or Clay will, by 
grces, mfmuate and fill the fame. And now if the Bottom of any on= cl 
the üid Rivers or Ponds was raifed by Earthquakeŝ  and turned into Stone 
by Pctrifiek Efflurciimû  they would exactly be Ibund as theíé are.

Tha:
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Tint foficred fiich wonderful great Violence and Force in
the ijrcat Fjood, inlbmuch as to be crufhM, and bruis’d, and Iqueez’d 
iiaf, iis manifeflly are; is likewife nothing ftrangc or won
derful, if we do but confider the great Pieces of rifing Rocks, and Hills, 
and Mountains, that muíl needs roll down, and fall in fuch a general 
Hurry and Confufion as that muft needs have been in the ¡̂mrrŷ  at the 
Eaft Bnd of this Town of Brcughton : where Fragments of innumerable 
S h e l l s  arc found, and fome Shell-hlJh((\Mtit7̂ á flat, alt which are natural, and 
not petrify*d. There was in the DsUtge flung upon the fame a huge Bed of 
a mix’d confufed Subftance, now turn'd into a whitifh foft canker’d Stone, 
and u|)on that were call vaft Quantities of Earthy all which weigh’d and 
prcfied the tender Shells fo much, that they fqueezcd fome flat, and broke 
others to Pieces, as we lind them to be at this Day.

I have a hard Scone, Part of the aforefaid blue !̂ rry\ with little Bits of 
Wcod-Oials therein, and whole Leaves cf Vacciniâ  or IVhortk-Bcrries, fuch as 
grow u])on Heaths very exad : And Mr. Uuyd and others have given us 
I'iveral large Accounts of whole Leaves and Plants found in Stones and Rocks, 
and deep in the Bowels of the Earthy fome folded, fome plain, fome imptr- 
fcft; all which is very eafily folvablc, having in that general Confufion 
and Hurry been fcized upon and embody’d in Lumps of Clay and other 
Matters, and others catched and intercepted in Rolling Beds of Earthy as 
they tumbled down from rifing Hills and Mountains, and fo lodg’d 
deep in Chafms of the Ground and petrify*d, and fo preferv’d unco this 
Day.

XXXIV. I have liad out of the lile of Skeppey in the River of i:l>ames,
vt'iy Sharks Teeth dug up there; which could not be faid to be petrified, n.'̂ uo.p.sij. 
They were Ibmewhat gilded with a Vitriolkk Tarnilh at our firtt receiv
ing them ; but they were white, and in a Ihort 1 ime came to their natural 
Colour.

In the Stov.e parries in Hinder shelf-Park near Maltón in T(/rkjl)irê  I took 
out ot the Rock myfelf a fair Glojfopetra with three Points of a black 
Liver-Colour, and fmooth; its Edges are not Serrate *, its Bafis is (like the 
tm Teeth) of a rugged Subftance; it is carved round the Bafis with Im- 
boifed Work : It hath certain eminent Ridges, or Lines like Rays, drawn 
from the Bafis to each Point.

XXXV. Dr. Tancred Rol>mfin r?.cávcá lately from Maryland a confidera-
hie Number of P'oJJile Boms and Shells of ieveral Sores. Some of them had p̂iftinan 
r̂ ceivai little Alteration in the Earth, others more, and fome were io 
changed as to be ftony :■ But all of them retained their ancient Shajje. sImdc. d. 
One of theíé Foffiles I compared with the Tongue of a Fifh I had obicrved 
I» Jamaica, and with another of the fame Tongues in Pieces, which I faw 
•n Mr, CharUlcn̂ s moft uleful and admirable Colleition of natural C«- 
îtfttieŝ  and found a perfect Agreement. Another of tliefc Fiffiks \
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fuppofc h the upper Mundihk̂  or Palate of this Fiih, which is oppofitg ^ 
or anlwers this Tongue: The Agreement of this in ail Parts with ihc 
1 ongue, making it very likely to belong, if not to this fame, yet to this 
kind o!' Fiih.

A Part of one of the Joints of this Tongue w:is dug up in England̂  and 
given to Mr. Charkton̂  by Mr. Uuyddi Oxford̂  by the Name of S:I:quaJlrun 
Siónî um Pê iinatum Maxtmum.

Dr. Robinfon tiiinks the F^¿? Pakie ox Mundtblê  Fig. S7. and 8S. maybe 
of the lame kind with that taken notice of by L/ichmu>id̂  in tliisBookí¿ 
Laptdibuŝ  p. 17. where’tis call’d P¿ntacrinous.

Fig. 75, Is tlie whole Tongue of a Flat-Fijh a-kin to a Thornhack̂  which 
I call Pojliv.acâ  Murinâ  L^jis, Uv:day Albis Maculis notata. It is made up 
of many Bones fahout 19 in this) which arecacii of them crooked, thcirtwo 
Sides making an obcufe Angle, fuch as the Sides of the Utider-ManMk of 
a Man docs : The uppermoit Sides of thefc lcvera! Bones have Furrowi and 
Pieces ilanding together after the Manner of the Teeth of a Short fmail- 
toothed Comb, the extant H,nds of which anfwer the like Parts in the Boncj 
of rhe u|ipcr Jaw of this I'lfh, between which and this Tongue the food of 
this Fiih is cut, torn, or ground to Pieccs.

Fjg. 76. Is the underfidc of the Hime divided into feveral Pieces alfo, but 
having no Furr&ûs or 'Teeib̂  as thofe of the uppsc Side have.

Fig. 77, 78, 79, üo. Shew the Joints or Pieces of the íáme Tonguí, 
feparatcd in feveral Pofuions of their upper and under Sides, to ihcw the 
pcrfed Agreement between the Pieces of th? Tonguo of tiie Fiih taken 
lately from it, and thole taken out of the Earlb̂  which are figur’d in the 
like Pofuions. Ftg. 81, 82, 8 j, 84» 85, 86.

Ill F:g. 87, S3 . A r c  the upper and under Sides of what, I fuppofe, is the
/“v. 87,8s. Upper-Mandibk or Palate of this F:Jhy which is oppofite to, and anfwcrs this 

Tongue.
M'r. Willoughby Mr. call this Fiili Nnri 'Nari', and I am apt 

to believe the Anonymous Portuguefcy whole .Dclcription of Brazil is pub* 
]iilied in Purcbasy Ub, 7. Cap, i. p. 1313. meat)s this, when he fays 
there were Rays, having in ibeir Mouth tv̂ o Bones breaking Wilks 
them.

F ig .  76.

77» 73, 79» 80.

H orn s » f  A -  
m crican 
1. ecr  found 
t i n J c r  
Crcund im 
I r e la n d ; By 
D r . T h o . 
M o lin p u x ,n . 
*27. ̂  489.

XXXVI. I had lately an Opportunity of particularly examining a conv 
pleat Head, with both its Horns entirely perfcd, not long fincedugupirJ 
Irdandy and given to my Brother Msliumx̂  as a Natural Curiolity, by 
Mr. Henry Ofton̂  that lives at a Place call’d Dardiftô vn̂  in the County 01 
Mcatĥ  about 2 Miles frt)m Drogheda. This is the third Head which hath 
been found by cafual trenching in his Orchard\ they were all dug up 
the Compaís of an Acre of I. înd, and lay about 4 or 5 Foot under 
a Sort of a boggy Soil. The firlt Pitch was of Earthy the next 2 or 3 ot 
and then followed a Sort of ^hitc Mark'̂  whereby they were found.

i
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I cook ilie DimcnJioHs of this Head carcfulIy, as follows, from the extreme 
Tip of the right Hont̂  to the extreme Tip oí the left J  By was lo Foot lo 
Inches; from the Tip of the right Ihrn, to the Root where it was falkened 
to the Head C D, 5 Feet 2 Inches *, from the 'J'ip of the higheit Branch (ineafu- 
ring one of the Horns tranfverfc, or dire6lly acrofs the Palm) to the Tip of 
the lowcfl: Branch G h\  ̂ F( ot 7̂  Inches. The Length of one oí the 
rdms, within the Branches G //, 2 Feet 6 Inches i the Breadth of the fame 
Palm, ilill within the Branches 7 A\ i Foo: lo i inches*, the Branches that 
fliot forth round the Edge of each were 9 in Number, befides the
r̂(m-Antlerŝ  of which the right Anikr D L, was i Foot 2 Inches in Length, 

rhe other was much ihortcr ; the Beam of each Horn M, at fome diilance from 
the Head̂  was about 8 Inches in Circumfetence ; at tlie Koot where it was 
fattened to the Head̂  alv)ut i r Inches in Circumference ; the Length of the 
Head from the back of the Skull to the tip of the Nofe, or rather the Ex
tremity of the upper Jaw-bone N 0 , 2 Feet the Breadth of the Skull where 
largeft P *5 ,' was a I'oot. Tliere were 2 Holes near the Roots of the Hmis 
that looked like Eyeŝ  but were indeed large open PaiVages, near an Inch in 
Diameter, in the Forebead-bcnê  to g*ve way to great Blood-VeiTels, that here 
iíTue forth from rhe Fcad, and pafs bet\̂ cen the Surface of the Plorn, and 
the fmooth hairy Skin that covers them whilfl they are growing (which is 
commonly called the Velvet) to fupply the Horns with fufficient Nouriihment, 
while they are foft, and till they arrive at their full Magnitude, fo as to be
come perfeftly hard and folid.

Thefe Veilels, by reafon of their I^rgenefs and great Turgency of the 
Humour in them, whilll the Morn is fprouting ami pliant, make deep and 
confpicuous Furrows all along the outfide of it where they pafs, which may 
plainly be feen after the Morn is bare and come to its full Growth, at which 
lime all thefe Veins and Arteries, with the outward P'ehet Skin, drying by
liie Courfe of Nature, ihrivel up and feparate from the Horn̂  and the Beall
affcéls tearing them off in great Stripes againfl: the Bougiis of Trees, expo- 
iing his Horns naked when they are thoroughly hardened, without any 
covering at all.

Such then were the vaft Binien/tonŝ  according to which the lofty Fabrick 
of the Head and Horns of this ilately Creature was built: And yet it is not 
to be queilioned but thefe fpacious Horns as large as they were, like others 
of the Deer-kindy were naturally caíl every Year, and grew again to their 
lull Size in about the fpace of 4 Months. For all Species of Deer yet known 
certainly drop their Horns Yearly, which I conceive to proceed from the fame 
Caufe, that T̂rees annually caft their ripe Fruit, or let fall their witiiering 

in Autumn ; that is, becaufe the nourifhing Jutcê  fay it is Sap or 
is Ilopped and flows no longer, either on the account it is now deficient, 

hcing all fpent, or that the cavous PafTages which convey it, dry up and 
ôol, fo as the Part having no longer any Communication with, muft of necef- 
ity by degrees fever from the IFbole ; but with this DifTerence, that Horns by 
reaion of their hard, material, and ftrong Compofition, ftick faft to the//íízí/ 
by their Hoot 7 or 8 Months after all their Nouriflimenc perfedly retires, 

II. K k k whereas
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whereas Leaves and Frtú/y  confifting of a much more tender Subilancc, an* 
a finer lexturc of Parts, drop fooner from their native Beds where 
grew, v.’lxn once the Supply o\ iifual Nouriíhment is ll:opt. 'I'his Analogy 
that Nature obfcrvcs in calling the llcrns of Bcaíts, and dropping the l'’ru,t 
of Trees, v/ill appear much more evident to any one that will c;bfcr\'c th*» 
KndofaStall;, from which a ripe or any large Fruic, has been lately
fever’d, and the I5ut-cnd of a cail Horn, where it is lallen’d to the Os fromis . 
for by comparing them Kigetlier, he Hiall find lo great a Congruiiy in the 
Shape of borh, that ’ tv.il! be apparent, Nature works according to the I'anic 
MechamJ;}! in one as in the other.

Such anotiier//W, v.ith both the I lorns entire, was found fon'.e Years 
fincc by one Mr. Ddure, in the County of buried lo Feet under
Ground in a fort of and was prefcnted by him to the late I), of Or-
r¡cfid. In the Year 1691, Major I'ollioi told nie, that digg.ng for tóWínear 
'i'own B̂ tllyinackward near Ballyfljannon in the County of Fermanagĥ  
found, buried 10 Feet under plain folid Ground, a pair ot thefe fort of Horns. 
In the Year 1684, there were two of thefe Heads dug up near within
8 Miles of Dublin.

Not long fince a Head of this kind, with its Jhrns, v/as found near hr- 
tumnŷ  feared on the River Sbamm̂  in tlie County of Gii/laxvay. Such a 
Forehead with two extraordinary Beams of thefe kind of Horns, may be now 
feen faflened againft one fide of the Common-}lell o\ his Grace Michael \ji\i 
Archbiihop of Armagh'% I loufe here in 'Dublin \ they arc both imperfcdl, 
and want their Palmŝ  yet by the vaft Thicknefs and Length of the Beamŝ I 
judge, when entire, they much exceed the Size of thofe I have given the Di- 
menfions of above. The Primate told me, they were found lomewhere in the 
Province of Uljier.

1

County of Meath ; for to my Knowledg 
20 Years, above 20, 1 might fafely fay, 30 Pair of thcfc fort of lioinshavc 
been dug up in fevcral Piaces of this County, all found by accident; and 
we may well fuppofe vaíl Numbers ilill remain iindifcovered : But thefe may 
fuffice plainly to íhew, this Creature was formerly common with us in In
land̂  and an indigenous Animal̂  not peculiar to any Territory or Province, 
but univerfally met with in all Parts of the Kingdom. We may alio 
reafonably gather, that they were a gregarious Animal̂  as the Naiurdp 
call them ; or fuch a fort of Creature as affc6t: naturally keeping together 
in Herds ; as we fee the Fallcw Deer v/itli us, and as ’tis reported of the 
Elches in Sweden̂  and the Rain Deer in the Nortliern Countries of £V 
rcpe ; for otherwife ŵe cannot eafily fancy it ihould happen, that three of 
their Heads ihoukl be all found within the narrow Compafs of one Acre of 
Ground.

That thei'e and feveral others, and indeed 1 think I may fay all tnac 
have been particularly inform’d of, though dug up in far diilant Places 
of Ireland̂  íhould be conftantly found buried in a fort of Markj ftenis to
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n’.c to as if Mark was only a Soil that had been forineriy the out
ward Surface of the Earth, but in Procels of Time, being covered by De
crees with many Layers of adventitious Earth, has by laying under Ground 
a c e r ta in  Kumber of Ages acquired a peculiar Texture, Confiilence, Rich* 
pels or Maturity, that gives it the Name of Mark. For of NeceiTity wc mull: 
allow the Place where thefe Heads are now found, was certainly once the ex
ternal Superfice of the Ground, orherwife it is hardly poiTible to fupjK>fe how 
they ihoiild come there.

Anti that they íhould be fo deep buried as we at prefent find them, ap- 
jre.irs to have happened by their accidentally falling where it was fofc low 
(ground ; fo that the Horns by their own confiderable Gravity might eafily 
make a Bed where they fettled in the yielding Earth, and in a very long courfc 
cf Time, the higher I,.ands being by Degrees difiblved by repeated Rains, 
and wallied and brought down by Floods, covered thofe Places that were 
lituated lower, with many Layers of Eirth : For all high Grounds and 
Hills, unlefs they conllíl of a R. ck, by this means naturally lofe a little every 
Year of their 1 leighr. and fometimes fenfibly become lower even in one Age ; 
of which we may fee feveral fatisfailory FnfVances related by Dr. Plot in 
his Natural IHftory of Stafford/hirê  Chap. 3. Page 115. As for all fuc!i Heads 
that might chance to fall on hig  ̂or hard Grounds, where they could not pol- 
fibly be covered or defended, thefe muft of N’cceility rot, periili, and be dc- 
ftro/ed by the Weather.

By what means this kind of Animal, formerly fo common and numerous 
in this Country, Ihould now become utterly lofl: and extinit, deferves our 
Confideration.

Some have been apt to imagine this, like all other Animals, might have 
been dedroyed from off the Face of this Country, by the Deluge in the 
Time of Noah: But if we confider what a frágil, flight, and porous Sub- 
ftance tliefe and the Horns of all Beer are, we cannot well fuppofe they 
could by any means be prefer\*ed entire and uncorrupt from that Fkody now 
above 4000 Years fmce; and I have by me fome of the Teeth, aiid one of 
the lower Jaw-bones of this Creature fo perfect, folid, ponderous and freíli, 
that no one that fees them can pofTibly fufpedl they could have been in Na
ture fo many Ages pail: And therefore it feems more likely to me, this 
kind of Animal might become extindt here, from a certain ill Conftitu- 
tion of Air in fome of the pail Seafons long fmce the Flood, which miglic 
occafion an Epidmkk Diftemper̂  if we may fo call it, or PeJliUntial Murrahu 
peculiarly to afícót this Sort of Creature, fo as to deftroy at once great Num
bers of them, if not quite ruin the Species. For this Ifland may very well be 
thought neither a Country nor Climate fo truly proper and natural to this 
Animal as to be perfe¿liy agreeable to its Temper, fmce for aught I can 
yet learn, it neither is, nor ever has been an Inhabitant ot any of the adjacent 
Kingdoms round about us. And befides the three Heads above-mentioned, 
Ibund fo clofe to one another in the County of l̂eatb̂  and the two neai
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*u?-

436  )
"■lurvy, feems not a little to countenance this Opinion, as i f  thefc Animals d W  
together in Kiiinl^rs, as they had lived rogctiicr in Ila-ds. 'I'o ihis Piirnnt 
Sci'fjfcr 'm his I.aponin ipeaking of che Rain Dcer̂  an Anin\i! i;iatagic« 
Kind wiih ours, rho' it he a quite difTcrcnt Soil oí Deer, ¡ays, that \\1iq]
I lerds ot* them aic oficn dtftrcyotl by a rdg'uig Diilemper like a Plaguê  eom 
men among tlicm ; <ind tliat lô nctinies they all die, I'o tliat the LupUud̂ r is 
torced to íupply himíeif with new.

' I is probable, howtver, that fome of them might h a v e  cfcapcd this con: 
n'.on Calamity ; but thefc being few in Ni:n)ber, I imagine as the L'ountrv 
became peopled, and thickly inhabited, they were foon dcflroyed and kiliíd 
l i k e  o t h e r a s  w e ll  for the Sake of 1*'üoí1 a s  Mallei y and Diverfioa 
And ccrtainiy thefe favage Ages oí tlie NN'orld would not have f¡wcd the 

/ reft of the Deer Kiíu!, Slags and fliuifsy P:uis and Dceŝ  which we iliil have
but that thefe, being of a much fmaller SizQ, could ilielcer and conccal them- 
fclves eafier under the Covert of Woods and Mountains, io as to efcape uucr 
Deitruilion.

And here I cannot but obferve, tiiat the Rcii Deer, in thefe our Days, is 
nv-.ch more rare with us in Ireland̂  than it has been formerly, even in the 
Memory of Man : And tho’ I take it to be a Creature, naturally more pecu- 
liar to this Country than to Eugland̂  yet unlefs tliere be fome Care taken to 
preferve it, I believe in Procefs of Time, this Kind may be loll a’.fo, like the 
other Sort we are now fpeaking of.

It remains that we enquire what Species of Animals it was, to which thefe 
ftately Herns formerly belonged. I know it is an Opinion generally receiv’d, 
that they belonged to the Akhê  Elckê  or FJendê  and therefore are vulgarly 
called Elche's Herns: But I have fcen a Pair of genuine Elche's ficrns brought . 
out of Swedekndj and they differed extremely both in I'igure and Sizê  from 
thefe ŵe have now defcribed. They were abundantly fmallcr, and quite of 
another Shape and Makê  not palmed̂  or broad at the End iartheil from the 
Head, as ours; but on the contrary, broader towards the Head, and growing 
ftill narrower towards the Tips End, the fmaller Branches not iíTuing Ibnh 
from both Edges of the Horns as in ours, but growing along the upper P̂ ge 
only, whilfl the other Verge ot the Horn was wholly plain without any Bm- 
ches at all. The faithful Gefner fpeaking of the '̂/zi of them, fays. Cornuafoi- 
gula Libras circiter duodecim appendunt. Largitudine fere duorum Pedm: 
\Vhereas the Horns we find here in Ireland are near thrice that Length, and 
above double that Weight, iho* dried, and much lighter irom their b;ing 
fo long kept. Moreover the Elchê  as defcribed by Apollonius Mendmŝ

'  who had feen many of them, is no larger than a middling Morfe. And Mr.
 ̂ Duncombe told me, when he was Envoy in Sweden̂  he had feen there above

'íj|: I C O  Elches together in a Herd, and none of them above five P’eet high. And
if fo, we cannot imagine a Creature of that fmall Si¿e could poíTibly fup* 
port fo large and heavy a Head, with fo wide and fpreading a Pair ot Hons
as thele we are fpeaking of; confidering that exaél Symmetrŷ  and due PrOj

 ̂ portion of Parts, Nature obfervcs in ilic Formation of all the larger and
pcrfefter Sort of Animals.

I
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3 - : t  t h e  Defcriprion of that lofr y horned Bcail in the IFeJl-ladieŝ  called a 
much better agrees with our Irifi Animal than that of the Elche does. 

I'his Animal I Fnd dcfcribed by Mr. "Ĵ bn Jojifelyn̂  among his New-Engkrid 
Rarities, in thcfe Words : 7*6̂  Mcofc-Dccr» common in thefe Partŝ  is a very 
mály Creature, fane of them twelve Feet higb̂  {in Height̂  fays another Author 
rnore particularly, from the I'ce of the ForeFoot to the Pitch of the Shculders 12 
feet; A" Gnwtb much bigger than an Ox) with exceeding fair Horns 
^̂¡th bread Palms, feme of them two Fathoms cr twelve Feet frcm the Tip of one 
\\oxw to that cf the oth.r. This is 14 Inches wider than ours was. Another
t h u s  dcicribcs the manner of the Indians Hunting this Creature:  They com-
tmly hunt the Moofe, which is a kind of Deer, in the M̂'inter̂  and run him 

fometimes in hclf̂  othsrwhik a whole Bay, when the Ground is covered 
îth Snow, which u fucUy lies hire four Feet deep; the Be¿0 , very heavŷ  finks every 

Step (IS he ruits, breaking down Trees as big as a Man’j Thigh with bis Horns ; 
nt kn̂ tb they get up with it, and darting their Lances, wound it jo, that the 
Creature walks heavily on, till tired and [pent with Lofs of Blood, it finks and falls 
like a ruined Building, makifig the Earth fl̂ ake under it. So that we have 
not che leill Kcafon to queftion but thefc vaftly large Irijh Deer and the 
American Moofc, were ccrtainly one and the fame Sort of Animal, being all 
of the Deer Ktnd, carrying the fame Sort of palmed Horns, which are of the 
fame Size and Largenefs as well as Figure ; and the Bulk of their Bodies cor- 
rcfponding exa<5tly in proportion to che wide fpreading of their Horns. So 
that we may fecurely allert, that Moofes formerly were as frequent in this
Country, as they have them ilill in the Northern Parts of the fVefi-IndieSj
NeW’England, Virginiâ  Maryland, and Canada, or New France.

And left we may think this Animal peculiar to the Continent, and not to 
be found in lílands, a remarkable Pafiage in John de Laet's Defcription of the 
W(fi-hidies clearly fhews the contrary : There are found, fays he, great Num- 
krs of thefe Animals in an Ifland near the Continent, called by the Englilh, Mount 
MiinfelL This may give us reafonabie Grounds to believe, that as this 
lOand of Mount Manfell muft of neceíTity have had fome Communication with 
the Main-Land of Jmei’ica, to have been thus plendiully flock’d with this 
Sort of Beads *, fo Ireland, for the fame Reafon, muft in the many pail Ages, 
long before the late Difco'/cry of that New (Vorld, liave had fome Sort of /«- 
tirmrfe with it iikewife, ' though ’tis not eafy, I acknowledge, for us at pre- 
fent, to explain howJ for otherwife 1 do not fee how we can conceive this 
Country (hould be fuppiied with this Creature, that, for ought I can yet hear, 
is not to be found in all our Neighbourhood round about us ; nay, perhaps 
in any other Part o f - ^fia, or Africa: And then *tis certain, Ire- 
kmd is the laft or mort Weftern Part of the Old World, fo ’tis neareft of any 
Country to the moft liaftern Parcs of the New ; Canadâ  New-England, Virgi- 

&c. the great Tra£l of Land, and the only one I yet know, remarkable 
for Plenty of the Mocfe Deer.

XXXVII. Tonna, a confiderable Diftii6l of Tburingen, near to Erfurt̂  
was formerly fubjea to the Family of GUchen, which becoming cxtir.ft, it had

afterward?*
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( 4 3 »  ) I
atierwards icvcr l̂ Mailers, and at laft was anncxcvi lo the Dukedom of 

Grluni nLr Sdxe-Gcthâ  being claimcti, in the Ye^r 1677, by Frederick̂  i*'atl'.eroi
Gcman"* prclcHt Princc of that Name, as his hereditary Right. It has twofmjj 

I'owns or ViUages of the fame Nan ê, one of which is callcd 
CtiJiU7 0 i»a\ and the other Grafen Ton̂ â  or E/irPs Tonm. Which 

S54 P-7S7* two is moll ancient I cannot take upon me to determine •, but it appears from 
the .Annals of the Country that there was an ancient I'own, called Donn̂g 
in the Charter of OUon the Great, which was given in the Year of Chriji
and in my Opinion the Town there racmt Burg-T̂onna. Very neartfc

; I'own there is a fandy Mountain or Hill, at the Bottom ot which there Is
: ' Plenty of a very pure white Sand, which they ufed to carry to great D;i.

^   ̂̂  tances for the Ufe of various Artificers. As they were digging iiere in Dííík.
ber̂  in the Year 1695, they found fome prodigious large Bones, which i«m- 

J ed to belong to the hind Feet of fomc Qiiadruped, one ot them weighing
^ '̂T nineteen Founds. Then they found a round Head of a Bone, larger than a

f Man’s Skull, fixed in a Socket, weighing nine Pounds*, and then a largtr
*, ' Bone, like that of the Thigh, weighing thirty-two Pounds. Searching lar-

thtr in the cold Weather, which is common in the Beginning of the Year,
■J they hit upon the back Bone, with the Ribs adhering to it, and digging ftil

deeper they found two more round Bones larger than the former one, t(̂ «Jitr 
with the Bones next to them, viz. thofe of the lore Feet; then the Shoulder 

^̂ §1} Blade, four Feet long, and two Spans and a half broad. Soon after they
came to the Vertebras of the Keck, together with the Dentata; and lailoi 
all api^ared the Head of a monftrous Size, with four of the Grinders, eachot 
which weiglied twelve Pounds, and the two largcft 1  eeth or Horns, t«o 
Spans and a half thick, and eight Feet long. Handing out from the Head. In 
order that the Head might be better feen, a Hole was dug inthcHillot 
twelve Cubits, or four and twenty Feet deep ; which being done, his Serete 
Highnefs came himfelf, and I had the Honour to be one ot thofe who attcnc* 
ed him by his Order, where there was a great Concourfe ot Speitacors, an! 
every Body admired the prodigious Size of the Head and Teeth 1 but«  
were very forry to find that the Head and all the other Bones and thcT^i 
except thofe of the Jaws, which were almoft entire, were becomc fo brink, 
carious, and fo thin with lying, that we could not tind one ot them thatwa 
tjuite found, but they were ail broke to Picces.

, ¡ When the Report of thefe Bones was firft fpread abroad, the
Opinion was, that they were the Bones of a Giant, which both 1 and (m 
confiderate Perfons laughed at, and as foon as the Head appeared thatOpifiî  
vaniihed. But afterwards there were two other Opinions ilarted, oik 

 ̂ I,  ̂ which was, that thefe Bones muft be the Skeleton ot an Mephant, very  ̂ ■
fi t* ■’ decayed or conupted with Time j and the other, that ic w a s  rather a ^
■ Unicorn, as they call it, or a Mineral mimicking an animal Produttion.

imagine the former to be the moil probable of the two. For by ¡j,
this Skeleton with that of the Elephant given to the Univerfity of ■
Irehmd̂  in the Year 1681, by A, Moulinŝ  it appears that 

" every Circumftance. This, cfpecially, is to be remarked, that, as
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fays, in the Cranium of the Elephant there are a great Number of Cells, for 
the *moft pare triangular, lined wirh Mev’ ̂ anes in which there is a curious 
Difpofition of the Blood Vefiels, which are very numerous ; and that thefe 
Cells arc compofed of thin bony Plates No" not only the Perfons, who

rrreaccil Part of them triangular, are very co n ^ xu o u s, go ng fon̂ etimes ob
liquely, and fomcEimcs dirccily crofs the Skull. The Membranes, togetlier 
with their dried Blood VeíTels, wc found glewcd very firmly to rhe Cells 
tinged witii a yellow rcddifh Colour, and happening to try them with a Knife, 
they fell off in Pieces, taking away with them that Colour, and thereby cx|>o- 
fing the white Bones to view. Bcfides that Poramen, which Moulins obfcrved 
in the Cranium for the PaiTage o f  the Medulla Oblongata, that finguiar 
Cavity for lodging the Brain appears likewife in ours; and the Length of the 
Cranium, which he mcafured from one l'’-xtremi''y to the other, to be twenty 
Inches and a Quarter, in ours is faid to have been three Feet and a half, 
w h ic h  being forty-two Inches, makes us conjeiture, that this Elephant muil 
at lead have been twice as large as the one in Ireland, which will appear ftill 
more plain from what follows. Concerning the external Shape of the Skull 
of the Elephant, another viz. John Ra)\ in his Synopfis of CJua-
(Irupeds, obfcrves, that its pofterior Part is divided into two very large Si- 
nufi'es or Lobes, fo  as to refemble a Man’s Hips ; nor is there any Cavity 
to be obfervcd jetting out for receiving the Cerebelhini, as in many other 
Quadrupeds, but it rather refembles the Pigure of tiie human Skull. i\nd I 
call all thofe to witnefs, who faw the Head lying in the Sand, v.hether this 
Defcription of it is not exadl. I'he longril 'I'eeth or i-lorns, befides their 
Thickn'jfs and Length above-mentioned, at the fame time difcovered that 
natural Smoothnefs, yellowifli Colour intermixed here and there with blackiili 
Spots, Crookednefs, and Stri:t, v/hich are common to the 'I'eeth and Horns 
of no other Animals. Nay, what is extremely remarkable, there remains 
ftill the Print of the right T ooth, which appears evidently to have been filed, 
according as P/iz/y remarks, “ that Ekphants Jharptn̂  end file thdr Horns upon i/¿. 
“ a Tree'\ Neither muft I forget to mention, amongil others, who came in 
Shoals from all Quart-frs to view this Sight, a certain Merchant, who had 
lived many Years in Indiâ  and according to the Rules of the Indianŝ  which 
he faid he knew very well, he judged from the Teeth or Horns of this Ele
phant, that it muft have lived upwards of two hundred Years. Upon this 
ûbjcil Aldrovandus brings in the 'I'eftimony o f  Aloyfius Cadamaftuŝ  who fays 

he once faw an Elephant killed of a very moderate Size, the Length of whofe 
Teeth exceeded three P<dms or Spans; they flood up two Spans above the 
Gum, and the third fim’ : into the Gum, fo as to be hid by k, like the Roots 
Or other rceth ; and fince the Age of thefe Animals is know n by their 7 eeth, 
this n̂ uft have been very young in Comparifon o f  others, whofe Teeth are 
fo large as to fupply the Place of Pofls and Pales lor Hedge*:, as Pliny fays •, 

as the Blacks relate, in fome Elephants, they grow to fuch a length as to
cxcccd
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cxcccd twelve Spans. '1 his lafl makes very much to our Purpofe; for r 
,̂<mujlus means the greater Palm, which vve ocherwife call a Span*- i 
l^alms then make eight Feet, which is the Length of the I'ecth at T 
U'hat which Hardutn̂  the laft Commentator on Pliny\ mentions he {x̂ '̂ 
BitppCy comes pretty nigh to this, being feven Feet long, and wcieh'̂ ' 
upwards of a hundred V\ eight. Befidcs Gdlius afierts, ‘ that they frequJ'̂ î

in the 
feeingliicic rtic JUUIIVI mat wci îi a iiuiiuicu aiiu iwit̂  i UUiKjS, luch aSj

Friend of mine told me he faw in Holland \ or one hundred and fifty, or two 
hundred Roman Weight of twelve Ounces, as Erafmus relates of b'ranciuui- 
or a hundred and fixty, fuch SisTerzagus defcribes in Sepialian Mufauilt 
Vcrtommmis likewife í'aw two in Sumatrâ  which together weighed three hun 
dred and thirty fix Pounds. It is fufficient for me to mention the undoubted 
Teftimony of a certain Ducal Minifter, who lived fomc Years 'mSumairc 
and other Parts of Ind/a, and affirms, tliat he has feen I'eeth fix oreighi 
Feet long, two Spans and a half broad, and weighing a hundred am.! twemv. 
five Pounds. I do not intend to meddle with that ancient Difputc, -Jz 
whether they ought properly to be called Horns or Teeth ; nor at the fame 
time will 1 iieny, tliat I like the Opinion of ylldrovandus and Bochart of their 
partaking of the Nature of both, as their Origin confirms, which was long 
ago obferved by Paufanias, who fays, that they defccnd from the Tcmpb, 
and fo make their Way downwards and outwards, as he remarked in the 
Skull of an Elephant in Campania. The Teeth at Tonna had the fame Situa
tion, and the Obfervation of Motdins and Ray is no Objedion to this, ihcj 
deriving thefe Teeth from the upper Jaw, and defcribing their internal Struc
ture in this manner, viz. “ That they are hollô jo -xitbin̂  and filled with a Kid 

of ccmpaBi medullary Subftancê  with fome Mixture of Glands". Ray too adds, 
from an Obfervation of Licuwenhocck̂  “ ^bat they are compofed of 'i'ery Jknia 
“ ûbes joined to one another̂  which take their Origin at the inner Part cr Cp 
“ vity of the Toothy and terminate in the Circumference'*'. Bcjidts we evidently 
obferved thefe Tubes in every Part of the Teeth at together with dil-

, ̂  , ferent L.ayers of a Cortex, as it were going round them, by which we fa*
the different Years of the Elephant, or perhnps greater Periods of Life, mú- 

f cd upon the Teeth. But, to tell the Truth, neither of them had a lâ er
I Cavity, than juft to fervc for their Infertion into the Head or Temple, o:

rnorc properly the upper Jaw, nor dots Cardiinus x\ot /ddrovandus mention i 
 ̂ larger in any oí them. And although it is defcribed, as being larger bothia

Moulins and Raŷ  yet they could only produce the Teeth of younger Ek- 
; phants ; for I  imagine, that all thofc of the older Kind h a v e  t h e  f a m e  Stnic*

* ture as the Teeth at Tojtnâ  and the Caufe of the Difference is this,
the older I'eeth the Tubes and Layers of the Cortex are not only incrcaW 

 ̂ outwardly, but more and more comprcfled and compared inwardly, ^
i the fame time the medullary glandular Part is gradually contraétcd, and u

iaftobhtcratcd,
Ipro-

Í
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I proceed next to the Grinders, of which there were four of a pl-odfgrons 
Size and Weight in the Head at Tomta, agreeing exadly with Dcfcrip- 
tion in the following Words ; “ b̂e Mouth of the Elephant is provided with 
« four Majfes of Grinders in each Jaw •, for there are feveral Teeth fo firmly 
“ fixed into a folid hard Bonê  as with it and with one another to make one con- 
» tinned hony Subftance, Tbefe Teeth make eight or nine parallel Lines waved on 
“ the Surface of the Mafs, and whiter than the reft of the Bone, Each Mafs 
“ ofTeethisinfertedbyGomphofis into the Jaw: But the formoft Tooth in the 
“ tipper Jaw IS fixed into the Jaw Bone with the Extremity of the other̂  and. 
“ being produced forv̂ ards parallel with the Palate of the Mouthy it ends at laft 
“ in a jharp Point, which is received into a Sinus made on Purpofe for it in the 
“ Extremity of the Jaw'',

“ The Jncifers are altogether a wanting'*. And indeed they are wanting 
too in the Elephant at Tonnn \ but each of the Mafles of Grinders is cornpo- 
fed of a hard Bone íliining like Glafs, and a Nucleus, and on their Surface 
they have twelve parallel Lines difpofed in a wavy Manner, whiter than the 
reft. On each Side there are fixteen of thefc Ijnes, and they are inferred 
into the Jaws by Gomphofis by the fame Number of Cavities. Upon perfo
rating thefc I ’eeth, we found them full of a hard reddiíh Subftance, very 
like Medulla, with VeíTels and Nerves petrifieJ. Befides, in that Part which 
is prominent above the Jaw, there plainly appears a Smoothnefs for almoft two 
Inchcs, fuch as MouHns obfcjved in the Teeth at Dublin. Nor needs the 
Number of eight 'I’ceth in each Jaw in tliat in Ireland give us any Uneafi- 
nefs, although Gaffaidus fpeaks of the fame Number in another Elephant at 
Peircfcium, which he felt by thrufting his Arm into its Mouth ; for they are 
reckoned to be but four, not only by the Antients, as /íriftotle and Flinŷ  but 
by the Moderns, as Walter Schultzê  who lived a long Time in Indiâ  and in 
Ray too, whootherwiJe would not have faid that there are four Tc-eth in each 
Jaw, but in the Jaw on each Side. The Caufe of this Difterence may be 
owing either to the Variety of Nature ; for as íhe does not produce always 
the fame Number of Teeth in ocher Animals, and even in Man himfelf, ib 
likewifc in Elephants ; or in the Difference of the Age, fo that the foremoft 
Teeth having cut the Gum, while the Animal was young, and being plenti* 
fully fupplicd with Nourilhment, they filled up the Place where the others 
ought to fprout our. It is certain, that the four Teeth at Tonna in the back 
Part have their Extremities and ProceHcs manifeftly crooked, from v/hich ic 
is plain, that they were placed at the Extremity of the Jaw. Their anterior 
I’iirt too iliews the fame Thing, and thofc that were inferred into the upper 
Jaw arc not only longer than thole of the lower, according to Moulin's Ob- 
icrvation, but they end in a fliarp Point, as Ray has obferved. Nay, they 
nil up almoft the whole Space t!iac M.oulin'% eight did ; for he meafOred the 
Length of the foremoft Tooth of the lower Jaw to be fix Inches and a half, 
and that of the backmoft to be three; but the Length of that whole Jaw was 
only one and twenty Inches and a Quarter, as that of the upper was only 
cignteen. The Diggers at To?ina, not obferving this Difference in the Lcngtli 
0Í the Jaws fufficicntly, culled them both alike long, viz, three Feet, or iix

L  1 1 a n d
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and thirty Inches. They found the Jaw Teeth ftanding clofe by ofte qnoth 
and the Length of each of them they called a Span and a half ■, but û>on in* 
quiring more narrowly I found it to be differenti for the û î̂ er Teeth, uno 
Account’of their iharp Point, were almoft fifteen Inche?̂ , and the lo-.vt-r onc" 
only fourteen. The Length of the Jaws, which the fame '̂'̂ orkm en gave 
in^wa? three Feet and a half, or forty-two Inches, v\hich being compared witK 
the tweiify-one Inches, which Mculins allows between the 
will find, thut the hlephant at Tofina mult have been twice :is large i-s the one 
in Ireland, And this is coniirmed by the Length of the Cranium from the 
one Extremity to the* otlier, that in IrdarJ being only twenty inches and a 
half, whereas-that at Tcnnn was three Fcec rinii u half.

There were likewife found the Vertebrai or the Neck, which (according to 
the Dimenfions taken by the Diggers) were four Spans in Circumference,*’and 
two ii] HeJghth. There are dirce of them ftill remaining, whkrh correfpond 
with one anotlier, and the uppermoit of them is \ ointcd at Top. There was 
found too the Shoulder-bone, with the Acetabulum, and two large Heads or 
Globes, which are rtill- remaining, togetlier witii the Bones of the Forc-fect, 
tlK Ulua, Radius, Carpu?, and Metatarfus, fome of which have fuch a large 
Cavity as you may thruil your whole I-Jand into it. They are all filled nor 
with Sand, but with very fmali Particles of petrified Medulla, which, being 
put into the Mouth, do not occafion a Noife between tiie Teeth like Sand, 
but melt upon the I'ongue, and difcover their being changed by the crirthy 
Tafte which they leave m the Mouth. The Vertebnt of the Back were found 
too, with the Ribs ftantling out from them, but there was none of themiefc 
entire. I only faw two fmall Fragments of Ribs, one of which was eleven 
Inches thick, and the other more than leven. There was likewife found the 
ÜS Coxendicis of two Feet and a half in Length, together with the Acetabu
lum, and the Head of the Thigh-bone fixed into it. Moulins does not men
tion the Length of this Bone, but the Cs Jnnominatum, he fays, was twenty- 
five Inches •, but the Os Coxendicis is only a third Part of the Os Innomina- 
tum, and the other two, viz. the Ilion and Pubis, the Diggers ncgletflcd to 
meafure. There were found alfo the Thigh-bones, with thofe of the hind Legs, 
the Tibia, Fibula, Tarfus, and Metatarfus; and there is ftill remaining a Part 
of the Tibia, wanting tlie two F x̂tremities, in its upper Part however t̂ ■̂o and 
twenty Inches thick, and above you may eafily íée that it muft have increafcd 
to fix more. In the lower Part of the 'I'ibia it is fevcnteen Inches thick. 
Whence it appears, that the Circumference of this Bone, where it is 
meafures twice the Length of the one in Ireland̂  whicli Motdins fays was nine
teen Inches long ; at its thickeft Part more than fourteen Inches thick, and 
where it was fmalleft, feven Inches and a half. I muft here obferve, that the 
fore Legs of the Elephant are thicker and ftronger than the hind ones, and 
this is explained by Alhertus and Aldrovmdus, Neither is the Tibia fo capa
cious as to allow the Hand to be thruil into it, which you might do into 
fome of the Bones, and the Ulna, without Doubt, as both the and
others relate, i.aft of all, there ftill remain two Bones of the Tarfus conn* 
guous to one another, left any Body fliould queftion thefe Bones being thwc.
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chele Bones gire porom and Rill of Chinks, as th®y ate ia other Ani^nals, 

and quise of a difFercnc Form fi oni the Teeth, both ih« Grinders and the Tusks*
It aiay likewife be worth while to memion the Pofuioa of the whole Ske

leton, as it was found under Ground. The Horns, or great Teeth, pointed 
t o w a r d s  the North-Eaft ; the left fore Foot lay extended by the Side of tho 
Hê d, and the right one was inclined downwards under die Body ; the toft 
hind Leg was bended at the Acetabulum, and the right, which was firft found,
\viis diilortcd fcvcral Ways. All which plainly fhew, that the Pofition was 
by no iVlean> natural or common, but unufual and violent. In fliort the 
j)iggcrs tell us, that the Bones lay all in their natural Order, but at the Arti
culations, fome of them were a Hand-brcacich, and others of them half a 
Hand-breath (by a Hand-breadth here, I mean four Inches) diftani from one 
anodier. Which mult have been owing to the Fat, Ligarrents, and Car
tilages, (¿C, wafting away, and the Space, which they took up, being af
terwards poiiefied by Sand, which by its Weight had feparated the Joints more 
and more from one another.

I come now to examine another Ilypothefis, viz. whether thefe bebnged 
to a FoiTil or Mineral Unicorn bred under Ground, or were rather the Bones 
of a putrined Animal ? No Body, who knows any Thing of natural Philo- 
fophy, will deny, tĥ t there are Foífil or Mineral Subftances founJ, refim- 
bling very large Skulls, I'eeth, and Bones; and how Nature produces fuch 
large Skulls, and ocher Farts refembling thofe of the human (and 1 may add 
of the animal) Body, as the Thigh-bones, the Tibire, Ribs and Teeth, Khrkr,
I think, has explained moil clearly and rationally of any. fie fays, That \Uo¿.ívh- 
“ in the BrMsh of the Earth within the Chaps of rocky Mountainŝ  thm is a 
“ Kind of finny Earthy which with Agrícola I  have hejorc calkd Marl, mixed 
“ wh a Sort of Parget, ivhicb Earthy meeting with a nitrous Solution in the 
“ Cbi'tiks of the Mountainŝ  is covered over as it were with a Shell of Parget,
** v̂hicb as it petrifies with 7 'ime, fo likewife by the Lujlre of the Nitre it refim- 

bles very much <t Bone in JVhitenefŝ  being both white, porouŝ  and brittle. If 
then it meets with a round Cavity in the Earthy it produxes a round Bail̂  
which, being broke very mucĥ  refembks a Skull, or if the Mouldy in which it 
is caft, has the Form of a human ‘Thigh-bone (or that of another Animal) or 
of a Rib ̂ cr an\ other Bohi\ the Marl, that ss contained in :t, having the 
nitrous Liquor added to it, will refembls the h u m a n  Os Femori s., ^c. v o h k h  

will be lefjer̂  larger̂  very great, a n d  almofi gigantic, ncccrding to the Size of 
the M ûld it happens to be caji i?i. And theje are the Boms which Nature pro
duces, and u'i'icb are fanietimes called the Bones of Giaytts by the Vulgar •, but 
if you break them, there is no medullary Subfiance to be found in thetn, which 
ought to be the Cafe, were they the Bones either of Men or other Animals. 

rhefe Obfervations Kirchcr confirms from his own certain Experience, having, 
ften in the Sides of the Cave at Palermo l eech of all Sizes, fmaii,- i»itidl:np,
great, nay, monrtrous large, h a v i n g  the fame Appearance with th<̂ e of Ani
mals, and in luch great Abundance, that he believes you might cafiiy load 
a hundred Carts from thence. In ocher Parts there ftuck out Vertebric, 
Knee-pans, Parts of Tibix and Skulls, but in no Kind of Order-, nor â
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mongft them all could he find any organized like the Head, Hands, o r  Feet* 
whence he plainly confefics, that he firft was informed of the wonderful Con* 
trivance of Nature in forming of Bones, or ilony Subftances very much rc- 
fembhng 3 i»nes, from the Marquefs Ventimigha, who accompanied iiim in that 
Search, and informed him of two Circumftanccs which are very much to our 

«AgroSo- Purpofe ; one was that in ♦ Solon's Field near the Sea, between Trapani and 
Palermô  there are ftill dug up by the Peafants the real Bones of i.vlephants 
which in pail Ages were brought from /Ifrick to Sicily in the Wars between 
thofe two Countries, and being killed there, were buried, and the Bones being 
afterwards difcovcred, arc bragg’d of fometimes by ignorant i'copie, as thofe 
of Giants. The other is, the Difference between the true Bones, and thofe 
Mineral Subftances, which refemble them, viz. that the firft retain always the 
Cavities of the l'ibiaíí, and the other Bones wherein the Marrow was contain
ed ; whilft the others are all folid, without any fucli Cavities. But the Bones 
at Toma are fo far from wanting the Cavities for the Marrow, or from ly
ing without any Order, or having nothing of organized Bones in their Struc
ture, that all thefe Marks of Kircber are evidently plain in them, and obvious 
to the Eyes of every Body that fees them.

For whatever Bones are hollow and filled with Marrow in the Elephant, 
they are the fame in our Skeleton. Neither ought we to trouble ourfclvcs 
about the Solid ty of the Tusks, as far as to tiiat Part where they arc infcned 
uito the Jaw, feeing that is the Cafe in the largcft Elephants. Befides, they 
were all found lying in a natural Order, even chough the Pofturc of the Ani
mal muft have been violent, and not common. In ihort, the Bones which 
Kircber calls organized, and which he fought for in vain amongft the Mineral 
Bones in the Cave at Palermô  appeared evidently in our Skeleton, even to 
the very leaft of them.

The Skull wascurioufly marked with Holes for tranfmitting the Nerves and 
Blood-vefiels, nor was the Cavity for the Brain wanting, and the Medulla Ob
longata as it goes out of the Skull. The Tusks ftill retain their natural Co
lour, Smoothnefs, Stria?, Tubes, and Interftices or cortical Layers, nay, the 
right one appears filed by the Animal while alive. And the Grinders agree
ing exadly with Kircber'% Defcription, are inferted by Gomphofis into Cavi
ties or Sinufes of the Jaw, which are ftill full of a reddifti, petrified Medulla. 
The Vertebra of the Neck, which are pointed above, and the Bones of the 
Tarfus, agree exaftly with one another. I'he large Heads of the Thigh-bones 
were joined with the Acetabula, and the Ribs with the Back-bones. But I 
ihall not repeat any more of what I have faid before, feeing any Body, who 
confiders thefe Things, will eafily be perfuaded, that Nature in a I ’rolick, and 
left to herfelf, could never form an intire organic Body, whofe Parts íhould ail 
correfpond to that of a compleat Animal. But if any will be obftinate, and 
aifert, that there are fome FoiTil Unicorns, as they arc commonly called, ̂  
Mineral Bodies having Cavities like Bones, 1 will anfwer him Irom^i^^^^ 
Principle, which is founded upon Experience, that thefe Foifils ot his arc not 
of the Mineral, but of the Animal Kind, leaving it to him to prove 
trary. For it is an unanlwerable Argument, which Cotiringius propofes^

(  4 4 4  )
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Conic£̂ ures concerning the antient vStatc of 7/í/;»/í7/, p. r ̂ . “ But that Na~
,i is abk of herfelf̂  without any Jijjiftancê  to make Bones quite perfect, fuch 
(Í 0’e formed in the FaUuŝ  and afterwards compkated ly long Nutrition in the 
a Jdidty is ahfolutely impcjftbk. Neither can you attribute the making of fo 
u ffiany Bones fit for a Having Animal̂  and every IVay perjê l̂  only to a 'ivanton 
« frclickof Naturej unthout the greatefl Ahfurdityy 

There is ftili another Argument of no left Weight, v/hich Kircher furniflics 
in the fame Place, where he fays, that accordi.ig to t!ie DiíTcrcncc of 

the Cavity, or the Difpofition of the Matrix in the Bowels of the Earth, the 
Marl produces different Rcfemblances of Hones. Allowing then in the Sands 
at a Marl and a Fluid, or a petrifying Water, which Kircher calls a 
n i t ro u s  Solvent *, to meet with one another ; yet can any Body ever imagine, 
that the Cavity or Matrix there was formerly fo difpofed, as to reprefent the 
Skeleton of an Klephant in the extraordinary Poílure above defcribed, w'hich 
was filled afterw'ards accidentally w'ith the melted Marl, and in Procefs of 
Time increafed to fucli a Bulk ? To be fure the Nature is the fame, the Mat
te r  the fame; the Heat, the Mumour, and the Nouriihment from the Kartli 
muft all be the fame ; and the Manner of generating the whole is the fame, 
and yet the Bones produced are very different i'rom one another, according to 
the Diftercnce of the real Bones of the Elephant. For Example, the Bones of 
the Head have a great many Cells ; the Grinders are hard as Glafs, and ihin- 
ing with a great many wavy Stii^e; the Horns or Tusks are fmooth, yellow, 
filed at the Point, and marked with Layers of Tubes and cortical Subftances, 
and the reft ot the Bones are porous, and evidently formed according to the 
Rules and Manner of an organic Body. Now who, I pray, after confider- 
ing all thofe Circumftances can ever allow himfelf to think, that thefe are Mi
neral Productions ? Is not the Opinion of Anfclmus Boetius de Bcodty chief 
Phyfician to the Emperor Rudolphus the Second, more probable. Lib. 2. 
Cap. 242. ? who, after he had faid, “ That the Marl̂  moiftened or diffolved by 
“ a fiéterraneous petrifying JVater̂  fiô jos like Milk through the Cavities of the 
“ Earthy and the thinner Parts being drained off, the thicker Part filling up 
“ the Cavities flops therê  and all the Water being carried off̂  it concretes into 
“ the Form of Stones and Horns, *u)hich is the common Opinion both of Kircher 
“ and others : Me adds, “ but if this 7nilky Liquor does not fall into a Cavitŷ  
“ buf lights upon Wood dried with Age, and penetrates its light porous Suhflancê  
“ and the finer Parts of it exhaling the groffer are left behind, at laft, being con- 
“ (reted, it will change the JVood̂  and affmilate it to its own Nature, but in 
“ fucb a Manner̂  however, as, that you can flill diflinguifi its Species, and 

jometimes even the Smell of the Wood remains. What happens in this Manner
_ »•/ . f  . .  T r . . .  T 7 _____ -  >1 « / /  f t t h f Y

aijfcr ?nucp from one arwipcr, unu /cw  wj
Appearance, fome refembling Teeth, others the Shank Bones, and others Jaw

“ Bones, or ether Parts cf the Body** Olaus Wm'mius in his Mufxum,
54» thinks, that this Opinion approaches very near to Truth. What
hinder us then from acquiefcinfi in the Determination of thofe learned rhyu-

 ̂ cians,
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, and cxprefTing in their Words the Manner in which the Bones at r 
petrified, cfpecially as they evidently own, that not only the Teetr*̂  ' 

Elephants, but hkev.ife other Parts of Qiiadrupcds (.ind why not of f  ’ 
greatert of them) may be changed in this Manner.

Grant then that any i.ow, and at any Time (which wc íhnll e x p la in  af[* 
wards) there was an Elephant left upon the Sand Hill at Tcnna, whof* 
Bones, dried by Length of Time, a fubccrraneoiis Fire had calcined, andbĉ  
ing then I’mooth and porous, that milky Liquor of Marl Iiad entered them' 
and the Water being exhaled, the thicker l̂ orcicn of it remained (the Parti’ I 
clcs of which in porous Bones may very eafily be difccrned from'the bonv 
Subftance, upon Account of its Whitenefs) and at lafl: coagulated, toJiavc 
changed the wlioie Skeleton of the Elephant into a ilony Na:ure, but in fucha 
Manner as both the external and internal Figure of the Bones, and perhaps 
even the Smell of them fliould ilill remain. I have fpoken doubtfully of tic 
Smell, becaufe 1 have not yet examined that. But if Boeiius means ihai 
Smell, which Wood and petrified Bones fend forth when burnt, this lean 
aflert from the lateft Examination I have made upon thefe Bones, that 
upon holding them near the Nofc, they have the very fame Flavour, which 
Bones and Morns that are burnt ufually have. Bdrtholine gives fomc tjtan*. 
pies of Ivory, or the Follil Elephant's 'Feeth, in his lall Cliapter upon th: 
Unicorn, but he leaves it undetermined, whether they were 1  eeth hardened 
into Stone by lying long under Ground, or whether they were originally Stones 
formed by Nature accidentally in the Shape oí Teeth. Me owns, however, 
that each of them Jias its Foundation, if you will not grant either of them-, 
adding, that the Examples and Caufes of Fetrifa6tion are not to be dcfpifd 

Aa Mi¿ exprefics himfelf in the fame doubtful Manner about the Grinder of an 
Hafn. veV. Elephant, and a Tooth of the Kofemary-Trec turned into Stone or Flint.

Dr. Arngrimtis Iceland̂  is entirely of our Opinion, whiá hf 
Í. i3i. * illuftrates with another Tooth of the Ro!"emary-Tree. Antomus de Pci-ú¡, 

chief Phyfician to the Emj>eror, favours the fame Opinion ftill more avowed
ly in his Fpiftle to LambecitiSy whic  ̂ this Author has added to the íixth Vo
lume of the Commentaries upon the Emperor’s Library, p. 315, 316, to
gether with a Figure of the Grinder of an Elephant, l or he lias not onh 
that Tooth, but the Bones of the 7 ‘higli and Leg found at íor rheiru;
Bones of an Elephant petrified ; accounting for it in this Manner, that if tlicv 
put on a ftony Nature, tlus hap|x:ns fiom the Earth in which they wereburie.̂  
which infcnfibly, by its concentrating Principle, extracts and hardens i::c 
Seeds of Petrifaiftion. I find there arc more petrified ElepÍ]ants ot the fa" ' 
Kind in the Colletftions írom an Obfervation of the famous C/ííw/í'í̂i
which I met with in tlic Ephemerides Naturî  Curiojlrum  ̂ for the Year 166S.
P- 4 4<5- . . .  V,

He mentions Bones that were dug up of a furprizing B gnefs, if.:
'Thigh-bone, Scapula, and five of tlie Vertebra?, amongft which was thî
of the Neck, which together weighed more than one liundrcd and cigiity
Roman Pounds, by moft PeopJc taken for the Bones of Giants,
pared with others of tlie fame Kind in tlie Town Kepofitories,
Ch 'jfianô  they were the largeft of all. But a Doubt liaving been ftaricu,
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ther they were really the Bones of a Giant, or rather thofe of an felephanf, 
th e r e  were I.etters lent to a learned Friend at Florece, defiring him to fend a 
Specimen of the Skeleton of the Elephant in the famous Mufttm of the Phy
sicians there ; which accordingfy was done, and being compared with thefe 
Bones, it was unanimoufly agreed, that thofe which v/ere lardy found, as 
.̂̂ •11 as thofe which were prefcivcd in the Repofitories, were the Bones of an 
Elephant/ and we found likewifc, that thofe inenri.incd by Plhy mod cerruin- 
]v belonged to a i Klephant. C!nf}'ip'hr4s adds, that there were collefled befides
vnrious orher petrified Bones and Foílií Tix'tli.

I will not deny, my ¿ood Friend Mâ Uaheek̂  that upon recalling rhofe 
Things to my Mind, when Í was thinking upon the Dones at Tonnâ  I firil 
took a Refolution of explaining the whole Affair to you, being in good Hopes, 
thit, the atbrementioned Difpute being liippily dccided by Means of the Skele
t o n  a t o u r s  might be fo too. But you may be very fure, that the 
Elephant’s Skeleton at Tonna has loit the greateft Part of its former bony Na
ture by the fubterranean Calcination, analogous to the Chymical one, and is 
therefore brittle like ‘ other calcined Bones, and of a very aftringent Quality. 
i\nd indeed, if there is an aftringent Qi^aliiy in native Ivoiy, which how
ever is not obfervable to the Tafte, as Jldrovamlus has remarked, why will 
n o t  that racher difcover itfelf, and adhere to the Tongue in Ivovy, tha: by 
lying fo many Years under Ground is calcined, and in a great Meafure petri
fied. Neither are the Bones of Animals converted fo much into Stone, as that 
there remain no intrinfic Marks of Bone about them, which may be extorted 
bv the Help of Fire in a Chymical Examinacion. 1 ‘hefe 7 'hings, being doubt- 
fj, put us upon examining the Bores in that Way •, and we found not only 
the Pieces of Bones, winch were thrown into an earthen Retort, remaining of 
the Colour and Figure of Spodium̂  and having evidently the Smell of a burnc 
Bone or Horn, but Phlegm too in the Glafs Receiver, which difcovered Soi 
Volatile by the Tafte, and an Oil by the Fat fwimming at Top. Afterwards 
being calcined in a Potter's Furnace, and becoming very white, they evidently 
ihewed the fmall Tubes and StriiE of the Elephant’s Teeth. Then being de
canted and infpiíTated, to ufe the Words of the Chemifts, the Sediment or 
Lixive contained a chryftalline Salt, and the Phlegm was a great deal iharper 
to the Tongue, the faline Speculx fwimming in it very beautiful to the Sight, 
All which are daily extrailed from the Bones and Horns of Animals, but 
none of them from Stones, Marl, or OJlcccolla, becaufe you cannot calcine 
Stones, but they degenerate into Lime, the Cauíe of which Kircber attributes ̂  
to the fmall Quantity of Moiilure in them, whereby the fpirituous Parts ot 
the Stones, from the Oilinefs of the Sulphur, refolve the fixed Parts into a 
Cak. Who then will fcruple any longer to afient to my Opinion, and to 
own, that the Bones at Tomia are the real Bones of an Elephant, but calcined 
by fubterraneous Heat, and in a great Meafure {Ktrified, which die Smell ot 
earthy Sulphur, both in the Phlegm and Refiduum, fufficiently evinces ? And 
this is the Reafon, why neither a volatile Salt nor Oil could be expedled in 
fuch a Quantity as from recent Bones *, and the more fo, as even in thefe, 
according to the Obfervations of that Englipj Phyfician, Clapton Haverŝ  in h¡3 
Ortcology lately publiihed, the volatile Salt fcarce makes up a thirtieth Part,

a nc



and the Oil little more than a twenty-fourth Part of the Bones. But who will 
deny, that fuch a fmall Quantity as that nuift be alnioil entirely abforpt in 
the petrified Bones, fo as fcarce to leave the lead Portion behind ?

But there is another Doubt ftarted by fome, which I have ilill to re
move, whether ever there was an Elephant in Nature, whofe Bones 
anfwcred to the Bignefs of thefe. Thefe Gentlemen I would advife by a] 
Means to be quiet, and only read the Journals of India or Afrk̂  where 
they will meet with Elephants, not only as large, but a great deal larger than 
ours. Indeed the one in Ireland̂  which ours has been frequently meafured 
by, was fcarce larger than that at Antwerp̂  which Gorophts Becamts meafured 
very accurately in Prefence of Aidrovanduŝ  and found its Height to be eight 
Feet. But in the Skeleton in Ireland the Length of the Os Innominatum is 
twenty-five Inches, of the Thigh-Bone twenty-eight, and of the Tibia nine
teen, which all together make feventy-two Indies, or fix Feet. To thefe I 
add two Feet to fill up that Space, which the Feet themfelves, the Curvature 
of the Back, the Cartilages, Flefh and Skin require; and thencc I difcover, 
as I faid before, the Tleight of the Elephant in Ireland to be eight Feet. But 
as we find, that the Bones at Tomâ  by comparing them as above, arc, at 
Jeafl, twice as large as the others; hence we find, that this Elephant muft 
have been about iixteen Feet high. And this is fo far from being an un
common Height in thefe Creatures, that Scaliger in his Excrcitatiô  p. 204, 
has exprefsly mentioned the fame Meafure, relating from the Writers of 
Voyages to the Indieŝ  that there are Elephants there above fixtcen Feet high. 
But there are Elephants ftill larger. Johannes Jacobus Saar mentions in his 
Journal a certain Kind of Meafure, called Gobdel̂  equal to three Quarters of 
an Ell (that of Norimberg I imagine, the Author being of that Country) and 
in the liland of Ceylon̂  thofe Elephants which are fcven, eight, nine, ten» or 
eleven Gobdcls high, are valued at three or four hundred imperial Crowns, but 
larger than thefe he never faw. But the l4ormberg Ell is about four Inches 
longer than two of thofc Feet which I have hitherto meafured by j whence it 
follows, that the Meafure Gobdel \% about one and twenty Inches, and therefore the 
largeft Elephant feen by Saar was more than nineteen Feet high. Ph¡li¡fus 
PigafeitOy in his Defcription of the Kingdom of Congo in Africâ  aíHrnis, that 
the Prints of the Feet of the largeft Elephants there arc four Spans in Diair.c- 
tcr, that is, upwards of two Feet eight Inches. In the Elephant at y!ntm% 
the Diameter of the Soal of the Feet was one Foot and two Inches, or there
abouts. And comparing thefe Diameters of the Feet with the Height of the 
Body, we ihall find, that the largeft Elephants in Jfrk arc upwards of eight- 
reen Feet. From what has been faid it iikewife appears, that the Elepliancs in 
India are larger than thofc in Africâ  which Aldrovandus and Bochñrt prove from 
ancient Writers. Nor do I doubt, but that Elephant’s Rib was brought 
from InJiay which is ihcwn in the Anatomical Iheatre of the Univerfity of 
Lgden̂  and according to its outer Curvature meafures eight Feet, and where 
it is thickeft towards its Conjundion with the Sternum, its Diameter is a root 
and about three Inches, as deicribed by Theodore liickius in his Oration de O í -

vnntibusx wi*cicas t h e  longeft Rib of that in Ireland was fcarcc t h i r t y - two
0 ^ ¡Inches

( 448 )
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Inches long. And as eight Feet contain ninety-fix Inches, it follows, that 
that Elephant, whofe Rib is preferved at Leyden̂  mufl: have been twcmy-four 
Feet high; and the Elephants of Ccfroiŝ  King of Perftâ  mentioned by an 
a n o n y m o u s  Arabian in Rocharte wert* at leail of that Height. Sonie of them̂ 
fays he, a w  twelve Cubits high, which is very rare, for the mofi Part of thm
ilo not exceed feven. If the Cubit here is taken in the common Senfe, it i s  
fcarce equal to two Feet, or twenty-four Inches, and by this Means thofc 
F.lephants were of the fame Height with that at Leyden. But I imagine, tiiat 
Cofrois meafurcd his Elephants by the old Perjian Cubit, explained by Go.'ius 
i n  his N'Otes upon /llfer̂ anuŝ  p. 7 4 ,  7 5 .  from an * Arabian Writer of 
each of which contained feven and twenty Inches. But, according to this 
Computation, each of tliofc Elephants muft have been fevcn and twenty IVxt 
high. O ftupendous I leight, and worthy of the Stable of a King ! Which, 
whoever confiders, will not wonder fo much at the Size of the one at 
whicli is more than one ha'f lefs than thofc of Cofrois,

But from whcnce could this Elephant, larger at leaft than ufual, come into 
this Country, and to this Sand-Hill ? This Queflion of the learned Maglia- 
beck !ws occafioned a great many Ctjnjeéturcs amongft the Curious, fome of 
whom have alledged, th:.t it was brought into this Country, and there buried 
by the Roman '̂kTchants; others by Auila, otiiers by Charles the Grcaiy others 
by the Counts of Glichen, and others will have it, that it was brought there 
only the laft Century. But, befides that each of thefe Opinions lal^urs un
der Difficulties which Í now forbear mentioning, they may all be confuted to
gether by various Arguments. Such as, that the Life of Ivory, which is 
very ancient, will not allow us to believe, that upon burying the Elephant 
there they Diould negleil to take away the I'eeth, which were very large and 
fine; nor could an Animal of that Size be eafily tranfported from Indiâ  or 
Africâ  in former Times, or even in latter Days *, and it has been obferved 
by others, that not the old ones, but the young ones arc brought over into 
Europe \ far lefs would any Body be at the Pains to dig a Pit of twenty-four 
Feet deep to bury a dead ¿‘lephant in. But the ilrongcft Objeclion oí all is 
the Conftru¿bíon of the Sand-iiili, which, being carefoJIy examined, evident
ly difcover?, that it had never been digged into, and afterwards filled up 
again. I'he firíl Layer of Earth is a black Mould four Feet deep ; and this 
is fucceeded by a fandy Gravel of two Feet and a half, tl.e Middle of which 
is filled up by a Kind of Chalk-Stones, and -)■ a binding Earth. Next fol- 1  
low fix Feet of a fandy, white Clay, with two Inches o; binding Earth a- 
g<iin, and below that it is a Foot deep. After this comes a Layer of Gravely 
about fix Feet thick, and lad of all, a pure, white Sand, the Thicknefs of 
which is not yet difcovcred, becaufe in it the Skeleton of the Elephant ap
peared, bciore they had dug quite three Feet into it. Now had this FIÜ1 
been dug into, and filled up again after the Elephant was thrown into it, 
thefe difierent i.ayers of Earth, Clay, Gravel, ISc. would not have been found 
in fuch a regular Order, but they would have found them ali mixed witii a 
black Earth, as we fee every Day in digging of Graves. Far lefs could the 
Chalk-Stones grow to fuch a Hardncfs, or the binding Earth fprcad its Roots

M m m
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and Veins tliroug'ti tlic wliolc Mill, even to the very Surface, or grow in ft ■ 
a Quantity, as to extend two Feet in die Middle of the firft Gravel wh'̂ K 
lay immediately below the black Earth, and under that again half a Fqo 
and then getting lower into the Tandy, white Clay, take up two Inches thcr̂ * 
and Mow tlxat ;igain the Space of a Foot. There only remains then for u’ 
to judge, that this Elephant, at the univerfal Deluge, in which it periíhcij 
with other Animals, both of its own and of different Species, being toficd 
here and there in the valt Abyfs of Waters, at lad, when they began to de- 
creafe, fell to the Bottom, and the Waters laid over thefe different Strata of 
Sand upon it, and thefe, being dried at Top, were, at lafl, covered with a 
black Earth. For as the different Strata of Sand prove, that the HiU at 
Tomta derived its Origin from ilie Flood, fo the Depth of the black Earth 
confirms it *, both which I fliall explain in a few Words.

The firft I ihall do from fome Obfervations of Nicolaus Stenô  a celebrated 
Phyfician with you, in a DiiTertation upon the DiiTedion of the Head of a 
Dog-Shark, added to his Specimen of Myology, all which, however, I can
not run through in an Epiftle. He talks indeed chiefly of the Parts of thofc 
Animals that live in Water, fuch as Oyfter-Shells, and the like, dug out of 
the Earth. But the fame Thing may be faid of the Parts of Land Animals 
dug up in the fame Manner. For what Steno fays of the Earth, out of which 
thefe Things are dug, may evidently be applied to the Hill at Tonnâ  feeing 
it is harder in fome Places containing Chalk, and a cementing Earth, and 
fofter in others, filled with Gravel and Sand, laid over one another in Strata 
running obliquely with Regard to the Horizon. But Sieno argues very well 
upon this Subjeit; Thaty fays he, regards the foftening of the Earthy
“ as thefe Bodies are the fofter {here I  underfland the Bones cf our Elephant) and 
“ Icfs able to hear the Touchy the deeper they are hurled \ and hence the Earth is 
“ fif^^ f̂ o^ producing them̂ that it mufl rather dejlroy them. Nor let any one 

helicvê  that they are fcft upon Account of their not being yet pafe5l \ for thofe 
Bodieŝ  which are foft while they are Jirfl generated̂  have their Parts united 
together with a certain Gluê  as it were (as you may fee in the recent Barks cf 
Pines and Almonds) hut thefe Bodieŝ  being robbed of that Glue or Qmnt, fall 
down into a Powder̂  and therefore that Softnefs is an Argument of their 
being deflroyedy not of their being produced'\ What follows in Steno about 

that Earth not being compact, when thefe Bodies were produced, and that it 
was not only covered with Water, but even intimately mixed with it nay, 
that it ought to be reckoned a Sediment of the Water heaped up gradually, 
can by no Means be applied to the Hill at Tonna. I fliall only take the Li
berty of quoting fome Things from Pages 211, 212, %'iz. “ ^hat white Clay 

and Sand may be mixed with Water violently agitatedy Torrents tumbling dovm 
“ upon Earth of that Kind̂  and the Agitation of Waters from the IVindSy make 

it fo evident̂  that it would be quite needlefs to injifi longer upon it. Nor is 
it a hard Matter toprovê  that in flagnating Waterŝ  even the clearefl of them 
ally there are Sand̂  and Chalk-Stoneŝ  nay all Kinds of folid Bodies fre- 
quently found concealed". Who then will longer doubt, that the Sand-Hill at 

^onna was produced from a Sediment of the Flood ? Jacobus CrandiuSy V̂e-
net'm

iC
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tietian Phyfician, produces more Arguments for this Hypothefis from the 
Bowels of the Earth, in his Epiftle concerning the I'ruth of the univerfal Dc- 
luae, and the Generation of Shells found far from the Sea, of which I ihall 
on?y pick, out the three firft. “ I. Inmaip of the hightft Mountainŝ  not only 
“ Europe W  A fia, hut likewife of Africa and America, there remain ftill 
“ certain Marks of the Seay which depcfiting Sediments there has produced Strata 
“ uniform̂  and parallel to the Horizon̂  which no Reafon can perfuade us could 
“ have happened̂  except at the Time of the tmivrrfal Defuge, II. The fame 
“ Opinion is preved !>y very long Trails of Land covered with various Sand- 
“ HillSy produced from the Sediment of the turbid Element that watered them at 
“ that Timê  a-nd having a great Refmhlance with the Bottom of the Sea, 
“ III. The great Gaps of Mountainŝ  made by the Corrofion of Rivers and Tcr- 
“ rentSy different fclid Bodies produced from the furrounding Waterŝ  ccn~ 
“ taining and petrifying varioufly various Bodies ; as alfo various Sediments phced 
“ hard by one another̂  abounding with true Shells and other ProduHions of 
“ the Sea'*,

But conccrning that black Mould, which grew over the Earth after the 
FlooJ, Rudbeckiusy a Swcdiflj Phyfician, has obferved a great many Things 
peculiar, in the firft Volume of the Manticâ  Chap. VI. which, being ap
proved likewife by other learned Men, need not here be tranfcribcd. But if 
they were to be applied to our Sand-Hill, you muft know firft, that in thofc 
Mountains in the Foreft of Dunngen, which contain Metals, and arc compofeJ 
of the hardeft Rock, I found that black Mould about two Feet thick, 
much thinner, however, as you defccnded. But in other Places it was equal 
to four Feet or more, viz. in the Vallies which firft received it, waihed down 
by the Rains from the Mountains. Which, as it anfwers Rudbeck's Defire, 
who wanted to know the Depth of the black Mould in the warmer Parts of 
Stueden, that are plentifully fupplied with Rains, fo it likewife ihews that 
Mould to have been derived to the Hill at Tonna to the Depth of four Feet 
after the Flood, and thereby proves, that the Elephant could not have been 
buried there fmce. But what ihould hinder us from joining to thefc foreign 
Phyficians Herman ConringiuSy a Germany who, in his Conjetures conccrn
ing the ancient State of Hehnftaty and the Country adjoining, wanting to 
prove, that this Country was likewife overflowed by the Flood, infifts chiefly 
upon three Arguments, which are founded upon the Sea-Shellsy the Bones of 
Beajisy and TreeSy or Parts of TreeSy which are found both upon the 1  ops of 
the higheft Mountains, and iu the deepeft Caverns of the Earth. Amongft 
the reft he mentions Stakes for Hedges found ready prepared, and the Horns 
of Buffaloes found in the deepeft Caves amongft the Rocks of Thuringen̂  of 
which that of Salze, which is fcarce a German Mile diftant from Tonna, in 
the Mountain Seebergen̂  near to Saxe-Gotha (where the moft beautiful Shdl- 
Fiih are likewife dug up) Albinus mentioni to have been ftill remaining, in his 
Chronicle of the Mountains of Meifferiy Tit. 22. rv. 7. to which may be add
ed, perhaps not iindefervcdly, the Leaves of Trees, Bundles of Wood, and 
Ears of Corn hanging to the Stalk, all which are found petrified in the 
Stone Quarry at Tonnâ  not far from the Hill where the Elephant was found.

M  m m 2
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There is a V C 17  fingular Obfervation of Comingius exprcfiltl in thcfe Words 

3 7 ' “ Befideŝ  tbefe Trees arc alnwft all fituated alikê  viz. thár
“ Roots inclining North Weft̂  and their Tops Sotitb-Eaft, the Caufe of Tvbick 

you cannot̂  •with any Probabilitŷ  attribute to a Frolick of Nature. Rut it is 
mcfl likelŷ  that thefe Trees 'mtre blown down Ir̂  the Norih-lVefi JP'indy and 
covered <rjer vjith a marfhy Earth from the Northern Ocean : KfpeciaHy as from 
that S>uarter̂  and by that IVindy when it blrjcs higĥ  the whole Sea-Coafl of 
Germany, even at this Daŷ  is frequently threatened with hmndation'\ 

And here arifes a new Argument to fupport my Opinion, lince the Horns 
of this Elephant were pointed towards the North-Kail, and though this Po- 
fition feems a little difFcrent from that mentioned by Conringiuŝ  yet it is to be 
confidered that a Bead taken up by the Sea may move itfelf varioufly, 
whereas Trees remain in the fame Pofition in which they were firH: left. And 
it is no Wonder that the Elephant, being tofied by the huge Billows íliould at 
laft acquire an extraordinary and violent Pofition, and that the Bones after the 
Fleih was decayed íhould lie at a Diílance from one another. And perhaps 
tlic Teeth or Horns were found to be bended inwards from this very Caufe, 
although the Pofition of them is almolt the fame in the Head of the Elephant 
in Ireland as delineated by Mowlinŝ  which doubtlefs would have been more 
accurately exprefTed if the greatcíl Part of them had not been confumed, fo 
that that was more owing to the Putrefaélion or Dccay of the Parts than to 
the fatal Waves.

I
f

MiniToi XXXVIII, We fliall then be better able to judge of the Make of the Earth, 
i¡¡r*Liíier. ̂  and of many Phenomena belonging thereto, when we have well and duly exa- 
D.J64.P.739. niined it, as far as human Art can poflibly reach, beginning from the Outfide 

downwards. For this Purpofe it was advifeable, that a Soil or Mineral Map, 
as I may call it, were devifed. It might be diílinguiíhed into Countries, 
with the Rivers and fome of the noted I'owns put in. Tlie Soil might either 
be coloured, or otherwife diílinguiíhed by Variety of Lines or Etchings; 
but the great Care muít be, very exaitly to note upon the Map where fuch 
and fuch Soils are bounded. As for Example, \n Torkfijirê  i. T\\c¡Veolds\ 
Chalky Flint and Pyriteŝ  (̂ c. 2. Blacktnoor̂  Moorŝ  Sand-Stonê  i¿c. 3. 
HoldernefsBoggy, Tttrf̂  Claŷ  Sand, ^c. 4. IVeflern Mountains \ Moors, 
Sand-Stone, Coal, Iron-Stone, Lead-Orc, Sand, Clay, ^c, Nottinghamftm \ 
moftly Gravely Pebbles, Claŷ  Sand-Stone, Hall-Plaifier, or Gypfum, &c. 
Now if it were noted how far ihis extended, and the Limits ot each Soil 
Appeared upon a Map, fomething more might be comprehended from the 
Whole, and from every Part, than I can poíTibly forefee ; which would 
make fuch a Labour very well worth the Pains. For I am of the Opinion, 
fuch upper Soils, if natural, infallibly produce fuch under Minerals, and for 
the moil Part in fuch Order.

XXXIX. I have fome Rcafon to think that Sand was once the mofl 
1 sf rior and general Cover of the Surface of the whole Earth ; becaufe all our 

i>r. Lifter, Northern Mountains arc more or kfs covered with it at this Day, and the
».i 64-P'740* Jjjgher
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liiMier the Mountains, ílill the more, and the coarfer the Sand : becaufc 
the Rivers arifing in the Mountains do yet daily bring it down in great 

' Qiiantitics. And that it has been fo in ail Probability, in all Ages, fince the 
iiril Kains fell upon the Face of the I'larch, fcems to me to be Tnith-like, in 

\ t h a t  the Sca-Shorcs, or Mouths of Rivers, arc ufually barred with i t ; bcñdes
the Sandy Sea-Grounds in moil Places of the Sea, and which feems a clear 

f Hvidenfc ior the Letigth oí Tinic (for that the low Ground near thefe Ri
vers, which have been in all Ages upon Record, Moffes) if you piercc fo 
deep into them, as to difcover their Bottom, you meet with this Moun
tain Soiid in great Qiiantitics, and in foine Places a Mofs under that, and 
the fame Sand-Bed under that. Now if we confider how long thefc Mot- 
fesor Turf is in growing, it being moftly the Leaves and Roots of Plants, 
we muil allow very many Ages for this Purpofe. And altho’ HercdotuSy 
one of the moft ancient Hiftorians that are, boldly conjectures that the 
lük in ĝypt-, long before our Times, would be dammed up and ufelefs 
by the great Plenty of Mud yearly brought down that vaft River; yet it 
does not apj>ear, that the Country is much different from what it was in his 
Time; fo that the Sand and Mud is ftill carried to Sea.

Another Argument of the Sand’s being the univerfal Cover of the Face 
of the Earth, is, from the great Hardnefs, and confequencly the Durable- 
nds and unalterable Qiiality of this Mineral, alx>vc any other in Nature. 
For tho’ many Things are callcd Sand, from the Smalinefs and little Cohe- 
fion, or Drynefs of the Grains, yet this Kind of Mountain-Sand, above all 
others, keeps its natural and original Magnitude \ and is not made ( as 
moft Sand is) by the Attrition or Wearing of one Particle ot Stone againft 
another, but is of a conftant and durable Figure : and therefore, I fay, it feems 
to me, for this Reaíbn, to be the moll fit for an Outfide or Cover to the 
Globe of the Earth.

It may be objeéled, tliat the uppermoft Beds of Stone, on the high Woolds 
all over (oít Chalky and on the fniooth Surface no Appearance
of Sand, 'i'his indeed is in Part granted : but that there is no where any 
Sand upon the Chalk Mountainŝ  is not true ; for to inftance in thofe inland 
Sand-Hilisy above Btdloigne in Picardŷ  which Sand is the very fame wi h 
that on tiie Sea-fiiore at Calaiŝ  and although this is not in England̂  yet tiie 
Sea hath but accidentally divided us. For trom Dunjlabk in England̂  even 
as far as the Walls of Paris by Calaiŝ  is, as it were, a continued Woold of 
Chalk and h'lint. What Difference there is betwixt the IVcold's Mountain- 
Sandy and that of the Northern Mountainŝ  will belt appear in the lable. Now 
the Nakednefs of the IVoolds is from the Smalinefs ot its Sandy which readily 
yielded not only to the Rain that fell, but to the Wind alfo. \Vhich is evi
dent from that vail Tra<̂ t of Sandy HiUsy which bound the Coaíl of Francfy 
Flanders and llollandy and which have made their Coail io íhaliow in Refpeft 
ot ours, as being in great Part blown off the Torhjhtrey TJncolnJhiriy Suffolky 
or Effex and KentiJJj IVooldSy and wrapt up upon their Coafts : and the Region 
01 this is partly fiom the more conftant JVeño'ly Winds blowing over from

our
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our Coaíls; and a!fo from the Meeting of the two Tides, viz. That of 
Channel̂  and that other^of North Flood upon their Coafts. ®

I am very well aware, that the finding of Cockle or Sbellsy as moft W ’
flrC to iir\r\#n I V y T - I / *  •

the fanrie Herodotus
Waters ; but, as x iia»c ĉ ncwiiuic, i uiuik., ucmonuracea, that the Rort 
Cochlites are no Shells, fo neither can I grant that the Smd was adventitiou 
to the Mountains, but naturally originated there: for that it is there pUin̂  
ly to be found, fome loofe, and the reft in Beds, yet unloofened, as I could 
name very many Places \ for Inftance, on Hilden and Thorp Fells in Crm:en 
this Mountain-Sand is a white and tranfparent Pebble, and as feme of it 
is fmall, and eafily fwept and blown away, fo is there much of it upon the 
high Mountains mixt with white Pebbles of greater Size.

’Tis the Charadler of this Sand not to yield to Fire, as Flint will do j and 
tho’ it agree with that and fome other Metals to ilrike Fire from Steely yet 
it does not calcine, as Flint will be brought to do. And therefore this Sand 
is the true Tarfo of the Italian Mountains, of which the fine Venetian Glafs 
is made ; and for this Reafon the FlifU Glajfes were here in England ill com
pounded, the Foreigners miftaking the Materials, which yet our Country 
affords in Plenty all over the Morthern, and (I doubt not) the \Veftcrn 
Mountains too: I  have feen from the Scots Mountains very excellent and 
large.

A  T J B L E
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AB LE  of Sand {drawn up about the Tear 1673.) Such chiefly as I  
have found in the Northern Parts of England.

'Sharps or Rag Sand, compofcd of fmall tranfparent PebbkSj naturally
found upon the Mountains, not calcinabie.

Fine
White

Sjnd <

Stitneham-Moor in the Road waíhed up very 
M'̂ hite Pebble,

Fhmborougb-Head̂  of which the Light-Houfe 
there is cemented,

Calais Sand burns reddiíh, but falls not in Wa
ter.

Fine Grey Seaton Banks near Hartlepoolj on the Tee*s Mouthy
Efcrick in the Gravel-Pit there *, a Vein of ex- 

Reddijh ceeding fine Sand.
The Pillow-Sand in the Baltick.

B̂rown In a Spring at HeJIington.
The Sand at the Bath in Somerfetfhire,
Acome near Tork, drifted Sand.

Griefly Hutton Moor Wafht,
Thorp Fells.

Coarfe ^ Owze at Tork,
) Nid at Mountain,
Dug up at Rawcliff xvtzx Snath*
IVhr̂ rfe at Ickfy and Denton.
Air at Carleton in Craven,

Brown Eure at Craven.
Gauton,
Santón in Lincolnjhire,
Bromeby Common,
Skfpwith Common,

r  At——in Yorkjhire, 
<A Vein at 0/well- 

From Lime- C Bacon in LimolnfhirCj 
Soft, or Smooth with M ' Pafticlcs with Mica of Gtitterin¿ i'ar-

tides.

Of
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Sfher-iike
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SíJnd about the Scilly IJlands.

In Clevelmidy and about Scarborough,
Ouze Duíl or Sediment at Rawciiff.

Gold-like ■< A Vein of Mica in Hejlington Gravel-Pjt.
Mica Argentea in Red̂ Sand RjccL near 

plentifully.
X̂Mica Aurea of Cleveland.

C!̂ ' feems to be another Coat of the Teneílrial Globe in the more 1 
preifed and hollow Parts thereof. The Mixture of Sand and Clay is 
unufually called Earth: Yet, this Term being too large, it will be conven-̂  
cnt, as I think, to limit it to luch a Mixture as we ufually find upon th* 
Surface of the Ground j which hath ever in it, befides Tuch Sands and Clave 
as either the Soil naturally produces, or have by Floods and Winds or 
other Accidents, been brought thither, a great Part of the rotten Parts of 
Plants and Animals : and in this Senfc, Turf is Earth, which is moftlv 
where the Erica or Heath grows, becaufe ’tis made up of the deciduouj 
Leaves of that Plant, which, being by the Current of Showers brought to- 
gether, make up the Moors, Moifes and Pens, and in the Mountains, In 
hollow Bafons or DepreiTures witiiout Vent, MoiTcs of incredible Depth; 
one or two Fathoms ordinarily in the fame Kind of black Earth, callcd Peat 
or Turf.

A Talk of Clays.

Pure., that is, fuch as is foft like Butter to the Teeth, and has little
or no Grittinefs in it.

Greajŷ  to be reckoned amongft the Medicinal Earth, or 
Terra figillata.

rI. Fuller'*5 Earth,

Clay

11
I

yr Í Ac Brlckhill in Norihnmpton/hire. 
lellowijh,  ̂  ̂under the Torkjhire IVooldu

Browny about Hallifax.
Wh 'itê  in Derl̂ fhire Lead-Mines, 

in Cleveland,
At Unton upon ¡Vharfe.

3. Pale TelloWy in the Marle-Pit at Ripley,
4. CoW‘Jhot Cl(̂  ̂ or the Soap-Scale lying in Cod-

Mines,
[̂ 5. A dark blue C\(̂  ̂ or Muriê  at Tohbrop,

2. Boli

UnED
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fHarlh an'J Djfly when Dry,

6. Crela properly fo called, or the Milk Whix 
Clay of the Ifie of IVigbt.

7. The Potter’s piileyeii:wj Cl.iy of IVakefidd Moor.
8. 'I'he blue Clay of Eullinghr€ok Pottery in Un- 

sclnjh'tre.
j 9. A blue Clay of Bugtborp Bcck̂  in which the 

JJlroites are found,
10. Yellow C!ay in thc.Seanis of the r̂ 'd Sand 

Rock at BHc/ro.
I i . Fine red Clay in the red Sand Rock at Bil- 

bro and Rippcn.
11. A foft chalky blue Clay"!  ̂ r»A /■ r 1 11 WM hut Ur cram.-17. A foit chalky red Clay/

tSiony when dry.
 ̂ A J O .  r'u ( It' ihe Banks of IVbitecr̂

J \i r i   ̂ B̂eck,x)CSiT Líppingíonj^nú< .5. A blue Scone Chy in theW/r.r.
16. Clunch, a white Stone CUy'm Qanikidgefmre. 

With round Sand, or Pebble.
17. The yellow Loamc of Skipwitb Moor in Tork- 
Jkire.

18. A red Sandy Clay in.the right-hand Bank of 
the Road beyond Collingf̂ m near the IJme- 
Ktins going to

19. A red Sandy Cl.iy in the red- Sand Rock
near Pjppcn. ,

■With flat or thin Sand, gVuteruig with Mica.
20 Crouch white Clay in V r̂hjhlrf, of

the Glafs Pots are made at
1,, C rev or blüeiíH rohaccir-Pipe Clay at HnUtJax.
22. K  R ed  Cle^ m  ih i  r ed  SatidSo<k i t  R c! ¿r>am. ^

XL. Thefe wonderful Sands have nj
they firft broke Prifon. Their Ordinal is »ot above five MUes,-«su ^ ;
To’, , ,  bdonging » D. »  and 0 .,jr  d  g ,.„  s . » l S i ? r
and lying South Weft and by Weft of. this Pla or Swerds?. p-7»--
Hills, (whereof there is  ̂ S o u t h  Weft "VVinds,
of the Ground, as we call it, brol^n by  ̂  ̂ _ much of the fame
blew upon fome of the adjacent Grounds ; w 1 to fccure its
Nature, and having nothing but . v„ and there-
good Behaviour, was foon rotted and diflb v y ^  this ftrange
by eafily fitted to increafe the Mafs, and to bear it Company

" 'T .h c « E„p.-,oo, I fuppor. .h . « h *
cover above 8 or lo Acres of Ground, which Oppoüi'O'' tc
fore the Sand had trr.vdkd four Miles trom its Abode. M  .

Vol. I). • M m m
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niet witli in its Journey hither, was from one Farm-Houíé, which flood 
within a Mile and a half from its firíl Sourcf. This the Owner at firft cn 
<ieavoured to have fecured by Force, and building of Bulwarks againft the 
Aflaults tliereof; but this wing’d Enemy was not to be fo oppofed ; Which 
afcer feme Diipute, the Owner percciving, did not only flight the former 
Works, but all his Fences, and what clfe might obílruét the Paflage of this 
unwelcome Gueft, and in four Years affcéled that by a Compliance and Sub- 
mifTion, which could never have been done upon other Terms ; in which he 
was io  fuccefsful, as that there is fcarce any Foot-Steps left of this mifchie- 
vous Enemy.

’Tis betv;cen 30 and 40 Years, fince ic firft rcachcd the Bounds of this 
'I'own ; where ic continued for 10 or 12 Years in the Gut-skirts, without 
doing any confidcrable Mifchief to the fame. I'he Reafon of which I ĝ efs 
lobe, that its Current was then down Hill, which íhcltercd it from thofc 
Winds that gave it Motion j but that Valley being once pad, it went above 
a Mile up-hill in two Months time, and over-ran 200 Acres of very good Corn 
that fame Year. ’Tis now got into tlie Body of this little Town, where it 
hath buried and deftroyed divers Tenements and other I-ioufcs, and has in- 
tbrced us to preferve the Remainder at a greater Charge than they are 
worth. Which doubtlefs had alfo pcrilhed, had not my AfTeélion to this 
poor Dwelling obliged me to preferve it at a greater Expence than it was 
built. I have at Jail given it fome Check : for by Hopping of it four or five 
Years (what I could) with furze I ledges fet upon one another, as faft as 
the Sands levelled them (by which I have raifed Sand-Bankü near 20 Yards 
high) I brought it into the Circuit of about eight or 10 Acres, and then in one 
Year, by laying fome hundred I.oads of Muck and good Earth upon it, I 
have again reduced ic to Terra Firma: 1 have cleared all my Walls, and by 
the Afiiilance and Kindneís of my Neighlx>urs (who helped me away with 
above 1500 Loads in one Month) cut a l^ailagc to my 1 loufe through the 
main Body thereof

At the other End of the Town divers Dwellings are buried or overthrown, 
and our Paftures and Meadows (which w'crc very confidcrable to fo imall a

( * 4 5 6  )

Thetfi
for three Miles together is fo filled with Sand, that now a V’’cfícl wirh two 
I-oaJ Weiglit paiTeth with as much Bifficulty as before with ten. But had 
not the Stream interpofed, to ftop its Paflage into Ncrfdk̂  doubdefs a good 
Part of that Country had e*er now been letc a dcfolate Trophy of this con
quering Enemy. For according to the Proportion of its Tncreafc in thefe fivf 
Miles, which was from 10 Acres to 1500, or 2000-, in lo Miles more oi 
the lame Soil, ic would have been fwelled to a great Vaíl'nefs.

It is obfervable, that the Situation of the Country in ŵ hich this troubic- 
fonie Gueft firft took its Rifê  lies E. N. E, of a Part of the great Level ot 
the FcmtSy and is tíiercby fully excofed to chc Kagc of tlwlc imjictuot's BIí¡p* tvr

T
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WC yearly rcceive out of the oppofite Qiiarter: Which I fuppofe acquirc 
more than an ordinary Vigour by the JVuids paiTing through fo long a Traci, 
without any Cheek. Another thing which contributes to it, is, the extreme 
Sandinefs ot* the Soil, the Levity of which, I believe gave occafion to that 
Land ftory of the Adions t!ut ufe to be brought in Norfolk for. Ground 
blown out of the Owners poiTertion.

XLl. B<fides the Bolus Anmmŝ  and the Ierra Sikfiacâ  there is an Earth 
found in Hungary about the River Tockaŷ  thence called Bolus Tockavieufiŝ B̂y 
having as good Effects in Phyfick as cither of the former. 0. i. p. n.

XI.II- ôap Earth is found only in two Places near DuracUâ  a large open tíí so«p 
Village about 6 Leagues to tlic Eailward of Smyrna \ and in a very flat 
Plain, about a I.eague Wcftward oí the River Hermuŝ  and fcvcral L e a g u e s eíw. 
from the Sea. ’ l'iíí a fine and at the iirll gathering whitiíli Earth, «8. 
which Loileth or Ihoots up out of the Earth. *Tis gathered always beibre 
Sun rife, and in Mornings when there falls no Dew, fo that a Stock muil 
hz laid up for the whole Year in the Summer Months. It comes up in 
fome Places an inch or two above the Surface of the Ground. But the Sun 
rifing upon it, makes it to fall down again. Every Morning there is a 
new Crop, tho’ all b‘* taken away which the preceding Day afforded. The 
Earth protiucing it lies low in both Plates, and is in the Winter wafhy ■, *tis 
cover’d, tho’ but thinly, with Grafs.

Three hundred Drartis of tliis Earth put into a Retort in Balneo Arena: 
for 12 Hours cum Igne Plolentô  gave between 5 and 6 Ounces of an infipid 
Phkgmâ  tlie Smell only fuch as proceeds in fuch Operations from the 
Fire.

Finding therefore no VolHtile Salty as what muft have come over by the 
foregoing Experimenti 200 Drams calcined at a Bagnio Firey \n a. German 
CrucihUy were diffolved in Water. The Crompofition of Earth and Water, 
boil’d into a Lixiviumy made 500 Drams.

It was boiled for three Hours, ftill Icumming off the Froth, then Filtratedy 
after Evaporated over a gentle Fire ■, it was kept to Chryftdizey and appeared 
of a fix’d Salt,

At the Soap lloiifes they mix -I of Earth with I of Lime, and diffolve the 
Compofition in boiling Water ; where llirring it often with a Stick, there 
floats a-top a thick browniíh Subílance, which Scumming off they prefeve 
in Bafons apart, and this Scum is much richer than the Liquor underneath i 
yet both are ufed in making the Soap. Into a large Copper Caldron they 
put 50 Kintals of Oil, applying a very hot Eire, which burns continually 
until the Soap is made. When the Oil has boiled, they begin to throw in 
of the Scum, and fometinies of the Liquor from which the Scum was taken.
They often repeat this throwing in oí the Scum and Liquor for 13 or 14 
Days, in which time the Soap is iifually perfected. The browniíh Scum, 
and what is ufeful of the Liquor, incorporating with the Oil, what is ufe- 
lefs finks to the Bottom of the Caldron, where it is let out to make room

V o l . II. K n n for
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í for throwing in more. The Water thus let our, is again thrown upon a new 

Compofition of Earth and Lime ; but when the Liquor bccomes wholly in(|, 
pid, 'tis then judged to he exhaufted. After 13 or 14 Days, when the Scan 
is finiftied, *tis laded out of the Boiler, ar.d laid upon a Lime Floor to dry

They proportion two Load of Earth of five Kintals each, to 50 Kintals 
of Oil ; the Produce is between 70 and So Kintals of Soap.

The Earth is bought at a Dollar a Load, and the Soap, when this Account 
was made, at 6-J- a Kint.il. There is employed in making Soap yearly at 
Smyrna 1000 Kintals ot Oil.

Bringing Soap-Earth employs a 1000, or 1500 Camels daily, for eif̂ lit 
Months ; the four Summer Months being too hot for Camels to travel.

An ordinary Soap-Houfe produces looo Dollars a Year clear IVofit, cont’ 
mimhtts Amis.

*xbt uft XLIII. This black Earth, which is call’d Rufma, and feems as if it were 
burnt, muft be beaten in an Iron or Marble Mortar to a fine Powder, and 

smiih. n. fiftcd diligently *, when you uie it, take one part of the faid Powder, and
of unflacked Lime; put thefe mix’d together into a Linen Rag, 

which infufe in warm Water the fpace of z quarter of an Hcur̂  or till it be
comes of a black Colour, then apply it to the Place from whence you would 
take the H air; as foon as the Hair begins to be loofe, the Part muft be 
waihed with warm Ŵ ater and Soap.

CcaiMintt XLIV. Within 5 Miles Northward of Stony-Eafton̂  there are 6 diftinft 
¡hirers/'*Coal-W'orks. Thechiefeft ObfcrvabJes I met within them, are,

branched Clift, which ufually lies over the Coal, and is all wrought 
cw.n.i.p.6. with the Reprefentations of fundry forts of Herbs.

2. A Clitt all interwoven with Arborefcent Marchaftteŝ  which commonly 
lies over the former, and is call’d by our Colliers the Thorny Clift.

3. We here obferve, that fome Coal Veins are much more tinsed with 
Sulphur than others ; a Vein l>eing wrought in one of thefc Worlcs fome 
Years fince, which received fuch a Refplendency from its Sulphury Tinfturc, 
tliat in all its Joints it feemed as though it was covered with leaf Gold, and 
hencc by the Colliers it was called the Peacock Vein.

4. 1 may here take notice, that about four Years fince, on one of thefe 
Works was found about 2 or 300 Weight of very good Lead Ore growing 
to a Vein of Coal, the Ore being tinged fomewhat yellow by the Sulphur; 
We look upon this as a Rarity with us, none ever having been found in a 
Coal-Pit b e i o r e ; the fulphurous Spirit being there generally too f t r o n g fo r  
the Generation of that Metal.

XLV. I. The Fungus Subterraneus I fent you a large Quantity of, was
^7/ay Air. gotten in rocky Lime-llone Ground, on a Common about two Miles

diflant ivom Caftleton̂  in the of Darbyjhirê  15 or 16 Yards deep, in
’ the O ld'M an  (as they call a Mine formerly wrought and ftopt up) cover d

with
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with Karth, and that had cither fallen or was thrown in. There is no Coal- 
Bctl, that is known of, within 5 or 6 Miles of the Place.

2! The Pieces of this Fungus which I received, are much like Peatŝ  oySyOf.ui- 
furfj cut up in the high Moors, both in the foouy Colour and inward Sub-
ftance; this only is more clammy and tough, and dries not. And feme
of this Fungus Subftance is very foft and like Geliy. In and about the 
more folid Pieces, (of which I have fome half a Foot fquare) are many 
big Lumps of a Bituminous Subftance. This Bitumen is very inflammable like 
Rofin it is very light, it breaks firm, and íhincs like good Aloes \ and for 
Colour it is not much unlike it, favc that it is more dark-coloured and 
purpliili i yet there is much of it of a dark-green Colour. Wc diftilled a 
l̂ arccl of it, which yielded us an Acidulous Limpid Water *, then a white Li
quor, which was, I guefs, from fome of the oily Parts precipitate; and
in the laft Place, a copious yellow Oil, not unlike that of ¡Suainum̂  or 
Pitch. In the Neck of the Retort we could difcern no volatile Salt, as in 
the like Procefs upon Amber. I have not read of any fuch Fungus P’arth, 
in which Bitumen naturally grows and adheres : And the finding of it in 
an Old Mincy doth much favour an Opinion of its being a vegetable Sub- 
ftance, either tlie very Subftance of the Props of Wood tliey make ufe of in 
lining and fupporting the Grooves, thus altered, or certain Fungus's growing 
out of them. That Birch, of which there is great Plenty, and hath been vaft 
Woods, all thefe mountainous Parts of England over, will yield a Bitumen̂  
as limpid as the Sap is which runs from it by tapping, if we now had the 
Skill to extract it. Pliny is very exprefs, /. 16. c. 18. Bitumen ex Betula Gallt 
excoquunt. And moreover it is certain, that much of that Wood, if not all, 
which is dug up in the high Moors of Craven, and which the People there 
call and ufe for Candle Wood, is no other than Birch, as it appears from the 
Grain and Bark ; and yet this Wood kindleth, flames, and exudates a Rojin̂  
which makes many pronounce it very Fir-Wood. Whatever this Bitumen is, 
which this Fungus Subterraneus yields, it much differs from the Afpbaltum of 
the Shops.

XLVI. Mr. Jeffop fends me word, that Capt. Wain has given him a 
white Liquor refembling Cream both in Colour and Confiftcncv', which he 
found in great Quantities in the bottom of a Coal-Pit 49 Yards deep.
And Mr. Geo. Plantón writes from Sberiff-Hales in Sf̂ cpjhire, that in the 
Iron Mines, cfpecially that which the Country People there call the White-- 
Mne, which yields the bed Iron-ftone, the Miners do commonly, upon the 
breaking of a Stone, meet with a great Quantity of whitiíh Milky Liquor, 
inclofed in the Center of it *, they fometimes find a Hogfliead contained in one 
Cavity, *Tis in Tafte fweetiíh j only it hath a vitriolick and iron-like Twang
with it.

A  M h e r it
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XLVII. In Brofely, Bently, Pitcbford, and other Places adjacent in Sbrop- 
fiire, there lies over moft of the Coal-Pits or Mines a Stratum or Layer of a
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Blackilh Rock, or Stone, of forne Thicknefs, which is porous, and contains 
in it great Qiiantirics of Bituminous Matter.

'I'his Stone being brought to the Work-IIoufe, is ground fmall by Horfc- 
Mills, fuch as arc ui'ed tor grinding Flints to make Giafs ot *, the Powder is 
thrown into great Coppers ot‘ Water, where, by boiling, the Bituminous 
Matter is feparated ironi the Stony or Gritty, this lail finking to the bottom 
the other fwimming at the top ot the Water. ’

I'his Bitumineus Subllance being gatliered together and evaporated, comes 
to the Confidence of Pitch, and with the Help of an Oil dilHlk-d from tht 
fame Stone, and mixed with the Pitch, conies to be thinner, or like Tar • 
the Ufes of both w'hich Materials, either for Shipping or othcrwife, thcfe 
Subftances are faid to fupply, nay even go beyond. And this has been tried 
on I'everal Boats tliis 3 or 4 Years palt, and does not crack as the ordinary 
Pitch or Tar, but always keeps black and foft, and therefore is propofed to 
hinder the W'orm from gttting into the Ships pitched with it.

I ’here is likewife diftilled from this Stone, an Oil which may be ufed for 
Oil of Petre, or Turpentine, and has been tried by divers Perfons in Achts 
or Pains.

(  4 6 o )

XLVIII. In the Valley called LiherthaU near Geejbacĥ  (an ancient Minc- 
Work in there runs out oí a Cavern a fouJ, fiattifh, oily Liquor,

• * * • which affords an excellent Balfamy by taking a Quantity of it, and putting 
n. .p. 135. earthen Pot well luted, that no Steam may exhale; and then

with a gentle Fire at firfl, but a flronger afterwards, boiling it for 3 Hours 
together, in which Space it will boil in a 4th Part, and an earthen Mat
ter, like Pitch, will fettle itfelf at the Bottom ; but on the Top thereof, 
when cold, there will fwim a fatty Subftance, like Line Oil, limpid and 
foniewhat yeJ¡owií]i, which is to be decanted from the thick Sedime«t, and 
then gently diftilkd in an Alemhick in Arena ; by which means there will 
come over two differing Liquors, one Phkgmatick̂  the other Oily, which 
latter fwimming on the Pbkgmy is to be fevered from it. The Phlegm 
as an excelknt Kefifter and Curer of all the Putrefa<5tions of the Lungs and 
Liver, and it heals all foul Wounds and LUcers. The Oily l ârt, being 
diluted with double its Quantity of diftilled Vinegar, and brought three 
times over the I lehn, yiekls a rare Balfam againft all inward and outward 
C.'orruptions, flinking Ulcers, hereditary Scuris and Scabs. ’Tis alfo much 
ufcd againft Apoplexies, Palfies, Confumptions, Giddineífes, and Head
aches. inwardly they take it [With Succory Water againfl all Corruptions of 
the Lungs. It is a kind of Petroleum̂  and contains no other Mineral Juicc 
but that of Sulphur, which feems to be thus diftilled by Nature under 
Ground *, the Diflillution of an Oil out of Sulphur by Art, not being fo eafy 
to perform.

A Mintrol
inl̂ sys. XLIX. In the Territory of Bergamo Sig. M. Ant. Cafiagnâ  u p o n  the Con- 
MjAnionio ̂ (̂.5 ĵs JurifdiElion̂  lighted accidentally upon a not ordinary fweet balfatnick 
79. pfjosgi Scaiiy wliicJi directed him to a Rocky Hilly where he found the Stones harbour̂ Q



that Fragrancy, which was fo ilrong, and by Trials found fo friendly to 
theUieruSj that being applied, they did in a very ihorc time cure it of any 
£vil 'tis fubject to. Encouraged iicreby, he made his Workmen dig into 
the very Bowels of the Hill, where he difcovered Holes i.n fome Stones, as if 
excavated by Arc, of a greeniih Colour, in which he found, as diftilied 
by Nature, and kept in Vc-iTels, that Liquor and Balfam̂  which proved the 
Source of that Sceniy which was limpid, and of a white Colour, like the 
White of an Egg, but fomewhat Oleaginouŝ  floating upon all forts of Li
quors like OiL IJefides, he niet in the fame Cavities fome fmall Grains 
concreted of the fame I-iquor, reiembling that which they call JVhite Amber̂  
which being chymically diltill'd, had the fame Odour with the Balfam,

L. I find that OJleocolla grows in a fandy, yet not gravelly Soil, and not ofttcĉiia 
at all (that I know) in any rich or clayey Ground, It flioots down two Mens 
depth under Ground *, the Branches moil commonly growing llraic up, oder. 
vet fometimes alfo they fpread fideways. The Branches are fome of them 
thickcr, fome flenderer, and the further they are diftant from the common n-39 P-77>- 
Stem, the thinner they are ; the Stalk being thickeft of all, ufually equalling 
the Thicknefs of an ordinary Arm or Leg, and the Branches the Thicknels 
of one’s little Finger,

Upon the Sand, which is here every where yellowifli, there appears a 
whitiih fatty Sand, which if it be dug into, hath under it a dark, fatty, 
and (how hot and dry foever the other Sand be) a fomewhat moiit and putrid 
Matter, like rotten Wood  ̂ which Matter ipreads it íélf here and there 
in the Earth, juft as the Ofteecolla itfelf doth, and is called by thofe whom I 
have cmploy'.d to look for it, the Flower of this Subftance. The Ofteccollâ  
being thus tound, is altogether foft, yet rather friable than duftile: Where
fore if one hath the Curiofuy of getting out of the Ground a whole Piece 
of it with its Branches, he muft very carefully remove the Sand every way 
from it, and then let it lie fo a wliile its Quality being, that remaining 
expofed to the Sun for half an i-iour, or fomewhat longer, it grows to that 
hardneis as ’tis found in the Shops.

It feems to be a k:nr of Mark  ̂ or to have great AfTinity with it, of which 
we here have alfo great Store, yt-C not near thole Places where I bave found 
Ofteocoila. It requii :r!i alfo time to come to Maturity, which appears from 
hence, chat in the v< ry fame Place where I digg’d fome of it lail Year, I this 
Year found othi.r, y< t with this Difference, that thofe grew hard, after the 
roanner before defcriLt-d, buc thefe remain ftill foit and friable, tho* now in 
the 5th Month.

The Caufe of its ii* mg divided into fo many Branches, I conjefture to be 
from the Hoots, whkh fpread themftlves here and there in the Earth, lb 
that the Matter gathers anti fettles itfelf about them, and afterwards accor
ding to the Div.i'rn of the Roots, acquires a plantal Form and Appear
ance. Whence it i< .ms alio to proceed, that thro’ the midft of the OfttocoHa 
there always pulVuh -  ̂ark Line, which is thought to be a Piece of the Root.
And it often UiuC the Stroke lofcth itfelt by little and little, and ̂̂  the

(  461  )
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the Ofteocolla in the middle grows clear; which comes to pafs when the 
Root by the Corruption begun in the Ofteocolla is reduced to Powder. Yet 
have I found a Place hereabout, where the Ofteocolla was not hollow at all • 
but there I obferved, that inftead of fettling about a big Root, it had gathered 
it felf about many ímall Fibres whence alfo this fort had acquired Pores 
through its whole length, but no Cavity like the other.

BU<k Ltad, LI. The Mineral Subflance call’d Black Ltad̂  found only at Kefwycb ¡n
and there call’d IVadt or Kellow\ by Dr. Mcrret̂  Nigrica Fabri. 

liSy from its ufe in fcoring, as the Rubrica Fabriliŝ  or tíie Red Ochre is • is 
certainly fo far from having any thing of Metal in it, that it has nothing 
of Fufion, much lefs Duftility *, nor can it be reckoned among the Stones, for 
want of hardnefs*, it remains therefore that it muíl have place amongft the 
Earths, tho* it diíTolve not in Water, as moll Earths will, cxcept ftiff Qsys

• \ and Ochres ; among the latter whereof I guefs it may be reckoned, it feem-
ing to be a fort of clofe Earth, of very fine and loofe parts, fo burnt that it 
is become black and ihining, difcolouring the hands, as all the do:
whence the moil proper Name that can be given it, perhaps, may be Ocbru 
Nigray or Black Ocbrcy being a llony fort, as there are llony fores of the 
Rgd and l̂ ellow Ochreŝ  as well as Clay.

iriíh5/í«, LII. It having been difcovered to the Philofopbical Society at Oxford̂  by 
M r . P h y f i c i a n  at IVorcefter̂  that the Irifli Slate pulveriz’d, and 

Q. 4 .̂17 • Water for a Night or lefs, would impart its Vitriolick ^ality fo far
forth to it, that it would ftrike of a faint reddiih Colour with Powder of 
Galls (as the vitrolick IVaters of Tunbridgê  Aftrop̂  and divers others do) it led 
me to believe that thefe Waters, fome of them, might as well iíTue from 

. ,  as an Iron Orê  unlefs it ihould appear, that this fort of Slate were an ¡ronOn
' ,  too, which put me upon calcining it for 3 or 4 Hours, after the Manner
ij of Y>x. Lifter̂  to experiment whether it would then (like other IronOrt)
\ ¡ apply to the Magnet *, wherein altho’ I was altogether unfuccefsful, the Mag-
¡I  net not taking the leaft Notice of it, yet it alfortled me another Difcovcry
; 5 altogether as fatisfadlory, viz, that upon Torrefadlion, it was all becomca

Yellov) Ochrcy and would fcore like i t ; which further pcriuades me, that the 
TellotVy or rather Orange-colour*d-Sediment we find at the Bottom of thefe Foun- 
tainsy comes rather from this fort of SlatCy tha:: an Iron Ore: For I much 

,1 1 ' I queftion, whether fome of the Tellow Ochres (tho’ it’s plain the red ones do)
‘ o  \ come from, or are Iron Om, becaufe the Sbotover Tellow Ochre will not own
ill I the Magnet after 36 Hours Calcination, or better.
ill LIII. In a fmall Treatifü of t!ie Calculus Humanus, I found rcafon to com- 

Qf jhe Impofition of our Senfcs upon our Conceptions, in calling that a 
Stone by its external Appearance, when it has no real IVoperties of a 

rn I have alfo, in this, Reafon to cxcept againft C ha lk y  commonly t a k e n  ora
l i l  By Dr.fu StonCy for being brought to the Hydroftatical ExameUy (if that may be allow

i8z%"ii4. ed as a Standard) it want  ̂much of the true Confiftence of a Stone; iom̂
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wants much oí' that weight, which veal Stones are proved to have in 
and it may pt.rhaps be better reckoned amongft Beks than Slones. I found 
this true not only in Chalk, but various other Bodies taken for <»ranCed ro 
be Smes at large : Some of which are nearer Eari/js than Siom, others have 
nothing but Earthy Stdpbur, and Metal, and yet muft be called Stoneŝ  as 
all Morchafites are j of theie the former, (namely the Beles) many ot them 
fall Hiort of our Standard of Stonê  others arc more ponderous, and fo exceed 
our Standard: Whereas true Stones, tho’ differing much in hardnefs, v/he- 
ther Pebbleŝ  Flhits, petrefy"d Waterŝ  &c. do anlwer the fame Standard of 
fpecijick Gravity that a Diamond does j which is, as about 2-i- to z.

LIV. Upon the River Done near Aberdeen̂  a little below the Bridge, near Jmptrpa 
the River’s Mouth, there is a Bank, the Face of which is broken down, and 
it is full of Stones, which one would think were in fieri; they are all either cw.
round or oval, ot different Sizes ; the Faces of moft of them are broken off, "• 
they are foft, and will eafily rub down with your Hand, they are of different 
Grits and Colours, and are made up of different Sands and Clays mingled 
together: The Ciay is foit both to 1 land and Tafte, in fome of them white, 
in others gray, tho’ in fome Places the Clay and Sand arc harden’d to the 
Confidence and Colour of fuch oval Stones as we ufually fee in the Fields; 
but where they are at the foiteft, the Bed that each Stone lies in, is always 
hard, and of another Grit and Colour.

LV. There is an excellent within Cannon-ihot of Maefiricht̂  lying
in a Mill, where there are about 25 Fathom of Rock and Earth over-head ; 
it hath one Entry towards the River Maefe, where Carts can pafs with great ?' ** * "* 
eafc, and unload the Stones upon the brink of the River; the Sparry within 
being paral’tl to the Horizon, ;.n-̂  elevated but very little above the River,
It affords one of the moil furprizing Frofpet ŝ, when well lighted with many 
Torches, that one can imagine. For there are thoufands of fquare Pillars 
in large level Walks, and thofc almoft every where above 20, and in fome 
places many more Foot high ; and all wrought with much Neatnefs and 
Kcpularity.

1 nis ^arry ferveth the People that live thereabout, for a kind of im
pregnable Retrtut, when Armies march that w'ay. For being acquainted 
witn ail the Ways in it, they carry into it whatfoever they would have fafe, 
as well their 1 lorfes and Cattle, as their moveable Furniture, till the Danger 
ht over; there being fo vaft a deal of Room, chat 40000 People may Ihelter 
theinfelves in it.

In this vaft Grotto ’tis remarkable, tliat there is but little Rubbifh, which 
iht ws both the Goodnefs of the Stone, and the Carefulnefs of the IVorkmen.
And in divers places there are little Tools of Water̂  perhaps made on purpofe 
for B.-alts to drink, and to ferve for other ufes in time oi need : For in no 
place almoft are there any Droppings to be feen *, nor are the Walks at all 
Wet undi-r foot: only it feems, that î uin gets in by the Air-Shafts, which 
for faving ot Labour, and perhaps too, to make thefe Poohy arc let down

from
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fron> fuch Places commonly, as are the Pools thereabout; and fo the Rain 
that falls on the higher Grounds does eafily find the way thither. *

ŝrriei LVI. Upon the North-fide of Mount Caknberĝ  two German Miles from 
Aufiuw* Viennâ  are Stones mark'd with Trees and Leaves. In the Hermitage 0̂

Camaldulenfcŝ  fcated upon a Peak of this Hill, I faw fair ones, with which 
td. Brown, they paved the Walks in their Gardens.
" S9P-IOSO. jsiot far from Manners Dorf̂  is the Emperour’s Quarry of Stone, out of 

which are made the bcR Buildings in Vienna: In which, wherefoever there 
is a Cleft or Separation of one Stone from another, the Water falling be
twixt them, leaves a Petrefication ; thereby, as *twere, healir.g tiie Wound, 
by making a ftony Calluŝ  not exactly like the Parts which it joins toge
ther.

An EngUJh Mile from Freiftat in llungaryy Northward, is a ̂ tarry of Stone, 
out of which many great Stones are digged, tranfparent and reftrmbling 
Sugarcandy,

At Bancity two Hungarian Miles from Freiftat̂  Northward, is a Quany 
of JVhite StonCj nigh the Hot Baths of that I'lacc, over which is a Lay ¿t' 
Chalk, of about a Yard thick, very beautiful to the Eye, as being ot all 
Colours except Green, fo finely mixt, ílreaked and fliadcd, that it furpaffcth 
Marble Paper \ and the Water dropping upon it, doth, as’twert-, varniihit.

At Schemnitz in Hungarŷ  famous for Silver-Mtneŝ  is an high Perpen
dicular Rock, pait of which, from the Top to the Bottom, is naturally 
tinilured with a ihining fair blue and green: And I have heard from a Spaniard, 
w'ho lived long in the Weft-Indieŝ  that there is alfo a Rock like this nigh to 
the Siher-Mines in Peru.

The Mountain of Clijfuray being a part of Mount Ha-muSy as alfo Mount 
PyrlipCy do ihine like Silver, and Day and Night, either by the Light of the 
Sun or Moon, afford a glittering pleafant Shew, caufed by the great Quan
tity of Mufiovy Glafŝ  wherewith thefe Hills abound. There are alfoTWrwii 
Rocks nigh Spital in upper Carinthia: And a Hill nigh Sarv/zzâ  which con- 
fifts of an Earth of a fine red Colour, out of which the red earthen VcíTcIsof 
that Country are made.

LVII. A^^iarry of IVhiie Marbky is lately difcovered in the County of 
Antrim̂  and ’tis of an extremely fine Grain, foit at firll, but grows very

IVhite Mar^ 
bit iti Ire*
U n d , h  D r.

Afíu Bi/hifi afterwards, like Portland-Htone.
é f  Clojrnr. '
«•*43  P-294*
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LVIII. I fend you herewith fome Stones of an Amber Colour, taken out of 
a Spring, called Cranbourn Spring nt-ar Lough Neab, which the C o u n t r y  i co
pie tell us, grow at the end of a little Kudi, and drop off, and are to '«jl™ 
only on a M/iyday-Evc, and good for God knows what: They look 
the Germinations of fome of your Salts, but in the Fire Ihew no ligns therM 
by crackling: They arc Eledrical and Angular, and being pounded, tiv 
Powder is white.

LIX.



LIX. I. The higheft Icy Mountains of Uehctla, about Valefta and Augufia, in 
in the Canton of Berû  about Tammium and Taveifeh, of the Rhetianŝ  arc al- 
wjys feen covered with Snow. 'I'hc Snow melted by the Heat of the Sum-
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clofely joined and compared togither, compoie a whole Mountain, and that 
a very firm one; tho’ in Summer-time the Country Tcopie have obferved 
it to buril afundt r with great Cracking, Thunder-like. Such Cracks and 
Openings being by the Wind covered with 5;/ow;, art the Death of thofc 
that pafs over them.

At the foot of tlicfe Mountains, are with great Labour digged out Chryflals, 
which are found among other Foílils, of two Sorts and Colouis *, fome of 
them are darkiih and troubled, which by fome arc called the CbryflalOre, to 
be plenteouily founci in the Afcent of Mount Gotthard; others "tranfparent, 
very pure, and as clear as Venice Glafŝ  fcxangular both great and fmali; 
as in the Mountains about VaUfiâ  and the Town call’d UrfeUn, at the foot 
of the Hill Sthelenin̂  they are digged out, and fold at a good Rate; one 
particularly fold for 80/. Sterl.

2. This Icy Mountain called the Glctfcber, is very high, and extends itfclf 
every Year more and more over the neighbouring Meadows, by Incrementit 
that make a great Koife and Cracking. There are great Holes and Caverns 
which are made when the Ice buríls; which happens at all Times, but eípe- 
cially in the Dog-days. Very little of the Surtace meirs in the Summer, and 
all ireezeth again in the Night. \Vhcn the Sun Hiiacth, there is ften fuch a 
variety of Colours, as in a Prifm.

At the foot of the Mountain, a Rivulet ilTues forth from under the Icê 
which is pretty deep and extremely cold.

There is fuch another Mountain near Genevâ  and upon the Alps. A cer
tain Capuchin told me, he had been upon the higheít of thefe Mountains, 
with a Trader in Chryftal, who having driven his Hammer into one of thefe 
Rocks, and found it hollow and refonant, made a Hole in it, and thence 
drew forth a Subftance like Talk; which to him was a fign there was Chry
ftal. After which h® made a great Hole with Gunpowder, and found Rock 
Chryftal in it.

LX. Being in the Val Sahbiâ  at a Place called Le Mezzanê  where I knew rbePcma- 
thatChryftals are generated, I oblerv’d in a fpacious Round of a Meadow feated 
On a Hillock, fome narrow Places bare of all Herbs, in which alone, and no ¿p.fÍo- 
where elfe thereabout, Chryftals arc produced, being all fexangular, both 
Points of them terminating in a Pyramidal Figure, fexangular, hkcwife. 4068.

I was told, that they were produced from the Dtivŝ  becaufe (forfooth) being 
gathered over Night, the next Morning there would be found others at fuch 
a time only, when it was a ferene and dewy Sky. But when I had examin’d 
that in the Neighbourhood of that Hill, there was no Mark at all of any 
Mines, I did conclude tlut it might be a plenty of Nitrous Streams, which

V o l . IÍ.
ight 

O  0 0 might



I

t

I

\I i-

( 4 6 6 )
. thoie Places, and coagulatc the Dtw 

might withal the natural Coagulum of Water, asi;-.irir.g thereon •, tor J\i¡re is n y abovelaid /«.
,s n.a" it-ell in artihoal ChryRals. Winch m.y alfe
■:„gukr .“' '“S*;' ’'"I '  in Snow, this being nothing df«
he the very Caule o tne * j Congulum, which is a t̂ xhala-b u tW atft “ "cretcd by . . .  ....
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Others of a pyramidal Figure. And fince thtfe Chryftals are only found in 
thole narrow Places, we may very probably infer, that from thence are rai- 
fed the Kxhalations, which do concrete the Dew; after fuch a manner as 
the Vapour or Exiialation of Lead coagulatcs îickfilver,

Anedin- LXI. I have not obferved any Rock, or fort of Stone, whether metalline 
fy'Dr!Li¿ vulgar, which has not its different fort of Sparr both for Colour
f«r. n . n o .  and Figure, which is very common in our blue Lime-ftone Rocks in

Jhire, out of which plenty of Lead-Ore is got. They are moilly of a black 
Water, like tlie black Flint in Chalk-Htlhy but there are of them, which 
have a purpliih or AmtthyftuH Colour, and fome there are as clear as Chry- 
ftal. They adhere to the Seams of the Rock, be it betwixt Bed and Bed, or 
wherever there are crofs and oblique Veins thro’ the very Subftance of the 
Bed. The fmaller the Veins, the lefs the Iris, You will find of them as 
fmall as Wheat Corns, and others an hundred times bigger. They ihoot 
irom both fides the Steam, and mutually receive one the other.

I'hcy are figured thus, vix. a Column of 6  Plains, very unequal as to the 
Breadth : the end adhering to the Rock is always rugged, as a thing broken 
off, the other end ot the Column confills oí three quinquangular Plains, very 
little raifed in the middle: Thefe Plains too are very unequal. Let them 
hug one another, and be any ways ftreightned and compreffed in their 
ihooting; yet the Number of Plains mentioned, both of the Column and 
Top, is moft certain. 'I'he Places where infinite of them may be had, are 
Rainjhorough ĉar upon the Rtbhlê  alio in a Stone Quarry, near EJbtonfam 
in Craven.

LXII. Thefe tranfparent Stones are of a conflant Shape, and in fome ancient
i-̂ cafes of Royal Mines, they are called rough or mineral Pearly being refplen-

• p* 778* dent and bright, and figured like a Drop of Water. Some of them areexaft-
ly fpherical, others like a half Globe, others like a halt Oval, with an Edge
raifed on the top. It was not without reafon that they were efleem'd by the
Ancients: For their natural Polijh is not to be counterfeited̂  but very cafy to
be diftinguiih’d with a Microfcope, from the artificial Polijho\ Glafs and Cbrj’
ftals. Now Goldy Silver̂  Diamondŝ  Pearly are for no other reafon eft:mable,
but becauíé they have certain indelible Chan<5lcrs, which all the Subtiltyand
Wit of Man. hath not yet been able to counterfeit, notwithftanding many
Frctences thereunto: A s  Cold^ for exam ple, that it w ill endure the drown-
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