
o f  the ekdlrificd rod. I f  this experiment is made with a tube, inftead of
a fphere, as it cannot be To uniiormly excittd as the fphere, the light 
will iíTue from the rod in fíaíhes, as the tube is more or Itfs excited.

Several very ingenious gentlemen, and in particular the Abbe Nollet^ 
have imagined» that the light fcen at the point o f the non-elcdtric was 
produced by means o Í  effiwvia ifluing from it m diverging rays towards 
the cJectrified rod, and which current o f eifluvia is therefore fuppofed to 

the caufe o f the attractive, as a hke currcnt iflliing at the lame limcr 
from the eledrified rod is I'uppofcd to be the caufe of the repulfive pro
perty o f Elc¿tricity.

This conjefture being directly contrary to the account I have given 
o f this fhanomenon  ̂ I Hiall offer fome confiderations in fupport of whac 
r have advanced, and which 1 think will make it appear highly impro
bable, that any iiich currcnt o f ^ tw ia  iíTues out of the non-eleftric. 

j i continua. 32. In tJic preceding paper, 1 endeavoured, from the principles thcre-
/loff«/ in laid down, to account for fome o f the moil remarkable of
foregoing Ef- E]e£tricity i and in particular for that appearance o f a light iflliing from 

tlie end o f an iron rod, when pointed, and made electrical; why this 
]vii<y 19. vifible only at the point, and in no other part o f the rod ; why
1748. the light was vifible to a greater length when the point was approached 

by a non-eleitric : and why a light, will be feen as ifluing from the non- 
cleifbic when it is pointed, but not when it is flat.

I ihail now endeavour, from the fame principles, to account for thofe 
■pbanommâ  which will be protluced on a nearer approach o f the non- 
eleétric to the eledlrified rod.

E xp. VIII. If the non-ele¿tric body, whether flat or pointed, is brought nearer to
the end o f the rod, than in the ¡aft experiment, there will be a fmall 
Itream o f .light produced, reaching quite from the ele«5tric to the non- 
eleétric body ; and if brought ftill nearer, there will iíTue a fpark at
tended with a.fmail fnapping noife, which will be fucceeded by others at 
equal intervals ; and i f  the non-ele¿tric is held at fome difl:ance from the 
fide o f  the rod, the point o f it will frequently appear luminous, but no 
part o f the electrified rod will be fo. If it is brought nearer, there will 
iikewife be Iparks produced at nearly equal intervals from each other, 
which will fometimes appear as iiiuing from the fide o f the electrified 
red, at others, as coming from the non-electric.

I f  a finger is ufcd as the non-electric, it will receive a fmart flroke *, 
and i f  fpirit o f wine, heated fo as to emit an inflammable vapour, is 

j made ufe of, it wiil be kindled by the fpark.
f Thefe fhanomena may, on the afore-mentioried jlírinciples, be thus ac-
K counted for.

If the non-eIe<ftric rod is pointed, and brought fo near, as, by it’s 
attradion, to prevent the rays ifluing from the point o f the eleftrified 

i rod from diverging, they will be drawn ofi'parallel to each other, and
f confequently be equally luminous throughout the whole diftance between

;he two rods.

I f
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I f  the non-elciftric be brought ftill nearer, the attraitive  force w ill be 
fo m uch iiicrcafed, as not only to afFeét the effiuvia, when they are dri
ven o f f  from  the point o f  the elecfcrified rod, but to be capable o f  draw 
ing them o f f  from  a confiderable part o f  the rod beyond the p o i n t ; and 
that w ith  a v e loc ity , and in a quantity , fufficient to  occafion both the 
fpark and b low , as well as the noife that is heard.

I'hcfam e is the cafe, when the non-eleótric rod, or a finger, is held 
againft the fide of that which is made eleftrical : at a greater diftarce a 
light will appear as iifuing from the non-elc6tric, the partidos attrailed 
from a large furfacc o f the rod (and therefore not vifible as coming from 
it) being madeto converge to a point, are thereby rendered luminous, and, 
if  brought nearer, there will iñue i'parks in the fame manner as when 
iield to the end : and that this is owing to the increafe o f the attraftivc 
force, fcems plain ; for it was obferved in the lafi: experiment, the at- 
tradion was capable o f changing the diredtion o f the rays at the dillance 
o f  fcveral inches whereas a Inap or fpark is feldom produced, when 
the non-ele¿tric is held more than an inch and h;vif diftant. I f  therefore 
the attra6tion decrcafes, as the fquares o f the diftances increafe, as it 
probably does, the attractive force will be many times greater in one 
cafe than in the otlicr, and if  where the attradlive power was weaker, as 
in the former experiment, there were fo many rays o f the eledtric mat
ter colleded, as to be fufficient to produce a light, it cannot be thought 
extraordinary, when the attradion is fo greatly increafed on the nearer 
approach of the n on -etóric, that both the denfity and velocity o f the 
particles fliould be thereby increafed, fo as to produce heat fufficient to 
iire the vapour arifing from fpirit o f wine, or any other inflammable 
vapour.

And that the quantity o f the eledric particles is greatly increafed, as 
well as their velocity, is evident from that large furface o f the rod, 
which, by the approach o f a finger, is in one fpark divefted o f them ; 
and which requiring fome time before it can be again fuificicntly recruit
ed, I apprehend is the reafon o f  that interval between tlie fparks. And 
here it muft be obferved, that the tUilunce the point o f  the non-eledric 
is hdd at irom the rod, in order to produce the greateil fpark, muft be 
varied, in proportion as the rod is electrified in a greater or lefs degree j 
the more ilrongly the rod is impregnated the greater will bethcdiílancei 
and if then the non-electric is brouj^ht nearer, the fparks will befmaller, 
but fucceed each other quicker *, io that when it is brought almofl to 
touch the rod, they will appear like a fmall llream. The reafon ot 
which 1 take to be, that as the electric atmofphere furrounding the rod 
is denfer nearer it than flirther off, when the non-electric is brought into 
fo very denfe a part o f the atmofphere, it will from thence bccome neariy 
as electrical as the rod itfelf; and therefore lofe great part o f it’s attrac
tive force, and confequently will only be able to draw o ff thofe particles 
irom the rod which arc neareft to it.
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I would farther take notice, that the fparks are always produced in 

the fpace between die non-ele<5tric and the rod, anti often appear as 
ifluing from the non-eledtric. This appearance is probably owing to 
ihofe particles, which, by their elafticity, are rcfleftcc! back again irom 
the non-cK-itric towards the rod, and which, by ftriking againft thofe 
coming from it, produce both the fparks and noife that is heard j and 
as I have already íhcwn, that the particles often appt-ar in luminous rays 
at the point o f the non-eledric, it thence happens, that the fpark is fre
quently kindled fo near to the non-elcdric, as to appear as ifluing 
from it.

I obferved, in my former paper, that feveral ingenious gentlemen, 
from this appearance o f a light at the point o f the non-ele&ric, have 
imagined there was a current o f ele¿trical ^ u v ia  continually ifluing 
out o f it, and which, fetting in towards the eledrified rod, was the 
caufc o f the attraétion o f the Eledtricity : and this conjecture of theirs 
will feem to be greatly favoured by the following experiment.

If fome o f the fibres of a down-feather be taílcncd to the end o f a 
fmall Ikewer or wire, and made eleftrical, they will ilrongly repel each 
other, and will expand themfelves on all Tides to the greateil diftance 
poflible from each other ; but if  a non-ele£tric perfon bring the point of 
a pair o f compafl*es, or any other fmall-pointed body near them, they will 
be repelled from it, and driven up together as with a blaft o f  wind, and, 
in the dark, a light will be feen as ifluing from the point *, from whence 
it might be concluded, that the fibres are repelled by effluvia ifluing out 
o f the point o f the non-eleélric.

A s the Abbe NolUt endeavours to account for the attradtion o f Elec
tricity on this principle, I ihall offer fome confiderations, which, not- 
withftanding thefc appearances, have induced me to be o f a different opi
nion ; and they arc founded on the following obfervations.

1. That however replete any bodies may be with the eledric matter, 
none o f thefe fhanomena  are ever produced, unlefs the effluvia arc 
firft excited in fome particular body, and put in motion, either by 
rubbing, or fome fuch-like operation.

2. That the effluvia are not to be equally excited in all bodies, but much 
ftronger in fome than in others'; and that, in particular, they arc not 
capable of being at all excited in metals by fritflion.
'I'hc attraftivc and repulfivc property will be itrongcr or weaker in 

any bofly, in proportion to the quantity o f excited effluvia wherewith 
it is impregnated.

4 That thofe bodies which are moil eafily excited by fridlion, will re
ceive the leaft: quantity o f the eledrical effluvia from any other excited 
body; ami, on the contrary, metals, or thofe bodies in which they 
cannot be excited by friction, will receive the moft.

From thefe obfervations I think it may be fliewn, that this appearance 
0Í light is fo far from proving that the effluvia come out o f  the non

electric.
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electric, at whofe point they are vifible *, that from thence it cannot be 
concluded the body has any o f  the electrical matter refiding in it, but is 
rather a proof to the contrary. For 1 have already ihewn, that the fame 
appearance would be produced from the fctting in o f the ejfluvia into 
the non-electric ; and this might be confirmed, it neceíTary, by a variety 
of experiments. And as thofe bodies, at whofe point this light appears 
the ftrongeft, afford us no figns ot their having any o f the electrical ef
fluvia refiding in them, cither by their attracting or repelling other bodies, 
or by their being capable o f being excited in them by iViction, as in 
giafs, (sc. nor in fhort any fort ot evidence whatfoever, but what arifes 
troni this appearance ; may we not expect fome better proof o f their be
ing poireilcd o f thefc effluvia  ̂ before we admit o f their iífuing out oí 
them ?

Again, it appears very extraordinary, that thofe bodies, in which the 
eff.uvia cannot be excited by any other method, fhould fend forth fuch 
ftreams o f them, only on their being brought within a few inches of the 
clcctriHcd rod, and that theie ilreams fiiould increafe as the rod is more 
ftrongly electrified; and yet that few or none o f thefe ftreams ihould 
iíTuc from thofe bodies in which the effiuvia can be excited ; and if  the 
firft-mentioned bodies arc themfclves itrongly impregnated, the ftreams 
will difappear, and they will be fo far from parting with any o f their 
effiuvia, that, on the contrary, they wiil be ftrongly repelled by the rod.

I farther apprehend, on this fuppofition, it will be extremely difficult, 
it not impoifiblc, to account for the ceafing o f the ftream from the 
point o f the non-clectric on ftopping the machine-, as likcwife that the 
rod Ihould fo foon be divefted o f it’s ^.uvia, on fuch a non-electric’ s 
being held near it, which it would otherwife retain for fevcral hours, 
and which I think is a ftrong proof o f  the effiuvia'^ paíTing from the rod 
into the non-electric. And that it ccrtamly does fo, may be confirmed 
by the perfon who holds the non-electric ftepping upon a cake of wax, 
when he will foon become clectricai, from the eff.uvia he will receive 
(thro* the point o f the non-electric) from the rod ; but fo long as he 
continues to be fo, there will not be feen any light to iflue from the 
point-, which I apprehend cannot be accounted for on any other princi- j
pie, but that o f the fctting in of the effluvia at the point o f the non- ’
electric. And as 1 have already ihewn, that all the -phanomena are na
turally to be accounted for on this principle, without being liable to any 
o f the above-mentioned objections, 1 muft remain o f the opinion (till I 
can fee thefe objections anfwered) that this appearance ot light is no 
proof that the effjtvia ilTue out o f the non-ekctric, but o f the direct 
contrary.

The above-mentioned objections might be brought, with equal force, 
againil the fibres ot the feather bt-ing repelled by effluvia iíTuing out of 
the point of the non-clectric that is held near it, and in particular, that 
this effcct wouid ceafe to b-* produced, either when the machine was ftop- 
ped, or the perfon who held the point bccame clcctrical. And to theie T

would
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would add, tlu t if  this was rcaliy tlie cafc, tlic fibres ivouH continue 
to be re p c M V  iiotwithftanding any ajccratioit m the.iUape oí the- i.on- 
e k a ric  • whereas, on the contrary, i! thi j<(!iit,ot a-p.ur ot compaiks 
washeldtov.árds them, inftead o f  the poiut, they would be ihon^ly 
actraacd to it : and the fame will always happen, wJienevtr an ootufe
body i s  b r o u g h t  near them ir.ftcad o f a pointed one. .  ,  ,  ^

‘ The true caufc o f this reniarkab.c phenomenon 1 apprehend to be the 
diffejent denfity ot I'ac effiuvia a: the extremities of the two bodies; 
for I have already (hewn, the ejjluvta will be much denier at the extre- 
mitv o f a pointed body than at an obtufe one : and as the torce by which 
the partidJs endeavour to expand themfeWes, increafes m proportion to 
theii denfity, it follows, that the particles will be refledted back with 
areater violence from the pointed body than the other; and this torce 
exceeding the attradive power of that particular part o f the ieather, to 
which it isdirefted, the fibres will be repelled by i t ; whereas the force, 
with which the particles endeavour to expaiid themfelves from the obtule 
body, b e i n g  l e f s  than the attraftive jK)wer, it follows, that the fibres of 
the feather will continue to be attracted by it. , r r c

IV Take two plates of metal, very clean and dry, vvhofe furfaces are 
' nearly equal ; hang one o f them horizontally to the cicñnhed rod, and

brine under it upon the other any thin light body, as leaf-iilver, U c. 
when the upper plate is made eledlrical, tlie filver will be attracted by 
it • and if the under plate is held at a proper diflance, will be perfeftiy 
fufpended at right angles to the plates, without touching either o f them ; 
but if  they are either brought nearer together, or earned farther afun- 
der tlic leaf-filver will ccafe to be fuipended, and will jum p up and 
down between them. The fame eíTed: will be produced, i f  you reverfe 
the experiment, by eledrifying the bottom plate, and fufpending tlie
Other o v e r  it. , . , r ^ ,  • .

I f  the upper plate is clcélrified when tlie Icat-filver is brought near, 
it will be attradtcd upwards by it, and thereby become eledrical; and 
fo lon<y as it continues to be ekctrical> it will likewife be attraded down- 
warc!s1)y the non-cíeiSrical plate. \Vhene%'cr therefore this laft attraólion 
added to the gravity o f the filver, which adls in the fame direélion, is 
equal to the contrary attraction upwards, the leaf-filvcr will, by means 
ot thefe two oppofite forces, be kept fufpended between the plates, and 
will continue to be fo, as long as the equality o f thefe forces is preferved.

I have already fliewn, that the* attraction between any two bodies will 
always be in proportion to the different quantity o f cle<Ttric effuvm they 
arc ixjiTeiTed o f ; the greater that difference is, the greater will be the attrac
tion. In order therefore to obtain this equal attradtion at firil, the leaf- 
fUver muft be imbued with a greater or leiTer quantity, in proportion as 
tlie plate is more ftrongly or weakly elciflrilied ; but always with a much 
Icis quantity than the plate i and likewife the low'cr plate will require to 
be placed at different diftanccs, in proportion to the quantity o f  eleélric 
matter the upper plate is poflcflcd ot. As therefore the fufpenfion of

the
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the filver depends upon exaft proportion o f attraftion fsrifini; r"; ■ 
the different quantities o f electric matft,r) in the t o pintes anil t.if- 
filver, it follows, that whatever alters the quantity contained in any 
one of them would prevent the fufpenfion. B

it  is well known, that, by the attraction bttween any two bodies, the 
electric effiuvia arc continually drawn o ff from that wliich has the >ireat- 
eft quantity o f them, till the other being fufliiiently impregnated^ the \
attraction ccafes. In order therefore to preftrVe thcfe proportions, it j
is necefl'ary, that, as faft as the non-electnc plate dra\vs- b ff any of the -
tffm ’ia from the leaf-filvef, it ihould part with it again ; and fo, by I
continuing to be a non-electric, an equal degree o f attractión lie ’pre- *
ferved ; and again, that the leat-filvei Ihould receive afreih filpply from i
the electrical plate, equal to what it conftantly parts with ; and the elec- 
trical plate muft likewife receive an equal liipply from the globe ; and that 
there is fuch a conftant current o f tiie electrical eff.uvia, is evident, from 
thofe fmall ftreanis o f  light, vifible at the two corners o f  the fijver next 
the plates. If therefore the globe iliould be ftoppcd, or the under plate 
by any means bccome electrical, thefe proportions would be thereby de- '!
ftroyed, and the leaf-filver would ceafe to be fufpended. i

'I'hat the Jeaf-filver is always nearer to the non-electrical than to the j'
eleilrilied plate, is owing to it’s receiving it’s fupply o f ^.uz'ia from the I
atmolphere iurrounding the electrified plate : for as the plate is more '
llrongly electrified than the filver, it’ s atmofphere o f effluvia will be dcnfer i
to a greater diftance than that furroundiiig the leaf-filver, and therefore 
can fupply an equal quantity at a greater diftance than what the lower 
plate can receive from the filver, whofe atmofphere is rarer; and therefore, 
as the filver will always be fijfpended in that part where the two currents 
are equal, without which I have already ihewn the proportion would be 
deiiroyed, it will confequently be always nearer to the non-electrical than 
to the electrified plate. I f  the experiment is reverfed, by electrifVing the 
under plate, and making the upper one the non-electric, the only diffe
rence will be, that the gravity o f the filver muft then be added to the 
attraction o f the electrified plate, and will therefore caufe the filver 
cither to be nearer the non-electrical one, or the plates to be moved a 
little farther afunder, or perhaps both.

33. Electricity has a power o f  dividing fubtilly. It carrics off with 
I t  the parts ot thofe bodies which it diffolves, and transfers them to thofe ■̂■''.1 cftlc. 
places where the electrical fparks appear. I f  odorous fubftances are ever ’ '/‘/'‘ ‘ "‘f i  ‘f  
fo clofely confined in glafs veffels, it fo divides them, that their exhala- 
tions penetrate the glafs as eafily as magnetical powers, and flow like a John íkñ 
river thro’ the atmofphere o f cylinders and chains, to which the Elec- w ii.k¡cr,' 
tricity is communicated. T h e electrical matter, which comes out o f /’«/•«'Uip- 
the other extremity o f the cylinder, gives an aromatic odour to the s / ' *• 
hand that touches it. But the odour communicated docs not flop in that 26- Feh j  
part o f the body on which the electrical river has flowed, hut with a .-4? 
continued afpiration pervades the whole human body. N ot only the Mar.
ikin and garments arc fcentcd, but even the air breathed by tiie iun<̂ s
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the fpittle, and the fwcat o f the pcrfon affe6tcd,ifaieUof thc aromaticks^ 
which arc agitated by Electricity in the cloíed.vQÍTel..

This unexpected virtue is m ^ e  probable by feveral obfervations and 
experiments which were made with care and attentipn. In 1747 I'filled 
a glal's vcfiel witii water, and difiolvrd nitre -therein. This vefl'el ilood 
unmoved for feveral weeks. The.w ater therefore.became very clear, 
after the heavier parts o f the^nitrci4)ad fubfided. A t the latter, end o f .the 
year 1 put a wire into this dear water, and joined it to a metalline tube 
fufpendedon filken threads. I put under this tube at different tinus 
fometimes metals, fometimes metalline veffels fuJl o f water, in which 
were glafsfpheres filled with metalline particles. When thefe were pre
pared I excited the Electricity. '1 he cledrical fire touched the bodies 
placed underneath. I repeated the agitation o f .Eleicricity for-feveral 
days. And now, beyond my expectation, I found a great quantity of 
nitrous parts o f various textures in the metals and veífels, which had 
been touched by the etó rica l fire under the metalline tube. More veffels 
were placed in the room where I made the experiments, and were not 
touched by the eleftrical matter from the metalline tube. In thefe there 
was no trace o f nitre, i  lence it is eaí'y to conjecture, that the parts of 
nitre are taken out o f  water by Electricity, and carried into places which 
arc touched by the electrical fire.

About the beginning o f the prefcnt year 1748, I received a letter from 
Venice  ̂ which greatly confirms this conjecture. I'he author, Joannes 
Hankl GaiftU related an affair, which furprized all the learned in Venice  ̂
Bolognay and other cities o f Italy. It was accompanied with a printed 
c^iftle in Italian *, written by an eminent perfon at Venice  ̂ Sig. Jo, 
Iranc. P h a ti. In this epiille, the fubjcct of which is Medical Electri
city^ he relates a ilory o f wonderf ul effects to Sig. Fr. Maria Zanottiy Se
cretary o f the Academy o f Bologna : and the art, by which thefe things 
were performed, was the invention of Pivati. A  manifeft example o f 
the virtue o f Electricity was Hiewn in the balfam of Peru ; which was ib 
concealed in a glafs cylinder, that before the application o f Electricity, 
there could not be theleaft fm ellof it by any means difcovered. A  man, 
who having a pain in his fide, had applied hyilop to it by the advice o f 
a Phyfician, approached to the cylinder. The man was electrified by it, 
went home, fell aíleep, fweated, and difperfed the power o f the bal- 
fam. Ilis  cloaths, bed, chamber, all fmelt o f it. When he had re- 
freihed himfelf by this fleep, he combed his head ; and found the bal
fam to have penetrated his hair, ib that the very comb was perfumed. 
The next day S. Pivati eleilrified a man in health after the fame manner, 
who knew nothing of what had been done before. On his going into 
company about : an hour afterwards, he found a gradual warmth dif- 
fufing itfelf thro’ his whole body. l i e  grew lively and more chearful

•  IrttfTt fcfra V F.lt^ruita prtndpnirrente *er <¡vant9 ¡pata aU^ Mtiitdna. /« Venc* 
2ia Simone Occbi, ion LUenxa '.upoiori 1747.

than
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than ufual. His companions were furprized at an odour, and could not 
imagine whence it proceeded : but he himfclf perceived, that the per
fume arofe from his own body, at which he was much furprized ; not 
having the leaft fufpicion that it was owing to tlic operation, that had 
been performed upon him by S. Ptyaii,

Being ftruck with a relation fo extraordinary, I was defirous to try the 
power o f Elcélricity on certain fubftances, and found the event to confirm 
what had been related. I put fome beaten fulphur into a glafs fphere, fo 9
well covered and ftopped, that on turning it over the fire, there was not 
the leall Imeil o f lulphur perceived. W hen the fphere was cooled, I elec
trified ic. Immediately fulphureous vapours iflfued from it, and on 
continuing the Eledlricity, filled the air, fo as to be fmelt at the dtftancc 
o f more than 10 feet. I called a friend well verfed in Kleélricity, Prof. 
limibold^ and feveral others, as witnelTcs and judges o f this fa¿t : but 
they Were prefently driven away by the ftench o f the fulphur. 1 (laid 
a little longer my felf in chis I'ulphureous atmofphere, and was fo im
pregnated thereby, that my body, cloaths, and breath, retained the odour 
even the next day. On repeating the experiment in the prefence o f one 
who was convcrfant in the effects o f fulphur, the figns o f an infiamtd 
blood wore vifible in the mouth on the third day. After this 1 tried the 
effc¿l of a more agreeable fmell, and filled the fphere with cinnamon.
When I had treated ic as before, the fmell o f cinnamon was foon per
ceived by the company, and the whole room was in a Ihort time fo per
fumed by ic, that it immediately faluted the nofes o f ail that came in ; 
and the odour remained on the next day. I tried the balfam o f Feru 
with like fuccefs. M y above-mentioned friend, whofe teftimony I did 
not care to be without, aicer he had received the power o f the balfam, 
fmelt fo itrong o f it, that going abroad to fupper, he was often aiked 
by the company, what perfume he had about him. T he next day, when 
I drank tea, I found an unufually fweet tafte, owing to the fumes o f  the 
balfam, that ftill remained in my mouth. In a few days, when the fphere 
had loft all the fcent o f the balfam, we let a chain out o f  the chamber 
window, and extended it thro’ the open air into another room detached 
from the former. Plere we fufpended the chain on filken lines, and gave 
it into the hand o f  a man who ftood on an extended filken line, and 
knew nothing o f our purpofe. W hen the Eleótricity had been excited 
for fome time, the man was aíT<ed whether he fmelt any thing ; and on 
fnuffing up his nofe he faid he did. Being aiked again what fmell it was, 
he faid he did not know. W hen the electrical commotions had been 
continued a quarter o f an hour, that room fmelt fo ftrong o f it, that the 
man, who knew nothing o f our balfam, faid his nofe was filled with a 
fweet fmell, like that o f  fome fort o f balfam. After fleeping in a houfe 
at a confiderable diftance from the room where the experiment was tried, 
he rofe very chearful in the morning, and found a more pleafant talle 
than ordinary in his tea.

V O L .  X . P a rtii. F f f  W hen
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W hen I confider thcic ihmgs, I cannot think it improbable, that Eiec- 
tricicy may be* o f ftrviqe Id the cure, of Ibme clifealcs. 1  hr re arc 2 great 
benefits to becxpcóletl I'rom nieclicinc ; fortitiiernoxious particlt-s Uinjr 
mixt witii the biootl or othtr jucits, are to be i'cparated and tfxpt llcii; or 
iiich as arc bcneficial to health arc to be introduced. Jn both thcie cafes 
iilcclricity may be o f fcrvice. For as foon as it touches a human body, 
it immediately pervades it in fucli a manner, that no phice is Jeft Iree 
from i t ; nor is there any thing in the body, that can be rendered vola
tile, that is not dilVolved, difiipated, and carried off by it. W e cannot 
doubt therefore, that blood, with which Kie6tricity is communicated, is 
divided into more mingte parts; that fevcral o f them are frparated from 
ihe mafs o f blood, and in a iliort time are difperfed in the air. The 
tenacity o f the blood docs not blunt the elcilrical power; nor does the 
Brmnefs of the veins hinder the avulfion ; nor the fat reprefs it. I'hc 
cohercncc of g)afs, tho* it is much firmer than the contexture o f the 
veins, íleíh, and ikin, cannot however hinder Jpttits andaromaticks from 
bcing diflolved into particles, that liy off thro’ the pores of the glafs. 
\Vc fecm tiierefore to have reafon enough to think, that Electricity may 
caufe certain fubftanccs to fly off from the blood, and other parts of 
the body..

That the b!ood and humours o f the body are -Jreatly agitated, re- 
lolved, and attenuated by Ekttricity is manifeil : tor I knew a woman, 
whofe m enfes  flow immediately on her being elcélrified. ]Dr n e b c f i u s  

wrote to me a few days ago from Hirfchbcrg in SHeJiâ  that his being 
electrified was conftantly attended by a bleeding at the nofe.

But Electricity has not only a power o f fcparating and expelling, but 
is alfo very efficacious in filling the blood with powers, which are con
tained in plants, and jn^neralsj which is manifcfl: from what I have already 
Ihewn with regard to fulphur, cinnamon, and balfam of Peru. 1  iie 
clc(ftrical power o f  nourifliing the blood difiers from the ufual method 
of healing in this, that it fupplles the blood with aliment without the 
help o f the ftomach, and that it enriches the vital juice with thofe exha
lations, which pafs thro* the glafs, and excel in fubtilty and purity. 
Medicines received by the mouth mufl: be carricd into the ftomach, be
fore they can be mixed with the blood, and wander thro* many and long 
paths, and therein be changed, But the fpirits railed by benign Elec
tricity, flow into the blood without thefe windings. Sometimes a part 
o f tJie body is difordered by it* becaufe the paüages, thro* which the 
blood or other liquor ought to flow, are fb obCtruded, tiiat the remedies 
applied-have no ^ w e r  at all of opening thera, or at leafl: require a tong 
lime for it. But the part that is touched by eiedtriral effluvia is lfr©ngly 
©pened and peDctrated by them.

By thecanjunition therefore o f  medicine and the eledlrical art, I am 
c f  opinion, that new and happy cures o f difeafcs.may be performed, re- 
xnarkable examples o f which have been publiíhcd by the learned S. 

who m ile  ufe o f the advicc o f  a learned jmd .experienced Phy-
üciaí).
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fician. Fie reftored the obftrufted courie o f the blood in a woman, by 
creating the iil'ual medicincs in fuch a manner, that their powers reachcd 
the hody o f the patient by means o f Eleélricity, from the glafs cylinders 
in which they were inclofcd. S. P haiP s  ailiilancc was implored by a 
young gentleman, who was fo miil-rably affcÓted by an abundance o f 
collectcd and corrupted humour in his foot, that it eluded all the at
tempts o f the Phyficians. S. Pivaii ñlled a glafs cylinder with proper 
materials, and having clc-ftrified ic, applied to the part aíFccted, which 
he caufcd to emit electrical iparks, and continued the operation for fome 
minutes. When the patient went to bed, he had a good night, and a mi* 
tigation o f his pain. When he awak'cd in the morning, he found a fmall 
red tubercle on his foot, v/hich only itched, as if a cold humour had 
flowed thro’ the inner part o f his toot. H e fweated every night for 3 
days together, and at the end o f this time v/as perfeftly well. After 
this S. Dovadofii-t Bifhop o f SebenicOy caine to S. Phaii^  attended by his 
Phyiician and lome iriends. His Lordiliip was at that time 75 years 
old, and had been afflióted with pains in his hands and feet for feveraJ 
years. The gout had lb afFeited his fingers, that he was not able to 
move them, and his legs, fo that he could not bend his knees- f i e  was 
fo miferable, that when night came, his fcrvants were obliged to bring 
him in a chair to the bedfide, and lift him gently into it. The poor old 
Biiliop intreated S. Pivaii to try the eifcdts o f Elcdtricity on his body. 
Me proceeded after the following manner  ̂ he filled a glafs cylinder with 
difcutient medicincs, and managed it fo that the eledricai virtue might 
enter into the patient- H e prefently felt fome unufual commotions in 
his fingers. I'h e  action o f  E ledricity was continued for  ̂ minutes. 
His Lordiliip in lefs time than could be imagined, opened and (hut both 
his hands, gave a hearty fqueeze with his hand to one o f  his attendants, 
got up, walked, fmote his hands together, helped himfelf to a chair and 
lute down, wondering ac his own ftrer.gth, and hardJy knowing whether 
it was not a dream. H e walked out o f the chamber down ftairs, with
out any afTiftance, and with all the alacrity o f  a young man. Soon after,
S. Pivaii relieved a Lady o f 60 years in like manner from the gout, 
with which ilie had been 6 months tormented. 1-Ier fingers were much 
fwollen^ gnd continually trembling, and one o f  her arms was convulfed. 
But after receiving the powers o f Eleitricity for 2 minutes, the trembling 
of her fingers ceafed : and the next day the fwelling was fo far abated, 
that fhe could draw on her gloves, and make ufe o f her fingers.

Thefe things are fo manifeft, that there feems to be no room to doubt 
o f  the afliftancethat may be given to Medicine by Eleélricity. In which 
opinion I am greatly confirmed by the concurrence o f the judicious and 
fkilful Phyfjcian S. Morgagni^ Protefibr o f  Anatomy at Padua^ who 
highly approved o f what S. Pivati. had done, and encouraged him to 
proceed in his attemps to improve Medicine, in a manner fo beneficial to 
human kind *.
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jiUiurftom ' 4̂. Though perhaps as many curious and wcll-contriycd experiments 
M, Ilcnry ¡vavc bten made in England as in all the other parts of Europe  ̂ to dil'co-
E;ik<r F. /!. general laws and properties o f Electricity ; we have not hitlierto
fidint 'toiy attended to the cfreéts that may be thereby produced in the bodit-s o f 
ffrnhg/t^e- living animals, any further than to afl'ure ourfclves they may be killed
m /Medical thereby, a fuppofition that difeafesmay be cured by means of this power.
Experiments faaving met with fo little countenance amongft us, that very few trials

made, to afcertain what, in diftempcred cafes, it c;in or can- 
I fOt perform. Foreigners  ̂ on the contrary, fcem fond o f believing that

13. i;48. the fubtilc eleitric fluid (be it fire, a th ir, or whatever elfe) which can
pervade all bodies, and (being accumulated) even kill an anima!, in cer- 
tain circumilances, and by certain methods oí application, may, poiii- 
bly, in other circumilances, and applied in different degrees, and by 

; different methods, fo operate on the fluids or foHcls, and perhaps on
both, that very beneficial and falutary efl^cds may refult theretrom.

With this view the Abbe Noiki made fcveral experiments on living 
birds, kittens, and human bodies *, and if  we may give credit to the

- accounts thereof communicated to us, he ibund, in every trial, that
perfpiration was fo confiderably promoted thereby, as to caufe a very 
fcniible difference between the weiglit of I'uch animals as had been elec
trified, and others of the fame kind that were treated exaétiy alike in 

. every refpcdt befides: whence he naturally concludes, that, in cafes
i where it is neccffary to quicken the circulation o f the fluids, and throw
! off a greater quantity o f the peripirable matter, EleÓtricity muft be

greatly ufeful.
The Philofophers in Italy Germany have applied their induflrry to 

difcover by experiment, how far Elecbricity may, Amply and in itfclf, 
be o f fervice in feverai diicafes, and iikcwifc how far it may conduce 
towards conveying the more fubtile and active effluvia of ufeful Medi
cines, either into the whole body, or into fome diftempered pare. Mr 
Watfon read, laft Tburfday, before the Royal Society  ̂ an abftract o f the 
preceding paper.

M y ingenious friend Dr Jofepb Bruni  ̂ one o f  the principal Phyficians 
at and F. R. S. has Jikewifc fent to me an account, lately re
ceived by him, o f experiments made at Rome  ̂ and at Bologna; which I 
DOW lay before you, in order to fhew what attempts to the lame purpofe 
have been made in different countries, and by different people. I'he 

 ̂ Do6lor informs me, that at Turin they have repeated, with great fuc-
cefs, the electrical experiments made in England  ̂ whereof I had fent him 
printed accounts ; that people all over Italy are bufily at work making 
electrical experiments  ̂ and that, at Bologna  ̂ the electrical power has 
been applied to the cure o f difeafcs. H e then give& me a tranfcript of 
an account fcuC him from thence ia  Frm by  which, tranllated, is as 
follows.

A  m an , w h o  had been for a whole tw elvem onth d e a f o f  one ear, w ith 
a  continual noifc in it like  the running o f  w ater, attended w ith  inofl:

1 violent

i!
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violent pain whenever he lay with that ear uppcrmoft, coming to Dr 
Fernti for advice, the Doctor clectrificd him, bringing our abundance 
of fiery fparks around the diilempcred car *, wliich, in about five minutes 
that the electrification was continued, bccamc as red as if  a bhftering 
phifter had bien applied to it. But the rednefs difappeared in a few 
minutes after, the patient pafled the night with Ids pain and noife, and 
v.as perfectly cured o f his diforder.

A  footman belonging to the faid Doctor, being taken fuddenly ill o f 
a violent pain in the head, which continued many hours, he was there
upon electrified, the Doctor caufing the fparks o f fire to iíTuc from the 
temple wherein the pain was felt. The part appeared red, the pain 
abated; in 3 hours it was entirely gone, and has never returned fince-

A  wom an that nurfed one o f  the D o ctor ’ s ch’rldrcn, h avin g  had a 
m oft grievous diforder in her eyes for fom e m onths, with a continual 
running o f  water from  one o f  them , and a conflant pain o v e r  the eye
lid , cam e to  the D o cto r  for a d v ic e ;  w h o  im m ediately electrified her, 
bringin g  out the fiery fparks about the eye  and eye-lid , w hereby the eye  
appeared very m uch blood-ihot*, but that went o f f  in 7  or 8 minutes.
I'h e  woman felt lefs pain the following night, and opened her eye in the 
morning more eafily, and without being obliged to wipe it, as ihc did 
before: the warry humour and pain were much diminiflied ; and the '
Doctor hoped, that, by repeating the operation twice more, he fhoukl 
be able to cure her quite.

Dr Bruni gives me next his information from R o m ; which is, that a 
gentleman there covered the internal furface o f a cylinder o f glafs (which ^
lome ufe inftead of a globe} with a purgative Medicine ; and that a man, 
electrified therewith, found on the fpot the fame effects as if he had 
fwallowed the Mcdicine. H e then recommends to us in England to try 
how far the electric power may be of fervice in diilcmpers.

Thefe cáfes. Sir, aiid particularly the laíV, as it may to fome appear 
extravagant and whimfical, 1 fliould have been cautious o f bringing 
before the Rcfyal Society-, had you not judged it proper they fhould be 
added to thofe fimilar accounts from other places which were read to us 
iaft meeting. I think neither myfelf nor Dr Bi um anfwerable for- the Í
truth o f thefe facts, as we relate no more than what we have received. ^
In truth, all the in Electricity are fa  w ondeEÍul, that it is
fcarcely prudent to deny the poíTibility of any accounts conccrning it, 
till we have made experiments carci'uMy ourfclves. W e  divz 'very Ju re  it 
is pofiible to retider a living body replete with electrical effluviay or to 
tranfmit and fend ftich cffiuvia through a living body, in a (Iream, as 
Jong as w'e think proper : we are not fure that it is impoíllble for thefe 
^ liv ia  to convey witii them into that living body the moft fubtilc and ^
active effluvia o f  other fubftances j and if they can do (b, the eíFects fug- 
gcfted are nor wholly improbable ; for feverat experiments hiive proved; 
that a very minute quantity o f  Medicine, transfufed cHrectiy- üico-tlie 
blood, and circulating fluids, will have the fame effect as a large dofe

ch erecf
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thereof taken into the ftomach. Therefore even this laft cafe, romantic 
as it may feem, Ihould not be abfolutely condemned without a fair trial ; 
fincc we ail, 1 believe, remember the time, when phanomena in 
Electricity, which are now the* mofl: common and familiar to us, would 
luvc been thought deferving as litilc credit, as the cafe undt.r confidcra- 
tion may feem to do., liad accounts o f them been fent us from 
i'cKicc, and had wc never experienced them ourfelvts.

yiiftirr from ^5. ¡ havc a fon about i6  years old, that has been for 6 or 7 years 
Mr paiVtroubicci with fiiddcn fits that intirely take away his fenics. I got

'  could, but to no purpofc; at lafi: I fent him to St
i'rock 1 lofpital, as an out-patient *, and there hi; was turned out

as incurable. So Hiiding his cafe dcfperate, I confidered the power of 
j>t ¿, Hlcc* Elcííricity, and made a large machine tor electrifying; and aiterwards
íMcity iN-. f|-jocking him commonly tv/ice a day, he has received fome benefit: and
ApriifU!^' SufiJav, being May 15, he bL-ing on tiie pedellai, and very h i^ i elec- 

trified, and having on a coarfe íuítian working frock, the condenfir,*g 
líKíícf;, May phial being on the condudor, and I, toucliing him to procure fnaps as 
p '  touchcd his right ilioulder blade ; and, to my great furprize, the

furzy flax oi' the frock caught iirc, with a great blaze, and burnt the 
' whole breadth and length oí the Hiou'der, the ilame rifing 6 inches above

the collar, and 1 believe would havc fet the frock on fire, had I not put
it out with my hands. There was no fire i[i the room that day : this
w'as about noon ; neither was there any thing that could have any in- 
fiammable vapour there.

M y furprize was the greater, bccaufc all I read on that fubjeil fays 
nothing will burn but v;hat fends forth fuch vapours.

A t 9 the fame evening I made him put on the fame frock, and touchcd 
the Idt arm> where the liax had not been burnt.before; and it had the 
fame elfedl as -above.

£xfr/tji e/a 36. 1 faw lail w eck  in Lcndon fome eledrical experiments j in which
^  refearches there are daily new difcovcries made : the adive

Stcpĥ  Halci feems to be a great agent, in conjudtion with the air, in the
F. H. S. to the produ(2:ion o f fire.
R^. Mr A  warm th ick  piece o f  iron being fufpended by tw o filk  lines, had a
'V eillyH all, warm  very thick piece o f  brafs laid on it, on which was placed a com -

//w^EIcarical ■ when elcA rified, the ilaílies froa^ the iron were o f  a
B xp erm tn tu Alright filver light cok)ur *, from  the brafs (efpecially near it) the fiaíhes 
N'*. 488. p. were green ; and from the e g g  o f  a yellow iih  fiame c o lo u r ; which feems 
409. June to  argue, that fome partióles o f  thofe different bodies were carried o f f  in

fiaihes, whence thefe different colours were exhibited.
fufpeéled that great degrees o f  e le ilrify in g  havc occafioned fome 

*746-7, w om en to m ifcarry j and no wonder that fuch fudden íh ocks íhould  do 
June 30. i t  I wrote to M r  King the experimenter to e le d r ify  a fro g ,  w hile  the 
*74®- circulation o f  it ’ s blood was view ed with a m icrofcope, to  Ice i f  i t  accc- 

leratcii i t ’s m otion, which he has not yet done. 
j  ̂ .

He
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H e obfervcs, that a piece o f linnfn that has never been w aflial, will 
foon give a gííotl degree o f I*',le¿lricity to a large warm glafs tube ; v iz.
QH account ot the mealy pafte, which weavers drefs the linncn with ; and 
thtreforc any pitee ot linncn thus drefi'ed will do.

37. I laid before the Royal Sodciy the beginning o f laft winter an ac- Anacccnnt of 
count of what had been done by Ibme gentlemen, in order to a f c e r t a i n Expert- f.
the refpcétive velocities o f Eledricity and Sound *, from which it appeared, I
that through a fpace meafuring 6732 feet, the Electricity was ^  |
tibie in a quantity o f time lefs than ■ o f a fecond. ISuc the gentle- soc. in order I
men concerned were defirous, if pofiible, o f afcertaining the M o\\.\x.q to mea/ure th  
velocity of Eltctricity a ta  certain diftance 5 and a metiiod had been 
thought of, by which this might be determined with great exactnefs.

A c co rd in g ly ,  ylug, 5. 1748. there met at for this p u r - Wat-
pofe, the Pref. o f the R. Soc. Rev. M r Birch^ K tv . Dr Bradley  ̂ Aftron. fon. F. R. s.
Royal, James Burrow  ̂ Kfq; M r EUicot, M r G Graham  ̂ R, Graham  ̂ 4*̂ 9 P- 
Kiqi Kev. Mr. L.ii-wrie, Cha. Stanhope  ̂ i'Tq-, and myfelf, who were o f)9 '-^^- 
the R. Soc. L'ir Bevis  ̂ and M r jun. a Member o f the R . Acad, *2';
ot Sc. ac Balin. x-43. ' |

It was agreed to make the electrical circuit of 2 mijes j in the middle 
of which an obfcrver was to take in each hand one o f the extremities o f 
a wire, which was a mile in length. 'I'hefe wires were to be io difpofed, 
that this obfcrver being placed upon the Hoor o f the room ne?.r the elec
trical machine, the other obfcrvers might be able in the fame view to lee 
the explofion o f the charged phial, and theobferver holding the w ires; 
and might take notice o f the time lapfed between the difcharging the 
phial and the convulfive motions o f the arms o f the obfcrver in confe- 
quence thereof; inafmuch as this time would ihew the velocity of Elec
tricity, through a fpace equal to the length of the wire between the 
coatcd phial and this obfer';er.

The ekd rify in g  machine was placed in the fame houfe as it  was lail 
year. W c then found ourfelves greatly embaralicd by the wire’s being. -
condudled by the fide o f the road, which we were compelled to, on ac- •. '
count o f the fpace neceflary for the meafuring o f Sound : but fo great a. 
diilance from the machine was not now wanted, though the circuit 
through the wire v/as intended to be ac leait 2 miles. W e had dii’co- ¡
vered, by our former experiments, that the only caution now necelTary 
was, that the wires conducted upon dry iticks ihould not touch the 
ground, each other, or any non-.ele¿lric, in a confiderable degree, in any ’
part o f their length : i f  they did not touch each other, the returns ot . |l
the wire, be they ever fo frequent, imported little, as the wire had been. ji
found to conduól Eleftricity fo much better than the fticks.. It. was |
tlierefore thoughc proper to place thefe fticks in a.field 50 yards diftanc 3
from the machine. 'I'he length o f this field being eleven chains, or 
726 feet, eight returns o f  the wire from the top to the bottom o f the 
fitid, made foracwhac more thana^m ik, and 16  returns more than 2

miks5,
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miles, the quantity o f wire intended for the Eleftricity to pafs through
to  m ake the experiment.

W e had found laft year, that, upon difcharging the eledlrified phials, 
i f  2 obfervcrs made their bodies pare o f the circuit, one o f  which grjj'p.d 
the leaden coating of th? phial in one hand, and held in his othtr 
rxtmnicy o f the conducing w i r e a n d  if  the other obfcrvtr held t i -  
ocher extremity of tlw conducting wirr in one hand, anti rook in his o - 
thtT liie lliort iron rod v.'ich which the cxp!of:on was made ; upon tin-' 
expiofion, I ü y , they were boih flioc^ed :n the fame iniianr  ̂ \vh- u 
w;:s that o f tr.t: cxplolion o f t!ie phiai. If therefore an ohfvrvcrr, ma!:; -, 
ĥ s body part o í tiie circuit, was (hocked in the inftart o f the cyplolj jii 
o f tÍK charged p!»tal in the middle o f the wire, no doubt would rem.-'ri 
ot the velocity of Klctricity being inlbnum ous tt rough the k-ngrh 
that whole wire. But if, on the contrary, chc time bctv/cen nuking 
the rxplofjon, and feeing the convulfioas in the arms ot the obfcrvtr 
holding t!ic conduding wire5, was great enough to be mcafurod, we 
then ihould be able to aicertain it*s vciocity to the diihncc equal to |  
the (quantity o f v  ire employed only, let the manner o f the Electricity’s 
<iifoharging ttfeli be what ic would.

It has been a queftion with íbme, who have coi:fidered this fubjed, 
whether tlic lik e  ricity, in compleating the circuit trom the matter con
tained in the glais, pafied either by the wire in the mouth to the coat
ing o f the glals, the contrary way by the coating to the wire in the 
mouth, or othcrwife direded itfcif both ways at once.  ̂ that the Kleftri- 
city muft pafs off one o f thefe three ways, was certain, as the explofion 
would not be complete, unlefs in the inftant thereof fome matter very 
non-electric communicated between the wire in the mouth, and the coat
ing o f the glafs. Uniefs therefore the obfervcr was placed in the centre 
o f the conducting wires, it might be objected, that the experiment 
not made w'ith the exactnefs necelTary; becaufe any perfon, who was 
o f opinion that the Electricity directed itfelf from the mouth o f the 
glafs to the coating, might object, if  the wire from the fhorc iron rod 
to the obferver was only ! the length o f that between the obferver and 
the coating o f the glafs, that the Electricity, in the time found, pafied 
only through the íhort wire, and vice verfa. But if, as it was here 
thought proper, the obferver was placed in the centre o f the conducting 
wire, let the direction o f the Electricity be what it would, no difference 
couki happen in the refult o f the experiments, i f  made with the necef- 
fary caution; becaufe, i f  the effects in the middle and both ends o f the 
wires were inftantaneous, the conclufion therefrom would be very ob
vious. T o  make the experiment, the fame phial filled with filings of 
iron, and coated with iheet-lead, which was ufed laft year, was placed 
in the window o f the room near the machine, and was connected to 
the prime condu¿lor by a piece o f wire. T o  the coating o f  this 
phial a wire was fattened j which, being conducted upon dry fticks 
£0 the before-mentioned field, was carried in like manner to the bot
tom ; and being conducted thus from the bottom o f the field to the

top.
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bottom 7 other times, returned again 
into the room and was held in one hand o f an obfcrver near the ma
chine. From the other hand o f this obferver, another wire, o f the 
fame length with the former, was conducted in the fame manner, and 
returned into the room, and was faftened to the iron rod with which 
the explofion was made. T he whole length o f  the wires, allowing 10 
yards for tlicir turns round the fticks, amounted to 2 milts -i- and 6 
chaihs, or 12276 feet.

A s the night preceding thefe experiments had been very rainy, care 
was taken, by filk lines properly difpofed, that the wires in their paflagc 
from the window o f the houfe might not touch the wood thert-of-, left, 
from the moifture o f this wood, the clectrical circuit might be Ihort- 
cned.

W hen all parts o f the apparatus were properly difpofed, feveral ex- 
plofions o f  the charged phial were m ade; and it was invariably feen, 
that the obfcrver holding in each hand one o f  the extremities o f  thefe 
■wires was convulfed in both his arms in the inilant o f  making the ex- 
plofions.

Inftead o f  one, 4  men were then placed holding each other by the 
hand near the machine, the firft o f which held in his right hand one 
extremity o f the wire, and the laft man the other in his lefr. 7'hey 
were all feen convulfed in the inftant o f  the explofion. E very one who 
felt it, complained o f the feverity o f the ihock.

It was then defired, by one o f the gentlemen concerned, that an ex
plofion lliould be made with the obfcrver holding only one o f the wires.
This was done accordingly ; but the obfcrver felt nothing, the phial 
difcharging itfelf in a diifcrent manner to what it did before, on account 
o f  the circuit’s not being compleated.

It was then tried, whether an obferver would be ihocked upon the 
difcharge o f the phial, if  the 2 wires at their extremities flightly touched, 
cach other, whiift an obferver at the fame time held one o f thefe about 
a foot from their ends in each o f his hands. Upon trial he felt nothing, 
though the phial exploded very quick, becaufe the iron wire conduced 
the EIe¿lricity better than the body o f the obferver.

It was then tried, whether or no, as the grou nd  was w e t,  i f  the e x 
plofion was made w ith the o b fcrver  h o ld in g  the extrem ity  o f  cach w ire  
ftanding upon the g ro u n d  near the w in d ow  o f  the houfe, any differ
ence w ould  arife in the fuccefs o f  the experim ent. N o  difference was 
found, the obferver being iliocked  in the inftant o f  the explofion, as 
before, in both his arm s, and acrofs his breaft. 1

Upon thefe confiderations we were fully fatisfied, that through the Í
whole length o f this wire,^being, as I mentioned before, 12276 feet, 1
the velocity o f  Ele¿tricity was inftantaneous.

A s  it  was found laft year, w e obfcrved  again, that a lth ou gh  the 
c led rica l com m otion s w ere v e ry  fcvere to  thofe w h o  held the wires.

0 / E L E C T R I C I T Y .  40$
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the report OÍ the explofion at the prime conductor was little, in com- 
patifon o f that which is heard when the circuit is íhort. From whence*
It was conji-dlurcd, that the very ioud report, in the experiment of 
Leyden is conBncd to a very Jhort circuit.

AUtttrfrom 3S. 'I'he, inquiry into the nature and properties o f Elcdtricity has 
/m. \víúí;mu Ixxii, within theie few years, the purfuit o f many excellent and in- 
\y¿tion. f  gcnious pcrlons j and moil’ o f it’s extraordinary phaenomena, which 
K *̂ 0̂  A- m adeto appear in one place, have, with proper attention
.■nfingthni to the requifite circumiVanccs, appeared in odu-rs : but there have hap- 
ht as iveHat pencd 2 very remarkable exceptions to this rule. 'I'he firfl- is, that the 
*n,!?iyoihtrs, odours o f odoriftrous fubilances do not only pervade, from friélion, tiie

contain them, but that thele odours were carried along

i! Odcurspa/i with the current of Eledricity into fuch non-electric boti.ics as were
tL-rs' giati h  deftined to receive them, and manifefted thcmfelvts in thofe bodies by 

communicating to them their 1‘m dl, and ocher properties. Thcfe, and 
incuy ; anJ ot}ier tilings yct morc extraordinary, were faid to have been performed 
fieuiar‘ac-' by M r aiVemce, and to have been repeated by M r //̂ ?/7í-¿7ír at
<eunt of Prof Ldpfuk i but though no care or expence has been fpared, either by Abbé 
Bofcc/Wi[. NoiUt at i W j ,  hlv Jallabert sx Geneva, Mr Bofe ^iWittcmherg^ Tere 
icmbcrg*/ tx- at Tw m , and by myfelf at London  ̂ to bring about the fame effects,
^adficaii^ hitherto been unfuccelsful. For which reafon the truth of
orcaujiit â rclations has been greatly queftioned by m any; as M r Buccamare^
G lo ry /9 in a •  treatife fince j>ubhihed, fays, that M r P/vii;/confeíTed to thofe, 
ptar rounda wlio addrcffed themfelves to him to fee the experiments, that more ef- 

pecially made with balfam o f Peru^ that it never fuccceded but once, and 
N® could never repeat it. I likewife received yeilerday a letter from
348. Abbé N o ik ty  who is juft returned to Paris from Turin and Italy. He
1750. Rrad fays, that his firft care was to inquire into the truth o f thofe wonders in 
March ». EÍcÁncity, of which we have heard fo much for almoft 3 years, and which . 
><49-5 -̂ hare notfucceedcd cither with himfeif or me ; and he imagines the R.

See. would be glad to know what they really were : for which reafon he 
has ju lt now fenc a Memoir to the D. o f Richmond., in which will be fecn 
the moil circumflantial account he has been able to procure o f them at 

I ‘T«n«, at ymice^ and at Bologna, For his own part, he thinks that there
I has been a great deal o f prejudice, credulity, and exaggeration j to

which may w  added, very little care and caution in making thefe ex
periments. H e is now forry he has !oil fo much time in attempting to 
make them *, and. thinks M r IVinckUr has been too hafty in aíTcjting, 
that he had repeated thcfe Italian experiments : but why ihould he ca ll. 
them Italian  ̂ when the nation he fays will not allow the appellation, and 
exccpt 3 perlbns, ¡le Ends there no defender o f what has been faid to be 
done ; and adds« that there is not a Piiilofopher o f repute there, who be
lieves them any more than himfeif ?

This experiment then feems not to arrive at what we have been told; .  
but, for further, ioforination, we m ull wait till the reception of Abbe 
A'ii/Zf/’s Memoir, ^

*  Ttntamtn áe^ji E U iiric. &c. p. 183;.
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The other is, an experiment called by Prof. Bofe at Wittemha'g^ t!jc 
/Ipctheojis or Beatification. T he making this experiment, in the manner 
mentioned by this gentlt-man in his writings, has been attained to by 
none. H e fays, ii in eleélrifing you employ large globes, and place a 
man upon a large cake o f pitch, by little and little a lambent flame arifes J
from the pitch, and fpreads itfc-lf around his feet; from htrncc by degrees Í;
it is propngated to his knees, his body, and at laft to his head : that then \
by continuing the eltftrifation the man’s head is furrounded by a glory, 1
I'uch a one in fomc mcafurc, as is reprelcnted by Painters in their orna- *
menting the heads o f Saints : that in this ftate i f  the eledtnfcd man is |
touched by one that is not, the pain felt by bot!i is very fcvere, reaches I
from the finger to the ihoulder, and remains a long time, i^rof. Bofe  ̂ Í
in another part o f his * writings, fays, that the beatification indeed does I
not always fucceed with him ; that fometimes, when othtr circumftances |
have been very favourable, a man will be beatified by one fphere in z Í
minutes ; at other times, 2 or 3 globes will not do it under 6 or 8 mi- \
nutes •, and even at fome times after 20 minutes, when 5 or 6 globes were 
made ufe oí, no light has been vifible : that under the fame circumftan- 
ces, when one perion was capable o f being beatified, another was not.
This is a ihort account o f Prof. Bofeh beatification, given in his writ
ings, in which, neverthekfs, nothing o f what he fays efiential to the 
opt ration is omitted,

I ’his experiment, which was not only a defirable thing to be feen, but 
as it feemed to communicate to non-eleclric bodies a greater quantity of 
Eledlricity than any other did, that o f Leyden excepted, I was very de- 
firous o f repeating : But though I omitted no trouble, and varied not 
the leafl: circumftance, that could any ways conduce thereto, I was dif- 
appointed. I tried the combined force o f  many globes, o f different 
machines, in the beft weather, and with different perfons, but no radi
ation in the manner before-mentioned. When I underwent this opera
tion myfelf, fupported by folid electrics perfe o f more than 3 feet high, 
and as much diflant from the fides o f  the room as pofUble to prevent 
the efcaping o f  the eiedric matter, I found in myfelf, as feveral others 
did, a tingling upon the ikin in my head, and in many parts o f  my 
body fuch a fenfation as would be felt from a vail number o f infeñs 
crawling upon our bodies at the fame time*, but I conftantly obferved 
this fenlation to be greateft in thofe parts o f  my bcKly which were neareft 
any non-eleftric ; but ftill no light upon the head» though to make the 
eye more ready to obferve it, this experiment was made in the dark for 
fome continuance. T h e fenfation o f the fnaps in this ftate were very 
acute. I f  the hand o f a by-ftander was brought near the back the 
hand o f the perfon eleétrifcd, the hairs thereupon fent forth a great num
ber o f  luminous points; and i f  a bunch o f fine lace wire was placed upon 
his head, you faw a great deal more o f the fame appearance s but this was

•  De Klc^lricit. Comment, novus, pag. xvi.
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always mofl: brilliant in thofe parts ncareft the non-ele^ric, and ftill 
more, when the non-elcdric was brought to a proper diftance. But 
this was vaftly ihort o f  chat mentioned hyM r Bofe  ̂ not only in it’s luftre, 
but as it never was general, hardly ever Ihewing itfeif in 2 parts o f the 
body at the fame time. 'I'his want o f fuccefs after many trials, as I by 
no means doubted M r Eofi% veracity, induced me to conclude, that ei
ther ibmc very cíTcntiai part o f the apparatus had been fuppreflcd by 
the author, or that the air o f Ga-many  ̂ being upon the contmcnt, was 
more dry, and more fit, than that of our iiland. It was difficult in
deed to allow this laft, as the experiment had failed here, after the long 
continuance o f a very dry feafon. 'i'his want of luccefs occafioncd many 
perfons here, well verled in thefe matters to conclude, that the oxpe- 
riinents in Electricity had been carried further in Gamar.y than in 
England.

However, fome time after, I found that this experiment, in the man
ner before-mentioned» had been made no-where upon the Continent, IFit- 
temberg excepted ; and M r Jallahert at Gtneva  ̂ in his excellent * trca- 
tife upon EIe<5lricity, fays, that he had likewife attempted it ;  but in- 
ilead o f beatification, he faw from the hair of the head o f the períon 
ctórift'd , efpecially from the back part thereof, a great number o f lu
minous points. Thefe, he fays, were likewife obfcrvabie upon hiseloaths, 
which were made ot a mixture o f thread and cotton, more efpecially 
upon their borders. W hen the perfon eleflriled charged his fituation 
upon tlie pitch, upon which he ftood, the place he left appeared lum> 
nous. W hat this gentleman mentions befides is very near alike to what 
I myfelf experienced, and what I havcjuft now related. H e fays like- 
wife, that he believes M r Bofe had been the only perfon, who had made 
the beatification fucceed.

A  perfon here however, that wc íhcuid not even feem to be outdone 
¡ by our neighbours, exhibited to the public the famous expfriment of

beatification, found out, as he fays, by a Qtrinan Profefibr. Whether 
he knew how this experiment was faid to be done, or whether it was 
with him as with many o f the difcoverers o f the Longitude, and o f the 
quadrature of the circle, I do not determine; but thus it is, that his ex
periment has. been exhibited as M r Bofe'% for 2 or g. years.

 ̂ I am unwilling to be thought to detrad from the merit o f  this expe-
¡ I  ment, which I think a very beautiful one ; but I take upon me to fay,
> that it differs as eíTentially from every part o f that, faid to have been
: made by Prof. Bofe  ̂ as any two eleélrical experiments ibevcr-.

In a letter, I wrote the beginning, o f laft year,, to my correfpondent 
f;j M r Bo[cy among other things, I acquainted him o f my not being able
‘ to °^ake the beatifying experiment fucceed; and that, as far as I had yet

 ̂ licard, nobody any-where had been able to do it, fo that the power of
’ iccing this exiraordinary was yet with, hixnfclf ak)ne. I

•  E x ft r i t n m  J ut t E U íln c ité ,  p. 50.
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ilefircd o f him further, that if  any material pare o f  the procefs had been 
omitted in his writings, he would communicate i t ; for that Torn, peo
ple here were not quite fatisfied o f it*s having ever been mado. To- this 
he was fo obliging as to fend an antwer nearly in the following words,
“  As to my beatiftcation, I am highly obliged to you for writing to me 
“  fo freely and candidly about i t ; and I will dilcovcr so you my whole 
“  artifice without any retention, though I conccaled the fame from all 

my friends and correfpondencs: but. Sir, it is true, that I have em- 
beliiihed a little my bearification by my ililc and txprefiions but it 
is alfo true, that the bafii o f the pbemmencn is conftant. I fourvd m 
our armoury at a whole fuit o f armour, which was decked

“  with many bullions o f Ita l *, ibme pointed like a nail •, others in form 
“  like a wedge-, others pyramidal. In the dark you well know, that 
“  not all, buc very many, o f the faid bullions will fparkle and glillcr 

with tails like comets : 2.nd it is clear, that when the Eledlricity is 
«6 Very vigorous, the helmet upon the head o f the peribn clcctrii'cd will 
“  dart forthrays like thofe round the head o f a canonifed Sain t; and this- 
“  is my beatification. You are the firft. Sir, with whom 1 iruft my my- 
“  ftery, which if you comnumicate to the Royai Sccictyy I hope you will 

take care o f it’ s being iiucrtcd in the Phtlofophical ' í r a>if(¡¿lions  ̂ that 
“  the beatification did not fucceed until I conm^unicated my method.
“  Many people have imagined this experiment o f mine to be extrava- 
“  gant and ialfc. if  the armour is not ornamented with rteel bullions,

1 believe it will not fucceed. If the armour is well enriched with bul
lions, and well poliíhed, the comets appear twice, oncc in the air, 
and once by reflexion from the ai mour. A  ftomacher, or a double?,

“  fet with naiis or needles, will exhibit a fmail degree o f beatification.”
Thus far M r Bofe, to whom I am very much obliged, for th*c dilaovery 

o f his procefs  ̂ 1 cannot but be forry for his having, as he lays, em- 
belliilied his relation by his itilc and exprefTioas. T helanguageot l-*hilo- 
fophcrs ihould not be tainted with the Jiccnce o f the Poets ♦, their aim in 
the communicating their difcovcries to the world, lliould be finiplc truth 
without defiring to exaggerate ; as wcconitantly fee enough to raifc our 
admiration every ftep we take m inveftigacing the operations o f nature.

T he eieftrifing a man in poHlhed armour, with levcral globes, muft 
exhibit a very beautiful phaenomenon  ̂ by the Eleitricity running oír from 
feveral o f the points •, but 1 cannot but fay, it m uil fall greatly ihort o f 
the general radiatiora promifed and expeéled from the preceding accoants.

39. I f  your Grace fhall have done me the honour, to-have penifedthe 
treatifc I fent, intituled, Recherckcs fur Us Ciiufes particulieres des P b e n ^ -  I t t t e r  f n r x t i > t  

menes ele£lriques  ̂ you will have. feen my doubts touching the reality o f 5 ^ ’ 
certain fads publiihed in and.which have notfocceedcd any-whcrc Charleŝ  
clfe. I will not diíTemble, tjiat. the defire o f  knowing .h»w¿ fan ;th6fe 
things were true, -has been one of, the principal:mosiycs. ef:my-journey»*, mond, P.R 
and if  you have been defirous to haVe learntd d i t  fruits o f  m y irKjuidtis îconpanyin̂ . 
in this refped, you need only look avcc the M m o it  fcn'c ijcrevriiiii,

w hich ^
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Pliaiiiomena whldh I beg your Gracc afterwards to pefent to the R. Sdc. I well know 
in Eleelricity.ho^ much that learned body intcrcfts ufelf in relation to the fubjeft o f 
fublijhtd in Memoir ; and, as one o f it’ s Members, I think it my duty to com- 
l\z\y, by tht refult o f my Jabours. A s I correfjwnd with Mv JVatfon,

J who i-i weli varied in thcfc matters, it may not be difagrecahle to him to
frun irt put thcfc pjpcfs in 3 Condition to be laid before ilie R, 6cc, I have_ made
I venrK.i? \vho!c tcur of which has encblcd me to make many obltrvati- 

I  WaMo-1. relating to N'atural Philolophy. 1 have made fome experiments at the
\  ^ f ó ^ / W  opinion,
Í  V,.!//Marcirof thc marvcllous o f chat hmo\}s ph.encme^cn. I propofe to royi'eifthc

Í ?. I-ÍO- honour o f tranfmitting them upon Ibme future occafion, as my letter is
:í?.mMarch already too long. 'Inc eructations from Fifu-vius were very great when
Í9 I 3,id were the prelude to 3 eariiiquakts, which happened jult

aiuv n-̂ y departure, and which I was fortunate enough not to be witncfi 
i of. I'he Ijtgiines of Veme^ and the waters o f the Mcáiterra7iean Seâ
i appear luminous every-where in fummer, in dark nights : I have difco-
t  vered, that this light proceeds from a very fmall infed, which muiti-
5  plies *prodigioufly. 1 have iieard all m y life, that the water o f the

ocean appears fometimes luminous : It m jy poliibly procecd from the 
(iime caufe, and I ihouid be very glad of a particular inquiry into this 
la¿t.

V, Zxinir.a- Hlectricity, after having excited every-whcre the emulation o f  the 
'íLX nLr,\x\% m om , after having ñl\cd us with wonder by an infinite number o f 

 ̂ PhiCTiomcra ph¿ncmena more finguiar and more admirable one than another, feems,
I» £lciUi:ity, f^w years, to have íhewn itfelf equally furprifmg, but more

in haly  ̂ than it had done in England  ̂ France  ̂ Germany  ̂ & c, 
where, for thefe 20 or 25 years, fo great a progrefs had been made. 
W c  have heard o f nothing lefs than the cure, or the almoft fudden re
lief, o f diftempersof every kind, and of purging all forts o f pcrfons in 
a manner o f  all others the moft proper to avoid the repugnance and dif- 

r guft we naturally have to medical potions. Even that diieafe which we
are moft dcfirous o f concealing, was not by thefe means without it’s re
medy ; the mercury being volatilized, and carricd, by the eledric mat
ter, into the body o f  the patient, tinged Jiis fkin o f  a leaden colour, and 
procured him accrtain cure by a copious falivation.

The manner in which this was done was not lefs to be wondered at 
1 than the thing itfclf *, perfons afflidled with inveterate gouts, rheuma-
4 tifms, fluxions, tumours, were relieved dicrefrom by being elcdrized
y  for a few hours, and often a Icis time was fufficient. Sometimes the
s¡ rubbing a glafs tube only, or at other times a giafs tube lined with fomt
\ medicine appropriated to the difeafe of the patient, was employed.

I  Thcfc medicines, to exert their operation upon the patient, paffcd thro*
j che glafs ; and this they were very certain of, as they faw them fenfibly
* in their quantity, although glafs cwitaining them was ftop-

pcd as clofc as though fealed hermetically. T o  promote ftools, it is only 
.■ ccccfliry that a pcrfon ihouid be ekdrizcd  for 6 or 8 minutes, holding

V
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in Iiis hand a piece o f  fcammony or gam boge; the effefts were as ccr- 
tain, as though thcfe drugs were taken internaliv. Befides, i f  a perlbii 
was dcfirous ot being pertumfd from head to foot, nothing more was 
neceflary than being tleflriztd  with a glafs veffcf lined with balfam o f 
Peru, Benjamw, or /ome fuch drug ; and from this eledrization the 
odours were perceptible for 2 or 3 days, even fo  much as to incommode 
thofe to w h o m  thcfe fmcrlls were difagreeable.

lifFtdts nolefs wonderful than thefe were pubiiflied every day by writ
ings printed and printed again *, or by particular I,etters and Memoirs in 
manufcript addrclTed to the ingenious all over Europe. T hey were alfo 
confirmed by reípedable witncll'es, and by fuch as were capable o f impo- 
fing them upon perlons the moft guarded againft the exao-crerations 
which never fail accompanying the relations ot interefting no^^Tti-s ’

The importance of the tafts themfelves, and the appearance o f 
authenticity which attended them, demanded that they fhould be con- 
fidercd ; and indeed they roufcd evcry-where tlie attention o f  thofe Phi- 
lofophers, who had for any time turned their thoughts to thefe enquirie<! 
E very one of them was defirous o f repeating what M r Pivati faid had 
been done at Venice, M r Ferati at Boiogna, and M r Biambi at Turin ■ 
and to begm them, as the experiment fecmed more fimple, they at
tempted at firft the tranfmiffion o f  odoriferous fubftancesthrouo-h the 
pores of the gtais, the firft foundation o f hiionacatores ■f*, fo calkd by 
M r Pivati  ̂ anU which we ihall, in the progrefa o f this paper, call me- 
dicatcd glailes • and they endeavoured to purge perfons o f  all ages, and 
ofbothJexes, by making them hold in their hand, while they were 
cleftrjzed, Scammony, Gamboge, Aloes, and fuch-like. But it was 
very cxtraordmary, that o f ail the perfons who were cnt^aeed in thefe 
experiments, no one couid fuccecd; and, from a fort o f  ^ a m c  each 
o f them expeéted, that fome one would complain o f  his wane o f fuc- 
cefs: but this-was retarded, as yet, by the hafle with which M r IVinckler

•  T h e  fjrJi o f  thcfe works is a  letter o f  M r an Advocate n  Ftmce, I t  wa.
firft primed at m 174.7. and foruc time atrcr reprinted at ^m V/, alway* with the 
a m c  title, D iila  eJcttriatay U ttra  A¿. chiarijfvito ^tgnor Franci/co P iv a ti. S(c This 
ertcr .ranllatcd into W i ,  «¿printed at P^ri,. U  , 748, there ap«á«d .-«otto 

trea.i,e, printed MBoUgna mt.tuW, O h f ir ^ a t M f iJ i : , .„ a u U m t o r n ^ a  E lcilridta  
Ja G,o. f  ,r« t, f M .  Prafiff. , ,  „M a  A caJm ia M U
.np.tut, acaim :«, Binediw rn. In .he latte year. 1748, there was printed at Vrr„n,i a  
l,ttle tteat.feconcern.Dg ii,edicalElear.c.ty, iotituled, U u r a  d ü  ^igmort O i„u ic o  Bri- 
g,!,fipraJal.,d:na  After,vardi, in .749. there .vai publifted
new treat,fe, conMerably larger than the fit«, in which we find net only ,he authorfs 
own experiments, but alfo thoie of Mr Bianchi o (  T u rh , and of fotne OtheV. perfons "v̂ ho 

j  ”  ‘"'■‘“ •ed. K t je j im  fijcc /ctra U
Jiitdtttna E.ettrua, It is pnnapully in this volume that thc.faiU  o f  whicK w< are ímv,- 
treating are mennoned. '  ^

ders o f  giaft m filling thern, or lining rhcm, with fomc drug, the virtue o f  which, he 
p|clcods, wiU tranfude w ith the elettric matter, w j, e

fent
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fcat to  the R . Soc. and to fome ÍRgenious men in France  ̂ the rc- 
iult o f  his own experiments, whicii well agreed with thofc o f Italy  ̂
and upon the crcdit o f  which he had made them.

For my own part, I will fpeak without any reilraint: when I found 
m y attempts were fruitlefs, I without any difficulty communicated it 
Í0 all the Philofophers with whom I correfponded : 1 defired them 
to let me know if  they had been more fuccefsiul than myfelf, and to 
acquaint me how they had proceeded, that I might conform myfelf 
thereby, I was much more willing to confefs my inability, and to learn 
from others the method which muft of ncceíTity be obferved, than to be 
deprived longer trom feeing thole phaenomena which ought to refult 
therefrom. Inllead o f inílruélions, which might conduit me to the 
fuccefs I wanted, I received nothing but fuch confeillons as mine ; from 
thefc I faw, that all methods had been cried ; and that nothing remained 
to "be done, but either to believe every thing upon the faith o f others, 
or to doubt, without hopes o f  being better informed. I'he firft o f  thcfe 

t; two cafes was dircftly oppofite to the law I had determined to abide by,
Í  when I firit engaged in the ftudy o f Experimental Philofophy; and the
ij other was putting a great violence upon myfelf. But from this moment

I formed my projeét o f travelling! and, among the dificrent motives 
1 which made me undertake the journey to Italy, 1 muft confefs one o f

the inoft prefling was, the defire oí feeing fucceed, in the hands o f  thofc 
who had laid they had, thofe fhanomena in Eleétricity, towards the ve
rification o f which I had made fo many iruitlefs efforts. I formed to 
myfell a. great pleafure in feeing balfam o f Benjaminy Camphirey 

t Cijinanwjty S c .  pervade an electrized glafs, which I had taken care to
f' ftop m yfelf; to fee people purged by the palm o f their hands; to fee

an old gouty Man, as the Birtiop o f  Sehenico *, clap his hands together, 
ftrike the ground with his feet, and walk freely, after an Eleilrization 

ti o f  2 minutes : but what ftill more piqued my curiofity was, to learn,
 ̂ i f  poiTible, why the Italian Eledricity Ihould enjoy thefe prerogatives,
: to the exclufion o f  that o f every other country. I f  this fingularity was

as real as it appeared to be, it was a new wonder more difficult to be ex- 
plained than any other; and o f which I propofed to ftudy attentively the 
circumftances, to endeavour to find out the caufe.

If I have had the trouble o f palling the ÎpSy to fearch out the truth, 
it is neither to conceal it, nor yet lefs to disfigure it with falíliood ; and 
1 will relate, with a liberty truly philofophical, all that I have heard, and 
all that I have feen : but if, in doing this, I iliall find m yfelf obliged to 
contradict ibme o f  the fadls publiíhed by ibme perfons known in the re
public o f letters, I proteft that it is without prejudice, on my part, to the 
advantageous idea I may have o f their candour or abilities ; and I fin- 
a re ly  wiih, that the reader may confider them in the fame manner. I f  he 
IS judicious, he will willingly concur with me ; becaufe, in an enquiry fo

 ̂ *  Sec M r Pivcti'i  !e cr, prinud a: Uica,  p. 37.
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obfcure as this o f which we are now trfating, an ingenious man, with a 
very juft intention, may take what is falle tor that which is true.

I ari'ivcd at Turin about the beginning May 1749. aiod one o f m y 
firft carcs was, to vifit M r Bianchi, a celebrated Anatomift, and the iirft 
author o f purging by Electricity. 1 related to him all that he had writ
ten to me upon this iubjcct; and I begged o f him, that all the cxpcri-* 
ments, which had neither fucceeded with me, nor a great many others, 
might be repeated between us, atid under his direction. His complai- 
fance eafily granted what J defircd : we fet about it •, and Pere Garo, a 
A'limm-, and Profeflbr o f  Phiiofophy in the Univerfity, caufed to be car-. 
rie<i to the place where we determined to make our experiments his dec-' 
trifying machine j which is exactly like that which I have defcribed in 
my Híí'ay, Page 19. Fig. 2. . i .

21. about 4 in the afternoon, the weather cool, but uncertain,;T¿/ Exprr/ 
M r Bianchi having procured a lump o f icammony, and another o f gam- 
boge, each of which was about the fize oi an hen’s e g g ; I took the for-j^'^-‘*''̂ >* 
mer in my right-hand, and having applied my left near the furface o f 
the glafs globe, and (landing upon a cake o f refin, I was eleótrized 15 
minutes without interrup'Cion. 'i'his day the Eleftricity was indifferently 
ftron^*

A k e r me, a young man, aged 22, and o f a pale complexion, was 
elt’ftrized ; whom, a few days before, I had taken into m y fervice.

They then electrized a young woman o f about 16 or 17, o f  a weakly 
conftitution ; but who, at that time, was tolerably well.

A lter that M . Beccari, Prof. Philof. in the Univerfity, aged about 
35, o f a dry habit, was elcdrizcd.

'Fhey then eleitrized a fervant bc-longing to the houfe where they 
made the experiments, aged about 24, who did not appear to be in- 
difpoi'ed.

7 'hey alfo made the fame experiment upon another fervant, a ftrong 
man oí 40, or thereal)outs ; and each of̂  thefe perfons was cicatrized 
the fame time as ] had been; that is, fifteen minutes fuccefiively.

I did not perceive in m yfelf any cffed, which I could attribute to the 
Eledlricity ; no extraordinary motion or pain in my bowels *, and it was 
the f«mc with M , Beccari  ̂ with the fervant aged 40, and with the young 
woman.

But the young man o f 22, being interrogated after the others, faid, 
that he had had in the night 2 ftools, and fome complaints o f the colic.
T he fervant of the houfe, who was afked the fame queitions, declared, 
that he had had a very large ftool, as though he had taken a purge.

Thefe two lail depofitions were, as the others, taken upon the fp o t ; 
and I began to confider them as important, when 1 learned, from the 
confeiTion o f the lail, that he had taken, for fome days, a decoction o f 
wild iuccory, for an indifpoGtion which he had not fpoke o f till then.
The young man who faid he had had 2 ftools, rendered his teftimony more

V O L .  X . Part ii. H  h h than
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tkart fufpicious, by certain fmgularities * which he was defirous o f add
ing fome hours after j and ílnco thac time he has condudted himfclt' in- 
iuch a manner, as to prevent my having any conñdencc upon what he 
faid.

W hat I have juil now mentioned to have found in thefe two fervants,
one o f which kept me ignorant Ibme time o f his having taken broth 
with fuccory ; and the other having teftified fuch a !ove for the marvel
lous, that one ought in prudence to fufpect every thing he laid ; this, I 
fay, made me very dclicate in the choice o f the pcrfons who I was de- 
firous ihouid be admitted to .our experiments. I dcclarcd that I was not 
willing to reccive thereto cither children, ferv^ints, or people o f the 
lower clafsi but only that reafonable people ihouid be admitted, and o f  
an age fufficient to leave nothing to be feared o f the truth ot what they 
might depofe.

'1 he day after wc had made our firft fet o f  experiments I was again 
electrized 15 minutes fucceiiively, as I Iiad been the day before, hold
ing in my hand a large picce o f  fcam m ony; and alter me there went 
fucccflively through the i'ame trial Dr Scherra a Fhyfician, M r Verne De- 
monifrator o f Anatomy, the Marquis of Sirié  ̂ the Abbé Pena  a P/o- 
fcfibr in the Univerfity, the Preceptor to the children o f the Marquis 
D'Ormea, ár^ the Preceptor to the young Meflicurs D'Ofa. This day 
the Eleétricity was indifferently ftrong.

O f all thefe pcrfons who were clcétrized, not one felt any pains in his 
belly, no one had any evacuation which could be attributted to the elec
trical pow er; but to fay fcrupuloufly all that came to m y knowledge, 
aiter feveral queftions, the Preceptor to young Mefiieurs D'Ormea de
clared, that he had parted with more wind than he had ufually done, 
and he believed allb with more urine. I'hus o f 7 perfons there was but 
one who ful’peited the operation o f Eieélricity to have had any fenfible 
effeét upon him, and this fufpicion, as we fee, was a very flight one. 

May  ̂ 23 the Eleétricity being more ftrong than the preceding days, 
Ixpaiment. we cholc a piece o f new f  fcammony, very ftrong in it*s flavour, and 

which weighed-jiv. the Marquis D'Ormen^ Dr Allion  ̂ a Fhyfician, the 2 
above-mentioned Preceptors, Pcre Garo  ̂ Count Ferrei‘ô  and myfelf, 
held, one after the otlier, tiiis piecc o f fcammony, and each was elec
trized 15 minutes, ss had been done in the former experiments.

T w o days paffed, and abfolutely none o f thefe perlons perceived any 
thing, that could be attributed to the Eiedtricity.

•  I'his young mtin made himfcif very Ijappy in relating to every body, thnt he had 
been clciln'zcd j and that he hud been pw ged tiicrcby, as th cjgh  he hnd taken phyilc: 
and added, thar, an hour after his cle^tízuiion, having had the curiofity o f  vifiti»g his 
svife, to fee what wbuld be the confeijucnce, he had conimunicatcd this ElcÁricity to 
her, flr.d that (he had been purgvd a» ucil as himfelf.

+ M. Biawhi fulpe¿tcd. that the drugs wc had made ufe o f  in our firft experiments 
had loll their molt iubtijc pans, only capablc, as he faid, o f  being introduced with die 

elciiric matter.

The
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The fame day wis endeavoured to repeat an experiment, which M .

Btdfichi had writ jn e  word o f  feme months before, and which had not ¡Experiment. 
fuccceded with m c‘ at P îr 'ts. This experiment was the iranfmiinon o f 
o d o u r s  along a chain, or an iron bar cle¿trized. One o f  us prepared arul 
applied a little pieCc of linen, cov^reil with balfana o f Peru^ upon the 
iron bar, which received the Elefbricity from the globe : we faftencd to 
this rod the end o f an iron chain, which was elcécrized by. communica
tion i and we expciled, that the odour o f  the baliam would be trani- 
mitted to the othec end o f the chain, to which was luing a ball or me
tal. But this was expeóted in vain.^ nobody could perceive the ilighteil 
f]gn o f this tranfmiftiom . , • : .

M . BianchU as I did, that the rdulc of::aii:theífc .experiments
did not agree with tlfofe, which he had beüevéd to have taken¡pkoe be- 
tore, told me, that-'tliis difference might arife from obrhaving employed 
an J'.Uitricicy too llrong.: becaufe that which he hád. experienced widx 
fuccefs had always appeared more weak. J fubm ittcdtoxhis reafon, hav
ing no other to give iiini more plaufible.; and to bring the whole ope- 
pation, as^near as niighc be, to it’s iirit Gircumltaiices,;we met together, 
to the number o f 14, a tM . Bianchih^ where we weré.expected ; and we 
wereeJeclrized, one after the other, by hi:m, as long a tmieas he judged 
proper, lometimes with fcammony, and lometimes with gamboge, which 
he himfelf had chofen.

T he machine ufed this day was the fame, with which M . Eiancbi had 
always made his own experiments. It confifted oi an hollow glafs cylin
der, 3 inches in diameter, and fomething more than -!- a iootin length 
mourtted between two fupporters upon a board, wliich was fattened to a 
table with fcrews. T his cylindrical veilel was turned round, without any 
■other intermediate apparatus, by an handle, which was at leaft 4 inches 
in it’s radius-, fo that the hand, by which this machine was turned, re
volved with greater velocity than the furface o f the glafs cylinder, which 
was thereby put in motion.

This machine had this convenience, that one perfon only might turn 
the handle with one hand, and rub the furface of the glafs veliel with 
his other : but there is no difficulty in comprehending, that thcEiiec- 
tricity could not but be always very weak with fuch a cylinder, and from 
fuch friilion *, fo that, in the experiments o f this day, we were fcarce

• able to; perceive any fnaps, in touching the iron chain, by which the 
Eleótricity was communicated, or from the perfom eledtrized j but this 
was precifely what was defired.

Thefe experiments were made on Thurfday^ May 29, between 4 and
6 in the afternoon, in a very hot and ferene day : on Sunday evening, 
all the perfons who had been eledtrized, being interrogated, anfwered 
without hefitatipn, and in a manner abfolute in all refpecls, that they 
had perceived nothing which could be attributed co thefe experiments:

•  T iie  author here means the Trtn:h foot.
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thcfe perfons were th_ Marquis de Stria, Count herrero, the Marquis 
D'Ormea, M . de 'tignola, an officer o f artillery, Pere Beccari, Fere 
Garo  ̂ D r Aiiion  ̂ M. I'erne, Ur Scherra, the Abbe Porta, the 2 Precep
tors, the young woman, whom I mentioned before, and myfelf.

I'he night following, that is to Iky,, that between Sunday and Monday, 
I was troubled with an indigeftion, and felt pains of'the colic ; but 1 attri
buted them much Ids to the being eleéhizcd the preceding timrfday, than 
to ibme roots 1 had eaten the day before at dinner, and to a very Jarge glafs 
o f iced lemonade, which I had drank fome time alter, and contrary to 
m y ufual cullom. Neverthelefs, as fome perfons were defirous o f faying, 
that the electrizing had purged me, and that 1 had not the candour to 
fpeak of it, I thought it my duty to add here for my juilification, that 
during my whole life I have had a weak ílomách ; that 1 could never 
take ice, nor liquors very cold, without a good deal ot circumfpedion, 
and always at the hazard, o f being incommoded therefrom i and that thefc 
roots, which are called Ravanelie in Piedmont, not\\ ithítanding m y at
tention to eat fparingly of them, had oftentimes diilurbed my digeflion, 
during my ib y  there, and at times when I had no concern in eíeélrical 
experiments. Befides tlie not being incommoded for 3 days, and more, 
was fufficient to prevent my attributing what happened to me totheeiec- 
trical power.

The extreme circumfpe»5tion, with which I was defirous o f choofing 
the perfons for all our experiments ; the difficulty of procuring and mov
ing fuch fick people, who were in a condition and difpofition to leave 
nothing to be feared on their parts from their prejudice, and their heated 
imagination ; that o f reconciling my time with that, which a Phyfician 
of great praitice could grant me; thefe obftacies, Í fay, prevented my 
attempting with M . Bianchi fuch cures, as he believed to have been 
brought about by means o f the eiedtric virtue, cither by it’s own aftion,

. or by joining thereto Medicines appropriated to the condition o f the fick, 
and contained in glafs veffels electrized by iric^ion. But I teftified a

■ great defire of feeing thofe perfons who had been cured, or confiderably 
relieved, by this method before this time. I alked, for this purpofe, 
the gentlemen o f the Profefiion, who had been witneifes o f the experi
ments, and who were yet in a condition of feeing every day fome o f the 
perfons, cited in a manufcript which I had o f M . Bianchi'% \ and o f whom 
the exaót liiftory is mentioned in the 9th Chapter of a Treatife o f M . 
Pivati : I went myXelf to the. Shoemaker, in whofe ihop the your^ 
man o f 21 years of age worked, mentioned in the i io th  page of- the 
above treatife, and in page 419 o f my Rechercbes f .  The obligation of 
jáying the truth, to which Philofbphers ought to facrifice every human

*  Iti ytfdicina tleltricOy p. 149.
trarilaced iiiilcai o í '^boemohr, ¡n (alying ihe Ualian  ivord

CaJcitarU for that ú i' Cal:c.oldTd\ wliich wás fufficicwtly'lcgible^ia‘ihc mánufcript. -

regard.
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regard, v/ill not permit me to diíTemble that my inquiries made with aíJ 
poíTibie diligence, and without any other intercft than that o f  knowing 
the truth, have made me fee fufficiently clear, that thefc tads have been 
greatly exaggerated. I am willing to believe, that it is the fault o f the 
iick, who, being prejudiced perhaps by too great hope, and poíTcíTed 
by a kind o f enchufiufm, have laid themfelves, and made others believe, 
more than really was the cafe. One might have examples enough to 
cite o f fuch illuiions; but be that as it will, I cannot help believing, that 
a great part o f the eleélrical cures o» Turin have been no other than tem
porary ihadows, which have been taken with a little too much precipi
tation, or complaifance, for realities. .̂4,4.
, I carried with m eto Venice the lamecuriofity, and the fame dcfiie o f 
being inilrucled, upon the fubjc6t of the tranfmiíTion o f odours from 
medicated tubes, and o f  the curcs, or o f  being relieved from diforders 
almoit fuddtnly, by the eleftrkral power. One o f  my firft cares was, to 
find out fome friends or acquaintance o ^ y i.P iv a ti  to acquaint him oi 
my arrival, and to obtain o f him the favour oí being admitted into his 
laboratory ; and that he would have thccomplaifancc to fatisty my great 
dt'fire o f feeing him caufe odours to pervade the fides o f a well liopped 
glafs, or by elcdrUying to dimuiiili fenfibly any. fubitance tliercin con
tained. h\. Angelo §uirini^ d. Venetian gentleman, a great friend to the 
Sciences, and one always ready to aíTiít thofe who apply themfelves 
thereto, did me this fervice among many others, for which I am indebted 
to his i'riendlhip and politenefs. H e accordingly acquainted M .,P iv a ti; 
and on Aitguji i ,  1749. we waited upon him, and tound there a large 
company, among which were feveral perlons o f diftindion : among 
others were M . Antony Moffinigo  ̂ heretofore limbaflador in France  ̂ Abbé 
Horter  ̂ & c . A t  the fight o f this great afl"embly I believed (and I had 
ibme reafons for believing it) that m y curiofity had been *  iufpedted o f 
diibelicf, and of an obftinacy to dou bt; this company therefore was 
called together to bean evidence o f my conviction. I would have been 
willing to have bought at this price the pleafure o f feeing a fhicmnunGns 
for the verifying o f which 1 had taken fo much fruitlefs trouble. 'Fhe 
manner o f making it facceed had been without doubt fome novelty to 
me, as curious itíélí as theeffeit which ihould have refulted thereirom.
But how great were my furprize, and my regret, when M . de
clared frankly to me, in the prefence o f this whole company, that he 
would not attempt to ihew me the tranímifTion o f odours; that that 
pb^nomcjwn had >not fuccteded but once or twice, as he had faid in his. 
rirfl: letter printed at Lucca^ although fince that he had made many at
tempts to repeat ̂ hd£ experiment, with the ikme as well as with other

/ • I  tad l>ten ficquairtcd, that m y arrival at ymice h«d been notified by letters from 
*rurin, which haJ dclcribcJ me as n man To prejudiced rvgalntl fails, that the ftrongcit 
cou!.l not make :nc believe. Ir» this ihev did me great injuftice ; unlcfs they took fo i i»«- 
credulit/ on my part the precaution 1 took, againtt iUufion, and falfe appearances.

Of  E L E C T R I C I T Y ,  4 2 1
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giafics ; that this cyliiwler had been iidct iirokjen j and -that bie had not fo 
nntch as k ep t the tragments o l  i t !

but at icait, I coia hiiii, I might fee him ufe one o f his medicated 
tubes, and weigh it before and atter eiedlrifying, to fee, with him, the 
included matter diminilh fenfibly. This tact, he told me, h.id fucceeded 

I with him agreat many times ; but that now there was too much com-
mriy t tfajit it was too hot, and, in confequence, that the Kleétricity 
woiilxi.be too weak for it. iie 'm igh t pexhaps be in the rigiit : but why 
did lie call together fo numerous a conipany i

I then aikcd him concerning the curcs related in his works, and eí^e- 
ciaily concerning that of the Biiliop o f S eM co  *. 1 ic  avowed to me
(and in part I knew it already), that tiie Belate was not cured ; and that, 
fincc the ciectriikation, he hatl been as he was before.

I took n>y leave ot M . PivaJiy and acquainted him, that I propofed to 
continue about a week in Venice; and 1 very carncftly begged ot him to 
collcct togcdier his beil vciTels, to renew tiit; lubilances tijcrcin, and to

i lct me know, that, if  they fucccded, 1 might wait upon him, that I 
 ̂ migbc be able to pubiifli them as aaeyc-w itrefa; and.I fpoke to him

¿  with a good deal o f fincerity. M . Pivaii promifed. me he w ouki; but,
■ as Í heard;nothing from him afterwards, Iprtlum ethat he had nothing

to ihcw me.
Or ^omms, o f the.faculty o f Phyfic aiTturm, being at a little

while after me, had alfo the curiofity o f vifiiing M . Pivati in Augufi laft, 
and to fee, under his. management, the efttibs attributed to the medi
cated tubes. I'he ioliowing is the letcer +■ he wrote me upon this fub- 
je¿t, íVéM’. 15. 1749.;

Here is, kindi>ir, in a few words,-the'account-of what I obferved 
H in Venice  ̂ AX. Pivati^iy during .the month o f l a f t .  The

“  2.5Ú1 day, after dinner, he cledrihed me, making ufe o f  a tube of 
the length oí about 5 inches, and.a little more than 2 in diameter,
I “ • cauiing me to hold in my hand an ounce o f Icammony. There were

prcienc at this experiment his LxceHcncy the Abbate Barbarigo  ̂ the 
l-'athcrs Bertinelit and Magriniy Jelliits,; Dr ,Grampini^ and feveral 
other pcrfons. I found not any change in m yfelf either that evening 
or the following day. The 29th o f the. fame month I returned again 
to Signor Pivatiy where I found a gentleman of the Houfc o f Soranzoy 

z.SpaniJb officers, 2 other Venetian gentlemen, a-fc^iyfjcian, and fome 
others i end he caufed a tube to b¿ lined [or plaileced within] for the 
experiment, which was reprefented by him in a dangerous light j but 

“  which was not fuch hov/ever as to hinder my telling him, that i  defired 
that the experiment might be made-upon myfelf^. H e began then to 
eiedlrize me at 35 minutes after 5 in the afternoon, and made an end, 

“  bccaufe the line ot the wheel tangled, at 57 ininurcs after 5. Huving

- Seepoc 374,>;r/l. 
f  1 his letter is iranflaicd from the halian,

“  then
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l i

Kk
\K

b f l£ iL



0 / * E L  E  O T  R  I C  I T  Y .  423
te then nfrw-trrtcd the line, he began again at 5 minutes after 6, and 
“  continued till r4 minutes after, making again this time the fparks to 
“  iflue continually from my forehead. I'his tube was nearly o f the üime 
*• length and fjze as tlie former. The experiment being over, I then 
“  prayed him to tell with w lut materials the tube had been lined ; and 
“  fo much the. rather, as he had let fall in difcourie with the Spamjb 
“  gentlemen, that they might have feen me ileep ; and he anfwert^ me,
“  that the tube was lined with ^ij ^v\ o f flowers o f Benjamn^ and two 

drams of Opium. H aving heard him mention the Opiunty I prayed* 
him to take the trouble of making another experiment, his Exceli<‘ncy 

“  S. Abbate Pietro Barbarigo, and m yfelf alib, having with us o jfs o f  
“  Opium \ and he complied with my defirc. H e therefore eleéirified' 

his Excellency, making Iwm hold the Opimn  ̂ that is to lay, the 
‘ Í quantity o f $fs of it, in his hand, and the fparks ifiuing from-"his 
“  hand for halt- an hour together, beginning at 18 minutes, and hniih- 
“  ing at 4S minutes, after fix. In this fecond experiment he mad¿ ufe 
“  o f the fame tube which lie had ufed the Monday before, the 25th of 

the fame month-: but neither his Excellency nor I flept more than 
«  ordinary. Tdiefe are the experiments which I made at,^>»;V  ̂ with 
“  Signor Pivaii. In my return home, pafiing thro’ Placenti.i^ I herd 
“  fpokc wich D r Cornelius  ̂ who aflured me, in prefence o f Dr Riviá-a, 

that he alfo had tried a great many times to purge others by eleétri- 
fying them i but that it luid never fucceeded with him but once, which 

“  was upon a maid-fcrvant, to whom he had givtn Ibme rhubarb to hold 
« in her hand. Notwithftanding which, finding it never to have pro- 
“  duced the ü m e  cffeéi: in any other perfon, it rather feemcd to him, 

that fome other cauie might have occafioned what hapj>cned to his 
“  maid.*’

W e fee then from this Ictterv' and from the account I have before ^iven 
o f my vifit to M . Pivati^ tiiac I have not been able to verify at Venice 
any o f thofe faits, in which my curiofity was interefted. 1 might add 
allb (and 1 ought, without doubt, fince I liave engaged to mention cx- 
aftly every thing I have been able to find out from my enquiries upon 
this fubjeót), that o f all the peribns o f the country, who have been with 
M . Pivaii^ to be certified of the truth o f his experiment from ocular 

, demonlVration, and whom I was able to interrogate, I found but one who 
attcfted them, as having fccn them ; this was a Phyfician, a friend of 
M . Pivjti^  whom I found at his houfc, and who had, as he faid, almoft 
always aíTifted him in his experiments.

From Vance I went to Bolopia^ wiicre Í became acquainted with D r 
Verutiy a Member of the Academy De i*inftitut. From the frequent 
converfations 1 had witli him, I was convinced that he was a learned, 
wife, and candid man, as I had heard before. I laid before him, with
out fcruple, the doubts I had, touching the tranímifilon o f odours, the 
tfíTeóls of liacd tubes, purging by electrizing, as well as the almoft fud- 
den cures.

Dr
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D r Veratí anfwcrcd me; firft, “  7 'hat he had made many rxperi- 
ments, í'rom che refuic oí which it ft-emed to him, that the odour o f 
balfam o f Peru pervaded from within to the outfide o f a g!p.fs cy- 

“  lindcr which he iliewed me.”  This tube however, at this time*, would 
not convince us o f  it’s having been done, although we rubbed it with 
our hands very ftrongly. But upon iny reprefenring to him, chat as the 
glai's was cloicd only with wooden Hoppers, which could be taken o ff at 
pleafure, to put in or cake out the odoriferous fubltances, it might hap-' 
pen, chat the odours, agitated by the heat might have pafled tiirough 
the pores o f the wood-; he *nfwered me, ■ “  1  hat this was poíTible ; and 
“  although appearances had inclined hin\ to believe the tratifmiíTion o f 

thcfe odours through the pores of the glafs, he had ncverthelefs fuí- 
“  pciukd his judgment upon this effcd, as well as upcyi that from lined 
“  tubf^, until new proots, made >vich more precaution, iliould have en- 

tirely difiipated his doubts. , Sccondloi, with regard to the purging by 
J' leclriclty, he had, in his houfe a man and maid-fervarr, wJio had' 
been purged in this manner : that at leaft thcfe two perfons had felt 

“  the Ikme eífeíls as though, they had taken Phyfic ; after having been 
“  elcclrized in M. Btanchi'% manner : that this effed Hiving no other 

apparent cuufe than the preceding; ele<5lrization, the great number of 
“  ja tis of this kindy ^hicb had mamfefted themfehcs at I ’urin, had de- 

termined him to believe, that what happened to his two fervants wasr 
the natural confequence o f this eledrization : that, with regard to the 
reft, he propofcd to try the experiment again upon a fufficient num
ber of perfons of another fort ; and if this method o f purging was nor 
contlant, according to the idea he had had thereof he would corre6b, 
with great freedom, what he had pubiilhed thereupon in his works^ 

“  printed in
Thirdly, Dr Vcrati afiured me, Thac:thc ten cures, related in his 
work ju lt mentioned, were exaélly niado in the manner they are de- 

“  fcnbcd and they are related with a good deal o f  prudence, and 
with a fimplicity which charaderizes the truth. The fifth o f them was 
told and certified to me by the perlón himfelf, one day when I vifited 
Father ^rombelliy Abbot o f the houfe in which he lives. Thefe cures are 
not fuch as give me diíRculty to believe them ; we fee, at leaft, that they 
are made with fpced : we fee that the diforder, if  1 may be allowed the 
cxpreiTion, defends itfelf againll the remedy, and does not give place 
but by little and little ♦, and that nature makes no fudden tranfition from 
one ftate to the other abfolutely different, by the means o f an Electricity 
Icarce ftnfible. Thefe cures, I fay, give me no trouble to believe them ; 
becaufe it appears to me natural enough, and I have faid it a great while 
ago *, that a fluid, adive as the elcdric matter, and which paiTes into 
our bodies with fo much eafe, may produce therein, in time, alterations 
cither falutary or pernicious.

ii

In difcourfe read to the R o j a l  A c a d m y  o f  S d t t t c e s  Juft after E o j i e r ^  >746.

I learned
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I learned nothing in the other cities o f Italy\ which did not ftrengthen 

my doubts in relation to thofe eleélrical which I had a dcfire
to verify in the courfc o f  my travels. Pcre La Torre, ProfeíTor o f Phi- 
lofophy at Naples-, M . De la Garde, Director o f  the Coinage at /’/&- 
rence, one who has been much engaged in thele inquiries; M . Guadagnty 
ProfeíTor o f experimental i^hilolophy at P ifa ; the Marquis Maffeu at 
Verona ; Dr Cornelio, at Placentia *, Perc Garo, at Turin \ all thele, I fay, 
with very excellent and well-contrived machines, and with a great defire 
o f fucceeding, have attempted many times to tranfmit the odours, as 
well as the powers o f drugs clofcd (carefully) in tubes or fpheres o f glafs, 
by electrizing them : all thele have attempted to puige a number of 
perfons ; and, according to the accounts they gave n̂ .e, have never gain
ed their p o in t; or the little fuccefs they had, appeared too equivocal to 
draw therefrom confequences conformable to tlioib M . Pivati had be
lieved to have feen in his experiments.

I am now then, as it were, certain o f what I began to believe laft year, 
when I printed my treatife, intituled, Rechercbes fu r les Caufes particu- 
lieres des Phanomenes Ektlriques : I am, I fay, as it were certain, that 
M . Pivati has been deceived by Ibme circumllance to which he had not 
given fufficient attention ; and what makes me believe it more than ever 
IS, that he alTured me himfelf, that this transfufion o f odours, and o f  
drugs, through cle6trized glafs veflels, had never manifefted itfeif to 
him but once or twice diredtly ; I mean by a fenfible diminution o f bulk, 
and by fuch emanations as the fmell was capable o f perceiving.

Since 1 have underftood Italian^ I have been furprifed not only to find 
this confefíion in a letter printed at Lucca * , but alfo to fee, that it had 
not had all the efFc6t it ought to have had upon the minds o f thofe, who 
have been in a fituation to be inftrufted : for my own part, had 1 known 
it earlier, I might have faved m yfelf a great part o f  the trouble I have 
taken in verifying the faót ; and I am aftoniHied, that they íhould be 
defirous o f building upon fuch very flender foundations.

It is however upon this pretended tranfmiiTion, and with a glafs tube, 
ivbich was cracked from one end to the other ̂ as M . Pivati tells you him
felf f  ; it is, I fay, upon this fa¿t, than which, in my opinion, nothing 
can be lefs certain, that they have eftabiiihed the ufe and eíFe¿ts o f  lined 
tubes, o f which they are willing to abate nothing. But how can we re
concile thefe two things, the almoft never failing operation o f lined tuhesy 
upon fo many diilempers which are faid to have been cured, or confi- 
derably relieved, on one part, and on the other the tranfmifllon fo very 
fcldom to be perceived ot the odours o f  the drugs inclofed in thofe glaflfes,

•  Page 28. Vn tale dileguamtnto fuceedutomi in utt eyiindro, non mi i  pot •veramente 
fueceduto in altri^ di quali mi Jon fervito fer  i-añe guari^ioni

t  t i  (onfumo ¡a materia interna afegno^ cb eji ridujfe non ojiante Cejfere ^uaji ermetiea- 
mente ferato alia fottilitKza di un delicato foglio di carta, e (orne un capo morto  ̂ che ne 
tenea piu odore nifapore^ e fino i l  vetro medijimo qunfi con/unto f i  apri da f t  fitjfo in piu 

fiff>tre per longo.

V O L .  X . P a r t ii .  I i  i Vith



w
• 1

with which you eledlrizc ? If it is truly the Peruvian balfam, the benja
min, camphire, which, being animated by the clcélric matter,
have brought about fo many cures, as M  Pivati has given us in his 
writings, why do not thefe ftrongly-fcentcd fubftances lend forth their 
effluvia copiouQy, and always, in thofe places where the experiments are 
made? And why do they not communicate themfelves by their odour 
to all perfons, who are penetrated thereby by means o f elcélrification ? 
W ill they fay, that the Eledricity, fpccifically operating upon their me
dical virtue, feparates it from their odoriferous quality ? Miferable fub- 
terfu^re ! Which does not merit to beoppofed lerioufiy ; and the more 
lb, as it is by the transfufion o f their odours, that they pretc*nd to be 
aiiured o f the efficacy of their lined tubes.

1 am difpofed to believe, that the Eledlricity may have cured or re
lieved diltcmpered perfons; but I do not find the proofs o f M . Pivati 
fufficiently ftrong, or fufficientiy certain, to make me conceive, that the 

¡Í lined glaffes have contributed to thefe good effefts. I think, and M.
' Verati himfelf appeared to me pretty much o f  the fame opinion, that if

any one has been fo happy as to cure diftempers by eledrifying with 
giaíTes containing drugs, all that can be faid in favour o f thefe lubllanccs

■ i| is, that they have not hindered the operation o f Eleélricity.
M . Pivati appears by his converfation an honeil and difinterefted per- 

i i fon, and one capable o f inducing me to be of his opinion : but among
I] the faéts which he co llets  in his writings to fortify his proofs, I find
J!' fome that do not do much honour to his delicacy in choofing; and which

may make him fufpeded o f too great credulity. W ould one believe 
with him, for example, that the eledric virtue was capable o f fetting a 
watch a going, which was flopped ; and, by it’s means, o f regulating 
it’s motion, when fo difordered as to be impradlicable to be done by the 
hands of the workmen * ? W ould one believe with him upon the faith 

|| o f a letter void o f authority, and without having tried it, “  that an
5 “  ounce o f mercury had been entirely evaporated through the pores of a
Í “  glafs veffel, with which a man was eledrized, which had made his

ikin o f a leaden colour, and which had been followed by a copious *j' 
“  falivation ?”  This fad , which was faid to have been done zx Naples,
interefting as it is, had there made fo little noife, that I was not able to
find any traces of it during my ftay in that city, after the printing and 
publiihingof the book, in which it is cited.

I f  any one fhould think fit to fay, that it is from humour, or from 
fome perfonal intercil, that I am fo obftinate in difbelieving the fadts 
publiined in Italy  ̂ which are the fubjeii: o f  this Memoir, I flatter my- 
felf, that fo unjuftan imputation will make no impreifion upon reafonabie 
people, by whom I have the honnour o f being known, either perfonally,
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f  Ibid. p. 153.

*  Rff<Jtoni Jifiche fopra la mtduina tllettrlca^ p. 103. La fubita ejfficacia (deila 
elU ttriata) in dar ginjia Ko^-iminto aUt mojirtf ditrohgioy p/crmft orejiie, 0 ritardanti
i  ^ am a  jÉ ^ a

e r

m



or by my writings. H ave not I received and publiflied in France all 
the wonders in E lcitricity, which have manifeftcd themfelvts in England  ̂
in Germany  ̂and in Holland  ̂as foon as I have been able to be aílured there-; 
o f  by repetition o f them ? H ave not I fpoken and written concerning the 
cure o f the paralytic o f Geneva  ̂ as a man truly perfuaded o f the truth of 
the fad , fmce it had been fo juftly autlienticated * ? By w'hat caprice 
then am I made more difficult o f believing what pafied in Italy than in 
other countries, if the fhanomena^ which arc pretended to have been 
feen there, could have been repeated •, or if  the teftimonics, which they 
offered me, were not confidcrably weakened, or entirely aboliflied, when, 
being in the places themfeives, I was in a condition o f knowing their 
juft value ?

H ad I only confu!ted my perfonal intereíl, to whom would it have 
been more convenient than to me, to have adopted thefe novelties ? If 
they were real, they would have been fo many evidejit proofs o f a prin
ciple -t", by which I have endeavoured to account for the eleftrical p h e
nomena : a principle, which as yet has fufficicently well ferved me, and 
which, having oiFered itfelf to M r IVatfon as well as to myfelf, has 
enabled him iikewifc to give fome inferences exceedingly probable con
cerning them : would not odours, would not medical lubftances, carried 
through the pores o f glais, prove, without doubt, that the cffiuent elec
tric matter ferved them for a vel.icle ? If purging fubftances were forced 
to pafs into the hand, and into the body, of an electrized perfon, could 
one doubt o f their being introduced there by the effluent matter, which 
came to the eleclriz.ed body ? If the Ele<5lricity reftores health to a fick 
perfon, in delivering him from fome vicious humour, might not I fay with 
great probability, that this etFe<ít is brought about by the effluence of the 
eieébric matter? Efpccially as I have demonftrated by experiments, made 
with great care, that this fame matter, in going from the body elcdlrized, 
accelerates, and confiderably augments, the infenfible tranfpiration o f 
animals, and, in general, all organized bodies, replete with fluids.

I have then fet apart my own intereíl to follow the truth ; and if  pre
judice has tended to lead me afliray, it would be in inclining me to re
ceive rather than call in doubt the fads, which are the fubjedt o f this 
paper. It is only becaufe I cannot confider them as true, that I refufc 
to believe them ; and this even with regret, as they favour my fyftem : 
this indeed is o f no great importance; but what makes me more defire 
their reality, is, the great good which would refult to fociety. Could 
any good lubjedt, poíTeíIed o f the art o f healing by Electricity, as M .
Pivati pretends to be, fpend his whole time better than in devoting it to 
the relief o f a great number o f  human creatures, afflicted with ^reat 
variety o f  maladies ? I am induced to believe, that the greatnefs ot this

•  See my EíTay/zr VEleBrUiti des Corpŝ  printed at Par'n, i ~.\6t and my Rechercha 
fur la  Caufts particulieret 'des Pb/rnomenes tleñriqucSy 1749*

T.Jfai fur i'Z clria te  desC^rptt p 148 et fuiv.
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úlea has impofcd upon chofe, who have publifhed, without doubt, with 
a little too much precipitation, this new Medicine : the great dcfire o f 
bein<> ufetul has made them hope; and the goodnefs of their hearts 
makmg them difpenfe too eafily with the feverity o f  a necefiary exami
nation, it may be imagined, that they have confidtrcd as real fuccefs, 
what was in truth only a phantom.

It remains to fay, that in thefe refearches I have covetcd truth, only 
for her own fake ; and have no intercft in convincing thofe who may 
think proper ftill obftinately to believe, what has been publiilied concern
ing lined tubes, eleitrical purgations, inftantaneous curcs, I do not
pretend to make any o f my opinion, but thofe, who, having read with
out prejudice what I have here related, may find themfelves touched by 
m y reafons : but if after this there can be any one, upon whom the love 
of the marvellous can make a viólorious imprcfllon, I ihall not think ill 
o f them, if they embrace opinions oppofite to mine; vult decipi^
decipiatur.

jlnObferva- ¡(̂  i. x h e  commoH Barometer, which I ufe, is funk fo deep at the 
iton Oft tht̂  writing this, that there is only one line remaining o f  the

fcale. The S. wind blows with great violence. But at 12 at 
tian Hollman, night the quick-filver fell even below the laft line o f it’s fcale.
Philof. Prof.
Pub. Ord. Gotting. N*. 475. p. 259. Jan. 1745. DatedO^.. 15. 1744. Readj^xi. 10. 1744-5.

7 be Jgret- 
mtnt o f  Baro
meters nuith 
the changes of 
tht wcainer 
by the fame.
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N ‘ 402 p.
101. April, 
is 'f. 1749. 
Read April 
23. 1749.

2. It has hitherto feemed to be a matter o f great difficulty, to explain 
the true caufe o f  the alteration o f the height of the quickiilver in the 
Barometer, and the manner o f it’s agreement with the fubfequent chan
ges o f the weather. That this is not unattended with fome difficulty is 
evident from the hypothefes hitherto framed by the greateft men. I'hat 
invented and publimed by Leibnitz^ which has given rife to controver- 
fies between Schellbamer and Ramazzini, has been preferred before all 
others. But it has been fufficiently proved, by D r Defaguliers, that this 
hypothefis of Leibnitz is contrary to the laws o f H ydroltaticks: whence 
it is furprifing, that fo many have fmce endeavoured to defend i t ; efpe- 
pecially as it is evident that it by no means agrees with the phaenomena 
o f Nature. Now if  the caufe o f defcent and afcent o f the quickfilver 
in Barometers was that which I.eibnitz has alledged, and if  the quick
iilver could not dcfccnd much fooner than the drops o f rain began to 
defcend thro’ the incumbent atmofphere : and again if  it could not af- 
cend before they ceafcd to defcend ; both whrch are contrary to experi
ence, as is well known by all who have attended the changes o f the Ba
rometer, even for a month or two. For the quickfilver will often fall 
for 3 or 4 days together before the left drop falls from the ambient air *, 
and rife again, tho’ it continues to rain for fcveral days. Nay the quick
iilver often falls, without the fucctiTion o f any rain. N or do the drops 
o f rain, that fall at the end o f it’s defcent, prefs the fuccumbent air in 
like manner as a weight, in the experiment o f Leibnitz^ defcending thro’

water



Obfervations on Barometers. 429

water prciTes the bottom o f the veíTcl in which it defcendcd ; nor can 
they reftoreto the airic’s loft equilibrium, as the weight does to the fuf- 
pendcd veflcl. Thus all things in the Leibnitian experiment are in nature 
difform and diflbnant, fo that I am in doubt whether I ihould moft ad
mire the genius o f Leibnitz^ a man in other refpc¿ts o f great merit, or 
rather the blind aflent o f his ibllowers. T o  this we may add what is 
called a fallacy o f Leibnitz^ when he fuggefted that the caufe o f the equi
librium being altered, was that folids defcending in a fluid do not gravi
tate during their deicent into the ambient fluid. For the experiment 
fucceeds beft o f all, when th'e diameter o f the body defcending thro* 
water, as o f a leaden ball for inftance, is very little lefs than that o f the 
tube, and therefore almoft fills the cavity of the tube, which is full o f 
water. For becaufe the ball cannot defcend, without expelling a volume 
o f water fimilar to itfelf, from it’s place, it muft imprefs upon it a mo
tion receding from the bottom o f the veiFcl, and therefore in the whole 
time o f that defcent, the volume o f  water, which anfwers to the magni
tude o f  the falling ball, muft thereby receive a nifus and impetus by the 
natural force o f bodies contrary to the centripetal force \ and the tube, 
being wholly fufpended on the leg o f the ballance, muft lo fe  it’ s equili
brium, during the defcent of the ball, till the ball reaches the bottom o f 
the veflel, and fo a part o f  the water muft ceafe to be driven upwards.
Thus the famous experiment o f Leibnitz muft be faulty and erroneous,, 
and is moft prepofteroufly applied to the explanation o f the mutations o f 
the Barometer. I pafs over the vitious circle, which Leibnitz has been 
guilty o f thro* his whole reafoning. For he is to afiign the caufe, why 
the air is lighter before rain, and therefore makes a lefs preffure on the 
quickfilver ftanding in the veflel o f the Barometer, and yet he fuppofes 
it to be rendred lighter: for as long as the gravity and elaftic ferce o f 
the air, by which the exhalations might hitherto have been fuftained, are 
ftill the fame, they will never be reduced into drops, or defcend thro’ 
it. But it would be tirefome to add more in a thing fo evident. 1 fliall 
however fay a few words with regard to the thing itfelf.

In the firft place; it feems a great difnculty to moft, what is the caufe, 
why when the air is turbid and made more heavy by various exhalations, 
the quickfilver falls in the Barometers, and rifes again when it is clear, 
and is therefore rendered lighter ? When every thing ought rather to hap
pen quite contrary. But when the queftion is thus formed, as we lee it 
is done by moft, is not fomething tacitly aflfumed and fuppofed, which 
has never yet been proved, nor can caftly be proved, namely, that the 
air is rendered heavier, when it is turbid and replete with, various exha
lations ; and on the contrary lighter when it is clear? N ay is it not at the 
Hime time tacitly i'uppoicd, thatthofc vapours and exhalations come into 
our air, and diminiih it’s elaftc force, at the very time that w. fee them : 
and on the contrary, that they are gone, and that the air is freed trom 
them, and purified, as foon as they are withdrawn from our fight ? 
I ’hcreiore if  wc deny both thefe luppofitions, the greateft part ot the

düficuities
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difficulties hitherto ftartcd iminediately vanifhes. But that they may# 
and ought to be denied may be proved by very fubftantial reafons. For, 
who that is verfed in thei'e matters, will affirm, that the motes in our cir
cumambient air are not prefent before they are difcovered to our fight by 
the fun beams ihining into a dark room, or that they retire as foon as an 
open and free light is admitted ? But not to mention a great many expe
riments that have been made with acid and alkaline fait, -which are fuffi- 
ciently known, let us make ufe o f an example, which is more to our 
prefent purpofe. W ho does not know, that in the glafs bell put over 
the wt*t orb o f the pnuematic engine, as foon as the pump begins to work, 
lome light clouds begin to arife, which, as foon as the air is admitted 
again into the fame bell, immeoiately difappear? Now it would not be 
eafy to find any one fo unflcilful in thefe th inp, as to think, that the 
watery exhalations, from which thefe mifts arife, enter the glafs bell at 
the time of their becoming confpicuous to us, by the d'iminution or the 
elaftic power o f the a ir ; or that they no longer exift there, after they 
arc withdrawn from our fight, and are again hidden in the pores o f the 
air, which before fuftained them, after it is become again more heavy 
and elaftic. W e know therefore, that thofe exhalations are prefent, be
fore they approach nearer to each other, and become vifible to u s ; and 
we know that they are not annihilated, or no longer exiiting in the air, 
when being more diíTipated they cfcape our fight, on account o f their 

» very great fubtilty. But they begin to approach nearer to each other,
W when the elaftic form o f the air is fo far diminifhed, that they cannot

eafily be fuftained thereby as they were before *, and recede again, and 
ceale to afilct our fight, when the air has it’ s former gravity and elaftic 
force reftored. I'herefore ^o/b thefe things happen at the fame timê  
that the eljftic force o f the air is diminiilied, and at the fame time the 
exhalations, which hung together in it, are again gradually loofe by it, 
and bt'gin to appear to our fight ; and again, that the air recovers it’ s 
elafticity, and at the fame time, that the vapours hanging in it are diifi- 
pated and difappear ; but the one cannot therefore be faid to be thccaufe 
o f the other: nor can the air therefore be faid to be at one time more, 
at another lei's heavy, on account o f the fame exhalations.

Now if we fuppol'e the fame thing to happen in the air that furrounds 
our earth *, the grcateft part o f the difficulties is removed. For let us 
fuppofe it’s elaftic torce to be diminiihed, by any means whatfoever, of 
which we ihall fay more hereafter *, the exhalations hanging in it muft 
necelfarily fubfide and become vifible : and when it is by any means re- 
ftored, the vapours and clouds therein muft again be difiipated and va- 
niih. But at that very time when thofe fubfiding vapours come into olir 
view *, the mercury in the Barometer begins to fall, nay often fome time 
before for the fame reafon ; but yet thofe vapours do not in like manner 
contribute any thing to it’s defcent, when the vapours and clouds begin 
to difappear in our circumambient air, or even a little before the mercury 
begins to afcend ; and yet that ferenity o f the air is no more the caufe of
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the afcent o f the mercury in the Barometer, than the afcent of the mer
cury can be faid to be the caufe o f that fcrenity. It therefore again de
ferves to be called a fallacy of the caufi, when one o f thofe phananena^ 
which happen about the fame time, is referred to the other, and fo one 
has hitherto been taken for the caufe o f the other by moft perfons.

But CO make all this apparent to the eye, take a glafs cylinder about
3 or 4 inches in diameter, open at both ends, and long enough to rcceive 
a portable Barometer. L et this cylinder be put for a little while before 
the experiment on the orb o f an air pump, covered with water and wee 
leather, that fome watery vapours may m the mean time enter into the 
air therein contained. Afterwards let a Barometer be introduced, and let 
the cylinder be exactly clofcd at the top, that the air may be exhaufted. 
Now if all things arc rightly prepared, and the included air begins to 

•be pumped o u t ; both a fort of m ift will begin to rife immediately in the 
cylinder, and the mercury of the Barometer at the iame tim eto fubfide: 
both indeed, as is apparent enough, from one and the fame caufe, but 
neither o f them from the other. But if  the fame air, which w asjuft 
now taken away, is immediately admirted again into the glafs cylinder ; 
the natural ferenity of the included air will return direflly, and the M er
cury of che Barometer will afcend at the fame time o ra  little fooner: and 
yet it is plain enough that one of them does not depend on the other. 
Nay at the fame time it is manifeft enough, that it is not rendered heavier 
in one cafe, nor lighter in the other. Thus art in fome meafure imitates 
nature : tho’ becaufe o f the wonderful complications o f natural caufes, it 
can never be fufficiently exaÓt.

But tho’ the chief difficulty is now removed, yet the whole affair is 
not brought to a conclufion. For it ftill remains to be enquired, by 
what caufes the elaflic power o f the air can be fo diminifhed or increafed, 
as to produce thefe alterations. But yet the anfwer does not feem very 
difficult. For the caufes which fhew how eafily the air is expanded and 
rarified by any approaching heat, and particularly how great is the force 
o f the fun-beams falling perpendicularly, will Ihew, or perhaps, this alone 
will feem fufHcient, how the equiltbrium o f the air is taken away, if there 
were no others, which are however various. W c will pafs over the 
diurnal revolution o f the earth, and our air with it, about it’ s axis ; and 
alfo the annual motion o f them about the fun *, we will not mention the 
many burning mountains on the furface o f our earth, nor the many thun
ders and lightnings in the air •, nor the many earthquakes and fubterra- 

■ neous fireSy that fo terribly ihake the furface o f the earth and fea, tho’ 
each o f them may have a wonderful etfeft in increafmg or diminiihing 
the elal\ic force o f the air ; and ihall at prefent only confider one thing, 
which feems more worthy to be mentioned than the reft.

It is allowed by all, that the elaftic force o f the air which immediately 
touches the furface o f our earth, depends chiefly on the weight o f the 
incumbent air. It is alfo no lefs known, that the lower air is more or 
lefs clailic according to the greater or lefs height o f  theincumbcnt column
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o f air, by the diifercnc height of. the barometrical nurcury, on moun
tains o f greater or Icfs height, and in lower places o f the earth. Nor is 
itlefs generally allowed, that the moon is the primary caufe oí' the flux 
and rertux o f the fea. But by what meaiis foever this wonderful pbano- 
menon is cffeéled by the body o f the nv on on our earth, o f  which we 
need not here particularly treat; this cer  ̂ inly is pail all doubt, that the 
moon cannot a¿t on the feas o f our g¡ :*>e, without adling at the fame 
time on the air zvhicb lies between the n-oon and our earth. Now it the 
mobility o f fluids is in proportion to the: denfity, and their dcnfity in
proportion to their fpecific gravities j tiiv.’ -'ir neareft the earth, which is 
about 860 times lighter than freih water, will be about 900 times more 
moveable than fea w ater: and therefore the very fame caufe, which 
gives fo conftant and regular a motion to our feas, aóting by the fame 
force, may much more eafily increafe or diminifh the height o f  our air. 
By a ibrt o f flux therefore arifing in a determinate region o f the air, the 
columns o f air cannot fail o f becoming higher in tiie fame place, and 
therefore, caeteris paribus  ̂ the elaltic force o f the lower air muft be in- 
creafcd ; but upon a reflux  ̂ the height o f the columns o f  air muft ne- 
ceflaiily be diminijhedy and fo again, caeteris paribus  ̂ the elafticity o f the 
lower air mult dccreafe. And perhaps this difference o f heights is the 
greater, as the fpecific gravity o f the air, which is moft rare in the ut- 
moft limits o f our atmofphere, is overcome by the fpecific gravity o f our 
fea waters, and of the lower air. But that this dux and reflux ot the air 
does not obferve it*s alternate motions fo regularly and conftantly as the 
reciprocal tide o f the feas ; bcfide it's very great fluidity, thro’ which 
it may be agitated by very flight caufcs, the caufes above enumerated 
without doubt effedl, by which it is manifeft enough, that there are 
wonderful agitations and perturbations o f the air, almoft continually, in 
different pares o f our terraqueous globe. From all thefe caufes therefore 
taken together, the changes o f  the heights o f columns of air in different 
times and places, and alfo the changes in the lower air depending on 
thefe, are to be fought in the barometrical phenomena.

There remains one thing to be juft fpoken of. W c find many are 
follicitous to foretel the weather from the rifing or falling o f the mer
cury in the Barometer, and endeavour to form certain rules for that 
purpofe: fo that this feems to be the only thing, which perfons other- 
wife not very fkilful in nature may expe£t from this wonderful machine. 
And I could wiíh, that we knew any thing certain about this alone j 
becaufe it would be of great ufe in human affairs. But thefe things, 
which we wouJd have fo conjoined, do not feem to be neceffarily con- 
neited. For our barofcopes cannot properly, and o f  themfelves, fliew 
any thing except the increafe or decreale o f the elaftic force o f the air ; 
but the weather depends on various exhalations, exifting at the fame 
time, or together in the air, or not exifting or at leaft not prefent in the 
fame quantity. It may therefore be, that to diminifli the elaftic force o f 
the air, and fo to make the mercury fall in the Barometer, there muft
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be a iufficient quantity o f thickcr exhalations in the air, and it nnuft 
thereby become turbid, and the vapours begin to lubfidc, and fo coalefce 
into greater or I'mallcr drops o f rain, and oúxct pb¿cnom¿na follow. But 
it may as eafily be, that, tho* the clafticity o f the air is diminifhed, yec 
bccaufe of a dctc£tofa fufficient quantity o f exhalations therein, no fen- 
fiblc change o f the weather may happen. T he fame may happen on the 
contrary, by too great a quantity ot exhalations in the air •, tho’ the rifing 
o f the mcrcury may moil evidently Ihcw, that the clailic force o f the 
air is increafed. Bccaufe therefore thefe things coincidí: it were by
fome accident; no certain prcdiélion can be made o f a change of wea
ther, cither by the rifing or falling o f the Barometer. But we may 
fafeiy enough make a negative concluQon from it. I'or a conflant con- 
fent o f obfervations fliews, that, if  foul weather has followed a defcent 
o f the mcrcury, fair will not fucceed, till the mercury begins to rife 
again : or if the afcent o f  the mcrcury has been joined with fair weather, 
there will not be clouds or rain, till the mercury has begun to fall. And 
this is often o f as great ufe in common life, as if  we could always 
tively predift, what weather íhould cxaótiy follow the afcent or defccnt 
o f the mercury. The fall however o f the mercury does more frequently 
predift foul than fair weather ; and the rife more often fair than toul, as 
is confirmed by manifold experience : and fo it may be o f  great ufe, to 
be able to judge in fuch occurrences. I have alfo obferved, that 
in thefe regions, when the wind blows from any point between the N. 
and W . rain and foul weather begin, or are continued more often than 
fair, notwithilanding the rifmg o f the mcrcury in the Barometers.

III. I .  I fend you herewith an extra¿l from my regiiler o f the wea- ^¡ttter/rom 

ther, ihewing the ilate o f my Barometer and Thermometers, for 
days o f laft week : in which you will obferve a fudden change o f the Henry 
temperature o f the air, particularly on T h u r/d a v  morning the 3d inilant, Baker. F. R. 
and by the fame, you may fee the little ufe a Thermometer is of, when S. concerning 
kept within-doors, to determine the ftate o f  the air abroad, as to heat
or cold. f/co u iT rl

I have two Thermometers filled with mercury, and o f the fame con-^'^¿y «Thcr- 
ílrudlion, made by the late M r Siffon, in the Strand. T he one is placed mometer 
without my chamber-window, in a north-eail fuuation, under covert, 
contrived to admit a free paíTage o f  the air, but to keep off fun and 
rain the other hangs within the window, about three feet from the for- ^0 
mer, where the fun never falls on i t : T h e room is conftantly occupied, 613 o a  %e.
as a bed-chamber, but has had no fire in it this feafon. 1747. Read

It appears by the adjoining table, that on Tuefday the i( l  inilant, at 8 
j in the morning, the Thermometer without flood at at 17^ above o. or ' 747*

^ freezing p o in t; that within at 14. A t  9 at night, that without was at
o. and that within at 12 above o. So that in the fpace o f 1 3̂  the former
had fallen 17^, the latter but 2. For the other particulars, relating to
the Barometer, wind, and weather, I refer to the table.
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A s the Barometer had Íx<*n for a good while paft fubjeéb to fudden 

confiderable variations, I lufpected the fcvere cold on Wednefda^ night 
and Tburfday mornmg would not continue long : accordingly, upon my 
oblcrving the Thermometer without at 4 in the morning, I found it 
at ■ 9  ̂ ix-low the freezing point, that withih at 4- 5° above the freezing 
point. But at 8 ‘ the fame morning, I found the Thermometer with

out at above freezing', and that within at 4 ° above j fo that in
o

4 hours time, that without had rifen 13®!, and that within had fallen 
This naturally led me to examine what figns there might be o f a 

thaw begun, but could find none, in the fnow (which was 5 inches deep) 
or in the poft, on the windows, but within an hour it was vifible enough, 
and before .0 the houfes dropt. I would obferve to you, that the wind 
at 8 in the morning had varied very little, if  any, from what it was the 
night before, viz, from the E . but foon after it bore to S. E . and S.

May not this fudden change o f  the temper o f the air be attributed 
to a fubterranean heat ? And may not the Ihifting of the wind be caufed, 
in a great meafure, by the fame ?

Concerning Thermometers.

Dayi
Morning

Birom . T her

28 6 3

29 5 5

29 5 6

11
o

o

f
1
u

J i
o

%

Evening 
Birom . 'rh cr.

29 3 O O 
I 2

29 4 o

29 4  9

s.a
é

O
s

December 1747.

A t 8 Morn. Wind high at S. W . much Rnin 
preceding N ight. Showery afccrward in the 
Morning, and Wind exceeding high. Sleei 
at m calmer and clearer foon after, 
Wind N . W . and N  began to ficcze in the 
Evening, clear at 9 Í  p. m . when the Even
ing Account was fet down.

A t 8 Morn, cloudy thick Air, hard Froft j at 
4 fame Morn, very d ear, and GlaiTes were 
at 29 5 o  and 7 and * Wind Eaft, cloudy 
all D ay, at ^ \ p  m. Snow fell, and 
deep k^fore 8. Evening Account taken at 
9i•^

A t 8 Morn, cloudy, Wind at near E. ; blows 
briik at 4 fame Morn. GlaHVs were 
29 6  I ” and I  Rain before 1 1 . Evening 
Account at 9^ p. m.

Explication.

I Day Barom. Morn. 28 Inch/s 1 7  t I ü*

Ditto T herm. M orn. is 17 Degrees above 
freezing Point the upper Number is for the 
Therm , without Doors, the lower for that 
in my Room , and fo for the relh

2. Chcmiftry

lunED



%. Chemiftry being the moil extenfive branch of Experimental Philo- d  difcourfc 
fopliy, hath furnilhed mankind with the greatcft number o f  cyrious and ôticerttingthe 
ufeful difcoveries ; for not only tiie .;rt o f fcparating metals from their ores, 
o f which metals arc forqicd fuch variety o f ufeful Inftrumcnts, but like* icninChemi- 
wife Cookery, which is fo much conccrnetl about the food o f mankind tal Expert- 
during health, and ajfo iihrtcmacy, >vhich ;ftirnifli^s medicines for the re- and
ftoring health wlien loft, the art o f dyeing, anti many other ufeful manu- 
failures, ail owe their improvements to this fcicnccj m ^ y  o f which Iiave 
been light on unexpectedly by the operator, while iie had fouicihing elfe I'hcnnomc- 
in view : but in many calcs the Chemifts complain, that having once acci- /»
dentally light on a curious experiment, upon endeavouring to repeat it, f̂ k̂a'vebttH 
they have never been able to make their proccfs fucceed exadly, as it 
did the firil time, notwithftanding that tht-y made ufe o f  the ilime mate- the dlf<^pion 
rials, in the fame quantity, and conduóted the procefs thro’ eocadly \X\t and ujes o f  a 
fame operations. Where then muft: the c^ulc o f the mifcarriage lie ? ^«aiiine 
Surely in the degree o f heat made ulc o f in the two cxperimcRts: for, ■̂'crmome- 
in many common operations, how ufual is it ior ii.preparation to be 
fpoiliid either by too little, or, molt commpnly, by too much Hre, too c  Mortimer, 
long or too fliort a time applied. In order therefore to prevent thefc /> Sec. 
many mifcarriagcs, I would advife the Chemift, in his operations, to 
obferve his clock with as much exaélnefs as the Atlronomcr doth in his 8
obfervations; and in order to know to a certainty the vi.ry degrees o f  173-.*^/« 
heat he ever made ufe o f in any procefs, that lb he may be able to repeat ptintednjith 
and continue the fame again in any repetitions o f the fame ^j<periment, h>ntaltera’ 
k t  him have his laboratory furniihed with various forts o f Thcrmomc^ 
ters, proportioned to the degree o f  heat he intends to nisike. ufe of. t i c  
will find thefe inftruments as ufeful to him in his proceiles, aS'they have 
proved to the curious Gardener in his ftovcs, who by them is taught ô 
keep his plants in the fame degrees o f heat, as are natural to them in 
their refpedive climates ; which hath been^iet forth in tallies, after a ve
ry ingenious manner, by M r Sheldrake o f  Norwich. And befides the 
enablu^ him to perform his operations with more exactnefs, fliefe initru- 
ments would fave him a.deal o f fu e l; for as liquors, while boiling, are not 
capable of receiving a greater degree o f  heat, ail fuel which is ufed more 
than to kiCp them in that ftate is ufelefs •, and the like happens in many 
other cafes.

Thefe inftruments would alfo be o f great fervice to Maltfters, Brewers,
Diftillers, and Vinegar-makers ■, for by Thermometers placed in difie- 
rent parts o f  the heap o f wetted malt, the proper heat for it’s fprouting 
m ight be determined, and then regulated ; the iame for the heat o f  the 
kiln when the malt is fpread on it. By TlK-rmonieters the Brewer may 
afcertain the heat o f the water when he pours it upon the malt, the heat 
o f  the wort when lie fets it to work, and the iieat while working : and 
in the like manner the Diftiller and Vinegar-maker, in a word, every 
artificer, who employs heat in his bufinels, may by thefe inftruments 
be certain o f every degree neccftary in each part of his work.

K k k  2 Many
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Many experiments íhew, that all known bodies, M-hether fluid or fo- 
lid, increal'c their b u lk er  rarefy by an addition o f heat; and, on the 
contrary, contract or become more dcnfe by the diminution o f heat, 
which is the prefencc of cold ; and thcfe alterations are always more or 
lefs fcnfible in proportion to the natural rarity or denfity of the bodies.

The air we live in, as it is the moft rare and light fiuid. To are it’s 
alterations the moft fenfible ; and indeed I know o f no experiments which 
determine how far it is capable o f being expanded by heat, or condenfed 
by co ld ; only wc find that it will make it’s way thro* any fluid 
in which it lay dormant, when it*s elaftic property is rouzed by the 
approach o f fuch an heat as will make the fiuid boil. On the other hand, 
when comprelTed by a fluid fo coniradted by cold, as to freeze, or become 
folid, it*s elafticity will only bear a ccrtain degree o f compreflion, till 
the force wherewith it endeavours to reftore itielf, exceeds the force by 
which the parts o f the folid, that confines it, adhere to each other, and 
fo burfts it’s prifon j as wc often fee during hard frofts in ice, glafs, and 
other hard bodies, whofe parts cannot ftietch.

Next to air is akoholy or the higheft rectified fpirit of wine : this, wa
ter, and all other liquids, arc capable of receiving no greater degree of 
heat than what makes them boil, as was firft dcmonftrated by M . Amon- 
tonsy a Member o f the R. Acad, des Sci. at Paris \ but that ingenious in
ventor o f the quickfilver Thermometer M r Fahrenheit hath difcovered, 
that when the Barometer marks a greater preflure o f the atmofphere, the 
fame liquor will receive 8 or 9° more o f heat than when the Barometer 
is at the loweft. From hence the great Boerbaave gives the hint, that, 
from nice experiments being made o f the diflferent degrees o f heat mark
ed by a Thermometer in boiling water compared with the different 
heights o f the Barometer, and tables formed upon them, a Thermo
meter applied to boiling water might, at fea, where the motion o f the 
/hip hinders obfervations with the Barometer, ferve to determine the dif
ference o f  the gravity o f  the atmofphere *.

Thefe, and all other liquids, by a certain determinate degree o f  cold 
peculiar ro each fort, lofe their fluidity, and freeze, or become folid, 
but not in the fame order as by heat they boil ; for by cold, oil or wa
ter is fooner frozen than fpirit o f wine, tho’ fpirit o f w i v  will boil 
fooner than oil or water. A ll folid bodies likewife, as minerals, metals, 
and even ftones, will become fluid, or melt, at a certain degree o f  heat 
peculiar to each fpecies; and, when thoroughly melted, it is probable 
the)' are capable o f receiving no higher degree o f heat; and, on the 
abfcnce o f that heat to a certain degree, they all return to their natural 
folid ftate. Hence we may reafonably conclude, that folidity is the na
tural ftate o f all bodies; and that Ibme are only accidentally fluid, be- 
caufe their conftitution is fuch as to melt by thofe degrees o f heat which 
our atmofphere is moft: commonly fubjeót to. A ll iolid bodies are ob- 
ierved to contradi thcmíllves into fmaller dimenfions by cold, and gra
dually to expand themfelvt s at the approach o f heat, till at laft, being by

heac
•  See liis Tom . I. p. 171.
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heat forced to the greatefl: degree o f expanfion, the particles o f which 
they are compofed lofing their cohcfion, they bccome iiuid ; but no ex
periments have yet been made, which detcnnine whether folids, ex- 
pofed to cold beyond certain degrees, will ceafe to contradi any more.

D r Muffchenbroek^ Prof. Aftron. at Utrecht  ̂ hath lately invented 
a very ingenious inftrument, which he calls a Pyrometer  ̂ and which D r 
Defaguliers hath made fomc improvements to * *, a full defcription o f 
which he hath given in his Courfe o f Experimental Philofophy, -f

By this inftrument the elongation o f rods o f fevcral forts of metals by 
the approach of a certain number o f flames o f a fpiric lamp, and likewife 
their as fudden concraótion, on the extinguifhing one or more of thofe 
flames, is rendered fcnfibie to the e y e ; which fufficiently evidences the 
matter o f fadt, and puts it beyond all doubt.

From the above-mentiomd property o f bodies contrailing and ex
panding in cold and heat, have all Tliermometers been conilrudled, that 
have ever been made ufe o f in order to obferve and compare t!ie different 
degrees o f heat, either in our atmofphere, or in other bodies. Them ofl: 
fimple and moft fenfible o f  any is that acreal Thcrmometer defcribed by 
M r Boyky in his New Experiments and Obfcrvatioiis touching cold,
Lond. 1683. Otto. p .  39. It confifts o f a glafs bubble, with a very (len
der ftem not bigger than a raven*s quill. T he bubble is left full o f  air, 
and a few drops o f water'beins conveycd into the Item in an ereél po
rtion, will there remain fufpended to a certain height *, but, by the leaft 
addition o f heat, the air in the bubble expanding will pufli the water up 
higher; or, by the approach o f cold, the air contrufting, the water 
will fall lower in the ftem. This inftrument may be o f ufe in fmall de
grees o f  heat, and in cold, till the water begins to freeze, when it be
comes ufdefs.

T he next in order o f  fenfibilicy is that firft invented by Cornelius 
Drebbelius o f  Alcmar  ̂ and improved by Boerbaave l|. It confifts o f an 
hollow glafs lens joined to a ftem of a larger fize than in the preceding, 
and a bafon into which the end o f the ftem is inverted. The air in the 
lens muft be fo much rarefied, that the ftem bt irig inverted into a tinged 
hquor in the bafon, the liquor will rife up fome way in the tlem ; then, 
by the application o f heat to the kns  ̂ the liquor in the ftem will be pufti- 
ed down, and by cold the liquor will rife up. This inftrument will give 
notice o f the fmalleft changes in the air *, but it cannot be immerfed into 
any liquid for chemical experiments, unlefs the ftem were made much 
Fonger, and bent downward in form o f a fyphon : but even then it would 
be very unhandy, and, like the preceding, it would n« ver ferve for any de
gree below v/hat would freeze the liquor made ufe o¡, nor for any above 
what would force out the confined air through the liquor in the bafon. Be- 
fides, both thefe iiillruments, being fubjeól to the prcftlire ot the atmo-

*  T h is inftrunfj-rnt hath iincc been greatly improved b y  Mr 'John EUicot, F. R . S.
+ Vol. I. p. 4 2 !. ls'C‘ 
y See hii Tom . I. p. 152, 133.
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fphere, are not proper, without comparing the Barometer at the fame 
time, to determine the degrees oí heat at a great diilance of time be
tween cach experiment.

'I'he moil ufujl fort o f  Thermometers is that defcribed in the account 
o f  the experiments by the Academy o f  Cemento j which being the common 
ones, made o f fpirit o f wine tinged, it is needlefs to defcribe. The 
bounds o f the degrees o f heat which thefe will meafure, and which is 
commonly called the range o f the inftrument, are from the degree whicl^ 
freezes fpirit o f  wine, up to that which makes it boil. The fpirit Ther
mometers, commonly made here in London  ̂ are fo graduated, that when 
the fpirit is rarefied to the degree that the moft fultry í'uníhine common
ly known in our climate o f 5 1° ! N. I.at. can raife it, there is placed 
the mark o', or degree of no cold. Some, few are marked 10 or 20 
above this, if they aredefigned to be ufed in hotter climates *, but ail arc 
graduated downwards from this .* fo that the 45°. is the point o f  tem
perate, and 65^. is the point o f freezing, and 100®. is placed ju ii 
above the ball. But the moft accurate fpirit Thermometers are thofe 
lately made by M. Reaumur  ̂ he hath taken a great deal o f pains, and ufcd 
great exaitnefs, in fixing the certain points 6i freezing o f water, o f tem
perate air, and boiling water. H e determines the freezing point, by 
leaving his Thermometer a confiderable time'in water, into which is put 
a good deal o f ice, at a time when the water would not freeze o f itfd f; 
and this he marks o. or the degree o f no heat; and his fcale is marked 
with numbers running dównwards from o. meafuring the degrees of 
cold, and upwards meafuring the degrees of heat; at lO-J. upwards he 
marks the point o f temperate, which he determines by placing his in- 
Ilrument in a fubterranean cavern, whicli is neither affefted by froft nor 
funihine, but is obferved to keep an equable temperature all the year 
round ; fuch as deep cellars and wine vaults commonly do. In boiling 
water he finds that his Thermometer rifes to his 8oth divifion, * or 80*̂ , 
which are formed by dividing the fpirit when condenfed to the freezing 
point, into lOoo equal parts ; fo that, with the heat which makes water 
boil, the fpirit is expanded only 3̂ , more than with the cold which 
freezes water.

Thefe fpirit Thermometers are o f ufe in experiments where fomewhat 
greater cold than the freezing o f water is required j but they can never 
Be o f ufe in any degrees o f heat beyond the boiling o f the fpirit itfe lf; 
becaufc it then becomes volatile, or rifes up in fteam, and not only ex
pands no more, but likcwife the quantity is diminifhed by the particles 
which fly up from the furface o f  the liquor, and are fufpended in the top 
o f  the tube.

Concerning Thermometers,

*  But, with fubmiffion to fo greáta man, I cannot apprehend that his Thermometers, 
when the fpiriis are raifed up to 80 do mark any greater degree o f heat than their own 
Ipecific boiling heat, which, i f  they arc a / c M ,  or the moft rc¿\ified fpirits, anfwer to 
174. o f  F aínn beit'iícslc  ; i f  o f die ftrcngth o f  common brandy 10 190.

Many



Concerning Therm om eters.
Many have ñlléd their Thermometers with various forts o f  oils * : thefe 

indeed v/iil meafure many degrees above the boiling o f  water, till they 
boil themfeives, and then they have the fame deftit as the fpiric ones 
juft mentioned, which is the liquor Jofing o f it*s bulk by evaporation 
and they congeal much fooner than water, and fo arc ufclefs in mcafur- 
ing any degrees o f cold.

The moit ufeful inftruments, as they comprehend tl\e largcft range, 
arc the mercurial Thermometers, v/hich were brouglit into ufe by that 
ingenious artificer Fahrenheit. But, to do juftice to a mod worthy M em
ber o f the R. Soc. Dr Hailey, he firil gave the hint, and even propol'ed 
the making 'I'hcrmometers o f quickfilver long before Fahrenheit^z time. 
However, Fahrenheit deferves thanks from the world ibr having brought 
thefe iniVruments into ufe, bccaufe tliey will meafure the greatcíl degrees 
o f cold yet known j for no cold hiclierto obferved hath been able to 
freeze or render mercury folid : and in meafuring heat, they go  far be
yond boiling water, even beyond the meking o f  tin or lead. Fahrenheit 
begins his fcale from o. the point to which the mercury hath been ob
ferved to fall by the greateft cold in TJland\ and computes, that the mer
cury then "t* occupies 1 1 124 parts. This is his point o f no heat. I'hen 
reckoning upwards from tliis, he finds that when the mercury is rarefied 
only 32 parts or degrees more, common water juft begins to freeze : in a 
temperate air it will rife to about 60. T he moft fultry lunOiine fcldom 
raifes it to 90 ; the heat o f an animal body to 96 *, the boiling o f alco
hol to 1 74 ; the boiling o f  water to 2 12 ; and before the mercury itfclf 
boils, it will rife to 600.

I cannothere forbear giving an abflracl o f  a very curious and furprifing 
experiment o f Fahrenheit's, concerning the artificial production o f cold, 
as it is related by Boerhaavem his Chemijiry. Fahrenheit had a mercurial 
Thermometer made with fo long a ftem, that he could carry down the 
fcale 76 parts or degrees below o. W ith  this inftrument he found, 
that cold might be produced by gradually pouring fpirit of nitre 
upon powdered ice, till the mercury would fuofide to 40® below o. 
that is 72® II lower than the cold which freezes common water- 
Boerhave, in his Chemiftry, mentions a very pretty way o f deter
mining the freezing point; he advifes to hang the Thermometer 
free in the open air, not againft any wall or building ; and near it 
you muft hang a piece of very fine linen or muHin ju ft dipped in clean 
water: when this begins to grow ftifF you will find the mercury iland 
at about the 33d degree ; and it will alfo ftand at the fame height when an 
hoar froft appears upon the ground ; which he looks upon as a certain 
fign o f the beginning o f freezing,

■•See D r A/«r/iVs Eitays (if Philof. p. 225. Sir /. AVw/d)i*s Thermometer ii  
made o f linfecd O il. See his Scalc o f  Heat, Vol. IV . P. ii. §. i.

•j- See Botrb. Ci>em. I 'om . I. p. 174.
y,But what is this to the marvellous natural cold o f  Sibtriay I20*. below o  ? Sec the 

prcfaci to G w A V s Flora Siberica, Fttrop. 1747. 4/0*
T om . 1. p. 16 j .
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H aving thus given an account o f the fcveral forts of Therrromcters 
hitherto ufcd, and what degrees o f heat they are proper to m-.afure, 
we find none o f them capable o f  meafuiing the greater degrees o f 
heat, which are the moil commonly made ufe of by the Chemilts 
in many o f their operations. Bcfides, all the above initrumenrs, being 
made o f glafs, are eafily broken by accidents, and as liable to crack 
OÍ themlelves, by being taken out o f a great heat, and too fuddenly 
cxpofed to cold. 1 therefore confidered whether the above-mentioned 
property o f folids, and efpecially o f metals contraéling with cold, 
and exapnding with heat, might not be applied to the conftruction of 
an inrtrument capable o f mcaliiring all degrees even ot the great- 
eft cold, as well as the greatcft ht at, to the melting copper or iron, 
which require more heat than any other metals to melt them. Altho’ the 
alterations in metáis are but fmall, in refp (̂5t o f thofe in fpirits, 
or even mercury, yet it being found, chat iron, e. g. becomes ' Jong r * 
when red-hot, than when ol its natural temperature *, and Dr Derham  ̂
in his lalt paper read before the Royal Society concerning the vibration 
o f  pendulumSy fays, that a rotl 39. . inches Jong, becomes inch 
ionger than its natural dimenfions in temperate air, by being expofed 
to heat equal to that of an human body ; , ’  inch longer in hot 
funihine j that it was or inch longer than its natural ftate, by being 
heated in a Haming heat; that it became íhortcr than its natural 
Jength by being quenched in cold water ; and ftill ihorter, by being 
put into a mixture o f fait and fnow. From which experiments one may 
conclude, that from Fahrenheit'% cold o f 40 below o. to the greateft 
heat iron can bear without melting, a rod o f 3 feet long will have about 

inch increafe ; which increale o f  Jength will be range enough 
to make all the intermediate degrees obfervable upon an inftrument. 

pif* * V Suppoie in Fig. 18 A B z, rod o f iron at its natural length by the heat 
** o f  the atmofphere, placed upright upon one end -, upon the point o f 

that reds a bar C D  moveable on an axis at a ; and that, by making 
a fire about the end B  of the rod, till it is ju it ready to melt, the rod 
will increafe in length and conlequently puih the bar into the 
fituation cd. Now it is obvious to any one who underftands ever 
fo little of Mechanics, that tho’ the elongation o f the rod be even 
fcarce perceptible to the eye, yet if upon the bar C D  the diftance a A  
from the axis to the place where the rod puíhes againft it be very 
fmall, and the other part of the bar a D  very long, the arch D d  may 
be increafed at pleafure, fo as to bear to be divided into any number 
o f divifions that fhall be found neceflary : for the arch D  d will always 
be to the arch C¿- in the fame proportion as the diftance is to 4 C ; 
and likewife the chords o f thefe arches Z) i  and A b  will be in the fame 
proportion i is the fitutation o f the lever on the le v e l; and i f  it

•  Vide Sturm, Coil.

'be
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Concírning Thermometers. 441
be found inconvenunt to make the arm a D  ío long, as to make very 
minute altt-racions in the length o f  the rod /JB caíily obfervable, this 
inconvcnicncy may be readily removed by having a fecond bar Eh\  
turning on the axis^, whofe arm g  E  bearing up againft the extremity 
D  o f the firft bar or lever, will rife with ir, or be preficd down by it; 
and the other arm g  /*’ being lengthened at pleafure, the arch F f  will be 
as large as you find convenient \ or even a third and fourth lever may 
be added.

W hen I firft defigned to have an inftrumenc conftru6ted anfwering 
to the foregoing principles o f 18. I drew a figure ot it, wherein 
I propofcd the lever A D  to have terminated in two arches o f circles 
made out o f one piece o f  brafs ; the fmaller arch formed on the 
radius a A t o h z  loaded with a quantity o f metal fufiicient to overcome all 
the friction o f  the feveral parts, fo as to prefs down with a con- 
fiderable weight, and always to reft upon the point A  o f the upright 
rod A B  ■, at iz the axis, on which they were to turn ; and the larger 
arch formed on the radius was propofed to be a fextant, the out
ward edge o f which was to be toothed, which teeth were to play in
to the teeth oí a imall brafs wheel carrying a fteel index like the mi
nute-hand o f  a clock, which fmall wheel with the hand was to make 
one revolution nearly by the utmoft rife and fall o f the fextant at D  \ 
or, inftead o f  teeth, I propofed a piece of a wacch-chain to be faftened 
to the upper limb oí the fextant, and fo to be brought downwards, 
and paiTing nearly round the fmall wheel in one groove, to be faftened 
to it: in another groove in this fmall wheel was another piece o f 
watch-chain to be faftened, which, being palTed contrarywife round 
the faid wheel, was to have a weight hung to it that would be a 
counterpoife to the fextant; but, upon coniulting m y two ingenious 
friends M r G. Graham and M r John Ellicot^ they each o f  them per- 
fuaded me to lay afide that more complexed conftruction, and to have 
the inftrument made in the plain and fimple manner in which M r 
Jackfon executed it for me in the year 1736, as is reprefented in Fig. J9, 
and 20.
Fig. ig* A  B z. round rod offteel or brafs ; o f  an inch thick, and 3 feet rhtdtfcr,fthn 

I inch long : when the rod is o f  brafs 3 feet long, the point A  muft ofth/t injhu- 
be o f fteel i inch Jong, to prevent its wearing away, or lofing its 
point i which conical point is made to fcrew on and otf.  ̂ *9*
I had the firft rods made i ' inch thick at B  ̂ and of the fame thick- 

nefs 6 inches u p ; but I found inconveniences from that form, and that 
a rod all o f a fize was better.

CZ), c dy are two iron fupporters, joined by a fiatcrofs bar at bottom 
D  d two inches long, in the middle o f  which is a point 4- inch high 
under 5 , which goes into an hole at the bottom o f  the rod if, and 
ferves to keep the rod in its place at bottom, as the crofs bar * * hav
ing an hole in it, thro’ which the rodpafles, does in the middle orabout ^ 
up the fupporters, and the point A  goes into a fmall hole in the under 

V O L .  X . Part ii. L l l  fide
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fide o f the lever *, all which keep the upright rod firm and ileady in its 
place. The iron fupportcrs are fiat, or parallel to the iront o f the 
machine from C to A" and c lo Xy where they arc twjftcd half round, 
fo that the lower parts x í/ ¿and at right angles with the upper 
parts. I'his contrivance gives the treer accefs to the rod for the 
land or fluid into which the machine is fet to mealurc the hrat o f it, the 
fupporters ftanding 2 inches afunder at Z)i/; and that the degrees o f 
heat may be compared uniformly in different experiments, the bot
tom of the rod muil always be immerfed to the iame height in the 
matter to be examined ; and therefore I make a mark, a fmall furrow ■!“
quite round the rod, i 1 inch from the bottom B. For the deeper the rod
is immerfed into any matter, it will be lengthened the more by the
fame degree o f heat.

E F y  the lever, which turns upon an axis G. A t  F  is faftened a 
firing, which, paiTing twice round the ímall pulley //, has a weight /, 
hanging to the other end o f it, o f about half a pound, being enough 
to keep the firing always flretched. A t  the other end E  o f the lever is 
hung another weight L ,  w'hich muil be heavy enough not only to 
counter-balance the longer arm G Fy but prefs down upon the point 

with a weight fufficient to keep it fteady.
M N O ,  is the back part o f the plate, like the dial-plate o f a clock 

made of brafs. See the front o f it at Fig. 20,
The pulley//turns upon an axis C in Fig, 3. which goes thro’ the 

plate, and on the other fide or front o f the dial-plate carries a hand or 
index J  B m Fig. 20.
N . B. G being the Ftt.Vrttw o f the lever, the diftance G /1 being very 

imall, and the diftance G F  being very great, the fmalleft motion 
at A  will produce a very great one at Fy and therefore the index will 
turn very fenfibly upon the plate.
The proportions of the rod and lever are difcretionary; m y rods 

both of ilcel and brafs are 3 Feet long in one folid piece, but they have 
cach a point or cone o f fteel i inch high, that fcrews upon the top at A . 
The lever has 4 inches from E  to Ay i 4-inch from A  to G, and 12 inches 
from G  to F ;  the diftance o f G alx)vc r is 1 inch, the brafs pulley 
H  is inch diameter 5 all the other parts o f the machine are o f  oal¿ 
T he main fupport or pillar is i inch fquare, 2 |  feet high, and 
at bottom is let thro’ a groove at ^ m a d e  in a great heavy block or pe- 
deftal o f wood RS* in this groove the pillar may be raifed higher or 
lower, in order to adjuft the height o f the pillar to the fituation, which 
the bottom of the rod A B  may require in different experiments j aiul 
it is to be fixed in that place by a fcrew at which goes thro’ the 
front o f the block, and preftes'againft the bottom o f  the pillar.
Fig. 20. reprefents the dial'platCy or front o f the plate marked M N O :  

in Fig. 19. it is a plate o f brafs, with ftrong paper glued upon it 
and may be o f what iizc you pleafe j mine is 11 inches over.

A B
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AB\%  the hand or index  ̂ which flips on very ftiif upon the axis C, 
t h a t  c a r r i c s  che puliey H  i n  Fig. 19. T he outer circle is to t>e Ltc 
wide enough to contain the chcmical charadtrs or marks which are 
to be made upon it, the arch D  E  contains the divifions ot Fah
renheit^  ̂ mercurial Thermometer i the arch F Q  thofe oí lieaumur, or 
the rpirit o f  wine Thermometer.

In order to adjuft this inftrument for ufe I place the bottom o f the 
rod B in Fig. 19. immerfcd up to the mark f  in cold river or rain
water, in a vciFel proper to be fct over the fire ; and when it has 
boiled for  ̂ o f an hour, I turn the index y/5  in Fig. 20. tili it itands 
in the horizontal pofition, as at 5 , being the point o f boiling-hot water, 
and which anfwers to divifion 212 on Fahrenheii^%^Tc\\. 1 then take itout 
o f the water, and dry it, by holding it a little over the fire ; and now great 
caremuft be taken, that nothing alters the fituation o f the index upon the 
a x is ; even a nut to fcrew on upon the axis at C  may be th cb cilto  keep it 
fixed. I f  the inftrument be left to cool in the air, the index will fall below 
j5, ihewing the degrees o f cold, or lefs heat than boiling water j and if 
put into melting tin, lead, it will fhew the degrees o f heat above 
boiling water. A  brafs rod will fcrve for an inltrument to meafure 
the greateil degrees o f cold, and all the degrees o f  heat, to the melt
ing o f fil ver or gold ; but if  you have a mind to make one to mea
fure greater degrees of heat, the rod muft be o f  fteel, or the fineil 
iron. A  rod o f  brafs, according to D r Mujfchenbroeck's experiments,
I. c, was found to lengthen 377, wheu one o f  iron lengthened only 
230 parts. A n  iron rod, being regulated by boiling water, as above 
direóted, will meafure not only the heat o f  melted tin and lead, but 
o f  fil ver, gold, and copper, and will even ihew the degree when iron 
itfelf begins to melt, which will be the greateft degree o f elongation 
o f the rod juft before the bottom o f .it  runs; and I imagine, that an 
inftrument may be conftru6ted with fupporters, and a rod made o f 
tobacco-pipe-clay, which, being regulated by boiling mercury (for 
it muft never touch water,) may be adapted to meaí'ure ftill greater 
degrees o f  heat, till the materials themfelves melt into glafs.

I fliould advife, that not only the fcale o f  this fort o f  Thermometer, 
but likewife o f all others, be determined by experiments, without 
regarding any equality as to meafure between the divifions, and that 
in every individual that ihall be m ade; for a difference in the length 
and thicknefs o f the rods in this fort will make a difference in the fcale, 
as much or more than the inequality in the cavity o f the ftem, or glafs 
tube of other Thermometers, which can never be juft, i f  applied to 
a fcale whofe divifions are made equal j unlefs the cavity of the ftem, 
be perfeftly equal; which it is impofTible for any workman to under
take to do, and which is very feldom, if ever, hit on by chance. There
fore in thefe inftruments, let the point B  in Fig. 20. or the horizontal pofi
tion o f  the index, be the fituation of the index when the rod has ftood I of 
an hour in boiling water 5 there mark v  on the outer circle; on

L  1 1 2 Fahrenheit's
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Fahrenkett*^ arch mark 212. then fet your machine up to the mark -j-  
into melting tin, which is the metal that melts eafieft. When the rod is 
arrived to its greateft elongation in that metal, infcribe the chara<5ler U 
on the outer circle ; do the like with lead, and fet the chara<5ter h at it. 
A t  the boiling o f mcrcury put the mark 5 , and on Fahrenheit*^ arch 
mark 600. the utmoft extent his mercurial inftruments can meafure : 
Then proceed to the melting o f filver, and let the mark j at the 
melting o f gold place the mark O j at the melting o f copper place the 
mark ? ; at the melting o f iron place the mark <f, the moft difficult to
melt o f all metals.

A s the divifions pointed out by the index will be different with rods 
o f  different metals or fubftances, you may make different circles upon 
the plate for the range o f the different rods, and mark them ; the iron 
rod, thebrafs rod, the clay rod j and fee the feveral marks above fpe- 
cified upon each circle apart; or you may, to avoid confufion, have a 
different inftrument for each kind o f rod.

Being obliged to take down my athanoT7íi\á wind-furnace, upon re
moving twice to different houfes, and not having rebuilt them where 
I now Jive, I have not had opportunities yet o f rixing the Icale o f my 
own inftrument, which was one reafon why I did not publifli an account 
o f my invention fooner ; for I hope hereafter to be able to compare the 
degrees o f heat neceffary for the melting o f each metal, and to deter
mine the queftion whether metals in the higheft degree o f fufion, are 
fufceptible o f greater degrees o f heat by increafmg the fire, as water 
thoroughly boiling can never be made hotter •, nor did I intend to have 
publiihed any defcription o f this inftrument till I had compleated tables 
o f the degrees o f cold and hear, from Fahrenheit'% experiment o f cold 
produced by art 40 degrees below o to the heat o f melting iron.

According to Fahrenheit's fcale, the heat o f the ftrongcft funfhine is 
at about 80. Spirit o f wine boils at 176. W ater at 212. the lixivium o f 
fait o f tartar at 240. Spirit o f nitre at 242. Oil o f vitriol at 546. Q uick- 
filver at 600 *.

As all chemical digeftions, where an equable heat is to be continued 
ibr ibme time together, will come in between hot funihine and the 
boiling o f quickfilver, a Thermofcope o f that range will be fufiicient for 
common ufes; and therefore one fitted with a brafs rod will anfwer 
tliefe purpofes.

in large furnaces for running down ores, or melting great quantities 
o f metal together, it is not poffible to place fuch an inftrum ent; but 
then in lead and tin there may be fmall outlets contrived, into which 
fome o f the melted metal may be permitted to flow, and remain in con
tad  with the fame body o f  metal within, where the inftrument may be 
placed j and for placing a Thermofcope in iron, copper, or glafs fur-

*  See AuguAin. Grifchow "Thcrmomttria comparata aecuratiuj, harmonica. Bcrolin* 
*740. ^to. p. 10.
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naces, there may be a place contrived, which íhall not open into the 
furnace, but have the thicknefs o f  a ftone or brick left between, upon 
which the inftrument may be placed ; and tho’ in fuch a fituation it will 
not meafure the actual heat within the furnace, it will always give the 
relative or comparative heat in the like circumftances at different times, 
and fo fliew us how to regulate the heat within.

Although a Chemift íhall have one o f  thefe inílruments to meafure 
the heat, he lliall have ufed in any experiment, and have noted down 
the feveral degrees made ufe of, and the time each laíled, he ftill la
bours under another difficulty, which is the not being able to command 
any required heat, and that it íhall laft a certain required time, unlefs 
it be below that o f boiling water, which may be procured and continued 
by various contrivances o f  lamps, either o f fpirits, or o f o i l ; but how 
to continue a fire for 12 or 24 hours together, without attendance, 
which íhall continually keep quickfilver boiJing, lead in fufion, or may 
be let down fo low as not to exceed the heat o f funíliine, and then be 
raifed again, and that without letting out the fire, or m oving the veíTels, 
may feem almoil impracticable ; but by an improvement o f  the furnace 
the antient Chemifts called their athanor  ̂ I hope to fucceed in it, which 
may be the fubjeft o f  another paper.

T he Rev. Stephen IlaleSy D. D. upon hearing the minutes o f  m y 
paper delivered in to the R . Soc. on May 8. 1735. read upon the Thurf- 
day following, defired me to lend him the original for fome days, tel
ling me he had fome thoughts o f making a Thermofcope with a rod o f  
lead. After a few days he returned me m y paper, with the following 
obliging letter, and kind remarks.

S I R ,

I H  A  V  E  read over your nermometrical Tra£i with fatisfafbion, 
and believe it will be o f good ufe. The want o f afcertaining the 

degrees ot heat and cold is a great and important dejideratum in Experi
mental Philofophy.

W hat I intended to do was only this, viz. to get a leaden wire, o f 
fuch a fize and ilrength as to bear it’s own weight, to have it as long 
as the longeil gun-barrel I could procure, and to have it fuílain a lever 
as you have done; then to pour boiling water into the barrel, fo r a  
longtim e, till the lever rifes no m ore; the water to have vent at the 
bottom, yet fo as to have the gun-barrel always full o f  water ; the breech- 
pin to be out, and the leaden rod to reil on a piece o f  wood fet upright, 
according to the courfe o f  it’s fibres, not fideways.

T o  give at the lame time to a mercurial Thermometer the heat o f 
boiling water. Then to take the freezing point o f the leaden and mer
curial Thermometers ; and afterwards to graduate all the intermediate 
degrees, from the mercurial Thermometer upon the leaden Thermome
ter, as they occur. Thus a ftandard Thermometer may be made to

graduate



graduate others by i but I will not now fct about it, Hnce you have un
dertaken the lubjcCt.

His Remarks on the foregoing Paper.

r. ^bermomelers muft be o f excellent ufc in garden-ftoves; but fo
reign plants muft not be kept in an equal degree o f heat in ftoves, to 
that o f their native country ; viz. becaufe they cannot bear as great a 
heat in a confined clofc air, as in an open free air. T have bet-n told of 
coffee-trees being killed here in England by this miftake : luch plants 
muft doubtlefs be kept warm *, but not fo warm as in their native 
country.

2. [A ll folid bodUs are obferved to contrast with cold] I have found 
that wood does not contrad or dilate lengthways with heat or cold. I 
am told that M r G. Graham [is about making] this experiment, as I 
am alfo, in order to regulate pendulums.

3. I fear that Boerhaave's wet linen, which is fo thin, may begin to 
freeze before all the mercury or fpirit o f  wine in the ball of the I'hermo- 
metcr has the fame degree of cold : though hanging there long before 
and after freezing will bring it pretty near.

4 . [ A  rod o f iron 3 feet long w ill have about  ̂ inch increafe'\ or 
part.

J  In ter  from 3 * As I know it muft give you pleafure, and, being by you (as I
Maurice dcfire it may be at their next meeting) communicated to the R. Soc. 
Johnfon. Efqi be o f fomc Credit to the memory o f the inventor, the late M r Sam. 
Gcntoctw Frotheringbam, 2i Gxzzxtx dX. Holbeacb \n E lbe Holland  ̂ Lincolnjhire^ and 
Society at profit to the maker, give me leave to acquaint you, that he
Spalding, to (M r John Ingram  ̂ o f  this place, Watch-maker and W hite-Sm ith, whofe 
James Jiirin, father. Originally a Black-Smith at Cowhitty and inventor o f  the Ma- 

chine for cutting watch-wheels, was alfo a moft accurate artificer) having 
L o n d o n .' w  «î í̂ ance fome time fince, fixed up in our Muf^um,
F. R S. \oH- a metal Thermometer, which we, on experience and obfervation, Vound 
eerninga Ut^ to anfwer and go truly, I propofed to the company, at our laft meeting 
talline Ihcr- Dec. that our Society fliould purchafe it o f him, I fend you his defcrip-

Mufeum thereof, as entered from his mouth in our minutes, which 1 truft may
o f  that Socle- be agreeable to you, and the worthy members ot that illuftrious body, for 
ty. No. 485. which we here have the higheft honour: and though M r Beridge (fome 
p. 128. Jan. time a Watch-maker iit Bojicn) under the fame inventor’ s d ircftion , '

carried up to town a machine fomewhat o f this fort, which 
Jan. l ó f '  o f  your members may have fcen, yet 1 truft this account may
1:47-8. be unacceptable.
Jan. 23. •  I ihouM think it bcft to leñen the heat in floves towards the night, and fo to Veep
*747* the plants expoied to Icfs degrees o f  hcac a-nights than a days, nay to vary the heat daily,

or to endeavour by art to procure different degrees o f heat, agreeable to the natural vi- 
ciflitudesof the climate the plants come fiom, having regard both to the feafons o f the 
year, and the rtate o f flowering or fru^ification o f  the plants j fo that the beft way o f  
ranging plants in green-houfes or ftoves is according 10 the climates they come from ; for 
which .Vlr SbeU rakii Tables above meationed mull be o f  excellent ufe. C  M.

It
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Ccncerntng Thermometers. 447
It is compofed o f an upright ftaff or bar a o f the bvfl iron, 4 defcripthn

lontT, anci i inch broad, having a poliihed brafs bar o f  the fame length 
and^^width fcrew’d to it before it. with four ftecl fcrews, and being alfo 
capped b with ilcel, and thereon a lever f  moving upon a itud ot lteel,„n, 
which communicates with another lefs lever d (alio upo:i a ílud) having Gcniiemens 
a chain e at the end o f it, which laps round an axis whereto the in-Society at 
dex is fixed, which iliews the degrees marked on a fcmicircular arch¿-:
Under the fteel fcrew-heads there are fmall flits in the brafs bar (except 
th e  lowermoft which is fixed) which admit o f its expanding, whereby 
it protrudes and operates on the fir ft-mentioned lever, which being raifed 
moves the lefs lever, and thereby draws the chain which turns the axis 
affixed to the index, which iliews the degree o f warmth of the weather 
marked on the femicircuiar arch. A t is a fcrew thro* two ftuds, to 
draw the great lever backwards and forwards, as occafion may be ; i is 
a counter-balance to the imall lever to draw the hand back when the 
brafs bar ihrinks *.

4. It has been often complained of, that the theories we have o f  the J  Letter from 
air and weather, are fo impcrfeél, and that an unfinilhed one, o f  t h e H c n -  
hon. M r Boyle  ̂ publiflied fmce his death, íhould be the beft we 
have ; perhaps there is equal reafon for complaint, that the T h e r m o - " 
meter firft introduced into ufe in England by the fame excellent philo- Efq\ Pr. R,S. 
fopher, íhould be fo little improved for more than half a century, and concerning 
be made to ferve a not much better purpofe than that o f amufement. Thermomc-

Forfom eyears paft, feveral eminent philofophers at home and 
have applied themfelves to bring this inftrument to greater perfeftion, vvea- 
and to render it more u fefu l; and among them the great Sir /. Nezoton ther. N“ 49i. 
did not think it unworthy his attention. It feems now to be pretty ge- P- >■
nerally agreed, that Thermometers made with quickfilver are prefera- 
blc to all others; that extravagant fluids as M r Boyle calls it, being moft ^
eafily fufceptible both o f heat and cold, and, when well purified, not 
liable- to be obftruóted in its motion.

I had, by fome years experience, found both the excellence o f them, 
and the necefllty o f keeping them in the open íhaded air, before I met 
with the learned and curious effays medical and philofophical o f D r 
George Martine^ in which he fo much recommends their ufe j and it

* In ihc beginning o f  the year 1735. I  invented, and caufed to be con(lru¿led, a 
Thermometer on the fame principles as this : 1 found that a rod o f  brafs 3 feet long wa« 
ienfibl/ affeiled by the changes o f heat o f  the weather, having one expofed in my gar
den during the hr:rd froft o f  the winter 1739 4®* inftrument was very
fenfible with either a brafs rod or an iron rod, when the bottom o f  it was placed in a 
faiid heat for chcmical u fes; but I ihall refer the reader to the preceding paper, wherein 
I Jiavc given n lull defcripiion o f  my invention, and the reafons why I did not publiih ic 
before ; :ho’ I have (hewn the inrtrument to fcores o f  people ever fincc May 1735. 
ient a defcription and draught o f  it to M . Buffon, fuperintendant o f  the Royal Phyfick'
Gatdtn  at Paris ia  the year 1744. in order for his laying ic before the Royal Academy o f  
Sciences at Paris,

a  M,
V itA



T

was no fmall fatisfa(?lion to me, to find that Gentleman had proved, 
by experiments, that quickfilvcr bo-:!i heats and cools fafter than any 
liquor \vc know v iailer, I am Ture (fays he), than water, oil, or even 
fpirit o f wine, and never freezes, by any degree o f  cold hitherto ob- 
fervcd.

M ight I be indulged the liberty, I would embrace this opportunity 
o f inviting fuch gentlemen, as attend to this branch o f Natural Piiilofo- 
phy, to confider what Dr Martine has faid to recommend the ufe o f 
'J'hermometers made wich quickfilvcr, and to place them, in the open 
air, guarded from the fun’s rays*, which, fome obfervations I m ade*, 
may icrvc to íhew the ncceíTity o f ; efpecially a more remarkable one, 
lately made, which 1 Ihall fubjoin hereto.

There is another particular o f great importance, which I fear we may 
rather wiih than hope to fee made a general pradice, recommended by 
the fame gentleman ; that is, the conftrudting all Thermometers with 
one fcale. But if this may not be expedted, certainly no Thermome
ter fliould be made without adjuiling two determinate and fufficiently 
diilant points o f heat and cold ; fuch, for inilance, as thofe o f  boiling 
water, and o f water juft beginning to freeze, and the intervening fpace 
divided into a convenient number o f equal degrees. By this means we 
Jhould be able to know what is meant by any fpecified degrees o f heat
or cold, and a companion might be eafily made o f the ftate o f  the air
in diftant places, provided the inftruments were accurately made.

Dr Martine fecms to think, that the degree o f cold which caufeth
water to begin to freeze, is nearly equal in all places, whatever little
variation there may be found in that degree o f heat which caufeth water 
to boil, at different times, from the different weight o f  the atmofphere : 
So that we may look upon thefe two points as fufHciently determinate. 

'An account of On Monday the 21ft in the evening the iky very clear, the wind N.
an ohftr'vathn  ̂ fiTiart froft, the Barometer was 30 inches t V A t  near 9̂

Thermometct without my window at 7 qr. below o, or freezing 
o/thetempe  ̂point. T he Thermometer within, o f  the fame conllruñion with it, 
ratureoftbe and HOt a yard from it, (the room having had no fire in it this feafon) 
air on Tucf- ^gv. nearly above o.

On Tuefday morning, at 4  ̂ 20'  ̂ when I got up, I found the Baro- 
nKitiut'jlatt *^cter at 30. inch ; the Thermometer without at I4gr. 4 below
e/i/jr Baro- o ; that within at 2 gr, 4 above o. I was much furprized hereat, and

before I had finiihed my entry, I returned to renew m y obfervation, 
fearing I might have made a miftake, but found I had n o t: A t  7̂  40' 
the fame morning, upon opening my ftudy-window, I obferved the fky 
to look red and lowering; this induced me to go up to examine m y 
glaíTes, fufpeóling there might be a change, and found the Barometer 
/alien to 30. , the Thermometer without rifen to 5 gr, below
freezing point, but that within fallen to ig r , above j the wind getting

448 Cortcernitjg Thermometers.
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to W . and S. W . and before lo  in the Morning we had fome rain, and 
this fcvere froft went off. A t  this laft-mentioned hour the Thermome
ter without had rifen to 5 gr. above o ;  that within continuing at 
as before. A t  8** ' that evening the I'hermometer without was at no 
kfs than above o, that within at 3 gr. above o :  fo that from
that time I made m y obfervation at 4*̂  20" in the morning to at
night, there was a change in the temperature o f the air abroad o f 26g r .
I ; while the change within doors did not amount to more than 
g}\ warmer.

It feems probable from lience, that we may have frequently had 
greater extremes o f heat and cold by far, than have fallen under ob- 
iervation.

IV . It is well known, that the greateft degree o f  heat in common Thr heat e/ 
water is that which it acquires by boiling j that is to fay, i f  water is put bailing water 
upon the fire, it grows by degrees hotter and hotter, till it quite boils ; 
but, after that, though there be never fo much fire added, and it (land 
never fo long upon it, it will never grow hotter than it was on the firfl: air j hy M.Se- 
inftant, when it began to boil. Hence the degree o f  heat o f boiling condat de 
water is looked upon as fixed and invariable. Momeiquieu,

Fahrenheit^ that ingenious mafter in Mechanics, fo well known by his '
mercurial Thermometers, is the firft who has remarked the contrary. Bordeaux. In 
H e obferved, that the heat o f boiling water was greater when the air a Utter to M . 
was heavy (that is to fay, when the mercury ftood higher in the Baro- P*olkes, lEfp 
m eter); and, on the contrary, the heat was lefs when the air was lighter.

M r Le Monnier the younger, who has obliged us with a tranflation 
o f M r Cote's Ledtures in Nat. Philof. with excellent notes upon the faid 1744. RtaJ 
w ork, has put Fahrenheit^% difcovery paft all doubt, and has very much Mar. 8.1743. 
improved it.

Oíf?. 6. 1739, being provided with a Barometer, and a mercurial 
Thermometer o f M . De Lijle^ he climbed up to the higheil top o f  the 
Canigou  ̂ a mountain in Roujfillon, which palTcs for the higheft among 
the Pyrenees ; There he found his Barometer to ftand at 20 inches 2 *- 
lines ; whilil at Perpignan it ftood at 28 inches 2 lines. T h e difference 
between the heat o f the water which he boiled there, and that which he 
boiled at Perpignan^ was 15 degrees o f his Thermometer.

T he fame Thermometer being furrounded with fnow, the mercury 
fell down to the fame degree as pounded ice had made it do at Paris.
Hence he concludes, that the heavinefs o f the air has a fenfible influence 
on boiling water; but that it in no way alters the term o f congelation.
A ll thefe particulars may be feen, p. 408. o f  Cote*% Experimental L e c
tures *, and in the Mem. o f  the Acad, o f Sc. o f Paris^ 1740*

This is the fame experiment which I have repeated on the top o f tlic 
Pic du li'Iidy ; thinking that fo fingular a fa6t ought to be obferved more 
than once.

V  O L . X . Parc ii. M  m m I carrlcd

Variation o f the Heat o f boiling Water. 449'
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I carried two Barometers, the tubes o f which the R ev. Father 
Francis had been fo good as to fill for me with great care. I had like- 
wife with me 2 mercurial Thermometers, upon which I fet the degrees 
at Bagmres: I took the fixed terms o f the graduation ; that is to fay, 
that o f congelation, and that o f boiling water, afterwards putting 
nought to the term o f congelation. 1 marked 1 80  ̂ difference between 
this term and that o f boiling water.

Being come to the higheit tcy  o f the Fic du Midy on the 9th o f lafl: 
the mercury rofein one o f  my Barometers to 20 Inches 2 lines ; and 

in the other, to 20 inches i ; line. I furrounded m y Thermometer 
with fnow, and the mercury fell exadly to the fame degree as the fnow 
had made it fall to at Bagneres. Afterwards I plunged it into boiling 
water; whereupon the mercury rofe to 165® o f my graduation; io 
that the difference between the heat o f boiling water on P ic du Midy  ̂
and that at Bagneres  ̂ confifted o f 1-5 .̂

A t  my return to Bordeaux  ̂ I obfcrved, that I had marked the term 
ofboilingwaterat^íjj'wíríí lefs high by 3 Í than at the term o f boiling 
water at Bordeaux  ̂ taken at the time when the Barometer was aC 28 
inches 2 or 3 lines: therefore having anew graduated my I'hermo- 
meter the 165* ,̂ the degree o f the former graduation fell now upon the 
162**; fo that the complete difference between the term of boiling 
water on the top o f the Pic du Midy  ̂ and that o f the fame at Bordeaux 
the Barometer being at 20 inches 3 lines, amounts to 18 degrees -on the 
Thermometer o f Fahrenheit.

Now the conformity between the obfervation made by M . L e Monytier̂  
and this repetition o f the fame obfervation, can hardly be greater; feeing 
the heights o f the Barometers are almoft the fam e; and the 15 degrees 
o f difFcrcncc, found by M . Le Monnier on De Lifted  Theremometcr, 
amount precifely to 18. degrees on the Thermometer of Fahrenheit which 
I made ufe of.

V . The ‘phaenomenon of M r Triev̂ ald related in the Philof. Tranf. 
Teemed to me fo extraordinary at firil reading, that i f  I had not had 
ibme farther proof, that all congelations are performed almoft in a 
moment of time, it would have leemed to furpafs all belief. But I 
happened to meet with fomething not very unlike it about the end 
of 1742, which being at firft difcovered by chance, I endeavoured to 
reduce to a fure and certain experiment, both in that winter, and 
the following. About the end o f 1742 Dec. 24. N. S. On the com
ing of a fudden very great cold, tiiere appeared in 2 conical glaíTes 
what they call Cartefian devils, o f various form and colour, fome 
fpecifically lighter than the water, and others by a greater quantity 
o f water admitted into their cavities, rendered heavier ; fo that being 
put into the air-pump when the air was exhaufted, they could afcend 
in the furrounding water as it were o f  their own accord. I put both 
the glaffes in a cold room unftopped, and covered only with a glafs

phial j

O f fudden Freesiing.
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phial 5 from which feeing tiie fame on the morning o f  Dcc. 24, I re
moved them immediatly into a ftove, and fee them on a walnut-troc 
cheft, being ftill full o f a very finid and tranfparent water. But as I 
had juft rccolleéted that glaífes, and other fuch like cold bodies, on 
beino* removed into a warm place, iifed to have a remarkable quantity 
o f  dew running dow a from the furface in ftreams; being deilrcus to 
to fave my chell from being damaged, or at leaft ftained, I examined 
the paper which I ufe to lay under my glafies, and- as I lifted up one 
o f the glafies, I found it already covered with a great quantity o f d e w ; 
but when I took up the other, in which the devils being heavier than 
water, funk to the bottom, I found it dry but quite full o f  ice. This 
unufual and unexpeéled fight greatly furprized me, and being follicitous 
about my little glafs images, 1 took up a brazen tube which happened 
to be at hand, in order to fave them, if pofiible, from the ice. But 
when I found the cakes o f ice to be lurprifingly interwoven with each 
other, and to be very thin and foft, and that the whole icy cone did not 
cohere with the glafs, but only in a fmail ■ part, and that what was at 
the bottom of the glal’s, to the thicknefs o f an inch, fwam in the water 
and began fenfibly to difiiblve into water at the fides, I began co enjoy 
this pleafing fpeótacle with more fecurity and delight. A ll the thin 
plates o f ice, which conftituted that whole truncated cone, were very 
thin, and as tranfparent as glals, and by their various inclinations, when 
the whole glafs was turned about, they fhone furprifmgly like tables 
o f g la fs; and this defightful fpedacle was not a little increafed by 
thofe which (luck about the head o f the black Cartefian devil. .

I was willing to make ufe o f this opportunity to try, whether on 
melting the ice again, and putting the glafs again in it’s former place, 
the fame could be again procured. But when I firft read
the experiment o f  M r I was o f opinion,- that by the prefiTure
o f the bladder tied about his glafs, the degree o f  prefiTure arifing from 
cold was perhaps increafed, and that thereby that fudden effedt o f 
congelation was produced, and fo 1 hoped that by the fame way, it 
would alfo fucceed with me in water fufiiciently cooled.

It would be tedious to relate all the experiments that I made on 
Dec. 24, 26, and 27, and repeated often with much trouble. I confefs 
the experiment did fometimes fucceed; but then 1 was more often 
frufi:rated o f my hope, tho’ all the circumilances were the fame. T h e 
w hole  glafs [¿?] was fometimes filled with ice, as I was looking upon 
i t ; fometimes there was a fort o f icy bladders [¿], when I was pref- 
fing the bladder o f  the glafs, that rofe to the fules o f  the giafs, w hidi 
prefently turned into an icy cruft, that incompalFed the whole inner 
iurface o f the glafs; whilft the remaining inner mafs o f water clofely 
furrounded the axis o f the glafs, and remained fluid ; fometimes very- 
tranfparent fingU thin plates [c], almoft rcfembling the form o f fnow^ 
appeared in the middle o f the clear water, as 1 was holding the glafs 
in m y hand, in viewing it in the full light o f day, and thefe were fo

M  m m 2 very
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very thin, that on any little fiiaking of my hand they would fall into 
the water and tremble. But there would be no end, if  I fliould relateall. 
I will therefore, as briefly as I can, relate only the principal experi
ments which were often and diligently repeated.

1. When the water had conceived a fufficient degree o f cold, whether 
the glafs was removed into a warm place, or was q¿ily taken in a warm 
hand, almoft the whole water would in a moment be turned into ice. 
B u t this happened more often and more cafily in the former cafe than 
in the latter.

2. It did not fign ify whether the glafs was covered with a bladder 
o rn o t; and in the former cafe, whether the bladder was prefled with 
the fingers or not. Nor,

3. Did I find it to fignify, whether any Cartefian devil, or any 
other like image was in the glafs or n o t; and if  there was one, whether 
it kept at the bottom of the glafs, or fwam on the furface of 
the water.

4. When there was any little image in the water, as often as I was 
able to obferve the beginning o f freezing, it always began from fome 
part o f it, and thence diíFufed itfelf on all fides.

5. The experiment fucceeded according to my mind, only when the 
glafs being full o f water was fo expofed to the cold air, that the whole 
mafs o f  water could be equably penetrated thereby. But if,

6. The glafs was placed before an open window, which admitted the 
cold air, or on a plaftered floor, which is ufual here, there was ice 
indeed generated, but fuch as 1 defcribed above at [b]. But if,

7. The glafs was placed before an open window, where the wind 
did not blow, on a boarded floor, or on a wooden plank laid over 
the plafter, the experiment generally fucceeded: unlefs perhaps I 
came a little too late, and the glafs was already wholly filled with ice. 
But,

8. That I might more eafily obferve the degree o f cold, to which 
the water ought to come, i f  the momentaneous freezing o f it was to 
happen in a warm place, I filled a broader earthen veflcl with water, 
and fct it on the fame bafe with the glafs j and obferved carefully, 
when the water contained therein began to íkin over. And tho’ thefe 
congelations did not happen exa¿tly at the fame time, yet this obfervation 
often contributed to the better fuccefs o f my experiment. For it is a 
very troublefome and tedious experiment, without it. But perhaps,

9. The conical figure o f the glafs, on account of the narrow orifice 
and broad bafe, does not a little contribute to the force o f the cold and 
heat, which is to be equably diffufed thro* the whole mafs o f water. 
A t  leaft 1 am perfuaded, that the experiment will fucceed with more 
difficulty in any cylindrical vefiel, or account o f  its orifice being too 
broad ; tho* I have not yettried.it.

'riie weather did not aiterwards give me any opportunity o f repeat
ing
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D efcrlption o f  an Hygrofcope. 453
ing the fame experiments that winter. But I repeated them in Jan. 1 744, 
with the fame fuccefs, and with the fame phaenomena as above.

I will not prefume to affign the caufe, why the water cooled almoil to 
the point o f freezing, as it were in one moment, turns into innumerable 
icy plates, croffing each other in a wonderful manner, dl̂ d forming one 
continued body, if  the glafs in which it is contained is furrounded by a 

fudden heat. The Ariftotelians perhaps would here plcafe themfelvcs 
and others with their word Antiperiftajis. But I am not defirous to in- 
crcafe the number o f empty words ; and fhall contcnt myfclf with ha
ving related the phaenomena  ̂ and fubmitting to the judgment o f the 
Royal Society.

VI. M r Boyle has taken much pains to bring the Hygrometer to Defcripthn of 
perfedion j and M r Pickering has lately made an improvement to i t : an impro-ved 
But, as the inftrument I ufe differs from them both, I ihall beg leave Hygrofcopc.
to defcribe it to you. A ^ r o r '

Some years ago I applied my thoughts to confider the nature o f H y- p p  ̂
grofcopes, and compared many different forts together, in order to de- M r H . Baker, 
termine which I might employ with the greateft certainty 5 when none  ̂
appeared to me to come nearer the truth than that recommended by 
Mr Boyky of weighing a piece of fponge in a pair of gold fcales. 
the difficulty and time, which I found, upon trial, were requifite to 27.
adjuft the weights, and difcover the true ftate o f the air, fet me upon 1745-6. 
contriving another method, whereby at all feafons I might perceive, by 
infpedtion only, the moft minute alterations with refped to moiihire or 
drynefs •, and the following drawing will, I believe, fufficiently defcribc 
what I found moft eífeclual for that purpofe.
J  reprefents a thin piece o f fponge, fo cut as to contain as large a fuper- Fig. 25. 

ficies as poflible. 7 'his hangs by a fine thread of filk, upon the beam 
j?, and is exactly balanced by another thread o f filk at D , ftrung 
with the fmallcft lead-íhot, at equal diftances, and fo adjufted as to 
caufe the index E  to point at G, in the middle o f the graduated arch 
/V G, I'h when the air is in a middle ftate between the greatcft moi- 
fture and the greateft drynefs. /  (hews a little table or fhelf, for 
that part of the ñlk and ihot which is not fufpended, to reft upon..

VII. The AVeather-cord is an H ygrom eter of a very ancient inven- improvemKt- 
tion, and, if  properly conftru6led, may be made ufe o f with very good of Wea- 
fuccefs, to ihew the various alterations o f the atmofphere, in refpe¿t to '^r-cord. 
moifture and drynefs ; but, as commonly made, it never rifes or failsy^^  ̂
fufficiently to point out fuch minute changes as ĥe curious would bcdcron.f/z.i., 
defirous to know. A  fenfe o f this defeft let me upon endeavouring to Air Baker, 
find out fome method o f removing i t ;  and how far I have fuc-^*^-^* 
ceeded, will beft appear upon cafting your eye upon the drawings, Fig.
24* 25* 1746.

Dec. 21. 1745. J^fad »746*^
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4^^ A n  Hygrometer wade o f  a D eal R od,

r>g. In the firiV o f thefe Hygrometers which I made, as in Fig. 24. T only
fixed the end o f the iiidcx £ift to the filk C E  zx. leaving it 
lying loofe upon the point Z ) ; and in this manner the otlicr end of the 
index would nearly defcribe the arch F G H :  But then I foon percei
ved, that the centre o f motioji, whereon the index turned, was changed 
whenever it moved ever fo little ; and, confequently, tliat the arch 
ftruck by the end B  muft be irregular.

Fig. 25. On confidering this, I toothed two pieces o f brafs, as r, 2, and 3, 4,
(See Fig. 25.) to fit each other fo exadly, that, upon the leaft motion of 
the one, the other would move *, then, fixing the index upon the centre 
C, it’s motions were rendered much more regular.

I placed likcwife a little collar o f brafs at 5 , upon the cord S 
and to that collar tied the filk, which gave motion to the index, that 
the cord S K  might twiiland untwift without any impediment.

I f  there is no weight placed at bottom, as in Fig, 24. X  the picce of 
brafs I, 2 muil be fo heavy as to keep the cord S B  R  at a convenient 
tightnefs, and alib to counterbalance the end o f  the index CEy provided 
it be heavier than the other.

The length o f the cord S B  Ry it’ s thicknefs, and the manner o f pre
paring it, are already defcribed in fo many books which treat o f H ygro- 
icopcs, that to mention them would feem unneceflTary.

An llygrom- VIII. In 0£l. laft I contrivcd and made an Hygrometer *, the firíl 
ter made a f a hint whereof I received from obfervations on the Iwelling o f deal doors 
DmIRocí; j  perceived this wood expanded itfelf very confiderably,

8 'laterally, Or acrofs its grain; and this I imagined, if properly made ufe 
M ay ofy might ihew, not badly, the difi^erent degrees o f moiilure or drynefs
1746. ReaJ in the air. Thefe thoughts let me upon fearching the Philof. Tranf,
May 8. 1746.^0 fee if  any ingenious perfon had recorded his opinion upon this fub- 

je d t: and I found * that an anonymous author had made fevcral attempts 
to conftruét Hygrometers o f deal boards f ; and again |1, that M r J . Co~ 
fliers had added fome improvements thereto •, but, as the method taken 
by thefe two gentlemen feemcd liable to fome obje6bions, I determined 
to make a trial on a plan and form intireJy different from theirs ; and
have been fo fortunate to find it fucceed greatly beyond m y expeita-
tions.

M y  way was th u s: I procured a piece o f  coarfe deal board ; moft o f 
it, if  not all, fap. From this I fawed 7 pieces crofs the bate or grain, 
10 inches long and an inch broad *, and as the board was ju ft an inch in 
thicknefs, I thereby confcquently obtained 7 parallelopipeds o f  an inch 
fquare each.

•  See V9I. II. Chap. I. § xvi*. i .
+  This author fays, Poplar would do ir.uch better j but 0/ that I  have had no trial.
I  SetVol^ II. Chap. I , § xvi. 2.

Thefe
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Thefc 7 picces o f deal I joined together, lengthways, with ilrong 
glue ; which made a fquare rod o f 70 inches long. I found it neceíTary 
to place thefe fniall pieces in fuch a manner, when I glued them to
gether, in refpc6t to their grain, as is reprefented in the two figures an
nexed, to prevent their forming themfclvcs into a fort o f  curve; which 
they naturally do, if  they are placed all the fame way •, and I found 
myfelf obliged to fix the rod in fuch a number o f brackets as appear in \\
the drawings, in order to keep it ftrait.

I placed this rod, at firft, perpendicular to the horizon, betwixt two 
pieces o f wood o f  the fame thicknefs, and nailed againft the cieling o f 
my room ; but then I had one fide only expofed to the a ir ; however pig. z6, 2-. 
it aited tolerably well, which encouraged me to try to make it more 
perfect; as you will find delineated. Fig. 26. and 27.

Both thefe deal rods were placed againft the cieling o f m y room with 
brackets, and were buttoned down into fquare mortifes in cach bracket 
with fmall pieces o f  deal, that fitted their tops exa¿lly. Hereby all 
their 4 fides became expofed to the air ; and the only difference between 
them is, the incrcafing the efFeél o f their variation by two different me
thods.

T o  the rod at Fig. 26. I added 2 levers: The firft o f  which A B  D  
had it*s ihorterend A B  but 3 inches in length, and it*s longer B  D  i z  % 
confequently the end D  moved through 4 times the fpace that the end 
A  did.

T he fecond lever E F G ^  I fixed to act with the other before men
tioned. The ihorter end E  F  o f this lever was 3 inches, and the longer 
end F G , 45 inches ; whereby the efFed o f  the other lever was increafed 
15 times, and that o f the deal rod 60 times. So that if the rod leng
thens but one tenth o f an inch, the point o f the lever G  moves 6 inches ; 
and if  the rod lengthens but one inch, the point G  moves 60.

T h e longer end o f  the fecond lever in Fig. 26. muft be made fo much 
heavier, that it may move down freely by its own gravity whenever the 
bar ihortens.

T o  this H ygrom eter I fixed a fmall index, fuch as is common i n .
M r Uaukjbec\ Barometers, to flip up and down on a wire, as is repre
fented at K.

Fig. 27. reprefents another method I employed to increafe the power 
o f the deal rod. This may be fixed in a much fmaller compafs, and, 
yet is no lefs capable o f ihewing the minute differences in the moifturc 
or drynefs o f the air than the other before defcribed.

I'h e  deal rod in this was managed and faftened in the fame manner 
as was ihewn before. 1 likewife applied a lever to the top
thereof, exaélly of the fame dimenfions as in the other ; but, inftead o f 
a fecond lever, I placed a graduated circle, with an index thereto like 
that o f the minute-hand o f a clock. This I fixed to a fmall axis  ̂ which 
was moved one way by a filken thread wrapped twice or thrice round 
it, whereof one end was tied to the longer end o f  the lever at A  and

the
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the other way by the gravity o f the weight IV. And here, i f  the length 
o f  the index R S  be 15 times as long as the fcmidiameter o f  the axis 
which the fi!k turns upon, it is evident that our fcnfibility o f the rod's 
alteration will be increafed 60 times, T he deal rod is ftrongly
nailed down at Ny both in the firft and fecond draught; but, in all other 
parts, they have free liberty o f contradlion or dilatation.

Unlefs I am too much prejudiced in favour o f this Hygrometer, it 
far exceeds all that I ever faw and I may take upon me thus far to 
affert, that, by aóting 10 or 12 hours betore the apparent change of 
weather happens, as this has done fince I got it finiihed ; it may very 
much aflift to form a true judgment on the impending changes, when 
the wind is in or near the E. or W . point, when the Barometer is o f 
little or no fervice.

I obfcrve, that heat and cold have a confiderable power o f lengthen
ing and fliortcning the deal rod, as well as the moiiture and drynefs o f 
the air ; and this, at firft fight, would induce one to imagine, that it 
would thereby be rendered almoft ufelcfs ; but it is really far otherwife; 
for, by placing it near a Thermometer, it is eafily redified witli refpeft 
to its cxpanfion or contradlion, by heat or cold, at the fame time that 
it truly ihews the various degrees o f moifture or drynefs in the air. In 
iliort, it is an inftrument made very eafily, o f materials to be got al- 
iTioft every where, and o f little coil. It is capable o f being ferviceable 
either by fea or land, and may be placed in any direction.

I have lately finiihed one o f thefe Hygrometers, the bar whereof is 
but a foot in length, yet, by making the two levers o f  metal, I eafily 
make the end of the fccond lever rile and fall 8 inches. A t  this fize it 
becomes portable, and anfwers the end or purpofe as well as the other. 
P. S. Since my writing this, I have been turning over a little treatife 

o f M r Beyle upon the Hygrofcope, wherein I find he had made feve-
ral trials with difiierent forts o f wood j but then they were turned into 
the lhape o f bells; which, he fays, anfwered very well, by com
paring their weights: That their diíÍFerent weight increafed or dimi- 
niflied, according to the different degrees o f the air’s moifture ; and 
that he had'taken notice o f the cxpanfion o f the wood in doors and 
door-cafes : but he proceeds no farther than to recommend the dif
ferent kinds o f wood to be examined by their weight.

Scheme e/a IX . A  fenfe of the importance o f obferving the weather induced
Diary o f the IlippocrateSy  in his remarks upon the Epidemic Difeafes in n a f o s ^  to
W eatiier; premifc a general hiftory of the weather preceding them ; and with the

d̂fauzbtTaid great M r Boyle turn his thoughts fo clofely upon the
defcrtptuns ^/fame fubjeft : whofe example, being followed by feveral judicious in-
Machincs quirers into nature, both abroad and at home, has brought the Natural

Juhfemjiint Hiftory o f the Air to a furprifing degree o f  perfe6lion, beyond what the
^ pretend to, or even thought of. Had but each

Pickcrin '̂ county in England gentlemen o f  fuch fentiments, who would charge 
R. $. N«, 4 : 3 * ' 744* M ay 3. 1744.

themfelves

4^6 Scheme of a Diary o f the Weather,
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themfclves with the annual trouble o f  fending a regular account o f  the 
•weather to this Uarntdhody  ̂ by it to be compared and digefted, to what 
degrees o f a c c u r a c y  may we not fuppofe a knowledge o f the nature and 
aft'cctions o f the atmofphere may be brought; and how well may we not 
hope to be guarded againft the diforders, which, as ijlanders, we are 
expofed to, by fuch a clofe inquiry into the nature o f that neceíTary fluid 
in which we breathe! Not to mention the advantages which feveral im 
portant branches o f  trade may receive from fuch meafures: and were 
the digefted obfervations o f the R . S'oc. compared with thofe o f  foreign 
ibcieties, formed upon the fame plan, how inorta time would bring this 
part o f Philofophy to the greatelt degree o f demontlrable certainty!

The trouble o f making and keeping fuch meteorological regifters  ̂
which, in all probability, prevents feveral gentlemen from performing 
this piece of fervice to the public, might be rendered very inconiidera- 
ble, by the propofal o f an eafy, as well as comprehenlive, method for a 
diary  ̂ and a fet o f fmiple and convenient machines for making the ne- 
ceiTary obfervations.

The plan o f  tlie Ephemerides \Jltra-je6linay though comprehinfive, is, 
with fubmiffion, very perplexed ; and the feveral others, mentioned in 
the Philof. Tranf. perhaps, do not include all the particulars o f which 
fuch a Diary ihould confift. The Society o f Edinburgh has prefaced to 
their Medical EJfays a fcheme (which I had not the pleafure o f feeing 
till a great while after I had fallen into the following method) the m oS 
calculated for ufefulnefs ; but their machines are neither fo funple nor ac
curate, as fuch a work requires; not to mention their being entirely 
without one for obferving the force o f the wind.

On a page o f  a folio paper-book, opening broad-ways, are drawn, Señ. i. 
at proper dillances, 9 horizontaly and y perpendicular lines ; in the void of tht 
fquare fpaces of which the particulars o f the diary are written down.
U’he firit o f the horizontal lines is for the days o f the month and ĵseek̂  ‘ 
on which the examination is made : I'h e  fecond for the hour o f the day :
I'he third for the •weight o f the air : I ’he fourth for its heat: The fifth 
for its moifturey or drynefs: The fixth for the quarter o f the w ind: T he 
feventh for its force : The eighth for the weather ; as whether it be 
raif^y or cloudyy or clear: The ninth for the quantity o f rain ; and the 
fpace between the laít line and the end o f the paper, for the bill o f mor
tality,

I'he 7 perpendicular lines are for the 7 days o f the week ; which, in 
our Diaryy begins with Sunday. If you therefore carry your eye along 
the paper from left to riglu, you may, at one view, fee the weight of 
the airy and the degrees o f heat and moifturey for the whole week.
I f  you carry your eye from top to bottom down the column, for any 
one day, you fee regularly the whole o f  the obfervations in one line for 
that day. Four pages, or weeks, we allow to each month, and then 
leave a void page for die obfervations made in that m onth; and the 
overplus calendary d a p  are carried on to the page allotted fur the next

V  O  L . X . Part ii. N  n n m onth;
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month ; only taking care to dcfcribc in every füch page, where the
ending and beginning o f two different months are to be found, the
names o f  both the months, dircdlly over their final and initial day.

T he abftraft o f the weekly hill o f mortdUy is apparently a part of 
obfcrvation peculiar to this plan, under which article all acute cafeŝ  
depending on the ftale of the aiVy are fet down. Perhaps the ignorance 
o f the feanbersy appointed to infpe£t dead bodies, as to the precife dif- 
eafes people die of, may lay this method open to objeélion : T o  which 
it may be fuffieient to anfwer, That this being obvioufly a requifite ar
ticle tor a Diary  ̂ we muft be content to lake our advices on this point 
from fuch hands, rather than none *, efpecially, as all political aritbmetick
has always been allowed upon no more certain a foundation.

S«a. 2. A The machines ncceíTary to the making obfervations for a diary o f the
•virw fi/ the weather  ̂ are thefe five :

Barometer,
itmra . j found thofe with opeit cifterns more fenfible than the portabU

ones. That with which I make my obfervations, is with an ofen cijternj 
furniihed with a Micrcmeiery that divides an inch into 400 parts by 
which i am capable oi perceiving the moft minute alteration of the 
vity o f the air : It was made by M r Bird o f  the Strand; whofc accuracy 
ill graduation deferves, I think, notice and encouragement.

2. The Thermometer.
Mine is one made by Fahrexbeit^s fcale on one fide, widi it’s cor- 

refpondence to the graduation o f the Thermometer on the other.
O f  the three next machines  ̂ two are WfW, and the other confiderably 

altered, and, 1 hope, improved, from one offered to the Socicty a great 
while ago.

A il the macbinesy except the Barometer  ̂ are expofcd to the 
open air. I'he Thermometer and Hygrometer are placed in a little 

Jbedy made for their reception, againft my ftudy-window^ where I 
can fee the graduation through the g la fs ; and, by lifting up the 
fafli, can take them in, as occafion requires.

Sea 3 .  Of I had, for fometime, made ufe o f Dr Hooke's Hygrometer  ̂ made o f  
tht the heard o f a wild oat̂  fet in a fmall box̂  with a diai-plate and an index \

but 1 foon found an inconvenience, without the rem ^ ying o f which no 
dependence could be had on. this machine  ̂ v iz, its making more than 
one revoliiiioit in a night. I endeavoured to remedy this by the follow
ing method, defcribed in Fig. 33.

A t the vertical point, from which moijiure and ^rynefs are graduated, 
I caufed a fmulJ circle to be defcribed ; the lower arch of wliich fhould 
ju ll interfed with that arch, round which the index o f the oat defcribed 
its circuit. In the centre ol this fmall circle I placed a pin  ̂ eafily turn
ing in the central cavity, and furniihed with a flat piece o f  thin ivory on 
its head. I'his piece o f  ivory  ̂ interfering with the index o f  the oat, by 
it was turned either to the moiíl or dry fide of its graduation, as the 
index made a double revolutio». I flattered m yfelf with fuccefs, but

foon
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fcK>n Found, in the great fogs we hail laft wrnter, th^t tlic* •litild oat ij 
not a fafe material to make an accurate Hy^ometer o f : For,

1. In the grt*at fogs it grew limber \ íb as that the weight o f the indn9 " 
brought it down upon the plate, where its friétion prevented it’s further 
niotion.

2. it Toon lofes its fenfihiUty  ̂ grows haríli, and is abfolufcly unfit for J
ufe. So I immediately ruffied my thoughts upon fome other tor my
útarŷ  and rcferved this for niy ñudy *, where, or in any.inclofed place, *|
it does w'ell enough, and may be very uicful in the tbliowing re- I-
rpe.5ls *, as, I

1. T o  examine, in cafes o f ficknefs, xh^dampnefs o í  rooms. I
2. I 'o  examine damps in fubterraneous cavities^ being let down with jv

a weighty wfiere a light would ibmetiines fet the place on fire.
3. T o  obferve the proper ftate o f  drynefs in wan-boufes^ wine- ĉauUs^

JludieSy where damps would be detrimental and pernicious.
4. T o  examine the ftrength ot fudden fogs, and the comparative damp- ^

nefs o f particular fituations.
A s a fuccedatieum to this, I thought upon a ftatical one ; ic recurring 

to my mind, that the weight and moifture o f the air being but two pro
perties o f  one and the fame body, tí ftatical Hygrometer (ceteris paribus) 
promifcd the beft aíTiftance towards a more complete knowledge o f the 
Barometer  ̂ which a£ls upon ftatica! principles \ and that thefe two ma
chines mufl: have a reciprocal correípondence with each other. 1 then 
remembered, that M r Hoyk had mentioned fomcthing of this nature; 
after confulting whom, I made the the following machine  ̂ aéting upon 
his principles, but formed in a manner differing from his.

I caufed a balance to be made to turn with 4. a grain^ ordering that 
the axis o f the balance fhouLd, on one fide, be drawn out to the length 
o f one inch, and its end to be furniihed with a male fcre ĵ ,̂ to whicn a 
light index with a female fcre%v might be Hxed. I had this balance faften- 
ed in z'VDainfcGt box̂  12 inches in length, 9 in diameter, and 4 in 
the depth at top, but gradually widening towards the bottom, with a 
back to Aide up and down in a groove. T he axis, already mentioned, 
o f an inch length, came through a hole in the front o f the box, and then 
had the index faftened on, which defcribed the fegment o f  a circle upon a 
brafs plate, filvered and graduated into 180 gr. as i f  it had confifted o f 
a peried femicircle  ̂ ox t\so quadrants. T he reafon why the graduation 
did not begin exacftly with the diametrical line was, to prevent the fric
tion o f the brachia o f the balance, with the little drop placed at the bot
tom o f  the already mentioned.

M y  next concern was to charge this balance. T he beam turned, as 
has been faid, with | a grain and every fuch turn, after repeated 
trials, moved the index fomewhat more tlian one degree o f  the 180 de
fcribed upon t h e ; fo I immediately pitched upon a penny-vjeigbt 
all but 6 grains  ̂ which Contained as many ^grains 2̂% there degrees.
This weight I fixed with a thread to one brachium o f the balance  ̂ with-
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out any fcak^ the fcvcral threads or filk ftrings o f which, as they would 
imbibe more moifture, would make the machine lefs accurate j and the 
other brachium I charged with a fponge, fufpended likewife by a thread, 
o f fuch a weight, when reduced to abfolute drynefs, as made an tqui  ̂
librium \ and then fcrewing on the tnde>: to the firft degree o f  the i8o, 
and txpofing the macbincy thus ordered, to the open airy in one night’s 
time the index had got to the 70th degree ; which, as the fponge had 
been abfolutely dry, muft liavc been the true ftate ot the air  ̂ as to 
moifture  ̂ at that time.

I find this machine extremely fenfible and accurate; it will alter 10 
degrees in a night, and as many in a day ; and lias, I think, the follow
ing advantages:

1. It is portable than any, except that o f the w/c/ o a t; and, 
upon any accident, more eafily and jpeedily reftified than it, or any 
other whatever.

2. Being graduated from abfolute it is beft calculatcd for the
difcovery o f the true llate o f the air  ̂ as to moifiure.

The near correfpondcnce between the degrees on the graduated 
piatiy and the weight o f the moifture neceflary to be imbibed or exhaled, 
to make either brachium o f the balance preponderate every fuch degree, 
gives it the preference to any other.

For a more perfeól idea o f this machine, fee Fig. 28. where it is view
ed on the infide, the back being flid up. A t  Fig, 29. is reprefcnted the 
Plate with its graduations and index, as it ihould appear on the front of 
ihc cafe.

Señ. 4. O f  The Jnemcfcope is a machine 4̂  ̂ feet high, confifting o f  a broad and 
tfre Antma- Weighty pcdeftaly 2kpillar faftened into it, and an iron axisy o f about { an 

inch diameter, faftened into the pillar» Upon this axis turns a wooden 
tubey at the top o f which is placed a vane, o f  the fame materials, 2 1 
inches long, confifting o f a quadrant  ̂ graduated and Ihod with an iron 
rimy notched to each degree ; and a counterpoifey o f wood as in the figure, 
on the other. I'hrough the centre o f the quadrant runs an iron piny 
upon which are faftened two fmall round pieces o f wood, which fcrve as 
moveable radii to defcribe the degrees upon the quadrant, and as 
handles to a velum or fail, whofc plane is one foot fquare, made o f  can
vas ftrecchcd upon four battens, and painted. On the upper batten, 
next to the ihod rim ot the quadrant, is a fmall fpringy which catchcs at 
«very notch corrcfponding to each degree, as the wind iliall, by prefiing 
againft the fatly raife it up •, and prevents the falling back o f thc/rf/V, 
upon the leííening o f the force of the wind. A t the bottom o f  the 
'wooden tube is an iron indexy which moves round a circular piece o f  wood 
faftened to the top ot the pillar on the pedeftal, on which arc defcribed 
the 32 points o f  the compafs. The figure o f this machine may be fcen 
Fig. 30. Its ufes arc the following

I. i^Iaving a circular motion round the iron axiSy and being furniftied 
with a vane at top, and index ac tJie bottom, when once you have fixed

the
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the artificial cardinal foints-t dcfcribed on the round piece o f  wood on the 
pillary to the lame quarters o f the heavens, it gives a faithful account o f 
that quarter from which the wind blows.

2. By having a velum or fail elevated by the wind along the arch o f 
the quadrant, to an height proportionable to the power ot the column 
o f wind prefTing againft it, the relative force ot the wind, and its com
parative power  ̂ at any two times o f  examination, may accurately be 
taken.

3. By having a fpring fitted to the notches o f the iron with which the 
quadrant is íhod, the velum is prevented from returning back upon the 
fall o f the wind j and the machine gives the force o f the higheft blail, 
fince tlie laft time o f examination, without the trouble o f watching it.

I have carefully examined the dependence that may be had upon this 
machine, during the late ôrvc\% \n February 174%  by comparing the 
height to which the wind then forced the veluniy with the Deal letter.
T he 19th o f Feb. Sabbathy 8 a. m. the Anemofcope was at 75 : T he 
Beal letter for that day called it a ftorm. T he Saturday following, being 
the 25th, at 8 p. m. the machine was at 79 : T h e Deal letter called that 
a violent ftorm. The Wednefday following, the laft o f Feb. it was at 
84 : T he Deal letter called that a violent ftorm. So that it appears, 
that, in fuch as the failors allow to be violent ftorms  ̂ the machine has 
hitherto anfwered well, and has had fix degrees to fpare for a more 
violent guft, before it comes to an horizontal pofuion.

It is certainly to be depended upon in ordinary weather, the velum 
being hung fo tender, as to feel the gentleft breeze. But, after all, I 
muft freely own, that I fear the expofing this machine to all winds, for 
a continuance, muft foondiforder i t ;  and that irregular blafts and fqualls 
cannot fail in a fhort time to impair it. It may not therefore be amifs, 
to prevent this, for gentlemen to take the machine in in violent weather ; 
and, by taking the tube o ff the iron axis  ̂ to make their obfervations 
with the tube-i vaney and veluniy in their hands ; which, as it is very light, 
and far from cumberfome, is eafy to do, as I have often experienced.

This machine confifts o f a tin funnel^ whofe furface is an inch fquare, Seil. 5. 0/ 
a flat boardy and a glafs tube let into the middle o f  it in a groove (the tkt Oinhnme- 
length and breadth o f  both board and tube being ad libitum)y and an^"* 
index. M y board is about 3 feet long, to anfwer the height o f the rails 
that go round the top ot my houfe, to one o f  which it is hung, clear oí 
any obftacle to prevent the tree fall o f  the rain, with 4 little ftaples that 
Aide over as many tenter-hooks. T h e bore o f  m y tube is about 4- an 
inch ; which, at a medium, is the beft fize, a larger bore obliging you 
to make your graduation the more contradted, aiul, confequently, the 
lefs plain and accurate *, and a leíTer not permitting you to return the
water out o f the tube when full, without the adhefion o f a great deal to
its fides; which, when you have placed the tube in its perpendicular
iituation, fubfides, and iometimes fills up -/r o f an inch j which, with

out
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out c¿rí, muíl neceííjrily make gpeat miftakes iu the áimy. The method 
Ot graduating che board is chis :

1 had a vcficl o f tin made, whofe contents were exadlly a cuUc inch. 
W ith  this veiTd, filled with water exadly to it’s furi'acc, I irtqucntly 
gauged the tube, till, by repeated trials, I had found the height to 
which a cubic inch o f water would rife in it. The fpacc anfwering to 
this on the board I had graduated into 32 equiil parts, and took the 
fame method with the rtit o f the tube, till in the fame manner 1 had 
graduated 4 fuch inches. Now the furfacc o f the funnel being, as has 
been faid, cxadlly a fquare inch, no rain can by it get into the tube, 
but fuch as falls within the fquare o f one inch which, as the ihower is 
more or lefs, has its exacl quantity fliewn upon the board, on which 
a moveable index is placed.

This machine has highly anfwered my expeótation *, its form being 
very funple, and eafily repaired, it any accident happen. Jbor, iliould 
the tube be broke, ’tis only rubbing out the graduation, which is mark
ed with a black-lead pencil upon the board painted white, and gauging 
your new tube with the cubic meafure for a new graduation, and your 
machine is again complete. I had one cube broke, and about 3 hours 
pains let all to-rights. In winter it will be ncceirary to let no depth o f 
water remain in the tube ; for, fliould there be a froft, the expanfion 
o f tiie ice will certainly break it. T he machine will equally ferve for dii- 
folved hail and fnow. Seei'Vg'. 32.

The vacant page at the ^nd o f every 4 weeks, referved for obferva- 
tlons occurring in the preceding month, and giving a fummary accounc 
o f the greatcft difference of the weather in it, is a method peculiar to 
thisD/ij;^i and one which, I flatter myfelf, will be allowed exceeding 
pertinent and ufeful. The great end o f this, and all Diaries, is to 
iuniiih materials ibr a fet o f found obfervations u¡X)n which to build 
a thorough knowledge o f  the atmofphire., and its elfccls upon mankind : 
and it is eafy to fee what great advantage to this part o f naturrd t e w -  
iedge mufl: arife from a variety o f obfervations, made by different men 
o f application and judgment, upon one and the fame fubjeél. Befides, 
in this portion o f our defign may be included, what could not well with
out perplexity be thrown into the columns of the Diary, all tlie mete
orological appearances o f the Aurora Borealisy lightning, thunder, ffff. 
togetiier with abftra£ts of the moft authentic accounts o f fuch phae
nomenâ  as at any time in the preceding month have been feen in dif- 
ierent parts o f our own country, or abroad. But this article muft be 
left to every gentleman’s judgment j it opening a fair field for the 
moft happy advancements o f many parts o f natural knowledge.

T h is----- line implies the machine’s being at the fame degree as it was
in the preceding obfervation. This 0  charadter in the ipaces for the 
force o f the wind implies a calm.

N otii iff. None, but the cardinal and fubcardinal points o f  the 
compafs are commonly marked, unlefs in cafe o f a ftornu

Scheme of c D/rfr>’ of the Wetither̂

2dly,

I l o e d



Scieme of a Diary of the Weather,

2dly, In the abftrad o f  the Ifiil o f mortalityy which cotncs out on a 
Tuefday, the account in each week is to be compared from the Tuefday 
o f the week before, to the Tuefday in that wecjk where the abftrad is 
placed.
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4 6 4 Scbme of a Diary i f  the Weath er, 
O B S E R V A T I O N S  in A p r i l  174+ .

D»y» of tlie 
Month.

Dayi or the 
Week.

Houn of the 
Dajr.

*9 Monday.
M .
12

20 Friday.
P. M. 

8

24 Tuefday.
P . M. 

lo k

La s t  N ight, as S í  Hour, carefully watched, 
whether the lunar Eclipfe had any Effc¿t upon 

the H ygrom eter; but could not. after feveral Exami
nations, perceive that it had any.

This is the firft Day o f  our being favoured with 
warm Spring Weather. T h e  Thermometer at 8 this 
Morning was at 65.

It now lightens towards the S. E . T h is is the 
lirft we have had this Year.

A  S u m m a r y  o f tlie greateft Difference o f  the W e a t h e r  in
A p r i l  1 7 4 4 .

Days of the 
Month.

2t

5 

21

6 
3

21

Davs of the 
Week.

Hours of the 
Day.

Saturday.
A  M. 

8
P . M .

Thurfday.

Saturday.

11

P . M. 
8

P. M.

Friday.

Tuefday.

8

M,
8

Saturday.
P . M. 

8

Tuefday.
J .  hi, 

8

Mercury

Thermometer

f  Higheft being then 

{ Lowell • -  •

- 30^-5

Hotteil 75

Coldeft - - - - - -  34

( Moiileft - - - - - -  8 1

- 65
Hygrometer <

¿  Drieft - - - .  ,  
f  Quarterly moft from S. E 

Anemofcope <
¿F o rce  greateA from N . W . 74

W eather very unconftant.
f  Moft Rain on 7th in the N ight 

Ombrometer ^
¿  Total Rain 5 Inch and jg
Í  Greateft in the 3d W eek 437

Mortality < Leaft ift Week - - - 393 
¿ T o ta l  - - - - - -  1702

^ri'Fig"n!. Hydrometer feen in the infide. bb. The balance, c. A
Fig. 28, fmall p ie ^  o í  w ood , by which the balance is faftened to  the box. d.

The iponge. e. The weight, f f .  T w o  little rings, by which the 
Hygrometer is hung up.

Fig. 29r. T h e  g ra d u a te d  p la te  o n  th e  fro n t o f  th e  m a c h in e , w ith  i t ’ s  In d ex  an d  
Divi/m s,

a. The

‘II

Í B Í IL



Meteorological Obfervotionu 4^5
a. The pedcft.il. h. The pillar, in which the iron axis is fitted. .̂ ','5̂  

c. The circic o f wood, on which are defcribed the 32 points o f  th ey-' 
compafs. d. The index, e. T he wooden tube upon its axis.
/. The velum, g. I'he graduated quadrant, h. The counterpoife 
o f  the vane.

The plane o f the velum, b. T he fpring. cc. The wooden radii. ^̂ 8 
dd. The holes, thro’ which the pin, in the centre o f the quadrant, goes.

aa. The board, hh. T he tube. c. The graduation, d. The funnel t'ig in
fixed in the tube. e. The funnel one Inch Iquare. }* broinettr.

a T he box and plate, b. The wild oat, with the index upon it. c. The
pin, with a fmall piece o f ivory on its head. Hygrometer.

X . The viciiTitudes o f the weather, with refpedt to heat and cold, ür^ ohníiT  
are perhaps no where greater than in Carolina ; and our fummer’ s heat ing,/aC.Mor. 
is prebably not inferior to that under moft places o f the Kquator *, nor timer, Af. /). 
is our winter’s cold much lefs at fome times than that in Britain.

From near 8 years obfervation, the greatcfl: increafe o f the heat o f *„
the air which I have difcovered in 24 or 30 hours, in fpring, fummer, south-Caro- 
autumn, and winter, was 19, 24, 13, and 16^ o f Fahrenheit's Ther- Üna ; 
mometer ; and the greateft decreafes o f heat, in the fame fpaces o f time, ohjiraa$ of 
in thdfe fcafons, were 35, 32, 27, and 27® refpedively. It frequently 
happens, that one day is ro*̂  or more warmer than the preceding day ; gî ai ©bfcr- 
but the decreafes o f heat are always greater and more fudden than its vations in 
increafes. Jan. 10. 1745. 2 p. m. the mercury in the Thermometer
was at 70 *, next morning it had funk to 26, and on the 12̂ '» in the ^
morning it was at 15, which was the greateft and moft fudden change
I have leen. May 6. 174s*

In fummer, the heat o f the ihaded air, about 2 or 3 in the afternoon, 
is frequently between 90 and 95® j and on the 15'^», and 16'*" o f
June 1738, at 3 p. m. it was 98 *, a heat equal to the greateft heat o f 
the human body in health. In winter I never but once faw the Therm o
meter fo low as 15 : therefore the difference between the moft intenfe 
heat and cold o f the ihaded air, in this province, is 8 3 ° ; which is a 
much greater range than could well have been expeiled m this latitude ; 
and taking the mean between thofe extremes, 56 íhould be the tem
perate degree o f heat in this province : but the fum o f the chermometri- 
cal altitudes, divided by the number o f obfervations which I made for 
fome years together, gives 66, which may therefore m orejuftly be rec
koned the temperate heat in Carolina  ̂ which exceeds 48, the temperate 
heat in England  ̂ more than that exceeds the freezing point.

Ih e mean heat of the lliaded air, in fpring, fummer, autumn, and 
winter, taken from the mean no¿lurnal heat, and from the mean heat at 2 
or 3 />.?». is 6 1, 78, 7 1 , and 52' .̂

V O L .  X , P a rtii. O o o  T he
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The mean heat oi the íhaded air at 2 or 3 p. m. in fpring, fummer, 
autumn, and winter, ip 65, 82, 75, 55* ,̂ and the mean not^urnal heat 
in thefe feafons is 57, 74, 68, and 49°. Therefore our winter’s noc
turnal heat, a rpedium, coincides ncarJy with the temperate heat in 
En g U fid .

The Thermometer, when fufpended 5 feet from the ground, and ex- 
pofed to the diredt rays o f the fun, and to thofe reñeded from our- fandy 
ftreets, has frequently rifen in a few minutes, from 15 to 26^, above what 
was at that time the heat o f the íhaded air (but I have never yet made 
that experiment when the heat o f the íhaded air was above 88); when 
wc are therefore expofcd in the ilreets to the fun in fummer, we infpire 
air from 4 to 28 degrees warmer than the heat o f  the human body.

T he I'hermometer, when buried in the fands o f the ftreets, when the 
heat o f the íhaded air was 88, rpfe iji 5 ' to 108, tho’ there was at the 
fame time a moderate wind.

In June 1738, when the heat o f the /Iiaded air was 98, the Therm o
meter I'unk one degree in my arm-rpits; but continued at 98 in my 
hand and mouth : from which we fee what htcle concern the air has 
in cooling the blood in the lungs. T w o  men who where then in the 
the ilreets (when the heat was probably 124 or 126. degrees, as the Jhad- 
ed air’s hqat was thenpSJ dropped rudd<;níy dead ; and feveral llaves in 
the country, at work in the rice-ñelds, fhared the fame fate. 1 faw 
one o f the men immediately after he died j his face, neck, brcafl, and 
han^s, were livid,

From the barometrical table it appears, that the barometer’s mean 
altitude, taken from it’s greateíl and leail height, is 30.09 inches; and 
that its range is only 1.22 inch. Wherefore our atniofphere varies only 
‘t-part in its weight. In the warm months, the mean barometrical 

ilation, taken from it’s greateíl and leail altitudes in thefe months, is 
30.09 inchcs; and I have never yet fcen it’s range in thefe monthá ex
ceed r*j-; parts o f an inch: therefore the changes o f our atmofphere’s 
weight, in the warm months, will have but littie effcdl upon human con- 
ftitutions, as the diíFcrence between it’s greateíl and jeaít prcíTure is but 
X part o f that in cold climates, where the range o f the Barometer is 3 
inches. May not the great height o f the Barometer in the warm months 
in this climate, procced from the vaft quantity o f water, wh’ '̂h is at 
that time fupported in our atmofphere, as the exhalation is then very 
great; or may it not procced from tlK rarefadlion of the mercury ? for 
the weight of the mercurial column, at equal altitudes, will be dif
ferent under difterent degrees o f heat i and the mercury may therefore be 
fupported at equaJ heights by columns o f air o f unequal wei<yhts.

It appears, from the barometrical table, that our eafterly^or northerly 
winds elevate the mercury, and that our foutheriy or wcfterly winds de- 
prefs ic V and I Iwvc as yet never obfe;vcd the contrary.

/ / T abule

^66 Meteorological Obfervations,



Mefcorologtcál Obfervations.

A T  A'B'L'E. o f  the bighefi and ioweft Stations y^Fahrenheit'x 
M ercurial '"Jl>trmometer in the Jhaded Air^ w ith the mean 
meridian and no£iurnal Heat^ taken a fter  D r  Jurin*i M e
thod,
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468 Meteorological Obfervations^

January__

February
March

M ay

June

J “J y _ .

Augud

September
Oé^ober
November
December

1740

Vlcan
Alcic.

(T O 
5Tl C rt I ^

Nt
tr o
S i ?
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rt
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1742

Mean
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a
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a
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np9

R. Society’s 
Thermometer

1739

OQzr
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r
c
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S5

1740

n:
OQD-

O

Ttie Means

4 9 4 Í 554 9 1 54 48 6 51 4074 44 67

5949 52 45 5« 50 8 54 36 60 4° . 69

6354 60 53 62 56 6 59 35 i>3 34 65

74'6s 77 67 74 66 J 70 32 55 33 55
7870 79 70 78 71 _7 75 31 46 3 * 50

8374 83 72 84 74 IC 79 31 42 28 44
86176 86 79 85 77 8 Sf 29 42 27Í 39.

81'74 ;87 7 5 , 83 75 8 79 48 29 42

78172 ¡76 69, 75 70 5 73 3 " 49 32 '50
6^56 66 58; 66 8 62 35 's8 38 62 f

5650 53 46 5<>5o 6 53 42I67 42'- 64

4841 57 48 5448 6 5 * 37¡66 41 172

68,60 *69 61 69 62 7 65Í

i m £ a
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Meteorological Obfervations, 469

A  T a b l e  of the bighejl and lowejl Barometrical Stations; with the 
Dire&ions which the Wind then had.

Jan. 1 ! ¿0.48 N 29 .38 SW .601
Feb. I ! 30.38 N E 29.68 S .70
March 11 30.26 Sh. 29.58 s .68
April 3042 E 29.48 w •9 4 ‘ 30-38 W x 29.78 W S W .60
M  ay 30.23 N R 29.85 S 1.38: 30.35 E 29.80 W •55

June 30 20 N E 29 85 W  ..35 30.30 E 29.98 SW ■32
■38July 30 13 SSW x 29.83 SW  1.30 30-38 E 30.00,S W

Aug. 20.18 to E 29 88 S W  1.30 3038 iNE 2998 S W .40
Sept. 3033 N N E 29.85 S E  .48; 30-38 E 2988 N W .50
o a . 3033 E 29.83 W N \ V .5 o ! 30.45 E 29,68 W ■77
Nov. 30.58 N 29 72 s .86i

.67'
30-35 N E 29.53 w ■77

.89D-c. 30.60 N 2993 w 30.58 N 2 9 7 5 N N W J

Jan. 30 70 N 29.50 N W / 1.20 3046 N N E 29.76 W .701
Feb. 30 55 N 2 9 8 5 W •7 0 * 30.54 N N E 29.72 W S W .82
March 30.50 SE 29.65 W .85: 30.40 E N E 29.60 W .80
April 30.32 E 2 9 7 5 ■57 30.48 E 2958 w .90
May 30.28 E 29.85 S •43 30.30 Sx 29.90 SSW .40
June 30.18 Sx 29.86 S •32 30.28 E SE 2990 NE<r •38%/

July 30.o8;SSE x 29.85 S S W •23 30.22 W 29.q8'SW .24
Aug. 30.26 E 29.85 w .41 30.25 N E 29 95 N •30
Sept. 30.2S N E 29.85 NE<r •43 30.36 N E 29.86.S .50
Oft. 30-32 N N E 29.72 S W .60 30-50 N 29-95 W •55
Nov. 30-51 N 29*725 •79 30-55 N N W 29 73' S W .82
Dec.. 30.60 E N E  2 9.8 6 S W •74 30.58 N N E 29.65 W N W 93

A  T a b l e

l ^ € D
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Meteorological Obferoations,

A  T a b l e  of the Depth o f Rai/t, in Inches andmiiiefimal Parts^
'which fe ll in C h a rle s-T o w n .

1738 Í739 1740 1 741 X 742

January I 097 2 3^0 4 873 4 492 2 189

Fcbrunrv 4  416 2 875 3 084 4 615 1 650
March 4  532 5 609 I 141 5 ■7^3 5 203-

April I  082 0 195 I 092 I 308 0 918

. May 3 127 5 120 5 612 4 841 5 898

June I 5 6 7 15 839 4 648 D 538 3 250

July 10 660 5 452 3 013 3 399 1 252

Auf»uft 4 104 12 21 i 7 301 7 144 7 647
Jjcptember lO 792 4 834 <6 200 6 734 2 895
Oilobcr 1 358 6 593 1 258 3 399 0 759
November 2 656 1 235 I 848 2 964 3 388
December 3 8 7 7

A 689 2 736 1 919 0 957 1

Total Depth 49 .268 65 .962 39.806 52 .066 36.006 1

'

1743 1744 1 745 The
Means

1746

January 3 172 I 994 0 863 2 624 I 144 1

February 2 435 6 063 7 739 3 735 2 701
1

March 0 621 0 582 3 229 'y 329 I 628
1 1

1
April 5 292 2 866 1 1 842 2 074 I 128
May 2 535 2 8 7 » I 832 3 979 3 988
June I 903 5 814 9 510 6 009 4 109
July 7  738 8 437 6 771 5 840 9 895
Auguit 3 7 6 7 4 202 9 339 6 96416 114
September 4 686 5 6 5 7 0 754  4 944 ;0 932
O ilober I 672 1 5 9 5 2 962 2 450

•

NovcmCwrr 3 220 I 562 0 682 2 194
December 2 706 9 6S0 2 623 3 523

Total Depth 39  -747 48 •323 50 .14 6  47 .666

i ' ' 

1

X I. June

•

i. ) 
t 
»

t U L E D I



X  I 7««iio.fufpe6ting a froft that night, I fat a China faucer full Utur from 
water upon the grafs-plot, in the garden , and the next morning,  ̂ l i t - H e n .  
dc b e f o r e  fun-riung, Í found the water frozen over, o f  fuch a confilt-'jp 
cnce, as that I forccd a hole through the centre o f it with m y finger, 
without breaking it elfcwhcre, and carried the cake o f  ice into the houfe, ker, F. R. s, 
where it remained a good while not diffolvcd. W ind N . W . On fome cof̂ cermng a 
following days there were feveral confiderable frofts, the wind continuing 
the fame way ; the fatal effeóts o f which are fufficicntly known through-
out the kingdom. /« June w

July 2y at iz^  20' my Thermometer o f Farenbeii's fcale, in the July 1749, 
fhaded air, ftood at 88, and at 2>> p. m. at 87. A t  which laft number""'^ 
two others of the fame fort ftood exa¿lly, at that hour, in London. mcrnTriier-

H aving agreed with M r John Canton o f SpUat^Square, to make ob- mometers in 
fervations of the temperature ot the air here, and in London at a ftated London and 
hour : we p r o c u r e d  I'hermometers, made exaétly alike, by that accurate 
workman M r Bird-y and having found, by hanging them firft 
a fufficicnt time, that they periedly agreed, we began our obfervations 
in Jprih  and have continued them ever fince. RcadKo^j.i6.

T he Thermometers are o f the fmaller fize, the bulbs being but about 1749*
.♦T. o f an inch diameter, and are immediately afte¿led with any muta
tions o f the air ; fo that I have frequently been entertained with obfer- 
ving, in fome circumftances o f the weather, that the mercury has not 
been ilationary, but has fucceflively rifen and fallen for a good w h ile; 
and M r Canton has informed me, that he has feveral times obferved the 
fame.

I have annexed a paper, containing an extraél from my journal o f the 
weather, in which 1 have fet do^n the extremes o f  the Barometer and 
Thermometer, obferved at 2̂  p. m, for fix m onths; and M r Canton 
has been fo kind as to communicate a like extraél from his journal  ̂
which is likewife put into your hands.

It appears by a more general comparifon which we have made, as 
well as by this particular one, that the difference in the temperature o f 
the air, as to heat and cold, is very little between this place and SpitaU 
Square. Sometimes my Thermometer has been higher than his ; more 
times upon an equality, but moil times lower. And 1 have reafon to 
think the ditference, many times, may have been owing to accidental 
caufes: for M r Canton ii:.s intormed me, that he has found 2 I'herm o
meters, when removed but a few yards from each other, have diíFered
2 or 3 deg. for which no apparent caule could be aíTigned. So that 
upon the whole, it may reafonably enough be concluded, that the dif
ference between the temperature o f the air in the two places, is imper
ceptible to fenfe.
P. S. Upon my having obferved'that the days, in which m y Therm o

meter and M r Cantoné ftood at the extremes, in fome months did 
not coincide, I was defirous o f knowing, how much the Thermome
ters differed, when the extremes did not happen on the fume d a y ;

but.
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47^
but, upon a comparifon, the difference was never confiderable, 
except on Aug. 4. at 2 p. m. when my Thermometer was about 6  ̂
higher than M r Canton's. This being fomewhat remarkable, he, 
upon hearing it, had rccourfe to his regiftcr, and found, that at the 
time o f obfervation a heavy ihower o f rain fe ii; whereas we had none 
here: but about 6 p. m. came on a thunder fliowcr attended with rain; 
fo that it fliould fcem the falling rain had fo great an efFed upon the 
air as to render it cooler, by the degrees mentioned ; and perhaps 
the difference between the two inftruments, at other times, may have 
been owing to the fame, or a fimilar caufe, rather than to a fiated 
different temperature o f the air, in the two places.

E X T R A C T  from a Journal o f the Weather^ made at Tooúng^ in 
Surry, in which the Extremes o f the Barometer and Thermometer are 
noted at 2 p. m. equal Time  ̂ fo r  M ay, June, July, A ug, Sept. and 
Odt. this prefent Tear 1749.

Meteorological Objervatiom,

M A Y .  *749*

D a y Bar . D a y T her .

*4
highcft
30,04 17

highcft
76

D a y Ba b . D a y T her.

24 lowcil
29,15 5

loweft
50

J U N E .  1749.

Da y Bar , D a y T h£R.

8 highcft
30,10 28

highcft
79

D a y Bar. Da y T her.

*7
lowcft
29,25 3

loweft
46

J U L Y .  . 1749.

D a y Ba r . Da y T her .

8 highcft
29>9>

2 highcft 
87 •

Da y Bar . D a y T her.

20

1 “

loweft
29.44 50 loweft

Ó2Í

A  U  G  U  S T . 1749.

D a y £ a r . D a y ' I h e r .

'5
highcft
30,02 22 highcft

t

D a y B a r . D a y T h e r .

2 loweft
29,20 3 *

loweft
62Í

S E P T E M B E R . 1749-

D a y B a r . D a y T h e r

26 highcft
3o»37 5

highcft
7 1

D a y B a r . D a y T h e r .

>7
loweft
29.3

I 2 loweft

53

O C T O B E R . 1749.

D a y B a r . D a y T h e h .

10 highcft

3o >44
4
7

highcft
6 i i

D a y Ba r . D a y T h e r .

28 loweft
29.51 27 loweft

43

t  Beinfro
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M íM ro !ü g u a ¡ Obfer^Datlorit.
^ Ikiftg Jng. 22d, at 2 p. w?. I couW not obfrrvc the ílatc c f

tin; I hcrn 'vom tter b u t  am well lacisfieci that <.Íay was the hoctcft in the 
month, f r o m  the obfcrvation I made at other times o f  the day, and par- 
TicuJariy iVom the account I had Irom M r Gunt^n  ̂ o f  th i Hate o f  his, 
•which tlood at 80;- at 2 p. tn.

it may be proper to obferve, that the Barometer made ufe o f ftands 
or more, lower than others of the fame conilriidion (which is the 

•coinmon upright inake) during the warmer feafon o f  the year, and ufu- 
ally as much higher than they do m the colder ; but is made ufe o f 
(as it has been ior more than 10 years) bccaufe I have always found it 
to rife and tall fooner than any other 1 have compared it with, and in 
particular than a very good one, made by tlie late M r Siffoh  ̂ w hkh has 
always hung by it, and is conftantly compared therewith.

E X T R  A C 7 ' /r¡7W a Journal o f Obfervations on /¿^Barometer and 
I'hermometcr, made in Spital-Square, London, in which the Extremes 
o f each are noiedy at 2̂  p. m. equal Time^for M ay, June, July, A ug. 
Sept. andOiX. this prefent Year 1749.

iM A Y . 1749.

D a y Ba r . D a y T h e r .

«5
highctl
33.23 >3

higheft

Ü A V Ba r . D a y T iier .

25 loweft
29.33

4
lowcft

59

J U K E . ' 749-

D a y Ba r . Da y T her.

27
higheft
30.32

28
higheft

80

Da y Ba r . Da y T her .

<7
lowcft
29,30 3

loweft
48Í

J U  L Y . > 749-
D a y Ba r . D a y T h e r .

8 higheft
30,35

2 higheft
87

D a y Ba r . D a y T her .

24
loweft
22.66

18.30
3 «

loweft
64Í

VOL, X. Part ii.

A U G U S T .  1749-

Da y Ba r . Da y T h e r .

'5
highell
30.25

22 higheft
8oi

Da y Ba r . D a y T h e r .

2
loweft
29.41 4

loweft

S E P T E M B E R .  1749.

Da y Ba r . D a y T her

26 higheft
3o>44 5

higheft
/0*

Da y Ba r . D a y T h e r .

17
loweft
29.37

2 loweft
>4i

O C T O B E R .  1749*

Da y Ba r . D a y T h£R.

10 higheft
30,49

7
higheft

61

Da y Ba r . D a y T h e r .

28 loweft
29.43

27
loweft 

, .. .f ? .....
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474 M eteorological Obfervations,
7>u-o Letttri X II. July 1 1 . The morning at 4 had nothing remarkable : at 2 p. m. the 
from iht Rev. hcavcns müftly clear, and no indications of a llorm ; the Barometer hav-

'  ̂ 30,20, the Thermo-
t9 Mr Hen! meter at 87;, and before 3 p, at 88|, which is the hotteft tempera- 
Bakcr, F. R.S. ture of the air I ever knew.
concerning jji, we had vcry diftant thunder; foon after it came a little
Ww'th'e/̂  ̂ nearer, and was one continued murmur, without any perceivable inter- 
July w scpt. ior great part of an hour : the lightning accompanying it, not
hni. 496 much. The wind was nearly S. W . and dark clouds paíTed by on each
P 571. Nov. fide of us till they united in the N. forming one of the blackcft clouds

' 7?o* 1 ever faw, over the city, as near as 1 could guefs. W e had not one
1-̂ 0 cither rain or hail for near 3 miles to the
fhj: Lemr. N . o f US towards Lofidon : a few hail-ftones, I am informed, fell in fome

parts of Clapham ; what the extent of the ftorm might be on other fidcs
of the city, I have not heard.

By the obfervation I made, there did not appear any confiderable 
change in the ilate of the air, as to the weight or heat o f it. The Baro
meter fell little, and the 7 'hermometer no more than ufual at that time 
o f the evening. M r Canton writes me, t!iat his Thermometer in Spital- 
Square (oi‘ the fame conftruclion with mine, and kept too in the open 
air) fell no IcTs than 17 degrees.

Second Litter. A t 4 tí. ?«. the wind being eaftcrly, and blowing ftrong, accompanied
with feveral fliort íhowers o f rain, the Barometer being at 29,97, I
obferved my Thermometer abroad to (land at 61 : a degree of heat ex
ceeding any I have taken notice of during the whole fummer at that time 
of the morning.

Toalingt Sef>t. 2, 175O. H , MiUs,

Ixtreaof a XIIL Tlie beginning o f this heat was on the 8th of July ; on which 
iMur frem (though the whole day was cloudy) the ground was fo uncommonly hot, 
Arison that I could not bear to walk on it long together without much unea-
f. ! u finefs; and many were fenüble o f the fame inconvenience as well as
A/rH Baker, myfelh
F. R, S. con- On IFednefday the i ith, which was the hotteft day o f all, my Ther-
hoTwM̂ her the fun’s rays ilood 1 a b o v e  the heat o f human bloody

2nd in the ihade, in my houfe, only 8° below it. The diftance between 
Jbi'd. p. 573. freezing and the heat o f human blood being divided into 100 parts. 
iW N ov. An inch o f tallow, o f an inch in diameter, liquefied in the fun in 
22.1750. ]efs than 30". A  piece of refin, -,1̂ of an inch in diameter, became fo 

foft as to be liable to take any impreflion in the fame time.
But, that you may form a better judgment o f the heat at Norwichy 

on the faid i ith  o f Jufyy and for 3 days before and after, you will fee 
below how Haukfi^h Thermometer ftood at different times in each o f 
:hofc days.



^uly 8

M eteorological Obfsrvatiom .
M orning 7 33
Evening 10 25
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M orning 
July 9 -Í Evening

Morning 
Jidy 10 ^Evening

f  Morning 
July 1 1 < Evening 

C Evening

5 Morning 
Evening

,  Morning 
July 13 1 Evening 

I  Evening

7 z S

2
10 18

7 24
2 1 1

10 1 6

7 1 9
2

10 i 6

7 18
2 12

1 0

7 18
2 12

10 1 6

Reaum. Fahr* 
1026 =  83'’

32M orning 7
July 14 ' Evening 2

Evening 10 29
I obfcrve 3 in the afternoon, when the iky is dear, is the hotteft part 

o f the day *, but clouds moftly came on about that time on thefe days.
Many people here, who judged by their outward fenfes only, without 

paying any regard to Thermometers, have thought the n t h  of June 
1748 was hotter : but I imagine the reafon to be, that the heat this year 
came on gradually from day to d a y ; whereas in the year 1 748 it was 
much more fudden \ the Thermometer then rifing 22® more in one 
day than the preceding; which, confequently, would make the diffe
rence between one day and another appear the more extraordinary. But, 
by my obfervations on the i ith  o f June 1748, Haukjbee*% Thermometer 
itood at 14^-; full 6^ cooler than on the n t h  o f this prefent July.

P . S. Several horfes have dropped down dead under their mafters, 
overcome by this violent heat.

X IV . The preceding day had been remarkably hot, and in the after- A  U tter from. 
ternoon very cloudy, with the ufual indications o f  an approaching ftorm, H.
in the evening. A t  9 at night, the wind foutherly, m y Barometer 
ilood thus j one, which is the moft: fenfible, at 29 inches \

 ̂ (oncerning the
Siorm ^  Thunaer, fivhUb happened 12. 1748. at Streatham in  Surry, N*’ . 488. p. 383. June 
/748. June 23. 1748.

P  p p 2 Other

1
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Dtlnr at 30. 0. T’he Thermometers (of Sij¡'on% conflruaion) one
wituout-uoors, at 43=̂ , anotÍKr within, at 49®, above o. or the irctzing 
point.

A t I next morning, a pcrfon apprchenfive o f the thunder, upon 
looking out at window, was furpnz;d to find an unufual dear iky, 
evcry-whcrc equal to what is obfcrvcd in froily weather, or after a high 
wind, except that in a few places fome thunder-clouds fliewed them- 
fclvesjutl atx>vc the horizon. A t 2 wc heard thunder at a diftance: 
fit 3" 30', when I got up, I perccivcd the ftorm approaching apace from 
the S. where the wind then was, but the darker clouds feemed to bear 
ofFchicñv to the E. and \V. of us, fo that I did not think we íl^ouid 
hear o f any mifchiefnear us. A t 4 we had a fmart iliower o f rain, and 
about 5 two loud claps of thunder over our heads, but p n tty  high ; 
the lightnirig was very pale, and the ftaihes large, defcending in a ipiral 
form, almolt perpendicular to the horizon to the eaftward of us, which 
is the fitiiation ot Str€thnm, and at about 2 miles diftant from us. A t 
a little before my Barometers flood thus, 29. » and 30. ;
and continued fucceilively rifing and falling during the ftorm, but very 
inconfiderably.

llpon hearing 2 houfes were damaged, fituate at the foot o f the hill 
on which the mineral wells are, fronting the eart, by the wood-fide, 1 
went next day to view them. The houfe to the S. which is a publick 
houfe kept by M r Howard  ̂ feemed to have received the greateil íhock. 
Some of the family being up, the front door flood partly open, when 
the ftorm began : the upper half was o f glafs, framed like a faíh-win
dow, having two Aiding mutters, one on.each fide, which had not been 
taken down. The glaJs between them was fhattered to piece?, but the 
ihutters no-ways touched, except that a nail in one o f them was forced 
in a little way. 1 0  the door-poft, on the left hand, hung by an iron 
pin an iron bar, which ferved to faften the door at n ig h t: this pin was 
driven out of the poft, and the bar confiderably bent, and in divers 
phces melted in fmall fpots, as w'ere the hinges o f the door, chiefly upon 
the edges in both, and the door-poft fplit. A  iheetof lead on the pedi
ment, or fhelter over the faid door, was raifed, and partly rolled up 
at one corner the cornice underneath being torn off without being fplit, 
a good part of the tiling near the eaves and over the pediment w’as 
loofened, and fome tiles beat off, and the lathing and fome o f the mold
ings o f the windows had taken fire.

In a bed-chamber fronting the road, on the fecond floor where M r 
Hctvard Jay, 3 boards o f the lining o f the room, on the E. fide, were 
driven inwards 5 or 6 inches at one end ; but at the other the nails were 
a little loofened only. In a garret over this bed-chamber, the upper part 
o f  a bed-poft was íhivered; and nearly over where this bed fl:ood, a 
Targe hole was broke in the roof, on the W . fide, juft by where one o f 
the chimneys goes u p ; the chimneys having all additional funnels o f  
brick-work on the top, o f  a roundiíh iorm, and plaftcrcd: thcfe were

ftrucJc
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ftruck, anJ inclined to the N. cfpccially that which was on the fouth 
end o f the hoiife, the plaftcr Ixing beat off, and feme o f the bucks- 
broke down. Tliere were about 13 perlbns in this houlb, none ot which 
received any hurt ; though a lad, who was in the kitchcn» into which 
the door opened, before-mentioned, and the window o f which (near where 
he v/as (landing) had ftveral panes o f glafs broke, muit certainly be 
much expofed. H e inibnned me, atnong other tilings, that the fire 
flew about him in fparks, like thole which fly out o f burning charcoal,, 
but larger, and fnapping as they do. Some pieces o f glafs were íhcwcd 
nif, which 1 tound to have been melted, one o f which 1 take the liberty 
of laying before you.

'I’he adjoining houfi:, inhabited by M r FigginSy had the plaílering 
beat oiF in the Irene in patches, and one o f the chimneys cracked for a 
great length In the kitchen wiiuiow frame, one ot the crofs pieces, 
near the middle of the window, had a cliip (truck o ff from it about 5 
inches in length, and at one end about j  ot an inch thick, but thin at 
the other, and near the width o f the frame, but none o f the glafs broke^ 
nor the lead bent, though in a manner contiguous with the fplinter beat 
off. The fume thing happened to a parlour-window, on the other end 
o f the houfe i both the Ihivers were iound diredlly oppofite to the win-; 
dows, at ten or twelve yards diitant in the road.

In a fmall garret (which is next to M r iIo‘Ufard*s houfe) where two 
maid-fervants lay, the plailer was broken, to appearance, inwards, on 
oppofite Tides o f the room, and near the feet o f the bed, which ftood on 
each fide about : o f a yard from the wall. 'I'he breach on the K . fide, 
near a window ('fome panes o f  the glafs o f which were broken) was op- 
pofite to the vailings o f the bed, which were finged, and a hole burnt 
through them big enough to receive the end o f one’s fore finger. On 
the oppofite fide, juft by the chimney, another breach was made, o f  the 
fame height, in the wall, which was continued downwards for about a 
yard, but the curtains not at all finged. Directly againfl this breach^ 
one o f  the maids (who had got up) fat on the bed’s fide, who was in- 
ilantly (truck down, but received no h u rt: Upon enquiring o f her, 
whether fhe feemed to receive a blow on any particular part o f her body ?
(he replied, ihe was ftruck all over alike.

But the moft remarkable, though the leaíl terrible efFcét, appeared on 
the frame o f a pannel o f wainfcot, about 5 feet long, and about i wide,, 
in the parlour fronting the £  : on this pannel a landfcape is painted, and 
the moulding belonging to it had been gilt, but on the lall painting the 
room, the gilding was covered with the fame pain t: that vihich covered 
the gilt moulding was dripped off in irregular ragged ftreaks through
out, fo that the gikling appeared as frefh as it may be thought to have ■ 
looked when it was painted at ftrft : and as the gilding does not feem to 
have been affedted, io neither does the paint appear to have been cracked; 
any-where, but where the gilding lay under.

If!
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4^8 Meteorological Obfercatiom ,

I f  it be fuppofcd, that the lead in the paint was melted by the light
ning, it will be difficult to account for it, that it íhould not at all affe£t 
the paint contiguous with that which was upon the gilding ; though wc 
fuppole a reiiftance to have been made by the Icat'-gold, and to have, 
contributed to the producing the mentioned effcds.

üfthe burn-  ̂ think there was fome miftake in the account o f the late
ing efthe burning ot Danbui-y fteeple by lightning (read laft Thurfday before the
Jieef>Uof licyat Society) which miftake fecmed to give room to imagine it had
bury /« ElTcx, connexion with the late earthquake, Í take the liberty o f fending 

Smart^LÍ * particulars o f the aforefaid accident, as they were tranfmitted to
thicullicr,£/?; me by two gentlemen o f diftinction in the pcrifli.
F.R.S.to'tbe Monday  ̂ the 5th o f this inftantFí¿. about 3 in the afternoon, a very 
Prcfidcnt. g^eat and black cloud pafifed over the hill on which Banbury ftands, and
611 l^roke into a violent ftorm o f thunder, lightning, and rain. N o im-
Maichi. mediate danger was apprehended that n ig h t; but, between 4 and 5
Í749-50. next morning, fome pcrfons perceived the ball on the top o f the fpire

* (which was o f wood, and on which the weather-cock ftood) to be on 
fire, they immediately alarmed the neighbourhood, and, by the help 
o f  a large fire-engine, fetched from Chelmsford  ̂ they got the maftery o f 
the fire by about 11 at noon ; tho’ it broke out twicc afterwards. It 
burnt downwards with great fury, and has entirely confumed 11 feet o f 
the fpire, and damaged 8 feet more, as likev/ife the beams on which 
the fpire was fixed.-— Some o f the burnt timbers and melted lead have 
hurt the roof o f  the chancel, but not very confiderably.

T he great height o f the fituation o f this church probably cxpofes it 
to accidents o f this nature ; for JValfingham relates, “  that, on Corpus 
“  CM )?/day anno 1402. the devil entered this church in the likenefs 
“  o f  a Friar-Minor, where he raged, to the great terror o f  the pariílii- 

oners, and at the fame time, by the violence o f thunder and a tem* 
“  peft, the whole body o f the church was broken.”

This devil, or friar, was, I conclude, no more than a flafli o f  fome 
fiery meteor, which the fruitful fancy o f thofe times could immediately 
cloath with the firft habit that occurred to them.

apptar-  ̂X V I. The head and body emitted an extremely lucid and white flame.
appeared oí' a tranfparent blue, like the flame o f fulphur. 

jttnTyMr ^ T h i s w a s  feen on Aiay ly .  1744. at 11*’ i i ' p .
Cradock, com- dir4.'d:ion from S, E. to N . ¡V. or therealx)uts ; it*s height fecmingly 
tr-unicattdta nOt  ̂  ̂mile.

H^al-cr defcribed, from the terrace in Somerfet-Gardens^
f . R . s .  y ' ;   ̂ by me,
f ig .  473- P- "o- M ay, &c. 1744. ;?W J u n c 7. 1744.

Zacb. Cradock^
O f  Somerfet-Houje.

X V I I .
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X V II. A s I was coming from my Living, ju ft before I reached a place of a

called Stanlake Broad, and a little before 8 in the evening, I was on a
fudden furprized to lee a long ftreani o f fire, o f  a colour refcmbling Coííard
molten glafs. Fig. 35. which Ihot down from j  to By in length, I guefs, ¡o M r  John
about 20*̂ , and feemed immediately to run up again from B  to J  \ Catlin, cou- 
where it turned to a fort o f fmoke, or rather to a fine lambent flame like " A 7  
that o f an Aurora Borealis ; which continued for fome time in a fort 
oblong ihape. Fig. 36. but afterwards by degrees, changed intoF/j-. 37. 
and at laft into Fig. 38. under which, parallel to the horizon, it grew N .̂ 4 7 7 .  p. 
fainter and fainter, till it intircly vaniflied about 9. 522- Aug. i;c.

There was a fine gentle breeze all this time ; but I could not obferve ^
that it aiíeéled the pkanomenon fo far as to make ic change it’s place, 
which was to the eaftward o f the N . Perhaps this change o f figure 
might, in fome meafure, be owing to it. Being on horfeback, I iaw it p¡g. 3¡̂ , 
from the beginning to the end ; but having no watch v/ith me, I only Fig. 36. 

guefled, by my riding, that it continued about an hour. I heard after- 37-
wards, from fome who had their watches, that it lafted an hour and one ’ ’S 3 •
minute.

W hen I came home, I put down what I had obferved j it being, as
I thought, a very fingular appearance *,

X V III. Scpi. 15. 1749. a remarkable meteor was feen ra Rutland^ An exiraor-
which I fufpeél to have been o f the fame kind as fpouts at fea. dinary M eteor

It was a calm, warm, and cloudy day, with fome gleams and iliowers; the 
the Barometer low and falling, and the wind S. and fmall. The 
came between 5 and 6 in the evening ; at 8 came a thunder-ihower, 
and ilorm of wind, which did mifchief in fome places j and then it clear- bUd a W ater
ed up with a briik N. \V. wind. Spout,

T h e earlieft account I have was from Seaton. A  great fmoke 
over or nearGm/¿>H, m Nortbamptonfttire^ with the likenefs o f  fire, Vho Barfĉ er 
one fingle flaili, as the M iller faid, or feveral bright arrows darting

p. 248. ot\.
Sec 1749. J4,

•  As I was.returning home .from the Royal Society to Wejlminjler, on TburfJay, Dec. 
j 6 .  174Z. 8h. 40^. p.vt.  being about the middle o f  the parade in 5/ Parky 
I faw a light arife from behind the trees and houfes in the S . by W . point, which I  took 
at firft for a large flcy ro c k c t; but when it had rifen to the height about 20®. it took a 
motion nearly parallel to horizon, but waved as in Fig. 39. and went on to the iN. Fig* 391 
by E. point over the houfcs. It feemed to be fo very near, that I thought it paflcd 
over ^eea't-Square, the ifiand in the park, crofs the canal, and I loft fighi o f  it over 
the Hay-viarkct. It ’s motion was fo very fiow, that I had it above \ a minute in view ; 
and thcre/bre had time enough to contemplate it’ s appcarance fully. A  feemed to be a Fig. 4<?*- 
l;ght flame, turning backwards from the refiftance the air made to it. B  S  z. bright fire 
I’.ke burning charcoal, inclofed as it were in an open cafc, o f  which the frame C  C  C  was 
quite op<ique like band: o f  iron. A t D  iíTued forth a train or tail o f  light flame, iivore 
bright at O , and growing gradually fainter at E , fo as to be tranfparent more than half 
u 's length. T h e  head feemed about in diameter, ihc tail near 3'̂  in length, and 
about { o f a degree in thicknefs.

. . C. M .
d o w a



óc-^T/to thf ’̂ Jounií* and rcpt^tíd for Tome time, as others fay. Yet 
íbmc wíio Idw it, uid noí think there was really any fire in it, but tiut 
thi* bri:?ht breaks m d. bUck<loi;d Jooktrd like it. liow cver, cbewhiH- 
ing, breaks, roar, and I'mokc, irightcncd both man and beaft. Coming 
down the (lilí, it took up water irom the river IVellandy and paíTing over 
SctUvn Held, carried away Icveral Ihocks oí itubble ; and crofiing <,'¿2/. 
ifoyjy and Mmot lordlhips, at Pibcn town’s cíkí, tore off two branches, 

"and carricd oneoúheni a good way. In a hedgc-rov/ in the mcauov/, 
at riĉ ht angUs co the ipout’s courle, flood an oak and an alli 15 yards 
aiunder ; the oak a young lound one, 16 inches thick, it iplit two yards 
down, and one halt tell to the ground, but was not quite partt;d trom 
the ocher; the afli, about Ü incnes thick, was torn otT in the middle» 
and carried 10 or 12 yards. Between and on each fide of thel'e trees 
were othtr I'tnaller ones, wiiich were not hurt: 1 heatd of no harm it did 
,nfter, but breaking ami kattcrijig a few boughs. I faw it pals from 
Pilton over Lyndon lordiliip, like a black iinoky cloud, with bright 
breaks j an odd whirling motion, and a roaring nolle, like a diitanc 
wind, or a great liock of iliecp galloping along on hard ground ; it 

-was divided into two parts all the way it went, and though there was no 
wind, moved apace from S. by VV. to N. by H. As it went by a quar
ter of a mile E. from me, 1 law fomc ilraws fail trom it, and a part, 
like an inverted cone ot rain, reached down to the ground. Some who 
were milking, faid it came all round them like a thick mift, whirling 
and parting, and, when that was palV, a ftrong wind tor a very little 
while, though it was calm both before and alter. It then pafied oif 
Ix'tween Editĥ Lvefton and Hambleton  ̂ but Iiow much further 1 do not 
know.

Ĵ nauimntcf X IX . Kov. 4. 1749. in lat. 42® 48', long. 09® 03', the I.izard then 
ixtraordt- borc, N. 41^ 05^ about the diltance o f 569 miles. 1 was taking an ob-

quarter-deck, about 10' before 12 : one o f the quarter- 
defircd 1 would look to windward, which I did, and obferved 

nkaudby liirgc ball o f blue fire rolling on the furtace of the water, at about 3 
C halmers. miles diftancc from u s : we immediately lowered our topfails, and had

main clew garnets manned to haul up our courfes ; but 
it came down upon us fo fail, that betbre we could raife the main tack, 

AÍarch 22. 've obfcrvcd the ball to rife almoft perpendicular, and not above 40 or
r̂*í9. 50 yards from the main chains: it went off w'ith an explofion as if hun

dreds o f cannon had been fired at one time ; and left fo great a fmeil o f 
brimftone, that the ihip feemed to be nothing but fulphur. After the 
noife was over, which I believe did not lall longer than half a fe- 
cond we looked over head, and found our maintopmaft ihattered into 
above an hundred pieces, and the mainmait rent quite down to the heel. 
There were fome o f the fpikes, that nail the fiíh of the mainmait, drawn 
with fuch force out o f the mail, that they iluck in the main deck fo 
iaft, that the ^carpentcr was obliged to take an iron crow to get them

o u t:
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fja t:  tíicrc 'were íiv^ men knocked down, and one of tíiem groñty 
burnt, by the cxplofion. W e believe, that wlit-n the baii, whkh ap*- 
piared to us to ¿c o f  the bignels o f a large millitone, rofe, it took the 
middle of'the main ropmaft, as the head o f the mail above the iwunds 
t̂ 'as not l'p1ii>tercd : we iiad a very hard g»Ie o f wind, from the N , by VV. 
to the K> N. H. for two days before the accident, with a great -deal of 
rain and hail, and a large fea: from the northward we had no thunder 
por lightning, bfiore nor alter the explofion. '4'he ball -camc down 
from the N. K. and went to the S. W .

This account was given by M r Chalmersy who was, when -the above- 
mentioned accident happened, on board his Majefty*s íhip the MontagM£, 
under the command o f admiral Chambers,

X X . On the oí March 1746-7, near *8 in the morning, as I wai o%/eri&C’ 
riding within 3 miles o f Brentwood in EJfexy there appeared a fmgular 
phjsnonieuon in the Heavens ; the Iketch may give fome idea o f  it. unconwaon

The nwrning was fine and clear, the fun ihone bright, no'cloud to b e  u^p{gcee¿- 
feen, but the air a little hazy : where the fhanomenon appeared, which ingfrom tZ 
was a bright cloudy fpot, feemed a very fmall portion o f a rainbow, Sun. 
only the colours very faint. It was in a horizontal direftion north o f Collin-
the fun, and from it projected a long luminous ray, which terminated ^
in a point.— It continued very ilrong for more than half an hour aker 1 4-6.^Mar  ̂
faw it, and then vaniihed away by degrees. &c. i.;'47.

R e ¿ r ¿  M arch

X X L  July 11. 1749. The fun’s rays Ihone through the clouds at the F?g- 4^*  ̂
fame time, as they frequently do when the fun is near the horizon. ^
The drawing, which reprelcnts the whole, makes any farther defcrip-5 ®̂*̂ 
non of it necdlefs.

493. p. 203. Oa. &c. Í749. R̂ ad Nor. c. «749. ron, F. R. S,

t  ig- 42-
X X II. Monday July 18. 1748. about 4 before 7 in the evening, the 

weather being temperate, and the wind about N. N . W . as I was walk- ^  
ing in the fields, beyond Jfiington̂  I faw a diftant rainbow which ap- T  
peared to take in a Jarge portion o f the Heavens j but had nothing re- bow 
markable, and vaniihed by degrees. Julv i 5^748.

Continuing my walk, about 20' after the difappearing o f the firft Peter ¿a- 
rainbow, a rainy cloud croiTed me, moving gently with the wind, 
which exhibited to me a more perfed and diain il rainbow, than 1 had f  
ever before feen i wherein, I could plainly dillinguifh all the fecondary o a  «6.1740 
orders of colouts taken notice o f by the late D r Langwith in his letters 
to Dr Jurin chat is, to iay, within the purple o f  the common rainbow, 
xhere were archesof the folowing colours.

I. Yellowiih green, darker green, purple. . 2. Green, purple, 5, f
Gteen purple, ^

V O L . X. Partiu  ̂ Thh

Mctm-ologicúl Ohfer^oatiom, 4 S j

I

■ C ü



This innermoil arch Dr Lattgwitb calls faint vaniihing purp!?, and 
I Ukcwife found, that it foniecinics appeared and difappcarcd aicernatc- 
!y •, but during about 2' it fcemed to me to be as permanent as any of
the other colours. .

I ftood ftill, and looked attentively at this appearance, during the 
whole time of it’s continuance, which was near 8  ̂ and could for the 
greateft part of that time difcern ail the above-mentioned colours, ex
cept the innermoil purple in the upper parts o f the bow ; but could not 
diftinguiih any of them in thofe parts of it which were near the horizon, 
tho* they were extremely vivid, as was likewifethe outer bow, in which 
the colours appeared as bright, though not fo well defined, as in moll
inner rainbows I had feen.

As I had read Dr Langwith's letter a iliort time before I faw this 
beautiful appearance, and as I compared his account with what I had 
feen, the fame evening, and again the next morning, 1 can the better 
be aflurcd of the exaél agreement of our obfervations.

On my firft feeing this phsenomenon, I was furprized, that the dla- 
mtitcr of the bow appeared to me very fmall, compared with that I had 
feen a little before. The occafion of this I think mull have been, that 
the legs of the firft-mentioned bow appeared to me to terminate at dif- 
tant places; whereas in the latter appearance I could plainly fee both 
ends of the inner and outer bows terminated in the neighbouring fields, 
at a very fmall diftance from each other: hcnce, and from my being in
volved in the ihower which occafioned this rainbow, I conclude it was 
very near me ; which might be one caufc of the great vividnefs o f it’s 
colonr?, and o f my diílinguiíhing the inner arches, But whether this 
•was the only caufe o f thofe appearances, or whether they might not be 
owing to fome particular difpofition of the atmofphere at that time,
I much queilion : as well becaufe I have often feen rainbows which have 
been very near me, and oppofed to a bright fun, wherein I could not 
difcern thefe inner orders of colours, as that I have heard from fome 
inttlligcnt perfons, that fome very bright rainbows were feen foon after 
the folartdipfe which happened on the 14th of July 1748. particularly 
that an unufually vivid and diftinft rainbow was obferved at Twicken
ham 3 or 4 days after that eciipfe, which agrees with the day on which 
I faw xht above-mentioned appearance.

Aiumnats XXIIT. A  lummoos aFch appeared 1^. 1749. about 9-at night. It 
4tr(b, by tbt fiad Jriiurus in it’s eaftern limit, which -was then low in the horizon, and 
Cow T o 0  extended to the bright ftar in the right fhoulderof Oxi«i,.then bearing 
ü í l i n/ l ) u r - i t  was exceedingly bright, regular, and well defined, and about, 
ham.N®.497. the brcadth oF the rainbow^ which ir refemblcd in every chiug, ;buc it's 
p. 648. variety of colours. It con.tinued thus for aimoft 20 minutes, d«ciiiiing 

16.1749. gently ibuthward, and thm gradually feparatcd and difappearcd.

^ 2̂ Meteorological Obfervations,

XXIV.
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XX iV . Ow. 20. at nigiir, tlie iky was darkened by a flight fog, thro* .

wiucii tiic moon appeared o f a iiery red colour, till 40'. when
was thoroughly difperfed, and the l leavcns were overcaft with a / ' clrd'c, 

w&tiih ftreaky cloud. A t the íámc time there appeared round the w¡//u-# ’ 
moon a halo {V'tg. 43. A B C D )  accompanied with four other fcg-paraidene’/. 
mcnts o f circlcs, two of which ¿ V / and G /7 o f 10®, were concen- 
cric, fo as to have their common center at the Zenith. 'J'he feginent or  ̂¿ y 'w
arch I  PL  on the N. fide, o f 7®, was concentric with the great lunar Naih. cirei
circle, and confequently had the moon for it’s centre \ and in ñnc the chow. M/r»h. 
archyViCiV, which faced the horizon, was o f 12^, ^̂ «̂■R Acad.

Befides thefe 4 fegmcnts, what was mod remarkable was a mock- ^7 '
moon or parafelote i?, lliaped like a mock-fun or parhelius. The ¿lia- p
meter of this mock-moon, tho’ ill-determined, was of 35^ at leait, with o a .  & Nov.
a tail B F  oppofite to the moon, as the tail o f a comet is oppoüte co *748. 
the fun. This tail varied in it’s degree o f light from time to time, ex.- 
tending as far as the arch I  P L , which, as well as the arch 6' //, ¿
4® diftant from the lunar circle A B C D .  Tht parafeUne B  had the r  s.
fame colours with a common/i?rW/«j, excepting that they were not fo Nov. 10. 
lively, but they very much inclined co the tawny, efpecially on the fide, '/48. 
wiiich faced the moon. This parafelene was in the fame altitude as the 45* 
moon. It’s tail was much more fainc and tranfparent; inafmuch as 
Capella appeared thro’ this luminous tail. The lunar circle A B C D  
was much weaker to the fouth, and there appeared no parafelene on that 
fide. This meteor did not feem to undergo any alteration till 9'’. i8 '. 
when the atmofpliere was covered wich thick clouds.

The clouds being diminiílied at 9’’. 32'. the meteor appeared again, 
but very different from what it was before ; for, inflead o f feeing a 
lunar circle with 4 other arches o f circles, I law the lunar circle D A B D  
and on the fouth fide a iaint arch o f 4®, having che moon for it’s 
centre in common with the great lunar circlc. There were likewife two 
parafeletie'Sy one o f which B  was to the N . and the other D  to the S. 
as they are exprefled in Fig. 44. Thefe two faraJeUne's did not caft fo Fig. 4 4 . 

ftrong a light as that which had appeared before, nor were they fo di- 
ftinótly formed. On the contrary, che lunar -circle was very beautiful, 
and remarkably bright, until 9 \  50'. when the w h o l e d i f -  
appeared, and the iky grew clear by degrees. The moon’s diameter
was 30''. 30". On the fame night a very beautiful lunar circle was ob- 
ferved at Berlin̂  but without paraf€kne*s.

X X V . I. On Friday t\\t 16th there was a bright Aurora Borealis, An ü̂To:A 
the northern part o f the iky being entirely filled with a pale light, in Borealis 
which frequent corufcations were vifible, Befides thefe lights, there 
a perfeél uniform arch, extending from E . to W , the colour o f it was h

the fame with that o f the Aurora ; with which however it did not feem John Mar[>-n,
to have any communication, being placed feveral degrees to the fouth-  ̂ S, Prof.
ward. The flioulders o f Orion were vifible thro* this luininous arch, Cantab.

Q^q q 2 in
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M d m r o k ^ ta l 'OhfcrvitUcm,

"N®. 4Q4 p. in  The 'weftern p art o f  it .  and Cor Lemis in ih^ eaftern p a n .  I did t io i  
345. Jan &c. happen to fee it till about a quarter before ten *, and at ten it difappear- 
1-^0. J.J j h e  weather was then, and has been ever fincc, exceedingly warm  
Fe  ̂ Z2. feafon. T h e  walls are covered w ith bloflbm s j and the hyacinths,
* /49 50* daffodils, (ŝ c. are blown before the ufual time.

■__ rt^Tooi- 2. On Tuefday Jatj. 23. laiV, I was called out, about fix in the even
ing. jln. 23. ing, to fee a ftrange appearance in the iky, in the wcfl-. Sufpctfling it 
1756.1, Ajr/¿/CO be an ordinary Aurorâ  I did not make great hafte— When I came 
Rrv. Hen. j 3 cloud (not large) of an obfcure red colour, but much deep-
f  ^ib^a  ̂ before, which, I was informed, rofe from
P 34̂  * the S. W . it was then advancing apace to the N. E. and quickly reached
Rra(i?th.i2. the zenith, when, it being intercepted by the houfe, I haftcned to tire 
7̂49̂  other front, which regards the N. E. by which time there appeared a 

luminous zone, about the breadth o f the galaxy, it’s edges regularly 
defined, compaíTing the hemifphere, from the horizon in the N. E. to 
the zenith, in the fame direélion, in which the above-mentioned cloud 
had pafletl (as far as I faw it*s courfe) from the S- W . The colour was 
much fainter, and more luminous, refembling the ufual colour of an 
Aurorâ  and the lamiiiieox ilreamers foon appeared— upon this, not be
ing well fenced againft the wind, which blew brifk, I went in, to purfue 
my intention of viewing the 2 beautiful p l a n e t s , a n d  Venus, with a 
reáedting telefcope, made by my ingenious friend M r Sbori o f Surry-ftrcct 
(the greateft magnifying power of which is about 200 times); and after 
I had viewed them to my fatisfaftion, and fhewed them to fome friends, 
when 1 was about to put up the inftrument, a cloud, of near the fize of 
the firft, but not fo deep a colour, appeared, rifing up from the S. W . 
which proceeded in a line with the planets, and, in a little time, fur- 
rounded both : Vemts appearing ftill, to the naked eye, in her full luftre,
I immediately viewed her with the telefcope, without altering úitfocuŝ  
and faw iier much more diftiníbly than ever I had done, on that even
ing, or on any other, and of the fame opinion were all my friends as to . 
the fight they had of her, on that occaiion : we all faw her fpots plain, 
refembling thofe in the moon; which I was never fo happy as to have 
a fight of before: and this, while the cloud feemed to furround it, as 
much as ever: but whether the vapour might be really rarer near the 
planet, than it was at fome diftance, no. judgment could be made, be- 
caufe o f her too powcrfial light.

Many have obferved the fixed ftars to appear thro’ the vapour wiih 
an undiminiihed light oftentimes : and our great Dr Hailey tells us, in 
his aceotint o f that remarkable Aurora  ̂ which was feen in March^. 
1715-16; that he obferved “  one o f the lamina pafŝ  fuccefiively over 
“  all the ftars o f the Little Bear, without effacing the fmaller ones, in 
“  the tail, o f  the fifth magnitude; fuch was the extreme rarity and 
“  perfpicuity o f the matter whereof it confifted.’ *

I this week received a letter from D r Short o f Sheffield,' in which he 
iays, “  The 23d paiV, at-fix at night, tht iky being ovcrelouded, all

the
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■ thedouds over the hemifpliere, turned of a fudden to a deep blood- 
“  red colour, for 15'. then iucceedcd red ftreamcrs for half an hour,”

3. Feb. 15- 1749-50. in the evening there was a very vivid northern-----

Meteorological OéfeTX'a/iom.

1 1 1 1 5 1 7  ------------ \  ^  <  T T  »• I r T*' "•

iDon rainbow, appeared in tae Heavens, extending nearly rrom E. to 
W . it reached within 5 or 6  ̂ o f the weftern horizon, and ended about 4.95. p. 472.
8 or 10 above the eaftern. It poiFed exadly between Cajior and Polluxy Apr.&c. 
and diredtly over Aldebaran̂  which appeared plainly through it. Near 
the top of the arch feveral very lucid, white, iliort, vibrating columns 
■were attached to i t ; none o f them feemed above 6 or 7 degrees long, 
and did not appear to communicate in the leaft with the Aurora borealis.
Fig. 45. Ibmewhat reprefents it. About 9̂  12̂  the arch vaniihed ■, but Fig 4j. 
leveral white, bright, corufcating nubecuU remained here and there in 
the zodiac for 12 or 15 minutes longer. The Aurora borealis con
tinued more or lefs till midnight; the next morning the wind was E, 
i*,,Karom. 30.1.

4. Feb. 16. about 7 p. m. we had another Aurora borealis-̂  though n o t-----Feb. 16.
quite fo fiery and luminous as that of the night before : it continued till 
near 11. A t 8̂  m. exadly, fuch another arch appeared, very
nearly of the fame extent and direction, but not altogether fo broad or 
lucid. This at firft alfo pafled between the two bright ftars o f Ceminiy 
but declined more and more to the fouthward, ,till it was 2.or 3° to the 
S. of Pollux. It’ s weftern limb, about 9> paíTed thro’ the N . ihouider 
of Orion : it quite difappeared about 10 or 12 minutes after. This had 
no columns attached to it, as the former ; tho’ it was fomewhat jagged 
and unequal towards the N. near the vertex. The wind this evening 
was E. 2 i the Barom.etcri 29.9.. The next morning the wind was 
SW ¿\V 1, the Barometer 29 9. Neither any part oí the arch, or the 
attached rays were coloured, but perfeitly-white, and exceeding, bright.

5. Oh Monday Jan  ̂ 23. laft,. íome unufuaJ appearances were obferved *— I '™-' 
in the iky, London̂  and the towns about it, by thoufands o f people 
during the whole evening, o f which fome accounts were laid before the 7t/r Hen. ^ 
R, S. and as appearances o f the.like kind w^re obferved in the Heavens, Baker,. 
the fame evening, at.great diftances from London  ̂ I take the liberty .to 5. ibid. 
prefcnt you a defcription o f what was fcen at the city o f Norwich  ̂ t y  P'
M r fV. Arderouy F. R . S . ; and alfo o f  : what was. obferved at Wells 1750. *
little fea-port town in the fame county oí. Norfolk̂  about 30 miles near
ly due N. from Norwich) by M r Jpfiph Spî rfialy and icnt by him Xo.

' f Mr Arderoni who conjmunicatjed it to me.
I 6. The wonderful appearances o f tht Aurora borealis on Jan. 23, laíl '̂r— -/Nbr-

\ have been taken notice o f in moft fparts o f England  ̂ though in different Jan.23.
, ibrms. A t I believe it was as extraordinary as at any place
Í whatever-Í hue the weather being very cold, and my fclf.fomewhat in*

, Í uifpbícd^ibid p . ,  3 Q O v . .
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difpor<r<3, 1 tUd not make all the remarks I could have wiihed ; the few 
1 did make are as follow :

This wonderful Aurora began at 6 in the evening, with a blackiíli 
cloud in the K. K. out of which fprung up a ftr.ak o f fcarlet-coloured 
rays, of a furprizing beauty and vividnd's. This prefentiy extended 
to within a few degrees of the S. W . horizon, paifing direótly thro* the 
zenitĥ  and fo continuing near a quarter of an hour, when red and yel
low columns began to rife upwards from every quarter.
■ A t 7 a black, cloud rofe up in the S. E. and quickly put on a femi- 
circular tbrm, with light yellowilh vapours afcending out o f it’s upper 
edge, and reprcfcnting a glory of an uncommon brightnefs.

A t 8 the black cloud was difperfed, but the yellow glory remained ; 
ind round that fprang up another circle of red, which made the whole 
appear very tremendous.

The reddifli (treams, as well as this laíl-mentioned circle, were fome- 
times fo denie, that even ftars ol the firil magnitude could not be fcen 
through them.

'I'here was now-and-tlien fome o f the fiaihing Aurora in diíFerent parts 
of the firmament, though not fo common as Í have obfervcd at other 
times.

The night was full as light as it is when the moon is about S days 
old ; but 1 could compare it neither to the light o f the fun nor moon, 
fome o f the original colours feeming to be wanting: and the beft de* 
fcription 1 can give o f it is, to liken it to that light produced in a dark 
room, when one of the feven original colours is íeparated from the 
reft, after they have palTed through a prifm, and been colleded together 
again by a convex lens.

This evening the Barometer was 30.r falling. s. Thermo
meter 63. Wind E. force. The morning mifty, and very cold, 
but all the day clear. 

at WcIU 7. On Tuefday Jan. 23, the air at IVells was clear and fercne during

Meteorological Obfervatiojjs,

'b i f  greateft: part o f the day, with a freíh breeze o f wind at S. S. E.
sparihi^M terminated in an evening extremely remarkable for appearances
p. 502. ’ Heavens o f an uncommon Aurora borealis.

A t 15' paft 5, 1 firft took notice of the foot o f an arch, which formed 
an angle or about 10® with the N. E. part of the horizon. This arch ihoc 
out pointed ftreams like pyramids, o f a fiery red colour, which gene
rally afcended within a few degrees o f the zenitby then vaniíhed, and 
were immediately fucceeded by others, from the N. E . where the prin
cipal magazine feemed to be. They continually íhifted towards the E. 
and S. W . with fudden fíaíhings and dartings; but towards the weft 
the appearances feldom altered.

A t 30' paft 5, a luminous ftream, o f a bright flame-colour, ftiot up
on the N. fide o f the fiery arch, which ftill kept fomewhat o f that form,
though frequently interrupted by ihooting flaihes from the N. E.
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Meteorological Obfcrvatlom.
A t 4'b̂  paft 5, there appeared fuddenly in the N . E . an clllptical 

corona, o f an amazing brightncfs, elevated about 9® above the horizon» 
and having it’ s longell diameter parallel thereto. There íhot up per
pendicularly from this, ftreams reíembling columns o f flame intermixed 
with others o f bright red.

A t §0' pait 5, part o f  the hemifphcre, included between the N . E . 
and S. E. was itrongly illuminated, with a vaft number o f  pointed rays 
o f crimfon and flame-colour, darting towards the zenith. Thefe vani- 
ihing in about 4', were fucceeded by many whitiih itrcaks, fliifting 
I'rom the N . to the S. E.

A t 55 ' paft 5, there fprang up in th eN . 3 bright pyramids o f flame- 
colour, afcending to the height o f about 70^, not perpendicular to the 
horizon, but inclining towards the E. and thefe were joined at the up
per parts by an equal number o f a blood-red colour from the S. E.

A t  6, a pyramid o f a crimfon colour rofe from the N . E . to the 
height o f  about 60*̂ . This foon difappeared ; but a diffufed rednefs re
mained ; and from the N . E . to the S. W . appeared an arch, crowned 
at the vertex with fomething refembling a G lory, with a round body o f  
light in it*s centre.

A t 20' paft 6, the rednefs was contraded into a narrower compafs, 
but was much deeper in colour, forming an arch from S. E . to S. W . 
and appeared at the xenith like a fiery Iheet fpread towards the S •, the 
N. being at the fame time illuminated with white ftreams, like the 
common Aurora borealis.

A t 30' paft 6, a whitiih femicircular arch was formed to the fouth- 
ward, encompaíTing the red lights in the zenith^ and extending from 
the E. to the S. W . But this appearance continued only a few mo
ments.

A t  40̂  paft 6, the rednefs quite difappeared in the N . E . and that to 
the fouthward became much paler. I 'h c  common Aurora appeared 
very plain in the N. E. till 7, and then totally difappeared.

A t 8 the common Aurora appeared again very bright from N . 
to E.

A t  30' paft 8, appeared another large femicircular ardi, extending 
from E. to W . pointed columns o f  a bright red ihooting up from each 
iide of it’ s bafe ; with other fmaller ones on the upper part o f it, fuch 
as the common Aurora. A t  the fame time arofe in the N. frpm within 
a very few degrees of the horizon, a bright pyramidal ftream o f light, 
0Í a Uirpriling magnitude. I'h is appearance continued near’ -- c ?  an 
hour very regular, and exceeding beautifiil.

A t the beginning o f thefc lights the mercury ftx)od at 29.Q> but quick.-' 
ly fell 10 íQ.S. T he wind at S. E . ^Vibrcc.

During part o f the time I obfcrvedan uncommon motion in the m ag
netic needle ; but waa too ck>fcly cn^agcd^ in cbferving. the Heavens to 
take much notice o{ It. ^
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'1 diis evening tlaofc meteors callcd falling ilars', partkuUr'y
me, which, on taking firf, kic a long train o f  fparks beiiind them,
M v fituation being quite open to the ica on ali Tides, exccpt the S. 

aBbrd-=d me as favourable an opix>rtunity o f  viewing the above particu
lars as 1 could w ilh ; and I gave up my whole attention to them.

XXXl.  7 ^ .  23. I 7 t^  at about half an hour after 5 in the even- 
iiraiisl ircn ing, cafting my eye accidenuily toward a window which looked to the 
.fan- *3- -s. s. \v. I thought I faw a reddifli light about the planet Fenus, which

exceedingly bright. Being fufpicioiis o f fome üre in the 
Vlsn mL^p neigi¿>oiirhood, i went immediately ro a window on the Itair-cafe, 
f. R S. Prof "ŵ here I faw a reddiih light, which ilione with fuch exceeding bright- 
Bot Cantab, «cíá, that the lulhe of the ñne conftellation ot Orion was almoit eílaced. 
N*.494.p. I to a window facing the N. N, E. where I prefencly faw a

broad band of crimlbn light, like that which I obferved from the 
Jan. 2-/^ -fame window, March 18. 1738-9 but in the former the red band 
1:49 so. nvas bounded on the N. by ftreams o f a greeniih blue j whereas the band 

now obferved was entirely o f a deep crimfon colour, being of a much 
darker red than the former.

Thencc I withdrew into my garden, where I plainly faw a band or 
arch, o f a very deep crimfon colour, in appearance about 15^ broad, 
the fouthern edge ;of which pafled juft above Qinis m'lnor̂  and the 
ilioulders o f Orion, It was terminated to the wellward, near P'enuSy then 
about 20® high : but it extended to the eailward as far as I could fee, 
and the farther it went that way, thedeeper was the colour, and the broad
er the band. About a quarter betbre eight, there was Ibrmed a crown 
about 30? to die fouthward o f the zenith ; for I could plainly perceive 
the Pleiadeŝ  which had then juft paifed the meridian, very near it,
*when the light was feint. From this crown a great many rays darted 1
to the E. S, and W . but not toward the N, where only fome whitifti
llreaks were to be feen, but very faint. Prefently after this, the part of 

-the arch extending to the E. feemed to be fuddenly kindled, as if fome 
train had been fired; grew extremely bright and v iv id ; and as if aH 
the red matter had been then confumed, put an end to the phtenomenon 
before eight.

During the reft of the evening, a pale light covered the S. part o f  the 
•Heavens, as if the nx>on had ihone.

A Letttrfrm X X V IL  In anfwcT to your inquiries concerning the earthquake, which 
happened laft year on the firft day oíjuly  ̂ when I was at Taunton in

Henry Somír/é t̂re  ̂ after taking fome pains to inform myfelf more particular- ¡
Biker̂ S.R. s. Other people obferved in diíFerent places, you may depend on ?
coftcerntng an the truth of what follows.
EarthquaKi jSctwccQ ten and eleven o’ ckxlc at ni^ht, on the faid firft day o f July

■'747' bi'ng myfelf in fome company aiTaunUn, we were fuddenly
39S. June * Vol. VIII. P. ii. chap. i.  ̂ liv. i.
1748. Reuj ~ furprizcd

Junci 5.1748
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Meteorological Obferviithns. 4S 9
furprized w?ch a iTimbling noil'e like diíVant tliunder, which was follow
ed immediately by fo confidcrabie a motion o f the earth, that the chair 
\rhereon 1 fat rocked under me. I'he noifc and íliakiiig fcemed to come 
ironi a diilance, and approachcd gradually, in fuch a manner as il a 
loaded waggon had paifed along \ and continued nearly che fame time 
as fuch a waggon would require to go about 100 yards. 'I'he motion 
went from S. E. to N. W . which being the direction o f the ftrecr, on 
one fide whereof the houfe ilood, fome oi us imagined at full that a 
waggon had really gone along; but, upon inquiring, we found there had 
been no waggon: and indeed, as we were fatií í̂ied afterwards *10 wag
gon could have been heard or felt ih the back room where we fat, on 
account o f its too great diftance from the Itrcet.

Kotwithftanding this happened between 10 and 11 at night, \vhca 
moft of the town were in bed, tlie íliock was fo fcMifible, that mar.y 
people got up very much terrified  ̂ and they waking others, the coii- 
llernation foon became general; infomuch that, althougli it was a rainy 
night, numbers o f people ran out into their gardens, ami fpent the night 
there, being appreheniive of other iliocks. 'I'he account then ne w iy  

brought us of a dreadful earthquake at being freih iii every body'á
mind, contributed to increafe the furprize.

A  worthy clergyman, who lives 5 miles from ^aunton  ̂ informed me, 
that the china and glaíTes upon the cupboards in his houfe rattled and 
iliook as if they would fall down, and the bells in his houfe rang. A  
perfon who was at that time coming on foot to Tminton likewil'e told 
me, that the noife feemed to him like the difcharge of cannon at a di- 
llance, and came rumbling onwards, till the earth moved under him 
in fuch a manner that he could hardly keep ujxjn his legs ; feveral 
others alfo that were abroad afl*ured me they had much ado to favc 
themfelves from falling.

T he extent o f this earthquake, as far as I can learn, was from fca to 
fea *, that is, from the S. Chanel to the Srjcrn. It moved irom S. E. to 
N . W . and was felt in every parifii through this whole courfe, which is 
in length about 40 miles : nor was its breadth much lefs *, for it was 
felt at the fame time both at Exeter and Crookboni, which lie from one 
another about the fame diftance o f 40 miles, in a line diredly acrofs its 
before-mentioned courfe.

P. S. I have heard it reported that there were flaíhes o f lightning at 
the time o f the earthquake ; but I neither faw any myfeif, nor have 
met with any body that could affirm he did.

X X V III. I.  A s I was walking ^\ong Chancery-Iane to-day,
Holbourtíy about 40' paft 12, people came out o f feveral houfes to their^^^^^Q ’ 
doors in great furprize, complaining o f the fliaking o f  their houfes, Henry 
and imputing it to the fall o f fome great timber, or other heavy body, Baker. F.R.S. 
which they fuppofed at fome little diftance from them, and which they? '̂'- 49  ̂ 9- 
came out to inquire after.

VOL. X . Part ii. K r r \\^ n\
00!.

8.
’■19



When I was got into Holbourtty I found the peopTe unifer the fame 
confttrnation, and expreffing thcm felves nearly in the iamc manner.

Going to Gray's-lnn̂  many people were got together in the great 
fquare, talking about the ihock they had fe lt; and in particular a lamp
lighter was giving an account, that, being cn his ladder, pouring oil 
into a lamp, he was in danger of failing off, by fomcbody's ihaking the 
ladder, as he at firft imagined.

I then went to a gentleman’s chambers unátr Gray'*S‘Inn library, where 
1 was told the fliaking had been fo much, that they thought a clock 
would have been thrown down ; and imagined at the time. Tome large 
box or heap of books had been tumbled down over head.

The people in all the ftreets, as 1 returned home, were talking of 
this matter j and feme of the women complaining that the motion had 
made them fick.

M y own family, in Catherine-ftreet in the Strand̂  had been no lefs 
furprized, and had fcnt to the neighbours to inquire if fome heavy thin^ 
had fallen down, to occafion the íhaking of the houfe, which Mrs Baker 
defcribed as very great: ihe fat in the dining-room, which is to the 
ilrctt, a.nd her belief at the inftant was, that the fervant was fallen all 
along in the backward room o f the next ílory higher, thereby lliaking 
the houfe, and making a confiderable noife.

M y fon felt the fame fhock at the Tcwer ; where alfo a gentleman, 
who was fitting at atable to write, in his houfe in the Mint, was thrown 
out of his chair with a confiderable force towards the table ; and where 
every body was much ihocked with the apprehenfion o f fome explofion 
o f gun-powder.

W hat therefore lo many people, in different ftreets, at great diilances 
from each ocher, have been furprized at, cannot be only fancy, but mull 
be owing to fome real caufe; and if  no powder-mill, or magazine o f
powder, has beeen blown up, it muft have been an earthquake, or fome
tremor of the earth itfelf.

I was pretty curious to inquire of people in different places, to judge 
the better from their feveral reports j and I found them agree, almoft in 
general, in the firft fuppofition o f fome weighty body failing ; moft laid 
with a noife, but fome Teemed uncertain as to that. I endeavoured 
likewife to learn its courfe, by comparing the accounts o f people in 
different fituations: it feems to have lain K. and W . and to have pafted 
trom the W . eaftward. I felt nothing of it myfelf as 1 walked the 
ftreet, nor do I find that many who were walking did.

— ;-¿;fGowin 2. To-day, betwixt 12 and i ,  the houfe in which I live in Lincoln's-
Î î 'Fields was ihaken violently for a moment. T he room where I was

Ibid. p 603 rnuch, but nothing was thrown down. In another room the
êaiiFth. 8, to move, and the fire-ihovel was thrown down. A  maid-

‘749 50. fervant that was above-ftairs was much frightened with the ihock and 
noife; Hie faid, íhe heard a found like thunder, which feemed to come 
from below : that the window-curtains and bed íhook very fenfibly, and

the
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Meteorological Obfervatlom, 491̂
the Utter uMs moved from it*s place nearer to tlie wall. Three other per- 
ions in the houl'c both heard the noife and felt the íhock ; but 1 did net 
tuk<; notice oí the nolle myfclf, being intent upon ibmething eife ac
that time. , T̂  • c

Soon after this happened, a fervant camc from his Gracc the Duice or
Ĵ erjvcaftUy to inquire if wc had perceived what had happened i and laid, 
that his Gracc’s houfe had iliakcn all over.

I fent to two or three houfes in the neighbourhood, and was informed, 
that they were equally fenilble both o f the ihaking and the noife *, and at 
one of the houtes it had thrown down a firkin oí butter trom a lhc:f. 1 
was further inibrmed, that Icvcral o f the neighbouring inhabitants ran 
out of their houfes ; and fome gentlemen that were playing ac tennis 
ran out of the tennis-court.

A  woman reports, that flie felt a like ihock the night before laft a- 
bout 7 o’clock, which made the candle jum p off the tabic at which Hie 
then fat.

W hilft I'was writing, aman came in from Greenwich  ̂ who faid, he 
was at Dockheiid when the ihock was felt there, and the noife feemed to  ̂
him like that o f a cannon at a diftance: that all the way he came, as far 
as London-Bridge-i the people \vere alarmed at it.

3. A s I pañed thro’ the Mews to-day, a little before i ,  I felt a fliock -— By Jo
like an earthquake, and I thought I heard a hollow deep noife. Several 
women thereabouts came running out o f their houfes much terrified. n 60- 'I

A t  Leiceftcr-lhufe they were apprehenfive the foundation was giving R.
way, and were going to fend immediately for the furvcyor. 1749-50.

A ll the way in my return home, I faw many groups of people toge
ther, and difcourfmg upon this iliock that had jufl: happened i lome 
imagining it was occafioned by fome lioufes being blown up in Gold- 
Lancy where there was a great fire, and others from fome powder-mills 
blowing up ; the fame thing having been obferved about 9 years ago, 
f rom the like accident at the mills at Hounjlozv, I f  neither o í thefe caufes 
appear, it can be no other than an earthquake.

4. On Thurfday Feb. 8. 1749-50. at about half an hour after 12, a s ------ ¿jíWill.
I was fitting reading with one elbow on the tablej on the ground-floor, Fauquier,£/yi 
in my houfe at Eltham in Kent̂  I felc two fhocks from E. to W . which ^  1

I immediately thought was an earthquake, as I had felt fomething like 
it once at Naples ; and was confirmed in my opinion, by my wife’s 
running down-ftairs frighted, and declaring it was an earthquake, ihe 
having felt one in the JV $ Indies. She was in the room over me, in which 
room there was china itanding on a cabinet, which, íhe fays, ihook in 
fuch a manner that Ihe expedted it to fall. M y children, who were in 
the room over her, feem to have felt it flronger ; as they fay, they ap
prehended a cheft o f drawers in their room was falling. T he fervants 
that were in the kitchen, which has no room under it, fecm to have 
felt but little o f it. One that was writing fays he felt the drefler move, 
and the wall, but thought it was only the Ihutting o f a door. Other

R  r r 2 • fervants
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¿j ^2 Meteorological Obfervaftom.
fcrvants in the fame room felt nothing at all o f it. M y gardener, who 
wjj; at \̂•ork in the garden, ick nothing ot it.

I'he wind was at S, W . and had been high in the night and morning, 
biu was very mucli abated ; and after this, for fomc time, it was quite 
calm ; which 1 beheve it is generally obfcrvcd to be, in thofe countries 
where cartiiquakes are more frequent. A  flight o f pigeons I have, 
icemcd to be much frightened.

FJthi’.m is about 8 miles S. S. E , from Louden-Bridgê  and ftands on 
a hill.

This account was written before 1 had lieard any thing from London.
__ 5. I find, upon inquiry, that the earthquake on ‘Thurfday Jail was
Kev. Henry felt in a gentleman’s houfe in this place, * pretty fenfibly, in two cham- 
M il«,  D. D. bers, and in another over one of them, by a tremor of the wainfcot and 

60  ̂ fliock fucceeding ; but was not perceived at the
?'cb°K other end of the houfe, in a room on the fame (lory with che chambers. 
1749 50. I ihould have thought, when it was felt fonear us, as about 150 yards, 

our houfe, which I look upon as very fufceptible o f impreíTions, fo as 
to be fhaken by the winds, would have been affected: but if it had, 
’‘tis hardly pofiible but fome of the family muft have perceived it, con- 
fidaing the parts they were in, and tiieir being chiefly in a fitting pof- 
cure. 1 conclude therefore it could not be very confiderable here. I 
have endeavoured to learn whether it extended any further to the S. of 
us, but cannot yet find it did.

The wind has been chiefly S and S. W . for fome months paft, much 
longer than is ufual at any time of the year *, and yet we have had but 
a fmall quantity of rain hereabout for the feafon.— J give you, on the 
other fide, the ftate of the Barometer and Thermometer on the 8th, 
and two days before and after that, as obferved at London by M r Canton̂  
and by myfelf here, at 2  ̂p, m. and at 8̂  />. ?«. each day. I fhall only 
add, that yeilerday (the 13th) my Thermometer abroad at p. m. was 
at 5 9 -  to 27^ above the freezing point; a degree o f warmih exceed
ing what we had feveral days in laft June  ̂ at 2" p. m.

A t London»
A t 2p, m. A t 8 p. m.

Barom. Thermom. Barom. Thermom.
Day.

6 29,14. 48 29,27 43 '
7 29,90 48^ 29,99 43
8 29,83 54 29>95 52'
9 29>97 551- 29,96 52r

iO 29,90 54 45  ^

Tooting/>/Surjy.
A t-
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A t ôothi?.

A t 2 p. A t ;>/). in.
Barom. rhcrmom. Barom. I'ljcrmom.

6 29,18 49 42

7 29,94 49 30,03 381-
0c 29,88 29,98 52

9 30,— 29,99 52 V
10 29,8s r   ̂  ̂DO t 45

6. It was felt here *  at 40^ after noon. A l l  the houfes were violently _
ihaken, d p ccia lly  thofc which are nearcft to the river. I was fitting in jr
m y ftudy, which fronts the S. W .  up one pair o f  flairs. 1  imagined that Sot Cantab.’
fom cthing heavy had fa lkn  dow n in the room  below me. T h e  fervants, Ibid. p. 6oo.
who happened to be difperfed in feveral rooms, cuch o f  them thought 
one o f  the others had thrown down fom e heavy chcft or cabinet. A  

'maid-fcrvant, \vho happened to be pafiing from  one o f  the under offices Rgadi'cb. 15- 
to  another, felt the ground ihake under her. A s  the place on which 1749-50 
her i'eet were, was full 6 feet below the furface, I im mediately conclud
ed, that fuch a motion muft be occafioned only b y  an earthquake.

H o w ever, as moft o f  the neighbours were confident that th e  ílíock 
was occafioned by the blowing up o f  the powder-m ills at HounJloWy I 
difpatched a meflenger thither on horfeback, v^ho brought me word,, 
that the ih o ck  was not felt either there or at Brentford and that he could 
not learn that it had been felt farther weftward than Kenfmgton-xxxrn'^xV.ii.

I have alfo fince been inform’d, that it was felt at Fulharn \ but a 
friend, who lives a little beyond Richmond^ has fent me word, that they 
did not feel it there.

O f  thofc w ho were in the ílrcct, or upon the river, fome felt it ,  and 
others not.

I am credibly informed that letters from  Calais and Boulogne mention 
it’ s having been felt on. that coaft.

It feems therefore to have extended itfelf far to the E .  \ but to have 
terminated in the W .  about tw o  miles beyond this place.

7. T h e  earthquake was not felt at Ingaiftonei nor at Colchefier^ nor

this tow n f. f.Tí.^íbia-
O n^ hurfday  l a í t  th e  l ig h t n in g  fe ll o n  ^ fte e p lc s  n o t  fa r  ir o m  O A p . 610. R ea i 

chefter. 1| Feb. 15.1749-
8 . W i t h  50-

* Chelfey.
•f- Harwich,'

|¡ Mr Trembhy, wKo was going the next day for fid la n d i was at the time o f the earth- 
<juake with Mr Fdkti in his iludy in ^een^S’ Square ; where were alio the Karl o f  Mac- 
clesjitld and the Hon. Charles Bentinck; they ail felt thcmfelves at tiic fanic initant 
Hrongly lifted up, and prefcntly fet down again : they alfo heard a noife over their heads 
as of fome heavy piecc o f furniture being thrown down, whilll thofc who were in the room 
over them were frighted, and apprehended the like accident had happened below-ftairs.
T h o  coachmcn on the boxes o f  2 coaches then .Handmg at the door, were extremely 
fciilible o f  the Ihock, and apprehended the houfc was going to fall ufon them.

u n ^
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t i o n  o f  t b t  

H o n .  Philip 

Vanbrugh,

8. With regard to the extent of the late eurthquike this w.iy (I mran 
due I',. !rom London) I cannot learn that it paílrd the little river Rodden 
that runs by niy gartiens, ancl croífcs the Harwich road at Greai Ilford. 
M y own houle ilands about : a mile N. iro:ii the 6 mile-ilone. 1 was 
in my gardens with icveral workmen, and none o f us were fcnfibleof 
any thing ; but my wife, who was in her drcfiing-room, felt the houfe 
tremble lo much, that, upon my coming in, Ibc told me Hie verily 
believed there had been an earthquake; the motion o f the houfe under 
her being exaótly like what ihe lud often heard defcribed when Hie was 
in haly.

■— at pjy- X X IX . It is proper to obferve, that the following relations are not
mouih. made by mean, ignorant, or tanciful people, but by perfons o f good 
n/n̂ ” fenfe, whofe veracity is unqucítionable, and whofe judgment in this calc is, 
i S  8.  ̂ think, rational and juil.
*7‘í9’5®‘ k y  t h e  ^ / r W .  Bailow. Ibid. p. 6 9 2 . " R e a j y i ^ y  «750 .

I'lic Earthquake at hondón was on Tbí(rfd¿i)\ February 8. about noon. 
That, in the night, betwixt íTtoyífíZ)'the 8th of 1749. and the 

day following, towards one as he was reading in bed, he was fenfibly 
affeéted by a fudden iliake: that, looking about, he obfervcd betwixc 

ctfKmif- the foot-curtains, which were partly open, fome drawings which hung on 
jtonerofhis the Wall, alio thc fide-curtains, in a trembling motion: that it imme- 

diately brought into his mind the earthquake in Jamaica in 1692. which 
Plymouth federal years ago had been, .̂tjamaica.̂  particularly defcribed to him, by 

a perfon who was in the ifland at thc time of that earthquake.
That, thc night above-mentioned, at whac hour Jhecannot fay, flie was 

greatly furprizcd by an unufual motion o f her bed 5 which immediately 
brought to her thoughts the íhock o f an earthquake ihe felt feveral 
years before, to which in her rtiind ihe refembled thc prefent ihake.

iiving in t b t  f a m t  h o u f e .

ĥe declarati- That, in the night above-mentioned, towards one ihe pcrceived a 
on of Mrs ienfible motion ot her bed, and (there being a light in the room) faw

curtains rtiake. This fhe thought to be occafioned by the wind 
Skdi, Majler̂  (which ihe thcn heard blow ftrong), fuppofing the faih not to be clofe 
Shipwright of ¿own ; accordingly Ihe rofe, and went to thc windows, but found the 
hit Majtfifs faihes intirely clofe.
doik-yard̂  i\̂ . B. Both the CommiíTioner and the I.adies believe there was onJy a 

fingle ihake. Mifs Slade's, houfe joins the Commiífioner's.
On account o f the dead time o f the night in which it happened, not 
many people would be fenfible o f the motion; o f thofe who were, 
moil would naturally attribute it to the high wind, which then blew ; 
and a month being paiTed before any inquiry has ix*en made, it is 
not to be wondered at that, but few recoiled any thing concerning it. 

The CommiíTioner, by reafon o f frequent returns o f  the gout, does not 
ileep up-ftairs, buc in a very fmal room behind the houfe, joining to

che
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Meteorological Obfervations. ij
the houfe, and communicating by a door with one o f  the back par
lours. This building is fo low (bt-ing only a ground-fioor, without 
any room over it), and is fo ikrecncd by higher buildings, that hard
ly any wind can afFrd i t ; cfpecialiy the wind which blew that night j 
as the body o f  the Commifiioner’s houfe was betwixt that and tlie 
ftroke o f  the wind.

The dock is about 2 miles W . from Plymoutĥ  and about 220 almofi: 
weft from London.

X X X . I.  A t  very nearly half an hour after 5 this morning, being—March 8. 
then in bed, but perfectly awake, I felt a very ftrong fnake, or rather 1749-50.ii/ 
3 or 4 fucceíTive fhakcs o f an earthquake, as I immediately took them 
to be. I judge the whoXt phenomenon to have lafted about 3 or at moft ibid.^p'óiV 
4̂ ' i and the Ihocks appeared to differ from what 1 had felt on the 8th 
o f laft month, in this particular, that I did not now perceive that lifting 8. 1749-5®- 
upwards, and fudden fettling again, which 1 was then fenfiblc o f ; nor 
did I hear that diftinct: npifc, as o f  a great weight falling, which moll 
people were then furprized with : but what now moft aÍTcóted me was 
the fenfation o f  very quick ihakcs, or o f a Tremor  ̂ as it appeared in a 
horizontal direiflion 5 and 1 heard, during all the time, a íort o f  crack
ling o f  the wainfcot, window-frames, and floor, with fuch a rattling in 
the chimney, as i have fomctimes heard upon a fudden and ftrong guft 
o f wind.

I inftantly jumped out o f bed, to fee if there was any damage done ; 
and going to my chamber-door, I met my daughter running in a fright 
from her room, wlio faid ihc was waked with fuch a fhock, that Ihe 
thought her room had been falling ; two men-fervants alfo, who lay in 
the garret, and whom I had called to, anfwered me whilft I was talk
ing to my daughter, that they were both awakened by the ihock, and 
that they felt, as they both expreffed it, fuch a motion, as they had 
fometimes known given to a child in a cradle.

Prefently after I had got on my clothes, 1 fpoke to fome o f  my neigh
bours, who all gave me very nearly the fame account as this I have 
been juft giving o f  what I had obferved m yfelf; only fome added, par
ticularly a gentleman who lives in an older houfe than mine, that he 
apprehended, from a crackling noife over his head, that a chimney had 
been thrown down, and was then breaking thro’ the tiles and lathing q f 
his houfe.

I fent a fervant about 7, and he met a countryman, who was bring
ing a load o f  hay from beyond Highgate  ̂ and who was on the other 
fide o f  the town when the fhock happened i he did not, he faid, feel it, 
as he was driving his waggon ; but that the people he faw in the town 
o f  Higbgate were all greatly furprized, faying they had their houfcs 
very much (hocked, and that the ch^rs in ibme were thrown about io 
their rooms.

T h r
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.T h e  chamber I lie in is up two pair o f ftairs forwards, and my bed 
ftands N. W . and S. E. 1 took particular notice, that there was nei
ther carc nor coach going by, b-Jt that every thing was entirely qüiet at 
the time.

This morning, Thurfd^y Auircb S. 1749-50 about iS^ bt-forc 6, 
Mr icjjrding to equal time, or hair an hour aktr 5 by the fun, I ielt, in

'I ho. Rirch. bed-chamber, on the fccond ilory o f my houfe in Norfolk-Jireel̂
 ̂ earthquake, much ftrongir, aiul

Luch Í. of longer duration, than that which I had tck on Thiirfday heb. 8. I
1,-̂ y 50.' was full awake, and had ju il begun to drefs myfelf, when i was alarmed

avith the tr..mbiing of the room, attended with a noife fomewhat dif- 
ft,Teni from tliat of the former lliock this day month, which fcemed to 
he cccaiioncd by fome great weight falling upon the fioor above me ; 
whereas the noife of this latter appeared to me caufed only by the tre
mulous motion of the whole room and the adjoining ones, the walls, 
wainl'cot, furniture, Üc.

When I came down to my (ludy on the firft floor, I found a book 
thrown down from an upper Iheif.

M y family were awakened by the iliock. The air was at that time, 
and for fome hours after, extremely calm, and the wind weilerly.

'I'his account was drawn up immediately before I had feen any other 
•pcrfon, ex'cepc my own family.

1 have been fince told by a gentleman, who refided many years in the 
V̂eft Indieŝ  that this laft ihock was more violent than any he had felt 

there, except one at Carthagenâ  in which a city, about 200 leagues 
diilant from thence, was fwallowed up at that inilant.

Another gentleman defcribed to me the fenfation, upon being awake-
cned by the motion, to be like that o f falling into a fit.

---- hy 2- About 40' after 5 this morning I was waked out o f a found fleep
by a great noife, hardly to be defcribed, but what feemed then to me 

p 6i" houfe was tumbling in, or like the rumbling I have
.viarcn s.  ̂ fometimes heard thunder make before a very loud clap. It continued
'749-50. a or 3 '̂ as nearly as I could guefs, under the furprize ofbeing awaked 

fo fuddenly *, during which time the windows rattled, the tables, chairs, 
and other furniture in the room, íhook greatly ; and a brafs warming- 
pan, in particular, that ftood upon a marble flab before the chimney, 
made a very remarkable ringing and jarring noife.

I'w o maids, in a room over mine, were alfo waked by it, and got 
up immediately, being frighted by the ihaking o f the bed on which 
they lay •, but for my own part I felt little or no motion of my own
bed. However, as moft people who were in bed agree in defcribing
fuch a motion, it was probably that which waked me, tho’ the violence 
of it might be over, before I was fufEciently awake to take due notice 
•of it.

M y  fon was likewife waked by the great rattlinc o f the windows in 
his chamber, which he at firft imagined to be íha^en by a high wind,

they
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Metsr^rmagwal Ohfervathm. 
h én ^  apt*i> fom c  noi i: in  w in d y weather, thoug li never l l t c  ■

w hat he 'tlien heard, w hich Teemed lik e  open ing a  cafcfiKnt-windo'»?
And íhiitÓTigic again very fuckienly and violcnily. A  cut that lay u ^ i  
his bed ftartcci up in much furprize.

Scrvcral ])eopIe iti the neighbourhood went out into the ftreets  ̂ and 
others got uix>n the leads of' their Jioufcs, to fee if any damage was done.
Some milk-women t'ek it very íhongly as they were milking their cows 
neirr Mar^bone. It w;5s violent \x\ and all that quarter oi
the t o w n a n d  I find, by people Hving in very difrerent and dlftant 
parts o f  London and iVeftminftery that it was fek univerfally through the 
whole, and was not longer m continuance, but that it’s motion was- 
more vioknt and ihocking than the earthquake,, which happened on
Feb. S. , ■ '

A  wateriTjan that was lying in his boat, then at anchor near Kingfton̂
told a friend of mine, that he was frighted with fomething like a vio
lent blow ftriking againíí: the bottom o f the boat; that the w'ater was 
much aoicated, and that the barges ami other velTcls upon the river 
were tofled about as in a tempeil.

4, As I was walking this morning in my garden at Kenfington Gravel------vhit-
PitSy about 40  ̂after 5 by -m y watch, I felt an exceeding great ihock, tin Clare,
a luccuiHon o f the earth, attended with an explofion that, 1 fancy» r̂ - 
fembled the blowing up of a mine, and with the fame kind o f noife* ft,
It was followed by a trembling, very brilk at firft, which gradually 1749.5c. 
abated and in about 3^  ̂ as near as 1 can judge, totally ccafcd. The 
tremor was attended with the noife o f a diitanc thunder, which, with 
the motion, gradually died away.

I am not certain the building near me moved ; but I fanfied it did.
M y feet I am fure felt great emotion ; and a large watering-pot, o f 9 
inches bafe, that ftood near me, was thrown all along, the moment the 
trembling ceafed.

P . S. I have fmce difcovered that my watering-pot was overfet by a 
brick that was thrown off the houfe by the ihock.

5. A t 40' paft 5 this morning, as I lay awake in a two pair of iVairs-----by Da-
room, I heard a noife, firft as if  the top o f the houfe was cracking, «id Peter 
and then as i f  it fell in. Inftantaneoufly the houfe ihook with great 
violence, rocking to and fro from N . E . to S. W . fo as to make all ¡bid. p 5 m 
the furniture rattle, the windows and bells ring. It aUb waked all the March
family, but the fervants in the garrets felt the greater íhock. 8. »749-50.

It is reported, that two fmall iliocks preceded this, one at 12 laft 
night, the other at 2 this morning ; but I cannot fay I felt either.

The milk-pebple in the fields were very fenfible o f  this earthquake, 
and fay, that it began by a report like that o f a cannon fired near at 
hand. Thofe who were milking in a barn thought it was coming down; 
but were not fo fenfible o f the earth’s motion as thofe milking in the 
fields, who could fcarcely ftand.. The cows were alfo frightened, and 
ran away from the people.

V O L .  X . P artii, S s s  This



This earthquake was univcrfally felt at Hampftead̂  and much flron-
ger than that on Fek 8.

—  h 6. The «rthquaiíc this morning, which happened at fo early an hour
Mr Ro- as jQ furprize moft people in their ilcep, 1 had all the opportunities 

^aoinabte of obfervin much cxactnds pb̂ ítomernt o( t\\h nn-
p 6̂ 2 7?«rfiur°can be; and therefore prcfcnt you with this early intelligence.
March 8. About after 5 I was lying in bed awake, and under the compofure
*749-5o- which one'generally feels upon recovering trom a regular and refrciliing

fleep. T o  this the ferenity ot the morning greatly contributed, as well 
< as the gradual increafc o f hght, which, tlie ihuttcrs being open, could

eafily be perceived through the linnen furniture ot the.bed and window- 
curtains.. I mention this particular, becaufe, every objedt in the cham
ber being thus rendered fufficicntly diftindt, I had the opportunity ot 
exaaiining the event by the evidence o f my eyes, as well-as that o f my 
ears; On a ludden I heard a found like that o f a blaft o í wind *, Ibth 
a blaft I mean, as tnofe we perceive m the. dry windy days, fo frequent 
with'us alx>ut the equinoxes; one that, at diiicrcntintccvals, rilb  grar 
dually to its full ftrength, and gradually dies oil. The attention this 
occafioned led me very fenfibly to perceive niyielf raifcd in my bed 
(which ftood K. and S.) and to obfervc, that the motion, as I lay upon 
my back, begati on my right fide, and from head-to toot inclined me 
towards the left.

This was nearly inftantaneous with the commencement o f the blaft, 
and I immediately concluded it to be an attack of the fame kind widi 
that on this day was a montli. The fenfation I felt at this time was 
rather folemn than ferrifying ■, fo that I patiently lay to obferve the fol
lowing circumftanas.

I'he firlt Ihock being given, the motion that followed was that o f a 
very quick vibration ; and looking at the curtains of the bed, I per
ceived their motion was fimilar. The hinges o f the drawers o f a dref- 
fing-tablc on my right hand clapped, not only diítin¿lly, but confider- 
ably loud j and a found, fuitable to its materials, came from every 
moveable body in the room. The whole ihock, to my judgment, iaft- 
ed about 10 or 12^^; when, the ruíhing noife above mentioned having 
gradually died away, every thing was reftored to that calmneis which 
had preceded the event.

I then rofe, and found by my watch that it was half an hour paft 5.
I am not able to judge of the comparative force o f this ihock with 

that on this day month ; for 1 was then at my hc-ufe on Enfieid-chacê  
where k was not in the leaft perceivcd, nor nearer to there (as 1 can 
learn) than Edmonton̂  which lies, in a S. E. direction, about 3 miles 
nearer to town. But one o f my chimnies in town has fufFered by this 
ihock *, and I am informed that two others have been thrown down in 
Monkvjeli-ftreet and Jewin-ftrset, which lie in a N, W . direélion, irom. 
Aldcrmaninrj-i at about -J- a mile diftance.
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Mí’íecrakgkal Oifsrvüíkns.
I iVmk \ bave fomewhcre found it obfcrvcd by the ancient' Xatufa- 

lifts, tiut carihquakcsufually, tho' not conilantly, happen in the ipriflg 
ancl^auuimn ; and the principk they go upon gives íomc crcdit to tUcir 
obkrvation. However, chis induaJ me to lo o k ,over my minutts or 
luch earth<iuakes with us as iuve come to ray knowledge [mcc the uiid- 
die of che laft century. Theie 1 found as loiiow viz.

19 Jan. 1665-6. at O x f c r d ----------------------  about 6 even,
17 Sept. 1683. at dií/tí -----  ------  about 7 morn.
9 0¿I. íliíiú thro’ che midland counties about 11 uight.

' Í In London  ̂ and parts adjacent* j
8 Sepi. 1692. \ and in the English camp in *> about 2 p. m.

 ̂ Flaitd¿rs J
28 Dec. 1703. In the N. oí England ------------- about 5 even.
o Vr' Í and about 7 miles )
% temiai-ŷ  5 private (about 12;

1 749 5^' t Jiands at Calais ^

r. -»jr Í j'w  ̂lo Londufty where elic, atpre-^^i_,_
^ M a r c h fcnt unknown,  ̂about 5 . morn.

Out o f thefe 7 inilances, you will perceive, that 3 have happened 
in the autumn, 2 in fpring, and 2 in De<. and Jan, lo that the balance 
in favour o f the ancient obfervations is as 5 to 2. I beg leave alfo to 
obferve, that o f thefe, the 2 in the fpring are thofe we have fo lately 
felt, and thofc, after the openeft winter, and in the warmefl; fpring, 
that our country, poflibly, ever knew. How far this obfcrvation may 
be applicable to adjuft the caufe of the two late earthquaiies, it would 
be impertinent in me to offer.

7. H e was juft come into the garden (at 4 an hour after 5), an d -----«s/fm
was fcarce arrived at the great tree, near die little door under Harcourt'% Inncr- 
buildings (which is about 10 or 12 yards perhaps diftant from Harcourt's 
buildings), when-he heard a g r e a t  n o i s e ,  l o u d e r  b y  m u c h  than the 
noife o f the explofions upon the proof o f ú\t great cannon at Waolwicb  ̂ fenfiblt̂
when full-chargcd (at which proofs he has been often prefent); nay Scotchman) 
louder̂  be thought̂  than a n y  noife be ever heard. This noife fcemed to 
come from behind the buildings and his face was then oppofite to *JJ‘¡cau7Íy 

them. JamesBurrow,
A t the fame inftant he faw the whole building move upwards  ̂ then E/p F. R, s. 

incline forwards cowards him (fo that he thought it would fall upon Ibid ^ 626. 
him) ; then recline backwardŝ  and then fettle; at which time all the 
windows rattled and clattered̂  as upon an explofion o f a cannon ; the ‘ ̂ ^  ’
found in the interim rolling away (fecmingly from the water-fide up to
wards Temple~Bar) ju it like the rolling found or echo which accom
panies or fucceeds the explofion of thuiider, or o f Ihip-guns.

As to the continuancc, he often expreifed himfelf that it was as a
thought \ and, in point o f time, he fuppofed it could not be

The found and the motion began both together ; but the found was
quite rolled off, rather fooner than the buildings were fettled.

S s s 2 I allced
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1 aiked him how much he judged the declination o f the building to 
have been from the perpendicular ? he anfwered, “  that it was impoíTi- 

ble to be cxaót in relating that particular, both by reaion o f the lur- 
prize he was in, and alio from the fuddennefs o f the whole compaís 

« of the appearance, which was but as a thought.”  However, in order 
to form ibme notion o f it, 1 made a comparative inclination of the 
garden key, which 1 held perpendicular to my hand, and moved back
wards and forwards, till he ihould judge it to approach nearcft to what 
he could recollect o f the heeling of the buildings (which indeed was but 
an inaccurate method of coming at the truth of a thing profefiedly un
certain even to the relator): It Teemed to me, by his dcicription in this 
rough comparifon (in which I might eafily miftake him) to be a decli
nation of levcral degrees from the perpendicular ; which is alfo agree
able to his apprehenfion, that the building would fall upon him. iW - 
iibly, his furprize might magnify the appearance far beyond the reality.

I then inquired what perception he had of his own perfonal motion̂  
and that o f the particular fpot oí ground whereon be tbenjiood? he l^id, 
his furprize was fo great, on feeing fo new and uncommon an appear
ance (tor he was not in or near London when the laft earthquake hap
pened), that he either had no perctptiomt all concerning himfelf and 
the ground under him j or at leaft was fo intirely engaged in obferving 
what he iaw and heard, that he had no attention to what he felt.

N . B. 1 made this memorandum immediately after converfing with 
this Robert Shaw •, and therefore I fuppofe it contains a tolerably 
exad account o f what he related to me.

__ ^  fjjg 8. A t 5 ''4 0 'nearly, equal time, I was (landing in my iludy, when I
Rrv H Miles, heard a noife, at the iirft moment, very like the explofion I heard feveral 
t> D. f  R. $. years ago, when fome drying and ftorehoufes o f gunpowder were blown 

Matc^ about 6 miles from us : this noife ifllied in a murmur in the air, like 
15. 1749. diftant thunder, and ended like a ruihing wind : there was no perceivable 

intermiíTion in the noife from firftto laft ; it feemed to come from the W . 
and continued about 4/̂  exclufive of the tremor, which lafted fome time 
after the noife feemed to have ceafed. 1 found no motion o f the floor, 
which is over a cellar, upon a level with other adjoining ground-fioors ; 
but the doors o f my book-prefles, at the weft end of the room, íhook 
to and again, and the rings on the doors rattled exceedingly ; but I was 
not fenfiblc of any motion o f the other doors on the fides of the room, 
near to fome of which I then ftood. Such of the family as were in bed 
felt their beds to be raifed up, and then íhaken from fide to fide.

A  fenfiblc young gentleman, who called upon me that morning as 
he came irom London  ̂ told me, that, confidermg the fituation his bed 
was placed in, and the motion he felt from one fide to another, he con
cluded the Ihock proceeded from the W . I'he fame obfervation,. he 
iaid, others had made, with whom he had talked.

Meteorological Cbfervations.
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Tt -vv'as univcrfally felt here *, and very much at the following places 
around u s : at Merton  ̂ about a mile S. W . from us, and at Mitcham  ̂
about 2 miles S. at Croydon̂  4 miles S fome tiles fell from houfes ; it 
ij-rcatly alarmed the inhabitants o f Streatbam  ̂ about a mile and |  E. o f 
us V at Claphatn̂  two miles and a half N. a chimney, and other parts 
of a building fell down ; at Wandfworthy two miles N. W . the ihock 
■was very great efpccially near the fide o f the Thames. It was felt 
Jikcwife at Epfoniy about nine miles S. W . from u s ; but how much 
farther, my intormation does not fay.

Upon inquiry made o f feveral perfons, who were abroad at the time, 
going to their work, I cannot hear o f any one, who faw any lightning, 
perceived any noile, or felt any thing of an earthquake, f

The Hates of the Barometer and Thermometer were not remarkably 
difterent from what they had been for feveral preceding days i however 
1 have added them underneath.

7 day at 4̂  a w. Bar. 30,07. Therm. 32 almoft. W ind W . clear, 
and white froíl.

at 9 ''/ . in. Bar. 29,99. Therm. 40, clear evening.
8 day at 4̂  a. m. Bar. 30,07. Therm. 40, cloudy morning. "Wind W .
L)Ci aj 2‘‘ p. Bar. 30,14. Therm. 58, cloudy evening. W ind V/.
9. It was'much ftronger than that which happened in Feb. two great------¿> Jobn

ihocks being felt prefenily after each other. Thofe who were out o f Mariyn, 
doors felt the ground ihake under them very fenfibly whereas, in the  ̂
former, few were fenfible o f the iliock, except thofe who were in 
houfes. I do not hear of any mifchief done by it in this neighbourhood; || Read March.' 

neither can Í learn that it extended farther weftward than the former. 15. 1749.
I am very w'ell aÜlired, that it was ttrongly felt at Fulham, and at 
Turnham-Green.

Several were fenfible o f a fmaller fliock about 3 the fame morning y 
and fome talk o f unufual appearances m the air. But this laft circum.- 
flance feems not very well attefted. For my own part, I looked out 
o f my chamber-window to the S. W . at ^  after 5, and only perceived 
it to be a grey morning, fuch as ufually predidts a fine day.

10 As there happened fome particular circumftances in the laft vio------
Jent ihock of an earthquake, that were not taken notice of at our laft chael Ruflel, 
meeting, I prefume therefore to fend you the obfervations I made there- 
on, as they appeared to me at my houfe in Bloomjbury.

O n Thurfday morning laft, about half an hour after 5 o ’ c lock  in the 15. 1749. 
m orning, I was awakened by a violent percufTion o f  m y bed ; the ih ocks,
I apprehend, lafted about 10 or 12^^ becaufe my bed was rocked from 
one fide to the other feveral times. The motion appeared to me to be 
in a horizontal direction. I heard no noife before the íhake ; but if any, 
it might perhaps occafion my being fo thoroughly awakened. M y 
fcrvants told me they heard a report lilce a great blaft o f '\̂ ’ind with, sl

'* Tooliiig in  Surry. -f- Sec A rt. 14. | Cturlfc^.
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clattciitxg and fnapping of the windows and doors o f che houíc*, as t!icy 
cxprdicd it.

in my dining-room there was an b id ia  cabinet, on which wds placcd 
€omt ornamental Qbináy part oí which was thrown down on tfie floor, 
iiiid fomc broke.

But wiiat was moil remarkable^ I had two China figures placed oil 
the cabintt, v/:th tht ir facts fronting the W . which were, by the kveral 
Hiocks, turned about facing the K . E. which Í took to be nearly ' of 
the circumference ot a circle. In this íituation I found them as loon a& 
1 arole in the morning ; ajid I am alTured nobody had been in the room 
bvfbre to difplace them.

Since, 1 was told by fomc company, that were at my houfe, that a 
porter was going down Cbancery-luine to call a gentleman to go to the 
BrenJfoi'd elcdtion, and, in his way, as he called it, was ftruck tvith a 
blait, turned round on his heel, and fell down, and has not been well 
fince. Aifo another perfon, that was ilt  out on fome bufinefs, was 
nearly turned round by the iliock; which feems a little to confirm the 
moving the Cbhia figures in the direction before mentioned.

__ hy j.imcs 11. Between 5 and 6 in the morning 1 was awaked by a violent mo-
rarfons, tion o f the houfe, with a great noife rcfembling the fall of fome heavy
F. R  S. Jbid. ¿>ociy over-head : at waking I found my bed move very much ; but in

my furprize could not diftinguifli what kind o f  motion it might be, as
1749.  ̂ direébion ; this being momentary, as well as my furprize, I faw

and heard the China rattle upon a cabinet in my chamber, and perceived 
a trembling motion in the room for feveral feconds. M y wife was
alfo difturbed i and afking w'hat was the matter, I faid I felt a fliock,
which I believed to be like what had happened that day month : fhe 
anfwered, if this is one, I felt another about 2 this morning, while you 
llcpt. I immediately looked at my watch, and faw it was 36'' or 3 /  
after 5. I obferved a light ihine in at my windows more than was 
natural ; and from the rednefs o f the íky, and clearnefs o f the morning, 
concluded the fun was rifing; but imagined it fomething ftrange it 
ihould rife fo many minutes fooncr than was ufual upon the 8th of 
March: upon which I rofe, and went to my window, which looked 
caftward, and then faw it was a red light only, extended from about N. 
N. E . to S. E. which I take to be that mentioned by the Rev. Dr Miles 
lail ThurfJay.

I'hen i went into the fquare, where feveral fervants came out o f  their 
houfes much frighted. They all felt it the fame way *, and feveral la
bourers and markct-people told me they were íhaken very much as they 
walked, and that all Newgate-Market was in the greateft confufion ima
ginable, no one thinking himfclf fafe. The greateil part o f thofe I fpoke 
to about it heard the fame fort o f noife d m  occurred to me at che time.

Many complained all day o f great ficknefs at the ftomach, and head- 
aches ; I had the latter 3 or 4*’ after i t ; and others of my acquaintance 
feJt pains in the back die greateft part of that day.

At
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A t "was univerfally fc it; and with the greateíl violence

imaí^inable. A t one hoiife where 1 was at 12 that day, a maid-fcrvant 
faid, ÍIk was thrown firft to one fidpj and then back to the other ; anci 
many compared it to-the rocking of a eradle. I inquired particiilar'y of 
fuch as wt-re thus rocked, about the fuuation of their beds, and obfervcd, 
that, though all defcribed the motion to be from fide to fide, their beds 
were in all direétioiVi.- ■ ’ •

As to the fhock which was faid to be felt at two the fame morning, 
there c*in be no doubt ot it •, for I went to feveral families in my neigh
bourhood, who pofitively aficrted it to be true; but all faid it was not 
lb strong as that which happened afterwards; nor could any one fay 
he was awaked by i t : on the contrary, all thofe, who felt it, faid they 
were awake before it happened. As for myfelf, I did not perceive it> 
being aQeep ; and therefore I iliould be inclined to think the motion to 
be inftiificient to difturb a fleeping perfon ; for 1 am eafily difturbed.

'Fhere is a ftrong report o f h trembling motion being felt at two on 
Friday morning following, which laíled not long, and another at four 
the fame morning which lafted feveral minutes, without any noife.
I met counfellor inUiam Swinburn  ̂ o f Devoftjhire-fireet̂  who told me, 
that M r Z-iVf, an eminent Apothecary at ll̂ cjiminjlcr̂  declared to him, 
that he had occafion to be up that night, and was very fenfible o f thofc 
trembling motions both times *, and I have been fince informed, that 
one Mrs Marjhal oí s~fquare felt the motion about two that morn
ing, but was not fenfible ot the other.

I alfo made fome inquiries concerning the extent o f the fhock of 
^burfday morning, and was informed by John Wolffê  Efqj a great itu- 
dier o f nature, that he wrote to his gardener at his houfe at Ilt̂ efy-Court 
near Tedf^H in Oxfordjbh'e about it, with orders to go to upon
Thameŝ  and inquire whether it was felt there, and he wrote back word, 
that the market-people who came there from 20 miles round knew no
thing of it. I was alfo informed by Mr. Sherwood o f this Society, that 
it was not felt at Uorn-Churcĥ  a gentleman having fent his fcrvant on 
purpofe to kn ow ; nor any further that way than Ufcrd, It was alfo 
icit at Stamiorê  but not at IVatfcrdy five miles further.

I was yeflerday in the city, and a gentleman faid, the fifh in his 
pomls were remarkably diflurbed by the ihock, and that many o f them 
leaped quite out o f the water upon the bank •, and while he was relating 
this, another came in, who faid, the fame happened in a pond of his, 
and in that of another gentleman in his neighbourhood at the fame 
time.

12. M r JoJlab Bcyfield̂  o f Gravel̂ Lane  ̂near St Georgê s Fieldŝ  South-__ ¿j jame»
warky told me, that at the time o f the earthquake, he was not far from Burrow, 
his canal, and that it was a clear flill morning ; the air (as he expreíTed  ̂ ‘f  
it) as clear as a bel), with not a breath o f wind ftirring. A s clear as 3 
bell, except that fmall hazinefs which there almcft always k  in thc¿/JJ^-,^;,,w 
*lorning-air, Ibid.

p. 65-. H e a d  M arch  22 . 1749 .
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H e heard, he faiil, a great noife like thuniler ; which heat n>u'i 
to be the report o f iliip guns  ̂ and «nmo.liatt-ly after the ground flsook 
and trenihiod umler him, and he iieard his men Loiik t/jeji/h. 
'I'Ke lound came ironi the S, E  and moved to tiie VV. or N. W . over 
iV(ftuthifter: It went off rattling like ten thouCand CAiinon ; and Jie 
thought that Wefimnfitr-Abhey\ and all that part o f the town was con;c- 
ing (town. I 'h t  found preceded the motion, and was ended beibre che 
motion ceafcd.

H e went, he fays, nearer to the canal, and faw the water miicli dil- 
turbi'd ; but he did not himfeli actually fee the fifli leap out o f the 
wactT : however, ibme o f his men, whole iiccount he can depend upon, 
faw feverai roach leap up, and faw the fiih in general llioot away in all 
forts of tUre¿íions, and feem to fliift |br thcaifelvcs, as ii they were 
frighted and alarmed at what had happened.

¿yC. 13. I awaked a little after 5 ;  1 opened my curtains, and obfervcd

^04. ^htcordogica l Ohfer^ t̂tonz^

Worcimcr, j)̂ y )ia;¿y j J dtaok a draught o f water, and, looking on my watch,
^  \biT ^   ̂ ^  therefore was going to lie

p 653 again in my bed i when, leaning ujx>n my right elbow, I lirlt: felt
March 22. a iliock, as if the whole houfe was violently puflied trom the N. W . 
*7>̂ - to the S. E. and then, with equal force, puilu’d back again from S. E.

to N. W . between which lliocks I heard a dull noife v as if fomething 
heavy, but foft, roiled to and fro’ in the garret over my head. I faw 
the cornice and ceiling of the room fenfibly move, and then perceived a 
third and fourth ihock, fo flow as to give me time to reficft what might 
be the event; and then a fifth and fixth, which I own began to frighten 
me ; the ilrokes feeming to be exceeding ilron g; not at all like a 
quaking or tremulous motion, but like a forcible ihoving backwards and 
forwards ; much refembling the rocking o f a coach, when crofilng the 
rutts, or giving way to another carriage. M y fon, who lay in the next 
room called out in the niidfl: o f it to know what was the matter ? faying, 
the wainfcot partition between the two rooms feemed as if rending a- 
funder. 'I'he whole feemed to have lafted about 3''. I find that a poft, 
wluch fupports the above-mentioned partition clofe to the door-cafe, 
has given way a little ; the paint being freih cracked 5 and a crack in 3 
wall upon the flairs is grown fomething wider. The door between the 
two rooms, which íhuts with a fall-latch, that was unlatched by the firft 
earthquake, and flapped to and fro’ 3 or four times, was not unlatched 
by this lafl j which 1 think is an argument, that by the firft the houfc 
was lifted up, and that it was not fo by the laft, but only rocked from 
fide to fide.

I am credibly informed o f a pannel o f wainfcot in the city being 
wrenched out o f  the groove, and not returning into it again,

---- bj the 14. It having been commonly reported, that there was much light-
ningon the morning, and about the time when the earthquake happen- 

Ibid. p. 63Q inftant, I was induced to get w h^ infonnatwn
March  ̂ could o f the truth of it, in this neighbourhood,

22. 1750. *  See Art. 8.
A  per-
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A  perfon who went into an open cart at 4 that morning at Mitcham  ̂
for Londony faw no appearance o f lightning at ail. Several other per- 
fons, who were abroad, going to work, fome time before the earth- , “ ~
quake happened, declare that they faw none ; nor were they ienfible o f 
a n y  noife, or motion in the earth.

I cot inquiry to be made o f the watchmen, who belong to the callico- 
printers, and watch all night in the grounds, and received this anfwec •»
from one, that he neither law any lightning, nor heard any noife, and 
had no perception o f an earthquake ; and Irom another  ̂ who watched 
in other grounds, a mile or more dillant from the firft-mentioned, that 
he faw no lightning all that night 5 but fays, that he heard an unufual 
noife about the time in which the earthquake is faid to have happened ; 
but this it feems was not fo remarkable as to have caufed him to take 
notice of it to any one, had he not afterwards been told there was an 
earthquake.

I have, befides this, made inquiry o f various perfons, and cannot 
meet with one, who did fee any lightning, or who heard others fay that 
they had feen it.

P . S. I am credibly informed, that a gentleman’ s fervant at JV andf- 
worth was watering his mailer’s horfeby the river-fide, at the time 
>vhen the earthquake happened, who found the water fo much 
agitated on a fudden, that the horfe darted back, and would not 
drink.

15. Whilft I was in the country, I made as much inquiry into th e— the 
progrefs and extent of the earthquake northward as I was able *, but 
could collect very little worth notice.

It was felt very fenfibly at Ncrthaw  ̂ and at Guhbinŝ  the feat o f Sir ham. Ibid. 
Jeremy Sambrooke in that neighbourhood, whofe houfe was ihaken very p. 647. 
much. A t a farm ^ oí z mile N. E . o f Hatfield̂  it was felt by the March 
farmer and his family, but not perceived by the inhabitants o f  Hatjield^ '̂ 
itfeif.

In like manner at Herttngfordhurŷ  a village a fmall mile W . o f  Hert- 
fordi the fliock was felt diítinétly \ but not obferved by any o f the in
habitants o f Hertford.

A t my own houfe at Panjhanger̂  2 miles W . o f the above-mention
ed town, the noife was heard twice, at the interval o f about 1 a minute, 
refembling the rumbling o f a cart through the ilreets *, but no fhock felt 
either within or without-doors.

This circumftance of the noife being heard without any fenfible tre
mor or heavings o f the earth, makes me imagine, that the force o f the 
vapour was fpent before it reached that place; and thereabouts may be 
reckoned the northern limit o f the earthquake ; at leaft, I have not 
heard o f any places more to the N . that were affeited by it. It is no 
wonder, in a ihock fo fudden and alarming, that very few fatisfadory 
-obicrvations arc made, either as to the nature o f the Ihock, the direct 
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tion of the tremor, the lirfie it was felt, or it’s duration ; o f none of which 
can 1 give you any particulars.

-fheVxz- 1 6. On 7w;/í/íí̂  the-24th of this prefcnt 1750. M r '̂homus'
Cdent’j rtp(>rt ^urrat  ̂ o f Ketj/ingtov, a huíbandmaii, and bailiff to the R. Hon. lletiry

Holland-Houjê  gave me the iollowing account :
?Tho! Burr/r, That, being early about his bufinefs in the grounds about ' o f a mile 
#/Kenfington from the faid houfe, on ^burfday the 8th day of March Jaft, as he was 
Ih d. p. 681. going to tell his iheep (which he does every morning, and which were 

April lying down on a dry floping piccc. ot ground), he- heard, as he
thought, about ‘ after five a noife, much-, like- thunder a ta  diftancc ; 
which coming, to his apprchenfion, from the N . W . continued fome 
fjiaaH sime, growing louder as it came nearer him, and gave a crack 
(*lo.ha eiprcUed himfelf) over his head*, and then went ofi in the fame 
manner ii came on towards the S. E.

He faid, that the iky was, to his thinking, quite clear, and without 
any cloud ; and that he faw neither lightning, nor any appearance of 
fire i but that, immediately after the crack, he found the ground to 
ihake under him •, and that he even faw it move where he was (though 
as dry' and found a fpot as any he knows) like a quagmire or quickfand; 
iiiloniuch tlxat he could not help being apprehcnfive, that it would have 
opened, and taken him in.

Me fays, that the iheep he was beginning to tell all ftartcd up at once, 
as frighted, and prefently began to run, as if purfued by fomewhat they 
were apprchenfive of. He faid futther, that he took noticc, that íéve- 
rai crows, which were at rooil upon fbme trees not far off, all at the 
fame inftant flew away, making the fame noiíé they conitantly make 
when they are affrighted at the diicovery o f a bird of prey, or any other 
enemy ; and that the trees themfelves very fenfibly trembled and fhook.

The noife lie heard began a fcnfible time before the íliake o f the 
earth ; and he judges that the whole matter lafted better than a mi
nute.

He firfi: exprefied himfeif about the direilion o f the noife he heard in 
the maiuier juft above related ; and, being afked again concerning that 
particular, he explained himfelf by faying, that, to his thinking, it came 
on from between UiUington and Harrow on the Hill-, and went off over 
Deptford : which may be obfervcd to be very agreeable to his other de- 
Icription.

M r Birdj the eminent mathematical inftrument-makcr in the Strand̂  
told me alfo the fame day, that he heard, at his houie, a noife, like the 
difcharge o f a cannon at Ibme diilance, ju il before the earthquake •, and 
that his bed, in which he then was, was very fenfibly rocked from right 
to left twice; and that he is well aflured the feet o f the bed were aélu- 
ally lifted up from the floor, during the motion j as he was very fenfible, 
by the noife they made when they came to the floor again, 4 times in 
ali, twice to his right hand, and as often to his left hand.

belonging to M r Qad in Gravel-Lar.e, a large part 
uuHipffart o f the roof. Containing near two fquare, was intirely thrown down by

the
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the lail earthquake, March 8. 1750. andfcveral fiihermcn, then at work, Roof^/íí 
imagined a i>orpoirc, or feme ocher large fiih, had rifen under their La'mbc'th te- 

boat.
h ) ' t h t  fame \ communtcnied h y  M r  V /m .  Jackfon, P o t t e r ,  t o  C. Moiiimer, 
M .  D .  S f ( .  R . S .  Ibid. p. 7 0 0 . R f a d ] n v \ c n .  1 750 .

X X X I. I. By a letter I had from Mv Oakes zx. Portfmouihy dated th e ---- /r/Portf-
39th infVant, he gives mean account of the inhabitants being alarmed
with a fcvcre Hiock o f an earthquake on Sunday the i8th at 6 in the
evening; and that it was felt itronger at the Common  ̂ which is about'

 ̂ o f a mile diílant.- Mr] Eliicot̂
F .  R .  S  Ibid. 6 4 6 . R e a d  M d i T c h  22. 1 7 49 ;

2. Ycilerday, about before fix in the evening, a flight iliock of a n -----
earthquake was fd t here. I don’ t find it was general, as many people
felt nothing o f it. It was felt fenfibly at M r Caricr's and M r Taylor*s j ‘̂ u l u a t l T h y  

fo that it is fomething more than fancy. Daniel Wra?,
P. S. Since writing the above, I am told the ihock was very violent- Efqi F. R. S.

ly felt in the I/Ie of IVizht yeilcrday. P- '̂*'7*
W M s r c h 22- ' 749 -

3. The firfl: part o f the preceding week was fine weather. IVednefdny----
night it became damp and cold, and continued fo all Tburfdaŷ  with 
mifts. Friday was a fine day; Saturday damp and cloudy; Sunday rX  
morning fine. Juft before 6 in the evening we had fome large drops lor, war of 
o f rain, and a thunder-cloud palfed to the S. E. juft as the earthquake Ponfmouth. 
happened. Rodc-

The firft thing perceived was a Hiock, like the fuddcn ftop o f a body 
in motion ; a kind o f jarring. This was fucceeded immediately by a ^,a/Mnrch 
gentle motion, nearly in the diredion between E. and W . which made 29. 1753.
3 or 4 fiow and deliberate vibrations. Thofe who fat facing the E. or 
W . were moved backward and forward; and thofe who faced to the N. 
or S were moved fideways. The whole was attended with a noife like 
that o f thunder at a very great diftance. It lafted, as i judge by diffe
rent accounts, about 4 or 5 '^

I do not hear o f  any esmlofion. The fafhes and door in my cham
ber fhook, as in a blafl of wind a little ftronger than ordinary. Seve
ral, who were on the battlements o f the church, felt it more violent, and 
heard the bell-frames and floor ihake and crack. Few on the ground, or 
in motion, were fenfible o f it.

It was felt at Havant  ̂ 7 or 8 miles to the E . and at Fitchfield, 7 miles 
to the W .

It paiTed to, or from, t h e ^ i  of Wights where it afFeéled the ground- 
floor, as much as the chambers here. It ran along the coaft between
E . and W . but I have not heard that it was perceived at fca, or went 
far inland.

I am informed it has been felt at Guernfey and ^erf^ ; fo that if  it 
moved horizontally, it muft be a confiderablc depth under-ground ; the

T  t t 2 found*
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Meteorological Obfervatiom,

foundings from hcnce to thofe iflands being, in fomc places, 45 or 50 
iatlioms : fo that I flatter myfelf, that the fmall refiftance which it can 
meet with at fea is i'o difproportionate to what it n^uft encounter under 
fo many more fathoms of earth, that a more violent return will rather 
open and difcharge itfelf there, than do us any confiderable mifchief at 
iand.

4. Bcfidcs the fliock, which happened here * about 6 in the evening 
on the 18th inftant, as has been mentioned in the public prints from many 
neighbouring placcs, there was another, which was felt by feme bctwixc
3 and 4 o’clock next morning : but whether this latter was as extenfive 
as the former, 1 cannot yet learn.

In the evening ihock, a gentleman of my acquaintance was fitting 
alone in his parlour by the fire with the doors fliut •, the fpaniel-dog, 
which lay as it were afleep before him, was fo terrified at the unufual 
motion, that he ran round the room in tiic greateft fright and confufion, 
as endeavouring to find a way o f efcape.

5. W e have had nothing o f an earthquake in thefe parts till laft Sun- 
day evening, when they had it all over the ¡Jle of Wight. M y fon wrote 
me tlie following account of it, which is dated at Newport  ̂ on Monday 

the 19th :
“  L all night, ju íl at 6 o’clock, as my aunt and I were fitting to  ̂

“  gtther, we felt an earthquake, and a terrible one 1 think. A t firil 
“  we heard a fmall noife, which we fuppofed was a chariot*, and, as 
“  the noife grew louder, the houfe began to íliake ; till at laft the noife 
“  grew fo loud, and the houfe fhook fo much, that we expedled it 
“  would fall down. I believe it continued near a minute v and it was a 
“  great mercy we were not all confumed. I coniefs I was creadiuliy 
“  irightened. W e had nothing fell down from the ihelves in our 
« houfe ; but both our neighbours had things thrown down from their 
“  /lielves- I heard a man fay there was another iliock this morning be- 
“  tween 3 and 4̂  but we felt nothing of that- I believe it was felt all 
“  over the ifiand ; for here is a man in town who felt it at St Helen's'*

Yefterday I heard they had a little of it at Pcrtfmcutb zná Lymington :■ 
and a feivant-maid in this town fays, íhe felt her chair fhake ; and the 
windows ihook,. and the wainfcotcrackcd, juft at the fame time; bui 
I neither felt it,, nor can find any body befides that did.

6. I beg leave to give you fome account o f what was felt in oi;r 
houfe at Hackneŷ  on Sunday the i8th, a little after 6 in the evening ; as 
wc have received accounts o f the fliock o f an earthquake being telt 
Bath, Pcrtfmcuthj and fome other places on that day.

M y coufin Peter Newcome. was fitting in his chamber on the upper 
floor of the houfe,, looking towards the fire,, when he plainly perceived 
the hearth of his chimney to be moved *, and immediately felt the chanv 
ber rock. 3 or 4  times from to E. but heard no.noife, as at the time, 
o f  thatlhockiek.cn the Srh.

•  Iflc o f  Wight.
Being.
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Being much furprizcd, he was running down-ftairs, and there met 
with one of the maid-lervants, who was running in a great fright out ot' 
another room on the fame floor and, before they could fpeak, a young 
gentleman, of about 15 years old, cameout o f a clofet juft by, and they 
all at one moment aiked cach other if  what tiicy had fek was not another 
earthquake.

In a chambcr on the floor below, mailer Hadleŷ  fon to the late Mr 
Hadley of this Society, was in his bed, being ill o f a cold ; he felt the 
bed move upwards fo fcnfibly, that he imagined fomebody had got un̂ - 
der it out of wantonnefs, and was lifting it up ; and actually got out to- 
look under the bed.

The fame was felt by a fervant, on the upper floor, at the other end 
o f the houfe; and by another young gentleman underneath in that part 
alfo. The reft of the family, being all together below-flairs, felt no-- 
thing of it.

7. On Su7iday the i8th inftant, at a very little after 6 in the after----- let'-
noon, as mifs Letbieullier was fitting ír her dreíTing-room up two pair 
o f ftairs, fronting to the S. with a book before her, Ihe felt fuch a íhocit ¡'J*
o f an earthquake, as flie apprehended, that íhe immediately ran down- PecerDaval, 
flairs, frighted i and finding M r Letbieullier her father, and another £7̂ ; i?. 5.
perfon^ fitting together in the parlour, aíked them, “  if they had not c o n c e r n i n g  t h e

felt another íliock o f an earthquake.”  But, finding that neither 
nor any one clfe, had perceived any thing like it, ihe neither faid or ^ ”1. 
thought any more o f i t ; fufpeíling it might be only a fudden gufl: o f Sheen, mar 
wind, or fome other accidental caufe. Richmond-

On reading the accounts in the publick papers o f a real ihock of an 
earthquake being felt at Portfmoutĥ  at the JJle ofWigbt^ and at other 
places, cxa6tly at the fame time, her father, and the gentlewoman who April 5.175P.. 
was in the parlour with him, began to doubt whether the young lady’s 
apprehenfion was not founded upon fomewhat more than mere fancy or 
imagination j and M r account feems to render it probabl«
that £he felt a real motion.

Whether it was, or was not, I don’ t pretend to determine ; and 
fiiould'fcarce have mentioned' it, if  it  had not fo ex.i£Hy coincided with 
what Mr Newcome has communicated. I have no doubt o f the fail 
above rchearfcd ; having been afiiired o f it by all the 3 pcrfons before 
fpoken of, who ñríl mentioned it in an accidental converfation upon tlie 
fubjc<5l, and afterwards (on being particularly interrogated) pofitivcly 
and cxprelsly atteilcd.it.

X X X II. I have here inclofed' a letter from my neighbour M r ---- a/'Eaft;
man̂  at- MoUfey, near Hampton^Court *, whofe veracity and abilities to Mokfcy in 
make the proper obfervations, 1 can depend on. I well remember the Marcln
extraordinary rednefs, in- the iky the evening before, which, he 
mentions.. I'he íhock which he felt in a. chair, was, as. I gw í̂̂ yÁsiJtalŷ ./r̂ m tht /î r. 
J»p. haying travelled much abroad. Stephen

Without
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F. R.S. to \Viihout any regular connexion >vith tliq moon, ic happened about 7 
theVit(.fer- ¿^ys after the fecond Ihock, on the 14th of Marcby I bchcvc, before 4 
ihg to xneUft morning ; when fuii awake, I felt my houfc, for a l^cond or two,

® Ipaniel juft come 0I' water. M y bell on the ftair-cife rung 
Walter Bow- only O n e  twitch. I rofc, looked out, and faw die iroon Ihinc bright,
nian. without one cloud, or one breath of wind ; and finding none of my ler-

^̂ 4- vant? difturbcd, I rtturned to found and quiet llcep.
3. cxaótly of the fame nature with the fccond Hiock, a fliudder

’ o f the houfe from top to bottom ; fo chat I neither miftook the one nor 
the other for an cxplofion o f Mr Norman'% horic-powdcr- mills, where
in, you know, he never works above 40 pounds at a time. Here I 
felt nothing like an cjcplofion, but a concufiion, which any man may 
conceive, irom his hand ihaking a bed upon carters, if we may com
pare great things to fmall. Nor can I dcfcribe the fccond Ihock, felt 
alfo in bed, compared with this third, otherwife than by the ihudder of 
a horfe after fwiuiming, more ftrong than that of a dog ; while the fame 
bell founded all m confufion, as if it had been packed and tofied in a 
liamper.

Mmcb 13. in the evening, about fun-fet, the iky was dreadfully 
charged with a deep purple mixed with red, which, from the W , tinged 
the clouds by the S. quite to the E. and was fucceeded by a clear efful
gent crimfon or pink-colour, luminous, as deep, as ever eye pierced 
into the azure blue.

I neither have met with, nor heard of, any perfon, who felt this fccond 
ihake which I have defcribcd. But, if  any memorials are to be pre- 
ferved o f thefe feveral fhocks, all which I have felt moft diilindlly, Í 
think this ought not Co be forgot ■, becaufe I do not apprehend it to 
have been ftrong enough to have waked any perfon, nor to alarm even 
any one awake in bed. And as for thofe who were up, and on foot, I 
do not think they could have perceived ic, if I may judge by fuch a 
one, which I once felt by a fingle ftart o f my chair, without knowing 
what it was, till I compared notes with my more experienced neigh
bours.

------at Brid- X X X III. In the morning the fun íhonc very b righ t; which, between
port, March j j  was with dark clouds fo obfcured, as rendered it darker
in  common. Soon after, a violent clap o f thunder, and a heavy

/crip/ o f a Ui- ihower o f hail, fucceeded ; after which it grew again ferene ; and in the 
ter from Mr evening about 6, a fhock of an earthquake was felt in this town, and 
Nath.r)ownc, neighbeuring villages, with (thro’ mercy) no other damage than a 
Afr̂ Green- furprize to all who felt it.
ville. Ibid. P- 688. ReadVi^y lo . 1750.

-----Apr. 2. X X X IV . I. On Monday night laft, about 10, we felc in this city a
1750.«^» ihock o f an earthquake. Ic was fcnübly felc by all or nnioft o f the inha- 

bitancs«
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bitants. ■ A- few bricks were íhaken off a chimney in Fi>refi-Jlreet: fevc- txiraa of a
ral houf^-bclls were rung ; the ccntincl at the caftle was íhaken off his
ffat in the centry-box ; the houfes aH oVcr the town were íhaken, ^nd
the pt'Ople terribly fri^icened and áî i-ft̂ ed, It has been felt tor fomcRo^7/pauf,
miles' roiind the town;' particularly^ where the houies were F/qs F. R. s,
c r e a t ly  íh a k e n . '' V ' Ibid. p. 683.
^  • ííeaífMa.y 5.

2. W e were greatly alarmed with a violent fhock o f an earthquake 'liT^Flint-
bftween 10 and 11. I, who was in bed, was frequently moved up andthire, i» an 
down; and the bed, having caftcrs, was removed íbme fmall fpace irom abftraeie/a
its proper fituation. Itutrfrsm

During the ihock, a great nolfe was heard in' the air; and, 
nights before, lights were feen in the fky ; fuch as were previous to ¿rd,
the earthquake in town. Mafitrin

Thanks to providence, no further niifchief has happened, than the 
terror this unufual phaenomenon occafioned in our í'amily. ^

This place is about 2 miles from the fea. • ‘
3. The inclofed extradt is the only written account o f the late eartli- J _

tjuake which I can obtain from any o f the NaturaÜfts iii this country : ¡n a
and-as I have converfed with feveral intelligent perfonawho perccived it. Utter from 
the enclofed extrait correfponds very exactly with their fentiments-and 
obllrvations upon it. I have now in my cuftody the original letter from
M r Seddojt to M r Philfot; and ihall not part froni‘ it without your di-
reition. txtraü of

a Letter from the Hev. Mr John Scct^ón. o/* Warrington in Lancafhir.;, Mr Jo. Philpo:, 
/« Chcttcr. Ibid p. 695. June 14. 1750.

The late earthquake happened the 2d oí y//)n7, at 10 at night, as 
nearly as can be determined ; if any thing, rather after than before. I Utter fr̂ m 
was at at that time, where the ihock wa  ̂ not fo fenfible as
at 'bmc othrr places j and yet a perfon in company with us that had 
lived m Ĵamaica a great number'or years, and well acquainted with mo- ton /« Lanca- 
tions o f this kind, having felt 11 in one night, declared it to be the ihire, to Mr 
fmarttlt he ever fi.it. The duration o f  the motion was every-where trxr Joim Pniipot 
treniv-ly íhort, not exceeding, as nearly as I can guefs, 2 or 3", Chéfter,

As t.) fne nature of the motion, as far as I can judge o f it myfclf, 
and from tiir oblervations of others, it feems to have been o f the hori- lori;"-©. 
zonrai kintl. proceeding in an undulating manner from N: W . to S. Ei 
I was in a ficring polhire, and the motion I felt was like that of a veffel 
falling from the top of a wave, and rifing again upon the next. M r 
Breckell o\ I.rverpcol̂  and others that I have converfcd with upon the 
fubjecl, repro:;.rt it in the iame way.

It is, I think, umvcrfally agreed, that an unconimon noife attended 
the ihock, a noif;- that ntucii rtfembled diftant thunder, or a hollow 
fumbling wind : fome p. rions alfo fay, that they perceived a fultry ful- 
phureous fmcllj much about the time of che flioíck ; rho* that day and

evening
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evening were remarkably cold; and whether this was real, or only ima
ginary, Í cannot deterniine.

The fliock was felt as far N . as Lancafter̂  and as far to the S. as 
Wrexham  ̂ and the adjaccnt parts ; in all, about 70 miles N. and S. It 
wa  ̂ felt as far as Sto{kport and. Altrlnghsm to. the E. and quite into 
Flivtjbire on the \V. that is, about 30 or 40' É  and W .

The fliock was not fo great, or of fo long continuance, as to do any
■ material damage. I think I heard o f a large China jar falling from a 

chimney-piecc in a gentleman’s houfe, oí a pieco o f marble reared a^ainft 
a wall tailing and breaking, and two or three trilling inilances ot that 
kind. There is only one thing further that I would mention upon the 
occafion ; as foon as I felt the ihock, I was immmediately apprehcnfive 
■wtiiat it was, and went out to fee whether there was any thing remark
able in the atmofphere. 1 then obfcrvcd a very uncommon appearance ; 
liz. an infinite number of rays, proceeding from all parts ot the Hea
vens, converged to one point; no luminous body appeared at all. The 
rays were at firft of a bright yellow ; afterwards they became blood- 
red. p h itn o m efio ii v j A i W Q l h x  ir o a \  o \:íx  zenith» I t  continued about 
20', and then difappeared.

'I'he enfuing night was very ílormy ; a large quantity o f hail fell a- 
bout two in the morning i and the barometer was extremely low.

at win- X X X V . As the two remarkable fliocks o f an earthquake, lately felt

2̂ 2 Mefeorokytcal Obfervations.

^ u rn w  Dor- 3̂  London̂  may probably excite a curiofity o f knowing what o f the fame 
May happened in other parts oí the kingdom within thefe few years,

ff/Tmmton  ̂ wrote, about a week ago, to a fifter o f my wife, who lives at IVin- 
ift Soincrfct- bournt in Dorfetjhirey defiring her to fend me the beft account ihe could 
fliire, July i. colled, of an earthquake, which, in one o f her letters fome months ago, 

ilie had mentioned to have felt herfelf at that place, in May lafl: year; 
F^R^S. têtbe fubftance o f her anfwer is as follows :
Prcf. Ibid. She fays, that, on the 4th o f May 1749- about 10 in the morning, 
p. 689 /he was ftandingat one o f the windows in her chamber, her fon (a boy 

May 17. ¿t)out 9 years old)  was fitting oh a bed in the middle o f the room, and 
her fifter was in another chamber two rooms from her, all on the fame 
floor; when they heard a fudden blow (fo ihe exprelTes it) that feemed 
to be very near, which fliook the houfe fo nnich, that the windows 
rattled, and the floor fliook very much, and frighted her to fuch a de
gree, that Ihe cried out. Lord, have mercy upon me, what is that?, 
iuppofing it had been a burft of thunder- Then looking out, the iky 
was very clear, without any cloud near at hand ; but there feemed to be 
a heavy cloud hovering at a diftance, whence fhe and her fifter imagin
ed the ihock came ; for they had then no thought o f  an earthquake.

There was, ihe fays, but one blow, with a noife very loud, like the 
tiifcharge of a cannon ; which made her fend to inquire if  there were 
any powder-mills in that part o f  the country, but was afi!ured there 
were none. Her huiband (M r Bofton) was then at a place called

Cajbmcory
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Cajhmoor̂  on the London road, 6 miles hom Blartdford̂  and about 8 from 
Winhournê  where he heard it in much the i'ame manner. Their next 
neighbour was at the fame time 12 miles diftant, and heard it there*, 
and every body faid it was an earthquake.

It was heard at Shapecky about 4 miles from Winbcurne; and at a 
place called Enfthrooky about half a mile irom Winbourne  ̂ the people fay 
it threw the pewter off the flielves. She fays, I may depend upon ic as 
a truth, that it was heard 20 miles round iVinbourne ; and adds, that 
people were very much frighted, but no harm was done.

1 had the honour, two years ago, to lay before you an account o f an 
earthquake felt ztTaunton in Somerfetjhirey and for 40 miles in length as 
well as breadth, on the oí Julyy 1747. which was communicated to 
me by the Rev. M r John Forftery who happened at that time to be 
there by accident. It wa« likewife by mere accident 1 came to the 
knowledge of what I have juft now been defcribing: which induces me 
to imagine, that íhocks o f this kind may poifibly happen more fre-. 
quently than is commonly fuppofed, though we hear nothing o f them :
For, in country places, people are fo little attentive to fuch matters, 
that, unlefs fome confiderable mifchief l>e done, they mind them very 
little at the time, and, as foon as over, think no more about them.

X X X V I. M r Ardercn writes me word from Norwichy that, o n ------ at Nor
1‘burfday laft, the 7th inftanc, as he and a friend were walking to take
the air, a little to the W . o f that city, they heard, about 7 in the even- 
ing, a kind of hollow noifc, as loud as that o f a large cannon. W hich f. 
noife was once repeated nigh the iame place as an echo, and then con- the Pref. ««• 
tinued dying as it were away for about ; a minute. taini»g an

They faw no lightning, nor any clouds, except a few thin whitiíh «/  ̂
ones in the weftern horizon. w

It was heard, he fays, by great numbers o f people In the city o f JVor- f.
Wichy notwithftanding the continual noife and hurry there : he likewife Ibid. p. 698. 
received accounts o f it from Sw anihorpey 6 miles S. W . and from Racka^ June 15.
4 miles N. E. of that city, agreeing with the above defcription.

H e has not heard that any perfon obferved any tremor o f the earth ; 
and confciTcs his own furprize was lb great, he does not know whether 
there was or not.

Mr JVilfony a gentleman who was with him, thought the noife much 
refembled the fall ot a great building ; and a gentleman at Norwich 
defcnbed it like a large weight falling down upon a chamber-floor over 
his head.

X X X V I I .  I. T h e  air mild and calm , no wind ftirnng, the fun í h i n -_Aug 23.
ing bright, at about 45' paft 6 in the morning, a íhock o f an earth-17̂ 0 in an
quake was fenfibly felt here, and hereabout, attended with a loud noife,
and crack (as fome call i t ) :  This was percciv«d both fouthward, and

V O L . X . l^art ii« U  u u north-
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Maurice northwardly, for fomc fcconds. A  gentleman from Nr^ark in Not'̂

/*̂ *EmTnud̂ '̂ N. E. o f us about 30 miies, iuys it alfo felt there.
Mendez d.i Colti, F. R S. Spíltííng /* JJncoInrtiire, Aug. 25. »750. Ibul. p 725. Rf/tJ 

Nov. I .  1750.
■----- in a let- 2. The earthquake was fenfibly felt through the whole county o f
ttr of Dr]Q\ix\ î lffcolnjhirê  which is above 70 miltis; bi>t moll ílrongly on the coaft.

The weather had been for fome days before mild and calm : an Jttrora 
jame. i . appeared vertically, ihooting rays o f all colours around, which

turned to a very deep red colour.

-rt/New- X X X V III. I. Ou Sunday iaft, rather before one, whilfl: we were at

J14 Meteorological Ohfervations.

ton/fl N o r  church, we had an earthquake here. T h e  noife,*to the beft o f  m y  ju d g -  
ihfrc **̂ pn"sun Continued near a minute ; but was not fo Joud as cither o f  thofe
dayt’scpt. 30'  ̂ at LotidoH. Several o f  th< congregation perceived the ground 
1750. in a to tremble ; but 1 cannot fay I did. Jt is faid to have been more violent
letter from in ftvcral places in the neighbourhood than here'; but this I much qucf-

 ̂ S lem fo rd  to Crantkfam, in m y way to
toKiihrcthtr earthquake was telt in both thofe places: fo that I have
the Prcf been within the knowledge o f  no lefs than 4 o f  thefe íliocks o f  nature in
Jbid. p. 701. eight months time ; but, thank G o d , none o f  them attended with any
RtadOSi. 25 ill confequences, any farther than furnirtiing room for melancholy rcflec- 
*7 5 °- tions upon fuch a difagreeable alteration in our climate, which had been 

generally thought before tolerably free from this calamity.
—ntar Bury 2* T h is  m om ing I have been m aking a vifit at L o r d  Cornwallis*s at 
St Edmund's Cuiford̂  about 4  miles from Bmy in Suffolk. L a d y  Cornwailis (whofe 

ju d gm en t and accuracy are fuj>erior to  all doubt or exception, and her 
borough í T  veracity ftill more fo) aíTured me, that on Sunday Iaft, about one, as*
I-cicci:er- was fitting and reading in her dreíTing-room at Culfordy fhe fudden-
(hirciina ]v felt and faw her chair and perfon m ove backwards and forwards ; fo ’
letter /rs«  that Hie fearched and examined whether any d o g  had g o t  under her feet

chair, or any one entered her chamber unperceived *, but found
F. R s. to ' hcrfelf abfolutely alone in the room : whereupon ihe tried, whether, by 
/¿/Prcf laying her hand or elbow ujx>n the table, fiie could repeat the fame mo- 
Ibid. ^?C2 tion, or any thing like i t ; but could not. She added, that ihe felt 

 ̂ ^̂  'herfelt a good deal furpiized at this extraordinary fenfation, at the in- 
‘ ñant o f  perceiving i t : but neither then, nor afterwards, had the leait 

imagination about an earthquake ; till, upon com ing down to dinner, 
ihe was aiked b y  M ifs Charlotte ConmalliSy her fecond daughter, a you ng 
lady grow n u{>, “  W hether ñie had not felt the earthquake ?”  M iís 
CharUtts agreed to the time •, and was herfelf alfo fitting and reading 
in her own dreíling-room , which was one pair o f  ftairs higher than her 
iadyihip's, yet on the fame fide o f  the houfe. H o w ever, it was alfo 
'; ! t  by Charlotte CornwalHs'% maid-fervant, whofe chamber was in 
a  dtfFerent p?.n o f  the houfe, and diftant from either o f  the ladies apart
ments j ami who was fo alarmed at it, as to leave her room , and come 
into her young lady*s, to fee what was the matter. N o  one elfe in the

houfe
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houfe i>erceWcd it. But Lady Cornwallis fays, that, as far as flie can 
learn, tliey were all ypun chcir feet; none buing fitting, cxccpt the three 
already mentioned.

The hoiifc lUnds alone in the park : and Lady CornwaUh had declined 
making any inquiry amongft the inhabitants ot t-he adjaccnt village-; 
partly^ for fear o f alarming them with apprehenfions o f danger, o f 
which they would be very lufceptiblc from the name o f an earthquake ; 
and partly from the little hopes flie could have o f procuring any tolera
bly accurate account o f the iadfe from fuch reporters.

P. S. On our return hither to M r lVoUaJlon'%̂  we found a letter from a 
worthy friend o f M r WollaftorĈ  and mine, M r Metcalfe, a clergy
man of reputation, fenfe, and fortune j who refides at hticefter̂  and 
lias two livings near that place ; one at Narboroughy the other at 
Tilton : out oT which I will tranfcribe a paragraph, which will ferve 
to confirm Lady Cornwallis'% relation.

“  Yefterday [It is dated Leicefier̂  0 £l. i. 1750-] alxjut noon, we were all 
greatly alarmed with a very great fiiock of an earthquake. I V a s  

“  in the pulpit at Narborough; where the whole church iliook with 
“  i'uch violence, that the congregation expected that the roof was 
“  falling in, and run out o f the church immediately, leaving the 
« poor parfon to ihift for himfelf 1 ftood my ground ; and, by 
“  calling to them, and afluring them there was no harm, prevailed 

on them to return, and make an end o f the duty : but it was with 
«  fear and trembling. It was felt pretty much at Leicefter *, but how 

much further, 1 have not heard.**
Since the receipt o f the above letter, I have read, in the public news

papers, an account o f it*s having been alfo felt at Northampton about 
the fame time.

So that no doubt can remain o f the fhock which Lady Cornwallis per
ceived at Culford̂  having been a real earthquake.

3. I beg leave to fend you fome memoirs relating to the earthquake,---- in a let-
which happened in thefe parts on fe’nnight, viz. Septmher ffr from the

the one is a letter from ':̂\x Thomas Cave  ̂ Baronet, o f Stanford 
Lutterworth in Leicefierjbirê  a gentleman of good fenfe, and unquefti- f  
onable veracity. The other is a paragraph taken from the Northampton Mr John 
Mercury of this day. A s for my own part, being engaged at church Ward, F.R.S. 
in a very folemn part o f our woríhip, I only remember to have heard a 
loud explofion, like that o f thunder; but my neighbours aíTured ac-
they perceived the windows to (hake and jar. I believe it was more company t<wo 
violent in other parts o f our county, and the counties adjacent *, but I 
am cautious of tranfmitting any accounts, but fuch as 1 think may be 
depended upon. ^ ̂  ̂ ana anotbtr
Jram tbi ^  Wcfton with Sutton in Northamptonlhire. Ibid. p 705. R tadQ ti. 25. 1750.
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---- iy Sir W e were amazed at an hour after 12 on Sunday by a violent ihoclc
Tho. Cave, earthquake while we were at church ; it lalted between 3 and 4'

and was attended with a prodigious rolling noife, louder than all the 
thunder I ever heard in my life, was it colle<fted into one explofion. 
'rhan,k God, no damage accrued to any ot us, beyond the contufion it 
occafioncd.

Sártbamptott, O if 8.

On Sunday the 30th o f lad month, about 4 after 12, a íhock o f an 
earthquake was felt in this town, and in the country round us for many 
miles *, but was not thought to be fo violent as thofe which happened at 
Ẑ ndoii at the beginning of the year. People who were fitting in the 
churches, or in their houfes, were moft fenfible of it, but thofe who 
were walking were not fo much afFe¿tcd and many confidered it at 
firft only as the noifc of a fudden guft of wind, or the remote running 
o f a coach or chair. W e don’t hear of any damage done thereby.

J  letter On Sunday Sept. 30. at AflAeŷ  in this neighbourhootl, about be-
jrum the Rrv. fore One, whilft they were Tinging after fermon, the whole congrega- 
WcUon̂ vXh flung into the utmoft conilernation, by a very terrible ihock o f
Sution" intbê '̂  earthquake; the fingers could fcarce perfuade themfelves to finiih 
iountyof their anthem. The reading-dtfk ftandsjufl: by the fmging-pew ; and
Northamp- I really thought that part of the church betwixt the chancel and the
WD, dated pillar next to it would have funk into the earth, with a loud and drcad-

■ 2. 175c. from a fort o f fubterraneous explofion, or whatever the learned
and curious will term it. After that awful noife, and fomething far ex
ceeding a common tremor, it kept rolling on feemingly from N. to S. 
with an hollow rumbling, like thunder at a diftance. This uncommon 
ihock, I find, upon inquiry, was felt in all the neighbouring towns in 
Letccjlerjhirey as well as in this county; and very likely we Ihall hear 
that many parts of the ifland were afFc(5ted by it,

4. As to the extent o f this pbanomenojî  with refpedt to the S. and S. W . 
inTlttur ' which alone I am at prelent capable o f giving you any information) 
from the Rev. it feems not to have reached much further than Towcejier : for it \\as not 
Mr N ixon , perceived at Stonŷ Stratford̂  8 miles fouth of that place on the London-

road ; nor at Newpori-pagnel 'm Buckiní̂ bamíhirey fomewhat more to the
E. of that town.

1750.  ̂ ^pent the week before lail at M r Blencowh  ̂ at Marfton St Laurence
in the S. W . angle o f our county ; and found that it had not been peN 
ceived there, nor in the other towns on the borders o f Oxfordfiire.

W e wont from thence to M r Holbeche'% o f Farnhorougb̂  8 miles 
weft ward o f Marfion-̂  on the confines of IVafKvickfljtrê  where we could 
hear nothing of i t ; tho* it was felt at Stockton and Leamington̂  villages 
lying more to the N . in the fame county, about 6 miles from War
wick.

It did not reach WarvDtck̂  but paffed on to Rughy.̂  and from thence 
entered Leicejlerjbire. 1 lately fent Nir JVard a letter, which I received 
from Sir libernas Cavê  Baronet, at Stanford̂  on the borders of that

county 5
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county i whereby it appears, that the ihock and explofion were felt in 
a very Airprizing manner there.

Hanbury  ̂ Efq; of Kelmarjĥ  in the road from Northampton to 
Market-Harborcugh^ told me laft week, that it was felt fo violently 
there, that the miniftcr and the congregation went out o f the church ; 
the roof o f which feemed to be difjointed, and ready to fall : and his 
I-ady, who was at home, leaning forwards to read, was íhaken out o f 
her chair upon the floor. I hear that fcveral repeated vibrations of the 
ihock were perceived at Peterborough ; the particulars of which I expe6t 
foon from a gentleman who lives in that place.

In anfwer to your fecond query, I find different accounts given by 
different perfons. Sir Thomas SamwelU Baronet, at Braddon  ̂ 3 miles 
W . o f Towcefter̂  being in his garden with two o f his fervants, heard 
nothing of the explofion. Some of my neighbours tell me they per
ceived it. M r Brookes, our clerk of the peace, informs me, that he 
was walking abroad, at a confiderable diftancc from any buildings, at a 
place called Oakly\ 3 miles from Ketterings and there heard the noife as 
o f a rifmg ruiVling wind, during the time that he walked 20 or 30 
yards.

The difference o f thefe accounts may, in my opinion, be reconciled, 
by fuppofing, that the explofion migiu have been heard abroad in fuch 
places where it was more violent; and not in others where it was lefs 
fo.

As for any thing (I prefume you meant lambent flame, vapour, Ís?í .) 
being perceived on the furface o f the ground, before or during the earth
quake, nothing o f this kind has as yet been mentioned to me from any 
quarter.

I find there has been a report o f a meteor, like a ball o f fire, appear
ing in the morning before the ihock was fe lt; but it is, by the judicious 
part o f the world, ranked among the other mirabilia ufually invented 
upon thefe occafions to amufe the vulgar.

5. The ihock o f  an earthquake lately felt here, which has been f o ----
much talked of, and in fome public papers magnified far beyond 
truth, happened on Sundaŷ  Sept. 30. about 20' alter 12. Our dridge D D
ftrangely fixed it at -V before one ; which is fo j)alpablc a miftake, and/  ̂ A/r Henry
contrary to the certain knowledge o f fo many hundreds o f people, that Baker, F.R,S. 
I could not but be furprized to fee it.

The effefts here were by no means fo confiderable as were reprefent- 
cd, efpecially at London. I was at that time in company with a pretty 
large number o f friends, juft returned from divine worfliip, and hardly 
fet down in the parlour; but no one o f us felt any thing o f it •, and if 
we heard any noife, did not diftinguifli it from a coach : but fome gen
tlemen, who were retired into their iludies up two pair o f ftairs, plainly 
felt it ; yet they were not the twelfth part o f the perfons then in my 
houfe, who all, whether on the ground, or firft floor, were quite infen- 
fib lco fit. However, it is certain that a great number of perfons in

different
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different parts of the town, prcctved themfelves lifted up by it, as they 
were in their houies, chough hardly any in the (Ireets took notice o f it. 
Thofe that accurately oblcrved it, defcribe it as fomcthing horizontal 
lather than perpendicular. A  Lady o f my acquaintance (landing with 
licr face to the S. W . plíúnly felt her hecis iiftcd up, and was thrown fo 
much on her toes, that fiie was in danger o f falling,: and it was ob- 
ferveti, that fome cafements were moved outward, as if  an attempt had 
been made to force them open, and the clattering o f faihes was as when 
a ftrong wind blows againil them.

In the long ftrect that runs from S. to N. it was obferved, chat the 
Jliock was fdt more on the eaftem than the weftern fide o f the way ; 
and I think the whole eaftern part o f the town was moft afFedled. Dr 
Sionehoufe, who lives in that part of it, felt it wich great violence, as if 
a loaded waggon had run ftrongly ^ ain il the gable end o f his houfe; 
and tho* the walls are remarkably thick, he was greatly alarmed with an 
ppprchenfion that they would have fallen.

What further confirms this remark o f the horizontal, or at lead ob
lique direction o f the impulfe is, that a cradle was rocked by it. In the 
Jioufe o f M r Teoman̂  where our little philofophical fociety meets, it 
threw down a board from the teiler o f a bed ; yet M r Teoman himfclf 
did not feel it.

I'here was a report, that in Abington-ftreet fome chimnies were thrown 
down j and this brought numbers of people from different parts o f the 
town, to furvey the fuppofed ruins; out it only fcrved to illuftrate the 
uncertainty of rumour. However, it was true that a few bricks were 
thrown down from a chimney in Qollege-Lane.

It is very certain, that all who felt the íhock heard a hollow ruiliing 
noife ; which, fo far as 1 can learn, feemed to come in a direction from 
tiie S. W , to the N. E. In rooms where feveral perfons were together, 
ibnie were ilrongly fenfible o f it, w'hile others felt nothing at a l l : and 
(cateris paribus) 1 think it was felt more fenfibly by thofc above than 
thofe below, and by fuch as were fitting, Handing, or leaning, rather 
than walking.

A  lumbering kind of noife was heard by fome in lower apartments, 
as if fome one over their heads had fallen down on a fudden, with a dead 
w eight; and fome thought they heard fuch a noife in the floor beneath; 
fome thought the quivering o f the ground continued longer than others 
apprehended ; but I have met with none wlio in this refpeil were fo 
accurate in their obfervations, as my ingenious friend M r Sbippley, who 
affures me that he felt four diftind concuflions (the fecond and third of 
which were much more violent than the firft and laíl) all within three or 
at moft 4̂ ''.

As far as I can learn from the moft diligent inquiry I can make, the 
tremulation of the ground extended itfelf at leaft 6o miles in length 
from S. to N. and from W . to E . about 25, or at moft 30.

It
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It did not afFeit eitlier Newport'pagnel̂  or Tcxvcefter̂  to the fouth  ̂

buc was fclc very near the latter, and at Icaft ó miles S. oí this place, 
and all the way between that and Nottingham  ̂ and a little beyond it 
eailward ; it Icarcc rcached Higham-Fetrerŝ  and was not felt at Coven
trŷ  and but very feeble withm 5 or 6 miles to the E. o f i t : buc its 
grcatcfl: violence Teemed to have been fpent on the villages o f Creatan̂  
Cottejbrocky Kilmarjhy MaidwelU Evejion̂  and fome other fmall towns 
within 4 or 5 miles of Market-Harborougĥ  moftly between us and that 
place.

A t Creatoh a friand o f mine was fo moved, as he fat at dinner, that 
his elbow ftruck againíl the wall, tho* he fat at fome diftance from i t ; 
the roof of the houfe gave a great crack ; and in a neighbouring houfe 
a brafs kettle was thrown down, as in another a plate o f pewter was. ’

A t  CoitfiJhrock-j Kilmarjĥ  and iVejion̂  the congregations, which were 
c yet come out of their refpeitive churches, were all exceedingly ter-

5 1 9

not
rified; feme Ihriekcd out, others quitted the place ♦, and the worthy 
clergy nian at IVeftcn'Vsith Sutton ntzx Harborougb  ̂ fays, in a letter pub- 
liihed in our Mercurŷ  dated the 2d inftant, “  that, as they were fing- 

ing after fcrmon (he adds, a quarter before one) the whole congre- 
‘ gation were thrown into the utmoft confternation, fo that the fingers 

could hardly prevail on chemfeives to finifh the anthem.’ * H e adds, 
that he thought that part o f the church betwixt the chancel and the 

“  pillar next to it, would have funk 'into the earth; and that it was 
“  attended with a loud and dreadful noife, from a fort o f fubterraneous 
“  explofion.”

A t Maidwell̂  M r Scawm  ̂ leaning upon a large marble chimney- 
piece, was violently íhaktn *, and in the neighbouring pariíh o f KUmárjh  ̂
Mrs Hatibutjy who was then reading by her fire-fide, her chair being 
tilted forward, was thrown down on her hands and knees; and the 
whole parilTi at church were fo alarmed, that they broke up the aíTem- 
bly, and ran out into the cluirch-yard; but the Minifter perfuaded fome 
of them to return, and difmiiled them (as I am told) with an extempore 
prayer proper to the occafion.

Some ftrange ilories have been told o f much more violent efFe£ts pro
duced elfcwhere *, particularly that a chafm was opened at a garden at 
Baventry •, buc I can find no real foundation for them.

N o building, that I can learn, has any-where been thrown downj 
but 1 am very credibly informed, that a beam in the new toll-houfe near 
Harborougb was fplit by the ih o ck : and one tragical efFcifl is certain ; 
I mean, that Mrs AUcock̂  wife to the chief gentleman in LoddingtoHy 
who had bee n delivered ot her firit child a few days'before, and v/as in 
a very fine way, was fo alarmed wich the accident, that iht: expired 
within a few hours, to the great grief o f all chat knew her.

1 was furpri'/ed to fi« how littic the inhabitants o f Northampton were 
iniprefiTcd with this awful (though by no means fupernatural) event: thi 
found 0Í fuch a fiiock was, in a manner, grown iamiliar to their ears,

bv
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by what they had heard from London̂  and other places. Many did not 
themfdves perceive it ; others found it very gentle ; and in a very few 
hours it fcemed to have affe<5ted them no more than a íliowcr o f rain.

I obferve, that moft accounts from the northern parts date the ihoclc 
later than we felt it here ; but that may perhaps be accountcd for by the 
diiterence of clocks ; but where they were moft exadly adjufted, all 
agree pretty well as to the time. I find alfo, that the degree o f the 
iliock was very diíFcrent in nearly contiguous places. Thus at Eaflon- 
Maudit it was hardly felt at all *, but at Cafile-AJhhy was very violent. 
It was fenfibly perceived at iJord P^w/ri/’s, and, not at all at Tew- 
ceftei\ tho’ within \ a mile of i t ; and, generally fpeaking, the higher 
places were moft affeded, tbo’ in fotne it was quite otherwifc.

Ic had been calm cloudy weather for feveral days before; and what 
little wind there was to be perceived was generally W . The height 
o f the Barometer was as follows, on and about this remarkable d a y ;
•VíZ.

Thurfdayy Sept. 27. 29“ 95
Fridaŷ  Sept. 28. 29—  9
Saturdaŷ  Sept. 29. 29— 88
Sundaŷ  Sept. 30. 29— 79
Monday  ̂ Otl. 1. 29— 68
Tuefdayj OS. 2. 29— 80
Wednefdaŷ  Oit. 3. 29— 83

The morning on which this phenomenon happened was remarkably 
calm •, but quickly after the Ihock the wind rofe, and clouds which had 
covered the Heavens for feveral days, were pretty much diiperfed. On 
Monday  ̂ and on Tuefday and IVednefdaŷ  the fun íhone clearly all day 
long. There was a report, that, on the morning o f  that Sundaŷ  about
4 o ’clock, a ball of fire was leen ; but 1 could not trace it to any cer
tainty. On Monday night the iky in the eaft was as red as blood ; and, 
on Tuefday night, we had abfolutely the fmcft Aurora Borealis that I re
member to have feen *, o f which 1 ihall add a íhort account, by way 
o f poftfcript, when I have added a mifcelianeous circumftance or two 
to thofe I have mentioned concerning the earthquake.

I am told, that, in fome places, two fliocks were felt, nearly at the 
fame time, and within a few feconds o f each other. This is faid to 
have bee/i the cafe at Nofely in Leicefterjhirê  which ftands very high ; 
and at T'ehertoft in this county. But I have received the moft certain 
account o f this from Hill-Morton. M r Pool, who keeps the turnpike 
there, and is remarkably curious, for a man in his fphere o f  life, in
forms me, that he felt himfelf moved, as he fat in his chair, in fuch a 
manner, that he thought fomebody had been at the door ; or (if I un- 
derftand him right) as if fomething had fallen againft i t : and when he 
came to the door, about 2 or 3" after, he felt a motion that he certainly 
knew to be an earthquake.

^20 Meteorological Obfervations,
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I do not hear oF any thing feen in or upon the ground ; unlefs the 

cafe of a good woman at fVelden may be accounted an exception ; who 
ikys, that, while ilie was fliakcn by it, ihe faw the ground move around 
her.

M r Scâ 'Jien is very confident, that he heard that rufl;v>g noilc (\o 
generally fpoken o f by all who obkrved any thing extraordinary) not 
only befort, but after the fliock ; and that he could by both trace the 
direction mentioned above.

I ihall only add, that a very worthy lady o f  this town (niece, as 1 
remember, to Sir Ham Sloane) obfcrved, that, ju il before the fhock, 
her birds drooped remarkably, and hid their heads under their wings: 
a circumilance which is often oblcrvcd in lialŷ  and other places where 
thefe phenomena are f requent,

Thefe are the moft material circumftances I have yet had an oppor
tunity o f colleiiting ; and ii any thing elic, which I'eems at all worthy ol 
r.otice, ihould occur, I lhall be very ready to impart it.

P. S. The principal circumftances attending the Aurora Borealis men
tioned above, were as follows :

On Tuefdaŷ  the fecond o f this month, as I was walking home from a 
neighbouring village, between 6 and 7 in the evening, the iky being 
remarkably clear, and the moon then fhining with delightful luftre,
I happened to turn, and obftrvc in the N. h . a pretty large cloud, 
nearly in the form of a globe ; which fcemed ñríl of a whitiíli, then 
of a very luminous appearance. It feemed connected with a cloud> 
which was dark, and fomewhat bluiih, and fpread itfelf (almofb 
iike a vail beam o f a building) from the N. K. to the N. W . A t  each 
end it was a little bent towards the horizon ; but by far the greater 
part was in a horizontal pofition, and leemed to occupy the northern 
part o f the Heaven, from the altitude o f lO to about 15®. The cloud 
I firft mentioned foon appeared like a globe o f lucid fire, much 
brighter than the moon *, and iliot corufcations, fometimes in a per
pendicular direftion, but much more towards the dark horizontal 
beam, if I may be allowed fo to defcribe it (thro’ which, by the way,
I could not then difcern any ftars). Thro’ this the light darted from 
N . E. to N. W . fo that at length it feemed all in a blaze ; and from 
it there ihot up feveral luminous pillars, perpendicular to the horizon, 
and directed towards the zenith. They were o f very unequal lengths, 
and fome of them appeared in a conical rather than a cylindrical torm.
As thole to the W . brightened, thofc firft raifed difappearcd ; till at 
length all the horizontal track o f light vaniilied, and fome long trun
cated pillars, often varying their length, remained in the weft ; often 
rifing almoft to the zenith, but generally fecming to hang between 
30 and 70°, fo far as I could conjeture. When this beautiful appear
ance ceafed, the iky appeared reddiíli in the eaft; what before con- 
ftituted the lucid globe, feemed refolvcd into lisht clouds, o f various 

V O L . X . Part ii. X  x  x forms

\ j n j p



forms ; and that part o f the horizon looked much as it docs in a 
fummer*s morning, when the fun is within a few minutes o f its rifmg, 
and tinges the clouds o f a light red. But all this fcemed to difperfc 
in a few minutes, about 7 ; and I neither faw nor heard o f any thing 
remarkable.

__  ̂ 6, In the morning,  ̂ before one, there was a gentle weilerly wind,
___fomcthing cool *, but for fome time before the earthquake happened, it
to the ear/0/ was quitc calm and clofe, and much warmer. I'he air was very dry, 
Cardigan. clouds that had no motion, but prevented the fun’s ap-

think) all day. T h e  noife that prececlccl the earthquake was, 
Headoa. 25. for a tew feconds, like the rumbling o f  a coach upon a bridge, or thun-
1750. der at a diftance, when there were two confiderable explofions very 

near one another, which gave the great (hock •, and after that the noife 
continued as before for about halt a minute, the earth trembling all the 
while ; but I don’t find any body perceivcd any fulphureous fmelJ.

The direction o f the earthquake was from W . to E. as was very 
eafiiy difcerned by every body that was out of door, as I was, and took 
notice o f the noife.

It is probable it began in Derhyjhirey or fome o f the counties to the 
W . o f that (for I am informed it was felt as much at Derl^ as here, and 
at ail places between) *, and paifed off the ifland thro’ Umolnjhtre  ̂ and 
part o f Cambridgejhire.

The breadth trom N. to S. I imagine to be 40 or 50 miles ; o f which 
much the greateft part lay N. ot this place.

The force o f the íhock was chieily, if not intirely, lateral; and fo 
confiderable, as that feveral people, who were fitting in chairs, catched 
at the walls, tables, and fuch things as flood next them, expeéting they 
ihould be thrown down : buildings o f all kinds were ihaken greatly ; 
and the beds, chairs, and fuch things as ftood above-ftairs were dif- 
placed, and rocked about very much : windows were ihaken as if  they 
would have been broken ; and in feveral places pewter upon ihelves in 
kitchens thrown upon the floor.

A t feveral churches, where divine fervice was not finiflied, both in 
this county, Rutland  ̂ and Leicefterjhirê  the people were fo alarmed, 
that they ran out, fearing the churches would fall on their heads; apd 
fome were fo terrified, they fwooned away.

A t  Stonton̂  fome of the plaiftering of the church was ihaken down ; 
which moil terribly frightened the people that were in it, and obliged
them to run out.-------- 1 have not heard of any damage being done by
iit more than fome chimnies thrown down, but nobody hurt by them.

P . iS. Detne ftands clofe to the road which leads from Northampton

• to Stamford; it is about 25 miles from the former, and 10 from 
the latter.

J22 Meteorological Ohfervat¡om,
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7. The firíl íhock appcaral to us at about half an hour pad 12, a t ---- in a Ut-
our houfe, as if a large Hack o f chimnics had fallen through the roof
upon the chamber-floor over our heads (which at firft we took to be the 
cafe, but in a very few kconds rccolltcled what it was). I ’his was Ayfcoû h, 
fucceedcd by a prodigious rolling noife, as if the whole houfc was fall- optician̂  in 
ing upon us, which we expected it would do, before wc could get out Ludgatc- 
of it. When we wtre out, we could not help looking Ix-hind us, to fee 
if  any thing was fallen *, but found all fate. W e could perceive the 
floor, isrV. to fliake very fenfibly ; and a walking-ftick, that iVood in ftoni«Lei- 
one corner o f the parlour, was thrown down ; it alfo íhook down feve- ccfterihire, 
ral large ftones from oiF an heap that lay in the yard.

A  gentleman, who was walking from his own houfe to dine with us,  ̂
happened to lay his hand upon a gate, to open it, jufl: after the firit 
noife, and found the gatc-polls, (sc. to fhake and totter about as if  they 
were falling. In a great many places fcrvice was not ended at church ; 
and in fome the whole congregation ran out, and happy they that could 
get out firft. A  gentleman ol fortune near Letcefter̂  narrowly efcaped 
being killed by one of his own chimnies ; which fell fo near him, that 
fome o f the bricks grazed upon his Hioulder.

By what I can hear, it reached 30 or 40 miles from us each way ; 
and I fanfy we were not far from the center o f it.

As near as I can judge, it lalled about 20'^ at leafl:; but it*s duration 
and appearance was different to people in different places.

8. The Rev. M r Daniel Goodricĥ  at Oundle in Northamptortjhirê  — ir. a ht-
has fent me an account o f the earthquake felt in that and the neighbour- ter from the 

ing counties, Sept. 30. at 12 ! at noon. Z>
H e informs me, that he was then at Uppingham in Rutlandjhirê  s to 

fitting in a room intent on writing and thinking, when he was furpri- MrU Biker, 
zed with u found very ftrong and aw ful; which, at the firft moment, F.R.S. Ibid. 
made him think o f the rattling o f a coach upon the pavement: but this P- 
apprehenfion was immediately corrected by fomewhat very different in 
the found, and raifed in him an idea of thecrafhing of a falling houfe.
1 le felt himfelf in a very íhaking way : the table at which he fat ihi- 
vered, and the windows o f the room jarred : but he did not think o f an 
earthquake, till the people o f the houfe came into the room, and told 
him what had happened. Some ilates were iliaken o ff the houfcs, and 
in one houfe the hammer o f a clock ftruck the b e ll: fome chimnies 
were thrown down •, many talked o f a fenfible heaving o f the ground : 
but, he fays, he is credibly informed, that, in one houfe in that county, 
the mud floor was cracked not a little in 3 or 4 places. In one houfe, 
in the town o f Uppingham, where two men and a woman were fitting, 
upon the approach oi the found (tho* they had no thought o f an earth
quake), the men could hardly draw their breath in the houfe ■, but were 
immediately obliged to go out for frefli air ; but the woman felt no 
diforder. M y iriend adds, that attentive obfervers apprehended the 
found to have moved from the N. to the S. or from N. W . to S. E. and
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that himfelf had the fame apprehenfion i and that, according to his 
prefent intelligence, the whole fliock. was felt in the counties of Nor- 
thatnpton, Leiccfter̂  Nottingham, Rutland, and Lincoln, aflc6ling a track 
o f the county of about 60 miles in length, and as much in breadth. 
1 have given you the account in his own words, with very fmail va
riation.

■a htttr 9. This waits upon you with a letter I have jufl: received from Pe-

Meteorological Obfervations.

fram the Rev. tetborough. I iiope the veracity of my correfpondent, who is Regiíler 
D c o f the place above-mentioned, and a gentleman of good credit, will

?  N f X 0 n , r . / ? , 0 .  1  r  / - I  •  1  r  r  1

to the Pref atone tor lome defects in the iorm of his account-
firming to ac- Since I had the honour to write to you laft, I luve met "with two
<ompan) a gentlemen in my neighbourhood, one of them a clergyman, who afiu-

about 6 or 7 on the morning before the late earthquake, 
S m i t h  ̂ Tcíenibling the meteor commonly

called a falling ftar ; only with this difícrence, that this phii;nomenon, 
a very far- after running lome fpace, burlt into fcveral ftreaming rays, confiiling

! tieular ac- fparks of fire, in the manner o f a iky-rocket.
( eount of the *
\ Earthquakefe it  on Sept. 30. 1750. Ibid. p. 727. Noi-embcr 8. HeadKov. 15.1750.

I Reverend Sir,

I Received your favour of the i6thcurrcnt; and the following account 
of the late earthquake, as it was varioufly ielt here, is an anfwer 

thereto-, which (as I could gather it from others, and colled of myfelf) 
pleafe to take as follows :

Some little time after morning fervice at the cathedral church was 
over, as near as I can guefs about 25 or 30 minutes pail noon, as I was 
in my garden with two friends, it being exceedingly calm, the fliy 
fomewhat covered with light mottled clouds, I took notice of a hollow 
odd noife, and at firft judged it to be a coach under the monaftery 
walls ; but foon found it was otherwife ; and all of us then judged it to 
be thunder at a diftance, but pretty loud, and of a hollow report. I 
was then 40 yards at leaft from my own houfe, and about half that dif
tance irom M r Archdeacon Bro'ivne'Sy and not any buildings to the S. 
of us. 1 heard the noife o f the explofion at leaft 2' after I took notice 
of it. lt*s courfe, as 1 could plainly diltinguiíh, was from N. E. to S. 
\V. or thereabouts. W e felt no fort of fliake, nor did my wife or fa
mily in the houfe. M y next neighbour to the S. o f me, and his family, 
being at dinner, felt the ihock after the noife had partly paffed, and 
were fenfible what it was-, but not very much, and but for a iliort
fpace o f time.

A  perfon o f  very good reputation, who lives in the Minfier-Clofê  
was then in a chamber, heard the noife, fufpeded the caufe (it being 

' '  Sunday.̂  and no carr about), immediately threw up the farti, and ob-
Í ierved, as the noife o f the expíofion decreafed, the ihock came on : the

|5l tables, chairs, in the chamber iliook ; the window’s clattered : he
very fenfibly feit the fíiock, which lie affirms iaílcd a minute at leallj

only.
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only, when it firft fliook, it was with the greater violence, and dwind
led away by little and little, till ’cwas gone, in the fame manner as wcnc 
the noife. The people below were all affeited by i t ; but not fo 
much, or fo long. One other peribn in a narrow ftreec in the town, 
iitcing in a low room, with a brick floor, heard the noife, but judged it 
to be an odd lumber above ftairs, or fome carriages coming on (as moit 
people firft thought who were within doors); and prefendy the floor 
under his chair heaved, and continued in a furprizing agitation for r'.
1 le was very much alarmed, and ran into the llrcct, where a great 
number o f people inftantly appeared j fome to fee if any coaches or car
riages were coming, others to get away, expecting their houfes were 
tumbling ; and others finding lomewhat extraordinary had happened, 
but at tliat inilant did not know what, and came to fee, i^c. The per- 
fon who felt the ground heave was fo frighted, that he b:’came Tick, 
thereupon. A t Longtbcrpê  a mile W . o f us, the clergyman who did 
duty there was jull then fat down to dinner with Sir Francis St Johtty 
Bart, and his daughter, when a rumbling noife was heard, particularly 
in the chimney. Sir Francis expc¿ted the fame was on tire, got up to 
fee *, which fuddenly ceafed, and immediately was fucccedcd by a cô -̂ 
cullion o f the ground. I had this from the clergyman, who tells nic 
further, that he felt it fo fenfibly, that he was obliged to relinquifli his 
chair, and, when upon his legs, to lay his hands on the table to fupporc 
himfelf. Mifs St John was in like manner afl’eiled. Sir Francis Oiily 
heard the noife, which he compared (and, for what I know, very pro
perly) to the explofion of a cannon at a diftance, not . being in the lead 
fenfibleof any motion under foot, altho* the diftance between the par
ties was very inconfiderable. The fideboard, with the clattering of 
glafll’s, (^c. they thought was tum bling: they were fo furprized, thar 
he doth not remember how long the trembling continued. A  perfon 
in the fame village affirms, that, being fitting, he was fuddenly lifted 
twice or thrice on the ground, as with a fpring, and dropped again. 
Many people felt it there in various fhapes. A t Caftor̂  a mile and half 
ftill farther W . one M r Serjeant fays, that, looking out o f a window a 
confiderable height, he found the houfe reel more than once, and then 
come into it*s place again with a jolt. Many very odd inftances we 
have of it. Some heard the noife, and felt not the ihock *, otliers felt 
it, and did not hear the noife. 1 am informed it was felt at Bofton, which, 
lies about 30' near N . of us j and it was felt a few miles to the S. So 
that its extent here, from N. W . to S. E. or thereabouts, feems to be
about 40 miles.------Upon the whole, I find, the higher one was, aa
farthi r from the centre, the more the fliock was felt *, that it was lo ca l; 
the found of the explofion was heard as well abroad as in the houfes, 
though people differently fituatcd judged differently what the found 
w as; that not any fmoke, vapour, or flame, appeared on the furface, 
as i have heard.
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Part of a X X X IX . On Saturdaŷ  Oií?. i i .  1749. about 7 in the evening, there 
Itturfrom was an earthquake in Francê  which, according to my own inquiries, 
M. ííc Rcau- reached one way above 60 leagues in extent, from our coaft o f Poiifott 

Prcf. beyond Lu^en  ̂ as far as the neighbourhood o f Blots, I was then at my 
cendrnin̂ an own houfe at ReaumuTy and Ikting in a clofet on the ground-fioor. 
Earthquake where I had only notice o f it by a noife like to the rattling o f a coach 
/<-//i»Francc,  ̂ rough uneven pavement, which feemed to grow ftronger,
Ibfd*' 6̂̂1 different fits, for about a minute and a half. 1 went out o f my
Oa/rJpat\¡¡ clofet to inquire what others might have felt, as Í had not been at a¡l 
April 23. * iiiocked myfelf, in other parts o f the houfe 9 and I met with fome la- 
*7>o- dies juft come in a fright from the apartments up one pair o f ilairs; 
íwa'May 17. a learned Father o f the Oratoire that was with me, and was juft
*'  ̂ ’ then run down, upon it’ s íhaking, from a turret, on the top of the houfe, 

the motion o f which had very much furprized him.
In the village feverai people alfo felt the Hiake; but others, that 

happened to be employed, were not fenfible ot it. 1 was informed, 
that, in fome other villages and country-towns, it was more confide- 
rablc than where I w as; but I did not hear that it did any-where any 
mil'chief worth fpeaking of.

Bxtra^ofa X L . I obfcrve, in M r 7Ví¿rjí>/V’s Journal, that a certain ingenious
letter from gciuleman would not allow the laft iliock o f an earthquake in London

iie earthquake, becaufe it was not central i but rather calls it an
Mead! F̂ R̂.S. airquake, becaufe it was lateral. I have felt many ihocks, fince I have
<onctrKÍrrg been in this country •, particularly ii\Smyniâ  7̂39* when, after the great
Earthquakes /hock on March 24. there were fome fliocks every day for a month ; 
/̂ Sm)rna. or none went into houfes before the latter end o f April: 

Datelco^ when I had time enough to obferve their motion, which was regularly
ilantinopic, periodic, or about the fame hour every day. But I muft differ from this
lWayz3.i75o. unknown gentleman’s opinion fo far as to fay, that every one o f thoie 
Read]̂ \y 5. /hocks was lateral, moving from the S, to the N. and, as near as I could 

judge, the motions formed acute angles, fomcwhat refembiing the 
motion o f lightning.

Ok the caufes XLT. I. When fo great and unufual a phicnanenofi as an earthquakê  
0/ repeated, happens among us, it will naturally excite a Icrious

^  ̂ ^refiedtion in every one that is capable of thinking ; and we cannot help 
Stukciy.A/.Z) confidtrring it in a philofophical as well as religious view. Any mind

F. M.S. will take the alarm, when v/e perceive a motion that affeils the earth, 
iot/je Prt-f. that bears the whole city o f London  ̂ and fome miles round *, and at the 
ilírt/Mâ rch fame time, whilit it givts us fo fenfible a ihake, fo gently fet? js down 
22 17̂ 0 again, without damage to any buildings, and without a life loft.

In the w o rk s  o f  N a tu re  and P ro vid en ce  there are no degrees o f  Great 
and Little : com parifons are incom patible •, ncverthelefs w e ourfclves 
are m ore affected w ith  w h at feems great, in our ow n  apprehenfions i 
b u t  an ÜMX1P0TENT P o w e r  adm its o f  no diftinétions ; and whilft

pro-
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prodií^ious effeéls are produced from caufes imperceptible, it rightív 
claim fcur ferious attention, as well as wonder; nor need we Jofe fighc 
of the theological purpofe o f thcfe amazing alarms, whilft we endea
vour to find out the philofophy of them.

Permit me, then, to throw in my thoughts on the caufe o f earth» 
quakes 1 did not enter into the common notion of ftruggles between 
fubterrancous winds, or fires, vapours, or waters, that heaved up the 
crround, like animal convulfions ; but 1 always thought it was an elec
trical fhock, exactly o f the fame nature as thoie, now bccome very 
familiar, in eledtrical experiments.

When we reflect on the unufual winter now paíl, beyond what oc
curs to any one*s memory, tiiat it has been dry and warm to an extra
ordinary degree, the wind generally S. and S. \V. and that without 
rain, we may, with much reafon imagine, that the earth has been in a 
ftate o f E!e¿lriciry, ready for that particular vibration wiierein Eledtri- 
city confifís.

• And that it has been fo, we may further conclude from the extra
ordinary forwardnefs of vegetation, from the frequency o f the northern 
lights, and efpeciaily of that called Aurora auftraliŝ  which are with us 
infrequent, and twice repeated, juft before the earthquakes (being of 
fuch colours as we had never feen before), and removed fouthward, 
quite contrary to thofe common with us.

Add to this, that fome foreigners among us, from and thofe
parts, where earthquakes are frequent, obferving thefe lights, and the 
particular temper o f the air, did actually forefee the event of an earth
quake. A ll thefe matters concur, in ihewing, that the earth was in a 
ftate o f Electricity, beyond what has ever been in our memory.

Admitting this, there is nothing wanting, to produce the wonderful 
efFedt o f an earthquake, but the touch o f any non-ele¿tric b o d y ; and 
that muft neceflarily be had ab extrâ  from the region ot the air, or 
atmofphere.

W e had lately a very pretty difcourfe read here, from M r Franklyn 
o f Philadelphia *, concerning thundergufl:s, lights, and like meteors.
H e well folves them by the touch o f clouds, raifed from the fea (which 
are non-eleélrÍcs), and o f clouds raifed from exhalations o f the land 
(which are eledtrined): that little fnap, which we hear, in our eleótrical 
experiments, when produced by a thoufand miles compafs o f clouds, 
and that re-echoed irom cloud to cloud, the extent o f the firmament» 
makes that thunder, which afFrightens us.

From the fame principle I infer, that, i f  a non-ele<5tric cloud dif- 
charges its contents, upon any part o f the earth, when in a high-elec
trified ftate, an earthquake muft neceflarily enfue. As a ihock o f the 
eleitric tube in the human body, fo the lliock o f many miles compafs

•

•  Read Nov. i6 , 1749. publiíhed with other trails on ElcÜrícity ; by M r FcterCoi- 
iin/ortf F. R. $. Londin »750. Bvo,
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e l  folid earch, muft needs be an earthquake ; and that fnap, from the 
contad, be the horrible uncouth iioife thereof.

I have been informed, by thofe who were up, and abroad, the pre
ceding night, and early in the morning, that corufcations in the air 
were extremely frequent (which confirms us in the notion of the earth’s 
being then in an electrified Hate); and that, a little before the earthquake, 
a large and black cloud fuddenly covered the hemifphere; which pro
bably occafioned the lliock, by difcharge o f a ihower.

It may be faid, that, if this were the cafe, earthquakes would happen 
much oitener than we find them. It may be anfwered, that they pro
bably do, much oftener than obfcrved : but flight ones ; becaufe oí the 
carth*s bc'ingjlfghtly eledrificd. And fuch a winter as this has not been 
known before ; to which we attribute the prefent earthquake.

The reafon is obvious, why earthquakes arc not fo frequent with us, 
and the northern regions in general, as in Italy, and more fouthern 
clim es; and a due confidcration of it confirms our reafoning. All Elec
tricity requires great dryne/s ai'.d ‘ivarmlh; and I doubt not but earth
quakes, o f a fmal! degree, have and do frequently happen. And many 
people now recollt(5Í:, that they have been iliaken in their beds •, though 
they took no notice of it tlien, having had no experience o f an earth
quake.

A ll that we have faid upon the fubjedt receives great ftrength from 
this particular, that water tlrengthens and conveys the force oí Eieélri- 
city- From whence we may account for that obfervation, that the 
moll dreadful efixas of earthquakes are always felt in maritime towns *, 
as Port'Royal in ''Jamaicâ  Lima in Peru  ̂ Mejjina in Sicily, And

we find plainly, that the Hiock went along the river, both up
wards and downwards, farther than by land \ like the bottle o f water 
held in the hand, in eledrical experiments.

W e argue the fame from the ficknefies, pains in the joints and back, 
rhcumatic, hyfteric, nervous cafes, head-ach, colics, and the lik e ; 
which many people, efpeciaily of the weaker confiitutions, felt, for 
more than one day after: juft as after electrification.

But from hence it is highly worthy o f remark» that the finger of 
I 'rovidi-nce is notoriouily diicernible herein ;

■ ■ ■ of H  I M ,

IVho guides the Thunder, and diretls the Srorm.

Tho’ it operates by natural caufes, yet it is that which gives them their 
deitination. For, though the toads of the fea are moil liable to, and 
iufceptible of, this mighty ihock, which we call an earthquake ; yet the 
chaftening rod is dire¿lcd to /íícvw and cities, where arc inhabitants, 
the objects o f it̂ s monition ; rot to hare cliffs, and an uninhabitid beach. 
And there cannot be a more dirt£l proof, that earthquakes are dfvine 
'¡lidgments, than this oblervation : for, in all antient hiltory, earthquakes 
.tre ever found in great cities. /L D . 17, no k íi  than 12 ííourjíhing

cities
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citks in mnor were dcilroyed in one night. In A. D . 1456. at 
40,000 people pcriihcd by an earthquake. In 1531. in tlie 

city o f Lifl'Cn-, 1400 loulcs were thrown down.
VVe fee and aduVire the effects o f Elcftricity, and its ftupendous 

properties, every day •, which fcems as it were an animating foul to 
Tiiatter. The Antients had a notion that the earth was a great animal ; 
probably from fome obfervations o f Elcdricity ; but certainly, when in 
our days we feel thefe unufiial and extraordinary convulfions of nature, 
it is a ieíTon to us, to do our duty toward that Great Being, who, by a 
drop of water can produce effeóls fo prodigious.

2. A m o n g  all the appearances o f nature, which are the fubjefls of-^—  
the inquiries of t he / Í í í y í j / none would more fenfibly affed the '̂*”*' ^ 
m i n d s  of contemplative perfons than that of an earthquake; t f p c c i a l l y $ 
to us in this country, where they io feldom happen. ,;jo .

W h en  1 laid the preceding pap: r betore the Societŷ  I found that 
fome worthy members had not fully entered into my way o f reafoning; 
nor with that ferioufnefs fo awíul a fubjeót required ; therefore I judged 
it necefliiry to treat upon it in a more diffufive manner ; and with fome 
further confiderations relating to that argument.

Among the numerous accounts received here, and obfervations upon 
the manner of it, I judged it became the Society to inquire into the caiifc 
or fo extraordinary a motion, o f which we could not have formed a 
proper -idea, had we not repeatedly both fcen and felt it.

The notions of the Antients are fufnciently known; nor have the 
moderns any-way improved upon them, any further than by fome chy- 
mical mixtures. The vulgar opinion goes no deeper than fome caverns» 
not far below the furface of the earth i wherein are ingendered vapours, 
explofions, fermentations, and fires from inflammable minerals, that 
caufe thefe convulfions of the furface.

I fliall not pretend to deny, that there may be fuch vapours, fermen
tations, rarefactions, and inflammable fubflrances, and adlua! fires, in 
the bowels oí the earth, and that there may be fome caverns under
ground, as Well as we find fome few above-ground, PooPi Holê  Okey 
lioUy and the like, in mountainous countries. W e know there are hoc 
fprings running continually, and vulcam's frequently belching out flames 
and fmoke; and to thefe moft probably, fome fmaller earthquakes are
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owing.
But thefe matters are very rare, much rarer than earthquakes, both 

as to time and place. Fefttvius in Italŷ  and in that part o f it abounding 
with mines of lulphur-, jEtna in Sicily ; fome on tlie great Andes moun
tains in Americâ  and the like. The fcarcity o f them, in my opinion 
is fo far from being a proof o f the general cavernous ftate o f tlie earth, 
that it ftrongly proves the contrary.

How many thoufand acres o f coal-mines, ftone-pits, and the like, do 
tliey daily work in England  ̂ and have done for ag<.s ? I have been my- 
felf I C O  yards deep in a falc-rock. I have walked half a mile length- 

V O L .  X . Part ii. Y y  y wife
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wife, diredlly into the earth, and under the bed of the ocean : but we 
never hear, from the many hundreds o f thoufands o f workmen in 
this kind, o f the cavcrnous ftate o f the earth.

On the contrary, by their hard labour they confefs it far othcrwifc. 
Nor have we any rcafon, in England  ̂ to believe there arc great mines 
offulphur, and inflammable minerals : nor, if there were, could thiy 
burn, and caufe convulfions of the earrh, unlcfs there were proper ca
vities, and conveyances o f air j as in coal-pits, when fee on fire.

But even from thefe coal pics, when fired, do we ever find any thing 
like an earthquake produced ? Nor did we obferve, in thefe two lalt 
earthquakes, any ñre, vapour, fmoke, or fmell *, or any kind o f erup
tion in the leaft, in fo'great a llruggle of the fuperfice, as aftléted a cir- 
clc o f 30 miles in diameter.

Indeed this confideration alone, o f the extent o f this furface, is fuffi- 
cicnt to overthrow any fuppofition o f earthquakes being chiefly owing 
to fubterraneous vapours. For it cannot poíTibly be imagined, that 
iuch can have fo immenfe a force, as to a6t upon that compafs inftan- 
taneouily, all at once, and never break ground, fo as to be difcoverable 
to fight or finell. Many accounts we have o f a little fire-ball burfling in 
the air, at a great dilVance, and inftantly propagating a fuiphureous 
fmell all around it for miles.

If the motion o f a fuperficies o f 30 miles diameter was owing to 
fumes and vapours, we ought reafonably to find fome great difcharge 
o f them, like a coal-pit fired ; the operation o f it ought to be hours 
and days in continuance, not inftantaneous : and the evaporation of fuch 
a quantity o f infiammablc matter requires a long time to evacuate 
itfelf.

There is another argument, which, in my opinion, utterly overthrows 
thefe fuppofitions; and that is, a due confideration o f fprings. I f  we 
would iorm any tolerable idea o f the nature o f fprings and fountains 
perpetually flowing, and that (generally fpeaking) from the creation o f  
the world, we muit needs conccivc, that G o d  A l m i g h t y  has laid 
their pipes and canals in the earth, like as he has planted the veins, ar
teries, and glands, in an animal body •, and that likewifc they are more 
and more ramified, as they nearer approach the outward fhell o f the 
earth.

The workmen in coal-mines, and the like, never fail to meet with 
the veins o f fprings every-where : they that dig for wells fcldom fail of 
finding water every-where. The colliers are obliged to drain, at very 
great and continual expence. A  circumftance not very favourable to 
fubterraneous fires.

Now it is apparent enough, that the hypothefis o f vapours, and fub- 
tcrraneous fermentations, txplofions, and eruptions, being the caufe o f 
earthquakes, mud abfoiutcly ruin the whole fyftem o f fprings and foun
tains, where-ever it has once been. But this is quite contrary to h á  j

even
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éven where an earthquake has been repeatedly; for inftance, from 
home.

On JVedtiefdaŷ  April 6. 1580. about 6 in the evening, juft fuch ‘ 
another earthquake was felt in Loiidon̂  and around it, as thefe two we 
have feen. Another, cxactly fimüar, in 1692. In all thefc 4 no houfes 
thrown down, nor any fprings difturbed thereby : no fenfible eruptions 
or fmells.

Thcfe confiderations I apply only to this little inconfidcrable fpace of 
a circle of 30 miles diameter. But what is that to the appearance of 
ibme earthquakes wc read o f in hiftory ? In the year o f our Lord 17. 
no lefs than 1  ̂ great and noble cities o f Afia mivor were deftroycd in 
one night. 'I'he fa¿t is fo notorious, that fome perfons here prefent 
have feen a vaft block o f white marble, now (landing near Naples, be
ing the pedeftal o f a colofs ftatue o f Tiberius the emperor, having car
ved on it, in bfíjfo relirjCy the geniuses o f all thofc cities, with their , 
names *, which were rebuilt by that Emperor.

Without going To far, we may fee another evidence o f it, a coin of 
that Emperor ftruck upon it, with this inicription,

C I V I T A T I B U S  A S I A E  R E S T I T V T I S .

I have one o f them in large brafs, which was found at Colchefier.
I'he compafs o f this earthquake may be reckoned to take up 300 

miles in diameter. How can we polTibly conceive the action o f  any 
iubterraneous vapours to produce fuch an effeft, as inftantaneouíly to 
demoiiih all thcfe cities ? And that fuch an accident Ihould never hap
pen after ? H ow comes it to pafs, chat the whole country o f Afta minor 
was not at the fame time deiVroyed, it*s mountains renverfed, it’s foun
tains and fprings broken up, and ruined for ever, and it’s rivers dif- 
annulled ? Inftead whereof, we find nothing fuffcred, but thofe cities j 
no kind o f alteration in the furface o f the country, which remains the 
fame to this day.

From thefe confiderations therefore, I cannot perfuade myfelf eafily 
to enter into the opinion of earthquakes arifing from pent-up
vapours and eruptions. I know there are many ftrange relations o f 
cfFeils of fubterraneous fires, told by authors that deal pretty much in 
the marvellous, and whofe minds were prepoiTeiTed with thofe vulgar 
notions. M y conceptions o f the matter are derived from the more 
general appearances, and what we have feen and felt ourfelves.

After we have treated this argument in a fuperficial view, we muít 
go a little deeper. I f we would confider things like Philofophers, let 
us propofe to ourfelves this problem ; ,

IVhere is the power to he placed̂  that is reqtdred to move a furface of 
earth 30 miles in diameter ?

T o  anfwer this, confult the engineers, and thofe that make mines in 
the fieges o f towns. They will acquaint us, that the eífeól o f mines is

Y  y y 2 produced
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produced in form of an inverted cone ; and that a diameter of 30 miles 
in bafe, will require an axis of 15 or 20 miles to operate upon that bale, 
fo as to ihake it, at Icafl:. So that the vapours, and whatever power 
we propofe.to operate upon that bafe, according to the foregoing hy- 
pothefis, in order to form the appearancc o f an earthquake, muil be 
15 or 20 miles deep in the earth.

But what mind can conceive, that any natural power is able to move 
an inverted cone o f folid earth, whofe bafe is 30 miles in diameter, and 
axis 20? or, was it poíTible, would not the whole texture of that body 
be quite diííurbed ami iliattered ; efpccially in regard to it*s fprings 
and fountains ? but nothing like this is ever found to be the conle- 
quence of an earthquake, tho’ fatal to cities.

Apply this reafoning to the earthquake o f Afta miner ; and this vi
gorous principle muft lie at leaft 2.00 miles deep in the ground. Enough 
to fliew the abfurdity o f it. A  cone of 300 miles diameter at bale, and 
200 miles axis ; I dare be bold to iay, that all the gunpowder made 
fince it’s invention, put together, «oiild not be able to move it. How 
much lefs would pent-up vapours ?

And, could it be admitted as a thing pofiiblc, will any one be per- 
fuaded, that fuch a fubcerraneous tumult, of fo vaft an extent, will be 
no-ways injurious to the internal fyftem of fprings and fountains ? W e 
may as well imagine, that we may tlab a man 100 times, and never 
touch a vein or artery.

In an age when Eleftricity has been fo much our entertainment, and 
our amazement j when we arc become fo well acquainted with it’ s 
ilupendous powers and properties, it’s velocity, and inilantaneous ope
ration, through any given diilances; when we fee, upon a touch, or an 
approach, between an Eledtric and a Non-eledric, what a wonderful 
Vibration is produced, what a fnap it g iv e s ,  how a lambent flame breaks 
forth, how violent a Hiock ; is it to be wondered at, that hither we 
turn our thoughts, ibr a folution of the prodigious appearance o f an 
earthquake ?

It is every body’s obfervation, that there never was a winter like 
the pail, for warmth and drinefs, thunder and lightning very uncom
mon then ; for corufcations in the air, juftly thought to be eledlrical; 
cfpecially for that called Aurora auftralis j the wind continually S. and
S. W . and that without rain, which is unufual. This ílate o f the at- 
mofphcre had continued 5 or 6 months, before the firft earthquake: 
is it not hence reafonablc to conclude, that the earth muft, efpecialJy 
in our region, be brought into an unufual ftate o f Electricity j and, 
confequently, wanted nought, but the approach of a non-eledric body, 
to produce the fnap, and the iliock o f Electricity }

That the earth was in that vibratory and eleárric ftate, we have fur
ther reafon to conclude, from the very extraordinary forwardnefs o f all 
the vegetable world with us. Every one knows, that, at the end of 
Fóruaryy all forts o f gardcn-ftuíf, fruits, flowers, treesj were as forward

as.
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as, in other years, in the middle o f April. Conformable to which, ex
periments abundantly ihcw us, that eledlrifying o f  plants qoickens their 
growth *, for the fame reafon as in animals it quickens the pulfe.

Any folid matter is capable o f being put into a ílate o f Elcélricity ; 
fuch as iron guns ; and the more fo, by reafon of their folidity : and 
in proportion to it is the grcatncfs o f the fnap, and of the íh ock; and 
a kind o f lambent flame ilRirs out o f the point o f contad *, and likewife 
fomewhat of th'o fulphureous fmell. So that if both flame and fmcll 
were difcernible in an earthquake, it is to be found, without going to 
the bowels o f the earth.

As to the immt'diatc caufe of this wonderful appearance of an earth
quake, I hinted that it was owing to a non-cle¿tric body coming near 
or touching the earth, when in it’ s eleftriñed Rate ; which may be a 
ihower o f rain : and the learned Dr Childrey obfervcs, that earthquakes 
always fucctcd rain : a fudden tcmpcit of rain, in the time of a great 
drought.

A t the fame tijne that the force o f Eledlricity in folids is as the 
quantity of nutt.-r, we fee moil evidently, that water is equally forcibltr 
in flrengthening and conduélíng it, and that in proportion to it’ s quan
tity : which vtry much jullifi '̂S my obfcrvation, that moft frequent 
earthquakes have fallen upon maritime places. And I find the fame 
obfcrvation is made before me by Acofia and DoUttlê  who wrote on 
that in 1692. and others. In the dreadful cataÜrophe of Port-rayaly it 
is notorious, that it*s violence was chiefly near the fea : and even in 
thofc fo lately felt by us, they were fenfibly more violent toward the 
river, than further from it. And in that earthquake in England  ̂ in 
1692. ("which was very much like that we are treating o f) there were 
no houles thrown down, nor perfons killed ; but it reached more par
ticularly Snndtvichy Dealy Dozier, Sbeeniefs, Portfmouthy and the ma
ritime parts of Hollatidy Flanderŝ  and Normandy.

In this that happened lafl Sunday at 6 in the evening at Baih, it was 
felt particularly at Pcrtfmoutĥ  tiie whole JJle of Wigbt  ̂ and Jerfey.

If wc look into antient hiftory, we find, in the 197th year before 
Chrif!’, an earthquake ihook terribly the iile o f Rhodeŝ  damaged many 
cities, and fome were fwallowed up.

17 years before Chriil, many cities in the ifle of Cyprus were de- 
f^royed.

6 years before ChrifV, the ifle o f Coos was moft vehemently affli<5ted.
During the Peloponncfian war among the Greekŝ  the ifle of Belos was 

afili£lcd, and the mofl: beautiful temple o f Apollo thrown down.
Soon after, the city o f Lacedamon was totally deftroycd.
A. D . 79. three cities in Cyprus were overthrown.
A. D . 182. the city o f Smyrna was ruined.
Conftantinople has often fufFcred j particularly in 1509* 13000 peo

ple overwhelmed.
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A. I>. 1456. in the city o f Naples 40000 people were deftroyed.
In i at Lijhon, 1400 houfcs were thrown down, and near as 

many Ihattered.
In the time o f Vale>is the Emperor, a terrible earthquake happened 

in CreiCy whereby 100 citics were deftroyed.
But inftanccs enough, to ilicw what I aimed at, that maritime places 

are moil fubjedt: which is no contemptible argument in favour of Elec
tricity ; when both the folid o f the earth, and the quantity o f the water, 
concur to make the fliock exadlly, as in common ele<flrical experi
ments.

The gardener in the Temple garden obferved the found to roll from 
the water-fide toward Tempk'Bat\ before the ceafingot the nodding oí 
the houfes ; juft as the elcótrical fnap precedes the Jhock. Others, tiiat 
write upon earthquakes, commonly obferve, that the noife precedes the 
iliock. But it is obvious it mult be quite the contrary, did the con- 
cuffion depend on a fubterranvous eruption.

W e may well enough expcd, that buríling vapours, and fubterra- 
neous explofions, ihould difpcrle every thing that happened in their 
way into the air: but, in my apprchenfion, it is not poíTible for us to 
imagine any thing to produce fuch a vibration as we felt, but Elec
tricity. ,

Several people felt pains in their joints, rheumatifm, ficknefs, head- 
ach, pain in their back, colic, hyfteric and nervous diforders, for the 
whole day after, and longer (efpecially weak conftitutions}, exactly as 
upon Electrification; and to fome it has pi-oved fatal.

Upon this principle alone can we account for the fiihes leaping out 
o f  the ponds ; or a fort o f thump felt at the bottom o f a boat. Nay, 
we are told o f earthquakes felt at fea, far diftant from land ; which are 
caiiiy folved by an eleélrical ihock imprcflcd upon the w ater: but wc 
cannot eafily fee vapours and fires refiding at the bottom of the ocean.

From elcArical vibration alone can wc account for that obfervation 
c\ fprings and fountains being no-ways damaged after an earthquake.
I doubt not but they run more plentifully at that time ; juft as the blood 
circulates quickcr upon Eledlrification.

Froni F.leilrincation only we can account for this particular. The 
walls of PFeflminfler-Hall are o f no mean thicknefs ; yet thofe that fat 
with their backs to it, during the fhock, all relate that it íéemed to 
pufli toward them with great force. So in that of 1692. at Deal, the 
wall 0Í tJie cartie, which is of an extraordinary thicknefs and ftrength, 
ihook fo much, that the people living in it expecled it would have 
fallen on their heads.

l*or thus the force o f the eleitrical íhock is proportionate to the quan
tity of the folid. And were fumes and lambent flames feen to iíTue 

 ̂ out ot the gaping ground cn thefc diiafters, as relations tell us, we 
juñ iy  may pronounce them to be purely the efFtd of E kdricity.

It
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It mu ft be accounted no inconfidcrable argument in favour o f our 
hypothefis, that the northern regions o f the world are little fubjeil to 
earthquakes, in comparifon of the fouthern; where the warmth and 
drincls of the air, fo neceíTary in Eledricity, is common. Notwith- 
ilanding that we have a vulcano in Iceland̂  yet we hear not of earth
quakes frequent in that latitude o f the globe.

But whether our conjeilures upon this important affair be well found
ed or no, it certainly becomes a Chrillian Philofopher, whiift he is in- 
vcftigating material caufes, to look up to the moral ufc o f them ; for, 
in reality, every thing in the whole world was ultimately made for that 
purpofe. And o f all the grc-at and pubüc calamities which affcft us 
mortals, earthquakes claim the firft title to the name of warnings and 
judgments ; none fo proper to threaten, or to execute vcngeance : nor 
has any other thole annexed terrors, fo much o f the unufual, the un
avoidable, and the horrible apprehenfjon o f being ctuihed to death, or 
buried alive.

I cannot but infiil upon my former obfcrvation to be juft, that earth
quakes proclaim themfelves to mankind in this ilght j becaufe peculiarly 
diretled to great cities and maritime; abounding with wealth and 
luxury. It would be childiih to nuke a long recital o f particulars from 
hiftory ; for had we no other fort of notices o f earthquakes I look 
upon thofe two fliocks we have felt. W e own, that Hampftead-Heath 
and Fincbley-Common̂  and Kenni.:gton Common̂  may have been affected 
with it *, yet it is notorious, that Lojidon was the centre v the place to 
which the finger o f G o d  was pointed.

3. A s the late earthquakes in Loudon, and fome other parts o f " —
England, have roufed tiie attention o f mankind, to confider the caufes 
of them, both in a religious and natural view : and as in a religious view ¿  g 
they have been confidered by the Bifhop of London, in his excellent Ibid. p. 669.
letter to the clergy and people o f London, which has been received April 5̂
with general approbation : fo 1 íhall here give a ihort account o f what *75®- 
fcems to me to be a probable natural caufe o f them.

But I muft firft obviate an objeftion o f fome ferious well-meaning 
people, who are apt to be offended at any attempts to give a natural 
account of earthquakes; which, but rarely happening in thefe more
northern parts, are apt to be looked upon as tiie more miraculous-
But it ought to be confidered, that the ordinary courfe of nature is as 
much carried on by the divine agency, as the extraordinary and mira
culous events. God fometimes changes the order o f  nature, witb 
defign to chaftife man for his difobedience and follies ; natural evils be- 
ing gracioufiy defigned by him as moral goods: all events are under 
his direction, and fulfil his will-

On the other hand, there are fome who make light o f earthquakes^ 
bccaufc they are capable of being acountcd for by natural caufes. But 
the hand o f God is not to be overlooked in thefe things, under whofe: 
government all natural agents aft •, efpecially fuch rare and unufuaL

events»

j



^ j 6 M eteorological Ohfer'-jations.
events as earthquakes. God ufes ail- creaturcs to be the inftrumer.ts 
OÍ' his w ill: natural and moral agents are all under his direction. When 
he inílióls a famine on a nation, it is not the leis the hand of God, becaufc 
we know the natural caufes o f it, viz. great drought, and unkindly 
feafons: fire and hatU ¡new and vapour̂  mid ftormy wirJ  ̂ fulfil hh-word̂  
Pfal. cxlviii. 8. Infedious air, pcftilential difcafes, and earthquakes, 
however occaíloned by natural caufcs, are under the divine influence.
I le not only onlers and direils ihe o[Jcrations o f nature, but alio in- 
Üuenccs the aótions of moral agents, turning, as he pleafcs, the hearts ot 
the governors o f the nations, fo as l: ?quentiy to chaftize mankind by 
that Icvere fcourge, and great difgracc of human nature, war. Earth
quakes are not therefore ílightly to be regarded, becaufe we tiiink we 
can give a probable natural account o f them -, neither ought we, on 
that account, to encourage ourklves to go carclelly on in wicked courfes. 
If national judgments do not overtake us, yet it cannot be long before 
we fliall come into the punifliment o f our future Hate : And tho* fentencc 
cgainft an evil vjork is not fpeedily executed tho" a /inner do evil an hundred 
timesy and his days be prolonged; yet furely I  kno'x it fiall not be well •voith 
the wicked. Eccief. viii. 11, 12, 13.

It may not be improper, on this occafion, to mention another con- 
ftant and uninterrupted plague, in which o f late years, we have been, 
and are like to continue fufferers, in common with many other nations. 
A  plague, 0Í all others the greatt'ft that ever bcfei unhappy man ; ic 
being by tar the mod deftruólive, not only of the lives, but alfo o f the 
morals, of mankind-, both a natural and a moral evil  ̂ I mean firrnient- 
cd diftilled fpirituous liquors o f all denominations. Did God Almighty 
deilroy as many by earthquakes as are yearly defí-royed by diftilled 
fpirituous liquors, which is probably about a miiiion o f perfons in a year 
ail over the world ; how great a terror and conikrnation would it caufe 
fvcry where! Bur, alas! with what unconcernedncl's, with what calm- 
nefs, and even complacency, is this enormous both natunti and moral 
evil received, and even foííeretl, among us infomuch that it is now 
become, by a juft judgment, the curfe and the puniihment ot the world, 
evtn the grcaccil that ever hcfel unhappy man ! notwithftanding which 
this inchanting Siren fo bewitches and infatuates the nations, that it fpreads 
It’s baleful inñuence lar and wide, making yearly farther and urther 
dcvaiVations, bot!i o f the lives and morals o f mankind, and even de-
bailng the breed of man.

A s to ths affair of earthquakes, particularly that which haj>pened 
•¿X London March S lail:, about 20̂  before 6 in the morning; 1 being 
then awake in bed, on a ground-floor, near tiie church of St Martin's 
in the Fieldŝ  vtry fenfibly fc!t the bed heave, and confequently the 
earth mult heave too. TJicre was a hollow, obfcure, rufhing noife in 
the houfe, which ended in a !cud ixplofion up in the air, like that of a 
i'mail cannon: tie  w hoe duration, from the bvginning to the end of 
die (.a tnquake, ieeni-.d to be about 4'". I he foidiers who were upon

duty
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cUity in St James's Park  ̂ and others who were then up, Taw a biackifh 
cloud, with confiderable lightning, juft beiore the earthquake began; 
it was alfo very cahn weather.

In the hiftory o f earthquakes it is obferved, that they generally begin 
in ca!m weather, with a black cloud. And when the air is clear, juíl 
before an earthquake, yet there are then often figns o f plenty o f inHam- 
mable fulphureous matter in the a ir ; fuch as Ignes Fatui or Jacha- 
LciUternŝ  and the meteors called falling ftars.

Now, I have ilicwn many years fjncc, in the Appendix to my 5/̂ ?- 
ikal EJJaySt I'.xp. 3. Page 280. the cffe¿r that the mixture of a pure 
and fiitphureous air have on each ocher ; viz. by turning the mouth 
downwards, into a pan of water, of a glafs veíTel o f a capacity fufBcient 
to hold about two quarts, with a neck about twenty inchcs long, and 
two inchcs wide. I'hen, by putting under it, in a proper glafs vefiel, 
with a long narrow neck, a mixture o f  aqua fortisy and powdered 
pyrites, 7̂2: the ftone with which vitriol is made, there will be a brific 
ferment, which will fill the glafs with redifii fulphureous fumes ; v/hich, 
by generating more air than they deftroy, will caufe the water, with 
which the whole neck of the glafs veíTel was filled, to fubfide confider- 
ably. When the redifli fulphureous air in the upper part of the glafs 
is clear, by (landing 2 or 3 hours, if then the mouth of the inverted 
glafs is lifted out of the water, fo as to let the water in the neck of the 
glafs fall o u t ; which, fuppofing it to be a pint, then an equal quantity 
o f freih air will ruíli in at the mouth of the neck of the vtiTel, which 
muft immediately be immcrfed in the water : and upon the mixture of 
the freih air with the then clear fulphureous air, there will inftantly 
arife a violent agitation between the two airs, and they will become, 
from tranfparent and clear, a rediílí turbid fume, o f the colour o f thofe 
vapours which were feen feveral evenings before the late earthquakes: 
during which effervefcence, a quantity oí air, nearly equal to what frefli 
air was let in, will be deftroyed ; which is evident by the rifing up of 
the water in the neck o f  the glafs, almoft as high as before. And if, 
after the effervefcence of the mixed airs is over, and become clear again, 
freih air be admitted, as before, they will again grow rediíh and tur
bid, and deftroy the new admitted air as before; and this after feveral 
repeated admiíTions of freih air ; but after every readmiífion of freíh 
air the quantity deftroyed will be lefs and lefs, till no more will be 
deftroyed. And it is the fame after ftanding feveral weeks, provided, 
in the mean time, too much frefh air had not been admitted. Now,
I found the fum total o f the freíh air thus deftroyed to be nearly equal 
to the firft quantity o f  fulphureous air in the inverted glafs.

Since we have in this experiment a full proof o f the briík agitation 
and effervefcence which arifes from the mixture o f  freih air with air 
that is impregnated with fulphureous vapours, which arife from feveral 
mineral fubftances, efpecially from the^_yn/ î, which abounds in many 
parts o f  the earth ; may we not with good reafon conclude, that the
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Ukfomc heat, which \vc feel in what is callcd aclofc fultry temperature 
o f the air, is occafioncti by the intdtinc motion between the air and the 
fulphurcous vapours, which are exhaled from the earth ? which effer- 
vdcencc ceafcs, as foon as the vapours arc equably and uniiormly mix
ed in the air *, as happens alfo in the effcrvcfcenccs and ferments of other 
liquors, 'i'he common obfcrvation therefore, that lightning cools the 
air, ftenis to be founded on good reafon ; that being the utmoil and lafl:
effort of this efforvefcence.

May we not hence alfo, with good probability, conclude that the 
firft kindling of lightr.ingis tftected by the fudden mixture oí the pure 
ferene air alSve the clouds, with^the fulphureoiis vapours, which are 
fomttimcs raifed in plenty, immediately below the clouds ? The moft 
dreadful thunders being ufually when the air is very black with clouds; 
it rarelv thundering without clouds: clouds ferving, in this cafe, like 
the above-mentioned inverted ^Jafies, as a partition between the pure 
and fulphurcous airs : which muft therefore, upon their fudden admix
ture through the intcrftices o f the clouds, make (like the two airs in the 
glafs) a more violent iffcrvefccncc, than it thofe airs had, witliout the 
intervention of the clouds, more gradually intermixed, by the conílant 
more gradual afcentof the warmer fulphureoifs vapours from the earth, 
and defcent o\ the cold ferene air from above. And the’ there was no 
luminous fiafh of light in the glafs, yet, w^^n fuch fudden cffcrvefccnce 
arifes, among a vatt quantity of fuch vapours in the open expanfc o f 
air, it may, not improbably, acquire fo rap’d a velocity, as to kindle 
the fulphurcous vapours, and thereby become luminous.

And fince, from the effcds that lightning is obferved to have on the 
lungs of animals, which it often kills, by deftroying the air's elafticity 
in them, as alfo from it*s burfting windows outwards, by dcftroying 
the air’s elafticity on the outfide of thofe windows : Sincc, 1 fay, it is 
hence probable, that the fulpluireous fumes do deilroy a great quantity 
of elaftic a ir; it ihould therefore caufe great comnnotions and concul- 
fions in the air, when the air ruflies into thofe evacuated places; which 
it nnift* neceifariiy do with great velocity.

Dr Papin has calculated the velocity with which air ruíhes into an 
exhaufted receiver, when driven by the whole prelTure of the aimo- 
fphcre, to be at the rate of 1305 feet in a feconcl o f tim e; which is at 
the rate of 889 miles in an hour : which is near 18 times a greater ve
locity than that o f the ftrongell ftorms ; which is eftimatcd to be at the 
rate o f 50 miles in an hour *.

Hence, we fee that an outrageous hurricane may be cauftd, by djs- 
ilxoying a fmall proportion o f  the elaftidty of the air o f any place, in 
refpt.£t to the whole. No wonder then that furh violent commotions 
of tiie air fhould produce hurricanes and thundrr-íhowers ; cfpecially in 
the warmer climates; where both the fulphurcous and watry vapours, 
being raifed much higher, and in greater plenty, caufc mure vioktic 
cfFc6is>. M  tie

•  See V ol. I. p. 586.
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M  de Btiffon̂  m his Natural HiClory and Theory of the Farth, men
tions black dark clouds in the air near the tempciluoiis Cape of. Good 
Hcpe  ̂ and alfo in the ocean of Guinéŷ  which are called by the failors 
the O.vV Eye; which arc often the forerunners of terrible ilorms and 
hurricanes. Whence ic is co be fufpeéted, that they are large collec
tions of ful phureous vapours ; which, by deftroying fuddeniy a great 
quantity o f the eiaftic air, caufe the ambient air to rulh with grc-at viov 
Icnce inro that vacuity, thereby producing tenipelts and hurricancip.
And oif the coaft of Guiney they have fometimes 3 or 4 of thel'c hurri
canes in a day ; the forerunners of which are thefe Wack fulphureous 
clouds, with a ferene clear air, and calnn fea ; which on a fudden turns 
tempeiluous, on the explofion of thefe fulphureous clouds. And in 
Jamaica they never have an earthquake when there is a wind to difperfe 
the fulphureous vapours.

In the like manner we find, in the late earthquakes at Loudouy and 
in the accounts o f many other earthquakes, that, before they happen, 
there is ufually a calm air, with a black fulphureous cloud : which cloud 
would probably be difperfed like a fog, were there a wind : which dif- 
perfion would prevent the earthquake *, which is probably caufed by 
the explofive lightning of this fulphureous cloud j being both nearer the 
earth than common lightnings; and alfo at a time when fulphureous 
vapours arc rifing from the earth in greater quantity than ufual *, which 
is often occafioned by a long feries of hot and dry weather. In which 
combined circumflances, the afcending fulphureous vapours in the earth 
may probably take fire, and thereby caufe an carth-lightning •, which 
is at firfi: kindled at the furface, and not at great depths, as has been 
thought: and the explofion of this lightning is the immediate caufe of 
an earthquake.

It is in the like manner that thofe meteors, which are called falling j
ftars, are fuppofcd to be kindled into a ñame at the upper part of a '
fulphureous train, which is kindled downwards into a Hame, in the 
fame manner as a freíh-blown out candle is inftantly lighted from ano
ther candle held over it at a diftance, in the fulphureous inflammable 
fmoke of it.

I am fenfible that it may feem improbable, that the afcending ful- 
phureous vapours in the earth ihould thus be kindled •, but, fince they j
arc continually afcending through the pores o f the earth, more or lefs, ‘ ;
for many good and ufeful purpofes, it is plain there is room for them
to pafs. Befides, as M. de Bttffon remarks, Naturaliíts have obferved
perpendicular and oblique clefts, in all kinds o f layer? of earth, not 
only among rocks, but alfo among all kinds of earth, that have not 
been removed, as is obfcrvablc wherever the earth is open to any depth.
Now thefe clefts are caufed by the drying o f  the feveral hoi izontal layers 
of the earth *, and will alfo be confiderably the wider in long dry hoc 
feafons, which are ufually the preparatory forerunners o f earthquakes,
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and the explofion of the fulphurcous vapours may probably widen them 
more.

It is very obfervablr, in the opinion of Borellu and otlier Naturalifts, 
that volccno's bt*gin firft to kindle near the iurfacc or top of the moun
tain?, and not in the caverns in the lower parts of the mountains. M. 
de Buffon lays, that earthquakes are mofl: frequent where there are '̂í/- 
sano's; fulphureous matter abounding moft there: but t;i;ic, tiio’ they 
continue burning long, yet they are not very extenfive. But that the 
other fort o f carchquakes, which are not caufcd by a volcanô  extend 
often to a great diftance. Thefe are much longer E. and W . than broad 
N. and S ; and íhake a zone of earth with different degrees oí force in 
tlifrerenc parts o f their courfe ; viz. in proportion to the difFcrert quan
tities or cxplofive fulphureous matter in different places. Thefc kind 
o f  earthquakes are obfcrved to be progrellive, and to take time to ex
tend to the great diftances fometimes o f  ¡'ome thoufands of miits. I'hey 
are an inítantaneous explofion in every place, near the furface o f the 
earth ; and therefore do not produce mountains and iflands, as volcanoes 
fometimes do.

I'he earthquake in London̂  liíarch  8. was thought to move from E. 
to W . M . Buffon mentions an earthquake at Smyrnâ  in i68S- which 
moved from W . to E. viz. bccaufe the firft kindling probably began 
on the wcftern fide j and in the earthquake at London on the eaitern 
fiJe. And accordingly it was obferved, that the rediih bows in the 
air, which appeared feveral days before that earthquake, arofe in the 
eaft, and proceeded weftward. It was obfcrved, after the earthquake 
at Smyrnay that the caftle-walls, which run from E. to W . were thrown 
down •, but tiwfe from N. to S. flood ; and that the houfes on rocks 
ftood better than thofe on the earth.

M. de Buffon relates, that the vibrations of the earth, in earthquakes, 
have commonly been from N. to S . ; as appears by the motion o f  the 
lamps in churches: which makes it probable, that, tho’ the progrefs of 
the earthquake at Smyrna was from W. to E. yet the vibrations o f  the 
earth might be from N. to S ; and thereby occafion the falling of the 
catlle-walls, which run from E. to W . but not thofe which nun from 
N. to S. A  probable argument, that> as thefreeft paífage, fo the great- 
efl: explofions were made in the clefts o f the earth which run E. and W , 
which would make the vibrations N . and S.

It was obferved, that the waters turned foul the day before an earth
quake at Bologna in Italy ; and I was informed, that the water o f fome 
wells in London turned foul at the time of the earthquakes. Which 
was probably occafioned by the afcent o f  great plenty o f fulphureous 
vapours through the earth.

A s to the hollow rumbling noife, which is ufually heard in earth
quakes, it feems not improbable, that it may be occafioned by the great 
agitation that the eledlrical iethereal fluid is put into by fo great a fhock 
of a large mafs of earth. For, if the like motion o f  a fmall revolving glafs

globe
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olobe can excite it to the velocity o f lightning, and that with a force 
fufRcient to kill animalSj how much greater agitation may it probably 
be excited to, by the cxploíive force o f  an earthquake !

The explofion of a cannon in St James's Park is obferved to elcftrify 
the glafs o f  the windows of the Treafury. And what makes it ilill more 
probable, is,, the analogy that there is between them in other refpedls.
>'or, as the elcdlrical flaih ruíhes, with the velocity of lightning, along 
the moft folid bodies, as iron, ^c. and as I have feen it run only on 
the irregular gilding o f  leather ; fo fuch folid bodies are obfervtd to be 
the conductors of aereal lightning, whicli rends oaks in pieces, and has 
been known to run along and melt an iron beli-wire on two Tides of a 
room, &c. And accordingly it was obferved, in the great earthquake 
in Jamaica  ̂ that the moit tremendous roaring was in the rocky moun
tains. And in the late earthquake of March 8. in London̂  the loudcfl: 
explofions were thought to be heard near fuch large ílone buildings as 
churches, with lofty ilceples and fpires*

I, who lay in Duke's Courts near St Martin's church, and was awake 
all the time of the earthquake, plainly heard a loud explofion up in the 
air, like that of a fmall cannon : which made me conjcélure, that the 
noife was owing to the rufhing off, and fudden expanfion, o f the elec
trical fluid, at the top of St Martinis fpirc j where all the eleftrical 
cjjiuviay which afcendcd up along the larger body of the tower, being 
by attraótion ftrongly condenfed, and accelerated at the point of the 
v/cather-cock, as they ruílied off, made fo much the louder expanfivc 
explofion.

X L IL  Since I had the honour to lay before the fociety, in the fpring, The Philofo- 
my thoughts upon earthquakes, we have had many op p o rtu n ities  o f  P^y 
rertc(5ting on that mod awful, and hitherto unufua!, appearance. The 
year 1750. may rather be called the year o f earthquakes, than o f  wiu. S:u!ic- 
Jubilee. For, fince they began with us at London  ̂ as far as I can learn, \ey, M. D . 
they have appeared in many parts o f Europê  Jfia, Africa  ̂ and Arne- P- 
rica, and havt* hkcwife revifited many counties in our ifland : at length, 
on 30th 0Í lall: Sept. taken their leave (as we hope) with much the moft 
cxtcnfive ihork we have feen in our days. Prcf. R. Soc.

It may well be expected, that thefe frequent viHts, in thcmfclvcs fois’i. Ibid. 
very extraordinary, to us fo rare, and that in one year, ihould keep up ^ 73̂ - 
our attention; and, as to my own part, induce one to refiedton what Í 
before offtrrcd concerning them, and be a fufÜcient apology for the prc- 
fcnt paper.

W e have been acquainted, by tliofe that remember it, that in the 
earthquake of November 1703. which happened in LincolnflAre, the wea
ther was calm, clofc, gloomy, woi m, and dry, in a degree highly un- 
ufual at that feafon: and thus it has been with us all the year.: and 
from the numerous accounts we have received at the Royal Societŷ  in
the beginning and end o f  the year, where any mention is made oi the
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weather, they agree in the like particular: which is confcr.taneous to 
what I remarked as the conftant forerunner ot' earthquakes, and wiiac 
prej^ares the earth's iurfacc to rcceive the elcélrical ftroke.

In ir.y laft \vc had u paper read at the Rcyal Sodeiy, concerning the 
nrft earthquake felt by us at London̂  Feb. 8. A  ihepherd bek)nging 
to Mr Secretary Fcx at Kâ fington̂  the Iky being pcrleiftly ftrene and 
c!c;ir, \vâ  mufh furprized with a very extraordinary noill- in the air, 
roiling over his head, as of cannon clofc by : he likewife thought that 
it came from the N. \V. and went to the S. E. a niotion quite contrary 
to what muft have br;-n the cafe, if  it were really of car.non. ihis 
ncife paiied ruíhing by hiin; and inftar.tly he faw the ground, a dry 
and folid Ipot, wave under him, like the facc o f the river, i he tail 
trees o f the avenue, where he was, nodded their tops very lenfjbly, and 
quavered. The fiock of iheep innniediateiy took fright, and ran away 
all together, as if the dogs had purfuod them. A  great rockery in tl’.e 
place were equally alarmed ; and, after an univerful clatigor, iiew away, 
as if chafed by hawks.

I was likewife informed, that, in the fame earthquake, a great parcel 
o f hens and chickens, kept at that time in Gray's-Im Ldttê  upon the 
iliock, ran to the rooft affrighted : and the like was obferved ot pi
geons. And in our account o f  the Jail earthquake from Northamftoriy 
it is remarked, that the birds in cages put their heads under their wings, 
as to hide themielves.

Juyu 21. at the IL Sac. M r Jackfotî  Potter at Lambeth  ̂ gave an ac
count of fome boats and loiters, in the river at that time ; the people 
in them I'eemed to feel as if a porpoife, or fome great fiili, had lieaved 
and thumped at the bottom of the loiters. This is fometimes the cafe 
o f  ihips at fea j which feems evidently ow'ing to an electrical imprefilon 
on the water.

In the Evening-"Pofty June 23. we had a paragraph from P’enicê  that 
a terrible earthquake had lately been felt in the ifle o f  Cerigo •, a little 
rocky ifle. It threw down a great number of houfes, and above 2000 
inhabitants were buried in the ruins.

Another earthquake about that time happened in Swiizci'landy which 
fplit a vaft rocky mountain, and an old caftle-wall, o f  an immenfe 
thicknefs.

But, fince then, tliefc wonderful movements have ilalked round the 
g lo b e; and again been lately felt in our own ifland, to the terror only 
o f  many thoufand people j beficies thofe that appeared in the weflern 
parts, in the more early time of the year.

I received a letter from Miiurice Jobnfon, Efq; the founder and 
fecretary of the Literary Society of Spaldings which has now fubfifted 
theft 40 years. H e acquaints me, that, on khurfday  ̂ Aug. 23. laft, an 
earthquake was very fenfibly felt there, about 7 in the morning, through- 
■out the whole town and neighbourhood, and many miles round j but 
c h ie ^  fpread northward and fouthward. H e fays, that, for a forc-
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iiityht before, tlie weather had been ferene, mild, and calm ; and one 
evening there was a dee^-red Aurora auftraliŝ  covering the cope of 
Heaven, very terrible to behold. This fame iliock was feic at 
ham-, Stamford̂  and Milton by Peterborough; and generally at ail the 
intermediate places.

Since then, I had a letter from M r Alderman Taylorj o f Stamfordy 
giving an account o f another earthquake, that happened there on Sun- 

Sept, 30- at 36' after noon. H e defcribes it thus: “  They were 
“  fuddenly furprized with an uncommon noife in the air, like the roll- 
“  ing ot' large carriages in the Üreet, for about 20 feconds. A t the 

fame inllant they felt a great lhake, or fnap (as he calls i t ) ; info- 
“  much that it fenfibly íhook a punch-bowl, which was in his parlour,
“  and made it ring. H e fays, it was perceived of moil of the people 
“  of Stamford̂  who generally ran out of their houfes. A t  Okeham  ̂ the 
“  chief town in Rutland  ̂ the congregation ran out of the church. A ll 
“  the towns round Stamford were ienfible o f it, and at Pcterboroughy 

down to Wijbkh.'^
Thus far the Alderman. Eat we have had many adviccs from all 

hands, at the firft and fecond meetings of the R, S. for the winter-fea- 
fon i with further particulars relating to this great concuiTion : that ic 
w.-.': felt at the lame time at Rugby in IVarvjickfiirey and reached to- 
H\ . k i at Lutterw.rth in }̂ icefii:rjhire i at Ldccfier̂  and round about.
Thtv .'l ioe ic, that the houfes tottered, and Teemed to heave up and
down, ■ ■’ It iaittd but a few feconds. It was a:tended with a ruihing
noifc, • 1 Ciie houfes were falling ; and people were univerlally fo at- 
frightti: . - o run o u t ; imagining that their own, or neighbours houfes,
were t'jii;oiing on their heads. In the villages around, the people,, 
being at cUvme fervice, were much alarmed, both with the noifc, which 
excceued all the thunder they had ever heard, beyond compare ; and 
with the gr<.Mt iliock. accompanying, which was like fomcwhat that 
ruilicd ag,antl the church-walls and roof ; fome thinking the pillars 
cracked ; many, that the bearps of the roof were diyointcd j and all, 
that the whole was falling; and happy were they that could get out 
ñrlt. A  few flates, tiks, and parts ot chimnies, lell from lome houfes *, 
pewter, glaííVs, and brafs, fell from llielves; a clock-bell fometimes 
firuck ; windows univerfally rattled ; and the like circumftances of 
tremor.

The fame extended \úú  ̂to Coventrŷ  Derby  ̂ Nolt:nghain  ̂ Ne-̂ '̂iirkj 
then came eaftward to llarharougĥ  Tewiefier̂  l̂ ortbamptoHy Rô tveUy 

Ketterings Wdlingbcrough  ̂ Onndk in Northamptoiijbire, Vppinghrm,
Oksküm in Rutland  ̂ Stamford, Bourn  ̂ Qrantbam̂ i Spaldings Bojlorty and 
to Uncoln, in Lî olnfliire *, llalbscĥ  and all liolLi'/ui, ia t!ut pounty
te7'hi,r ' “  ' - -......... -
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of about 100 miles in length *, and, generally fpeaking, 40 miles in 
breadth. And this vaft fpace was pervaded by this amazing motion, 
as far as we can get any fatisMion, in the fame inftant of time.

In retrard to circumftar.ccs, they were pretty fimilar throughont. A t 
'Scrthmpton, a Gt r.tlewoman, fitting in her chair, relates, that ihe and 

]kt chair were twice fenfibly lifted up, and fee down again. A  ftack 
of chimnies were thrown down in CcUcge-Lane \ a place retaining the 
memory of a fort of univerfity once beginning at Northampton. The 
windows of houies rattled throughout the whole town i but no mifchief 
done : in general, frightful, and innocuous.

They fanfied there the motion o f  it, as they exprefs it, to be eaftward. 
In the ilreets that run N. and S. the houfes on the E. fide of the way were 
moit aff.acd : and Dr Stonekoufe'sá^cWxng, the ftrongeft in the town, 
was moil fenfibly fliaken. So it was likewife obferved, that churches 
were moit fubjeét to it’s violence. They thought too that the motion 
fecmed rather horizontal, or lateral, than upward. Some counted the 
puifcs diilin<5bly, to the number of four that the fccond and third pulfe 
were llronger than the firil and fourth.

From all thefe various accounts, there was no fulplnircous fmell, or 
eruption ; no fiiTures in the ground perceived : yet feveral people were 
fick upon it infinite numbers terribly afiVighted ; and as foon forgoc 
the imprelTion o f  it, or talked of it in a merry ílrain, as commonly with 
us at London. So little arc the vulgar afíefted, without fomcthing very 
fenfible, and fo foon is the fenfe o f it worn o u t!

It was more evidently perceived by people ilanding ; moft, by thofe 
that were fitting ; leaft, by fuch as were w'alking j and in upper (lories 
o f houfes more than in lower, or in cellars. Some, coming down ftairs, 
were in danger o f being thrown forwards : feveral fitting in chairs, 
and hearing the hollow thundering noife, and thinking it was a coach 
pailing by, when they attempted to get up, to fee what it was, they 
were thrown back again into their chair. Some heard the wainfcot 
crackle. A  lady, fitting by the fire, with her chair leaning forwards, 
was thrown down on her hands and knees.

It was particularly remarked (as before obferved), that birds in cages 
were fenfibly affrighted, thruiling their heads under their wings. Mrs 
Allicocky o f Loidingtony a Lady in childbed, was fo afícéled, that it 
caufed her death. Some people felt fuch a fudden ihortnefs o f breath, 
that they were forced to go out into the open air, it fo afFedled the pul
monary nerves. Many were taken with head-achs.

Thefe are, in general, the obfervations made at the time o f  thefe 
earthquakes when we recolleéled ourfelves, after the iuddennefs and 
affright. Give me leave to make the following remarks.

I .  As far as we can poíTibly learn, where no one can be prepared at 
different places, by time-keepers, this mighty concufllon was felt pre- 
cifely at the fame inilant o f  time, being about half an hour after 12 at 
noon. This, I prcfume, cannot be accounted for by any natural power,
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but that o f an ckilrical vibración \ which, we know, aÓts inflan- 
tancouíly.

2. Lee us refle(5t on the vail extent o f  this trembling, lo o  miles in 
Icnf t̂h, 40 in breadth, which amounts to 4000 fquare miles in furface. 
'1‘hat this fliould be put into fuch an agitation in one moment, is fuch a 
prodigy, as wc ihould never believe, or conceive, did we not know ic 
to be taét, from our own lenfes. But, if we feek for a folution o f  it, 
we cannot think any natural power is equal to it, but chat oí Eleftricity ; 
which acknowledges no fenfibie tranfition of rime, no bounds.

3. W e obferve, the vulgar folution o f  fubterraneous eruptions re
ceives no countcnance from all that was feen or felt during thcfc earth
quakes : it would be very hard to imagine how any fuch thing could fo 
fuddenly and inflantaneoufly operate thro’ this vaft fpace, and that in 
lb ümilar and tender a manner, over the whole, thro’ fo great a variety 
as well as extent of country, as to do no mifchief.

A  philofophical inquirer in Nortbamptonjhirey and who had his eye 
particularly on this point, takes notice there were not any nlTures in the 
ground,, any fulphureous fmells, or eruptions, any-where perceived, fo 
as to favour internal convuifions of the earth ; ycc we learn, from a 
letter, at Uppingham in litUland̂  that a plaller floor bccame cracked 
thereby. Thefe kind o f  floors are frequent in this country ; what wc 
call Stucco in London •, and it gives us a good notion o f  the undulatory 
vibration produced by an earthquake which fome have compared to 
that o f a mulical ftring ; others, to that of a dog, or a horfe, fluking 
themfelves when they come out of the water.

4. The former earthquake, that happened at Grantham  ̂ Spaldings 
Stamford (which towns lie in a triangle) took up a i'pace which may in 
grofs be accounted a circle o f  20 miles in diameter ; the centre o f which 
is that great morafs called Deeping-Fen. This comprehends 14 miles 
o f that 20 in diameter *, and where, probably, the eieélrical impreíTion 
was firfl: made. Much the major part o f Deeping-Fen is under water in 
the winter ; underneath is a perfect bog: now it is very obvious how 
little favourable fuch ground is for fubterraneous fires.

In the fecond earthquake, not only this country was affciled again, 
but likewife a much larger fpace o f the fame fort of fenny ground, ra
ther worfe than the former: all Bonington-Fen̂  Deeping-Fen̂  Croyland- 
Feuy Tborney-Fen̂  IVhitlefea Fen̂  Bedford̂ Level̂  and the whole extent 
o f Ely-Feny under various denominations. I'his country, under the 
turf, abounds with fubcerr.mcous timber of all kinds; fir, oak, and 
brufli-wood •, ftags horns: now-and-then they find a quantity of hazel
nuts, crouded together on a heap : I have fomc o f  them. 'I'his is a 
niattiT common to all boggy ground over the whole globe. I'hcy are 
the ruins of the antediluvian world, waíhed down from the high coun
try, where they grew, here lodged, and by time overgrown with the 
prefent turf. They that feek for any other folution o f  this affair, than 
the univerfal Noachian deluge, want to account for a general cfFed by
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a partial caufe; and ihut thcir eyes, both to the plain hiftory o f this 
matter, and to the infinite notorious demonftrations of it from foffil 
appearances.

5. All this country, tho* underneath it is a watry bog, yet, through 
this whole fummer, and autumnal feafon (as they can have no natural 
fprings in fuch a level) the drought has been Jb great on the fuperficies, 
that the inhabitants were obliged every day to drive their cattle feveral 
miles, for watering. I'his Ihews how fit the dry lurtace was tor an 
e)edrical vibration ; and we learn from hence this important particular, 
that it reaches but vcrv little Ik Iow the earth’s furface.

M r JohnfoKy  in anothtr letter which he wrote to me concerning the 
fecond earthquake, obferved at Spaldiv̂ y fays, upon this occalion, he 
was obliged to fcour his canal, anú deepen i t ; that they came to a white 
quickfand, which aftbrdcd to all the neighbourhood excellent water in 
plenty.

In the gravelly foil o f Lcndcn, and where the two fliocks were felt by 
us, in the beginning of the year, we know there is not an houie in the 
whole extent o f this vail city, dnd ail around it, but a fpring of water is 
ready, upon digging a w ell: whence we ha^e much realbn to lx*lieve, 
that the internal parts o f thetrarth are like a fponge foaked in water ; fo 
that the only dry part o f  it is the iuperficies; which is the objed, and 
the fubjeél, o f that eleétric vibration, wherein (according to my fenti'. 
ments) an earthquake confifts.

This ihews the miftake of the Antients •, who, fancying that earth
quakes proceeded from fubterraneous eruptions, built their prodigious 
temple ot Biana o f Ephefus upon a boggy ground, to prevent fuch a 
difafter.

6. Earthquakes are truly mofl: violent in a rocky country; becaufe 
the Ihock is proportionate to the folidity o f  the matter eleitrified ; 
fo that rocks, old caftle-walls, and ilrong buildings, are moil obnoxi
ous to the concuflion. The ifle of Cerigo was more liable, and more 
rudely handled hy the late earthquake ; both becaufe it was an iile, and 
becaufe it was rocky. So wc tnull fay o f  the late earthquake in 5a;//- 
rerlandy that fplit the mountain and the old caflle-wall. Whence M r 
JohnfoHy in bis fecond letter, fays, it cracked a very ftrong brick houfe 
in Gojherton by Spalding. L)r Doddridge obferves, from Northampton  ̂
that Dr Stonebcufeh dwelling, being a very ilrong one, was moil fen- 
fibly fhaken. And, throughout the whole extent o f this great earth
quake, we find both tlie noile, the fhock, and the terror, was greateíl 
at the churches, whofe walls and bulk made more refiilance than houfes: 
and, generally fpeaking, the churches throughout this whole extent 
have very fair and large towers, and very many remarkable fpircs o f 
good ilone.

This fame vibration, impreifed on the water, meeting with the folid 
o f  the bottom o f flúps and Joirers, gives that thump felt thereon. Yet, 
o f the millions o f  ordinary houfes, over v/hich it pafied, not one fe ll:
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a confidcration which fufiiciently points out to us what fort o f a motion 
this was not \ what fort of a motion it was j and whence derived : not 
a convuliion of the bowels o f the earth, but an uniform vibration of it’s 
furfacc, aptiy thought like tliat of muficai ftring; or what we put a 
drinking-giafs into, by rubbing one’s finger over the edge ; which yet, 
brought to a ccrtain pitch, breaks the glafs \ undoubtedly an eieétric 
repulüon of parts.

7. W e find, from all accounts ancient and modern, that the weather 
preceding thele íhocks was mild, warm, dry, fcrene, clear, froíly : 
what notorioully favours all our eleélrical experiments. W e very well 
know, that, generally, all laft winter, fpring, fummer, and autumn, 
have been remarkably o f  this kind of weather *, more fo than has been 
obferved in our memory ; and have had all thofe requifitcs, appear
ances, and preparations, that notoriouily caufe Elec*lricity, that promote 
it, or that are the efFe¿ts ot it.

8. W e find the blood-red auftralis aurora preceding at Spaldings as 
with us at London. This year has been more remarkable than any for 
fire-balls, thunder, lightning, and corufcations, a!moíl throughout all 
England. Fire-balls more than one were Teen in Rutland and Lincoln̂  
Jhire, and particularly obferved. A ll thefe kinds of meteors are rightly 
judged to procecd from a ftate o f Eleitricity in the earth and atmo- 
fphere.

9. M r Johnfon̂  in both his letters to me on the firil and fecond 
earthquakes at Spaldings remarks particularly of their eíFe(5ts being 
moftly fpread to the N. and S. and efpecially felt on the fea-coft. W e 
may obferve that fuch is the direcVion o f  Spalding river, which both 
conducts and ftrengthens the eledric vibration ; conveying it along the 
fca-ihore, thence up Bofton chanel, and fo up Bofton River to Lincoln *, 
as we difcern, by cafting our eye upon a map.

W e obferve further, that the main of this lecond earthquake difplayed 
it’ seffeéls along and between the two rivers Welland and Avon \ and that 
from their very origins down to their fall into the fea. It likcwife reach
ed the river H îtbam  ̂ which direded the eleárric ftream that way too 
to Lincoln : tor which reafon, as there meeting the fame coming from 
liojlcfiy the ihock was moil fenfibly felt. It reached likcwife to the 
Trent at Noitinghmit which conveyed it to Ne:varL

The firft electrical ftroke foems to have been made on the high 
ground above Daventry in NorthamptOTiJhirê  where the Roman camps 
arc, made by P. Oftorius the Proprastor. From thence it defcended 
chiefly eaftward, and along the river Welland, from Harborougb to 
Stamford̂  Spaldings aiwi the fea ; and along the river Avon  ̂ or 'Nen, to 
Northampton  ̂ Peterborougĥ  and Wtjhich to the fea. It fpread itfelf all 
over the vaft ievcl o f the ifle o f Ely\ furthered by very many canals and 
nvers, natural and artificial, made for drainage. It was (till conduftcd 
eaftward, up Mildenhall river in Suffolk̂  to Burŷ  and the parts adja-
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cent. All this affair, duly confidered, is a confirmation o f  the doc
trine I advanced on this fubjeit.

10. I apprehend ic was not the noife in the air, as o f many cannon let 
0ÍF at once, preceding the earthquake, that fo much affrighted people, 
or aiieded the ilieep, the rookery at Kenftngton, the hen and chickens 
in Grays hn-Lane and the pigeons: it could not be barely the fuper- 
ficial movement o f the earth that difturbed them all at once ; 1 judge it 
ro be the effect of Eleftricity, fomewhat like what caui'es fea-ficknefs; 
fuch a fort o f motion as wc arc not accuflomed to. So the earthquake 
aife(fts all thofe of weak nerves, or that have nervous complaints, ob
noxious to hyrterics, colics, rheumatic pains in their joints. Several 
women were llized with violent head-achs, before both the Hiocks we 
felt in London. It was this that affected the people, with a ffiortnefs o f  
breath. This made the dog run whining abcut the room, feeking to 
get o u t : this made the fiílies leaj) up in the pond at Southwark j like as 
the experiment of etórifying the filhes ; ic makes them fick : and this 
caufes the birds in cages to hide their heails under their wings, becaufe 
they cannot fly away; which is commonly obfcrved of them in lta¡\j 
and countries where earthquakes are more frequent.

11 . I obferve, the ihepherd of Kenfmgton thought the motion of the 
earthquake, and the found, were from N. \V. to S. E. On the con
trary, Mr Byjieldy the fcarlet-dyer in Southwark, thought the noife 
came from the river below-bridge, and went toward JVeJlminJler \ where 
it rattled fo, that he did not doubt but that the abbey-church was beat
en down.

Dr Parfons took pains to find out the way of the motion of the earth
quake, from the different pofition oí the beds; but, from the contra
dictory anfwers given, he could obtain no fatisfadtion, as to that point. 
All this, and what was obferved from Northampton, of tlie motion be
ing thought by fome to be upward and downward, by others, rather 
horizontal or lateral, the counting the pulfes, and the like, only points 
out to us the prodigious celerity, and the vibratory fpecies ot the mo
tion of an eai thquake •, but far, very far, is this i rom being owing to 
the tumultuous ebullition, the irregular hurry o f  fubterraneous ex- 
plofions.

12. How the Atmofphere and earth are put into that electric and 
vibratory date, which prepares them to give or receive the fnap, and 
the ihock, whicl> we call an earthquake, what it is that immediately 
produces it, we cannot fay ; any more tlian we can define what is the 
caufe of magneriíín, or of gravitation, or how mufcular motion is 
performed, or a thoufand oti^r lecrets in nature.

We feem to'know, that the A u t i i o r  o f NATUREhas difieminated 
ethereal fire thio* ail matter; by which theie great operations are brouc^ht 
about. IhiS is the fubtil Huid of Sir/. Newton, pervading all things; 
the occult fire diff’ufed thro* the univerfe, according to Marfüius Ficinus 
clie Platonic Philofophtr, in the 'Tirmeus of .his mailer. And the Pla~
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tonifts infift on an occult fire pafling thro’ and agitating all fubftance by 
it’s vigorous and expanfive motion.

Before them, Hippocrates \x\ the fame fenfe, I. de'viHus rationê  
that this fire moves all in all. This ethereal fire is one of the 4elements 
o f  the Ancients: it lies latent, and difpcrfed thro* all the other 3, and 
quicfcent; till collc6ted in a quantity, that overbalances the circumja- 
ccn t; like the air crouded into a tempeft j or till it is excited by any 
propt r motion.

'I'his fire gives Elafticity, and Elafticity, or vibration, is the mother 
of Elcdlricity. This fire is in water, and betrays itfelf to our ftnfes in 
fait water. Many a time, when I have paiTed the Uncolnjhire waihes, in. 
the night-time, the horfe has feem’d to tread in liquid flames. The 
fame appcarence oft at the keel o f  a Ihip.

The operation of the ethereal fire is various, nay infinite, according 
to it*s quantity, and degree o f  incitement, progrefs, hindrance, or fur
therance. One degree keeps water fluid, fays the learned Bifliop of 
Cloyne : another turns it into elaftic air : and air itfelf icems nothing elfc 
but vapours and exhalations rendered elaftic, by this fire.

This fame fire permeates and dwells in all bodies, even diamond, 
flint, and fteel. It’s particles attract with the greateft force, when 
approximated. Again, when united, they fly afunder with the greateft 
cclerity. A l l  this according to the laws prefcribed by the fovercign 
A r c h i t e c t . This is the lité and foul o f action, and readion, in the 
Univerfe. Thus has the great A u t h o r  provided againft the native 
üuggiílinefs o f  matter! light, or fire, in animals, is what we call the 
animal fpirits; and is the author of life and motion. But we know 
not the immediate mode o f  mulcular motion, any more than how, in 
inanimate matter, it caufes the vibrations of an earthquake.

Of this fire Nhinilius thus writes, who lived in the time of AuguJiuSy 
Afironom. I.

Sunt autem cun6iis permifti partibus igntŝ

}̂ t{i gravidas habitant fabricantes futtnina nubeSy 
Jit penetrant terraŝ  Mtnamque imitantur Olympô
Et calidas reddunt ipfis in fontibus undaŝ
Ac filice in durô  viridique in corticê  fedent 
Inveniunt; cum filva fibi collifa crematur.
Ignibus ufque adeo natura efi omnis abundans /

Which may thus be engliflied :

Fire, univerfal nature traverfcs;
It makes the thunderbolt in tumid clouds ,  
hi dire ¡Volcano's penetrates the earth ;
And fends the boiling water from it’s fprings:
In  hardeft flint, and fofteft wood, it dwells i

Wliich,



r
• s r

Which,- by collifion, ihcws incif in fiamc.
With fire ib pregnant is all nature found !

■ 13. The great qucition then with us, is, hovr the furface o f  the earth
is put into that vibratory and eieótric ftate by heat and drinei's ? we muft 
needs acquit the’ internal of the earth from the charge ofthefc fupcrficial 
concufiions. How is the ethereal fire crouded together, or excited, io 
as to caufe them ; feeing, in our ordinary eiec'trical experiments, we 
make ufe of frióVion ?

But that friction alone does not excite Electricity, we kno\V, from 
the obvious experiment of Üint anti fteel; where the fuddennefs of the 
ftroke, and hardnefs of the matter does it. Another method of exciting 
it, is the letting off a number of great gutis *, which :o crouls the 
ethereal fire together, as to elcctrify glafs winaows ; oblervtd by Dr 
Hales. The /Surera borealis, miftraliŝ  ail kind of corufcation, mttcors 
lightning, thunder, fireballs, are the efreCls, and niay reciprocally be 
the caule, of Electricity •, but how, in particular, \vc know rot.

Come we to the animal world, we muíl needs afî err, that ali motion, 
voluntary and involuntary, generation, even life irlelt, all the opera
tions of the vegetable kingdom, arid an infinity more of nature ’s works, 
are owing to the aftivity of this elcñric firej th;- very foul of the ma
terial world. And, in my opinion, it is this alone that folves the famous 
queltion, fo much agitated with the writers in medicine, about the heat 
o f  the blood. How thefe, how earthquakes, are begun and propagated, 
we are yet to iVek.

W e may readily enough prefumc, that the contact between the elec
tric and the non-ele¿tric, which gives the fn;ip, and the ihock, muft 
come from without, from the atmofphere *, perhaps by fo«ie meteor, 
that crouds the ethereal fire together, caufes an accenfion in the air, in 
the point of contaét, on the earth's furface •, perhaps another time by a 
Hiower o f  rain. W e may as readily conclude, that, tho’ the original 
ftroke comes from the atmofphere, yet the atmofphere has no further 
concern in i t : no aereal power, of change therein, can propagate itfclf 
Í0 inftantaneouily over fo vaft a furface as 4000 miles fquare : therefore 
the impetuous ruihing noifc in the air, accompanying the ihock, is the 
efftct, not the caufe.

But furely thtre is not a heart o f fleíh that is not afrcCted with fo 
itupendous a concufiion. Let a man eftimatc his own power with that 
which caufes an earthquake, and he will be porfuaded that fomewhat 
more than ordinary is intended by fo a rare and wonderful a motion.

Hippccrata makes the whole o f  tne aninial ceconomy to be admini- 
itred by what we call nature and nature alone, fays he, fuffices for 
.ill things to animals: ihe knGii;s herfelf, and what is neceilkry for them.

Can we deny then that he here means a confcious and intelligent nature 
that prefides over, and directs all things ; moves the ethereal fpirit, or 
fire, that moves all things ; a divine neceíTity, but a voluntrary agent, 
who gives the commandiiig nod to what we commonly call nature *, the

ch ief
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the chief inftrument in the mofl: important operations o f the vaft machine, 
as well as in the ordinary ones ? And this leads us,

14... Laftly* in regard to the fprituai ufe wc ought to make o f  thefc 
extraordinary fhanomena  ̂ or of our inquiries about them ; I lha!l firft 
obferve, that we find abroad, itveral of thcfc earthquakes this year have 
been very fatal. In the laft we read of at Phihpfoli in *Tbracê  the 
whole city was dtftroyed, and above 4000 inhabitants killed. A t 
home, where above half a fcore feparate concuffions have been felt, 
there has not been one houfe thrown down, one life loft. I ’his ought 
to infpire us with a very fcrious refiedlion about them. 2. W c may 
obferve, that if we did but read the works of Hipprccrateŝ  Plato, and 
his followers, o f  '7«//v, Galen̂  and the like ethic writers of antiquity, 
whilil we iluJy and try the affedions o\ m.itter, we ihouid improve in 
Philofopliy, properly I'peakiog ; we fhould lift up our minds from thefe 
earthly wonders, anddÜ'cern the ccleftial monitions they prefcnt to us.

'I'he original meaning of the word Fhilofophy was rightly applied to 
moral wifdom : we, who have improved both, fhould join them both 
together. By this means we gather the truth of the higheil and moft 
excellent Philofophy, to be found in thofe volumes of firft antiquity, 
which wc call facred ; and we iliould adore that divine light which they 
hold forth to US; efpeciaily in a country where the principles o f true re
ligion are open and undifguifed ; where the eftabliilied profeilion of 
it is rational, noble, and lovely •, worthy of the Moral Governor 
of the world.

X IJII. About 4 years ago, M r Charles Orme, of jljhlry de la Zouch 
in heiccfterjhlrê  acquainted me that, in drying his glafs tubes for his di
agonal Barometers (which for fome years he has continued to make in 
much greater perfeólion than any other perfon that 1 know o f  in Eng
land*)  ̂ he had obfervcd a rotatory motion about their axcŝ  and at the 
fame time a progrefiive one towards the fire. H e was fo obliging then 
as to promiie at any time to íhew me the experiment*, but other bufinefs 
intervening, I ftill deferred accepting his offer \ having the lefs curiofi- 
ty to fte It, as 1 imagined the motions were occafioned by the draught 
o f air up the chimney, aflifted by the weight of the inclined tube. But 
a little above a year a^o, making ibme Itay at Afhhŷ  upon repeating 
his oifcr, I went to fee the experiment, which anfwcred fully to his de- 
fcription : the tubes which were about 4 feet long, and [ an inch over, 
moving at 6 or 8 inches diftance from the fire, not only progreiTively, 
and about their axes along the fide-wall they leaned againft, but along the 
íroíit-wall of the chimney, which made an obtufe angle with the other ; 
lo that they feemed to move up hill, a: d̂ againft their weight.

Surprifed at this, i thought the cafe defcrved a liule farther exami
nation ; and propofed placing two- tubes horizontally, parallel to each.

A  rotatory fnotton of glafs tubes. 5 5 *
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other, and at right angles to the facc o f the fire, to be fupporters 
to a third which was to be placed upon them parallel to the fire. W e 
did lb, and with pleafurc obferved the I’upported tube turn about it’s 
axis, and move on towards the fire in fuch a manner, as made me ftiil 
Icfs inclined to think either o f the motions owing to the draught of the 
iire, and certainly not to the whole weight of the moving tube *, a fine 
ipirit-kvei informing us, that the fupporting tubes leaned from the fire j 
ib that the motio was a little up*hill.

This füccefs determined me, with Mr Orme's leave, to go on far- 
th er; and, furnilhing myfclf, from him, with tubes of feveral lengths 
and thickneflcs, I made feveral trials ; and found, that with a moderate 
iire the experiment fucceeded bcft, when the fupportcd tube was about 
20 or 22 inches long, the diameter about ot an inch, and had in 
each end a pretty llrong pin, fixed in cork, for an axe to roll with upon 
the fupporting tubes ; which, to IcfTen the contad, had nearly the fame 
diameter with the moving one. Under thefe circumftances the tube 
would begin to move at i8 inches ditlance from the fire ; and continue 
to do fo, with little intervals, till it touched ihe bars, and moved much 
in the fame manner, when a little ball o f  cork, an inch or more in dia
meter, was fixed in the middle of it. But what furprized me ftill 
more, and feemed to take off the obje6tion of the draught of the chim
ney, was, letting it once ftay a little while againfl the bars, 1 lound it 
iViil continue it*s motion about its axis in the faine diredion.

This put me upon making little rings of wire, to fix upon and move 
along the fupporting tubes, ib as to flop the moving tube at any dil- 
tance from the fire 1 pleafed. Stopped with thcfe, the motion of the 
tube about its axis itill continued.

Defirous to try what would be the effcfb in or near an upright pof- 
ture, I made the pin at one end of my tube reft upon a China plate, 
that at the other turn in a filvcr focket (that carried my pencil) fixed 
in an horizontal arm of wood, but fo as 1 could flip it up and down, 
to ada|H it to the length of the tube. Here I found, that if the tube 

. leaned to my right hand, (which was the cafe of M rO rw i’ s tubes before 
liis fire) the motion was from E. to W . ; but if they leaned to my left, 
the motion was Irom VV. to H .; and the nearer I could get to the per- 
fe¿lly upright pofture, the Ids the motion feemed to be either way.

1 now proceeded to place my tube horizontally upon a glafs plane 
(a large fragment of a coach-fide window-glafs). The tube, inftead of 
moving towards the fire, moved from it, and about it’s axiŝ  in a con
trary direction to what it had done before. Obferving that this glafs 
plane was broader at one end than the other, and that the rotation back
wards was more fenfible when the narrower end was towards the fire, I 
placed a triangular piece of the fame glafs with it’s vertex towards the 
iire nearly horizontal, but rather rifing from the fire ; fo that it’s bafe 
was a little higher than it’s vertex i and upon it a tube of glafs, about 
22 inchcs long, and o f  an inch diameter, near the vertex and the fire.

I 'h is

rotatory motion o f ghfs tubei.
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This tube receded from the fire, moving about it’s axis till it came to 
the diftance of eight inches; which is four inches more than ic r;:ceded 
the day before upon tlie fame piccc o f codch glafs, before it was broken 
into this triangular form.

I was naturally led now to make ufc of two fupporting tubes, inftead 
of the triangular glafs plane. Thefc were about i8 inches long each, 
and ^ o f  an inch in diameter, and placed parallel to one another at the 
diftance of about two inches, fo as to fupport the moving tube near the 
middle o f it. When very nearly horizontal by the level, the fupported 
tube moved from the fire about it*s axis to the diftance of 13 inches: 
when the fupporters were a little raifed at their remote ends, fo as ma- 
nifeftly by the level to defcend towards the fire, it receded to the dif
tance of 10 inches, moving as before about it's axis ; but in this latter 
cafe the fire had declined a good deal, otherwife, probably, the tube 
would have receded farther, tho’ up-hill.

The next day, the fame tube, when the fame fupporting tubes were 
8 *- inches diftant from each other, receded nearly as before : wheti 12:* 
inches from each other, it Itood itill ; and when removed to the dif
tance of 16! inches, the lupported tube very manifeftly changed it*s 
motion, and went towards the fire *, as it did afterwards, when the in
clination of the fupporting tubes was altered, fo as to afcend towards 
the fire.

I made Icvcral other experiments, with regard to the fituation o f  the 
tubes to the fire, with regard to the quantity of fire fufFered to come at 
the tubes, and with regard to attraélion and repulfion, which 1 will not 
trouble you with at prefent: only obferve, that, when the tube had 4 
others under it, all fupporting, one near each extremity, and one on 
each fideof it*s centre, no motion at ail was perceived ; and when two 
o f  them on the fame fide of the centre were taken away, the fupported 
tube moved into an oblique fituation with regard to the fire, the un- 
fupported half receding from the fire.

Upon the whole, it appears fufficiently plain, that the ftream of air 
up the chimney is not the caufe of the rotation : another may be aifign- 
ed, fimple and eafy ; but as I have already faid too much, ic will be 
better to make it the fubje6t o f another paper.

I fufpended two fragments o f fmall tubes, 8 inches long, and about T/j//ecoxá 
V. of an inch in diameter, near the fire, from two pins, by blue filk 
lines, which had each a loop at one end, were tied at the other to the 
top of the tubes, and hindered from Hipping off by a little fealing-wax.
The tubes came together at the upper end, and receded manifeftiy from 
each other at the lower, appearing to be in a ftate o f  attraction above, 
and a ftate o f repulfion below : but, fufpefting this to be owing to the 
feafing-wax, which foon began to melt, I fcraped it off both, leaving 
only as little as was poftlble, to hinder the fiiks from flipping. The 
confequence then was, they came together at the lower ends, and very- 
near fo at the upper; and, when fufpended from one pin, fo that the
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loops of the fiiks touched each other, the tubes fecmcd equally clofe all 
the way down, without any appearance either o í  attraftion or rcpulfion. 
But, imagining ftill that a repulfive power in the heated fupporting 
tubes, when placed near together, might poíTibly be the occafion o f  the 
receding of the upper tube at contad with them. T o  put the matter 
out o f all doubt, I wet the 3 tubes all over yet the regrefiive and ro
tatory motion was í\iil manitell, with very lítele, it any difference ; not 
more than might be well accounted for, i'rom the increafe of refiitancc 
by wetting.

Thefe two experiments fully convinced me, that neitiier attraélion nor 
repulfion would be o f any afiiftance in folvingour rotation Upon confi- 
dering therefore the matter lavthcr, I found nothing was wanting, but that 
the moving tubs íhould fweli towards the (ire and indeed I thought Í 
could perceive fuch a fwelling in Mr Orme's long tube of four feet and 
an half, which 1 faw firft placed near a good fire in the manner de- 
fcribed in my lafl:. For, allowing fuch a fwelling, gravity mufl: pull 
the tube down, when fupported near it*s extremities horizontally ; and 
a freih part being expofed to the fire, and fwelling out again, muil fall 
down again, and fo on fuccefiivtly ; which is, in other words, a rota
tory motion towards the fire.

When the fupporting tubes are brought near to each other, as well 
as near to the centre of the fupported tube, then the parts hanging over 
on each fide, being larger than the part which lies between the fup- 
porters, will, by their weight, pull downwards, and confequently force 
the middle part, refting upon it’s two fulcrâ  upwards ; and being lefs 
advanced towards the fire, as being lels heated, will, by their oblique 
fituation, pull the middle part backward alfo from the fire: which ef- 
feils, being fucceiHve, will exhibit a rotatory regreíTive motion, quite 
contrary to what the tube had when fupported near it’s extremities : 
and when a fingle tube lies incHning oppofite to the fire, either to the 
right hand or the left, out of a plane perpendicular to the furface of the 
fire, gravity will not permit the curved part to reft, but pull it down 
till it coincides with aplane perpendicular to the horizon ; and, confe- 
quently, as new curves are generated, new motions will be fo to o ; 
that is, the tube will be made to move about it’s axis ; but with this 
difference, when the tube inclines to the right hand, the motion about 
the axis will be from E. to W . when to the left hand, from W . to E. 
The juftnefs of this reafoning is made manifeft with a very little trou
ble ; only binding a wire, and fupporting it firft near it’s extremities, 
then near it’s centre on each fide, afterwards inclining it to the right, 
and then to the le ft ; the bending in every cafe reprefcnting the curved 
part of the tube next the fire. And that this foluiion is the true one, 
ieems farther probable from hence, that when 4 fupporters were made 
ufe of, one at each extremity, and 2 near the middle, there was no 
motion at all either backward or forward; nor is it of any fervice to 
objed here, that the incrcafe o f  contact hinders the motion j bccaufe,

upon
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upon the plane o f  glafs, mentioned in my former paper, fo hrgi? as to 
have a much greater contad with the cube, both a rotatory and regrci- 
five motion was manifeft.

X L IV . I'he ingenious author does not treat exprefly o f thofL* produc- Ana:ccuni cf
tions of the chemical art, which wc ufualiy cal! pbofphcr:, but pnnci -^
pally of fuch fubftances, whether natural or artificial, which imbibe r  •' r i - i - r .  j - r u  plurjtni> rhof*rays or light m fuch quantities, and in men a manner, as to appear j-unc 
luminous for a time, ev^n in abfolute darknefs. piimumdc-

Before I enter upon the fnbjeft matter of this treatife, I muíl take Com- 
notice of the apparatus made ufe o f in thefe inquiries. He cauftd a rjcn:r.rms. 
wooden box to be made, large enough either to f;t in, or ftand in up- 
right: yet not fo large but he might with eafc be carried to any place Sfccino. 
the moil convenient for his obfervations. In this box was a little win- Pihtedin 
dow, in which a cylindrical tube was fitted fo exactly, that no light 4̂  ̂
could be admicted but through the tube, in which there was an 
tus fo adapted, that the perfon within could place any object proper for 
obfervation in fuch a manner, as to receive as much light as it could con-frorr.iheLixxn 
tain, and then to turn it inftantly towards his eye, without admitting the Ĵ’ '̂ aifoa 
lead ray oMight, befides that brought in by the objeft. The infide 
of this box mull be abfolucely dark, without which caution many of the *
attempts would be unfuccefbful; becaufe the light in many of the fu b -1746. 
jeils was neither very lively nor very lafting. Therefore it was neceíTary ReaJYth. 27. 
alfo, that the eyes of the obfervcr ihould be as free as pofiible from the '745-6- 
imprefilons o f  former vifion : fo that it were proper to make thefe ob
fervations immediately after ileep, or to keep the eye you intend to 
make ufe o f fliut at lealt ; an hour betore you enter the box. A  proof 
to know whether your eye is proper'y difpofed, will be expofing a piece 
o f white paper to the light in the tube, and then being able to perceive 
it’s form and colour when turned towards you in the box.

1 le divides the pbofpbori into feveral kinds ; fome of which ihine of 
themfelves naturally, as the glow-worm and dates ; or adventitiouíly» I
as the fleih of animals, which moft probably arifes from a degree of 
putrefadlion, fometimes too flight to be obvious to our fenfes. Other 
bodies become luminous by attrition, heat, the free accefs of air, and, 
lailly, by imbibing and retaining the rays of light. Thofc bodies thac 
are luminous by attrition, are amongfl: others, fome diamonds, and the 
hairs o f animals; by heat, feveral fort of gems, and mounuin cryftals ; 
from the free accefs o f  air, the phofphori of Kraft and Homberg ; from 
the afped o f  light, the Bolognian luminous ftone, the preparation by 
Cbriftian Adolpbus Raldwbi ot chalk diifolved in fpirit o\ nitre, as well 
as feveral others difcovered by the late M. Du Fayy who found, thac 
whatever íubftances would, by calcination, be converted into a calx̂  or 
whofe concrete, from a folution in the acid of nitre, would bear tire 
enough to become red-hot, thefe bodies were adapted to imbibe and re
tain light.
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The grcateft number of pbofphori are of the laft-mentioned kind, 
and thefe are principally the íubjeóts of this trcacife. Some of thefe are 
natural, others artihcial; but of thcfc laft the preparation is fo flight, 
as not to change the nature of thtir conftituent parts. The natural 
pbofphori are either fofTil, vegetable, or animal. I'he íoíTil are, though 
very different in degree, fome forts o f earths, white fand, limc-ftones, 
ftalatliteŝ  and feveral other figured Oones, ifland cryftals, flints, fome 
fpecies of agates, white arfcnic ; but no foi t of metals, metallic or ful- 
phureous bodies, as jet, ambtr, except the before-mentioned arfenic. 
On the other hand, falts imbibe light, provided they are diveftt-d o f 
every metallic principle *, otherwifc not, tiiough pellucid as poíTible, 
For this reafon, none of the vitriols will imbibe light; but other falt.-i 
will, though with a confiderable difference as to quantity *, for Jal, gem. 
and rock-lalt imbibe very little; fta-iklt, if dry, and in cryilals, much 
m ore; and, in like manner, fal ammoniac. ; more yet, fal. catbarticum 
and nitre ; weak iji the natron of the Ancients, and alum ; but brighteft 
o f all in borax.

In the vegetable kingdom we find very few pbofphori i that o f dry 
rotten wood is weak, and not lafting ; it appears chiefly upon the edges 
and inequalities of the furface. But this is moft remarkable in the rot
ten wood of the fir-tree, and fome others, where in the dark you fee 
ihining fpots as big as tares; whereas, in full light, the whole furface 
appears alike. Some few barks are luminous, but not confiderably fo ; 
but no fruits, feeds, or their meals. Cotton appears very bright, and 
the cryftals o f tartar ; but fine loaf fugar appears the moft luminous o f  
all, both without and within. Gums and refins retain no light.

I'here is a vait variety o f pbofphori in the animal kingdom, fuch as 
the bones and teeth ; to thefe may be added the Ihells o f  fifli, egg-fliells, 
the human calculus., bezoar, and in whatever parts o f  animals the ter- 
reftrial principle is very predominant. But where there is a confidera
ble quantity o f oily matter, as in the hoofs, horns, and feathers, no 
light is manifeft.

Having gone through the natural pbofphorî  he pro¡jofes fome queries 
concerning them ; o f whicli the firft is. In what and how great a light 
the obje¿l ought to be placed ? He tried different pbofphori in different 
degrees of light, and found them imbibe moft light from the fun itfelf; 
iiext in quantity, when the íky was clear ; and the leaft in foggy wea
ther. Thefe experiments ihould be made in the open air, and not in 
a houfe with the glafs windows fliut; bccaufe many bodies appear lu
minous, when the light has come directly to them, which will not have 
that appearance when the light has pafied through the glafs. He laftly 
tried what light they would imbibe from very bright flame, and found, 
that alabafter itfelf, which is ikurated more than any fubftance by the 
fun’s rays, imbibed exceedingly little. I'he'next query is, How long 
thefe bodies fliould remain in the light to be fufficiently faturated ? 4 or 
5̂  ̂were found the utmoft length of time required for that purpofe.

The
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The other query is, How long the received light will continue in thefc 
pbofphori ? It does not luft the fame time in all ; but continues more or 
Ic'fs, from 2 to S^  ̂ in proportion to the ftrength oí the phcfphorusy and 
the quantity of light received.

W e pal's now to tliofc phofphcrty which are produced by a r t; and, 
firft, to them v.'i ich are made by the maceration of plants alone, and 
without any lire j fuch as thread, linen cloth, but, above all, paper. 
The luminous appearance of this laft is greatly increafed by heat. This 
is confirmed by two experiments: the firft is, by expofing the paper, 
fprcad upon an iron grate, to the naked fire, yet not near enough to 
fcorch it, and then laying a warm brick thereon to retain the heat; by 
which means it was obfervcd, that where the paper was not fkreened by 
the iron grate, it was moil luminous ; fo that, by the lights and fhades, 
you mtgnt diítinguiíli in the dark the image of the iron grate a confidc- 
rabie time. The other experiment is the application oí the paper to a 
plate of Wi?rm brafs *, from which, when in the dark, you might very 
eafily, by it*s being lefs luminous, diilinguiih the margin o f  the paper  ̂
that had not l>een warmed by the brafs.

l ie  proceeds to take notice o f t h o f e w h i c h  become fo by the 
aíTifl-ancc oí fire. But the fire here fpoken of is not great enough to 
diíTolve their conilituent parts, but only fuch as may affeól the exter
nal parts of their texture, and that but gently ; fo that the procefs here 
mentioned is only drying or roaíting. For it is not the watery or the 
faline part in bodies which is torrefied ; but the oleaginous, wherewith 
many vegetables, and moft animals, abound.

The white fleih of animals, luch as that o f chickens, becomes a 
pbofpbcrus by roafting, as well as the tendons, and whatever parts of 
animals become glutinous by boiling, fuch as carpenter’s glue, ifing- 
glafs, to thefc may be added cheefe. Bones, though they imbibe light 
without any preparation, have that property in a much greater degree 
when burnt, and their luminous appearance is much more lively. But 
roailing has not this eftedt upon feathers, hoofs, horns, or whites o f  
eggs. 'I'he fame operation, which produces fevcral pbofphori from the 
anuTjal kingdom, gives alfo (everal from the vegetable. Thus, by 
gently toailmg, gums, as myrrh, gum tragacanth, and others, appear 
luminous, tho* different in degrees; and this light is clear, in propor
tion to the gentle evaporatipn of their aqueous parts. By this treat- 
menc, nuts of every kind, pulfe, corn, cofiec-berries, meal, bread, and 
waiers, alfo bccome pbofpbori. Turpentme, amber, and fome refins,. 
require more fire before they imbibe ligh t; fo that you muft divefb 
them of their acid, and their light ethereal oil, to make them appear 
luminous. But here great care muft be taken that they boil no longer 
than from being white they turn yellow j for if  you proceed longer,, 
your labour is loft.

It is neceíTary that you fhould be acquainted, that thofe pbofphorty 

which are produced by torrefaótion, foon lofe their power, which, per
haps,.
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haps, neither time, nor a thorough clifiblution of their parts, can de- 

;; prive the natural ones of. In general, as long as the phofphoriy gained
by torrefadion, prcferve their power, their light is more lliarp and 

' ftriking, but the natural, more weak. But thofc that are gained by cal
cination, and Baldwin's phofphorus, feem to poíTcfs both the ftriking
liglit o f thofe gained by torrefadion, and the weaker light of the natu
ral phofphcri: the iail they preferve a long time, but the former is loll 
by degrees much Iboncr. The well calcined aihes of plants, or raxhcr 
their terreftrial parrs remaining after the folution of their fixed falts by 
walhing, and neutral falts, continue phofpbori alter many years. So 
that, as far as we can judge, the luminating power which is gained by 
calcination, tho* not fo intenfe, continues perpetual; whereas that gain
ed by torrefaction always dccreafcs, and in a very little while is no longer 
vifible. Some even, by this method, continue to imbibe light much 
longer than others. Gum Jlrabiĉ  which continues longeib, laib 6 
days; bread, not one; and coffee, only a few minutes. How'evtr, ac 
any time, by a frcHi torrefaction, you may recover thefe languid phof- 
phori \ in which property they have great likenefs to the Bdognian 
Hone, and other phojphori prepared by art. The phofpbori gained by 
torrefaélion, as well as that of Bologniâ  will not imbibe light, while 
they are warm ; and this laft does not appear fo luminous when firlt 
prepared, as when it has been fo fome time.

The natural phofpbori do not differ only in the before-mentioned 
particulars, but alfo in the colour o f the light itfelf. The light of the 
natural generally appears either perfedly bright, or fomewhat inclining 
to yellow : the artificial produces a red, and fometimes a brown ligh t; 
but there are fome exceptions to both thefe rules. From thefe different 
appearances, the author conje¿tures, that there are two forts o f fire ari- 
ling from different principles; viz. that in torrefied fubftances, from a 
Sulphureous, and that of the natural, from a terreftrial principle.

In obferving a piece of hpis tutiâ  which was rough and unequal on 
it’s convex fide, ¡mooth and fomewhat poliilied on the concave; he 
ipund, to his furprize, that the rough fide was luminous, and the 
fmooth one not. He was very defirous of inveiligating the caufe of 
this appearance. Me remembered that fonic polifhed marbles did not 
imbibe light, or very little, and that at their edges ; but, having loft 
their poliili, they did admit and retain it. He therefore conjectures, 
that bodies, according to the difpofition ot their furfaccs for the reflec
tion of the light, either fufFer or prevent it’s entrance into them. If this 
pofition holds good in the reflection, why íhould it not with regard to 
the refratflion ? I le produces 2 experiments, which he apprehends not 

if foreign to the prefcnt purpoie ; but is yec making others, for his fur
ther fatisfa¿lÍDn. He txpo/ed a glafs bottle full of well-water to the 
light, and, as foon as poftible, obferved it in the dark. A s he expcdcd, 

imbibed no light. L  pon pouring into it fome oil o f  tartar, it became 
turbid and whitilh, from the well-water bting ufually impregnated with

caicarious
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calcarious matter. U p o n  obferving it then in the dark, after having 
been cxpofed as before, it retained enough o f  a pale light to diftinguiih 
the ihape o f  the bottle. In a bottle of rain-water he difiblved fon^e 
talc ; which ftone, by rubbing, will diíTolve in water as falts do, w ith
out rendering it opaque ; to this folution he added oil o f  tartar, and 
this mixture was luminous as the preceding. H e  therefore concludes, 
that fo long as earthy corpufcles are very fmall, feparate, and agreeing 
in their furfaces with the water in which tliey float, they readily tranl- 
mit the light they receive ; for which reafon it is impoíTíble they íhould 
retain light enough to appear luminous in the dark. But, by the aftu- 
fion o f  the faline principle, the earthy corpufcles unite with the water 
and fait and from the union o f  thefe principles the m ixture grow s 
thick, whereby the ready tranfmifnon of light is prevented  ̂ fo that, i f  
this mixture is \vithout colour, or any thing metallic, the light will be 
Hopped long enough to be vifible in the dark. But if, inftead o f  oil o f  
tartar, you add fugar o f  lead, the mixture will be turbid, bur retain no 
light. In thefe two experiments the water bccomes zphofpborus.

Gem s, cryltals, and glafs, whether whole, or powdered ever fo fine> 
retain no l ig h t ; ib that neither their tranfparency nor whitenels con
tribute to  their becoming luminous in the dark. O f  fcveral diamonds, 
in all appearance perfeÁ iy the fame, fome were very luminous, others 
not at ail. O f  many opaque fubilances, whether rough, poliíhed, or 
finely powdered, fome were luminous, others not. So that it appears, 
that not only the external, but the internal texture o f  bodies alfo, may 
conduce fometimes to their being luminous.

From  the preceding experiments, the author is led to m ake forrie 
inquiries into the caufe o f  this luminous appcarance ; and takes notice, 
that almoft all bodies, by a proper treatment, have that power o f  fliine- 
ing in the dark, which, at firlt, was fuppofed to be the property o f  
one, and afterwards only o f  a few. F lo w  this is brought about, is not 
very eafy to folve. I f  we fuppofe with fome (from which our author, in 
fi'vcral paffages o f  this w o rk , feems not averfe), that the light trom a 
luminous body enters and abides in x\\t pbofphori-, we fhali lind fome- 
what new to admire in light itfe lf  It is no new opinion, that this fluid 
confifls o f  very fine particles, which are continually darted forth from  
a luminous body, in all directions, with a very great velocity : but it 
has by nobody been laid down hitherto, that thefe particles are not dif- 
lolved by the violence o f  their agitation, not difperfed, nor immediate
ly  ccafe to exift ; but fubfift flill, and adhere to what bodies come in 
their w ay, as heat does, and are the cauícs o f  odours. I f  therefore the 
])artic!es o f  light are not difiblved as fooi. as they are emitted from a 
radiant body, but continue fome time, what elfe is required, but that 
v/e allow it*s armofphere to every lucid appearance ? I f  the phofphort 
í)úne with a borrowed light, but not with their own, and that only 
when put in motion, and fired by the rays o f  a ihining body, which 
fome experiments feem to confirm , then other new dodlrines will arife.

There

559



j6 o  The Lacryma: Batavicsc.
T h ere muft be then a hidden, a fecret principle in bodies, to  be lighted 
u p  by this moft fubtle fire. T h ere  will be in the iinivcrfc a ccrtain per
petual fire from pbofpbori ; the matter o f  which, tho’ conllancly 

ij diflipated by burning, docs not waile enough to be obvious to our
fenfcs.

; I cannot conclude m y extradl o f  this author, without mentioning,
[ that his w ork is the refult o f  a great variety o f  very ingenious obferva-
, tions, and o f  experiments made with the iitmoft a ccu racy; to which

I may add, that whcre-ever he makes any conjecture conctrning their 
caufes, he does it with all poíTible decency, and íubmiíTion to the j u d g 
ment o f  the learned.

*lhe I.afrymx- X L V .  T íic  glafs-tear, or drop, com m only called Lacryma Bataiica^ 
Bat.ivicx', or or Lacryma Boruffica^ becaufe it was firíV made in thefe countries, is 
gtafs dropsjhe m uch Celebrated among Natural Fhilofopher?, upon account o f  the fin- 

guiar phicnomcna which it exhibits, and which have for a Jong time 
fervciccnce. exercifed their fagacity.
accouhicJ/or T h e  make o f  this drop is as fimple as its explanation is difficult. It
by the fame is the work o f  the meaneft workm an in a glafs-houfe. On the top o f  an 
ciauTwic^fc  ̂ quantity o f  the matter o f  glafs in iufion :

|, Cat, A/. />.  ̂ water : the drop makes that part o f  tiic
ij F. R. S. &c. water which it touches, to boil with a hifling noifr, as a red-hot iron
, ‘íranjiútfd would d o , which it refcmbles in that in ftan t; and when it does not
" ‘ b operation, as it moft frequently docs, it forms the little

iif D pyramidal mafs, which is known by the name o f  a g lafs-drop; the effedis 
N°. 492. whcrcot I will firfl: relate, and then endeavour to account for them.

I p. »75 Apr. &c. 1 - / 9  Ria{]\iv\e 1^. 1749.
Exptrimeitt i . T h is  drop is o f  fuch hardnefs and refinance, that it bears fmart blows

o f  a hammer, without breaking.
Exper. 2. Nevertheiefs, i f  you grind the furfacc o f  this drop which refifted the

i hammer, or i f  you only break the tip o f  the fmall end or tail, the whole
’ ihatters into powder.

3. T h is  ihattering o f  the drops is attended with a loud r e p o r t ; and the 
duft or powder to which it is reduced, ílioots out, and fcatters all

; around.
4. I f  the drop be ground with powder o f  em ery, imbibed with oil, ic 

often efcapes breaking.
F.xper. 5. I f  this experiment be made in the air-pum p, the drop burfts with

greater im petuofity, fo as fometimes to break the receiver and iĉ s 
i duft is finer than when done in the open a i r ; and i f  it be made in the

dark, the drop in burning produces a little light.
Exper.e. I f  this drop be annealed in the fire, it Jofes all thefe fingularities;

and being reduced to the f ta te o f  common glafs, it eafily breaks under 
the hammer i and does not buril upon breaking the fmall end.

£xper 7. I 'h e  drops that are made by letting them cool in the air, produce
no  other tife fls  tlian thofc which have been anneakd.

The
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The firíl Natiíral Phílofophers who endeavoured to ir.vcíligate the 

caufc ot thcfc phaenomena, imagined that they found it in the air. Some 
of them fupf'ofcd, that this air was ihut up in the drop by the cruft 
which the cold water forms on it’s furface while it is yet red-hoc; and 
attributed it’s rupture to the violence with which this air iíTued through 
the too narrow paiTage made for it, in breaking the fmall end of the 
drop. Others maintained on the contrary, that the drop, in this ftate, 
contained no air at all, nor any thing but particles of fire, or fubtilc 
matttr; or, in one word, a vacuum of air and that the fudden burft- 
ing of the drop was occafioned by the impetuous entry o f the air into 
this fort o f vacuum. In fine, the Carte/ians have fubftituted their fub- 
tilc matter in the room of this exterior air, and fay, that the drop is 
biirfted by the lefs fubtile particles of this matter •, w'hich entering with 
force into the drop by the opening made therein, and finding large 
pores on the iníide, and fmall ones on the outfide, burft the Tides of 
the drop, by ruihing from the centre to the circumference, wherewith 
it’s paflfjgc is obftruitcd.

MeiT. Mariotte and llomherg came afterwards *, being provided with 
an air-pump, they caufed one o f  thefe iirops to be broken in vacuo ; 
and Romberg having obfervcd, that it broke therein better and with a 
louder report than in the open air ; they both inferred, that neither the 
impetuous entry o f the outward air, nor that o f a fluid fomewhat lefs 
grofs, could be the caufe of this Oiock *, becaufe the receiver o f  the 
air-pump is void o f  thefe fluids •, and even ifalittle fhould remain there
in, it is too much rarefied, and too thin to be capable o f  fuch an efFe6t.

Mr Mariottê  thro’ fome remains of attachment to an opinion, which 
he had held to that time, did not intirely exclude the exterior air from 
the caufe o f  the phienomenon o f  the drop ; but thought proper to add 
another to i t ; which he makes ufe of as a fubftitute in cafes like thofe 
o f the preceding experiment, where the infufficiency o f  the air, or o f  a 
fluid nearly fimilar to it, plainly appears.

M r Homherg fhews no indulgence to the exterior fluid ; and afcribes 
the whole to the new caufe, which is, the quality o f  tempered glafs, 
which the drop acquires, like fteel, by being thrown red-hot into cold 
water. This tempering, according to thefe great Academicians, con
fers at the fanie time more fpringinefs to the parts, and lefs conneition 
with each other. When a fteel J'word-blade is bent forcibly, it breaks 
more eafily than one of iron i and the jarring which is occafioned by it’s 
fpring, is capable o f breaking the other parts o f the blade : and thus we 
fee, that it generally breaks into feveral pieces. This blade is the image 
o f  the Lacryma Batavicay or glafs-drop.

This is the point to which 1 found things brought, when I began to 
ftudy the phcenomena o f  the glafs-drop.

The air was partly banifhed from the infide o f this mafs o f glafs: 
there is none in the liquid red-hot matter o f  a glafs furnace. It was 
purely out of complaifance for a generally received opinion, that Mr
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Mariotte allowed the exterior fluid any íhare in the phscnomenon ; and 
M r Hcml̂ erg put the finiíhing hand to it’ s cxclufion. But the fort of 
temper given to the drop by plunyng it red-hot into cold water, and 
it’s comparifon with tempered llccl, is not fo much a caufc as a com- 
parilon : and moreover, is this companion very juil ? Can theri be 
any between a long, thin fword-blade, which breaks into two or tiiree 
pieces, and a thick, inflexible mafs of giats, which tlics into powder. 
The tail alone of the drop might feem to favour this paralle l : but an ex
periment, which 1 made, entirely deftroys tnis opinion, and proves, 
that it is not the fpring, or the vibrations of the parts ot the drop, iliat 
occaiion it’s burfting.

I put about half the tail o f a glafs drop into a vice between two bits 
of dcal-board of about a finger’s breadth. I fcrewed the vice, till I 
faw this fmall cylinder or thread of glafs make impr^ífions in the wood 

;.i on each fide for its lodgment, in order to be fure that it could Jtoc be
fufceptible o f  vibrations. In this conoition I broke the tjid o f the tail, 
fupporting it on my nail, to prevent forcing any part but t!.- end wi:ich 
I intended to break ; and in order to bo the more certain of giving no 
iliock to the part that was fqueezed in the vice. M y drop flew into 
powder as ufiial; and the portion ftcured between the two bits o f  wood, 
perfedtly retained it’s figure in the imprefiions wherein it was lodged. 
But when 1 touched this little cylinder, it was reduced to powder, mucli 
in the fame manner as is faid to have happened to fome men v/ho had 
been ftruck with lightning. Now, it was not poílible for this glafs to 
receive, or convey to the body of the drop any vibrations *, or if any, 
they muft be infinitely fm all; and yet the efFedl was pr.cifcly the fame 
as ufual. I'hercfore the fyftem o f  vibrations is not happier than thofe 
invented before it.

It is among the glafs-workers, and in their art, that the fecret o f  the 
Laa-yma Batavicâ  or glafs-drop, is to be fought; and there it is that I 
think I have diícovered it.

A ll thofe who have feen glafs-houfes know, that when a piece fails in 
the hands of a workman, he throws it afide 5 and this piece is not long 
expofed to the air, before it breaks in pieces: and when the fame work
man has fucceeded in making a piece, and is willing to preierve it, he 
takes great care not to let it cool in the a ir; but carries it hot into an
other oven of a moderate heat, where he leaves it for a certain fpace of 
time. And this laft operation is called aurjealing the glafs.

A  Natural Philofopher, who is witnefs to this management, ought 
to inquire into the reafons and neceflity o f it. 

j| How comes it that the glafs, which cools in the air, breaks *, and
j i  it has been nealed, it does not break ? This is the reaion, if I am

not miftaken.
A  bit o f melted glafs, red-hot and liquid at the fame time, is in that 

ivate, purely becaufc it’s particles are divided by fo great a quantity of 
panicJcs o f fire, or lubtilc matter fo violently agitated, tiiat thefc com

ponent
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7 'he Lacrymns Batavicic.
poncnt parts o f the glafs do hardly touch one another : they fwim, if I 
may be allowed the cxpreíTion, in a fiood of this matter of ñrc ; and for 
this reafon it is, that melted glafs affcds the colours o f flame.

When this fubitance is expofed to the air, the coolnefs o f this fluid, 
which touches the furface oí the glal's, coois ihat furface firft ; that is, 
brings the particles nearer together, braces their pores, and thus imprifons 
the particles of fire, which ilill fill the infide of this fubftance. While thefc 
fiery particles find pores enough on the furface, to move freely, the glafs 
continues whole; but when the glafs grows colder, that is, when the 
pores of it’s furiace begin to confine thefe fiery particles *, then their 
whole adion is exerted againft the parts o f  the "lafs, which they break 
into a thoufand pieces. In order to avoid úñ^jracas  ̂ nothing more is 
requifite than to keep the pores on the furface of the glafs wide enough, 
that the fiery particles contained therein may pafs through, and fly off 
infenfibly. Now, this is what is done, by putting the hot piece of 
glafs into an oven, the moderate heat o f which keeps thefe pores open 
to a ccrtain pitch, and yet allows the glafs to acquire it’s due confi- 
ftence in this ftate o f middling porofity : wherein confiíls the annealing 
of glafs and other fufed fubftances.

Hence it appears, that all unnealed glafs carries within itfelf it’s prin
ciple of deftruclion, which is the matter of fire imprifoned. But the 
Lacbryma Batavica  ̂ or glafs-drop, is in this refpe6t, in a worfecafe ftill 
than unnealed glafs: for befides that it has not been expofed to this 
fecondary heat, which keeps it’ s pores open, till the glafs has acquired 
it’ s due confiitence, for fear that the coolnefs o f the air alone fhould not 
clofe it’s pores foon enough, and imprifon a fufiicient quantity of the 
igneous matter, it is fuddenly thrown into cold water, which by it’s 
coldnefs and weight is fitter than the air to produce fucn an cfFe<5t  fpee- 
dily and efFc6luaIly. Wherefore the only furpnzing circumfl:ance in 
thefe glafs-drops is, that any of them remain without breaking, by the 
great quantity o f igneous matter fuddenly fliut up in them by the cold 
water. And indeed this accident befals more than one half of them ; 
and thofe that efcape, doubtlefs owe their prefcrvation to the fpherical 
or cylindrical figure o f the compact fhell, which the coldnefs o f the 
water forms on their furface: for it is well known that this figure produces 
an equality of refiftance on all fides, which confiderably increafes the refi- 
fting force : and this is the firft reafon why, as foon as this icquilibrium 
is broken, either by rubbing away one fide of this furface, or by mak
ing a hole in it, or, in fine, by breaking the fmall end of the d rop; 
the refiftance is inftantly overcome, and the igneous matter, imprifoned 
within the glafs, and conftantly upon the ftrain againft It, burfts it into 
powder.

This deftroyed equilibrium is but one difpofition that favours the 
effeil of the imprifoned igneous niatter : but the communication which 
is opened for it with the fubtile exterior fluids, roufes this matter which 
is in a ftatc o f inaólivity, develops it’s fpring, kindles it fomewhat in

4 C 2 the

563



564

■'t
» 1

ii

if

f

'I»«

f

i 7h e  t e m p e r -  

i n ¿  o f  J l e e l .

7 he Lacrymse Batavk®.
the manner o f the phofphorus, which produces no effcft while clofe 
Hiuc up, but takes tire, as foon as a free communication with the out
ward air is given it.

On the union of thefccaufes depend the phsenomena of the glafs-drop. 
It is of a hardnefs that refifts the ftrolccs of a hammer, becaulc the vio
lent condenfation, given to it’s furface by the cold water, into which it 
was thrown when in a foft ftate, rendered it’s texture very clofe, com- 
padt, and confcqucntiy hard. Jt burlts with great noife ; and in fo do
ing it retains the charader o f  all the eitcds produced by the explofion 
of the igi eous matter. It*s duft flies two or three feet all around, be- 
caufe it is pufhed forward by the aétion of a fluid contained in it’s cen
tre i which would not happen, if it had been the cffc6l o f  an exterior 
fluid. This fame duft of the glafs^drop darts forward with greater forcc 
in the air-pump than in the air, becaufe the air is an obilacle, o f  which 
it is freed in the receiver o f the air-pump: wherefore it fometimcs 
breaks the receiver; and for the fame reafon it’s duft is finer, that is, 
more minutely broken, as being done by a ftronger power, and Icfs 
countcr-balanced. This violent explofion produces light, becaufe the 
property of ihining lightning is always the effcót of fuch an explofion 
of the matter o f fire: wherefore thi? fact affords another proof, that 
this matter is the principle of the phiEnomcnon of the drop.

If the furface of the drop be ground with fine powder of emery, im
bibed with oil, it frequently happens, that it does not burft ; becaufe 
the fort of oily maftic that refults from this mixture, ftops the pores 
of the drop, and prevents the fudden communication of the exterior 
fluids with the imprifoned igneous matter; and as glafs cannot be 
ground with very fine emery and oil, but by long rubbing ; fuch rub
bing heats tiie drop, and gradually opens the pores fo as to grant an 
infenfible pafl"age to the igneous matter, whereby the drop becomes at 
iaft in the fame cafe with nealed glafs ; and in tlic caic in which itfelf is, 
when it is put into the oven to be nealed.

When a giafs-drop is made, by fufpendingit in the air only, it does 
not break fooner than nealed glafs: becaufe as this fmall mafs o f glafs 
retains it’s heat a long while in the air, the heat fervcs as a nealing- 
oven, and keeps it’s pores dilated long enough for the igneous particles 
to find a free pafiiage.

The principles, by which I have accounted for the efreélsof the glafs- 
drop, are not confined to this phasnomenon alone ; they are more ge
neral than is commonly imagined. Some corollaries, which I ihall de
duce from them, will prove what I advance.

Steel, like the glafs-drop, acquires it’s hardnefs by being plunged 
into water: and if Mefl  ̂ ^aviotte and lioniberg had compared them to
gether in this circumftince alone, they had been in the right.

The moft celebrated Natural Philofophers, in order to account for 
the tempering of ílccJ, have had recourie to different arrangements o f
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T'h  Lacrymse Batavica?. ^5^
it’s parts produced by the fire, and fixed, by the cold o f  the water, in 
the new ilate, in which the violent heat had put them.

The incchanifm o f  the tempering of glafs-drops, applied to that of 
fteel, is the moft fimple o f  all the hypothefes, and anlwers all it’s pro
perties, which are thefc : i .  Tempered lleel has a coarfcr grain. 2. It 
is incrcafed in bulk. 3. It is more hard and brittle. 4. By annealing 
it becomes Ids brittle.

Steel made red-hot is filled and fwollen, and it’s pores dilated, by Explanatio*. 
the igneous matter. In this ftate, the cold water, into whijh it is 
thrown. compreiTcs and clofes the parts o f the furface, while the im- 
prifoned igneous matter dilates the pores within ; thus the texture of 
lleel becomes more compaft by thefe two caufes, while it’s pores are 
dilated.

Thefe large pores conflitute the coarfe grain of tempered fleel. It’ s dila
tation by the igneous matter, which could not be thoroughly condenfed 
by the cold of the water, caufes it’s augmented bulk : the clofe texture 
o f  the fubftance that furrounds the pores, and the imprifoned igneous 
matter, occafion it’ s hai-dnefs and brittlenefs. It’s recoftion or anneal
ing deprives it of this brittlenefs, and of a part o f it’s hardnefs : becaufe 
it opens this texture, which it relaxes at the expence o f  the neighbour
ing pores, and drives the igneous matter out o f  it.

The fermentation of acids and alkali’s feem, to me to be another F e r m t n t a t i c n .  

corollary o f the fame piinciple.
1. It is pretty univerfally allowed, that the acid particles have the 

figure o f fmall needles; and that alkali’s are fpheroidal or polyhedrous 
bodies with a vaft number of pores proper to admit the acid needles.

2. Experience íhews, that falts are alkalifed by fire, and that our
juices are alkalifed by heat, What can the repeated aflion of the
fire produce on falts, in order to alkalife them ? It calcines them, blunts 
their points, and hollows them with a vaft number o f  pores ; and we 
fee with the naked eye, that calcination has this effeét on all bodies.
In a word, it converts an angular very folid body into a very porous 
and light fpheroid ; and this body is un alkali by the firft fuppofition.

3. Calcination introduces, and generally leaves in the pores of the
calcined body, after the operation, a great quantity of igneous matter. Í
This matter is perceptible to the in',;cs in the Laps Bononknfiŝ  which J
becomes a phofphorus by calcination ; in lime-ftone, which by calcina
tion is furniihed with fo great a quantity o f  igneous matter, that in the 
eifervefcence, which is raifed in it by throwing a little water on this 
ftone, you may kindle fulphur or a match by it. The alkaline, or al- 
calized falts alfo, that is, thofc which are calcined, have their pores lull 
o f the igneous matter.

4. Such is the nature of the igneous matter, that it tears afunder 
whatever oppofes it’s paíTage, and makes it fly o íf  with a report.
This principle is univerlally allowed : the eífe¿ts o f  gur.-powder, o f  

volcano’ s and earthquakes, prove it : and to come nearer our fubjeót,
u im ealed



if unncaled glafs breaks in the air, and the Lacryma Batavka docs as
l;i much upon breaking it’s fmail tnd.
[¡i Whereas an alkali is a fpongious body filled with the igneous matter,
'} and an acid arc points proportioned to .thefc pores; thefc ought to be
 ̂ regarded as fo many pegs or pins, which enter into the holes on the

furnace o f  the alkali, and fill them up exadly : whereby the igneous 
! matter is imprifoned j and by the preceding principle it burfts the alca-

Jinc globule with noife, and fcatters around the acid pegs, in tiie iamc 
manner as it burfts the glafs-drop.

A  mixture of an alkaline and acid liquor U'ing compofed of an infi
nite number of fuch particlcs that burft and broke to pieces, the liquor 
muft take up more room, or fwell. The particles oí air therein con
tained, being toffed about by all thofc little explofions, together with 
the neutral liquors, which are a vehicle to the falcs, form the fcum or 
froth i and the igneous matter, which gets put of the alkali's, and is 
agitated by the ihocks of all thefe cxplofions, produces heat, drags 
with it the aqueous and other volatile particles, which form the fteam.

Yet there are cold fermentations, becaufe then, either the motion of 
the particles of fire, and their fracaŝ  is inconfiderable ; or becaufe thefe 
párt eles fly oif eafily by a direót motion. Moreover, at this day that 
we have it in our power to be convinced, that the brufljox ñream of 
cledric matter is very cold, nobody will be furprized, that a ftream of 
the matter of fire may produce cold.

If all the alcalious corpulclcs burfted at once, the fermentation w'ould 
laft but an inftant : but as the acid liquor requires a certain fpace of 
time, to penetrate the whole alcaline liquor, and fill the pores of the 
alcalious corpufcks, the fermentation is performed fuccefllvdy in a cer
tain number oi‘ corpulclcs at a tmu-, until they are all broken ; and this 
fucceflion conftitutes the duration o f  the fermentation ; which ccafcs 
when tliere are none of the alkali’s left entire.

Thefe principles not only Icrve to explain the fermentation which 
refutes from the mixture of acids and alkali’ s, but alfo almoít all the 
motions of this kind, which are occafioned by the mixture or penetra
tion of two or more fubftances.

For example; lime, which we have mentioned above as a body filled 
with the matter of fire, and which produces an eífcrvefcence capable of 
lighting fulphur, if water be thrown on it-, lim , 1 fay, produces this 
cifed:, only becaufc the particles o f water, which enter into it’s pores, 
have a tendency to fliut up the igneous particles more clofely. It is by 
a mechanifm entire.y fimilar, that Homberg's pho phorus kindles into 

i' • flame, upon being (Xpofed to the air : ’ tis upon this principle likewife,
that a mixture o f  ipirit o f  wine and water acquires a new degree o f heatj 
and fo of other pharnomena o f  this nature.

^66 ^he Lacrymx Batavicae.-
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11 T D R O L O G T .

I. r " !^  H O  U G H  the fpnng called La Fontaine du SaMt is ata good 
X  diftance from the town o f  Bagneres, it is, neverthelefs, as much 

frequented as any in that country j and, bcfides it’s admirable efiefts in 
curing a great number o f  diftempers, it likewife offers, to the eyes of 
the lovers o f Natural Miftory, a vt-ry remarkable lingularity.

In the firft bath, through which the largcft o f the two branches o f 
the fpring flows, there are found, from time to time, fjnall ftones, of 
the colour o f iron-ruft, and of a regular figure ; being either parallelo- 
pipedcs with oblique angles, o f  which the fides are unequal j or fmail 
Iblid bodies with 6 Tides, only differing from cubes or dice in this, that 
the furfaces are not perfe¿tly perpendicular one to another, but a little 
inclined j as alfo commonly longer than they are broad, and broader 
than they are high.

The largcft which I have feen were but 11 lines in length, 9 4- in 
breadth, and 6 in height: they are moilly a great deal fmaller. Í have 
one which is very odd, being a parcel of 100 in one lump. There are 
ibme on which one may obferve íhining^/>, that feem to be o f  a me
tallic fubilance.

I have heard, that a great many ftones like thefe are alfo found on 
the fidcs of a brook in Spain ; from whence, without doubt, they got 
the name they arc commonly called by, o f  Ferreles d'Efpagne.

About two months ago, happening to take a walk in the road newly 
made brtween Bagneres and the Fontaine de Salute I perceived, that, in 
digging thr ditch on the fide o f  the road, the w’orkmen had laid open a 
rock o f  a fort ot imperfedt fiate, but fofter, and o f  a lighter colour, 
than llatc commonly is. The rock itfelf is compofed o f  layers or beds 
lying ahnoft parallel one over the other ; the fubltance o f  the rtate feems 
to bt- a cofiipofition of fibres or ftrings, placed on the fides o f each other, 
and equally incfmed to their beds or layers; whence it comes, that, 
upon brt-aking them with a hammer, the pieces, fometimes, arc pretty 
like the figure of a regular parallelopepid with oblique angles.

Upon a narrow r examination ot this fort of flate, I found a great 
number of parallvlopiped ftones, like thofc before fpoken of, only 
fmaller: I have fcen them of all fizes, from thofe in which the largeft 
fide is but of 2 or 3 lines. I obfervcd alfo, after having broken to 
pK'ces icveral litcle bits o f  flate, certain black fpots ; which, by the help 
of a microfcope, [ iound to be real figured ftones.

iiefides this, Í took notice, that every one o f  thefe ftones, as long as 
it remains in the rock, is always found between two bundles or cluftcrs
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of tranfparent fibres, o f  which, generally, one is placed on the one, and 
the other on the oppofite ficíc. i'htfc bundles arc i^rgcr in gri*at ftones : 
thole which feem, to the naked eye, to be but fmali black i ĵots, are, 
m-vcrthclers, accompanied by their bundles.

1 huve fomc of thcfc ílones, where the tranfparent fibres, of which 
every bundle is compofed, had left a vacancy in the niiddle of their 
ijxes: this fort of conduit bí.¡iig colouri d with a matter o f a ruily co- 
jour, one finds fikewife, fomctimes, bttweei the: fibres a little oí tliis 
ruity-coloured matter •, and now and-ihen met..iiic and ihining veins. 
One might fay, th t̂ the ufe of thefe tranlparent fibres is the fame as of 
llra inersw hich  let the matter be of a mccaihc nature or not) lufiVr 
nothing to pafs thro* them to the little fi:ones, but fuch particles as are 
proper to aiivance their growth, and fo to Itrve them as it were lor 
roots. In bits of imptrfcit flate, though harder, and of a blu( r colour, 
than the fort I before mentioned, are found ímaÜ ftonts, ot a like figure, 
but different in this, that they arc of a fine and ihining brafs colour. 
They are, as well as the others, accompanied by tranfparent lumps.

One meets likewife with large ftones of the colour o f  iron-ruil in fe- 
veral rocks thereabout. It is probable, that the Fontaine de Saliti pafi'es 
thro* one like that I have defcribed j and, if it meets with any ot thefe 
figured ílones fn the fides of the c9nriuits thro* which it pafiTes, it eafily 
Joofens them, and carries them along with it. The bundles o f  tranf
parent fibres ftick pretty fafl to the ílate or rock, but are Oightly faf- 
tened to the little ftone, from which they are very eafily ieparated. 
Hence it comes, that all thofe which fall into the bath, or Fontaine de 
Salute are got thither without their bundles.

The formation o f  thefe ílones deferves to be examined ; if it was 
carefully ífudied, it might, perhaps, give light to the formation of 
other figured ílones. It even feems, that, by beginning with this fi
gure, which is the moil fimple that one can imagine, one may the ra
ther hope for fuccefs in the like inquiry.

This parallelopiped figure with oblique angles is common to many 
ílones in the country o f Bagneres, and the neighbouring mountains. 
Several cryilallizations o f  the grotto o f Camfan break into fragments of 
this figure: thofe which hang down from the top o f  the vault o f that 
grotto, are, originally, fmall hollow pipes, formed by the water which 
iricklts down drop by drop *, and whofe outer furface, fixing themfelves 
by their fmall bafes, forms» by degrees, a fort of blunted pyramids, 
which, like fo many rays from the axis, which is nothing but the hol
low pipe, become folid at lail. I'his axis leems compoied o f  plates, 
almoil cylindrical, laid one over another j but, if  broken, the whole 
divides into fragments of a parallelopiped figure. 'J'he blunted pyra
mids, that are about the axis, divide themfelves at firft into other 
blunted pyramids j but, afterwards, almoil all thefe fragments divide 
o f  themfelves into other fragments of a parallelopiped figure.

^68 O f  the FcntítÍ7i€ du Salút.
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The ilone of the mountain of Baregê  upon which the ajhejlos grows, 
breaks alfo conilantly into fragments of the fame figure.

I have likewife prcfervcd a bit of rock half tranfparent, the fragments 
o f wi\ich arc hke the others.

fiaving fcen fcveral produ£lions o f  nature, in which one difcovers, 
that the figure I have been fpeaking of fo remarkably prevails, I was 
nevcrthdeis furprized, when 1 found the fame figure in the fediment o f  
the water o f the Fontaine de Salut.

I had let a confidcrable quantity o f the water o f  the mineral fpring 
evaporate; there remained a fliiningduft, in which I cou!d diftingui(h 
nothing. 1 then looked at it through a microfcope ; and, among feve- 
ral cryftals of a lefs regular figure, I found many which were quite re
gular and well-fliaped, with fix faces, and oblique angles. Several per- 
lons, who have, at different times, been eye-witneflcs o f  this fight, have 
been well fatisfied with it.

The waters o f  this fpring contain no iron, as it is commonly be
lieved. Wht^n you put the tin<5ture o f  galls in it, it grows neither 
black nor red : this mixture only turns it a little, and makes it look 
v/hicifh, after having ftood fome hours.

When thefe waters arc evaporated by a mild and equal heat, the fmall 
cryftals are found fwimming on the fijrface where they join, and form 
a film upon the water-, fome o f  which (licks alfo to the fides and the 
bottoms of the vefl'el. Thofe cryftals which are formed firil, are infi- 
pid i but thofe which are produced towards the end o f  the evapora
tion. are, indeed, o f  the lame fliape, but of a tart and faltiíh tafte.
'I'hcre remains yet a little o f this matter, which cannot be reduced to 
very regular cryftals : it is o f a very fharp and pungent favour, but has 
nothing of the prevailing character o f  acid or alkali 5 at leaft, it makes 
no fcnfible imprcffion upon blue paper.

The waters o f the fpring du Pied have the fame quality as thofe o f 
the Salut: they produce the fame efFcót when mixed with galls ; yield 
cryftals exa6lly o f the fame figure, but in yet greater quantity.

1 have not made the fame experiments with the other fprings at 
Bagneres \ but, it is probable, they do not differ from the former, ex
cept as to more or lefs.

II. Carljbad is a fmall town not far from the frontiers o f Saxonŷ  O f  t h e  h o t  

fituated in an hollow between two high mountains ; a fmall river calledy n̂nr /̂ at 
Toeple runs through it from S. E. to N. W . The principal f o u n t a i n * 
rifes on the N. E. fide, about 20 paces from the river, and about 5 o r ^ -^ 5*
6 feet higher than the furface of the water. 'I'his fpring rifes through a p. ]>hy/. 
fquare tube of wood, whofe diameter is about 7 inches, with a confider- t o  t b e  Czah- 

able degree of violence : whence it is called the Sproudky or Furious 
Fountain, It comes from the mountain on the other fide, and paiTes 
underneath the river, where the petrifying quality o f  it’s own water has R e a d '  

formed for itfelf an aqueduit o f Tophusy through which it is conducted N o v . 23 . 
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to this placo. Sometimes this aqueduct is fo filled and clioaked up 
with the tophusy that it burils into the river, and puts the inhabitants 
to a coniiderablc c\'j>encc for repairing it. But to prevent this, they 
bore and clean it every year near the fountain, it forms rocks o f tophus 
along the river-fide, compofed ot' firc.ta of leveral colours, according 
as the water has been impregnated with different matter, or perhaps 
from the difíerence of heat or cold, or the imprcíTions of the air at the 
times of forming the lamelU. This tcpbus is hard, and receives a good 
polilh, and of it they make fnuff-boxes, heads of canes, and other toys. 
Some years ago, in digging to lay the foundation of a church, 40 or 
50 paces higher up the hill, they found vail quantities of this tophuŝ  
which was in many places fo decayed and rotten (refcmbling very Ibfc 
clay}, that tlicy were obliged to dig feveral fathoms deep, before they 
could find a folid foundation. Here they threw out great quantities o f 
the pifoliihus, o f the kinds I fend you, which are compofed of the 
fame matter as the tophuŝ  though of a very difieren: conftrudlion : the 
tophus being made up of plains joined together, whereas the pifoUihi 
are globular, and compofcd of feveral fphcrical ihells. Some globules 
are found above an inch in diameter, but more commonly about the 
bignefs o f white peas, and decreafing gradually in fize till they become 
as fmall as fine fand, and at laft common tophus.

The feveral fhells .which compofe thefe globules differ in colour as 
the ¡amella of the other tophus do : but thefe fhclls feparate more eafily 
than the lamdla  ̂ and íhew that the colour often confifts in one very 
thin iliell between two thicker ones.

Such kind of tophuŝ  with pifolithi, is found at other places ; but I 
have never yet met with any body who could give a fatisfaclory account 
of it’s formation. Some think the pifolithi are drops of water petrified, 
as they arc found commonly near fails o f  water which is impregnated 
with the like (lony matter: and as the I'malkft fcattered drops of w ater 
fiy fartheft from the centre, they fo account for the gradual diminution 
in magnitude of the pifolithi. Others affirm they grow from the va
pour o f  this petrific water, though they cannot tell how.

Amidft this uncertainty, I determined, whilft I was on the fpot, to 
fpare no pains to fearch after (and difcover, if  poflible) the manner how 
thefe regular globous bodies are produced. 1 have already told you, 
that the waters of thefe hot fprings at Cnrljlad are fo replete with to- 
phaccous matter, that where-ever they run, inafies o f tophus are form
ed ; and when thefe waters are cold, a fcum (like the little fcales o f  the 
fame matter) rifes on the top, fome o f  which 1 fend you, and I believe 
you will think it, on examination, little or nothing different from the 
fubilance of the component matter of the pifolithî  or from that which 
forms the Common tophuŝ  which I fuppole to differ from the pifolithi 
only in appearance.

Firfl; of̂  all, I obferved in the chinks and hollows of the ordinary 
tock-ilone very fmall mokcuU looiely adhering j 1 found alfo clufters

of
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Q^pifoUthi in the like placcs, and on breaking up a piece of the rock by 
the lide o f the river, where it had been buril by the water, I diicovered 
maíTcs of pifolithi lying in the chinks, and many ioofc ones twirling 
round and played about in the bubbling water. M y fuppoficion therc*- 
forc is, that the ftrcam defcending from the body of the oppofite moun
tain, pailing beneath the river, und afterwards burfting out on the fide 
o f the hill with a confiderable forcc, could not fail to form caverns in 
the fide o f  the mountain, and to change it’ s current as the paiiages be
came choaked up with the tophaceous matter: and as 1 found vaft 
numbers of rrMecuU like grains of fand in the chinks where water paiTed, 
thefe being wa(hed off might ferve for nuclei to the pifoliiki, and being 
kept in continual motion by the -jortex  or whirling o f  the water, would 
acquire a globular figure, and by receiving new iliclly coats, from time 
to time, would incrcafe in bulk, fo long as they were fuftained, and 
whirled about in the water. And as in this cafe fome would be preci
pitated fooner, and others later, a difference in fize muil confequently 
happen, and their arrangement mult be according to their proportion 
ol furface and gravity, till the place becoming full o f fuch matter, the 
water was obliged to leek out a new pafTage, A t  the formation of this 
kind of tGpbus in the caverns, fome intervening accidents from the mo
tion o f  the medium, the iniluence o f  the air, and other concurring 
caufes, have fometimes fo far prevented a compaft and firm conjun£lion 
of the component particles, that in feveral places it feems in a decay
ing (late; and is even foft as clay. In the air indeed it grows again 
fomewhat harder, but then it is porous and l ig h t : and they call it 
Sproudle Sand. The inhabitants of a houfe near the church have a hol
low, out o f  which they take this, and fell it for the fcouring and po- 
lifliing of filver, ^c . In this hollow it is very warm and fuffocating, 
cfpecially in rainy weather, and then there rifes from it a ftrong va
pour.

On tiic other fide o f  the river, at the foot o f the mountain, are a good 
many houfes, and a broad ilreet; crofs under which the ftream runs, 
and in the winter no fnow lies on the place where it paíTes. Some rooms 
in a houfe built here are always warm like a bagnio, and in one of the 
cellars may be heard the noife o f  the water running under ground.
Along this fide o f the river are feveral hot fprings, which differ in 
quality from one another, as well as from the water o f  the fproudle.
The principal o f  thefe is called the mill-fountain (from it’ s being near a 
mill) which is much ufed, and reckoned milder than the fproudle. It 
is not near fo faturated with the limy matter, and forms fcarce any 
tophus.

Thefe fprings either have different origins, or clfe the great ftream 
divides in the bsdy of the mountain into ^veral branches *, which, ac
cording to the nature o f  the paflliges they run through, or from the 
different thicknefs o f  their columns, and the velocity they move in, 
are impregnated with different matter, and when cold precipitate more or

4 D  2 lefs



577 2 O f the Hot Springi at Carlibad.
lefs calx ; but their fairs are the fame, nor is there much ciifFcrence in 
the quantity they yield. The fprouále is fo full of the ftony matter, 
that any thing laid into it is covered over with a thick tophus in a few 
days. When the water is taken up, and Jet (land a little in the air, it 
incruils the vcfiels that contain it, and it*s furface is covered with a fcale, 
like lime-water, which is made ufe o f  as a dentifrice.

I don't propofe to inform you of the medical virtues o f  thefe waters, 
nor to enter into phyfical accounts of their origin : I have only in view 
to fatisfy you about the formation o f  the fpecimens I fend you.

Moft o f the rocks about Carljhad are an aggregate oí ¡patum  ̂ micay 
quarízujjíy rubricâ  cum matrice lapidis calcariî  and cleave into rhom
boids. I  he foil on the fide o f the mountain is made by the diflblution 
of fuch rocks intermixed with fome vegetable earth ; and the whole 
furface is covered with the leaft difiblvable parts, often adhering toge
ther in maíTcs by the intervention of a limy matter like incrulted fpa- 
turn. And I found higher up the mountain fome rocks moundering 
into fuch foil.

'I'he Carlfimd waters give a good deal o f neutral fait by boiling and 
cryftallizing. From 1080 ib. of water xxii 5 of pure fait. I fend 
you fome which I prepared myfelf, fufpedling the Apothccary might 
adulterate it to increafe the quantity.

My thermometer being broke, I procured one of a friend : but not 
knowing of what conftru£tion it was, I tried it in the following man
ner : in melting ice the mercury fell to 28 4 of it’s equal parts, and by 
the heat of my body it rofe to 66 of thofe parts. This thermometer 
held into the fproudle fountain rofe by it’s head to 96, and in the mill- 
fountain to 67.

About twenty miles from Carljbad to the S. W . near the town of 
Eyrâ  is a cold fpring of mineral waters, much in ufe in thefe countries. 
This gives alfo a fait much of the fame kind. T o  the fouth from 
Carljbad about twenty five Englifi miles are likewife feveral cold fprings: 
one of which is much richer in this fame kind of fait than the former. 
It belongs to the monaftery o f  T'oeple. In the winter, when they boil this 
water, from x tt>. o f  water they get fometimes above o f  fait. They 
prepare here a neutral fait, by adding a mineral acid, or perhaps fome 
other neutral fait (but the preparation they keep a fecret) which makes 
it ihoot into beautiful cryftals. It is called Sal Medium Toeplicenfî  and 
is ibid in many places o f Germany. I fend you fpecimens of all thefe. 
On expofing thefe falts fome time to the air, they fall into a magmfiâ  
but diftolving and cryftallizing them again recovers them ; chough the 
oftener they are dUTolved, the cryftals ihootthe fmaller.

About 7 miles S. W . from Carljbad̂  at Altfettĥ  are mines o f  black 
fcbiftusy and formerly they made a great deal of alum and vitriol from 
3t; but it is now neglefted, as they find in the íáme mines plenty of 
gleba pyriticofa, from which they diftil fiilphur. Six hundred weight 
o f  this pyrites give one o f  fulphur : and the oven makes from one to
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O f the Hot Springs a t  Carlíbad.
two hundred weight per week. The rcfiduiim being thrown in great 
heaps in the open air, takes fire, and conftantly fmokes. This macter 
they throw into large reíérvoirs of water, which afterwards they let run 
ciFinto the boi!ing-houfe, and fo make copperas.

About 9 Englijh miles to the fouth from Carljhad̂  arc the tin mines 
o f Scblacbtavwald. They reckon this mine has been wrought near 500 
years. There are five entries, four whereof are provided with machines for 
hoifting the barrels with the tin ftone : the fifth is for drawing the water 
out o f the mine. The number of miners who work below ground are 
90: cach man delivers 25 barrels o f this ftone per week, and receives 
iomething lefs than half a crown wages. They have different inven
tions in the mine for fplitting the rock, but the moft effectual one is 
burfting it with gunpowder. The whole people employed in thefe 
mines are about 300. The main body of the mine is nearly 700 feet in 
diameter, and from this go feveral E. and W . for fo the mineral runs. 
The broadeft of thefe ways is about 2 feet, and the mineral in thefe 
veins is richer than what is found in the main body of the work, whofe 
greateft depth is 650 feet. The tin-ilone is firft burnt in kilns, which they 
lay betters the tin confiderably, and makes it much more eafy to ftamp. 
After this preparation it is brought to the ilamp-mills, where by (lamp
ing it becomes like grey river fand, which they waih and feparate the 
tin from in the following manner. They throw it by íhovels-full into 
bafons where there paiTes a current o f  water, and by keeping of it ilir- 
ring it runs over by a broad conduit defcending by ileps, which are co
vered with coarfc linen cloth ; and by this operation the fand is waihed 
away, and the tin remains on the cloth in form of a black fcaly powder, 
and dried is fit for melting. One hundred weight o f the ftone gives 
only :$iii of tin *, and 150 ib. of the clean-waíhcd tin-mincral gix’e 140 
it), o f tin. There are ten melting-ovens, each whereof can melt 9 or
10 hundred weight in 24 hours; the breadth o f  thefe ovens within-fide 
is 8 or nine inches, and from 10 to 12 feet long, blown by two pair o f 
bellows. The proportion o f  charcoal to the metal is near an equal 
weight. They arc thrown into the oven by degrees, alternately: 
the refiduum they melt three times over, which always yields new me
tal. They make here about 800 centers per annum  ̂ which is fold from 
53 56 imperial gouldens^ír center. They find fometrmes the black
and fometimes the white cryftal mineral in nefts, or clufters : the ftan- 
num p9ledron nigrum is a very pure and rich tin ore : they fay the white 
is rich alfo, but ’ tis fo hard and difficult to melt, that the tin is burnt 
to an afh before it can be brought to fufion.

Near GeffrieSy in Bareith, they boil vitriol. The mineral from which 
they make it, is a black fcbiftnsy fome of it too is brown. It has feve
ral Imall veins o f pyrites in it. When firft taken out o f the pits it has 
no t ifte, but after it has been cxpofed fome time to the weather, and 
begins to moulder, it acquires a very lliarp tafte. It is laid in great 
heaps, under which there are cifterns for receiving the water that runs

frona

573



j 74 QA Strength o f  Purging JVaters.
from it after rain, or that they pump upon it when the weather is dry. 
This water is conveyed by conduits into the boUing-houii, where there 
are two leaden kettles, in which it is boiled to a itrong lef, and then 
lot off into receivers wiierc it ílioots. Thcfe two kettles make from i 
to 9 hundred weight per week, which is all wrought by two fervants: 
it not having been found nccefiary to add any new mineral to che heaps 
chcfc 15 years pafV, as they aillired me. But as the quantity of the 
mineral conilimed m that timj is noc kno'A'n, it is impoílible to deter
mine hov/much of this filt has been fupplicd by the air. 'I'hey only 
add to the quantity half an hundred weight of iron, which is corifunicd 
in the kettles every week, and makes it iliooc into copperas; but in
])Iace of this, if they add coppcr, it makes blue vitriol. l*ormi.Tly they
made aUim here likewifc from the fame lee, only inílcad ot iron or 

'Copper they added pot-aíli and urine ; but the expence of the tiríl-, and 
the diificulty of getting the ocher in fufiicient quantity, has made them 
leave off making alum here for feme years paft.

Jk rxfiK:.':a An accouiit of the fevê -al quantities i?/fcdiment •uobich ivere found in 
tionofthe a pound averdupois of the folliTiVing purging waters, evaporated a'luay
Jirengtb 0/ to dryncfsy in i '̂iorence flafksy cut to a vjide mouth \ viz.
ftvera/ of' the••
principa] pur- Grai

Maryhon-fields London ---------  ------- ------  24
that of 2. Peterfheet Bre'jfhoufê  fVeftminJter -------------  ------  27
ibpV W el]; 3 . Ehjham ------ -------  — ----------- -----------  3 4

Scarhcrough ---------- ---------- ------ 40
D. found nearly the fame by Dr Shaw and Dr Short: a

¿s' f 'r , s, little more or lefs, according to the wetnefs or drynefs of the fea-
communicated fons -/.j-ofthis in caicarlous matter; the reft, moftly what is
i'! called nitrous falts, on account o f  the oblong cryftals which ic
C . Mortimer, o  /
M  D  S « r  ll'OOtS mto.
R .  s.'With a  5' Lambeth ----------- ----------- 4 0  ̂
ietter from 6. KUbum  ̂ four milcs from London  ̂in the way to Edgware 43"
SwithinAdce, 7. __—  ---------- —  —  ̂

Cheltenham̂  G lo u c e ft e r fh ir e ----------- ------------- -----  60
on the virtue found the following proportions in Cheltenham water ;
oj" the /aid viz.

wcII.n .̂495. . Sept. 1738. calcarious fediment ------  ■—  -nrirof 74
446. Apr.. D e c , i y ^ ^ .  ----  ----  ----  Á o f l z

&C. I7C0.  1 '  ^  T *  V*

ReadM&y 2̂ . ^ 739’ T-x 7^
«750. H e  fa y s  ic  is  th e  b e ft a n d  f tro n g e ft  n ic ro -c a lc a r io u s  w a te r  in  En g -

landy very bitter, having only a little fubtil impalpable earth 
mixed with it’s fait.

9, Cobham Well̂  a mile fouth o f  Church Cobham  ̂ Surreŷ  once 6i
grains, another time 60 grains ----  —  ----- 6S

10. Je Jfo fs  Welk on Stoke Common̂  in Mr Vincent''̂  manor, ab o u t
th ree
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O f the Strength o f  Purging IVaters,
three miles S. oí Claremont̂  Surreyy Sept. n ,  1749* 
dry weather, 82 grains in a pound of the lurface-water 82

OSiober 16, after a coníidcrable quantity of rain, the furface-water 
yielded but 60 grains. Nóv. 21, the furface-watcr yieklcd 65 
grains.

This great inequality o f  the ftrcngth o f  the furface-watcr put me 
upon trying whether the water at the botton:i o f  the well, near the 
fprings, were ftrongcr than the furhce-water. And in order to this,
I procured, Dec. 1 1. a bottle o f  the water near the bottom, which was 
ten feet below the furface o f the water *, which was clone by tyiBg an 
empty bottle to the end of a long pole, with a line fixed to the cork, 
to pull it out when at the bottom, for the watt-r to fill i t ; and I had at 
the fame time another bottle full o f the furface-watcr. The lower wa
ter yielded 82 grains j the furfacc water but 48 grains; and it was the 
fame upon a fecond evaporation of thofe waters. I len'Ce we fee how 
much ftrongcr the water near the bottom is, than at the furface *, even 
when the preceding rains have been but moderate *, for they had not as 
yet been fufficient to raife the fprings in this country much. Hence we 
fee that the ftrongcr lower water may cafily be come at by means of a 
pump ; as aifo, that the upper land-fprings, foon after rains, make the 
water near the furfacc weaker: but, in long dry weather, when there 
are no land-fprings, the furface-watcr, and that at the bottom, are near
ly of an equal ílrength : for it requires time for the faline mineral vir
tue to be equally diffufed through a mafs o f that depth o f  water, whofc 
upper part is inceíTantly weakened by a land-fpring of frefh water.

i lence.we fee how advifcable it is, in order to keep out the land- 
fprings, to dig a narrow trench fome feet depth, round the well, to b e  
filled with ílifFclay well rammed.

1 he mineral virtue in this water fcems to be much like that o f  Cbel- 
tenhaWy in it’s ihoocinginto very bitter, regular, oblong cryftals, which 
are, on that account, called nitrous; though they are not a true nitre; 
for r.::ither thefe, nor thofe o f Cheltenham̂  will deflagrate or fiafli in 
touch-papcr, nor on burning charcoal, as true nitre will d o ; fome o[ 
which ftiil retain their form and firmncfs for 17 months fince they were 
GryílalÜzcd ; whereas the cryftalliaed falts o f  feveral other purging 
waters have crumbled, and in a great mcafure wailed, away in much 
lefs time : a greater proportion o f  the falts o f  JrJfop's Ihoot into-
oblong cryftals than thofe of Cheltenham \ and it’s water alfo gives a 
Wronger green tinfture, with vio!et-llowers. The purging quality re- 
fides chiefly in thefe cryftalline fairs, and a fmall proportion of common 
fait i fome o f  which there is in all thefe mineral waters.

The proportion alfo of it’s earthy calcarious matter, is but pare 
of i t ; which, like that o f  Cheltenhajh, is but little, in comparifon of 
the much greater quantity o f  it in other purging waters : it. is alfo fofc
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and impalpable, like that o f Cheltenham̂  and not harfli and coarfe, as 
it is in fome other purging waters.

And as the quantity o f purging lalt in this water is confiderably 
greater than in any other, fo it is found by experience, that, propor- 
tionably, alefs quantity o f it fuffices, which makes it fit the better on 
the ilomach. It is ail'o obferved to exhilarate thofe who take it.

It was obfcrvable of the fediment of fcveral o f  thefe waters, that, 
when dried, and while hot, thtre afccndtd plenty of invifible volatile 
fait fumes, fo pungent that the nofe could not bear them. Hence we 
may reafonably conclude, that the waters which abound moil with 
purging falts, fuch as thofe of ^effofh WelU ihould be proportionably 
preterable to weaker waters, which are ftrengthened by boiling half 
away ; whereby nor only the more fubtil aélive parts are evaporated 
and thofe that are left are decompounded, and formed into new groíTer 
combinations ; as are aifo the calcarious particles, which are fo fine as 
to pafs the filter before evaporation, but not after it. This was the 
realon which induced me to examine, by various repeated trials, and to 
give an account o f the fuperior ftrength of IVell water, above
aJl others that I have examined or heard of.

When JejJop̂ s ¡Veil was cleaned, 0 ¿?. i6. 1749. after a confiderable 
quantity of rain, after about half a foot depth of black muddy filth was 
taken out, then the natural fat fandy-colour’d clay-bottom appear’d ; 
thro’ feveral parts of which the water ouzed up at the rate o f 160 gal
lons in 24 hout .̂

The water which then came freih from the fpring gave a weak bluili 
with galls i but when put into bottles it did not do fo next day ; a fign 
that tlierc is fome degree o f  fteel in it.

It was very obfervable, that the man who flood about 3 hours bare
legged in this well-water to clean it, was purged fo feverely for a week, 
that he faid he would not venture, on any account, thus to clean the 
well again. And it was the fame with another man, who cleaned the 
fame well about iz years fince. And I am credibly informed by a 
merchant, that, being in a warehoufe in Egypt to fee fenna bailed up, 
it had the like purgative cffe6t on him.

In order to get a fatisfa¿lory account o f  the efncacy o f thefe waters, 
I defired Dr Adee o f Guilford̂  who has long prefcribed them to his pa
tients, to give me his opinion of them 5 which he has done in the fol
lowing letter j viz,

S  I  R y  Guilford^ March 14, 1749*

1H A V E  found very advantageous and uncommon cfTeifls from the 
ufe of the waters o f  JeJfop*s Weil. Some of my patients who have 
drank them fleadily and cautiouily have been cured of obilinate fcurvies. 

A s  I had a long time ago reafon to think there was a fine volatile fpirit 
in them, I therefore obliged fome to drink them for a courfe o f  time at 
the well as an alterative, with very happy confequences. When I have

ordered
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onlcretl them as a purge, they have worked very fmartly, but have 
not difpirited. I am glad to have it in my power to confirm your fenti- 
mcnts by my own obfervations j and am fatisfied thefe waters, if con
tinued a proper time, and taken in a proper manner, may be rendered 
very beneficial to mankind, according to the bcft opinion that I can 
i'orm.

IV. N o accounts o f the flux and reflux of the fea were fatisfadtory, f í a t e  of

til! Sir L Newton's penetrating genius deduced their true caufe from
th e  laws of gravitation. His principles carried fuch conviilion along I
with them, and gave fuch an eafy folution of fome of the moil remark-Mackenzie. i
able phenomena, that mankind feemed to imagine a thorough know-N®. 4gz. p. j
ledge o f  the tides might be obtained from an attentive confideration o f '49* Apr. &c. 
the principles he had eftabliflied, without the trouble o f  further obfer- 
vations i bur, as he, and all Philofophers fince his time, have con- ^
fidered only, or principally, the influence o f  the moon in elevating or 
deprefllng the tides ; their feveral diredions, velocities, and other affec
tions, refulting from the influence of land, íhoals, and winds, remain 
ftili as inexplicable, and as little known as ever.

A s a diftinft knowledge o f  thefe things is not only conducive to the 
advancement o f fcience, but would greatly contribute to a convenient 
and fdfe navigation, it may not be unacceptable to communicate fuch .
remarks on the tides about the Orkney iflands, as came under my ob-
fervation, while I was employed in furveying and navigating that and ^
other adjacent places; hoping it may incite others to explore the various 
motions o f  that element, on which fuch a confiderable part o f the world 
are daily employed, in a more extenfive and accurate manner than has
yet been done. ¿j

From fome obfervations on the tides in Orkneŷ  I incline to think the f
water begins to rife and fall fooner near the Ihore than at a diftance j.
from it.

When fpring-tide is at it’ s greateft altitude, or depreflion, the water 
continues in a quiefcent flate near halt an hour : neap-tides continue fo 
about an hour and a half.

The motion o f  the water, both in afccnt, defccnt, and progreflion, 
is accelerated from the flril to the fourth hour, commonly ; trom the 
fourth to the lail: hour it’s velocity diminiflies. 'I'his, however, admits 
o f fome variation from the influence o f  winds.

The greateft fpi-ing-tides, and leaft neap-tides, are commonly on the 
third or fourth day, after theTyzygics and quadratures ; but in this alfo 
the winds have a confiflerabPe influence i W . and S. W . winds making 
the greateft floods, and leaft'ebbs *, N. and N. E. winds, on the con
trary, making the grcúíeft eBbs and leaft floods in Orkneŷ  and on the 
North Coaft o f  W hin flood tide israifed higher than ordinary
by winds, the fubfequent ebb is not fo low as it would have otherwifc |
been. When a high flood is raifcd by the moon, the fuccecding ebb is 
proportionally low.

SfíJte o f  the Tides in Orkney. 577
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Ordinary fpring-tidcs rife 8 fret perpendicular, ordinary neap-tides

3 ; extraordinary high fpring-tides rife 14 feet; extraordinary Jow, 
only 5 ;  extraordinary high neap-tides rife above 6 feet; extraordinary 
fmail neap-tides not above 2. Low-water neap-tide, at a mean, Ijudge 
is about 3 feet above low-water fpring-tide, and high-water fpring-tid? 
about 3 feet above high-water neap-tide: yet the rife and fall vary io 
much, that it would require a longer courfe o f obfervations than I have 
had opportunity o f  making, to determine what is moft frequent in this 
cafe.

When a ftream o f  tide is interrupted by land, or rocks, or is con
fined within a chanel, or long arm o f the fea growing uniformly nar
rower, the water will rife higher there than in neighbouring places, 
where if is not fo affefted. l i  the chanel, or arm o f the fea, has feveral 
windings, or reaches, as they are called in the "Tbameŝ  the íliperior ele
vation will not be fo confiderable.

The following obfervations o f  the riiing and falling o f  the water, 
were made in the day-time, in the bay o f  Kirkwall, anno 1748.

^uguft 8. Wind, W . a breeze.
Laft quarter 4th day.
Moon’s apogee diftant 24°.
Moon’s declination 27° N.
Moon bearing at firft W . by N ,

^ 8  State o f  the T'ides in Orkney,

The water rofe (

ift hour *
2d 

3d
4/^
¿th

6lb  and to the end

Feet Inch 
O
O
O
o
O
o

Y
2
4 r

9 Í
5 t

5 r

In all

Auguft 15. W ind E .N . E. fmall breeze. 
New moon 3d day.
Moon’s apparent diftance 65®.
Moon’s declination 7° S.
Moon bearing S. S. E.

The water

Feet Inch
hour # Í i 0  l-i-

id •
*

• * 0  4 r
3d w

4 • * 1 4
r

; . 1 8
S t h r• • 9 I ^

J>tk # ; • 0  1 0

In  a ll 5  p

Augufi
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State of the Tides m  Orkney. 579

Augujt 23. W ind W . aJmoft calm. 
Firft quarter, 3d day.
Moon’s perigee diftant 13*̂ . 
Moon’ s declination 25'  ̂ S.
Moon bearing E. by N.

\fi hour é n
•

Feet Inch 
• 0  6

2d « t • I 0

3^
m
é » I 8

\ 4^̂ m • 1 0
# 0 . 0 8

[6//j é # . 0 7

In all 5 9

I

Aug. 29. wind S. b W . breeze at firft, afterwards calm- 
Full moon 3d day.
Moon’ s perigee diiV. 68®.
Moon’ s declination 6® N .
Moon bearing N . N . \V.

The water fell <

ift hour
2d

Afth
nth
6tb

Feet Inch 
I  o
0  1 0

1 4
1 2

2  1 0  

1 o

In all 8 5

Aug. 27. W ind W . S. W . a fmall breeze, the day o f  full moon, 
moon’s perigee diftance 36°, decl. 4P S. bearing N . N. W . the water 
fell in all 8 teet 4 inches perpendicular.

Aug. 30. calm, 4th day after full moon, perigee diftance 80®, decl, 
13® N . moon bearing N. ¿ W . the water rofe 8 feet 3 inches.

Sepi. 3. Wind S. W . a fmall breeze, firft day o f the laft quarter, 
apogee dift. 50°. decl. 27°. N . moon bearing W . the water rofe 6 feet
1 inch.

Sept. 6. Wind E. a fmall breeze, 4th day o f  the laft quarter, apo
gee dift. 15®. decl. 2 1°  N . moon bearing W . the water rofe 3 feet 
9 inches.

SepL 15. Wind S. a moderate breeze, 5th day after new moon,
perigee dift. 80®. decl. 24^ S. moon bearing S. h  E , the water icli 5 
ieet 9 inches. o  :>
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u) T o  afcertaln all the varieties in the rifing and falling of the water, 
the obfervations ought to have been continued much longer, the night- 
tides as well as day-tides obferved ; alfo the exadl limes of' the begin
ning and ending of each, the ilrength of the Nvind and weight o f the 
atmofphere by a barometer.

The foregoing articles relate to the rifing and falling o f the water; 
the following to the various motions of the itream, and their confe- 
quenccs. ,

On the coafl: of Orkneŷ  and Fair ifle o f  Shetland̂  the body of the 
flood comes from the north-weil ; on the eaft and welt coafts oí 
one of the weftern iílesof Scotland̂  it comes from the fouth.

A  league or two off the coaíl, the ilrength of the ílream is fcarce 
fenfible, except when it is confined by land, or near rocks or Ihoals.

When the tide begins to rife or fall on the ihore, about that fame 
time the ftream near the íhore begins to turn or reverfe it’s diredion, 
a few irregularities excepted.

The ílream o f tide changes it’s diredlion fooner near land than at a 
diilance from i t ; infomuch that, in a place two or three miles from 
land, the turning o f  the tide is two hours, or more, later than on the 
adjacent ihore: at intermediate diilances the ílream turns at interme
diate times. Hence a veíTel may find a favourable tide near land, while 
it would be againft her a mile or two from i t ; and the contrary.

During the continuance o f  flood, the ílream varies it’s direction gra
dually from the E. toward the S. and the ílream o f ebb from the W. 
towards the N  : that is, if  the ílream, when it becomes firft fenfible, 
runs E. at the latter end o f  the tide it will run S. if the proximity o f 
land or fhoals does not hinder this change of direftion.

The greateil velocity o f fpring-tide in Orkneŷ  in the chanels where it 
runs quickeil, is about 9 miles an hour: the greateft velocity o f neap- 
tide is about one third or fourth of fpring-tide. The tides are moil 
rapid commonly between the third and fourth hour. Spring-tides ac
quire a confiderable degree o f  ilrength in lefs than one hour after their 
quiefcent ílate begins j neap-tides are hardly fenfible in two hours 
after.

In fimilar ílreights or chanels, lying in the fame direction, and fup- 
plied from the fame part o f  the ocean, the velocity of the ílrcams will 
be in the diredl ratio o f the breadth of the inlets, and the inverfe o f the 
outlets.

If  a found, or flreight between two ifiands, or continents, lies in the 
diredlion o f  the main body o f  the tide, the velocity o f  the ílream in that 
ilreight will be greater (all other things alike) than in any other adjacent 
one, not lying in that fame dire<flion.

If an iiland lies direftly in the tide-way, the ílream will divide, or 
fplit, before it reaches the iiland, into two branches, one o f  which will 
run toward one fide or end o f  the iQand, and the other toward the other 
end of i t ; anda in paiTing by, will be reflcéled a little from the land.

H en ce
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State o f  the Tides in  Orkney.
Hcnce a veflel, in a calm, carried along with a ílrong ftream of tidf, is 
in no danger of toucliing an iíland, or vifiblc rock, i f  the water is deep
enough near them.

If the tide runs ftronger, or more obliquely, by one end o f  an ifland 
than the other, from the ftrongcil: ftream, and from the moil oblique, 
there will be a languid current toward the other ; that is, the tide, along 
that fide of the iOand, will fet longer one way than the ocher.

If a ftrong ftream of tide runs acrofs the mouth of a bay chat does not 
reach far into the land ; within that bay there will be a flow ftream fct- 
tin£̂  the contrary way. Or, if a ftrong ftream fees dire£lly, or nearly 
fo,°a!ong the extremity o f  a point, or promontory, chat ftretches ftrait 
out from the coaft, between this ftream (before it reaches die point) 
and the coaft, there will be a languid current with a contrary direction. 
By attending to this, one veiTel may keep her courfc, or gain a pore, 
while another is carried away with the tide.

I f  a fmali ifland lies thwart a tide-way, that part o f  the ftream which 
runs along one end o f  it, will join what runs along the other, at fome 
diftance beyond the ifland, inclofing between them a curved fpace, with
in which there will either be no fenfiblc current, or a flow one, contrary 
to the other ftreams. The counter current, in the middle o f  this almoit 
ftagnanc fpace, or eddy, when it gets near the ifland, fplits in two ; one 
branch of which runs towards one extremity o f the ifland, the other to
wards it’s other extremity •, where meeting the ftronger dire(5t ftreams 
that form the eddy, arc by them again carried towards it’s 'vertex.

Thcfe eddies may be o f great fervice to fliips or boats, by flieltering 
them from a rapid ftream, or even carrying them againft it •, or may 
enable them to crofs it with more advantage, according to the different 
places to which they are bound. The oppofition o f  the contrary tides 
bounding the eddy, makes that part of the fea rougher in blowing 
weather, and o f  a darker colour in calms, than the reft, by which the 
limits and direction of thefe eddies arc always diftinguiíhcd.

The coliifion of the oppofite and oblique ftreams, near the ends o f  the 
ifland, will excite a circular motion in the water, and, if  the Cclcrity of 
the tide is confiderable, will occafion whirlpools, or cavities in the fea, 
in form of an inverted bell, wide at the mouth, or at the furfaceof the 
fea, and growing gradually narrower toward the bottom : their width 
and depth are in proportion to the rapidity o f the ftreams that caufc 
them, and are fomctimes fo large as to be dangerous. Thofe in Pet- 
land Firlb, near the iflands Stroma and Swona  ̂ iriay, with fpring-tidc, 
turn any veiTcl quite round, but are never fo large as to endanger one 
otherways: there have been inftances, however, o f fmall boats drop
ping into, and being fwallowed up by them. T\\tbiatus<¡ or cavity, is 
largeft when it is firft formed, and is carricd along with the ftream, di- 
minifliing gradually in dimenfions as it goes, until it quite difappears. 
T he fuá'tion, or fpiral motion communicated to the water, does not 
fcem to extend far beyond the hiatus, I paficd, in a boat, within 20

yards

5 S«

I



9 *V■

ijgj State o f  the Tides in Orkney.
yards of onf, without being fenfible of any attraélion *, but indeed it 
was toward the latter end of the tide, when it*s ftrength was much 
abated : the diameter o f  the cavity, at that time, I judged to be between
2 and 3 test. When fiíhcrmen are aware of their approach toward a 
whirlpool, or well, as it is called in Orkneŷ  and have time to throw an 
oar, or any other bulky body into it before they are too near, the fpiral 
motion is interrupted, and the continuity o f  the water broke; which, 
ruihing in on all fides, immediately fills up the cavity, and enables them 
to go over it fafe. Hence in blowing weather, or when .there is a break
ing fea, tho' there may be a circular motion in the water, there can be 
no cavity.

When there is a ftoep funk rock near the concourfc o f  fuch ftrong 
tides, and not very deep below the furface, a moft amazing phanomenon 
will happen : for, the itream being interrupted in it’s courfe, and falling 
fudJeniy over the rock, is reflected from the bottom upwards, fweliing 
and bubbling on the furface like boiling water, and carrying fand, fiiells, 
tílhes, or other ioofe bodies along with it; which, with boats, or what
ever elfe is near, are driven with great force from the center all around 
coward the circumfcrence, upon which, a gyration of the water enfuing, 
a whirlpool begins, which is carried along with the ftream, as was faid 
above, leircning gradually till it is quite extinguifhed : in a little time a 
new eruption and ebullition, like the former, begins, which proceeds in 
the fame manner, till the fvviftnefs of the ftream abates, or the tide 
riles or falls too much above the rock.

Quería-n- 1. Since the attraélion of the moon raifes the water dire¿lly below
her, by diminiiliing it*s gravity toward the earth’s center, and, at that 

)‘arleluan; dcprcíFes it at a quadrant’s diftance, by augmenting the
ivbich. if re- gravity there, lb that the fuperior altitude o f  one part o f the ocean is 
julvtdfrom immediately balanced by the fuperior gravitation of another ♦, do not, 
objenvation, therefore, the tides in the ocean rife and fall without any progre/Tivc 
Th7tt¿7n ^ '‘ motion, or fenfible velocity ? And do not all currents, or ftreams of 
tnt,e ptrf(3. caufed by winds) proceed from the interruption which land, or

Ihoals, give to the undulatory motion which muft accompany the per
pendicular afcent or defcent o f the fluids ?

2. Is it agreeable to obfervation, that the power of the fun and moon 
together, raifes the tides within the tropics about 14 feet, NewUfiy 
Ha/lp'y and Maclaurvi fuppofe ? And how high are the tides found to 
riie in parts o f  the ocean o f  a greater latitude ? If the water does not 
rife and fall fo much within the tropics, ŝ in places more diftant from 
the equator, what hinders the greater power to have a greater eífcét ? 
For the moon muil a d  with greateft force on thofe parts to which Ihe is 
vertical

li the times o f  high and low water depend on the moon’s appulfe 
ro the meridian, is it not high or low water in all parts o f  the ocean, 
under the fame meridian, about the fame time ? And is the difference

of
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irregular l*¡de in the R iver  Forth, 5̂ 83
of the times, in places under different n^eridians, in any certain propor
tion to their difference of longitude ?

4. Since the pow^r o f  the moon to raife the tide in any place is great- 
eft when ihe is neared the zenith, it is agreeable both to obfervation 
and theory, that the water rifes and falls more when flic is above, than 
when below the horizons of places on the fame fide of the equator with 
her •, and the contrary : are not the tides alfo of longer duration in that 
cafe ? Since a greater portion o f  the hemifphtroid, into which the fea 
is formed by the moon’s attradlion, is then above the horizons of thefe 
places, than is below them. If this is found to be faót, it will alfo be 
found, that the duration in difFerent places (other things aiilce) will be 
in fome meafure proportional to their latitudes, and the dichnation of 
the moon.

5. In an oblique fphere, all azimuth circles cut the equator and it’s 
parallels obliquely •, and therefore the moon muft come fooner to, or 
irom, a given azimuth, with one declination than with another. In 
fome latitudes this difference will amount to feveral hours. Is it not 
then a falfe rule to judge of the times of high or low water by the moon’s 
azimuth, or to fignify one by the other, as is the cuftom of failors ?

V . There are in this river, at ebbing and flowing, certain irregular irregular
motions, not to be found in any other river in Scotland̂  perhaps '-n the
Great Britain, or even in all Europe, callcd by the common people be- 
twtxt the villages o f Alloa and Culrofŝ  Leakies, which name I fliall 
likewife make ufe of, for want o f  a better. This leaky is th is: w'hen Wrighc. N ’. 
the river is flowing, before high water, it intermits and ebbs for a confi- 49̂  p- 4*2-

agaii
leaky begins at a place called ^een's Ferry, feven miles above l^ith, 
at neap tide, and low water, and goes to the houfe o f  Mane», which is 
about 25 miles above ^leen's Ferry, which is to be underftood by wa
ter ; for in this river, from a little above Alloa to Stirling, there are 
fuch a prodigious number o f  turnings and windings, that though it be 
but 4 miles betwixt thefe two places by land, yet it is 24 by water. 
This I take notice of rather, as I take thefe windings to be the cairfe of 
the leakies. A t  neap tide and high water, as alfo at fpring-tide and low 
water, the leaky reaches as far as the fea fills, which is to the grov'cs 
of Craigfortb, 19 miles above Maner houfe, and three above the town 
o f  Stirling. A t  ^een's Ferry there are no leakies at neaps and fprings 
at high water, nor in the latter at low water ; they begin betwixt Bur- 

rowftownefs, a village about 7 miles above ^een's Ferry, and the mouth 
o f  a rivulet called Carrón, five or fix miles further up the river than 
Burrowftownefs, What is very remarkable, in the very loweft neaps the 
leaky, alter it has ebbed for fome time, before high water, makes up 
aga;nj and will be two feet iiigher than the main tide. In the begin

ning



ning oF the fpring-tides, it does not rife fo high by a fo o t; at the dying 
o f  the ftream, it is often two feet higher than the main tide, which is 
to be underftood, before high water, %vhen the leaky makes up again. 
A t  neap tide and low water it will ebb two hours, and fill as much, and 
at full water ebb an hour, and fill another.

It is likewife to be remarked, that at changc of the moon, at low 
water, the leaky will continue two hours, the beginning of the tide for 
that time, which then ftands, and does not ebb till ilood (the beginning 
o f  the flowing), and at full water, will ebb and fiow an hour or more.

It is obfervable, that at full moon, there are no leakies, either at 
high or low water, in the fprin^ tides which are at that time, but in the 
neaps which follow them, ihelc motions are obfervable, as before de- 
fcribed *, as allb in the fpring tides, which happen upon the change of 
the moon, called by the commonalty, the overloup, there are kakies 
both at high and low water. A ll this is to be underftood, when the 
weather is leafonable; for, otherwife, thefe motions arc not fo dif- 
cernible.

This account I have collefted partly from my own obfervation, hav
ing paft a great part o f my life at a country-feat near Alloâ  where the 
leakies are to be fcen in great perfe<5tion, and partly from what I have 
learned from people living on different parts of the river, whole obier- 
vations, as well as my own, 1 find exadly agree with thofe o f a learned
* relation ot mine, who, near 70 years ago, diligently obferved and 
inquired into the phitnomena o f  this irregular tide.

J  furprizing VI* Order to give you a diilinct anfwcr to your queries in relation 
iaunáatian in to the inundation at St 1 took a ride to the place to iktisfy my-
the v a lt p  o f  f^|f Qf matter o f  fa<5t, becaufe the accounts which were given me

diifcrent.
Cuniberiand, remarkable fall o f  water happened at 9 in the evening, in the
Aixg 22. midit of the moft terrible thunder, and inceflant lightning, ever known 
1749. ^ in that part in the memory of the oldert man living, the preceding af-
Utterfrcma tt-moon having been extreme hot and fultry. And what feems very 
^^antVkif uncommon, and difficult to account for, the inhabitants of the vale, of 
f r h n d i  (om good credit, a/iirm to have heard a flrange buzzing noife like that o f  a 
mutti<attdby nialt-mill, or the found o f  wind in the tops o f trees, íor 2 hours toge-

before the clouds broke, 
p  ̂ much a PhiJofopher as to find out what could occafion

362. Jin &c. fi ĉh a vail collection o f  clouds or vapour?, particularly at that rime 
i7>c. ReaJ and place ; but am fatisfied from the havock it has made in fo ihort a
March 15. (for it was all over in lefs than 2 hours), that it muft have far ex-

cceded any thunder-lliowerthat we have ever feen. Moft probably it
was a fpout or large body o f  water, which, by the rarefadion of the air,
occafioned by that incefiant lightning, broke all at oncc upon the tops

•  His obfervatíors were com aunicatcd  to Sir R olert SibbaU» in order to aiUft him i i  
co m p ilirg  a Scpttjh Atla*.

o f
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of thcfe mountains, and fo came down in a íheet o f  water upon the 
valley below.

I'bis little Valley of St John^s lies E. and W . extending about 3 miles 
m Icnt t̂li, and ' a mile broad, clofed in on the S. and N. Tides, with 
prodigious high, fteep, rocky mountains : thofe on the north fide, call
ed Leghto'thet Fellŝ  had almoft the whole o f  this catarad ; for 1 do 
not find that any remarkable quantity o f water was obfervcd from thofe 
on the S. notwithftanding the diftance from the tops on each fide cannot 
be a mile. It appears likewife, that this vaft fpout did not extend 
above a mile in length; for it had efFeft only upon 4 fmall brooks, 
which come trickling down from the fides o f  the rocky mountains.
But no pcrfon, that does not fee it, can form any idea o f  the ruinous 
work occafioned by thefe rivulets at that time, and (what feems almoft 
incredible) in the fpace o f an hour and half. A t the Iwttom of Catcheety 
Gilly which is the name of the grcateft, ftood a mill and a kiln, which 
were intirely fwept away, in 5' time, and the place where they formerly 
ftood, now covered with huge rocks, and rubbifh, 3 or 4 yards deep.
One of the mill-ftones cannot be found, being covered, as is fuppofed, 
in the bottom of this heap of rubbilli.

In the violence of the ftorm, the mountain has tumbled fo faft down 
as to choak up the old courfe o f this brook ; and, what is very furpri
zing, it has forced it’s way through a íhivery rock, where it now runs 
in a great chafm, 4 yards wide, and betwixt 8 and 9 deep.

In the courfe o f each o f  thefe brooks, fuch monftrous ftones, or ra
ther rocks, and fuch vaft quantities o f gravel and fand, are thrown upon 
their little meadow-fields, as render the fame abfolutely ufclefs, and 
never to be recovered.

It would furpafs all credit to give the dimenfions and weight o f fome 
rocks, which are not only tumbled down the fteep parts o f the moun
tains, but carried a confiderable way into the fields, feveral thrown upon 
the banks larger than a team o f ten horfes could move. Near a place 
called Lobwatby 1 had the curiofity to meafure one carried a great way, 
which was 676 inches, or near 19 yards about.

The damage done to the grounds, houfes, walls, fences, highways, 
with the lofs o f  the corn and hay then upon the ground, is computed 
varioufly, by fome at 1000/. by others at 1500/.

One o f  thefe brooks, which is called Mofe or Mofedale Beck, which 
rifes near the fource o f  the others, but runs N . from the other fide ot 
Leghurtbet Fells, continues ftill to be foul and muddy, having, as is 
fuppofed, worn it*s chanel fo deep in fome part o f  it’s courfe as to 
work upon fome mineral fubftance, which gives it the colour o f  water 
huihed i'rom lead-mines, and is fo ftrong as to tinge the Rher Der- 
'went (into which it empties itfelf_) even at the fea, near 20 miles from 
their meeting.

A  furprizing Inundation in Cumberland. 555
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586 A  burning Well in Shropihire.
Thefe are moil o f  the particulars I could co!lc(5t concerning this won

derful inundation. I fiiall only add Mr, N.V Pbilcfophical Account ia 
bis Pbilofophkal Friend.

« Tti€fda)\ Aug. 22. 1749. was the beft hay-day we had here that 
feaibn, but at 8 at night Jt began to thunder, firit W . from Cocker- 

“  m outhy  then in a few minutes ii. from Penrith. Thcfc tiiunder- 
“  clouds, with equal force, and contrary direction, met together upon 

the mountains alcove the valleys of ¿V John's and Tbrdkcld  ̂ as at or 
“  about the Great Dod and Cova Pikcy and muft of conlcquence hover 
“  on or about them, and thereon vent ivater̂ fpcuts (but not fo on the 
“  valleys, otherwife than by the violent courfe ot the brooks and rivu- 
“  lets, from the one down to the other) ; which would increafe and 
“  perpetuate the lightning, ib fwift in motion, and vilible to our eyes, 

but retard and obftru(5t the undulations of the air, which arc far iporc 
“  flow in motion, and later in coming to our cars.— For any two fuch 

bodies as thick clouds, driven by contrary winds, and meeting to- 
“  gether with equal force, and contrary direélions, cannot impel eaciv 

other backwards or forwards, but muil remain at or about the place 
where they met, and there exert their v igour: which, in this cafe, 
muil be the reafon of fuch water-fpouts upon thefe mountains, and 
not in the valleys j and alfo why the fight of the the lightning was 

“  more terrible to our eyes than the found of the thunder to our cars.—.
Like to this is the cafe o f -zü̂ /V/

^burning Brofeley \n Shropjhirê  in 1711, was a well found, which
well; hy the burned with great violence, whereof fome account is given in Pbiiof. 
Jiev. M r  Ma- ^ranf. N®. 334 ; but it has been many years loll. The poor man, in 
ProV.'tw mifling the profit he uíed to Ixave by Ihewing it,
Í? Á utmoil endeavours to recover i t ; but all in vain, till May
N̂ . 482. p. la it; when, attending to a rumbling noifc under the ground, like whac
3 7 1 .  Jan See. the former well made, though in a lower fituation, and about 30 yards
1 7 4 6 - 7 .  nearer to the river, he happened to hit upon it again.
174671 4  or 5 feet deep is 6 or 7 feet wide ; within that is an-

other lefs hole, o f like depth, dug in the clay ; in the bottom whereof
is placed a cylindric earthen veíTel, o f  about 4 or 5 inches diameter at 
the mouth, having the bottom taken off, and the fides well fixed in the 
clay rammed clofe about it. Within the pot is a brown water, thick as 
puddle, continually forced up with a violent motion, beyond that of 
boiling water, and a rumbling hollow noife, rifing and failing by its  5 
or 6 inches ; but there was no appearance of any vapour rifing ; which 
perhaps might have been vifible, had not the fun ihone fo bright.

Upon putting down a candle at the end o f  a flick, at about a quarter 
o f  a yard diftance, it took fire, darting and ilafhing in a violent man
ner , for about half a yard high, much in the manner o f  fpirits in a 
lamp, but with a greater agitation. The man faid, that a tea-kettle had

been



been made to boil in 9̂  time ; and that he had left it burning 48 hours 
too'cther, without any fenfible diminution. »

I t  was extinguiihcd by putting a wet mop upon it, which muft be 
kept there a fmalt time ; otherwife it would not go out. Upon the re
moval oF the mop, there fucceeded a fulphureous fmoke, lalting about 
a minute ; and yet the water was very cold to the touch.

The well lies about 30 yards from the Severn *, which, in that place, 
and for fome miles above and below, runs in a vale full 100 yards per
pendicular below the level of the country on either fide, which inclines 
down to the country at an angle of 20 or 30'  ̂ from the horizon *, bur 
fomewhac more or Icfs in different places, according as the place is more 
or Icfs rocky.

The country confifts o f  rock, ftone, earth, and clay, unequally mix
ed ; and as the river, which is very rapid, waíhcs away the foft and loofe 
parts, the next fuccefíively Qip into the chanel; fo as, by degrees, and 
in time, to affc£fc the whole flope of the land : and as the inferior ftrata 
yield coal and iron-ore, their fermentation may produce this vapour, 
and force it to afcend with violence through the chinks o f the earth, and 
give the water the great motion it has. This might be obftru6ted in 
one place by the forcmentioned fubfidingof the Hoping bank, and might 
afterwards find a vent in another; in like manner as it happened at 
Scarborough Spaw, a few years fince.

Sinking o f  Ground in Norfolk. 587

C H A P .  III.

M I N E R J L O G T .

I. T  N  the night-time, between the 24th and 25 o f  Jmie lafl:, a violent Same account 
1 dorm of thunder and lightning happened at the city o f Norwich  ̂oj tbefmkir.̂  

and the places adjacent; though at the city o f Norwich it feemed extra- 
ordinary only for the loudnefs o f it’s claps, and the length o f  feveral 
the flaihes *, fome whereof continued near half a minute, and were fo Horfcford, /; 
extremely bright, that they caufed fome thin deal fliutters to the win- N o rfo lk ; 
dows of my bed-room (which then happened to be unpainted) to appear communicated 

almofl: quite tranfparcnt.
But at Horfeford-, a iinali country village, about four miles N . W . of 

this city, a remarkable phaenomenon appeared the next day, the like n. Baker, 
whereof has not been obferved in this .county, fince that communicated^- 
to the R. S. by Mr P. Le Neve.

A  fudden Lapfus, or finking d w n  o f  the earth, happened at this  ̂
village, in the night above-mentioned, and left a hole 12 feet deep, and r»;©;'. 14.
12 in diameter, in form almoft exactly round. It’s Tides are nearly per- 17+5.

4 F  2 pendicular ;
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pcndicular; -and what feems moft flrange, no ruffles, cracks, orchafnis, 
are to be found nigh it, but the ground appears intirely firm and folid ; 
and* for miles about is a fine champaign country, o f  a dry Tandy foil, 
but not hilly ; neither is there any watercouric above ground near it.

I ’lie firlt yard from fhe furfacc downwards is corn-mould earth-, the 
other three are compofed of brown and yellow land, difpofed in fcverai 
different ftrata. '

I iliall not pretend to account for tliis accident ; but might it not 
poiTibly be occafionecl by fome fubterraneous current wafliing away the 
fandy matter by little and little, until it had left only a cruft, which the 
tremor oi this terrible thunder had thrown down Irom the very furface
though on this conjecture, one would cxpeól fome overllow or appear
ance o f  water; whereas I could not pcrceivc here the remains of a fingle 
drop.

letter from II. 1'he fire at iirfl was occafioned by a candle, negligently placed by 
71/r J Durant a pitman, as he was working in a pit about :5o years ago. So fmail it 
R 3tfirft noticing, that half a crown was denied reward to one, who
¥ price would have engaged to have extinguiflied i t : now it has
ctrning a waftcd land and mine, and grown fo furious, as no hopes of it’s ceafing
coal-mine are conceived, before the failure of it’s fuel.
taking^r^ The grounds where it began belong to a village called Benw elly  about
caftíeíí/ff« of a mile N-from  the úvcxTyne\ whence, by a flow progrefs, and
T yne ¡ oftbt  frequent deviations H. and \V. it marched N. fometimes preying on the 
blue well; coals neater the furfacc o f the earth, and then fubverting houfes and 
Wtf/rtfub- grounds lying over i t ; fometimes on the deeper mines, and was con- 
cavwn Ipicuous Only by it’s fmoak and fire in the night. Now it rages, and 
W crcdale; already caufed great devaftation, in grounds belonging to a village
communicaud Called Fenbam, near a mile N. from the place where it firft was kindled.

Miles, It’s eruptions at prefent are in many places, and various depths. I 
^2? winter and this, in frofty nights (for then it burns moft
June 17̂ 46. ^urioufly) occafionally riding by, in near 20 places, fecn it’s flames and 
z/a/edKew’  pillars o f fmoak. That ever it has eje<5led llonts, or the like, I can- 
cafile, Feb 9. not, by information or obfervation, affirm ; the concreted falts we Iiave 
1675-4. '̂■̂ f̂rom it being always found either candying the fupercrefcent furze, or 
June 5. i;4 , inipadled in the furface of the earth, at it’s eruptions.

I f  you fliall command it, I may be able to give you fome account 
alfo o f  a ftream near this town, which, on it’s banks, in the fummer- 
time, as alfo, being evaporated over the fire, leaves behind it a blue 
powder. It’s head is thence callcd by neighbouring inhabitants, ^he 
Blue W ÚI \ as alio, o f fome fubterraneal grottoes- or caverns in WeredaU  ̂
about 20 miles S. W . o f -this place ; where, by a little hole creeping 
into the fide o f a vaft mountain, is entered a fpacious cavity, chambcred 
with wails and pillars of decident lapidefcent waters j the holiownefs in 
iome placcs being pervious further than any yet has adventured to dif-

cover i
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Ohfer'vattpns en Prccipices and Cliffs in Norfolk. 589
cover; the darknefs o f  thcfe caverns requiring the heJp of candlcs, 
which arc often extinguiflicd by the dropping water.

Ill, I. *Jidy 19. 1746. I had the plcafurc o f feeing thofc ílupendous Extra/i of a 

and amazing precipices which bound our N. E. fca-coalt; and rode 
foni'i miles betwixt them and the fea. 1 can aifure you, I was highly f  R^S '̂ 
delighted with viewing them ; and, as Sir Richard Stesie fays, by the ¡o Á/rH.Bj- 
dí fcription Dover C H f f s ^  Whoever looks upon thefc precipices, and kcr, F .  R . S .  

is not moved with terror, muíl either have a very good head, or a very ôntainhg 

had one.
I'heferir.'adful heights are equally dangerous to come nigh, above or p ĉcs r̂diffe 

below ; as they arc fo frcquciitly tumbling down, and as often w-afhed m  e . 
away by the raging billows : and althoiigii they are 20, 30, and in fomc/caaaji 0/ 
places 40 yards and upwards in perpendicular altitude, yet I am ere- 
dibly intbrmed the f.a has got of the land at ieafl 110 yards in lefs p ’275.''“
than 20 years time for fomc miles on this coaft. o a  &c i -46,

'I he various ftraia  ̂ which make up this long chain of mountainous 
cliffs, muft be gi - atly entertaining to every one, who takes a pleafurc *746* 
in looking into the many changes, which the earth undoubtedly has un
dergone fince it’s firft creation.

Vegetable mould, oaz, fands of various kinds and colours, clays, 
loams, flints, marks, chalk, pebbles, ^c. arc here to be feen at one 
view beautifully interfperfcd •, and frequently t!;e lame kind many times 
repeated; as if at one ti»n^-dry land had been the furface *, then the 
fea ; after, morafly ground ; then the fea, and fo on, till t4\efc Cliffs 
were raifed to the height we now find them.

What makes this come up almoíl to demonftration, ¿re the {a) roots 
and trunks of trees, which arc to be leen at low water in fcvcr-1 places 
on this coait near Hafl)orough and IValkct,

W ith refpeft to the tooth I fent you fome time ago, I could trace 
nothing more out than what I have before mformed you ; but, that 
bones of animals are often found here is indifputably true \ and I have 
now by me another (¿) tooth of an elephant found b.twixt Munjley and 
Ilarborougby which (r) I ihall forbear to defcribe to you, as 1 defign it 
to wait upon you with fome other foflils in a tew days.

That the reil o f  the bones o f tiiefc animals arc not preferved fo com
monly as the teeth, 1 an. informed is their prodigious bulk and weight; 
which are lb groatj that the country people thereabouts have never

(«) Dr Hioky in his Pofthumous Works fays, the like are 10 be fce.n on the coails o f  
Cumberland and Pemhroitrjhire.

(̂ ) Richard Verjlegan lays, nigh BruxfUes in Fianderi were found the bones o f  an ele
phant, the head o f which he had leen. V<rfi. p. 115.

{c) “  Only, that as this tooth is much more decayed chan th^t I before fent you, and 
** hath fcveral pieces broken off it, yet it weighs 10  ̂pounds; a n d •  ■ have weighed 
“  as much or more than that which Mr Tentztlius defcribes in the PhtU/. Iran/. N® 234.
“  found near Erfurt in Germany, This, I think he fays, was the bi^gell ever found in

cJioughc.
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ggty O f  the Stmfa of Shells and other Foffih in Norfolk.
tlioiigbt it worth their while to fave them from the fury o f the tcm- 
pcftuous waves.

In perufing Dr Hcokh Pofthumous W orks, p. 313. in his Difcourfc 
on Earthquakes, J there find, that Dr nomas Brown o f this city pre- 
fcnted the R. S. witfi a petrified bone, found at Wiiiterton̂  a little coun
try town on this coaft, in the year 1666 ; but am far from being of 
{d) Dr BrowrC% opinion, to takethcm all for bones o f fea animals, much 
4efs of the whale kind, which are found here.

Amongft the many ftratâ  which 1 took notice o f in thefe cliifs, there 
is one of a dark-grey colour, which fwcats out a yellow fulphureous 
matter : I take it to be that fort of earth from which vitriol is made; 
but this i? o f  fuch a cauftic nature, that, if but a fmall piece o f  it be 
held to the tongue, in a moment it caufeth as fliarp and excruciating a 
pain, as if a red-hot iron had been holden to it.

An account of 2. After giving you a íhort account o f what I thought worth my 
Grata notice on our N. K. fea-coaíV, I fliall here lay before you what I have

iliells, w  obferved in fome marl-pits at a place called Cantley White-Iloufey about
3 miles from Norwich  ̂ almoft S. E. and adjacent to the country feat of 

Cantlcy the honourable Efq; (1?).
White-Houfe Thefe marl or rather chalk-pits are made in the fide of a long chain of

Norfolk, hills, which runs along the fide of the river Tar, and about a furlong or
id. p. 2;9* now-and-then diftant from it.

Thefe hills I take to have been formerly the boundaries to an arm of
the fea, which made Norwich a famous fea-port. This fome of our
( f )  antient hiftories make mention of as an undoubted truth, tho’ now 
looked upon as a mere fable, as no footfteps o f  it remain above-ground 
at this day.

In the above-mentioned marl-pits I have lately difcovered a {g)ftra~ 
turn o f  ihells, o f  about 2 feet thick, running nearly parallel to the ho
rizon, and I believe nigh level with many parts of the ground in Nor- 
v)ich. This feems to put the matter out of all difpute, and fairly con
firm our antient hiftory {b).

(</) “  Whoever will take the plcafure to read Mr Blair % dcfcrlplion o f the ikcleion of 
** the elephant, now at Dundee in Scotiand, inferted in Pbil.Tranf. 326. will find .
•* thefe teeth before-mentioned to be the real’teeth o f elephants, whatever Dr Bro-wri's '
“  may be : and though 1 have never fcen that bone he prefented to the Scciety  ̂ yet I 

imagine it to be a bone from the fame kind o f animal.**
{/) yerjieganhyi^ that many places which were fea became dry land, at the breaking 

of the German ocean through the IJibmus which once joined England to France. Vtrfi.

( f )  The Rev. Mr Bloom/ield, in his hiftory o f  Korwhh, producetb fcvcral antient 
writings, which afl'ert the truth o f this. Page 2.

( z )  'Tl*® Ml" ^htmat Lanxirence  ̂ in his Mercurius Centrality is o f opinion, thefe 
ihells, and all others under-ground, are lodged here by fubterraneous currents. Page 47.

( h )  Dr C. height in his Natural Hiftory o f  Lancap>ires boldly affirms all foíDls to be 
the difports or lujus natura. Book Ü Í. p. 41, and many other places.

I examined
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I examined carefully this ftratum  ̂ where I found a great many (/ )  
kinds of ihclls, but none which had withilood time’s all-devouring 
teeth, fo as to bear the handling; excepting the common wilk, fomc 
of which were very perfeói: (k).

Amongft the variety o f tilings I took notice o f  in this ftratum was a 
piecc o f coal ; which 1 pickcd out from amongft the flaells. This muft 
have lain here as long as they, and been brought from fome other coun
ty, as nothing of it’s kind is to be found here, but what is brought 
from diftant parts.

I'his feems to prove, that the ufe o f  coals has been known to the an- 
tient Britom; and that they brought them hither from the more nor
thern parts, when the fea covered the greateft part o f Norfolk : though, 
in all probability, this muft have been fome thoufands of years ago.

Thefe íhells lie 14 yards above the furface of the river, and nearly
6 beneath the top of the hill-, and I believe 34 yards above the furface 
o f  the fea at Tarmoiith.

I have one thing ftill to relate to you, which is really wonderful, and 
very much beyond my utmoft endeavours to find out a fufficient reafon 
fo r : it is, that in thefe very marl-pits, and I dare be bold to fay, 6 or
7 yards lower than the above-mentioned Jlratum o f íhells, are found an 
unaccountable quantity of ftags horns lying in all diredlions : feveral I 
took out with my own hands; and the workmen, which are employed 
here, tell me, that they fcarce work a day, but they find lefs or more 
of them.

But with my utmoft diligence I have not yet been able to find one 
whole and entire *, nor do the workmen fay they ever did \ which I take 
to be very ftrange.

( / )  Common Cockle. Black muíTel. Oyfter. Pe^unculus^ l¿ c .
(/{) T h e  ever memorable D r Hook  ̂ in his Pofthumous, W orks, fays, that earthquakes 

fecm to be the ch ief efficients which have trnnfported thefe petrified bodies, ihvlis, woods, 
and left them in fuch parts o f  the earth as are no otherwife like)/ to have been the 

places wherein fuch fubftances (hould be produced.
** I 'h a t  feveral mountains and valiies have taken their rife from earthquakes muft in- 

** evitably be allowed ; but then they are to be found in hotter countries than this It 
“  the contrary is believed, w h y  don't fuch thing? happen now ? And w h y  is all hiilory 
** filent upon this head ? Befides, the regularity o f  the J h a ta  o f  íhells, and their often 

lying parallel to the horizon for many yards, I ow n, pu7.zle me very much, and prevent 
** me from acquiefcing with this ingenious man on this head.**

D r WoodMjard'% hypothefis, or manner o f  bringir.g tiiefe (hells, and all other foíHIs, 
into the places where we now find them, by a  total di^ulurion o f  matter, Is indeed very 
pretty ; but fo many difficulties arife (however plain it m ight appear to  him) I  believe 
few now-a-days are o f  his opinion.
“  A b ove  all, I think M r P t t it 'i  way o f  thinking is liable to the feweft objeftions j 
by the variation o f  the paralielifm o f  the e¿rrh's axis \ which, being allowed, muft 

“  certainly alter the centre o f  gravity ; i f  fo, tiien all the fluid parrs will conform there- 
to ; and then it will follow, that one part wil. be covered, and overflowed b y  the fea, 
that was dry before, and another be difcovered and laid dry, that was before 
over-whelm ed.’ *

O f  the Strata o f Shells and other FoJJils in Norfolk. ¡g  i

Thefe
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^^2 Other Fojfíh n^ar ITartí̂ orc!- Briilge in Norfolk.
Thefe horns (/) have been very largo or.t s i iovnv. or the fpines mea  ̂

furing 12 inches and upwards in length, ' i ’he horns rheinfelvcs, many 
o f  tiiun, a r c  bitter than 2 ; inches in diameter, a;ia uveral o f  llcm 
above 1'* inchts trom ipine to iptne.

The entire íkckton o f  a man was found in r̂ ie fame bi:d ox ftratum 
with the above-mentioned I.orns, as one o f  the workmen afiureci m e: 
he faid, he took the pains to lay it al! together opon the grafs, as rogu- 
Jarly as he was able i but h-s curiofity b;»ng then fatisfitd, he k ft  it ro 
be ground to pieces by the carts p.nd waggons that tame thither for the 
marl ; To carelefs were thi*fe poor igrbrant people oí fo valuable a fpe- 
cimenof the human race! What inltruíHvc inferences might perhaps 
have been drawn from fuch a í ] : e l c t o ñ i r e f p e í t  to the magnitude 
of men in the early ages of the world ! 1 own, 1 cannot but regret the 
lofs o f it.

Ifelmei ftones (w) and hekmnites are here to be found in abundance, at 
all depths, and in every different ftratum *, which I think ihews, that 
the fiih, which produced thefe fofTils have been very plentiful: and fo 
they muft have been all over the county, as the like are to be found in 
every place where-evrr the earth is broken open, or a pit is digged.

An account o f  3. About a mile S. o f  a little country town called Kifick̂  and near 
other MWs, two furlongs from (w Hariford Bridge, is a pit, in which the country 
'nlnhrr a particular fort oí cluy to lay upon their fandy lands.
BriLr//:' Amongft this clay, lie a great many knots lumps, or nodules, of a
Norfolk. bluer fort o f earth, not widely differing from that which is found in 
Ibid. p. 283. IJarzvkb cWñ: thefe, when digged up, arefoftj but when they have 

been for fome time expofed to the open air, they become almoft as hard 
as flint.

In and upon thefe lumps arc the impreíTlonsof the cornu Jmmoms, or 
fnake-itones in a beautiful manner, Irom one inch to 5 or 6 in diame
ter; and fcveral 1 faw with part of the fiiells upon them of a yellowifii 
white (0).

Many other ihells are to be found in thefe lumps, as the feStunculuŝ  
helmet-fiones, hekmmteSy common cockle, turbo* b u t  thefe are 
moil of them very fmall.

'But ftill more curious than all the reft are certain lun.ps o f petrified 
cryilallized matttr, of a very odd form, fuch as I have never feen or 
ever read of.

They appear to have been originally lumps of blue clay, cracked by 
fome fubterraneous heat, or other unknown caufe, into which the water

( / )  *‘ T h e  nriturc o f  liufc horns fccms to the eye to be entirely chnngeU into that o f  
“  chalk ; only retaining their outward form, end the porofenefj o f  tl>cir inward parts.”

{m) *' Whatever thefe helnier iloncs are found in, I obfervc they are molUy filled 
** with matter o f  the fame nature and corifiiWocy, provided they Juvc lain there un-

dillurfaed.’ *
(/7) About 3 miles S. \V. o f  Nomjtcb.
{0) “  W hen ihii clay was fof:, I  found it impofliblc to get one o f  them whole.

has
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Subterraneoui Caverm near Norwich. j p j

has infmuatcd, and the falts contained therein have cryftallizcd in the 
cracks.

When thefc lunnps arc taken up, and becomc dry, the clay part falls 
from out the exterior cells; and then they may be thought groíly to 
rcprefcnt an honey-comb. A t  firfl: I took them to be bones from with- 
in-fide the ikull o f  fome great fiih, or other fea animal; but fome which 
I have fccn lately, and o f  which I Hull lend you a fpecimen, luve con
vinced me I was miftakcn. Indeed fince I wrote the abov;;-, I have 
compared this fofTil with the defcription Dr IFocdward gives o f  ll>c 
Ludus llelmontiiy and I think it agrees fomcwhat therewith.

IV. About a quarter o f  a mile from the city o f  NorwUhy on the E. /Í't accomf i/* 
fide thereof, and near the entrance of Moujhold-Heath  ̂ is a large Tub- 
terraneous cavern, which has been formed in a long feries o f time, 
by the digging out o f chalk for the making o f  lime. There’s but one "'XatkT/dU 
entrance into it, whofe breadth is about two yards, and it’s height near- ntar Nor- 
]y the fame ; however the height gradually rifes, till at lafl: it meafures "-‘ch ; by Mr 
in fome places from 12 to 14 yards. But notwithftanding the entrance 
is fo fmall, the whole area within is o f fuch a large extent, that 20,000 ^

men might with great eafe be placed therein, as I believe will fcarcely be /;/h «rker, 
doubted, when 1 afiure you, that, from the entrance to the furtheft^. 5 toth 
part o f  thefe darkiome cells, meafures full 400 yards 5 and t h a t  t h e f e  *̂■^^■ '̂"•,■»86. 

paflages are frequently 10 or 12 yards wide, with branchings out on 
lides, into various lanes and labyrinth-kind of windings, that every now 
and then open into one another *, which renders it no eafy tafk to find March 24! 
the way out, when a perfon has been a little bewilder’d in thefe fubter- *747-8. 
raneous mazes.

M o fto f  thefe'vaults arc arched at top, whereby the immenfe weight, 
which every moment preífes on them, is well fupported ; a weight no 
lefs than that o f hiils, whofe perpendicular altitude above the tops o f  
thefe arches is 20 or 30 yards, if not much more. I have frequently, 
fays my correfpondent, gone into thefe caverns out o f  curiofity ; but 
could never perceive the leaft appearance of thofe damps * which arc fo 
common in mines, and other fubterraneous places, where the air is ftag- 
nant for want o f a due current; which Ihould feem to be the very calc 
here, as there is but one entrance into it. The paiTage indeed is hori
zontal, and open to the W . wind *, but the included air’s being free from 
putrefaftion, may poiTibly be owing to the large quantity o f fait which 
the chalk contains.

H ow  deep or thick thefe rocks o f  chalk are, no one, fo far as I can 
find, can te l l ; for, in finking the loweft wells, they have never, that 1 
know of, been dug through; and confequently muft be exceeding deep.
T he chalk at the further end of this cavern is fo very foft, that it may

•  T h o fc  are commonly caufcd by fuipburcou^ vapours, which never appear in clialk.
C. M .

V O L . X. Part iz, 4 G  be



•r
* I

Gianfs Caufenvay in Ireland,
be mouUed with the hand like palle ; which I take to be it’s original 
coniiilencc, and what it always retains, till it becomes cxpofed to the 
air. In the vtry lowcil parts o f thefe vaults 1 have picked up icveral 
kinds o f foíTils, figured by marine bodies; fuch as echini, peSiuncuU^ 
co m m o n  or ihitcd cocklc, hclemniiay^c. an d , by diligent I'carch, other 
fores ini"ht perhaps be found. Sounds made beneath tiufc arched roofs 
are ilrongly rcfltited from fide to fide ; fo that the leafl: wiufper may 
be heard at a confiderabic tiiftance. The beat of a pockct-watch was 
heard diilinctiy full 20 yards from where it was placed.

I vifitcd this place l^ov, i. in order to try the temperature therein, 
as to heat and co ld ; and carried with me a thermometer regulated by 
one of M r HGukJhe¿'%̂  which I fet down at the further end o f  thefe ca
verns ; and letting it remain there for fome time, I found the mercury 
relied at 52°. which comparing with the regifter I had kejit, was, I 
found, within half a degree o f a medium betwixt the greatelt heat and 
the iharpeil cold we have known in this city for ten years paft ; and it 
is vtry probable, if the two extremes had been taken more exactly, the 
temperature in thefe caverns would be found to comc yet nearer to the 
medium of heat and cold in this climate.

Haukjbte i ^kerm. 
T h e grcatcft digree o f heat was 'July \ 1746. 15
T h e greaicll degree of cold \s«s J a n . 9. 1740. SS

W liich  added logcjhcr make —  ■ 103

T h e  medium o f  w!iich is ' ■ 511

I find, by infpeiling Mr George Mariin'% colledlion, and comparifon 
of the fcalcs and degrees o f heat with various Thermometers, that the 
tcm])crature of heat in thefe caverns coincides with that in the cave at 
the obfcrvatory at Pariŝ  within one degree ; which I think comes very 
near, confidering the obfervations were made with diíTtrent inílrumcnts, 
and formed upon dilicrent principies.

A t the foot o f a high hill, adjacent to ihefe vaults, ifiTues out a cu
rious fpring, whofe water I found exactly o f the fame temperature with 
that under-ground ; though, when the Thermometer was expofed to the 
open air, it ilood at 57°. *

M  aresuKt of V . In my !ail paflTage over to this kindom, I faw that very remark- 
áurív ! **' curiofity, commonly called the Giants Caufewiy : i* The fea-difrs 
Ircian'd '̂^Ca very high thereabouts, and what is called the Caufeway is a low
httfr io tie .liead, extending from the foot o f  the cliiFs into the fea like a mole. This 

/¿f head does not appear at firft fo grand as it is reprefented in the views

^  icrrib’.c thtindcr-florm, June i z .  1748, fhook the earth ;o fuch a degree 05 lo 
' ' ^ thro*  ̂ down thofe chalk-vaults.
£d(cn o f   ̂ Cau/eway is before taken notice of in Vol. II. Part iii chip. 3. 5
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TZv GiíWts Caufexvay in Ireland,

fcTt turcher; but this part I could not mcafurc, by reaion tnat tnc Dublin,jan.5. 
, was then high *, and I was told, tliat at low tides it inight b" fccn '747 p- 
out 60 tcct yet further upon a dtTcent lofiiig itlllt'in the lla. 1 alfo 
jafured tiie moreealtcrn point .%d.o feet from the cliff, and law abou:

X  i l W  W  ^ ----------- --  ------------------------------- ----------  - J  I  •

tanceoi 360 reet trom the ciiff, and it appeared to me to extend about 1747.s. Jaud 
60 feet iiirrher; but this part I could not mcafure, by realbn that the Dubhnjâ n.5. 
fca
about
ineafured tlie more eallern point 540
as much more of it as o f tlic otl.er, when it winJs about to ihc callward, 
and is alfo !oíl in the water. One may walk upon this head on the tops 
o f the pillars to the edge of the water. Thefc pillars arc all o\ angular 
fiiapes from 3 Tides to 8. The eaftern point, towards that end where 
it joins ihe rocks, terminates icfclf for fome way in a perpencicular 
cliiT, formed by the upright Tides o f the pillars, fomc o f  which I mea- 
fured, and found tobe 33 leer and 4Ínchcs in lu-ight. They fay thvrc 
are in all 74 (iiir<.rent fcrtsof figures among tiiem. Each pillar confifta 
o f  Teveral joints or ilones lying one upon, another, from 6 inches to ^
about a foot in thicknefs : fome ui thcfc joints are in the middle To con- t
vex, as for thofe prominences to be nearly quarters ot fpheres, round i
cach of which is a ledge, upon which the ilones above them Iiave rcíled, j
every ilone bting concave on the under fide, and fitting in the cxacleft j
manner upon that which lies next ^elow it. The pillars arc from 1 to 2 

feet in diameter, and confift moflr commonly ot about 40 joints, moft o f  
whicii fepavatc very eafily, tho’ Tome others, wliich are more ftrongly 
indented into cach other, cohere ilrongly enough to bear the being 
taken away in jiairs.

But the caufeway is not I think the moft fingular part o f this extra
ordinary curiofity ; the appearance of the clifi ŝ themfelves being yet to 
me more furprifing ; thefc and their leveralflraia I examined from the 
rocks on the other fide o f  a little bay, about ! a mile to the E. o f  the 
caufeway. I thcnce obferved, that there runs all the way a ftratum from 
the bottom of black ftone, to the height, as well as I could conjedure, 
o f  about 60 feet, divided perpendicularly at unequal diftances by ilripes 
o f  a reddilh ftonc, looking like ccment, and about 4 or 5 inches in thick* 
nefs. Upon this there is another ftratum o f the fame black ilone divi
ded from it by a ftratum 5 inches thick ot the red. Over this another 
ftratum o f  ftone 10 feet thick divided in the fame manner ; then a ftra- 
turn o f the red ftone twenty feet deep ; and above that f̂tratum of up
right pillars. Above thefe pillars lies znoúicrftratu7n of black ftone 20 
feet hi gh; and above this is again another ftratum ot upright pillai-s 
rifing in ibme places to the top o f  the cliffs, in others not fo high, and 
in others again above it, where they are called the Chimneys.

■This face o f  the cliffs reaches for 2 computed miles E. from the cauTc- 
way, that is about 3 meafured EngUfi miles, to the houfc o f M r joht 
Stewart % miles W . of Balintoy, T he upper pillars feem to end over 
the caufeway, and, if  I miftakc not, bccoinc ihorter and ihortcr as one
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goes from it, lying between two binds o f  ilone like feams of coal, and 
like thofe little pillars found in Deri ’̂Jhire.

Tht'fe binds probably meet rogtther all round, and inclofe this extra
ordinary work of nature ; and it fo, the pillars muft be very iliort to
wards the extremities.

I was led to this conjefture by the following obfervations: the lower 
firatum of pillars is that which goes by a dcfcent into the fea, and which 
makes what is called the Giants Caufcway j and where tliis dcfcent ap- 
jiroaches the fea, it feems probable that the pillars become íliortcr anti 
iliorter, fo as to end not much further off. Now the upper bind of this 
firctum may have been of fo foft a nature, as by degrees, in procefs of 
time, to have been waflied away by the fea. And in the cliff* over the 
caufeway I law feveral pillars lying along in a rude manner almofl: hori
zontally, which ieemcd to me to be fome of the pillars o f the upper 
jtraium tallen down by the giving way of the bind that was under them, 
and over the lower ones that compofe the caufeway. And here moft 
probably the upper pillars ended, as they are feen no farther in the cliff.
1 faw the tops of pillars even with the íliore, both on the caft and weit 
fjdes o f the caufeway, and fome much lower than the caufcway itfelf; 
and it is probable that thefe are much íhorter than thofe o f the caufe
way, which I meafured above thirty feet higher than the tops o f  them.

When I was upon the caufeway, I faw in the cliff, to the fouth-eaíl, 
what they call the Organs, about a quarter o f a mile off, and a thinl 
part of tl\e way up the cliff. They appeared fmall, and fomewhat like 
a black fialañites: they were not commonly known to be fuch pillars 
as the others •, but they are fo, and belong to the lower ftratum. When 
with great difficulty I climbed up the fteep hill to them, I found they 
were hexagonal, and larger pillars than moil o f  the others, being about
2 feet in diameter; and I meafured 5 Tides of one of them, which were 
o f 13, 15, 12, 21, and 16 inches refpeétively. The joints I could come 
at were about 9 inches tiiick, and each pillar, as well as I could count, 
confided of between 40 or 50 of them : thefe joints are ahnoil fiat and 
plain, the convexities on their upper faces being fo fmall as to be fcarce 
difcernible. I inquired whether any of thefe pillars were found in the 
quarries within land, and the people there told me they were n o t ; but 
lince I left the place, 1 have been aíTured by others, that there are fome 
found 2 or 3 miles from the íhore.

26. 1744-5- a part of P;7%  Mofs, lying be- 
ncMourbood houfes and an effate o f  Mr ButtUr's, called IVUd Bern-,
p/l'hurch- was obferved to rife to a furprizing height: after a ihort time it funk as
Town /W much below the level, and moved flowly towards the fouth fide • in
Lancaihire; half an hour’ s time it covered 2 0  acres o f  land. The improved land
¿Ir adjoining that part o f  the Mofs which moves is a concave circle contain-
mond j com' acres, which is well nigh filled up with mofs and water.
jr.unUatedbj In fomc parts it is thought to be five yards deep. A  family is driv̂ en

^96 ^  moving Mofs.
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out o f their dwelling-houfe, which is quite fourrounded, and the fabric Edward Mil- 
tuaibling down. M r Buttkry Whiteheady tiViá Stephen fP'hiiey arc thê *̂*̂ - 
firft fiifterers by this uncommon accident. An intenfe froft retards the^' 
regrefs o f the Mofs to-day but I fear it will yet fpoil a great deal o f  j;,n.&c. 174^ 
land. The pare o f the Mofs which is funk like the bed o f  a river, runs ReadVch. Ŝ. 
N. and S. is above a mile in length, and near half a mile in breadth *, 7̂44 5* 
fo that I apprehend there will be a continual current to the S. A  man 
was going over the Mofs when it began to move : as he was going eail- 
ward, he perceived, to his great altoniftiment, that the ground under 
his feet moved fouchward. H e turned back fpeedily, and had the good 
fortune to efcape being fwallowed up.

A  F o jfil Skeleton o f  a Man.

VII. W e have few or no foflils in this country •, but a friend in Staf- ̂  Toilil Skr-

deluge.
of a man, with fome flags horns, in digging a k-ad-minc. Peter

Collinfon.

[In the fecond letter, dated Scrutoiiy May 19. 1744. Mr Gale gives scrutoli 
following account o f this Skdeion in M r Platt\ own words, from a Yorkihire. 
letter written to hlmfelf by that gentleman.] Jan. 14.

1743-4. Ibid.

T he ikeleton I formerly mentioned to you was found at Laibill-daky P ^̂ 5* 
near Yolgrave and Bakewell in Derbyfhirê  as the workmen were driving { 
a fough, or drain to a lead-mine, about 9 yards deep from the furface 
o f  the earth, and about 40 fathom from the beginning o f  the fough.
There were found with the ikeleton ftags horns ; two pieces oi which 
I have now in my cuilody ; 'viz. the brow-antler, wiiich is 9 inches 
long, and feems to have about 2 inches broke off the tip-end ; the 
other is a piece of the large horn near the head, and is 3 inches dia
meter. Both the horns o f  the itag, and the rib-bones o f the ikeleton, 
are much decayed ; and as foon as the head of the latter was expofed 
to the air it crumbled all away, except a piece o f the lov/er jaw ; now 
alfo fo imperfc£t as not eafily to be dillinguifhed what it has been.
Several o f the larger teeth were taken out, which were covered with 
their natural enamel, and perfedtly found. The place where thefc 
things were found, is on every fide furrounded with a rocky pe
trified fubftance, or ierra lapideâ  by the miners called Tnfiy fo hard 
(as they fay) as to ftrike fire againft their tools. This fubftance lay 
above the bones and horns a yard and half thick or more, and on either 
fide; and beneath them to a breadth and depth uncertain : fo that it

•  appears, that the ikeleton and horns lay in a cavity, which was noc .
however contiguous to them, there being a fort o f iott coarfe clay or 
marl interfperfed thick with little petrified balls, or pellets o f the fame 
kind of fubftance as the tuft, for near a quarter o f  a yard round them j 
but none of the bones leemed in any degree to be petrified. The work- 
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n-ien con^ inured there was m ore o f  the ikeleton to  be found *, b u t they 
d u g  no lurth tr than was neccfiary to  c o m p e t e  their Tough.

T h e  ii.tcnncn: o f  this man and ftag  feem  to  m e to  have been acci
dental, by their falling into a chafm  or w id e  cleft o f  the ro c k  ia very  
early times •, which has fince clofcd u p , and g ro w n  o v e r  th em , by the 
¿ccrction o í  the m arly A iliíh iice, which environs the ik c k to n ,  isfc.  asid 
in tim e, prrhiips, w ill g ro w  us hard as the tiifc, and reil oí the ro ck .

M üf V I I I .  S c m ith ir .g  like  the b od y  o f  a petrified man b / m g  mentioned 
yiwr húfiKtn \)y fcvenil author?, as prtTerved in the VillaLudoi'ijiit at í¿?wjí> 1 tliougiit, 
linnfi huruH  ̂ ¿ra'Aing o f  that cu rio fu y , w hich  I procured at Rome  fom c years 

' ‘̂ ” ce, m igh t, poiTibiy deferve the notice ot the gentlem en here p r t f e n t :
\Tlh LmVn. cfpecialiy^ as it will appear thereby, that the fevcral accounts hitiierto 
viiida/Ron'.f; g iv en  ot it arc not very  accurate, or, at the bcft, convey but a very  im- 

perfeft idea o f  the truth.
¿ fo llow ing paflligc occurs in the jo u rn a l-b o o k  o f  th t  Sceic/y, for
N ^ 4 7 '’ ! p  yfpyil i j .  i68<): “  Mv (kn/kaiu related, that he had feen, in the Villa

; 557- Aug “  Ludovifa  at Rome^ the body o f  a man incrufted w ith a fort o f  a white
*745- Riad tt niaiblc or alabailer cafe, fuppofed to have been a man frozen in tlie 

I2.I74J. tc j4lps  ̂ and after, in lo n g  procefs o f  tim e, this incruftation to  have 
8̂ 4 ■ grow n  upon him  ; and that one o f  his arms was broken off, purpofe-

“  ly  to  iliew , that it  was no im pofition .’ *
M r  Richard Lajfels^ in his travels to  hal)\  printed at iC yo.

p .  i8 o .  tells us, that in the lefier Qafina  ̂ b e lo n gin g  to the Ludcvijian 
Villa  ̂ he faw , “  in a great fquare b o x  lined w ith v e lv e t , the body o f  a 
“  petrified man, that is, a man turned into ftone j one piece o f  the leg 
“  (broken o f f  to afiure an ambaíTador dou b tin g  o f  the verity  ot the

thing) ihewed plainly both the bone and the ftone crufted o v e r  it. 
“  T h e  head and the other pares lie ju m b le d  u p  together in the b o x . ”

F .  Aihanaftus K ircber  fays, in his Mundus fubterraneusy  1. v iii. chap. 2. 
“  SpeSfalur et h ie Roma in horii 'Ludoviftani palatio^ corpus humanum
“  totum in fnxum converfum^ ojjibus adhuc integrisy at lapideo eor tice  ob-

; düñis^* A n d  in the fo llo w in g  p ag e  he g ives  an im p c rfc ft  flcetch o f
' the fame thing, under the title o f  “  Seeleton humavi corporis in faxum

eonverfum^ ex palatio Pinciano principis Ludovifti*' T h is  flcetch, 
h o w ever imperfedt, g ives  a truer idea than either his o r  M r  Lajfels*% 
w ords feem to  co n vey , as there is indeed n oth ing  like the b o d y  o f  a 
m an, but on ly  a clufter o f  disjointed bones cem cnted together b y  the 
fame m atter that in cru ftsth em  over. M r  Mijfon  in his travels has more 
tru ly  defcribed th em , when he fays, that “  in the fame room  th e y  ihew  

j* “  a fmall heap o f  bones, faid to  be the fceleton o f  a petrified m a n ;
r which is a m iila k e , for the bones them felves are not petrified , but

“  there has gathered about them  a fort o f  candied c ru íl ,  o r  fto n y  in-
■i “  cruftation, w hich  has m ade them  pafs for being o f  real i lo n e .”  M r

Wright aifo, in his lacc obfcrvations made in travelling through Italy-i
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Zee. lias taken notice, cliat in the Villa Ludovifia  “  they ihew ed fo m i  
bones o f  a hum an b ody all cruftcd o v er  w ith a petrified fiibilance.”
W h e n  I was at Rome  in the year 1 7 3 4 ,  I m y le l f  faw this cu n o ficy , 

w hich  is fti:l prcfirrvcd in the fame Cajina o f  the Lud&vijlan gardens-, 
and in the very  iqoare b o x  lined w ith  v e lv e t ,  th at is m entioned by M r  
Lajjcis, and rcprclcnted b y  F ath er K irch er :  and as I had before heard 
it m uch fpokcn  of, and had conceived an idea o f  it very  different from  
the truth, 1 was w ill in g  both to prcfcrv'c a true notion o f  it m yfe lf , and 
to  be able to g iv e  fuch a one to  others. I therefore e m p lo y e d  an in ge
nious y o u n g  painter to m a k e  as exadt a d raw in g  o f  it as he could  j and 
i afterwards v e ry  carcfuHy com pared  his d ra w in g  w ith  the original, 
w hich  is the fame 1 have here to  p ro d u ce , h o p in g  that the fight o f  it 
w ill  not be unacceptable to  the co m p a n y . T h e  i lo n y  fubftance that 
jo in s  the bones together is o f  a w h itiih  co lo u r, and the fam e as that 
w h ich  incruils the bones them fclves : fm ail fradtures in fcveral places 
d ifcover  the natural bones •, and the f ize  o f  the w h o le  mafs m ay be 
ju d g e d  o f, b y  confidering the fcuJI, w h ich  is o f  the co m m o n  dinien- 
fions, as a fcale to the other parts.

I X .  It was fent m e lately, from  Ncru:icby  b y  W. Arieron. It ^Utffr frsm 
feems to  be a grin der b e lo n g in g  to  the Jeft un der-jsw  o f  a v e ry  large  
tlephan t, as it ’ s ow n  fize  and w eigh t m ay fliew : for the circum ierence, 
m eafured b y  a itr in g  draw n round the e d g e , is 3 feet, w an tin g  i inch •, ¡„gar. extra- 
in length it meafures 1 5 inches ; in breadth, where w ideft, 7 inches, in r̂/̂ 'inary 
thicknefs a lx jvc  3 ;  and i t ’s w'cight is upw ards o f  1 1 pounds.

O n  one fide it is c o n v e x , and on the other con cave, w ith  i 6  ridges 
and furrow s running on each fide tranfverily , and correfp on d in g  w‘ith ‘p 
the fame num ber o f  em incncics on the g rin d in g  e d g e , w h ich  appears j.m ^c. 
furrov/td like  a m ill-flone. O n  the b ottom  o f  the p art that Jay w ithin >"4%

M arch 28 ,
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e x p o lcd  to  the arr, fevcral little cracks appear, 
m on ilrou s  bones w ere found w ith  it ,  as I am  i::fcrm ed and p a rticu 
larly th igh-bones, 6 feet lo n g , and as th ic k  as the th igh  o f  a m an ; all 
■which belonged p rob ab ly  to  the fam e anim al, and m ay be confidered as 
farther proofs o f  the creature’ s enorm ous fize.

I ’he place w here, and the m anner hov.’ , thefe bones w ere difcovered, 
arc particulars fo w c ll  d e fcrv in g  confideratlon, th:it I Haall m a k e  no apo- 
Jogy to r  relating them .

A  little tow n, called M:a:J!ey\ is fituated clofc to the fea-ihore, on the 
N .  E .  c o a i t o f  the cou n ty  o f  Norfclky where the ica  is bounded b y  ex
ceed ing  high r o c k y  cliiis : fo m e  w h e re o f  being gradu ally  underm ined b y  
the continual d a ih in g  o f  the w aves  when the tid e  conies in, g re a t pieces 
frequently tu m b le  d o w n  upon t h c fh o r e  : and by th e  tu m b lin g  d ow n  o f  
one o f  thefc the above m entioned bones and grin der w ere difcoyercd.

H e r e
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H e re  therefore can be little reafon for im a g in in g  (as I k n o w  fomc 
í¡; h ave  done, when íuch-like  bones have been t'oiind in m ore inland coun-
h¡ ties), that the Romam  brought elephants o v er  hither j w hicli, when
■| dead, they buried deep in the earth, to  prevent their becom in g  ofFen-
■j five  : for they could never th ink o f  b u ry in g  fuch a carcafe in a ro ck y

cliff, clofe to , or perhaps o ver-h an gin g, the Tea. B u t, on the contrary, 
this d ifcovcry feems a convincing dem onftration, that the earth has un
dergone fom c very  extraordinary a lterations: lo r  the remains o f  ani- 

j  mals, 0Í quite different climates and regions, and o f  k inds, w hich, ia
i  the prefcnt iituation o f  the w o rld , could never pofiibly co m e o v er  hicher,

n iu ft  either im p ly  their havin g  been placed here by P rovidence, o r ig i
n ally , or, that this iíland muli:, heretofore, have been con tigu ou s to 
the C o n t in e n t: but, fince w e find thefc creatures in very  hot countries 
o n ly ,  it is h ig h ly  probable they were never placed here b y  P ro vid cn ce  ; 
unlefs w e can fuppofe the tem perature o f  our chínate, as to heat and 

’ co ld , to have been greatly altered : and, w ithout fuch a fuppofition, it
w o u ld  be no lefs unreafonable to im agine they w ould  wander hither from  
w arm er regions, th ou gh  even all the quarters o f  tlie g lo b e  iliould  have 
been contiguous.

W h a t  changes have happened to  our earth, and how  they have been 
produced, no human w ifdom  can pofiib ly  find out w ith  any c e r t a in t y : 
but fuppofe only the polar points, or axis thereof, to  have been ihifted 

: at any time but a few  degrees, and i t ’s centre o f  g ra v ity  to  have been
altered (w hich fom e great m en have im agined not im probable), w hat 
convulfions in nature, w h at an univerfal changc in the face o f  things, 
n iu ft  thereby have been occafioned ! W h a t  inundations, or deluges o f  
w ater, bearing every  thing before them  ! W h a t  breaches in the earth, 
w h at hurricanes and tem pefts, m u ft have attended fuch an e v e n t ! F o r  
the waters m u ft have been rolled along, till, by th em , an equipoife  was 
produced. In íhort, all parts o f  the w orld  w ou ld  thereby acquire diffe
rent degrees o f  heat and cold  from  w hat they had before. Seas w o u ld  
be form ed where continents had b e e n : continents w o u ld  be torn in 
funder, or perhaps fplit into ifiands. T h e  antient bed o f  the fea w o u ld  
be changed into d ry  land, and appear covered  at firft w ith  ihells, and 
other marine bodies  ̂ o f  w hich  the adlion and nitrous falts o f  the air 
w o u ld , in a few  years, m oulder aw ay and turn to  d u fl  thofe upon  the 
iurface ; but fuch as were buried deep w o u ld  be preferved and rem ain 
fo r  m any ages.

S u ch  w ou ld  probably have been the fate o f  inanimate things : and as 
to  l iv in g  creatures, they m uft have been alm oit univerfally deftroyed 
and buried in the ruins o f  the w o rld , as perhaps this elephant m a y  h ave  
been. Som e few , h ow ever, w o u ld  in all likelihood efcape, cither b y  
fw im m in g  to, or being left on, rifing lands j w here, i f  th ey  m e t w ith  
p ro p er  lood, and an agreeable clim ate, th e y  w o u ld  continue and in

i' creafe, or otherwife w ou ld  wander till th ey  found fu ch  a co u n try , un 
lefs prevented  b y  intcrpofing  feas, or impalTable rivers.

All

(3oo A  F o jfil 7oG ih o f an Elephant,
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A l l  this indeed is barely co n jc itu rc  : but t!ie bones and teeth o f  fiihes, 
the m ultitudes o f  fca -n u lls  (fom e w h ereof are pctrefied, and others not), 
and the m any fea-prodüélions found buried in the earth in a lm o ft every  
cou n try , at v a i l  diftances from  the fea, and even in the m idland parts, 
arc  demonftrations o f  the furpri;cing alterations tiiat n iu it  h ave  happen
ed as to  the difpofition o f  fea and land. T h e  horns o f  the great m ou fe- 
deer, d u g  frequently o u t o f  the bogs in Ireland^ and fom etim es in Eng- 
landy the bones and teeth o f  elephants found there, and this prefent
d ifco v e ry , together w ith fom e others o f  the lik e  k in d  that have been 
m ade in Eyigland^ feem to  p ro v e , that fuch animals form erly inhabited 
thefe countries, notw ithftanding the m oufe-deer is k n o w n  at prefcnc 
only America^ and elepiiants are not found except in Africa  and Afia.

P art o f  the horn and palm  o f  a deer, found in a ch a lk -p it ,  at a v illage 
called Baber^ 4  miles E .  o f  Norwich^ at the d e  n h  o f  16 feet, and alm oft 
converted into a c h a lk y  fubllance, being o f  a k in d  o f  w h ich , I am to ld , 
w e  have none in this iOand, I alfo lay before y o u ,  as another p r o o f  to  
the fame purpofe.

X .  T h e  head and horns, reprcfented in Fig. 48. were found in a fand- Anaecour.t o f  
bed, in the r iver  Rye^ w h ich  runs into the Derwent^  in the eaft-rid ing, fj^'oext^or- 
belon ging  to  Ralph Cratborn, E fq ;  T h e y  were difcovered  as he was 
fiiliing  for falm on ; the net happening to  hang on one o r  tw o  o f  the under-ground 
antlers. H e  ordered to  pu ll aw ay ; b y  w h ich  fom e o f  the antlers w ere in different 
b rok e  o ff,  and difcovered  it to  be part o f  a deer’ s horn. A t  l e n g t h ,  

w ith  fom e d ifficu lty , it  was d u g  o u t  p retty  intire. M r  Crathorn  fup- ^
pofes, that thefe w ild  m oors were once inhabited b y  this k in d  o f  deer, 
not any fuch now  being k n o w n  to  be in this k in g d o m  ; and fuppofes Knowhon, to 
i t  is, at leait, 7 o r  800 years fince i t ’s death ; and that b y  age  or p o -  M a rk

v e rty  d eftro yed , and b y  tim e buried in thofe faiids. It is about 3 years v-,
fince it was found (as the abovefaid w o rth y  gentlem an to ld  m e) w here ' ‘p ‘ ,24. 
he lives i w hich is at near in M a r . & Apr,

1 7 4 6  R e t i d

CIS 12 inches lo n g . ^ the fam e, c  the fame, ii.is 4  inches fro m  the M a r c h  15. 

main horn, and the 2 crofs branches are 8. e  is 6  inches. /  is 7 inches, 
g  is 6 inches ; and 2 feet 10  inches fro m  th e  ro o t o f  the horn  to  the 
tip.
A l l  thofe places w ith  m a rk s  were b ro k e , and p u t  to geth er  again.

S t. lb.
T h is  fku ll and horns w e i g h ----------- 4  12

It was found in a peat-m ofs, at Co'ivthorp near North Dreighton  in 
Torkjhire-t in the year  174 4 .

T h e  length o f  the flcull, from  the nofe-eud m arked y/, to  the \ 
back-part o f  the head By 

T h e  breadth o f  the forehead, fro m  C to C,
L e n g t h  o f each horn, fro m  the ik u ll  D  to  the t ip ,

V O L .  X .  P a r c i i .  4 I Í

Feet Inch.
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6 o2 An Inquiry into the Lapis OAcocolla,
Feet Inch. 
6 
2

I
t

T h e  extent o f  the horns, from  E to  E 
T h e  breadth o f  the web or pahii, from  F G  to  F ,
FG  and G , tw o  places where the horns arc broke.
I T h e  nolírüs.
 ̂ T h e  eye.

3 7 'he teeth, w hich  are very  large and found.
N> B. It is evident the horns are not at their full g ro w th , being yet 

covered w ith what is called the V elvet.
'I'he figure above is the reprefcntation and extraordinary dimenfions 

o f  the ik u ll and horns o f  a deer, d u g  from  the depth o f  6 feet o u t o f  a 
pcat-m ofs, as above mentioned.

B u t what I th ink more extraordinary is, that the late E arl o f  C<jr//^i’s 
ftew ard, M r  Jo icey  in d ig g in g  the iour.dation o f  an houl’c and cd lars, 
found, at the depth o f  6 feet, a part o f  a ja w -b o n e  w ith  teeth, and a
horn o f  a b u ck  o r  i la g ,  o f  moft: exceeding large dim enfions, which lay
buried under 2 feet com m on  foil ; then one foot o f  fcalpin g o r  fand- 
bed ; then i8  incJies o f  i l o n e ; then another vein o f  fand, 6 in ch e s; 
then another head ot ilone ; under w hich  lay thofe before-m entioned 
jaw -bone, and piece o f  horn ; v/hich, in all appearance, to  e v e ry  one 
that view ed ftratumsy  had never been rem oved.

Dimen/w?ts o f  th e  Deers Horns in th e  M u f;eu m  o f  th e  R o y a l  S o c i e t y .

L e n g th  o f  the fk u ll  —
Breadth o f  the forehead -------
L e n g th  o f  each horn -------
Diftance o f  the extrem e tips o f  the horns

Feet Inch. 

Í 4
o
56

9
o
o

■ An i n q u i r y  

i n t o  t h e  Lapis 
Ofteocolla ; 
b y  Ambrofc 
Bcurcr o f  
Nuremberg ; 
c o m m u n i e a t e d  

b y  M r  Peicr 
Collinfon, 
F.R.S. No. 
476. p. 373. 
Apr. '̂C.

N. B. T h e fe  horns {Fig. 4 9 .) are eviden tly  o f  the fam e fort as thofe 
often found in Ireland^ o f  which defcriptions are g iv en  in Tranfa¿L 
«. 227. n. 394. and ». 444. p .  389. B u t 1 d o  not rem em ber to  have 
m et w ith  any before o f  this fpecics found in England^ or an y-w h ere  
elfe befides Ireland. C. M .

X I .  T h e  lapis ofieccolla  is d iftinguiíhed  b y  feveral n a m e s ; It is h o w 
ever generally  called Ofiiocolla^ or OfteocoUa^ a name com pounded o f  2 
G reek  w ords, oriov^ a  bone^ and jt&XA», g l u e : it is otherwife called La
pis oftitesy ollofteoSy offinay ofjifana^ ojftfraga, lapis J fia ticu sy  lapis M oro- 
chiusy flores arénae, fofftle arborefcensy lapis fabilisy  and lapis arenofus. 
Jt is found in feveral parts o f  Germany : but our anceflors had no ju f t  
k n o w le d g e  o f  i t ; for fom e to o k  it to be petrified bones, and others be
lieved it to be a fort o í gypfum .

T h e  foil v/herein it is produ ced, is alw ays fcndy and b a r re n ; and 
feldom  produces any fort o í  p lant, except the poplar ; but none o f  th em ,

as
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nInquiry inte the Lapis Oileocolla. 603 ”
as fem e have pretended, are ever found in vallies, o r  fprings, or in 1:4;- 
c lay. M ayg. Í74J*

Kratiterman  has mentioned one that had the figu re o f  a fort o f  cheft : 
b u t it icem s rather to  have bt*en a tophus^ than ojleocolla. M ercatus 
ali'o had no ju f t  kr-owiedi^e o f this fuhllancc, when he called fo m e  pc- 
crcfaftions, and tophi ca icarii  by that nam e, w h ich  in the opinion of 
Herman are rather bolaria  or cifti.

A s  to  i t ’ s o rig in , it is produced in the fandy foil mentioned ab o ve, 
at the depth o f  lom e feet, and has the form  o f  a root. T h e  largeft can 
hardly  be compaiTed by both hands, b u t the others are gradu ally  lefs.
A s  to  it ’ s confillcnce, the ofttocolla^ w h ilíl  under gt*ound, is never hard, 
but alw ays foit and m u d d y , fo that it feem s like  fuet o r  fat to the 
to u ch , but when d ry  it is white, like  any calcarious fubftance. A s  it 
is found under g ro u n d , it is partly  g r e y ,  partly  ye llo w  or w hite, and 
the fand adheres copioufly  to i t ’ s outfide. It*s fo it  confiftence w ill  not 
p erm it it  to  be taken o u t w hole, fo as to  íh ew  the true form  o f  a root, 
unlefs the w o rk  is carried on w ith  great art, and fom e w e ek s, o r  even 
m onths are bcftow ed upon i t : for i f  it is taken u p  haftily  o u t  o f  the fand, 
it will break : wherefore the fo llo w in g  rules are to be obferved :

I.  I t  m u(t be fo u gh t for w ith labour and patience. 2. T h e  fand m u ft 
be  gently  w iped  off. 3. It m u ft be taken far from  the root. 4 .  A n  
exam ination mufi: be m ade, w hether there are any fm all fecondary roots 
ilio o tin g  forth, o f  w h ich  great care m u ft be taken, that they are not 
loft. 5. Several m u ft not be taken at the fame tim e ; b u t liberty fhould  
be g iv en  them  to  g ro w  d ry  and hard. 6. T h e  pit ihould be covered 
w ith  boards, to  k e e p  ofi* any rain that m a y  happen to  fall. 7. T h e  
d ig g in g  m u ll  not be repeated, till thofe w h ich  are alr-^ady exp ofed , are 
grovvn fufHciently hard. 8. In w arm , d r y ,  and clear w eather, the p lanks 
Ihould be rem o ved , that they m a y b e  the fooner d ry . 9 . T h e  d ig g in g  
fh ou ld  be begun at a g o o d  diftance, as w ater is generally found under
neath.

M a n y  authors h ave ob ferved , that ojleocolla  is h o llo w  w ithin *, b u t 
th ey  .do not agree, w hether it  is to  be referred to  the vegetab le  o r  m ine- t
ral k in g d o m . M a n y  o f  the A n cien ts  th o u g h t they w ere bones tranf- |(
fo r m e d ;  but m any denied it, becaufe there arc not found any perfeót ■*
fragm ents o f  bones, nor is any trace o f  animal parts d ifco vered  by C h e-  
in iftry . Eraftnus w ro te  v e ry  probably concerning i t : thofe w h o  w ou ld  
not ackn o w led g e  it to  be bones, have Rippofed it to  be a mineral natural
ly  generated from  the fand. Prof. Teichm ^er  calls it a marie. I 'h e  ik ilfu l 
M tta l l i f t  Ilenckelius refers it  to  minerals but is filcnt as to  it ’s ge nera
tion. P r o f  Juncker  w ill have it to  be generated in the fand, b u t docs 11*
not add, whether it proceeds from  the tru n ks or roots o f  trees. F o r  
m y  part I th in k  it is a root, to  w hich  the fand adheres, and that it  is 
thus gradually  generated. A n d  th o ’ there is a great q u an tity  o f  ofteo- »i|i
colla  tound, yet there is never any w o o d , at icaft fuch as is green, found 
Handing above g ro u n d  ; and th o ’ I m ade a v e ry  exaÓl inquiry  into the
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jin Inquiry hito the Lapis Ofleocclla,
ority’m o f  this ofteccolla, and o f  it ’ s tree, the root o f  w hich  had degene
rated into ofteocolla\ yet it was a lo n g  tim e before I d ifcovered  a d r y  
b o u g h , and green tw ig  adhering to  a tree, w hich  iVill remained w o o d y  
in the upper parr, and was at the fame tim e clianged into m ere ofieo- 
cclla  in the low er part, and upon a m ore fcrupulous exam ination ap
peared to be a fort o f  poplar. It ’ s origin  thcreiore is to  be fou gh t in 
the black poplar, on the roots o f  w hich , when the tree is cu t d o w n , the 
cfteocoUa is formed.

In all the parts o f  ojieocclla, fom cthing ligneous is found, tho* rotten, 
and the decay o f  the w ood leaves them  iiollow *, fo that they have the 
refemblance o f  bones. B u t I never found any ofieocolla on the trees near 
them , and g ro w in g  in the fame f o i l : whereas it the caufe ot it*s pro- 
duótion was m the foil, it w ould  be found on pines, birchcs, and other 

trees.
H en ce  w e m ay learn, i .  7 'hat ofteocolla is hardly ever found in fa ftn e 

places. 1. T h a t  it is probable, that there have always been poplars,
! where ofteocolla is found. 3. T h a t  all the d iggers  u p  o f  ofteocolla m ay
■ fee that it has been a root, 4. 'I'hac another criterion  m ay be m ade,

that when any ofteocolla is found, fom e calcarious bones are prom inent, 
which feem to  exprefs a flower : whence m any have fancicd, that it 
g ro w s and flowers.

I T h e  ofteocolla  therefore is a lw ays under the fand, b u t never in any
place b u t where it ’ s roots had been, in adhering to  w h ich  it has g ra d u 
ally  g ro w n  hard, and fo far as it has appeared ab o ve  g ro u n d  becom e 
w h i t e ; and i f  any difference is found, it m uft be im p u ted  to  accident. 
W h e n  the ro o t  is once tbund, i f  you  d ig  a fpan deeper, y o u  w ill cer
tain ly  find ofteocolla. So  long therefore as it remains under g ro u n d , it 

I is foft, or about the confiftence o f  macerated lim e m ix t  w ith fand j b u t
as the m oifture is evaporated, it becomes g rad u ally  harder.

I ' o  the generadon o f  it therefore is required, i .  T h e  root o f  a poplar. 
2. I f  the root o f  a poplar cannot be feen, y e t  by diftillation it ’s vegetable  
fubilance m a y  be demonftrated in the em p yreu m atic  oil 3. T h e  acid 
o f  fait c lofely  united w ith  fand conduces m uch  to  it ’s generation. 4 . 
that, as w e  k n o w  b y  C h e m iilry ,  that there alw ays remains fom eth in g  
o f  an acid in fand, and confequently fom eth in g  la p id e fc e n t; fo b y  the 
force o f  thefe, the acid o f  fait w ith  m uch  m oifture o f  the fand conft'itutes 
a  fubftance, o n ly  here the free accefs o f  the air is ftill w anting, whereas 
othcrw ife  it  m u ft  have been transform ed into a ftone in the earth.

It  appears from  this, bccaufc i .  T h e  mafs hardens as foon as it  is ex- 
1 pofed to  the air and dried. 2 D iftillation difcovers fom ething o f  an
Í* em pyreum atic petroleum  com pofed  o f  vitriolic  and bitum inous parts. 3.

I f  oil o f  vitriol is poured  on ofteocolla^ an acid o í com m on  fait feparatea 
I fro m  it. 4. i  inter that ofteocolla-^ is not a calx^ becaufc it  can b y  n o
; means be extracted froni it.

I have tried the ofteocolla  w ith  various m enftruum s w h at w e ig h t  o f  
each w ould  b s  dilTolved in cach o f  them  : wherefore I a lw a y s  to o k  Í  is

of
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ofieocoUa, a n d S f s  t ĉ\\ menfiruum \ and ob fcrved , i .  T h a t  oil o f  
v itr io l  diíTolved g r .  iv . o f  it, that the foiution v/as y e llo w , and that 
the refidue was o f  a yc llo w iíh  white. 2. 'I'hat fpirit o f  v itrio l reduced all 
into a falineform . 3. T h a t  Sp. o f  N itre  diíTolvtrd 3 i. g r .  iv . A n d  4. T h e  
acid o f  com m on  fait 3 i. gr. v i. 5, T h a t  Jq u a  Regia  d ifib lvcd 3 i. g r .  iv . 
and t ’lat both folutions were y e llo w , and the reficlue o f  a ycllo w ifli  white.
6. T h a t  diftiilcd vin egar diíToIvcd 3 ifs, and that the folution o f  it w as 
y c l lo w i l l i ; but that the refidue, like  the others, remained free from  the 
mnftrnnv.i as to any changc o f  colour.

Ofieocolla therefore, as it is ufed in the iliops, is to  be reputed a m i
neral from  which a vegetable has been feparated : it m ay be called a cal- 
carious earth ; but it does not changc the fy ru p  o f  violets.

Dy diilillation witii an open fire, itafFords an urinous fpirit, it  ferments 
on ttie pouring on o f  a f ix t alkali, and difcovers at the fam e tim e an uri
nous fpirit: the refidue being m ix t  w ith  water, and rcduced to  a lix iv iu m , 
did  not produce any th in g  faline; I endeavoured at the fam e tim e to  re
duce one part into a calx^ but could  not obtain any. B u t i f  o il o f  vitriol is 
poured on oficocolla^ an acid o f  com m on  la t feparates from  it. Ojleocolla 
being calcified with an alkali feems to  conflitute  an o p ake  g lafs, but it m ay 
be rcfolvcd again into w ater, and therefore it cannot be lo o k ed  upon as a 
true glafs. Oficocolla b:;ing p u t into a tubulated retort, and fet o v e r  a 
flow  lire, and h a v in g  oil ot vitriol poured thro^ the tube, gets free from  
the fpirit o f  fait, which m ay alfo be obtained by diftillation. I have alfo 
faturated the Sp . o f  fait thus obtained w ith  a fixt a lkali, and produced a 
regenerated co m m o n  f a i t : 1 have p u t it  again into the retort after it has 
been dried, and poured oil o f  v itr io l upon  it, and at laft have obtained 
b y  diftillation an acid fpirit o f  co m m o n  fait.

T h e  chief bafts o f  ojleocolla  is fand ; fom e w ill have lac lunae^ 
medulla faxomm^  and lapis ofteccoUae to  be one and the fam e th in g , 
but they are m iftaken. I f  any rednefs is found in the ofieocolla^ it is 
o w in g  to fom ething o f  iron. It ’ s ufe in m edicine is abforbent 5 w hence 
fom c prefcribe it for the Fluor albits.

X I I .  A n  accidcnt callin g  m e ycftcrd ay  to  Iledgerleyy  the place w here a Utter from
there is d u g  an earth co m m o n ly  called IFindfor  lo a m , and fam ous n ot it/r John Hill,
only in England^ b u t  m any other parts o f  the w o rld , I took, an op por-
tunity  o f  g o in g  to the p its, and in fo rm in g  m y fe lf  o f  the prefent con-
tlition o f  t l i e m : and as there appears too  m uch  p rob ab ility  that this for Loam.
earth w ill be exh au lled , and lo it  intirely to  tlie w o rld , in a few  years, N^. 483.

' M a r .

O f the Windfor Loam. 605

the libtrcy o f  addin g  to  it w hat has fince occurred to  m y  th o u g h ts  in ReadUnt.n), 
regard to  the fu p p ly in g  i t ’ s place when loft, in the m any different oc- >/4 *̂7* 
caiions o a  w h ich  it is n ow  ufed.

T h i s
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T h is  earth itfelf is a coarfe harih lo am , c o m p o fe d  o f  a very  large 

ih in in g  fand, o f  extrem e hardncis, and a Hue foie tcnacious c l a y : it ’ s 
value is it*s rem arkable quality o í Handing the force o f  the mofl: violent 
fires w ith out running to a glafs ; which m akes it ex trem e ly  ufeful to 
ail w ho have occafion for fuch fires, and is the rcafbn o f  it’ s being fent 
not only into all parts Engla}}dy but to Hollandy Germany^ and m any 
other parts o f  the w orld. It is ufcd for m a k in g  the b ricks  em p loyed  
in building the wind furnaces for m elting iron, tor coating  o v er  the in- 
fides o f  aliay-úirnaces, ufcd by the w orkers on m etals, and on m any 
occafions o f  like  kind at the glafs-houfes, bo th  in England  and other 
nations.

T h e  ¡)lacc where it is d u g  is Ihdgerk y  before-m entioned, a fmall 
v illage  about 22 miles from  London^ furrounded w ith  hills, under one 
o f  which this loam lies. I 'h c  pits are about ; o f  a m ile S. W .  from  
the tow n, and 5 miles N .  o f  IVindfor: they extend o v er  4  acres o f  
grou n d , fituaced on the clefcent o f  a hill ; and were intended to  have 
been carried o ver m uch m ore ground by the perfon w ho n ow  w o rk s  
them  ; but, on trials, the loam is found not to extend as was im agined.

T h e y  d ig , before they com e at this, a v e ry  g o o d  com m on  b rick -c lay , 
a tile-clay, and a p otter ’ s earth, a k in d  o f  c lay o f  a firm er texture, and 
deeper colour, than cither o f  thofe j but the f t r a ta  o f  thefe are feldom  
pure or regular, and at the boundaries o f  the f tra tum  o f  loam  a pure 
hard fand, evidently the fame w ith  that in the com pofition  o f  the loam , 
b u t left loofe, from  there not h a v in g  been clay in the w ay  to  bring it 
into  the condition o f  the p erfe ft  mafs. T h e y  have already w orked  the 
f tra tum  fo far as vo find it bounded E .  and W .  b y  beds o f  this fand, 
and N .  b y  ch alk , and are therefore afraid it w ill be foon cxhauiled  ; at 
Jeail, w hatever they g e t  hereafter, m u ft be procured with m ore labour 
and expence, as they have no where to fearch for it but h igher up in 
the h i l l ; from  whence it m uft be fetched at greater depths, and m uch  
m ore e x p e n c e : and this increafing difficulty o f  p ro cu rin g  ic has been 
the reafon o f  it’ s rifing in it ’s price to  that it is now  fold at, which is
5 fliillings a bufliel in London ; but w hich  is not to be wondered at, 
fince on the fpot the quantity  that m akes 1000 bricks, w hich  ufed to 
co il  IS. and S J . now co ils  10 /. the d ig g in g ,  and w ill  every  year co ít  
m ore and m ore, unlefs a new f tra tum  o f  it ihould  be difcovered  fom e- 
wliere thereabouts, which their m any unfuccefsful trials m a k e  them  at 
prefent d efp airo f.

It  is to  be obferved, that this valuable earth form s bur a fingle  f t ra -  
tum^ and that does not rife and dip  w ith the elevation and defcent o f  
the hill, as the f t r a ta  o f  the earth, ilone, ^ c .  in hills ufiially do , but 
Teems to be even and fiat at it’ s bottom  ; for the higher u p  the hill they 
op en  their pits, the deeper in proportion they find the f tra tum  o f  
loam  lie.

Ic is w orthy obfervation, that this hill appears from  this not to  have 
been form ed as the hills and m ountains on the earth in general have

been
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O f  th e  Windfor Loam.
been b y  a difruption and elevation o f  the j l r n ta  b y  violence from  w ith 
in the earth *, ior, in that cafe, this f tra tum  o f  loam  mufi: have been 
elevated w ith  them , and w ould have been as near the furface, or near
ly  fo, in one part o f the hill as in another, and need have been d u g  for 
no dcep>er from  the top  than from  any other part •, whereas, on the 
contrary, ic appears to lie flat and level underneath the w hole mafs o f  
earth, which m akes the hill, and was, in all probability, the furface, 
on the firft fe tt lin g  o í the terreílrial and other m atter from  am o n g  the 
waters o f  the D elu ge.

T h e  earth, w hich  m akes the hill, feems to have been a prodigious 
mafs o f  m atter, rolled along b y  the irrefiftible force o f  that immenfe 
b o d y  o f  w ater, and afterwards lodged upon it.

'I'hat this m igh t be the cafe, the im m enfe force o f  that vaft quantity 
o f  w ater, and the eafe w ith  w hich  heavy bodies are m o v e d  in water, 
m ?y  fe r v e to  m ake probable ; and w hat the m ore favours the conjcéture 
is, that the earth w hich  m akes the hill is not difpofed in fuch regular 
pure jlrata  as the earths fettled regularly  from  the waters alw ays are,

’ b u t leems evidently  a jnixed m afs, m ade b y  the ju m b lin g  together o t  
various kinds o f  c lay , iSc.  w h ich  are, in fom e parts o f  it found pure, 
th o ’ not in w hole J lra ta  \ and in others irregularly  blended in difiercnc 
proportions one w ith another ; w hich , as the principal matters that 
com p ofe  ic are o f  very  difrcrent colours, v iz .  a red and a w hite c lay , is 
the m ore apparent. A n d  this is further confirm ed, by there being 
none o f  thoíe co m m o n  extraneous nodules found lo d ged  in it, w hich  
arc fo frequent in the f i r a ta  o f  c lay  form ed b y  fu b fu k n ce  ; fuch as the 
Ludiis Heimcniiit pyrit^e^ ^ c .  I 'h e fe  have fettled w ith , and lo d ged  
them lelves a lm o ll cv ery -w h ere  am o n g  thofe JtraU  ; but it is no w on 
der there are none ol them  here, i f  this hill has been form ed , as 1 im a 
g in e  ; fiiice, in the rolling it a lo n g , they m u ft naturally have been left 
behind ; and I prom ife  m y fe lf ,  that the frequency o f  thefe bodies in al- 
m oft all our little c lay-pits, and the intire abfence o f  them  in the v a ft  
quantities o f  c lay that have been d u g  here, w ill  be e ileem ed, b y  all w h o  
have looked  d e ep ly  into thcle  ftudies, one great arg u m en t o f  the tru th  
o f  this fy ile m  j w h ich  m a y  alfo extend perhaps to  m any other liills as 
w ell as this.

A s  the w orkm en  are n ow  o b liged  to  d ig  this loam  at 2 6  feet deep, 
inftead o f  about 14 , at w h ich  depth  they lo n g  found it, and m u ft here
after, as they arc obliged  to afcend the hill, d ig  it  at 38 or 40 feet, the 
price  o f  it '.vil!, 1 am  afniid, rob us o f  it, before the vein  is exhaufted. 
I th :n k  ic w ould  be a m atter w o rth y  confideration, w hether, from  ex a 
m in in g  the parts it is com p ofed  o f,  a fu ccedan etm  m ig h t  not be found 
fo r  ic, b y  an artificial m ixtu re  o f  fim ilar fubftances. In order to  attem p t 
this, I have, by means o f  w ater, difunited i t ’s parts, and procured them  
ieparate and, on com p arin g  them  w ith  the various earths and fands 
from  different parts ot England^ w h ich  I have at tim es procured, I 
th ink that I can e x a d ly  m atch the fand w ith  one fro m  Hampftead-Heatb^

an d
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and the clay w ith one from  a pit near the low er end o\ H igh ga te : the 
I*' proportions m ay be cafily  learned, by accurate obfervatioii ot the quan

tities o f  each, where difunited and a fuccedaneum  on  thcfe principles 

eafily made.
It  is evident to  tne, that the only rcaion w h y  tt endures the fire fo

m uch better than other clays, is the extrem e hard neis and great quan* 
tity  o f  the fand it co n ta in s: and as Í im agine it eaiy to  th ro w  a fand o f  
equal hardnefs, and in equal quantity, into an artificial lo am , I fee no 
rcafon to  doubt ot m a k in g  it  equally ufetul.

rheferrration X I I I .  In m y  late fcarches after fands, pebbles, and other foíHls, in 
B/Pcbbles Í o u r  county o f  Norfolk (fom e w h ereof 1 had the pleafure to  fend you  not 
?  "   ̂ occafional obfervations on the fituation and con-
ÁrX-roií dition o f  the feveral bodies I m et w ith , as reafon m uft, I th in k , fug-

R. S. to g eft to  every  man that confidcrs them . • I fliall trouble y o u  w ith no
^fr H. Baker, hypotheiis, nor form  any random  guefics, to  account for fuch their 
F. R^s, Ibid fituation, and the condition wherein they are found ; bu t, i f  a relation

fa d s ,  and conclufions naturally dcducibie therefrom , m a y  p rove  
acceptable, they arc intircly at you r fervice.

In aWJtrata o f  pebbles, that I have yet exam ined, there are fom e 
w hich  are broken, and w hofe pieces lie together, o r  v e ry  near each 
other ; but, as bodies o f  fuch hardnefs could  not be broken  w ith ou t 
Ibme confiderable force or violence, their fituation im plies, that they 
fufFered fuch force or violence as b ro k e  their parts afunder, in or near 
the place where they at prefcnt lie.

O thers again have had pieces broken from  them , th o u gh  not the 
leaft fragm ent o f  thofe pieces can now  be found : from  w hence w e  m uft 
conclude, that w hatever m igh t be the caufe o f  their fra d u re , they m uft 
cither have been broken at fom e place diftant from  w here they now lie, 
o r  the pieces broken fro m  them  m u ft at fom e tim e o r  other have been 
rem oved to fom e diftant place.

Several o f  thefe pieces o f  broken pebbles have their edges and cor
ners fo v e ry  íharp, that it feems as i f  they had never been rem oved 
from  the place where they received the dam age. O th trs  h ave  their 
fides and corners fo blunted, rounded, and worn aw ay, that one cannot 
help  im agining they m uft have been v e ry  ro u g h ly  toífed backw ards and 
forw ards againft other hard bodies, and that too with g re a t violence, 
or for a v e ry  lo n g  continuance *, fince, w ith ou t a great deal o f  fridlion, 
iu ch  hard bodies could  fcarcely have been reduced to  the form s th ey  are 
now found in.

It m ay poiTibly be obje<fted, that thefe pieces o f  ftones g re w  in the 
figure wherein they n ow  appear-, but I am  fu lly  iatisfied, that any man 

Í w h o  will take the pains to  exam ine thefe bodies carefu lly , w ill  foon be
convinced, from  their veins, or grain , or coats, w hich  furround each 
oth er, fom ewhat like  the diftcrent years g ro w th  in trees, that they m uft

once
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once have been com plete  and in t ir e : and this will be m ore  fu lly  e v i
dent, it they arc com pared w ith a ftonc broken b y  art.

A m o n g  t h e f t * o f  pebbles are fcveral fragm ents o f  various k inds 
o f  m a r b l e ,  various kinds o f  fand-ftone, and various k inds o f  ^ 'p fum  
(th ough this part o f  the k in g d o m  affordeth no fuch t h i n g ) ; m oft o f  
which have attained the hardnefs o f  the v e ry  hardeft o f  our pebbles, as 
it iliouid feem , by ly in g  am on gft them .

Such pebbles as are tound here in ftrata near the furface o f  the earth, 
are m uch m ore brittle, and break eaficr w ith ou t com parifon , than thofc 
which lie in deeper f l r a ta  :  for, i f  the firit o f  thefe tall, b u t w ith  their 
ow n w eigh t, upon any other itone, from  the height o f  3 o r  4  feet, they 
w ill break v e ry  frequently into 10 o r  12 pieces j whereas fuch as ar>: 
found deep in the earth will endure b ein g  throw n againft one another 
w ith  all the force one can g iv e ,  and that to o  20 tim es perhaps, before 
the leail iplinter o f  them  can be broken off.

I  have conllantly  found, that the m ore clean and tranfparent the 
fands are w ith which our pebbles are m ixed , the m ore beautiful the 
pebbles them felves are, how ever different their colours be.

It  is wonderful to  obferve  and confider w ith  w h at a m a zin g  ik ill  the 
C reator o f  all things hath difpofed the different f l r a ta  o f  the earth, to 
ferve  the purpofes o f  H is  W ifd o m .

T h e  vegetable m ou ld  or furfacc o f  the earth is com p o u n d ed  o r  made 
u p  of fands, c lays, m arls, loam s, rotten ftalks, and leaves o f  herbs, 
t iff ,  ferving  as a proper bed and co v erin g , as w ell as a receptacle and 
condu6tor o f  m oiilu re, to  the roots o f  trees and plants in general.

Sands and pebbles m ay be confidered as drains for carryin g  o f f  the 
redundant m oilh irc, to  where it m ay be ready to  I'upply the place o f  
w h at is continually riling in exhalations ; bu t, left the f t r a ta  o f  fand 
ih o u ld  be too  th ic k ,  fm all ones o f  c lay are often placed between, and 
feem intended to  prevent this m oiilu re  from  departing  too  far from  
where it m ay p rove  o f  general ufc. A n d ,  left thefe curious b u t 
thin partitions o f  c lay  fliould  g iv e  w a y ,  b y  their foftnefs, for the 
particles o f  fand to  infinuate into them , and thereby let the m oiilu re  
pafs th ro u gh , thin crufts o f  a ferrugineous fubilance are placed ab o ve  
and beneath each o f  thefe c layey  ftrata^  and ferve e ife d u a lly  to  k eep  
the clay and fand afunder.

T h e o b fe rv a tio n s  you  have n ow  read m uft be underftood to relate to the 
cou n ty  o f  Norfolk on ly  ; for I have never had any o p p o rtu n ity  o f  fearch- 
in g t h e  bowels o f  the earth in other places *, but the general u n iform ity  
o f nature m akes me fu pp ofe  the fituation and circum ltances o f  pebbles, 
fands, ^ c .  in other countries m ay not be v e ry  different.

X I V .  G e m s o r  precious Clones, o f  all fpecies, are fom etlm es found SoKt ohjir*va- 
o f  regular ihapes, and w ith  a natural polifh  ; and fom etim es o f  ir r e g u - /'9*« 
lar ihapes, and w ith  a rou gh  coat. T h e  firil fort m ay be confidered as 
o f  the pebble kind *, and they are faid to  be fou n d  near the beds o f

Y ü L .  X .  F a r t i i ,  4  I  rivers, ^
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lariy fufh as H vers, after great rains : the others are found in m ines, and in the clefts
i  tbt Jm ients o f  rO Cks.
j ufedtotn-  ̂ Qf fQrt were w hat the A n cien ts  m oft u fu a ily  en-

! iy^RobTrt*' graved  upon ; thefe are com m o n ly  called intaglioes  ; and they are m oft-
■ Binglcy, ly  o f  a Jong oval figure, inclining to a point at each end, co n vex  as

Ibid. p. 502. well on the engraved face, as on the others, with a r id ge  running from
ReaaH^y 7 . end to end on the under fide, which is hereb y, as it w tre , d iv id ed  into

tw o  faces; both w hich  are alfo, th ou gh  not Í6 d iflin é lly , parted from  
the u p p er face, b y  another ridge  running quite round the oval.

'I T h e  ftone m oft com m on ly  found engraved is the b e r y l ; that m oft
frequently found next is plafin^ or prim e emerald % and then the 

¡I hyacinth ox ja c in th .  T h e  is fometimes, but rarely, found en-
! graved  ; as arc alfo, but that very  fcldom , the cryjlal,  or oriental-pebble^

the ga rn et,  and the amethyfi.
'J O f  the beryl  there are three fpecies ; the red, inclining to  orange-co-

Jour, tranfparent and lively ; the ye llo w , o f  an o ch re -c o lo u r ; and the 
w hite, com m on ly  called the chalcedony o f  the colour o f  iheer m ilk . 
T h efe  tw o Jaft have lefs life than the firft.

T h e  plafm  or prim e emerald  is green, nearly o f  the colour o f  ftag- 
nated w a te r ;  fom ctim es tolerably clear, but, for the m oft p art,  fu ll o f  
black and white fpecks, and rather opaque.

T h e  ja c in th  is o f  a deep taw ny red, like  v e ry  o ld  f o r t  w ine, but live- 
]y and tranl'parent.

T h e  chryfoUte is o f  a light-green grafs-colour, and is fuppofed to  
have been the beryl o f  the A ncients, tranfparent, but n ot lively.

T h e  c ry f ia lo v  oriental pebble  is harder and m ore live ly  than the co m 
m on ro ck  cryfial\  is o f  a filverilh  hue, and but v e ry  little  inferior to  
the white fapphire.

I'he^ ijrw ^ /is o f  the fame colou r zz ih^ ja cin th ,  but m ore inclining 
to  the p u rple, and not fo lively .

7 'he amethyfi is o f  a deep p u rple, tranfparent and lively .
T h e re  were fom e other fpecies o f  ftones engraved upon b y  the Ro~ 

mans ; but rarely before the latter tim es o f  the em pire, when the art it- 
fe lf  was greatly  upon the decline.

A l l  the before-mentioned forts o f  ftones are faid to  have been o f  the 
produ ce o f  Egypt^ or o f  tlie Eaft-Indies; and to  have been b ro u gh t 

I J'rom the borders o f  the Nile, or o f  the Ganges.
H e re  follow s a general table o f  w h at are ufually called Preciou» 

Stones.
T h e  beryls is red, y e llo w , or white.
T h e  plafmy is green.
T he jacin thy  o f  a deep ta w n y  red.
T h e  chryfilite,  o f  a lig h t  grafs green.
T h e  cryftaly or oriental pebble^ o f  a filverifh  whiti*
T h e  garnet^  o f  a deep red claret-colour.
T h e  amethyfi^ purple.

The



T h e  diamondy white.
T h e  ruby, red o r  crimfon-colour^cí.
T h e  emeraidy o f  a deep  green.
T h t  aqua marina^ of* a bluilli fea-green, lik e  fea-waten 
T h e  topaZy o f  a ripe citron yellow .
T h e  fappbirey  o f  a deep fk y-b lu e , o r  o f  a filver w hite.
T h e  cornelinny red o r  wliite.
T h e  opaly w hite and changeable.
T h e  vermilton-fioney  is m ore taw n y than the ja c in th .
A l l  thcfc ftones are m ore o r  lefs tra n fp a re n t: the fo llo w in g  are all 

o p a q u e :

T h e  ca ís - ey cy  brow n .
T h e  red ja fp e r y  called  alfo th ick  corneliany  is o f  the co lo u r o f  red 

ochre.
T h e  j e t y  b lack.
Agausy  are o f  various forts.
T h e  blood-JlonCy is green , veined o r  fpotted w ith  red and white.
T h e  o n y x y  confifts o f  different parallel f t r a t U y  m o ftly  w h ite  and black.
T h e  fardortyxy o f  feveral fliades o f  brow n and white.
T h e  agat-onyxy o f  tw o  o r  m ore f t r a ta  o f  w h ite, either opaque or 

tranl'parent.
Alabafiery different J lra ta  o f  w h ite  and y e l lo w , lik e  the agate-onyXy 

b u t all opaque.
T h e  toad's-eycy  b lack.
T h e  turquoifey o f  a y d lo w i íh  b lu e  inclining to  green.
Lapis-iazuUy is o f  a fine deep blue.

Ohfervathm on Precious Siones* 6 j r
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O f  m oft o f  the fpecies before-m entioned there are fom e o f  an inferior 
clafs and beauty. T h e fe  arc c o m m o n ly  called b y  Jew ellers O ccidental 
Stones : th ey  are m o i l ly  the p rod u ce  o f  EuropCy and found in mines or 
ftone-quarries ; and are fo nam ed, in oppofition  to  thofe o f  a h igher clafs, ^
w h ich  arc a lw ays accounted oriental, and fu p p ofed  to be o n ly  p ro d u ce d  ■ |!
in  the m ore eallern parts o f  o u r  continent.

T h e  onyXy fardonyxy agate-onyXy alabafter  o f  tw o  colours o r  ftra tdy  
as alfo certain ihells o f  d iiferent coats, w ere frequently  en g raved  by the 
A n cie n ts  in r e l i e f ; and thefe forts o f  e n g ra v in g s  are c o m m o n ly  called 
Cameo's. T h e y  alfo fom etim es ingrafted a head, o r  fom e other figure 
in r^//V/of g o ld ,  upon  a blood-ftone,

Befides w hich  there arc fom e antiques, m o il ly  cornelianSy that are 
covered  w ith  a f tra tum  o f  w h ite . T h is  f l ra tum  has b y  fom e been lo o k -  |
cd  upon as n a tu ra l; b u t it was really  a fort o f  coat o f  enam el that was 
laid on. T h is  was ufed o n ly  in the tim es o f  the low er em pire.

T h e  ftones efteem ed the beft for  e n g ra v in g  upon w ere the onyx and 
farü^jtyx  ; and next to  th em  the beryl  and the ja c in th ,
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T h e  Ancients engraved m o il  o f  their ilones, except the onyx and f a r -  
Í donyxy ju ft  as they were found ; their natural pohih  excellin g  all th at
« can be clone by a r t ; but the beauty o f  the feverai fpecies o f  onyxes -could
j[ only be difcovcred by cutting.
■f T h e  merit both o f  intaglio's  and carneóos depends on their erudition ,

on the goodnefs o f  t le w orkm anfliip , and on the beauty o f  their polifli.
T h e  antique ’g e m s o f  Greek w o rk  are the moiV c íh rm eU  ; an d  next to  

them  the R o ü í a ¡ :  ones, in the times o f  the higher empire.

,>in nccount X V .  T h e  d raw in g  here annexed, reprefents a fm all cry ila l m agni-
ctrtainperfea fied ; it is one o f  a great num ber b ro u gh t by a v e ry  curious gentlem an
minute cryfial QthroAtar  ̂ w h o  has caufcd m any o f  them  to  be fee in buckles o f
■fTaribns different kinds, for th e  wear o f  his iady and h im fe lf : and although they
Áj. arc form ed and poliihed  b y  nature •, yet they lo o k  v e ry  brigh t, and pro-
F  R.s. N °. duce a very  goo d  efredt in the buckles.
4 7 6  p. 468. T h e y  were found accidentally. T h is  gentlem an f a w  a  m a n  c leav in g  

a tow n, and obferved a great quantity o f  fine b lack  p o w -
der fail from  it ’s crevices ; and, being very  curious, he exam ined the 

Fjg. 50. pow d er, and found thefe little ftones in clu llcrs, co n fiñ in g  o f  no m ore
than 12 or 14  e a c h ;  and each clufter ly in g  at confiderable diftances 
from  one another. T h e y  are all o f  the fam e fo rm , fom e Icfs perfect 
than others, and are in general hexagonals.

6 1 a O f Cryjlal Stones and Diamonds,

{
Í

I I

• >

il

7//fpccific X V [ .  A s ,  from  fom e experim ents I have lately had the opportu nity  
j; Gravity 0/ m a k in g , it appears h ig h ly  probable, that what has form erly been
1 Diamontls; publiihed concerning the fpecific «;ravity o f  diam onds, is not to be de-

ij i n  a  l e t t e r  ^  . t j ®  n  ^  ®  c  t r  • -n 1
 ̂ f r o m  M r  John pended upon ; 1 hope a iliort account or thele experim ents w ill not be

F.iiicot, unacceptable to yo u , efpecially as I do not find the lead  notice taken o f  
; F .  R  S .  t a i h e  the fpecific g ra v ity  o f  diam onds in any o f  the tables pu bliflied  in the

■ d Tranfa^ions.
Í! In the account th e h o n . M r  Boyle has g iv en  o f  diam onds * ,  he relates
!i ' it  “  as the opinion o f  a fam ous and experienced cu tter  o f  d iam onds,

“  that fom e rou g h  diam onds w ere confiderably heavier than oth-rs o f 
I  the fame bignefs, efpecially  i f  they w tre  c lou d y or f o u l ; and M r

“  Boyle mentions one that w eighed  8 grains and -rV i w h ich , being care- 
fu lly  weighed in w ater, according  to the rules o f  hydroftatics, pro- 
v e d  to  an equal b u lk  o f  that liquor, as 2 4 4  to  i ; lb that, as far as 

“  could  be ju d g e d  b y  that exp erim en t, a diam ond w eighs n et  thrice 
“  fo m uch as w ater.”  A n d  yet, in this table o f  fpecific gravities, that 
o f  a diam ond is faid to  be to  w ater as 3400 to  1000, or as 3 ,  4. to i ; 
and therefore, accord in g  to  thefe tw o  accounts, tliere íhould  be fome 
diam onds, w h ofc  fpecific g ra v ity  ihall differ nearly the 4- from  others j 
w h ich  I am  perfuaded, is a m uch greater difference than could  be ex-

*  Pag. 83. V o l. V . new edition o f  M r BoyÍe*z works 'm /slh,
peiflcd
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peéled in any bodies o f  the fame k in d , or that w h ich , on a m ore nice 
exam ination, will be found to  be in diam onds.

T h e  firft diam onds I had the o p p o rtu n ity  o f feeing w eigh ed , w ere 
t w o  v e ry  large ones from  the Brafils^ w hich  were furnilhed b y  MvCbacCy 
a merchant in A uftin-friers:  the fpecific gravities o f thefc were found 
to  be m uch greater than the heavielt o f  M r  Boyie's^ the one being to  an 
equal b u lk  o f  water as 3 5 1 8 ,  and the other as 3 5 2 1  to  1000, and the 
ditVcrencc between them  lefs than the . ' part. I 'h e re  w ere tw o  
fm aller Brajil  diam onds w eighed at the fame tim e, w hich  indeed were 
n o t  quite  fo heavy as the form er, th e J ig h it  it  being but as 3 5 0 1 ,  the 
other as 3 5 1 1 i b u t, as thefe were o f  the fam e k in d , and com paratively  
lin all, 1 ju d g e d  this difierer.cc could  not be m uch depended on. M a v in g  
therefore an opportu nity  fom e tim e fince o f  a large  parcel o f  Eajt-India 
diam onds, 1 chofe o u t l o ,  w h ich , both in fliape and colour, and e v e ry  
other refpedt, were as dilfcrent from  cach oth er as poiTible. T h e fe  be
in g  w eigh ed  in the fame fcales and w ater as the form er, the lig h te íl 
p ro ved  to be as 3 5 1 2 ,  and die heavicft as 3 5 2 5  ; the v e ry  near agree
m ent o f  thefe lait w ith  cach other, and w ith  the form er, tho ’  w eigh ed  
at about e ight m onths d ilian ce, m akes it h ig h ly  probable, that fo g rea t 
a difference as appears i rom  the place above-cited, and M r  Boyle's  table, 
is not to  be found in any diam onds w hatfoever, m uch  lefs fo  g re a t a 
diiference as appears betw een the J ig h te fto f  his and the heavieil o f m ine, 
being ab o ve  o f  the whole.

1 had never m ade any experim ents m yfelf, b y  w hich  I could  form  a 
ju d g m e n t ,  how  m u ch  o f  the difference between thefe and form er trials 
m ig h t  arifc from  the different tem pers and qualities o f  the waters ufed ;  
w arm  water being lighter than co ld , and p u m p -w a te r  generally  heavier 
than river-w ater. B u t ,  ta k in g  it for g ra n te d , that all perfons w h o  m a k e  
fuch experim ents ufe c o m m o n  and not mineral w aters, and w aters o f  
the natural tem per, and not heated d e fig n e d ly , I am  aíTured b y  a friend, 
w h o  has m ade m any careful trials for this particular p u rpofe, that th e  
fpecific  g ra v ity  o f  any b o d y  w ill  not differ above at the m o ft,  on  
account o f  the quality  o f  the w ater and tem per taken  togeth er j w hereas 
the heavieil o f  M r  Boyle\ d iam onds, as in his tables, differs from  th e  
lig h te íl o f  m ine b y  above -fj- part, w h ich  is about fix tim es as m u ch  as 

; and y e t  I can th in k  o f  no other w a y  o f  accou n tin g  for the reft 
o f  this difference unlefs it iliou ld  arife from  the fm allnels o f  the d ia
m on d s, or any defc6l in the inflrum ents w ith  w h ich  his experim ents 
w ere m ade.

T h e  fcales in w hich  thefe d iam ond s w ere w eighed  turned v e ry  fen- 
fib ly  w ith  the ¡--J-if p art o f  a grain  j and as one o f  the diam onds w e ig h 
ed above 92 grains, it  w as capable o f  being w eigh ed  to  lefs than the 
18000th p i r t : feveral o f  th em  w ere w eigh ed  tw ice  o v e r  both  in water 
and air, and the w eigh ts  fount! to  agree to  the greateft exadlnefs ; and 
i f  to  this is added the v e ry  near agreem ent o f  the w e ig h ts  o f  the feveral 
d iam onds, th o u g h  w eigh ed  at different tim es, and at a confiderablc

d iilan ce
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(íillance from  each other, I th ink it  h ig h ly  im probable, that there could  
be any confiderable m iftake in thefc trials ; and thereiore their Ipccific 
gravities, as in the fo llow in g  table, m a y  fully  be depended on.

I have fet down the w eights o f  the feveral dian 'onds both in air and 
water, that i f  any m iftake íhould  have happened, it  m a y  be the m ore 
eafily rectified.

In A ir In Water Spccif.
Grav.

5

/
8

W a te r

D itto , v e ry  deep green coat.

A  B raz il  diam ond, fine water, rou gh  coat 
A  diam ond, fine water, rough coatj
D itto , fine brigh t coat,
D itto , fine b rig h t coat.
A n  Eaft'India d iam ond, pale blue.
D itto , bright ye llow , . . . .
D itto , very  fine water, brigh t coat.
D itto , v e ry  bad water, honeycom b coat,

9 D it to . 'V e r y  hard blueiih caiV . .
10 ¡D itto , v e ry  foft, g o o d  w-ater, . .
1 1 ¡ D itto , a large red foul in it, 
iz  ¡D itto , foft bad w ater, . . . .
15  ̂D itto , foft brow n coat.

Grains
9 2 ,4 2 5
88,21
10 ,0 2 5

9 ,56 0
2 6 .4 8 5

20,66
20,38

2 2 .5
2 2 ,6 1 5
2 5,48

29^525
2 6 ,5 3 5
25>25

1000

3 5 18
3 5 2 1

G rains
6 6 .1 6
6 3 .1 6

6 ,8 3 0 .3 5 0 1
i 8>945 35^2

3 5 2 4
3 5 2 5
35^9
3 5 1 5  
3525 
3514 
3521
3516
3521

1 6 ,7 1
14.8

1 6 .1
16 .2  
18 ,2 3  
2 1 ,1 4 0  
18 ,9 9
18.08

T h e  mean fpecific g ra v ity  o f  the Brazil  diam onds appears to  be 
T h e  mean o f  the Eaft-India  diam onds . . . »  
TJie mean o f  both to be

3 5 ^ 3
3519
z s n

T h e  Itülian  author iias adoptfed a new fy ile m  concerning m a- 
Zollmrin £/ ■ pctrifaétion, the caufe o f  which he refers to  fire, inftead o f  water, 
P . R . S  of  a iiccording to  the opinion co m m o n ly  received.
Piiiloi'. Ac- T h e  place o f  his abode has furniihed him  w ith  particular op p ortu ni-
count^ a  tics o f  com paring marine petrifactions found in the m ountains, w ith  the

^^rinc bodies produced by the fea. T h e  faid place is called San 
origin d i Tagliatr.ento^ 6 hours jo u rn ey  from  Vcnice^ under the B iflio p  o f
íriíaííTons Concordia^ belonging to the patriarch o f  Aqttilcia. 
jouKáin the I h e  author is a c lergym an  ; but never entered into any ecclefiaftical
haftieThl^^^ com m u n ity , n or into any univerfity  as profefibr ; to be out o f  the way 
tbtruajilibed  I^ctps a boarding-íchoüI for y o u n g  men. H e  has
totbeuniver P^ibliihed the b o o k  at his o w n  expence j w h ich  has brou gh t him  into 

fa iD eLge-ja j  io m c  trouble, and rendered the b o o k  at firft v e ry  fcarce. H e  ihew s a 
(ontmmdin g rea t coníbriiiity  to the principles o f  Sir  Ifaac Newton^ and other m o 

dern
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dern Philofophers, not v e ry  com m on  in g ro u n d in g  h im fc lf  upon Italian

cxptricnce, and mathematica! proofs. b^k intiiUd̂
H a v in g  in the firfl: part form ed the flare o f  the queftion, he 

the fyitcm s o f  - x̂s l̂Vood̂ JDard̂  a lm o il  generally  rt-ct-ivtrd by the rlni\orpi che 
jearned, th ou gh  the form er does not m a k e  any cxprcls  mention o f  pe- ie trovano iV 
trifaótion. i l e  refutes their opinions about the D e lu g e , and o f  it*s be- di
in g  the caufe o f  petrifailions. H e  lays dow n ¡o r a  Uindamental m a x im , 
that the U c lu g e  o u g h t  to  be believed, according  to  the Scripture» as a Venice 1-̂ 40 
m iracle, and not to  be proved b y  natural rules *, from  which he pro- communiéated 
ceeds to  a n o th e r ; v iz ,  I 'h a t  w hoever lays d o w n , for  a toim dation, z.ttgtthtr M̂itb 
prm ciple w hich  docs not ñ t the feveral phanomena. builds upon  an

• • 1 * * marh  : h
roneous principle. Ddthafar

A ft e r  h avin g  refuted at large T>v JVoodwareTs. ô \r\\or\%y he proceeds Khrhart, 
to  the eilab lifh ing  his ow n fy ile m , gro u n d ed  upon fubterraneous ^xt^ftdaninordi- 
w ith  various argum ents o f  his o w n , and w ith  the refutation o f  thofc o f  
others.

H e  firfl: lays dow n fom e general principles, according  to  S ir  I faa c  
NewtoJi^ &c. and then applies to them  feveral inftances for fu p p o rtin g  Curiof. in 
his fyftcm . H ig h  Dutch

T h e  firil is the new iíland rifen o u t o f  the fea in the year 1 7 0 7 ,  near
gen, i 74>the ifland Santorini in the Ar 'ckipelago.

T h e  fecond is a m ountain, w hich  rofc o u t o f  the earth in 15 3 8 . near p. ió's M a r .*  

Pozzuolo  in the k in g d o m  o f  Naples^ o v erw h elm ed  the little tow n  2 r / - ^  Apr. 1746- 

pergula^ and dried up a navig-ablc lak e  nam ed Lucrano \ being now 
called the N ew Mountain^ equal in height to  a n eigh bou ring  o ld  one, 
called Monte Barbaro. F ro m  the circu m ilan ces  attending thofe e v e n t s , . 
he endeavours to  p ro v e  his new hypothefis. H e  calls to  help the feve- 
ral eruptions o f  the m ountains Vefuvius and Mtna\  and then form s his 
th e f is ; v iz .  T h a t  m arine animals and produdlions (for initance,
“  fhells, iffc.) w hich  are n ow  found in h ig h  m ountains, w ere firfl: g e -  

ncrated in the f e a : but when thofe m ountains w ere raifed, b y  fub- 
“  terraneous fire,, above the furface o f  the fea, w ere petrified fo  as th ey  

n o w  appear.**
T h is  thefis M oro  endeavours to  fu p p ort, b y  g iv in g  the detail o f  the 

12 feveral f i r a ta  found in the territories o í  Modena^ w hen th ey  are d ig 
g in g  for w ells , mentioned b y  Woodvjard^ Camerarius^ Vallifnieri^ and 
R am azz in i ; whofe rem arks, as w ell as the new er ones o f  IVhifton and 
Bourguet^ he w ill not allow  to  be fatisfailory ; the greatefl: d ifficu lty  
bein^ this, that, from  the nature o f  fom e o f  th ofe ftrata^  it feems that 
the iea has tw ice  covered the plain o f  Modena^ n o w  above fom e hun
dreds o f  feet above the level o f  the fea ; and that from  another f tra tum  
i t  m a y  be inferred, that, in the intervals between thofe o verflo w in g s  
o f  the fea, the land has been inhabited and cu ltivated . H i s  thefis he 
endeavours to  fu p p ort, b y  a rem arkable  pafl^age from  Tlinyy hook II. 
ihap.  8 7 . Ingens terrarum porten tum  L ,  Marcio^ Sox. Ju l io  Coff. in a gro
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M íittn v ifi l Namqtie morJes dúo in ter f e  concunerunt^ crepitu máximo a ¡-  
fuliantes^ recedcntefque ; hu er  eos Jlamma fm tcq u e  in c<í'lum cxemite^ & c .

D r  Ehrhart com pares V i t h  this the i c v cm i J lra ia  íound in d ig g in g  
in the neighbourhood o f  I^iemtningen lalt year, 

i Moro touches next upon  tlie hypothefis o f  fem e, that the fea increafes
about one foot in height in about tw o  ctnturies •, and o f  fom e others,

; that ic decreafes 5 feet in one century ; as aUb, h o w  the faltncfs o f  the
fca m ay be deduced from  his hypothefis.

I D r  Ebrbart  hopes that M cro's  fyftem  m ay one tim e prevail againft
prejudices, as well as thofe o f  Vergilius^ GalilauSy Harvey,  & c .

JUticrfrom  X V I I I .  M o ft  o f  thc antienc writers, that have treated o f  Ireland^
‘ k v  J-.inc5 Si- have m ade mention o f  the peculiar qualities o f  Lougb-Neagh  o f  turning

‘ ; rnon, t>f Düb- w ood  into ftone j fome o f  them (a) have gon e  fo tar as to  fay, that it
^  w ou ld  turn that part o f  the w ood which was in the m ud into iron ; thc 

; p R S  i l l -  ftone, w hilft the part above water rem ained
eerntK  ̂the W'OOd.

i Pctrifa’aions S o m e  later writers, particularly y itK x tun  IFilUam Molyneux^ Francis
Lough- and Ed'tvard Smythy and from  them  the late learned D r  IVood-

w W ,  (b) the author o f  the notes on Farenius's  G e o g ra p h y , and others 
nc/?uhisafi- rather to th in k , that t!iis p etr ify in g  quality  d o th  not lie fo

¡ft/er m uch in the lake  itfelf, as in thc grou nd  near or about it. 
fr»m the R. ivir Edvj Smyth (¿Í), w h o  inlarges the m oft on this fubjcél, and f¿ems 

G eo. led the others, and drawn them  into his opinion, tells y o u ,
L ¿̂ l i p  o f  “  T h a t  no experim ent or obfervation yet m ade, that he could  hear o í,  
Cloync to “  could p rove  that this lo u gh  has really thc quality  o f  p etrify in g  w o o d , 
T h o . i’ rior, “  o r  that the water doth any w ay help or prom ote the pctrification.”  
£/ff; H e  there g iv es  you  an exam ple o f  a gentlem an o f  w orth  and crcdit,
S c^ ?-4Ó  ** fta k e s o f  holly in tw o  different p la c e s o f  thc lo u g h ,
Rea/x)tc.iS. “  near that place where the Upper Bann  enters into it, and that thc 
»746. “  parts o f  thc ftakes which had been w aíhed by thc w ater for about 19

“  years, y e t  remained there w ith ou t any alteration, o r  the leaft advance 
to  petrification.**
A nother reafon for his d o u b tin g  o f  this quality is, “  T h a t  tho ’ it is 

“  reported that the w ater hath this v irtu e , efpecialJy w'here the black- 
** nvater difcharges itfelf into the lake, yet that, as it Teems evident, 
“  from  the nature o f  liquid bodies, that any v irtu e  received in one part 
“  m u ft neccifarily be diftufed thro ’ the w hole, at leaft in fom e degree ; 
“  therefore (faith he) there is good  reafon to believe, that the water is 
“  w holly  deftitute o f  this p etrify in g  quality  :** B u t a few lines lower 
he tells you (^}, “  I 'h a t  he had fufiicicnt g ro u n d  to conjedture, that

{a) Bülius Kift. Gem Sc Lap.
(¿i C'aial. o f V.nglijh Part II, p. 19.
(<) Sir Jamet IVarc'i Antiq. by Walt H arris  P- 227. Edit. 1745. folio.
(//) Afic/wsrds Bi'.Vop ¿Vi Phil, i  raní. N®. »74.
[i) Ih’d. utjupra.
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' Í  other w ood  as w ell as holly  had been petrified about this L o u g h  *, be- 
caufe fom e fiíherm en, b ein g  tenants to  a gentlem an from  w h o m  he 
had this relation, told  h im , that they had found buried, in the mud  o f  
this Lough, great trees, w ith  all their branches and roocs petrified \ 
and fom c o f  that bignefs, that they believed th ey  co u ld  fcarcely be 
draw n b y  a team o f  oxen j that they had broke o f f  feveral branches 

“  as b ig  as a m an’ s le g ,  and m any b ig g e r ,  b u t could  n ot m o v e  the great 
“  trunk.*’

I fu pp ofe  iVTr ^myth (or the gentlem an his friend) faw  thcfe branches, 
and was thereby convinced  o f  their real petrification, as he was by the 
b u lk  o f  thofe trees o f  their being o a k ,  and not h o lly  ; becaufe, fays 
“  he, no other trcp in that co u n try , thefe excep ted , g ro w s  to  that 
“  p rod igio u s bignefs \ at lead  it is certain, th a t  h o lly  never g r o w s  to 

that bignefs.’ *
B u t h o w  M r  ^myth cam e to  be con vin ced , that thefe trees were o a k ,  

and not h o lly , and y e t  was not convinced o f  the petrific  q u ality  in fom e 
parts o f  the L o u g h ,  th o ’ thefe trees were found petrified in i t ’ s m u d , 
is a m a zin g  to m e : for, i f  a team  o f  oxen  cou ld  fcarcely d ra w  th em  
from  thence, it was as hard, in m y  opinion, to  d raw  them  from  a n y  
adjacent grou nd  (w here th ey  m u ft h ave  g ro w n , lain, and been petri
fied) into the m u d  o f  the lak e, where th ey  were afterwards found ; for 
i t  m u ft be fu p p ofed , that either thefe trees g re w  on the banks o f  the 
la k e , and, thro ’  a g e , o r  any other accident, fell into the w ater o r  m u d , 
and w ere there petrified j o r  that, w ith  great labour and expence, th e y  
w ere b ro u gh t into it  from  fom e adjacent g ro u n d , after their a d u a l  p e 
trification, w h ich  is hardly to  be fuppofed.

M r  Smyth (a)  tells you  farther, that “  T w o  gen tlem en  o f  the north 
( o f  Ireland  where this L o u g h  lies) had to ld  h im , that they had feen the 

“  fam e b o d y , p artly  w o o d , and p artly  f t o n e ; but the o n ly  reafon fo r  
th in k in g  fo , being the d iverfity  o f  colours, w h ich  m ig h t  w ell en o u g h  

“  proceed from  feveral degrees o f  petrification, w e  m a y  p rop erly  th in k  
them  d e c e iv e d ; for th ey  m ade no experim ent on that p art w h ich  

“  th ey  reputed w o o d . T h e  b a rk  is never found petrified, as I  am  in- 
form ed b y  a d iligen t inquirer *, b u t often fom eth in g  rotten about the 

“  ftone, anfwerable to  the bark.**
M r  Smyth I th in k  contradicts h im fe lf  no lefs in his laft fuppofition  

than he did  in the firft. H is  friends allured h im , th at they had feen 
one or m ore o f  the Lough-N eagh  ftones p artly  w o o d  and partly f t o n e ; 
b u t they were d ece ived , he f a y s : the d iv e rf ity  o f  colours, b y  w h ich  
th e y  ju d g e d  one part o f  the ftone b y  it ’s co lo u r to  be w o o d , and the 
oth er part lik ew ife , b y  it ’ s co lo u r different fro m  the other, to  be ftone, 
w ere no m ore than different degrees o f  petrification. W h a t  are w e  to  
underftand b y  thefe different degrees o f  petrification ? b y  this fom eth in g  
rotten  about the ftone often  fo u n d  ? i f  n ot, that fom e p art o f  the w o o d

(i?) Ibid, titfipra»
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w as a i lu a liy  turned into d o n e, fom e other p art in a degree kTs petri
fied , and fom e other part not petrified at all, as thefe gentlem en afTured 
h im  : the d iverfity  o f  colours, feeing and feeling, was en ou gh  to  con
v in ce  them , and to  determine the point.

A s  to his aíTcrtion, T h a t ,  becaule the water o f  this lake has not e v e ry 
where, and in e v e ry  place, that pctrefcent v irtu e , it m u il  thertfort* l)c 
a good  reafon to  d o u b t o f  it*s havin g  that peculiar quality  in fom e par
ticular places, I th in k  it m ay be denied for thefc rea fo n s ; i f l .  K-j. 
a fpring, th o ’ ever fo m uch im pregnated w ith pctrific, n .intra!, or , - 
talline particles, iffuing out in fom e particular place o f  the lake, i  
no m ore com m unicate it’ s p etr ify in g  virtue to the waters o í  the whc le 
lak e, than the river Thames it ’ s fweetnefs to  the fea, and m ake all it's  
w ater frefh.

Secondly^ Becaufe that i f  this lapidefcent quality  was equally diHufcd 
thro* the water o f  the w hole  Jake in a degree fufficient to turn a w hole  
tree, or any o f  it ’s Jarger branches into Itone, in all parts o f  the lake 
w ith out exception, that petrefcent v irtu e  m u ft adl equally  on all the 
plants or vegetables w hatfoever that g ro w  in the lake, and upon all 
other bodies, g ra v e l,  fand, m u d , and c lay , that are in, o r  are d aily  
brought into i t ; and, at ja il, b y  a general ag greg atio n , agglu tin ation , 
and attradion  o f  thefe different bodies together, the w hole  bottom  o f  
che lake, nay the whole lake itfclf, b y  the different degrees o f  coalition 
o f  particles, m u ft becom e a folid b ody ; unlefs y o u  w o u ld  fupp ofe, that 
that this petrific q u ality  has no p o w e r  on any other m atter but w o o d , 
w h ich  is contrary to experience, ruíhes, o r  other plants, h a v in g  been 
found petrified on the íhores o f  this lake, as alfo /lielís, c la y , and fand 
petrified in different ihapes, o f  all which I have fpecimens.

“  T h e  earth, fays the great Rchert Boyle {a) harbours different kinds 
«  o f  petrefcent liquors, and m any o f  them  im pregnated  w ith  one fo rt  
«  o f  mineral or o th er.”  T h e re  are no fprings, no w aters, but are m ore  
or lefs im pregnated w ith  fuch mineral and laline p a r t ic le s ; w h ich  a p 
pears iro m  the m oft lim pid  w h ich , after evaporation, ñ ill  in the reft- 
duum^ g ives  fom e particles o f  f a i t  to geth er w ith  fo m e  ito n y  and m ineral 
ones.

I have found b y  experience, that p e tr ify in g  fprings are generally  im 
pregnated , fom e w ith  calcarious and particles o f  other ilones, and others 
w ith  ferrugineous and v itrio lic  particles. T h o f e  o f  the ftony o r  cal
carious k in d , I h ave  obferved, when they d ro p  on w o o d , o r  other v e
getables, a<5l  on them  for the m oft p art b y  incruftation, h a v in g  different 
degrees and p eriod s for  their re ip e ^ iv e  incruftations and coaJitions, 
w hich  yet ft ick  clofe  to  one another; they ft ld o m  turn the w ood  into 
f to n e j  but, f t ic k in g  to  the w o o d , plants, ^ c .  coagulate  on it, and b y  
decrees cover it w ith  a cru ft o f  a w hitilh  fubftance o f  different th ick - 
neis, w hereby the w ood is im m erged  o r  w rapped in a ftony coat, w hich.

K . Boyltf o f  the origin and. ^ tu c s  o f  Gems.
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i f  it be broken before th e  w o o d  be rotten, y o u  w ill  find it in the hearc 
o f  the ilone o r  incruftation, as is feen in thofe petrifications at Maudlin 
M eadows  in Glouceftcrjhircj at Flermitage  near Dublin^ and m a n y  other 
p la c e s ; or, i f  the v;ood be rotten, y o u  w ill find a c a v ity  in the ilo n e , 
which v e ry  often is filled b y  a fubfequcnt incruftation o r  petrificatioa  j 
the ftony particles then ta k in g  the place o í  the rotten w o o d .
. Som etim es indeed, thefe waters, p erm eatin g  the pores o f  the w o o d  

either longitudinally  o r  tranfverfely , infinuate thcml'elvcs therein, fiil 
them  u p  w ith  their i lo n y  particles, fw cll,  and, b y  their bu rn ing  o r  cor
ro d in g  q u ality  proceeding fro m  the lim e ilone, deftroy  the w o o d , and 
aíTume the ihape o f  the plant, the place w h e re o f th ey  have taken.

T h e fe  k in d  o f  petrifications gen erally  ferm ent vy ith  acids and fpirit o f  
v itr io l,  and, by calcination, m ay be reduced to  lim e.

F crru gineou s o r  m etallic  pcr.rifying waters m o il ly  a£t b y  infm uating 
their fincil particles th ro u gh  the pores and veiicls  o f  the w o o d , o r  other 
vegetables, w ith ou t increafing their b u lk , o r  altering their textu re , tho* 
th ey  greatly  increafc their I'pecific g r a v i t y : and fuch is the petrified 
w o o d  found in or on the iliores o i  Lough‘Neagb  ; for  it  doth  n ot ih e w  
an y ou tw ard  addition or coalition o f  fo rc in g  m atter f t ic k in g  to  or c o v e r
in g  it  (except in fom c plaors, where a chin (lim y fubilance, taken notice 
o f  hereafter, is fom etim es o b ierv ed ), but preferve the grain  and ve fttg ia  
o f  Wood ; all d ie  alteration is is in tae  w e ig h t  and clofenefs, by the 
m ineral particles pervadiing and filling  th e  pores o f  the w o o d  : thefe 
llo n cs , or rather w o o d -ílo n es , d o  not m ake the leaft efFervefcence w ith  
fpirit o r  oil o f  v itr io l,  nor aqua f o r t i s  \ w h ich  Ihew s, that th ey  are im 
pregnated  w ith  m etalline particles, or fto n y  ones, different from  the 
calcarious k in d , and m a y  be the reafon w h y  the petrified w o o d , m en
tioned b y  N. Grew  ( ?̂), m ade no ebullition , at w h ich  it feems he was 
fu rp rize d  {b). T h e fe  ftones I could  n o t reduce into  lim e  b y  the m o il  
intenfc fire, n or, w ith  p ro p e r  ingredients, p rocu re  a v itrification  o r  iu -  
Jfion

A i t h o ’ mines have not perhaps been d.ifcovered near the Loughy I h ave  
reafon to  believe that there are fuch in its’ s n eig h b o u rh oo d , from  th e  
g re a t  quantity  o f  iron-ftones found on  i t ’ s fhores, and places adjacent to  
i t ,  and from  the y e l lo w iih  ochre and c la y  to  be m e t w ith  in m a n y  
places near it. O t  thefe iron-ftoncs, w h ich  are v e r y  p o n d ero u s, o u t
w a rd ly  o f  an ocheriih  y e l lo w  co lo u r, and in w ard ly  o f  a reddifli brown* I
1  have calcined m a n y , and d o  find th e  p o w d e r  o f  all to  yield  i lr o n g ly  
to  the m agnet.

(«) Reg. Soc. M uf. p . 270.
(¿) T h is  contradifls an o b fem tio n  o f  'íAx John Ptaumont {Phil. 7 ranf, 129. 

p . 73 1.) T h a t moilly mineral ftones w ill itir with a c id s; whereas alKthofe that I have 
tried, whether o r d i d  not at all ilir w ith acids.

{<■) Stones o f  the calcarious kind turn to lime by calcination, and ferment with acids; 
but other kinds, fuch as flatc, fire-llonc, free-ftonc, rag, grill, w ill do neither, as 
experience has hitherto leftified,
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¿20 O f PetrifíiBiom ^Lough-Neagh in Ireland,
Gerald Boate {a) mentions an iron m ine, in the co u n ty  o f  Tirone^ not 

far from  the Lougb^ and fuch others at the foot o f  Slew-Gallcn  m ou n 
tains.

T h a t  mines are generated and found in the bow els o f  hills and m oun
tains, is obvious to  any that have the leail k n o w le d ge  o f  M e ta llu rg y  ; 
and that fprings alfo proceed from  m ountains, is no lefs o b v i o u s ; there
fore ihould  a fp rin g  happen in the bowels o f  any o f  thelc m ountains to 
run thro* a vein ot mineral o f  any kind foevcr, it will wnih and dilute 
fom e parts o f  fuch mineral, im pregnate itfclf with the u n itu o u s, faline, 
and m etallic particles o f  fuch m ints, and con vey  them  along w ith  i t ’s 
w ater *, and i f  in it’s w ay , whether under-ground, or at it’ s ifiu ing  out 
o f  the cliffs o f  a m ountain, o f  the fidcs o f  a river, or o f  the lake  in 
queftion ; o r  whether it rifes u n d erw ater, in the m iddle o f  fuch a r iver  
o r  lake  in any particular place, and in it’ s courfe meets w ith  w o o d , 
vegetables, or any other lax  bodies ( lod ged  in the m u d  or g ra v e l) ,  
w h ofe  pores, by the natural heat o f  the mineral fteam s, or any other ac
cident, being open and d u ly  prepared, thefe m etallic mokctda: and faline 
particles will penetrate th ro u gh , infinuate and lo d ge  them felves in the 
pores and veíTels o f  fuch w o o d , &c. fill them  u p , and, b y  degrees, turn 
them  into ilone ; {h) T h e r e  being fom e o f  thefe lapidefcent ju i c e s  o f  
“  fo fine a fubftance, y e t  o f  fo p etrify in g  a v irtu e , that they w ill pene- 
“  trate and petrify  bodies o f  v e ry  different k in d s, and yet fcarce, i f  at 

all, v ifib ly  increafc their b u lk ,  o r  change their íhape and co lo u r.”  
T h a t  fuch fprings there are, hidden under the w ater o r  m u d  o f  this 

lak e, I hope w ill  appear probable, from  w h at has been faid, and per
haps evident, from  the account 1 have fince received, that, in the great 
froft o f  1 740 , the lake was frozen o v er  fo as to  bear men on horfeback, 
y e t  feveral circular fpaces continued unfrozen. B u t h o w  the fevcral 
attem pts, made, as m entioned, b y  M eflieurs M olmuxy Nrvil^ and 
Smyths to  procure w ood h a lf  petrified (b y  f ix in g  flakes o f  h o lly  in the 
la k e , w hich  received no alteration) p roved  unibccefsful, the reafon I 
th in k  is plain, becaufe they were not fixed in the p rop er place, v iz .  the 
courfe or vein o f  the fpring, where nothing b u t chance could  have 
d ired e d  them . T h is  petrified w o o d  is often found in different places 
on tihe fhores o f  the Lough^ b u t generally in greater p len ty  w hen the 
w ater has been difturbed by great ftorm s i w hich  m akes it im poffible  to  
f i x  on the particular place where the p e tr ify in g  ju ic e  m o il  p r e v a i ls ; 
excep t a tree, o r  any large piece, íh o u ld  be found fo fixed as to  rcfift 
the force o f  the w aves.

M r  ( c)  m akes this further obfervation : «  T h is  v irtu e  is cer- 
«  tainly, i f  m  only^ in the g ro u n d  or foil, he ju d g e s  (fays he) for thefe 
“  reafons; T h a t  there arc m an y ilones turned u p  d a ily , e fp ccia lly  at

{a) Nat. Htji.oi Ireiandf Dub, 1726,
1 )̂ Rob. BoyUt o f  Gems, p. 124. 8a-<?.
(<■) Philof. Tranf. ibid. ut Jfupnu
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«  th e ir  breakin g  u p  n ew  g ro u n d , w h ich  w e  cannot in any probability  
«« th in k  were b ro u gh t th it h e r ; th ey  are often found at tw o  miles cjil- 
“  tance trom  the Lough, fe ld om  farther, in great num bers, and v : r y  
“  deep in the grou nd  ; and a gentlem an (on w hofe  credit I received  
“  the information) faw a ( lu m p  o f  a tree d ig g e d  o u t o f  the g ro u n d  at a 
«  fmali dtftance from  the Lough,  w h ich , b y  handling  o f  it ,  he found to  
“  be petrified. H e  aíTured m e, the roots and all were (tone, and alto- 

g eth cr  like  thofe ftones that are ordinarily fou n d , and g o  b y  th e  
“  nam e o f  Lough-Neagh  ftones. I 'h is  gentlem an was o f  opinion, thefe 
“  w ere lapides f u i  gen irisy  till this obfervation  convinced him  : and that 
“  thefe Hones w ere once w o o d , is, I th in k , v e ry  certain ; for they íh ew  
“  the plain veftig ia  o f  w o od  ; they likew ife  burn , and c le a v e : filings 

o f  this Itone throw n into the fire e m it a fragrant f m e l l ; and th ey  c u t  
“  k in d ly  w ith  a k n ife , th o ’  not fo cafily  as oth er w o o d  {a).

T h a t  this petrific q u ality  is in fom e peculiar parts o f  the la k e , I  have 
endeavoured to  p rove  j that it is o r  m a y  be in fom e peculiar places o f  
the adjacent g ro u n d , I g r a n t ; tho ’ as yet, I could  not procu re  any o f  
thofe itones found in the g ro u n d , w ith  w o o d  continuous. Su ch  as I h a v e , 
o r  have feen, are o f  the w hite  w h etftone-kin d , and feem to be h o lly  o r  
a ili ,  petrified b y  fom e ftro n g  nitrous and ftony particles ; for, in a  fo- 
lu tion  o f  it in aqua fo r t is  and oil o f  v itr io l, it leaves no tin6ture, b u t th e  
liq u or g ro w in g  m u d d y ,  lik e  p ip e-w ater after great rains, therefore 
ilicw s, that they are not fo ftro n g ly  im p regnated  w ith  m etalline p arti
cles, as thofe ftones found in or on the Ihores o f  the lake.

I need not add any m ore, to  ftiew h o w  mineral fprings m a y  p e tr ify  
w ootl, o r  any other vegetables under-ground % but as to  w h o le  trees 
found petrified and buried w ith in  a  fm all diftance fro m  the lake, 1 
ih o u ld  th in k  that the Lough  m ig h t  h ave been fo rm erly  broader than it is 
at prefent, o r  perhaps hath lo ft  on one fide w h at it has gained on the 
o t h e r ; b y  w h ich  means, w h at is n ow  d r y  g ro u n d  w as form erly  u n d er 
w ater, and the other fide v i c e  v e r fa  :  i f  fo , fuch trees as are found u n 
d er-gro u n d  m ig h t  h ave been petrified in that part w h ich  w as o ver-flo w 
e d , and is n o w  d r y  land.

M in eral fteams o r  exhalations, b e in g  h ig h ly  faturated w ith  fto n y  and 
mineral particles, are often found to  h a v e a  p e tr ify in g  v irtu e , as is  feen at 
the bath called Green P illars {b) in the c ity  o f  Buda  m Hungary. I f  fuch 
fteam s ih o u ld , in certain places, find or force  their w a y  th ro ’  the fand or 
pores o f  the earth, they m a y  operate on w o o d , ^ c .  buried in the 
g ro u n d , perm eate it ’ s vefiTels, and, b y  degrees, turn it  into f t o n e ;  an d  
fuch, I apprehend, is the m o ft  p robable, it n ot the o n ly  reafon, that c a a  
be aifigned for thofe petrifications o f  w o o d  fou n d  in fand, as m ciition ed  
b y  Boyle and Plot.

(tf) An aoTwer to this, fee in the dcfc. iption o f ^hc city o f  162* T i ic  argtf^
mcnt is confuted by the defired proo'.

Philo/. Tranf, N®. 59. p, 1049.



I t  m ay be ob fcrvcd , that the finer the iapidific particles are, the m ore 
beautiful and natural the petrification w ill appear ; fuch is a petrified 
ro o t o f  the flag or iris fy lv e ftr is  in m y  poHcIfion, w h ich  is iblid  ftone 
at the bottom , the pith being turned into  a w hite  o r  fparry fubftancc, 
and the g ro w in g  knots o f  the root, tho* petrified, p re ierv in g  their ikin  
brow n, and fom cw hat flexible. T\\\% fb io icm cnon  indeed has been lately 
Iblvcd in the dcfcription o f  the cou n ty  o f  Do^u, p. 16 2 . T h e  lufus 
vatiiTig^ o r  fpordn gs o f  nature, is a general foiution, too  often b rou gh t 
in , and com es in very  ap ropos  to  anfwer queries concerning pctrifica- 
tion?, fuch as w o od , ihells, w o rm s, I f  the ihells, o r  other like
petrified bodies (tbund in m arble or Ume-iVone) w h ich  preferve  the nnoit 
cxadt refcmblance o f  the fiih  or b o d y  th ey  reprcfent, w ere not form erly  
a  real ñ ih ,  fliell, w o rm , ^ c .  how  com es it that fuch ihells and other 
bodies arc found unpetrified in m arble, lim e-ftone, ro c k , m ar!, o r  any 
other ftone ? T h e  R . R e v .  D r  Robert Claytoriy BiHiop o f  Clogher^ hath 
ih e w n  me in his colIe<5tion a piccc o f  Italian  m arble, where petrified 
ihells arc fccn, and others no w a y  petrified, but that m a y  be cru m b led  
to  riuft w ith the fingers. I  have a ftonc (w hich  I found lately in the 
river I J f f y  at Chapel-Izod)  o f  the lapis verm icu laris  kin<.l, the furface 
w hcreoi, on one fide, is covered  w ith  a num ber o f  fm all petrified w orm s 
o r  plants ; part o f  w hich , f l ic k in g  and continuous to  the fto n y  ones, 
arc ft;ll ib ft and flexible.

T o  return to  the Lougb~Nea^  petrifications *, I received  laft fum - 
m er, 17 4 5 . fro m  the R e v .  M r  R ichard Barton^ about g o o f  th efcfto n es, 
found on  the íhores o f  th e  lake, fem e in the w ater, fom e in the m u d , 
fo m e  in the fand, and others in a yeilow iih  c lay. T h a t  they were p e 
trified  in the lake  is probable, but whether in the w ater, m u d , fand, 
o r  c la y , is no m a tte r ; for certain it is ( to  ufe M r  Smyth*s o w n  w ord s), 
that they w ere not b rou gh t hither from  any diftance, fuch as 2 , 4 ,  6 ,  8 
m iles, after being d u g  o u t o f  the g ro u n d , and then throw n  and dif- 
perfed on the íhores o f  the l a k e : and befides, the diíFerence in the co
lour o f  thefe ftones, thofe found in the la k e , and thofe fou n d  in the 
g ro u n d  fom ew hat diftant from  it, is fuch that th ey  cannot w ell be mif* 
taken one fo r  the other. T h o fe  fou n d  in the g ro u n d  are w h ite , and o f  
a  loofer texture i thofe found in o r  on the íhores o f  the lake  are b la ck , 
c lofer, and heavier. T h a t  thefe laft w ere  petrified b y  a mineral fp r in g , 
appears from  the few  fo llow in g  obfcrvations. T h e y  do not ferm ent 
w ith  acids, fpirit and oil o f  v itrio l. T h e  foiution o f  this ftone in aqtia 
f o r i i s  g iv e s  a beautiful red tinóture, and in oil o f  vitriol leaves a tinc- 
turc o f  a brow n d a rk  red. T h e  w o o d y  part o f  thefe ftones in aqua f o r 
i i s  alfo g iv es  3  red t in d u r e ,  th o ’ fom ew hat p a le r ;  and, when taken  o u t  
o f  the liquor, ih ew s red  fpots in it ’s pores, which I take  to  be particles 
o f  iron and fulphur : thefe fpots, when the w ood  began to  d r y ,  becam e 
b l a c k ; and the w o o d , w hen d r y ,  turned o f  the colou r o f  a d eep  red 
Jefuit̂ S‘l?arkt n
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Tn fom e o f  thefe ftones, fevcral curious veins, o f  a red and blueifh 
colour, are v e ry  rem arkab le, being interm ixed w ith  b lack  and w hite  

f i r i a .
H a v in g  broken fom e o f  thefe ftones, I found in the inilde a k in d  o f  

w h ite , and feveral clufters o f  fm all w hite and b la ck  an gu lar cry fta ls , 
which thro* the m ifcrofcop e appear tranfparent, and o f  difterent ih ap cs, 
but m oftly  hexagonal. 1 d ifcovcrcd  fuch cryftals  in io m c o f  the w o o d y  
parr o f  thefe ilones.

O n e  piece o f  a w hite ílone I calcined in a cru cib le  for 2 4  hours, b u t  
could  neither reduce it to  coal o r  lim e. T h e  p o w d er y ielded  faintly to  
the m agnet. T h is  ftone was found in the g ro u n d  at fom e diilance from  
the lake.
■ O n e piece o f  a b la ck  ftone, fou n d  in the lak e, I likew ife  calcined for 

2 4  hours, and co u ld  not reduce it to  coal or lim e : the p o w d e r  y ie ld ed  
b riik ly  to  the m agnet.

I calcined one piece o f  another ftone, about one inch th ic k ,  for about
4  hours, in an intenfc fire, until it g re w  as red as it could  be, when I 
to o k  it o u t o f  the crucible. I obferved  feveral veins (not difcernible 
before) o f  a ferrugineous m atter, about o f  an inch th ic k ,  and when 
reduccd to  p o w d e r ,  it  applied  ftro n g ly  to  th e  m agnet.

In oth er ftones I found fom e veins o f  w o o d , about one and tw o  in
ches th ic k ,  no w a y  petrified, th o u g h  the ftones w ere e v e ry  w a y  fo o u t
w ardly .

Som e o f  th at w o o d y  p art I alfo  burnt in a crucible •, i t  em itted a 
b lu iih  flam e, as i f  im pregnated  w ith  fu lp h u r, and had the f t r o n g fm e ll  
o f  burning charcoal. W h e n  burnt to  a coal, and reduccd  into p o w d e r ,  
it  faintly yielded to  the m agnet.

H o w  w o o d  happens to  be fon n d  in  thefe petrifications, found and 
untouched, is fom cw h at fu rp r iz in g , and to  account for it not v e r y  eafy.
It m ay be attributed to  th is, th at the textu re o f  the w’o o d  is not e v e r y 
where equal % efpecially  w here kn ots  happ en, that part is m uch  harder 
and clofer than any other and i f  the pctrefcent partidles fhouid  be on ce  
fto p p ed , th ey  will fix there, co agu late , and g o  no further •, b y  w h ich  
means that part o f  the w o o d  w ill  rem ain free fro m  petrification, w h ile  
the reft w il l  be turned into ftone *, o r  the pores o f  the w o o d  m ay happen 
in fom e places, and in th e  v e r y  heart o f  it, to  be  fo  fu ll  o f  a refinous 
m atter, that it w il l  k e e p  o u t the petrific  ju ic e s , and hinder tlieir further 
penetrating into th em  equally  ; to  this m ay be attributed th e  ftro n g  
fm eil o f  this w o o d  when b u r n i r ^ ; and the m ore-lb, as I  fu fpeél that 
m o ft o f  this petrified w o od  w as fir, there b e in g  a g o o d  deal o f  that k in d  
found d aily  in ta rf-p its  near tire h k e  ; fom e-not a b o v e  20 yards diftance 
from  it i and the laft piece o f  w o o d  and ftone continuows that I have 
received, appearing b y  the gra in  to  be o f  that k in d  o f  w o o d .

L a f t ly ,  th^ petrific juices m a y  happen to  be lb  ftro n g ly  im pregnated  
w ith  falts and m etal, o r  any oth er m m eral particles, that th ey  w ill im 
m ediately fw ell and fill the m inuteft pores o f  the w o o d j and, by a fu d -
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Í den coalition, hinder their further penetrating into it j w hich  fccms to

appear clearly irom  fem e cavitics in one o f  thefe ilones, w hich  I fup- 
! p ofc  to  have been w orm -holes, and w h ich  w ere no w ay  filled b y  the
' pctrclcent liquor which was Hopped round it *, all the fides o f  this hole

being overlaid w ith fm all brown cryftals, occalioned by the evaporation 
o f  aqueous parts, and their being f lo p p e d  and foaked b y  the n eigh 
bouring ftonc or w ood.

! T h e" w o o d y  pare o f  thefe ftones, as I h ave  ob ferved , w ill burn to  a
coal, and em it a f la m e : that part intermediate betw ixt the ftone and 
w o o d , and which is b u t partly petrified, b e in g  harder than w o o d , and 
Ibfter than ftone, will g ro w  red in the fire, em it a k in d  o f  flam e, o r  ra
ther fparks o f  fire, b u t doth not confum e, and is prop erly  w h at D r  Cn'^M
* calls incom buftible w ood. T h e  ftony part doth not burn, th o u g h  it 
g ro w s  as red as coal.

I calcined another o f  thefe ilones, w 'etghing i  oz. 
after burning 4 hours it w eighed but i az. j o peny^ivts. 8^^^* and lofl: 3 
fen yw ts . 4 g r . ; which proceeds, I fupp ofe, from  unpetrified veins o f  
w o od  in the heart o f  the ftone, w hich  w ere deftroyed by the fire, as in 
d ie  crucible it em itted now-and-then a blueiih  flame, as brandy doth  
when burning. T h is  ftone, when taken out o f  the crucible, and cooled, 
liad the colour o f  iron, when heated in, and cooled from  the forge.

F art o f  another ftone, w h ich , b y  vifib le  veins o f  ore, appears to  con
tain a good  deal o f  iron, I likew ife  calcined for 4  hours j the p ow d er 
yielded m oft fu r p n z in g ly  to  the m agnet 5 fo tiiat it appears, that the 
opinion  o f  Nennius^ Bo'étiuSy and other ancient writers, w as not abfo- 
lu te ly  deftitute o f  foundation.

T h e  white wood-ftones are generally  found in the g ro u n d  at 2 , 4 ,  6 ,  
and 8 miles diftance fro m  the la k e , and fom etim es very  deep in the 
earth.

T h e  b lack  ones are alw ays found in the w ater, or on the íhores o f  the 
L o u g h ; fom etim es at the m ouths o f  rivers o r  rivulets that e m p ty  
them felves into i t ; b u t thofe w ith  w ood  continuous h ave  n ot y e t  been 
found above 20 yards diftance from  the w ater o f  the l a k e ; that is, 
w here the w ater reaches in the w inter, or at other times.

Som e o f  thefe ftones are o u tw a rd ly  covered  w ith  a thin w hite  fub- 
ftance, w hich  hath run thro ’ the pores o f  that part o f  the ftone that was 
e x p o fe d  to  the air, and n ot co vercd  b y  the w ater, m u d , o r  c la y  ; and 
on  fom e others it  is rather an incruftation o f  that white fubftance, w hich  
I  take  to  be th e  f l im y , u n d u o u s ,  faline parts o f  the petrefcent ju ices  that 
filled the o u tw ard  pores o f  the ftone, o r  coagulated on it. T h is  w hite  
part fcraped, and p u t  into a crucible in a  violent fire, co u ld  not be  re
d u ced  to  lim e, th o ’ it  g r e w  red as coal. T h is  p ow d er calcined appear
e d  thro* the m icrofcope quadrangular, like  grains o f  f a i t ; w h ich  m akes 
m e  fu fp c d ,  that thefe petrifications contain, befidcs xnecalline, a  great

Muf, R, S» p. 269.
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deal o f  falinc particles, w h ofc  fides being ftro n gly  atcrafted to  each 
other, and c l o k l y  jo in ed , hinders the fire from  exp an d in g  the pores o f  
thefc ilon ts, and their being reduccd to lime.

I 'h is  black ftonc, when b roken, appears th ro ' the m icrofcopc v e ry  
beautifiil, and like  cloth  o f  filver, the pores and vcflcls o f  the w o od  be
in g  filled w ith  white m inute cryftals.

O f  thefe itones I have fom c w ith  w ood o u tw ard ly  con tin u ou s; others 
w ith w ood  inwardly ; one, the lead  part w h ereof is ftonc, the reft w o o d ; 
another v i c e  v e r fa  ; another intirely w o o d , excep t a thin coat o f  ftonc 
on one fide, w hich  appears to  be the v e ry  bark ; one ftone which at one 
end diftinéíiy  ihews the annual ringlets o f  the w o o d  ; one that íhew s 
the w o od , before it was petrified, had been bent, and partly  broken, the 
fiíTure being filled w ith  a fparry m atter, and appears p la in ly  from  the 
prefent appcarance and pofition o f  the fibres o í  the Itone. Som e o f  
thefe ftones ftrike  fire w ith  a ftecl, and others, b y  a ftro n g  coHifion, 
e m it a train o f  fparks.

Som e o f  thefe ftones ih e w  the grain  o f  h o lly ,  a fh , and fir. I have 
b u t  one piecc o f  o a k  petrified, eafily d iftin gu iih ed  b y  it ’s g r a i n ; it 
ih ew s the v e ry  knots o f  the w o o d  where y o u n g  tw ig s  w ere cu t j and 
has a hole m ade thro’ it before it  was petrified.

A s  for thefe ftoties being fit for iharpcning o r  fetting o f  razors, 
the b la ck  ones are rather too hard, and the w hite ones too foft. T h e  
whet-ftones o r  hones, v u lg a r ly  fo called, w h ich  are fold for Lough- 
Neagh  ftones, are none o f  thefe, b u t o f  a fo ft  g r it ty  k in d ,  and found 
near Drogheda.

W h e n  thefe ftones w ith  w o o d  continuous are taken o u t o f  the w ater, 
m u d , o r  c la y , the w o o d y  part dries, c ra ck s, and falls aw ay \ w h ich  is 
the reafon w h y  few  can be w ell p r e fe r v e d ; and befides, e v e ry  b o d y ,  
u n w illin g  to  truft their eyes, w ill touch  and fcrape the w o o d , and b y  
thefe means, d eftro y  the m o ft curious part o f  the ftone.

T h e  curious gentlem an above-m entioned, w h o  hath already b e g u n , 
and intends, at his leifure, to  ta k e  an accurate fu rv ey  o f  the la k e ,  w il l ,
I  h op e, be able to  g iv e  a m ore ju f t  and fatisfaftory  account o f  it ’ s p e
tr ify in g  v irtu e  than I poffib ly  c a n ; m y  d efig n  in  the prefent attem p t 
b ein g  o n ly  to  p a v e  the w a y ,  and induce others to  m a k e  further e x p e 
rim ents in fearch o f  tru th , and for  im p r o v in g  natural k n o w le d g e .

P .  S. I had  lent the above papers to  the B iíh o p  o f  Cloyncy from  
w h o m  I received them  yefterd ay , w ith  the orig inal letter to  Thomas 
Prior^ E fq ;  o f  w h ich  fo llow s the c o p y .

Cloyne, May z o . 174 6 .

I H e r e  fend y o u  b a c k  the curious D ifíertation  o f  M r  w h ich  I A inter from
have perufed w ith  p le a fu re j  and th o u g h  variety  o f  avocations g ives 

me little tim e fo r  rem arks on  a fu b je it  fo  m u ch  o u t o f  m y  w a y ,  I  ihall 
V O L .  X .  P a r t i i .  4 L
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; Cloyric, u  n evcrth cld s  venture to  g iv e  m y thoughts briefly upon it, cfpccially
'I’ho I’nor, fuice ihc author hath been plcaied to  invite m e to  it by a letter.

|i Ejf¡i >aDub- author fccms to put it o u t o f  d o u b t, that there is a petrify ing
¡ quality botli in the lake and adjacent earth. W h a t  he rem arks on the

unirozcn  i'pots in the lake is curious, and furniihcth a fufficient anfwcr 
to ihoíé, w ho w o u ld  deny any p etrify in g  virtue to  be in the water, 
irom  experim ents not fu cceed in gin  iom e parts o f  i t ;  fince nothing buc 
chance could have directed to the proper places, w h ich , p rob ab ly , were 
thofe unfrozen parts.

Stones have been thought b y  fom e to  be organ ized  vegetables, and 
to  be produced from  feed. T o  me it fccm s, that ftones are vegetables 
unorganized. O ther vegetables are nouriíhed and g ro w  by a Jolution 
o f  fait attracted into their tubes or veflTels. A n d  ftones g ro w  b y  the ac
cretion ot falts, which often íh o ot into angular and regular figures. 
T h is  appears in the formation o f  cryila ls  on the Alps: and that Itones 
are form ed by the fim ple attradion  and accretion o í falts, appears in 
the tartar on the infide o f  a claret-veficl, and cfpecially in the form a
tion o f  a ftone in the hum an body.

T h e  air is in m any places im pregnated w ith  fuch falts. I have feen 
at Agrigentum  in Sicily the pillars ot ftonc in an ancient tem ple  corroded 
and confum cd b y  the air, w hile the íhells w hich  entered the co m p o fi-  
lion  o f  the done remained intirc and untouchcd.

I have clfewhere obferved  m arble to  be confum ed in the fam e m an
ner i and it is co m m o n  to  fee fofter k inds o f  Hone m oulder and d iflb lve  
m erely b y  the air aé lin g  as a menjlruum. T h e re io re  the air m a y  be 
prefum ed to  contain m any fuch falts, o r  ftony particles.

A ir ,  acting  as a tnenjiruum  in the cavities o f the earth, m a y  bccom e 
faturatcd (in like  manner as above gro u n d ) w ith  fuch falts, as, afcend- 
ing  in va}X)urs o r  exhalations, m ay petrify  w o o d , w'hethcr ly in g  in the 
ground adjacent, o r  in the bottom  o f  the lake. 'I'his is confirm ed b y  
the author’ s ow n  rem ark  on the bath called the Green Pillars  in Hun
gary .  T h e  infinuating o f  fuch falts into the w ood  feems alfo confirm ed 
by the author’ s h a v in g  obferved m inute h e x ^ o n a l  cryftals in the w o o d y  
part o f  the petrifaAions o f  Lough-Neagb.

A petrifying quality or v irtu e  ihew s itfe lf in all parts o f  this terra
queous globe, in water, earth, and fand ; in Tartary  fo r  inftace, and 
y l fr t c ,  in the bodies o f  m oft forts o f  anim als, it is even k n o w n  that a 
child hath been petrified in the m other’s w o m b . Ofteocclla  g ro w s  in 
the Jand, arxi coral in the fea. G ro tto es, fprings, Jakes, and rivers,, 
are in m any parts rem arkable for this fame quality. N o  man therefore 
can queftion the poiTibilicy o f  fuch a th in g  as petrified w ood ; tho ’  per
haps the p etrify in g  quality  m ig h t not be originally  in the earth o r  w a 
ter, but in the v a p o u r  o r  fteam  im pregnated w ith  faline o r  ftony par
ticles.

Perhaps the petrification o f  w ood  m a y  receive fom e lig h t  from  con- 
fidering am ber, w h ich  is d u g  u p  in die k in g  o f  Prujpa^^ dom inions.

I have
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I have w ritten thefc hafty lines in no fm all h u rry  j and fend them  to  
y o u ,  not from  an opin ion , that they co n u in  any t h i r g  w orth  im p a rtin g , 
but m crtly  in com pliance w ith  y o u r  anti M r  Simon\  requeit.

A n d  yet, btfore  1 have done, Í nnift needs add  another r e m a r k , a  
w hich  m ay be urcful for the better u n d er lh n d in g  o f  the nature o f  (tone, hu'r 
In the v u lg a r  definition, it is iaid to  be a íoíTil incapabic o f  fufion. 1 
have nevertheltfs kn o w n  ilone to  be m elted, and when cold  to  becom e 
ftone again. Such is that ftuff, by the natives caMcd w hich  runs ‘ ‘ ‘
dow n in liquid burning torrents Irom the cra ters  ot m ount and
w h ich , when cold anti hard, 1 have feen hewed and em p lo yed  at Caia- 
nia, and other places adjac«nt. It p rob ab ly  contains mineral and m e
tallic p a rtic le s ; being a ponderous, hard, g re y  rtone, ufcd for  the m olt
part in thebafem ents and coinage o f  build ings.

l ie n e e  it iliould feem not imj-iofilble for ftone to  be ca ll or run into 
the Iha^ ê o f  colum ns vafi-s, itatues, o r  re lievo 's  ; w h ich  experim ent 
m a y  perhaps, fo m e t im e  o r  other, be attem pted b y  the c u r io u s ;  w h o, 
fo llo w in g  where nature has ihew n the w a y ,  m ay (poiTibly by the aid o f  
certain ialts and minerals) arrive  at a m ethod for m elting  and running 
ftone, both to  their o w n  profit, and that o f  the public.

X I X .  It  was found in a cavern, that w as difcovered a m id il the vaft account o f  
m arble rocks at Cahdown  near Plymouth, It h u n g  perpendicularly from  a beautifd 
the top  o f  the r o c k y  cavern, and was a cylindrical tube o f  20 inches Stahditi-s 
lo n g  at le a f t ; b u t was u n lu ck ily  broken into feveral picces in brin gin g
to  nie. 'I'his I have fent was by m uch  the lo n g i i l  o f  them  ; but M r  g. ly
Long  (the m ailer o f  the quarries) aíTured m e the w hole  was above 2 0  John Hux-

inches lo n g , and quite  cylindrical, and quite  hollow . I w ent to the c a v c  ^^-P-
th e  next d a y , and found 5 o r  6 o f  fuch kind o f  tubes, but none above
2 inches long. T h e y  all fprang from  a broad, h o llow , protuberating 
bafis, in fom e fort as a n ipple  arifcs fro m  the breaft. T h e fc  alfo w ere n->. 474. p. 
cylind rical and h o llo w . T h e r e  were in the fam e cavern m any other 207. June &c. 

petrifications, w h ich  had form ed a k in d  o f  h o llo w  pilafters againft it ’ s 
f id e s ; and alfo fe v e r a lla r g e  folid  mafles, w h ich  arofe fro m  the con- 
tinual d ro p p in g  o f  the p e tre fy in g  w ater th ro u g h  the crevices o f  the 
fuperior rock . T h e fe  all afford v e ry  g o o d  alabafter.

X X .  T h e  helemmtes  is a fofTil o f  difterent m agnitudes and colours, j  dijfirtm'tm 
e v e r  regular in fhape, w h ich  is either cy lin d ric , conic, o r  thereunto ap- »» tf>ojifojjil 
proachin g. N u m b e rs  o f  th em  have, o n  one fide o n ly ,  a chap or
runn in g  their w hole  length  ; others have it  in part *, and in others it  is ^
not at all ro be obferved  : it confifts o f  a ta lcy  m atter, w ith  an inter- Utur/ram 
m ix tu re  o f  fpar o r  cry fta l,  d ifpofed  in f t r i a  fro m  or near it ’ s centre to  Emanuct

Menac® d;i

•  T o  confirm what the Biihop fayí» I remember when I in the collcge in Francty Colla i9 Mar- 
fhat I went to fee a relation o f  mine, a frier, at Fonttvraud, w H .tc he ihewcd me in tin Folice?, 
their church two pillars o f  ftonc, about 60 feet high, all o f  one íbüd picce, which he Pr. R . s. 
fzid had been ran. 7 . S, * N '’ . 482. p.
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I 397- Jan. & i t ’ s circum ference, and is nnadc up o f  crufts inclofing cach otlier, the
; Feb. 1747. innerm oft w h ereof is as regular as the outerm oft. Som etim es, th ou gh

Jan. 29. in com parifon to  the num bers o f  the hekmnites^ in the centre \%
' ‘ 740-7*  ̂ cavity  ever conic, w hatever the external íhapc o f  the helemnius  be.

T h is  conic cavity  is at dilferent times e m p ty , or clfc filled, cither with 
a folid body o f  mineral m atter, cryftal, Itone, pyrites^ or w ith a 
rcgular-ioinced conic b o d y , called by L ith o lo g il ls  the Alveolus ot the 

r  B elemnftes; w h ^ h , th ou gh  conftantly regular and jo in t fd ,  is n tv c r th t k fs
'■ found com pofcd  o f  various mineral or metallic fubrtanccs.

T h e  aheoh is  above-m entioned, tho* not fu lly  proved fuch, yet ftcm s, 
b y  the alTent o f  m oft o f  the prefcnt N aturaliils, to be a body o í  marine 
orig in  ; a íhell the nigheft related to  the nautilus kind it is concam e-
rated, and even in fom e is difcovered another great ch ara d criilic  o f  the

k in d , 1 mean the g u t  o r  fipbunculus. T h e rtfo rv , ta k in g  this 
b o d y  for granted to  be o f  marine origin  (for w h at reafons, or ot what 
k in d , is not m y  prefent intended fu b je it  to prove) it remains to difcufs, 
W h eth e r  this body became accidentally lod ged  in the helemmtes ?  o r. 
W h eth er the hehmnites  itfelf is alfo o f  m arine orig in , and a part depen
dent on it’ s alveolus ?

A''arious have been the opinions o f  L ith o lo g ifts  concerning the origin  
o f  the belemmies  ; fom e have even ailcrted them  o f  the vegetable  k in g 
d om  *, others, that they are teeth or horns o f  fiih , appendages o f  fliells, 

Tjodies caft in Ihells o f  the tuhuli k in d , or the v e ry  iliells them felves, 
fpines o f  echini^ or a k in d  o f  ftrait nautilus. T h e  three lait opinions 
are w hat I fliall ftrive to  coniute, as they feem fom ew h at probable, and 
are now the m oft prevailing *, and p rove  the hekmnites to  be a natural 
foíTil or lapis fu i  generis.  I defire no recourfc to  the fubterfuges ufed 
by others, but hope you w ill agree w ith m e in the ax io m , that all hs- 
lemnites are o f  one and the fame origin.

I 'h a t  the hekmnites are not teeth or horns o f  fiíh , I ftiall refer y o u  to  
the letter , Woodward  w rote  on  that iu b je d  to  isXxBourguet^ o f  ¿'w/V- 
%erlandy wherein he fully proves the erroneoufnefs o f  thole opinions. 
B u t  a further argum ent againft their b ein g  teeth, w h ich  that learned 
N aturalift has not touched upon, is, that no hekmnites have that natural 
varniih  or poliih , which alw ays covers the teeth o f  all animals j w here
as the greateft part o f  thofe foifil bodies, w h ich  w e k n o w  to  be fuch, 
as the hufonita^ gk ffopetr^ , (^c. are found w ith  that fame varniih  or 
p o liih . A s  for their o w in g  their form  to  being m oulded in ihells, it 
w ill appear contradidlory to  reafon, when we confidcr, 3. 7 'h e ir  con- 
ftitution to  be ever as regular as their figure ; and, 2. T h a t  their inner 
layer o r  7jucleus is as equally  regular as the outer cruft o r  w hole  b o d y  ; 
which particular could  never have happened, had thjey been m ou ld ed  in 
ihells *, as is evident, by the turbinita^ conchita^  and oth er bodies, which 
o w e  their figures to  that caufe. T h a t  the hekmnites are not fpines o f  
echini^ let us firftconfider, that no kinds hitherto d ifcovcred  have been 
ever found to  have fpines analogous to thefc bodies j  nor indeed has any

marine
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marine ihcil w hatever fuch a texture. T h e  im m ediate fubterfugc for an 
anfwcr to  this objection is, that the kinds o f  ílicüs un kn ow n  to  m ankind 
are far m ore in num ber than thofe yet d ifcovered. I a llow  it •, but th ink 
that cannot be an argum ent in the prefcnt cafe, fince no one fingle  fpccies 
is yet difcovered w ith  fuch, nor even any genus^ w hich  have í'pines ana
logous to  the hckmmtes. N atu re  bears an an alogy  th ro u gh  ail her 
w o r k s  \ and th ou gh  all the fpecies o f  an y on eg e^ u s  is not kn ow n  to  an y 
m an, y e t  that analogy neverchelefs capacitares us to  ju d g e  o f  thofe un- 
d ifcovercd  by thofe w e k n o w . T h u s  w e  find o f  the echinus  k in d , all 
the fpecies now kn ow n  are ever  found near the ihores ; confequently, 
arc not fubjeét to  be eternally hidden from  us as is u n dou btedly  the 
cafe o f  the cornua ammonis^ and concha: anomt¿s. T h e y  are no pelagian 
ihells, as thofe a r e ; bays and harbours are the places where they are 
fifhed ; their ftruélurc even evinces the reafons for it. W e  m ay there
fore w ith  probability conclude, that all the echinus  k in d  arc o f  the fam e 
nature, and have the fam e w a y  o f  l iv in g  \ that th ey  o n ly  inhabit fuch 
places, and that none are pelagian ihells j confequentiy m ig h t  h ave been 
difcovered.

I am  fenfible there are fom e fpecies o f  foflll echini  ; as, the moft: 
covcwriow conoid o r  p ilea ted  cchini^ the com m on  echini ga leatiy Úíq echin i 
c'ypeati,  and fom e k inds o f  the echini ovarii^ & c .  w h ich  th o u gh  w e  are 
certain that they have been marine ihells, y e t  thofe particular Ipecies are 
n ot k n o w n  in the fea : but then feveral otlier fpecies o f  that g enu s  
are. T h e  cafe o f  this is quite  different, fince not one fingle  fpecies o f  
fuch 2.genus  has ever been found.

T h e  exceíTive bignefs and th ic k n e fs o f  num bers o f  helemnites defcribed 
b y  authors, viz.^ o f  near 2 feet in length , and ab o ve  2 inches in dia
m eter in the th ickeft part, others o f  3 feet lo n g , and others as th ic k  and 
lo n g  as a m an’ s arm  *, not to  enum erate thofe o n ly  under a foot len gth , 
and o f  proportionable thickneiles, concludes cch in i  o f  a v a i l  bignefs, to  
h ave  a num ber o f  fuch fpines to  m ove.

T h e  varieties o f  the helemnites^ h o w  can they quadrate to  the fpines 
o f  one genu s  o f  echini on ly  ? folid  belemniteSy helemnites w ith  a lin g le  
cru ft, o r  like  a tube, w ith  a conic c a v ity  o n ly  ; that e m p ty ,  or other- 
w ife  filled w ith  a folid mafs, or w ith  a regular-jointed b o d y , as the al
veolus^ helemnites o f  various m agnitudes and thicknefies, can all 
thefe varieties be im agined to  belong to  {^ntgemis o í  ihells, which w e 
fuppofe  to  ex ifl to  maintain a favourite  fy ftem  ?

T h e  num ber o f  fpecies o f  echini  d ifcovcred  is g r e a t ; and tlie fpines 
o f  all thofe agree in h a v in g  a h ollow  w h ich  runs proportionably  
fro m  their bafts to their apex^ qu ite  difierent to the helemnites : and for 
their conftitution, a foreign N atu ra lift ,  a M e m b er  o f  the R. S. M r  Klein 
o f  Dantzicky w h o  has profeiTedly written on this fubje¿t, co u ld  o n ly  
find o f  2 kinds, v iz .  thofe o f  a p o ro u s conftitution, w h ich  he obferved 
only to  belong to one genu s   ̂ and thofe o f  a folid ihattcry  llibftance,

l ik e
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l ik e  a ta lcy  fpar not ftriated ; w hich  is the m oft genera!, and is e x a d ly  
the fame conllitution as aii ciie fofiil fpines, or lapides Ju da ic i  are. 

F u rth er, tlic Lapides Ju da ic i  have, at i'ome tim es, bet*n found adhc- 
P r in g  to  t h e i r o r  tubercles, and w ith  fragm cnts o f  their lliclls ;
' whereas no N aturahll has ever k n o w n  to be found foiHl either the íliells,

o r  die fragm ents o f  fuch a genus  o f  echinus ; r.ot even any remains p ro 
portionable to  fuch large fpmes. In w hatever manner tiie greater part 
o f  fuch flielis m ay have perilhed (which is u n lik eiy , it w e  confider their 
textu re and ilrength), fom e m uft have efcapcd, when the fpines are 
round in fuch cxcciTive numbers every-w licrv, and alw ays perfect and 
r e g u la r ; whereas the foíTil í¡>incs, or Laptdfs 'Judaici^ «s they are called, 
as iikcWife zhttccbim  or Ihells, and all the íoíiil bodies o i m arine orig in , 
are iound broken and fhattered in all kinds o f  manners.

A s  ib r t lu 'ir  being ÍIkIís o f  the tu lu li  kind^ m y reafons againil it are; 
W e r e  the belannites fuch, d iey  n'juft be all tubular m ore or Icfs ; or 
othcrw ife m uft have fulTcred fome degree or jKtrifaction to  fill u p  their 
cavities. T h e  unreafonablenefs o f  that argum ent is dem onftrated by all 
belemnit^  being o f  one and the lam e texture and conftitution ; th o u g h  
numbers arc iolid, and num bers are tubular, in different degrees. N o w  
one kind o f  petrifaction, or any other change in the earth, w hich  they 
m igh t have undergone, could never have g iv e n  fo regular a texture and 
fubitance, and caule I'uch diiferent effects as folidity  and tubularity . 
A n d  if, on the other hand, w e allow  it to  be inconfiftent, as it is, to 
tbrm  the idea o f  a iliell o f  the tubulus k in d , by a folid b o d y , w ith out 
that b ody h avin g  fuffered fome change in the earth, w hile buried in it, 
w e  m u il  either deny all folid bekmnites to  be fuch tuhuli^ and run to  

f( fubterfuges, b y  o w n in g  them  to  be natural foífils \ o r  elfe a llow  a great
\ inconfiftency, to  uphold a w ro n g  fyftem .

'i'iiat the belemnites are not a tubular cafe, which is part o f ,  and co- 
I vers a ihell o f  the nautilus k in d , as is it’ s aheo lu s.  T h e  variety  o f

circum ftances already alledged o f  the belemnites ferve to  dem onflrate the 
1 im probability  alfo o f  this opinion, as it has done o f  the other tw o . T h e
I num bers o f  belemnites o f  all k in d s, fo plentiful e v ery-w h ere , and the

coniideration o f  h o w  few  are furniíhed w ith  alveoli.
Nximbers, l a m  fenfible, h ave  conic c a v it ie s ;  b u t  that thofe c a v i

ties never did contain alveoli^ is e v id e n t ; that the fidcs o f  the faid c i -  
j v ities  are even, and w ith ou t any circular o r  other im prefíions, w h ich  a

belemnites  that has ever contained an alveolus  m u ft have^ that b ody be
in g  in clofe c o n ta d  to  all parts o f  the inveftient belemnites^ m u ft  confe- 
quently im prefs i t  w ith  i t ’ s concamerations w hich  im preííions m u ft be 
therefore found on the iides o f  the cavities o f  all helemnitcs w h ich  ever 
contained them.

A s  for aíTerting, that all the alvecli^ w hich  are n ow  found loofe, were 
o rig in a lly  lodged in belemnites^ it cannot b e ; w ith ou t inferring alfo, 
th at a il  bekmnites w h ich  are n o w  d e vo id  o f  aheo liy  contained fuch for

m erly ;
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m crly  ; w hich , b y  fom c external o r  o th er agent, h ave  been forced o u t
and loofened from  them .

T o  confider fuch an agent, w e  m u d  alfo conclude it ’ s force to  have 
been exceed ing  great, to  loofcn o u t the nucleus o f  a b o d y  in d o le  co n 
tact with all it’ s inveilicnt p a r t s ; and flrcngthened further to  it h y  
ridges and g ro o ve s, fuch a force m u ft have com prefled , íhattered, and 
cth crw ife  broken and d t i lr o y c d  the belemnites that contained them  *, 
w hich  is contrary to  obfcrvation. F u rth er, forcin g  o u t the ah eo fu s  
m ig h t perhaps eafily have happened to  the conic helemnius  j w hich  hath 
a bafis o f  a larger diam eter than the m iddle , where the nheo lu s  is lo d g 
ed ; b u t w c cannot conceive the fam e b y  the cy lin d ric , fu fiform , and 
other belemnites^ o f  which the tw o  ends or extrem es term inate p«DÍnted  ̂
w hile  the m iddle, \v\\cxzx\\c alveolus \% lo d g e d , is th ick  and fwollen.

1  o  force an alveolus  out o f  fu ch  íhaped belemnites^ i t  is evident, th at 
the narrow ends o f  the faid belemnites m u ft be qu ite  forced open, bro
k e n , and üiattered, before a broader and m ore capacious b ody cou ld  
be forced th ro u gh , efpecially  tq  fuch a brittle ihattery fofiil as the be^ 
lemnites  is. 'I'he evident fafts  to  the contrary o f  this arc alfo  too c o m 
m on  to  inf:ft on , fjnce all thefe belemnites arc ever found regu lar, p er- 
fedl, and intire.

F u rth er, let us confider the a h eo l i  w hich  are now  found in bekmnites, 
th e y  are very  fcldom  i f  ever found as m ere fhells, but ever differently  
changed or petrified. T h e y  are m oulded o f  ftone, ^ritcs^  cryfta l,
N o w  it can never be argu ed , that the contained bodies can ever be fa  
differently ch an ged  o r  petrified in their covers or fhells, and thofe co
vers or ilaells w hich  adm itted fuch different p etr ify in g  particles to  un
d e rg o  no change o r  petrification w hatfoever.

A n o th e r  p r o o f  againft this opinion, is the diverfe  form s o f  a lveo li 
n o w  difcovered  b y  N a tu r a l i i l ' ,  as con ic, q^Iindric, c u rv e d , fpiral at the 

& c .  whereas all belemnites w hich  have cavities have none b u t c o 
nic ones.

T h e fe  cylind ric , ^ c .  a h e o l i  are now  found in PomerelUa in Poland^ 
5n the m arble o f  the ifland o f  Oeland in the Baltick Sea b e lo n g in g  t o  
Swedeny and in the n:arble o f  Sv)eden j in Gothland  in maifes ot bu ild- 
in g -llo n e  •, in Ingria^ in feveral parts o f  Prujfta^ and are c o m m o n ly  
o f  an im m enfe bijjnefs, to  feveral feet in length, and p rop ortion ab ly  
th ic k ,  yet not períeél. F o r  fuch alveoli^ w h ich  arc o n ly  nuclei^ w c  m u ft 
fupi,)ofe im m enfe large belemnites  ; and fuch w e  h ave  never hi.ard o t, fo 
w ith  probability w e  m ay con clu d e  none fuch to  cxift.

1 do not doubt the g ro w th  o f  this error, o f  the belemnites bew ig a  
pare o f  it’s aheolusy  to  h ave  been caufed by too  rafh conclufions, and 
too  little an in figh t into  the mineral Id n gd o m  ; w h k h  has p ro p a ga te d  
that aficrtion o f  the a lveo li  b e in g  found only  in  the belemnites  w h ich  
experience daily  contradifts, fincc w e  frnd them  looi^, as w ell as im 
bedded in m any other foffil fubftances, as in m arble, ftone, as has 
been above oblerved*

Thefe
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j T h e fe  are the argum ents which I allcdge for the im p rob ability  o f  the
faid opinions. I could  advance a num ber o f  other proofs ; but as I 
h ave  already extended m y letter beyond a due length, 1 b e g  leave, be
fore I conclude, only to  offer fom c few  reafons tor their b ein g  a natu
ral foíTil, or lapis fu i  generis.

T h e  very  v iew  o f  a helemnites fufBciently evinces it’s m ineral o rig in , 
and iliews it evidently compol'cd o f  tw o  fofíil fubftances, a talc, and a 
Ipar, or baftard cry íla l ; w h ereof the form er is the bafis, and fro m  

;> which principle I d o  not hcfitate to  attribute it’ s flriated texture. M o ft
o f  the ta lcy  bodies are o f  a fibrous nature, and feveral are com pofed  o f  
crufts inclofing each other, in the fame manner as the f ep ta  o f  the liidus 
lielmonhi^  fom e o f  the k in d , ú\  ̂ l lam a iite s  cx\Ás>^Í ĉ. O f  the
ftaJaSiiies tribe there arc fevera!, w hich  fo intirely approach the texture 
and conftitution o f  the helemnites, that were their ihapes a little  m ore 
reg u lar, the m oft experienced L ith o lo g ift  m ig h t eafily be d e c e iv e d : 
and I rem em ber, when abroad, to have feen fuch, o f  a p rod ig io u s  b ig- 
nefs, w hich, th ou gh  I was then fom ew hat converfant in the foíTil f tu d y , 
I  could not help ta k in g  for helemnites. 1 d o  not therefore w onder, that 
Petrus J ffa ltu s, in noiis ad  Metallothecam Mercatiy  p. 282. and Langiusy 
Hift. Lap. figu ra t. lielvetiiCy p . 133. ihould  ju d g e  them  a native figu red  
fo ifil ,  form ed in the earth, o f  the Jlala£lites k in d , i f  that term  for the 
helemnites m ig h t w ith  prop riety  be ufcd.

T h e  cavities o f fialaStites  in fom e m eafure illuftrate, and arc adequate 
to  the cavities o f  helemnites ; they are placed in as various pofitions, and 
are o n ly  different from  them  b y  not being cxadtly  conic. A s  for the 
regular figu re o f  the helemnites being excepted againft, I believe few  
FoíH liíls w ill  argum ent that, when w e fee as períeéí: regular figures in 
the mineral k in g d o m  as in an y otiier parts or the creation ; as witnefs 
the falts and cryftais o f  all k i n d s ; the rhom boid, h exagonal, co lu m - 
jiar, and other fe len ites  ; the cubic, o fla n g u la r ,  dodecaedral, and other 
p y r i t e s ; the quadrangular pyram ids o f  tin, the rhom bs o f  iron, cubes 
o f  lead, and infinite other native foíTils, w h ich  w o u ld  ta k e  u p  tim e to  
cnucnerate, and which are far m ore perfe£t figures than the helemnites 
are. Chem ical and other trials and tcfts (which I h ope to  lay  before 
y o u  in fom e future letter) dem onftrate a greater certainty  o f  its m ineral 
orig in . A s  for that marine b ody the alveolus,  I cannot th in k  otherw ifc  
than that it is o f  the nautilus k in d  j and w hich , at the concretion o r  for
m ation o f  the becam e accidentally lo d ged  in it ’s c a v ity ,  in.
the fam e m anner as all other marine bodies becam e lo d ged  in the various 
fofiil fubftances w e  n o w  find them  in.

♦  >

' Some remarks X X L  ftonc has Tcceived it*s m odern nam e o f  turchefta,  and
wr thepreciQUi tütquoi¡e, from  i t ’s bclng m o ft  co m m o n ly  brou gh t from  kurky into

CTwqudfc- of this gem is a
' variegation of green, white, and blue; and that there are two forts of

•  Gcnunar, & Lap. H ill.
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jt, the oriental, from  the Eafl Indies and Perfta^ and the o cc id e n ta l,C ro m w e ll  
iVoni Spain^ Germany^ Echemia^ Silefia^ &c. tiiat in Perfm^ where it  is 
found in grcateil plenty, adheres to b lack  ftoncs, as l i  it  w ere an e x - p  
crem ent or a tranfudation irom  them . A  ftone o f  this fort is feidom  jiead  Fcb.26- 
found to  exceed a walnut in f i z e ; and he mentions one in the G rea t 1746-7. 
D u k e ’s Mufeuviy on which the head o f  Ju liu s Cafar  is engraven as a v e ry  
extraordinary fa m p le : he adds, that he never faw one b ig ger  than an 
h a z e l- n u t ; that fom e o f  the oriental ones have the facu lty  o f  p refcrving  
their colour perpetually, which are called Stones o f  the o ld  R o c k ; and 
that others lofe their colour g rad u ally , and are called o f  the new  R o c k .
H e  then g iv es  an inftance o f  a turquoife which had loft it’ s colour upon 
being laid by fom c tim e after i t ’ s ow ner’s death, w hich  recovifred it ’ s 
beautiful colour upon our author’ s w earing it upon his finger in a ring.

Cicftus  ̂ in his T reatife  de Mineralihus^ p. 6 0 1. fays, T h is  ftone is 
called Turcots b y  Myltus^ in his Bafilica Chemica *, by Alhertus Magnus^ 
in his T reatife  o f  M inerals ; RueiuSy in his T reatife  o f  G e m s : but
lurca^  by Caujfinus de Lapillis Symholicis, De Boodt^ and D r  JVood- 
•ward^ * w ith other m odern writers, take it for the Calláis o f  Pliny,
Halmafius  ̂ in his Plinian. Exercit. p. 142. fays, M a n y  have m iftaken  
the modern turquoife  for the cyanus^ but that the cyam s  was tranfpa- 
rent like  the fap p h ire j whereas the turquoife is a fort o f  jafper.

D r  JVoodward^ in his L e t te r  to  Sir J o .  Hofkyns  ̂ fays, T h a t  the 
turcois^ or calíais  o f  Pliny^ is nothing elfe b u t foíTd iv o ry  tin ged w ith  
copp er. I d o  not d e n y , that fom e ftones fold for turquoife^ and pofli- 
b ly  all that the D o c lo r  faw w ere certainly fuch j but 1 im agine thofe 
which the authors call o f  the old R o c k ,  and in w hich  the colour is per
m anent, are real mineral ftones ; this fam ple now  before us feems to  
ih e w  this, from  both the form  and f i z e : it’ s lhape lliew s it  not to  be 
part o f  any animal bone ; but it ’ s b o try o id  form  is to  rne a dcm onftra- 
tion that it is the p r o d u d  o f  fire, w hich  had once m elted this fubftance ;  
and that when it cooled, it ’ s furface was form ed into bubbles and blift- 
crs, in the fam e manner as the hamatitis hotryoides  or b lood-ftone, 
w hofe  furface confifts o f  kn ob s, refem bling a bunch o f  grapes.

T h a t  the elephas  ¡(>uxTfr\, o r  ebnr fofftle  o f  n e o p h ra f lu s  ||, faid to  be o f  
various colours, I d o  not in the leaft deny to  be tindtured w ith  co p p er, 
and to  be what D r  fVoodward  calls the iu rquoife :  indeed 1 fufpect it to  
be w hat De Eoodt calls o f  the new  R o c k  •, and fays is liable to  lofe it ’s 
co lour, w h ich  it recovers again fro m  the effluvia  o f  the perfon w ho 
wears it. I therefore, for diftindtion fake, th ink all thefe ftones o f  the 
iv o ry  origin  fliould be called Pfeudo-Turcbefia^  or baftard ‘tu rq u o i f e ;

*  Method of/(7^/f. Letters, p. 17 . f  ibid. p 16.
II See ^beophrnjlui'i H ill o f  Iranflatcd, iirV, John Hilly Land. 1746. 8vo.

p. 94.
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Í and the other fort, o f  which this before us is one, the true o r  real //«r-
1 quoife\ for, by examination in the chem ical w ay , I find it to  be a v e ry

rich copper ore ; fome o f  it pounded and difíblved in fpirit o f  hart(horn 
g ives  a deep blue ; in aqua fo r t i s  a fine green ; and an iron wire puc 
into it was in i  hour’s tim e incrufVcd w ith  c o p p c r : fom e o f  it calcined, 
without any flux in a crucible, run to  a flag, or h a lf  vitrified fubfi:ance;
whereas the fame heat, had it been ivo ry  o r  bone, w ould  have reduced
it to a white aíh like  bone-aflies; for I expofcd it to fuch a fire as v itr i
fied the Tile that covered it. It ’ s hardnefs and confiftence to  an e n g ra 
v e r ’ s tool feems to  be the lam e as com m on white marble : i t ’s colour is 
not mended by heat, but it g ro w s brittle when red hot.

T h is  fpecimen, now ihewn to the Society^ was about 1 2 inches lo n g ,
5 inches broad, and in fome places near 2 inches th ick  ; rou gh  on the 
under fide, as th o u g h  broken o f f  IVom the ro ck  it had been aifixed to  ; 
and the upper fide was com pofed o f  fm ooth poliíhed knobs, in form  
lik e  to  the botryoid iron ore.

Sir Ham Sloane  ̂ in his noble Mufetinu has feveral fpecim ens o f  thefe 
oriental turquoifes^ all botryoTd ; cfpccially a mafs from  China^ about 
9 inches Jong, 2 broad, and near an inch thick ; all w hich  feem to be 
copper ores: and he has likew ife  (ixv(\̂ \cs o\ iurquoifes from  Spain^ and 
the South o f  F ran ce ; w hich  are all fm all, and fccm  really to be pieces 
d i  ivo ry  tinged w ith  coppcr.

Adefcripthn X X I I .  1. M r  takcs the liberty o f  ih ew ing the Socie iyz  v e r y
i f  a earhut extraordinary echinites^ the like  to  w hich  he has never fcen in any Mu-

defcribed b y  any author. F o r  the e c b e m u  m et
B aL r,T ^ .5 . ch a lk  o r  flint, o r  fom e i lo n y , c h a lk y ,  or
ibid. p. 43*2.’ fparry m atter, form ed within the Ihell o f  the echinus^ and ta k in g  their 
ReadVth.i(>. figure thence as in a m ould ; w hich  lliell is oftentim es broken o f f  and 
*746*7- gone, but remains at other times im pregnated w ith talcy o r  fparry

particles : whereas the fubjedt now  laid before us is compol'ed o f  a tranf- 
parent cryftalline fubfl:ancc, w hich  has received i t ’s general figu re b y  
having been circum fcribcd V ith in  the iliell o f  iomt: ech im sy  and ihew s 
linear ridges and divifions correfpondenc to  the lines and plates found 
in this k ind  o f  echinus.

\Vas this all, it w ould be a v e ry  uncom m on production, as thefe 
Fig. SI. bodies have been very  rarely k n o w n  to  be form ed o f  c ry fta l» j but it is

rendered m uch  m ore curious and extraordinary, b y  havin g  exadt row s 
and feries o f  Jittle cells, all o f  the fame regular figure, th ou gh  lellenin<^ 
gradually in fize , as they afcend from  the bafe upwards. ^

*  Sir Harts S/oane has a niafs, which was formed within an ee/jinuj, the ihell being
broken off} it is one haJf or fide cryUal, ihe other fide o f  a fubllance like chalk, but 
much harder.

*

T h is
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Obfervations on figured Stonei»

T h i s  b o d y  h a v in g  been form ed within the fliell o f  an echinus^ one 
w o u ld  expeót (as is the cafe in all other echimt^s u fu ally  kno w n ), that 
i t ’ s fio-ure Hiould be exadtly anfwerable to  the m ou ld  wherein it was 
form ed ; but M r  Raker begs leave to take  noticc, that the echinus' ihell 
is perfc£lly fm ooth internally, h avin g  no rifing parts correfpondent to 
thefe cells o r  cavities \ and therefore, as it could  not receive it’ s con fi
guration from  thence, it m uft be o w in g  to  the natural fiiooting o f  the 
cryftalline m atter f th o ’ unlike every  th in g  o f  that k in d  yet deícribed), 
o r  to  fom e other caufe, w h ich  he d o n ’ t pretend to  k n o w

T h e  configuration feems neverthelefs in fom e meafure to corrcfpond 
w ith  the nature o f  the íliell wherein it was form ed : as Co the num ber ot 
the row s o f  cells, they being ranged b y  fives, as t h e indent- 
ingSt linesy or other marks on the recent fhells o í  echini  conftantly are ■, 
thefe row s are tw en ty  in n um ber j v tz .  f ive  d ou b le  ranks o f  large and 
extrem ely  regular cells, as at « rt, & c .  between w h ich  lie five other 
double  row s o f  fm aller and lefs d if t in d  celíuU^ fliewn at b  & c .  T h e ic  
cells, w hich  are hexagonal, and w h e reo f thofe in e v e ry  ro w  lie alter
nately to  thofe o f  the next ( b y  which means they fill u p  the v/hole 
fpace), decreafc in their f ize  g rad u ally , as they approach nearer to  the 
to p  *, ail the row s at laft alm oft concentring at the apex^ leavin g  o n ly  a 
fm ali fpace o r  v a c u ity ,  where in  the fliells them felves o f  this k ind o f  
echinus  there is an aperture. I 'h e  fm oo th  part at A is form ed o f  a 
p eb b ly  ilone, bearing the fam e m arks as are ufually  found in the im - 
preiTion o f  thefe echinit^. d u g  u p  in g r a v e l- p it s ; w hich  proves, that 
this m u ft h ave  received it ’s general figure from  one o f  thofe ihells, 
w hatever has been the caufe o f  this rem arkable  configuration o f  the cry -  
ilalline part.

T h is  curious echinite  w as found in a m arl-p it  at Baborough^ about 3 
m iles W .  o f  ihe c ity  o f  Norwich^  and prefented to  M r  Baker b y  M r  
IFm. Arderon^ F . R .  S.

2. I h ave  the honour o f  lay in g  before y o u  (in order to  com m unicate  
to  the R. S. i f  you  th in k  it w o rth y )  the defcription o f  tw o  echinitesy  or 
ftones m ou ld ed  in foffil cchiyii Ihells, hitherto undefcribed, as far as I 
k n o w .

T h e fe  ecbinites  are u n d ou b ted ly  m oulded in fhells, o f  a genu s  o f  
w h ich  w e a t  prefent find fom e fom e fpecies n ow  liv in g  in the fe a s ; 
m oftly  in the PFeft Indies. T h e  ech im m etra  o f  Ariftotle, Aldrovand^ 
and o f  D r  Grew ia)^ is o f  this genus.  D r  Breynius (b)  calls the whole 
genu s Ecbinanthus \ and Wlv Klein (c)  Scutum. fVoodward ( d )  in his 
diftribution o f  FoíTil Echini^ calls them  the Pentaphylloides^ from  the 
rays on the u p p er part fo r m in g  a beautiful cinquefoil figu re ; b u t 
w ro n g ly  fixes their charaftcriftics in h a v in g  only  one aperture, and that

*  Perhaps to fome cells or membranes belonging to the body o f  the echinus, C  A/.
(a) Mujeum Reg.^oe.'^, 139. (¿) Schediafma de eebinis  ̂ p 60.
(i) }^at. Difp. Eekinodcrmatum  ̂ p. 20. T a b .  17. & T a b .  18. B.
[d) Cadi o f  foreign extraneous Fofiils, p. 16.
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(/) La'Vana Speculaziont dijin^annata d a l/enfo, T a b .  9, 10, and I t .  
( Í )  ofJam aUa,  V ol, 11. T a b .  242. Fig. 3. ^

parts

I

at th e b a fis ;  in which he not on ly  contradifts nature, b u t  alfo the v e ry  
fp c d m e n sh e  quotes in his ow n C o llc ft io n , w h ich  have all tw o  foram ens 
o r  apertures, and are elegantly figured fo by Agoftino Scilla (e), w h o  
was the perfon that fent them  to  the D od lor ; aiul Sir Sloapie ( f )  '
has alfo figured and defcribed tw o  fpecies o f  this gemis^ w h e reo f one 
fpecies is an inhabitant o f  our EngUJh leas.

I obferved above, that, to  m y k n o w le d g e , no author has ever dc- 
fcribed echinites or ftones m oulded in the foíTil echini o f  this genus  ■, nor 
even have the foíTil echini or íhells them felvcs been ever exhibited by 
any L ith o lo g ift ,  except b y  the above-quoted /I. ScilU  ̂ w h o  fent them  
to  D r  IVoodward, and found them  in Malta  ; to which the D o cto r  in 
his C atalogu e recounts tw o  other fpecim cns, which were d u g  u p  in 
Maryland \ fo rare are the inilances o f  the foinis o f  this w hole genus !  ¡

T h e  tw o  echinites  here defcribed (as alfo fome few  other fpecim ens o f  
this fort, which I hear are in fom e cabinets in this m etropolis) were all 
found in the m idft o f  fom e rocks, w hich  were blown u p  at Port Mahon 
fom e years ago, and from  whence they were all brought.

T h e  firft or largeft is in the pofíeíTion o f  the R ig h t  R e v .  D r  L aving- 
ton, L. B iiliop  ot Exeter ; it isco m p o lcd  o f  a hard or llo n y  arenaceous 
greyifli fu b lh n ce , and is o f  an efcutchcon o r  heart-like ihape : it mea- 
iures about 14Í- inches in circum ference, or quite round the lim b or 
e d ge , about tw o  inches high from  the fiat or balis to  the tip  o f  the apexy 
five  inches in length at the bafis;, and 4^ in breadth. O n  the upper 
part it rifes nearly gradually  from  the ed ge  quite to  the apex. A  cen
tral point, w ith  a fligh t declining fpace, tops the faid apex \ fro m  which 
ip ace  the b ody regularly divides into five parts figured like  leaves to  
tlie edge. T h e fe  leaves are narrow at the apexy greatly  widen tow ard 
the bottom , and narrow a little again at their end. E a ch  divifion  or 
Jeaf is bounded on each fide by a ro w  o f  parallel r idges, whicli are ac
com panied alfo on each fide o f  every  faid row , w ith  tw o  other ranges 
o f  points or k n o b s ; all which row s d o  not meet or clofe together at 
the low er end o f  the divifion, but leave a vo id  u n w ro u g h t fpace : a ro w  
o f  larger irregular knobs runs through the m idft o f  each leaf. F ro m  
the divifions between each leaf runs a ru gged  knobbed  pillar, w h ich  is 
jo in ed  to  the edge : the other parts between the leaves and the ed ge  arc 
Jiollows, or void  fpaces. T h e  ed ge  or limbus is o f  a th ick  cylindric  
m a k e , runs quite round the w hole b o d y , and only  has fom e figns o f  
being disjoined at the one extrem e o f  the length, or where the aperture 
was 'y the ilone anfwering w hich  is here extended a little cylindrically  
outward lik e  an appendage, and was fo form ed by the ftony m atter be
in g  too m uch in quantity for the iheil, and fo was protruded through 
the íú á  foramen. O n  the outer edge o f  the limbus are fom e few  irregu
lar ftony concretions. T 'he bafis is fiat, and is likew ife  d iv id ed  into five
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parts from  the ccnter, whicli is one o f  the foram ens  ; the other foram en  
(as has been above dcTcribcd) being placed at one o f  the extrem es o f  
the length. T h is  foram en  or center is about the f ize  o f  a iliilling. T h e
5 divifions extend to the utm oft e d g e  o f  the b o d y , or quite  o v er  the 
limbus^ contrary to the divifions on the u p p er part, which extend only  
to it. E a c h  divifion  is form ed by a ílo n y  Imc edged  on each fide w ith  
ftony cylindrical bodies o f  the thicknefs o f  a pin, b u t o f  different lengths, 
fo as to ñ[)pear like  the teeth o f  a com b , o r  the g ills  o f  a fiih i the in- 
tcrftici's b itw ce n  al! w h ich  is a ru g g e d  Itony w o rk ,  and hollow s p er
v a d in g  quite through the b ody to the u p p er part.

I cannot but th ink thefe five pectinated divifions on the bafis ow e 
tlieir figure to fom c parts o f  the included fifli ; which I am  m ore con
firm ed in, as I have Teen fom e fpecim ens o f  the co m m o n  p ikated  and 
galeatcd echirAtcs^ w hich  have been hollow ed at their and m arked ■ 
iV ar-w ifc; that con cavity , and the ftellar m ark  proceeding from  the in- 
tcrpofition o f  the fiili between the ftony m atter then filling the íhell, 
and the top  o f  the ihell itfclf.

T h e  other echbúte  I have the honour o f  p rod u cin g  before the Society^ 
belongs to M r  Edward 'Jacobs o f  Feverfham, It is o f  a different fpecies, 
th ou gh  o f  the i'amc gê uŝ  o f  a heart-like fhape, and about one third 
the i'lzc o f  the above-defcrib:;d. T h is  is greatly  cop p ed , the apex ly in g  
v e ry  h igh , and the five divifions running near perpendicularly dow n to 
the edge. T h e  upper part o f  this is e legantly  p e r íe é t ; the w o rk  is 
near the fame as on the other •, o n ly  that, by the perfection this is prefer- 
v e d  in, w e obferve that the row s o f  parallel r idges, which adorn each 
fide o f  each k a f  o r  d iv ifio n , rife into a kind ot arched w o r k  or b rid ge , 
m ade up o f  arched cylindrical bodies, th ro u gh  w hich  the m iddle ro w  
runs, jo in ed  o r  conne¿ted in a lo n g  ftrait cylindrical i le m , in a m o it  
curious and elegant manner. T h e  bafis o r  under part o f  tiiis fpecim cn 
is very  im perfedt, and o n ly  feems to  differ in the c m te r  being g reatly  
e xcavated  or concave, anfw ering to  the great co p p in g  o r  h eigh t o f  the 
apex or u p p er part. T h is  foffil alfo confifts ot a hard ftony arenaccous 
fubftance Jike the other.

F ro m  the in fpeftion  o f  the fcveral h o llow s o f  thefe echinitesy  it  is 
evident th ey  w ere not im m ediately  m oulded in the fiiclls, b u t  w ere 
form ed in cavities w hich  thofe fhells form erly  filled in the rocks th ey  
w ere lo d ged  in. T h e  rocks were apparently o f  a loofened arenaceous 
texture, and the w ater, continually p e rv a d in g  them , rotted and 
deftroyed the inclofed fhells, and bore aw ay  their w hole  iubflance. In 
the fame manner, and b y  the lam e means, were tlie ftony particles re
placed into thofe v e ry  cavities w hich  the ihells form erly  filled ; confe- 
quently thefe bodies were m ou ld ed  c x a c lly  to  the faid cavitities.

T h is  rem ark  carries a co n clu fio n  w ith it, i f  obfervacion be m ade, that 
the hollow s and folid parts o f  thefe flones exadtly anf w er to  the hollows 
and fblid parts o f  the very  fhells th e m fe lv e s ; w hich, had they been 
m oulded in the v e ry  ilic lls, m u ft  h ave  happened d irectly  contrary ; the

folid
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folid parts oF the íhells form in g hollow s in the flonc, and v t c e  ver fa . 
In all fa n d y o r  lax earthy m atter foíTil ih d ls a r e  very  ftlHom fou nd , but 
on ly  the m oulded ilones ; the loofe texture o f  thofo fubiVances givin<r 
free acccfs to  water, vapours, and mineral exhalations, &c. w h ich  in*̂  
tirely corrode and deftroy the iliells buried in it.

I have taken the liberty to  produce before the Sociefy a recent echinus 
o f  this^^fwttj from  the Indies^ to  elucidate m y  fu b je it  *, as aífo tw o 
drawings done by M r  Mynde ; v iz .  o f  the bafis o f  the large echinite^ and 
the upper part o f  the i'mall ccbinite.

Fig- >5» 5^- upper part o f  a curious ecbinitey in the poíllíTion
54' o f  M r  Edward Jacobs^ o f  FeverJJjavt in Kent.

Fig. 53. A  view  o f  the under fide o f  the fame ccbinite.
Fig, 54. A  v ie w  o f  the under fide o f  a curious large echinite^ in the 

poiicfilon o f  the R ig h t  R e v . D r  George Lavington^ B ifliop  o í  Exeter.
N. B. T h e  upper part o f  this cchinite havin g  nothing rem arkab ly  

particular or different, it was not ju d g e d  neceíTary to  g iv e  a figure 
o í  it.

A  Utter f r m  A  little while fincc a man brou gh t me a ftone, w hich  he found at 

V h J ^ tf f/ r  7 tow n, ii\ d r iv in g  a flough through fom e
Peter Collin- gret-ilone. It is what I call a nodule, o f  a clofe, compaól:, fm ooth 
ion.F.R.S. m a tte ri w'as incruftated w ith  coarfer earth, or foft f to n e ;  is 3 inches 
coHceriting a and a h alf  diam eter ; form ed not u n like  one o f  tiie ecbini m a r in i ; excep t 

"ddSwnri&l t h e o r  fm all protuberances, which it wants. U p o n  exam ining 
v̂ing ¡hes r i   ̂ feams, about the bignefs o f  a horfe-hair, w hich

g u / a r / y  crcf-  quarter the ftone very  correftly . T i ie  angles are e x a d ly  the fam e, and 
Jingit. N». correfpond fo well, that it w ou ld  require the niceft m athem atical head

D ettd  diameter is 3.7 inches; the ftrait line CD  at the botto m ,
Mancheiicr, ov  greater bafe, is .42 o f  an inch ; that at the top  o f  the ftone is .21 ot
D c q  9 .1 7 4 9 .  an inch, which m ake the angle C D  equal at top  and b o tto m , th o ’ o f
/im^Nov.8. different diameters. T h e  Teams are like talc or fpar. It w eighs about 
F i g V .  3 Po^*^ds. I have feveral nodules, but none like  this. T h e re  is no-

 ̂ thing curious in this ftone but the lines, which I have defcribed in the
bcft manner I can. I am  confident chance had no hand in form in g  i t ; 
and I am  as certain, that no artift w as ever concerned or able to  d o  the 
J ik e ;  therefore I conclude it has been fom ething form ed before the 
F lo o d , and is o f  marine production *.

^ a r d ^ u la lf  ̂ reccived, by a friend, from  the ifie o f  Shep^  in Kent^
a ¡m alífla t ftone, w ith  fim ilar lines upon it. M in e is only ¡ o f  an inch in
fpheroid.i) diameter, o f  a brown colour, and o f  the confiftence o f  marble. A s  a 
Stone, haf-jhtg

lines formed •  1  he fione having been fincc cut in two, it was Touncl that tliofc regular lines, com-
;/ ; by pofed o f  a iparry matter, penetrated ti»e whole fubftance o f  the ftone quite thro’ , and that '

7 ,  grew wider they were nearer to the centre. Fig. c6. C. M .
M . D. <3 Se£. ® ^
R- 6'. defcrip-
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defcription in w ords does not con vey fo clear an idea as an cxa£fc draw - Ibid. p. 6oz. 
ing, 1 have endeavoured to  g iv e  reprefentations o f  this ftone in difFcrcnc 
view s.

Pig,  ^7. reprefents the to p  o f  the ftone, on which the lines are m oft Pig. 57. 
regular, being depreiTcd into ihc ftone, and o f  the fame colou r w ith  it. 
rt, Cy i/, ey arc the four principal lines, anfw ering to  thofe on. Mr Collin-
fon*s ftone, and are connefted, as in hir, b y  the tranfverfe lin e^  ¿  T h e  ,
line ¿  is an irregulariry in this ftone, and fo is / ,  w hich  are not in the 
o t h e r ; thefe irregular, or fupernum erary lines being continued to the 
other hem ifphere,

/'/g-. 58. o r  bottom  o f  the ftone, m a k e  the diredtions o f  the other pig. 58.
lines very  irregular, as m ay be feen in the f i g u r e ; o n ly  the lines r,
and f ,  being connedted by the tranfverfe line^i&, w hich  here ftands at 
right angles w ith  that in Fig. 5 7 .

T h e  fo llow in g  figures reprcíént the feélion o f  the ftone th rou gh  it ’ s 
equator, as nearly as poíTible ; on ly  the m ill cu t aw ay the fubftance 
to  about the thicknefs o f  a íh illing. In thefc feftions the ram ifi
cations appear quite  white.

Fig.  59. flicws the fedlion o f  the upper hem ifphere, as J9-
Fig. 60. does that o f  the low er hem ifphere ; in both o f  w hich  the P'ig- 60.

letters o f  reference anfwer to  thofe in the other figures, l l ic w in g  where 
tiie outfide lines abutt upon thefe fcdlions.

X X I I I .  T h is  curious foíTil feems to  be com pofed  o f  a ftony m atter
like marble, w hich  has penetrated the cells o f  the nautilus w hile  in i *̂s
natural ftate. T h e  d iap h ragm s o r  partitions rem ain ftill d ift in it  and r ,
vifible. T h e  different co lou r o f  the ftony m atter in fom e cells o f  a d a rk -  Re .̂ Charles 
brow n or hair-colour, in others o f  a lig h t-b ro w n  o r  afti-colour, w ith  JLyttleton. Il
the natural polifti o f  the outfide, g iv es  it a beautiful appearance ; as it 
is reprefented in the figu re, w here it is draw n o f  it's  natural fize  in three Exctcr.'^N^ 
different v iew s. 4 8 7 . p .  32©.

A fficws the fide v ie w  o f  it. B  the fore part. C the b a ck  pare. Apr. &c 1748.

It was found in Poor% Hole in Derbyjhire. I t ’ s futures o r  d iap h ragm s May 5. 
refcm ble thofe o f  fom e o f  the larger cornua ammonis \ but i t ’ s ffiape be- 
fpeaks it  to  be a fpecies o f  nautilus \ and it is th o u g h t to  be a non-de- 
fcript, both in it ’ s natural and foíTil ftate.

X X I V .  V a rio u s  h ave  been the opinions o f  authors concerning the 0>nfidtrathnt
orig in  o f  the helmnita^  and as various the fyftem s and hypothefes a d - ex^a- j ,
vanced b y  them  in fu p p ort o f  their opinions ; fom e h a v in g  ii^^igined ^
them  vegetable p r o d u íb o n s ;  others have taken them  for the different a hturfr^m 
parts o f  animals, as teeth, horns, bones, in w h ich  even thefe again Mr David 

h ave differed, as to  the referring th em  to  land o r  marine animals ; and 
th ey  have been by others fu p p oled  o f  mineral o rig in , o r  lapides f u i  g e -  , 'p ^ 
neris. W h a t  they really are, w ill ,  1 d o u b t, be ftill v e r y  difficult to  ^«.*490. p. 

determ ine j b u t, aa one principal o b jeftio n  to  their being orig inally  598. D cc.
marine ‘ 7-f3. RtaJ 

N o v ,24.17^8.
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nitirinc bodies ^which luppolition  Tccnis to  c*irry the grcnteit colour oF 
probability) has been, that no marine bodies have been found adhering 
to  them , thacobjedtion w ill be obviated b y  no icfs than tw o  íp cd m cn s, 
from  the fame place, o f  helenmts^  w hereto undoubted marine fub- 
ftances are found lirm ly  a fR x e d ; b y  w hich  inilances, as lom e further 
light m ay be throw n  on this fubjeét, that conljderation w ili, 1 hope, 
iland as an excufe for m y  trou blin g  y o u  w ith  this paper.

T h e fe  curious fofiils w ere found in a chalk-pic in Norfolk^ from  
whence they were ient not lon g  lince to  m y  ta c h e r  M r  Hen.
F .  R . S.

Fig-62. Fig, 62. Is a bekmnltes, w hofc apex Is p e r f e d i  the conic c a v ity ,  and 
the longitudinal feam , evidently diftinguifiiable ; w h ich , as w ell as the 
contcxture ot the fubltance whereof it  is com p ofcd , fliew  it to  be a 
true helemnites; but on it’s furiacc are placed, in their natural con
dition, by which I mean not at all fcem ingly  petrified, or otherwifc 
altered, tw o  o f  thofe ’vermiculi that arc lb ircquently found (lick in g  
to oyfters, fcallops, and m any other kinds o f  ihells, when taken out 
o f  the fea.

Fig 6 3 .  Tig. 63. A fru jlum  o f  another the apex w h ereof is b roken,
but the conic cavity  is ftill rem aining, and Jhewn at a. T o  this 
belemnites adheres a ihell o f  the o yfter-k in d , which is fattened thereto 
fo ftro n gly , that they are not to be feparated w ith ou t breakin g  : 
w hich  ihell, as w ell as the before-m entioned feems not al
tered in it’s fubilance, but appears like  a recent one, oí w h ich  m any 
arc to  be m et w ith in the cabinets o í the curious.

i*lg. 64- Fig.  64. Shews the other fide o f  the faid iliell, wherein the cardo  or 
hinge at b  is plainly difcernible ; at c  appears the broken  end o f  the 
helemnites^ where the radiated contexture (w ell kn o w n  to  belong to 
their bodies) is reprcfented, as alfo the longitudinal feam  at d.

A s  thefe fpccimens are undeniable proofs o f  m arine bodies adhering 
to  helemnitce^ feveral o f  the curious w h o  have fecn tliem , are o f  opinion, 
that they tend likew ife  to  p rove  the belemnit¿e to  be marine productions. 
I t  m ay probably be objeéted, that thefe iliells m ig h t have been brou gh t 
and depofited near the belemnita  whereto they arc affixed, b y  w hatever 
m ig h ty  change it  came to  pafs that produdcions o f  the fea are d ifcover- 
cd in m o il  countries at great depths in the earth, and in the bow els o f  
m ountains at gre a t diftances from  the fea (even fupp ofin g  the helemnita 
to  be lapides Ju i gen eris ,  and produced in the cartli) and that thefe fnclls 
m igh t be cemented to  them  afterwards b y  fom c mineral, ftony, or 
other matter. B u t the fo llo w in g  obfcrvations w ili render this im p ro 
bable j ' f o r ,

j .  T h e  verm icu li o f  Fig. 62. are not any fpccies o f  the /ubuli marini, 
found fometimes rccent, and fom etim es fofiil, detached intireiy from  
e v e ry  other b o d y  j but are o f  that fort, w hich  is perhaps never fecn

fcparate,
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feparatc, or in any other manner, when recent, that attached and faf- 
tcned to other iliclls o r  ftoncs j and they are placed on this belemnites 
e x a d ly  in the fanne manner as they arc co m m o n ly  found on other m a
rine bodies; v iz .  ly’in g  on their broadeiV fide, w ith  their r id ge  upw ards, 
and glued as it were thereto by a ílicDy íubfíance.

2. In Fig. 64. at is plainly to  be d ilt in gu iilied , that the íliell has Fig 64. 
been faíhioned thus by the co n vex  furface o f  the belemnites^ in the fame 
manner as thefe fliells co m m o n ly  receive a form  from  w hatever fubftancc 
they avlhere to ; which plainly im plies, that this fhell wus faftcned to the 
b elm n iies  when itfc lf was very  fm all, and in a g ro w in g  ftate *, and that 
the fliell in it*s g ro w th  was form ed according to  the figu re o f  the b ody 
on w hich  it was ainxed : but fuch g ro w th  could  not pofTibiy have p ro 
ceeded any-w herc b u t in the f e a ; and therefore thefe tw o  bodies m u ll  
neceíTarily have been in the fea at one and the fame time.

T h e re  is now but one w ay moro, w hereby thefe ihells (fu p p o fin g  the 
helemnita  to  be rtones fu i  gen eris)  could  poilib ly  becom e affixed to 
them  ; which is, that the belemnitie m igh t have been b y  fom e accident 
throw n on the fe a -fh o re ; and that there the Hiells m ig h t  faften them - 
felves to them , as well as to  any other (lone. B u t as this m u ft im p ly  
fom e form er convulfion in nature, w hereby they were cail out o f  their 
natural beds upon the fea-fliore *, and again a fecond convulfion to  carry  
them  to  the ch alk-p it  wiicre they were found j fo far-fetched an objec
tion w ill,  I believe, carry but little w eight.

'I 0  conclude, I fab m it to  y o u r  opinion, whether the fides o f  the 
conic c a v ity ,  whereto the o y íler-fh e il  is affixed, has m oft the appear
ance o f  a ilone or o f  a fiiell.

|H

\

X X V .  I lay before you  a curious and m o il  extraordinary foíTil, w hich  SomeYaxt- \
was lately fent to  m e for that purpofe by m y  w orth y friend D r  Nliles^ bnc(/.Ammo- 
o f  ^ooting^ F. R. S. It confills  ot 26 jo in ts , which he calls vertebrae^ ‘
and 1 believe fuppofcs to haver been the jo in ts  o f  the back-b on e or tail ™  '
o f  fome animal j bu t, upon confidering them  w ith  attention, they w ill f i lm  Mr '■
perhaps rather be ju d g e d  to  be the fevcral articulated divifions that co m - h  Baker, 1
pofe the b ody o f  Ibme kind ot nautilus^ or o f  fom e one or other o f  the F- ^ 5. to the 
various fpecies ot the am m on ita : w iiich opinion is 1 th in k  fupported 
not on ly  b y  the fpiral figure, which they form  when p u t  togeth er, but 
likew ife  b y  the traces or m arkin gs o f  iuch-Iike  articulations, found on Feb. 9. 
fom e particular kinds o f  foflil nautili and ammonita  j  one w h ereof I aifo 1748-9. 
lay  betbre y o u , as a p ro o f  o f  this conjecture. -j

Y o u  will obferve alt the parts o f  this u n co m m o n  fofTil are converted  ;
into a fort o f  fparry fubftance, and th at they are articulated w ith  one
another in an exact and beautiful order. I have faftened them  together
in tw o divifions, that th ey  m ay be exam ined m ore eafily than they could  
be, i f  they were all feparate, and in c o n fu f io n : and indeed I am  not 
quite  fatisfied that thefe tw o  bundles belonged  both to  the fame in d ivi
dual a n im a l ; i f  they d id ,  fom e jo in ts  m u lt  be w an tin g  that cam e be-

V ü L .  X .  P a rt  ii. 4  N  tw ccn
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r 642 O f  Spar and Sparry Produdions.'
} tw een  them , and united them togeth er, as tiie tw o  ends d o  n o t at pre-

”  lent m atch ; and what m akes m e fuípeél they did not, is a iiiÍTcrent ar
ticulation to  be obferved on one fide o f  that d iv ifion  m ade u p  ot the 
largeft j o i n t s : bcfides, the w hole num ber appears rather too m u ch , 
and the fmaller jo ints  feem to  m ake up a  b o d y  w h o le  figu re is nearly 
perteit.

i
Fig. 6;. fjr^. 65. T h e  larger joints.
Fig. 66. Fig. 66. T h e  Imaller joints.

Fig. 67,68. Fig. 6 7 . and 68, T h e  fore and b ack  fide o f  a fingle  joint.

I P .  S, D r  Miles  fays they belong to  D r  Clark o f  St Alban's ; that they
w ere found in Oxfordjhire^ and were form erly in the poflcfl'ion ot the 

late M r. William Beckety furgeon, F. R. S.

An enquiry X X V I .  I ihall confider fpar here as the genus, at the head not only 
into the ongtj fpccics o f  com m on fpar, and incruifatlons o f  w h at colour fo-.
proferiieto/ cryftuls and gem s, which are here underftood only  as finer
Spar, anJ and purer fubftances ot the* fpar kind ( i ) .
sparry Pro- T h ere  are feveral forts ot thefe fparry prod u ilion s, w hich  are care-
duñions;/wr-fully to bc diftinguiihed fix>m cach o th e r ;  but they m ay all be confi- 

S^zrTorCry- re g a rd to th e ir  original (late, or w hat they have b een ;
next place, as to what they now  are, that is, as to  form , 

/AiCorniih fize, colour, hardnefs, texture ot parts, and direction o f  tlicir Ihoots
’i in the mines or quarries. T h e fe  particulars, fcparately difcuifed, m ay
j m S 's -  poiTibly lead us to  feveral probable c o n je tu r e s  concerning the original
 ̂ ¿etterio Ema- d itlin gu ifh in g  properties o f  thefe bodies, fuch as m ay alibrd

I nucl Mendez fom e ligh t to  this perplexed and intricate fubjeél.
j da Cofta, T h a t  all fpar lias been, at one tim e or other, in a ilate o f  flu id ity ,
I E/q; F. R S. jjg maintained, I think, w ith ereat reafon, as well as fupported b y
( jrcm the Rev i » *   ̂ r r  \ rP * vt
I j i / r W n . B o r - ™  m oft eminent Naturalifts (2)^ In fom e
I I.icc. N*-. 493. fpars arc fbunil ílraw s, and other ligh t bodies ; and w e m ay therefore as

; P 250. oa. ju ft ly  conclude them  to have been once fluid, as the am ber that inclofes
the bee. In Ibme itones, whereon were fparry concretions, D r  Wood- 

1749. found fragm ents o f  fiiells, and pellicles o f  the o v a  o f  fiíhes j a

*750-
Scft, 1. (0  The properties of cryflal afligncd by a late treatifc {Afr Hill’/ Nat. Hiji ofFojJiU\

fucli ns keeping icfclfuruiffcfled by acid menllrua, rerrsaining unaltered in a moceraie fire, 
and giving forth fparks of fire by collinon (whereby that author diftinguiihes it from 
fpar), nre here reckoned, rather to be accidental than clafllcal differences, owing to a

are, which are opaque, and yet in the Tame hexagonal form as cryilals j whence it ap
pear?, that fpsr and cryital do not differ'In fubfiance nnd nature, but in tranfparency, 
colour, and ¿iffcrenc degrees o f  purity ** Spars much th efim ew ich  cryAals, j:iys Dr 
“  Vhtt  ̂OxJ. p. 98. 52.”  And. Bociius doubts no:, but tiuiy {viz. Spars) arc o f  the
iatne master with gems, ib. 5- ^3.

(2) Pf 'coa\va/d's Cat. Foil'. \ 'o l. I. p. 15 1, and 15 7 . N®. 78. aiiSiqae pajfm .

certain
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certain evidence, th at this fparry p ro d u ilio n  was not anterior to  the 
D e lu g e  i for the ftone m iifl have coalefced and hardened upon the íhel!, 
before the fparry concrction could  have fixed upon the iurface o f  the 
itone ; and as I apprehend, the Learned arc now very  w ell fatisfied, 
that fuch extraneous foílils as are m entioned above, are not the lufus 
natura  i but the exuviae o f  animals b ro u gh t where w e find them  by the 
waters o f  the D e lu g e . W h e re v e r  any num ber o f  the fliotten fpars 
occur, there m ay be feen fucccifive incruftations and cryftals fix in g  on 
other cry lla ls , fom e incruftations broken off, and Ihew ing their concave 
bafc, fliaped b y  the cufpis o r  ap ex o f  the diam onds on which they were 
once faftcned ; which fliews, that there has been a fuccelTion o f  leparatc 
and d iO in it indurations. In fcveral places w e find w a v y  procefTes form - Fig. 69. 
ed in tliin plates, on the perpendicular fides o f  the rocks, b y  the fpars 
f lo w in g  dow n in the lam e manner, as one w a v e  fucceeds another on the 
fe a -f l io re ; to  w hich  w c  m ay add, the frequent form ation o f  fparry 
cfllorefcencies, accretions on walls, and O aladites h an gin g  d ow n  from  
the vaults and caverns o f  deferted m ines, evidences fufficient o f  the 
m odern date o f  fuch produ6tions. T h a t  w e m ay the eafier apprehend 
this truth o f  fpars liavin g  been once a fluid (upon w hich  m uch depends), 
it  m ay be* here ob fervcd , that fom ething v e ry  like  this procefs, (I mean 
liquors hardening into ftone) is co m m o n ly  feen in the efl'eils o f  p e tr ify 
in g  w a te r s ; where as foon as the ftony ju ice  meets a prop er nidus o f  
w o o d , reed, grafs, o r  the lik e , it w ill forfake it ’ s ftate o f  flu id ity, and 
becom e a folid f t o n e : w h y  then fiioukl it feem m ore unaccountable or 
d iiiicult, to  conceive  that the fame alteration ftiould happen in the 
bowels o f  the earth , and in larger maífes o f  m atter ? F o r  as the fam e 
caufe w ill in like  and equal circum'.'.ances produ ce the fame e ffe ft ,  fo to  
p rod u ce  a greater effe<5l  {viz. an alteration o f  form  o r  m otion  in a g re a
ter quantity  o f  m aterials), there is need only  o f  a proportionably  greater 
force in the caufe ; it being as eafy for a pow erful effort to  produ ce a ro c k ,  
o r  a m ountain, as for a Imaller force to congeal a pebble, or form  the 
fnialleft g e m . I f  it w ere poffible, therefore, for us to be us attentive w it-  
neffes o f  the changes w hich  happen under the furface, as w e  arc o f  thofc  
w h ich  appear on the banks o f  e v e ry  p e tr ify in g  fp rin g , w e  ftiould dif- 
co vcr  m any new ftones produced every  now -and-then, w h ich  b y  their 
flrmnefs appear now  to  have been as o ld  as the w orld  ( 3 ) .  It  is indeed 
a v u lg a r  m iftake to im agin e, that tim e has added, o r lh a l l  add, to  the 
firmnefs o f  a fpar ; or becaufe it is fo hard and c o m p a d  a b o d y , chat 
it  cannot therefore b u t be as old as the fir ll form ation o f  t h in g s ; io r  
rpar becomes as hard at the firft tim e o f  it ’ s confolidating, as it w ill be 
ever after, as w e find by the exa6t ftiape, and the fmooch fides w h ich  
Cornifl) Diamonds m a k e  in incruftiations, and all after and fecondary

{5) Since the writing o f  the following Treaiife, M r ///// { AW . H ijl. o f  p, 157.) 
by a curioos chemical invciligaiion o f  :iic lapidcous contents o f  water, fay.% “  T h at ftones 

and minerals, formed o f  cryftal and fpar, need not be fuppofcd all o f  them as old as 
the Creation or Deluge ; bat may be, and unqucllionably are, formed to this d ay.”

4 N  2 con-
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concretions. T h is  fparry liquor is ftifF and i lu g g ii l i ,  and ap t to  har
den i b u t it is a liquor h ow ever, before it becom es a fionc. N o r  is 

p this opinion fingular, but adopted by m any ot the M oilern s as well as
Antients. Pliny from  the rcfemblance that c ry  It als have to  w ater,

■ carried this hypothefis m uch too  far, and tl'.ought thi^m to  be nothing
j more than water congealcd by exccfiivc  coii; •, and Dicdcrus  cftccm s
u them no better than a concretion o f  pure w ater, a ifigning h ow ever a dif-
I  fcrent caufe, concluding them  hardened by a divine heat, y jgr ico la

m akes the fu ccu s lapiaefcens the original matter oí which ilones are 
form ed, fom e b y  the heat, others by the cold (5 ) they m eet w ith , 

,, d u r in g  the ftate o f  fluidity (6). M r  Geoffrcy'% hypothefis fuppoles cry-
r ftal to  be form ed o f  thin equable plates, that water is the vehicle o f
i cryftalline parts j and when thofe parts m eet together in any quantities,
I the water eafily evaporating leaves the cryftals to  form  them felves into
f  hard, pellucid bodies. M r  Boyle's opinion was, that thefc bodies were

originally  in a fluid ftate (7).
Seil. 2. ’ T is  water that firft occafions, and afterwards maintains, this fluidity *,
Whence this reafon w h y  w e find none o f  this fparry mafs in i t ’ s fluid ftate,
fuidity. nor ever fee this Japideous ju ice , is, becaufe w hilft it remains incorpo

rated with the water, it is not to  be diftinguillied from  the liquor in 
which it fw im s ; and as foon as ever it is deferced by the water that c ir
culated it in the bowels o f  the earth, and other neccifary circum ftances 
concur to produce that change, it becom es fton e: b y  water it is that 
the fparry atom s are w alhed forth out o f  their repofitorics (8), co lle ite d  
into a th ick , tranfparent, or o p a k c  ju ice  (the i 'o n y  particles attradling 
each other as m uch as the intermediate water will g iv e  le a v e ) ; and as 
foon as the redundant water is drained off, or evaporated, the lapideous 
parts (now m ore at liberty) accede to  a c lofer union, and are aíTilted 
greatly  therein, as well b y  the condenfing nature o f  co ld , which c o m - 
prcfles the parts, and forces them  nearer one to the other, as b y  fudden 
evaporating heats ; and thus the ftone form s itfelf, fo m uch w ater reft- 
in g  in the pores and interftices o f  the parts (in proportion to  the n u m 
ber and m agnitude o f  thofe ports), as is neceft'ary to  fix it into a con- 
fiftency for, as I apprehend, there is no com poun d b o d y , but b y  means 
o f  the C h em iil ’s fire w ill y ie ld  fom e water ; but as foon as all the water 
is thrown off, the body lofes i t 's  hardnefs and con tin uity , and turns to  
a  calx and powder.

(4) U b %r. c  z
(5) “  lJtiOf¡ue enim modo fji:: pottjl LapisV jig. deO rt .Suit .  Lib. 4. Bpf.i. EJit.

^  57-
(6) Jb p. ^6.
17) Sec Theory o f  Chcmiftry, hy SLaiv, i\ot. 120.
(8) M'6od\Kar<t% N at. H ill, o f  the Karili, 2d Edit. p. 189.
*• Water ti'c only agent that educes tlic matter, o f which they {>uiz Tpar and 
cr>lhil' confill, oot o f  the iirata. and compiles and forms it in the perpendicolar 

** üíTurcs.”  i^'esdward'f N . W Jl. Fojf. \ ’ol. 1. p 150.

H e re

unEO



(9) See i í̂///i/dn's Travels into and Bp. Humet
(10) It alfo vcinsor granulates, or lo th , every kind o f  ftone ; and is oftentimes found 

to compofc whole loads or veins, without any mct?!!ic or mineral mixture, or any par- 
ticulur lhapc, more than the ñlVurc in which h  relied comprclTed it into.

Other

0/*Spar Sparry Produdlions. 64^
H e re  1 b e g  leave to  propofe a few queries.
W h e th e r  I par is not the univerial glut; o f  ftone?, d iftinguiílied  From i. 

earh other by the various m ixtures o f earthy, mineral, o r  m etallic par
ticles, but all united b y  the fparry liquor ? lor it Teems to  m e, that 
there is fcarce any faml, nodule, lione, o r  ore, w hich  cither b y  the 
naked eye, or glafles, m ay not be difcerned to have a certain portion 
of fpar, clear, or o p ake , in it ’ s com pofition.

W h eth e r  it is not reafonablc to  believe, that ftones in all ages have ^ e r y  2. 
been, and are ftill fo rm in g  in the e;irch, in fem e luch manner as is h ire  
m entioned, whenever the neceffary materials and caufe concur with pro
per incidents ?

W h eth e r  this hypothefis is not better adapted to  account for tcilace- ^ ery  j. 
c u s ,  and other extraneous bodies, found inciofed To often in maifes o f  
ftone, than D r  fVoodward's fup[)ofition, that a 1 ftones were reduced 
into a Huid mafs by the waters o i the D elu g e  *, which waters being thofc 
o f  the ocean, we cannot allow  to have any fuch d iifo iv in g  p o w er inhe
rent in them , and therefore they produce no fuch c iie ft  ?

W h e th e r  there are not quarries o f  Hone, which when left idle, or -̂ êry 4, 
u n w ro u g h t for fom e tim e, yield a freih fu p p ly  o f  ftone in the chanels 
and hollow s o f  the faid quarries, w hich  had been before th o ro u g h ly  ]
cleared b y  the w o rk m en  ( 9 ) ;  and whether this w ill  not confirm  the j
fuppofition, that ftones form ed fm ce th e  D e lu g e , in places where ihells, 
teeth, and the like  bodies, were depoficed by the waters, incloied them  
in their fubftance ?

O u r  Cornijh fpars arc either plain, A m p le, and unfigured, or figured Scfl- 3. 
into various and reétilineal ihapes. Diferent ap̂

A l l  fparry  liquor is in itfclf ftift' aiid í lu g g iíh ,  and covets  no ih a p e ; 
but, being intim ately m ixed w ith water, which is the reftlefs agent, to 
difpcrfe, colleél, and renew all fubterraneous nature, it m oves as a fluid Ij
b y  the rules o f  gravitation , that is, from  a higher to  a low er pofition, Ij
till m e e tin g w ith  a retentive bed, the water no fooner retires, and leaves 
it exiK>red to  a drier or colder air, than it dries, and hardens into ftone, 'Í
in ihape and fize, as the attraction and quantity  o f  it*s ow n parts deter- ¡ i
m ine, or the c ircum am bient bodies w ill  g iv e  it leave to  fix and extend [(
itfclf.

Som etim es w e  find the fparry liquor fpread into thin plates on the plain Span. 
horizontal o r  oblique planes o f  rocks *, fom etim es w e  trace it in 
iheets dow n the fides o f  fiftures ; and where it meets w ith  im pedim ents 
o f  g rave l,  or ftone, it  w ill refemble branched lim bs, c la y , boughs, and 
ftu m p s o f  ftirubs ; fom etim es it drops fro m  vaults, and roofs o f  caves, 
w hence ic has the name o f  StdaStites  ( lo ) .  In all theíc cafes it  is plain, 
that the ju ice  had no other m otion , w hilft a ju ic e , nor appears in any

i
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other ihape now a ilone, than wliat it*s ow n w eigh t or gravitation , d u 
ring  it ’ s I ta te o f  fluidity, inclined it to. In chcfc uninform ed rude pro- 
d u A ion s, it is very  plain, Í th in k, that the ju ic e  wanted thofc active 
principles (whatever they be), w hich  enable it at ocher tunes to  ihooc 
into regular forms.

Fig 7̂  Fig  ̂ 70. is a fpar pebble, it’ s furface about the roughnefs o f  the peach-
ilcin, inclofed in part o f  it’ s focket, which is alfo o f  fpar, angular, and 
pu cu lated (w h ich  latter property is rarely m et w i t h ) : the coat o r  fockec 
is m ixed w ith  folid white m undic, and co ck le  ; which laft (or the fame 
principle, which throws cockle  [ 1 1) into this oval figure) feems to  have 
determined this fpar to it’ s fingular, viz .  orbicular ihape *, for it is ob- 
fervcd, that where cockle  is plenty, fpar-nodules round as m u l l e t  balls, 
and b lack , in fockets o f  the fame colour and fubltance, are freq u en tly  
found. B u t as this pebble was not b lack , as co ck lc  alw ays is ; it m a y  
therefore be queftioned, whether the íhape ot it m ay not be o w in g  to 
fo m c  metallic (vtz .  iron or copper) principle, rather than to  cock le , 
and whether cockle  itfelf be not m ore probably indebted to other pow ers 
for it ’s orbicular nodules, in fuch iheaths, than derive them  from  any 
inherent a i l iv i ty  o f  it ’ s own. T h e  exterior o f  the íhell o r  íb c k ct  has a 
thin incruftation o f  g ritty  cinereous m undic. It cam e o u t o f  W heal 
Royal mine, in the pai iih o f  Cambrón^ Cornwall.

Ofxncrujia  ̂ T h e  next appearance o f  fpar bodies, which I ihall here ta k e  notice o f ,  
is that o f  incruitations *, thefe fom etim es m ake  one continued íheath. 
Jump, or m afs, and inclofed in them  w e find Cornijh Diamonds^ grains 
o f  tin, and other adventitious bodies, plainly o f  a different textu re and 
colou r from  the crufts which furround them  ; fo that incruftations m u lt  
be cautioufly diftinguiíhed from  the entire /heaths, or la m in a ,  w hich  
com pofe  the colum n o f  hexagonal cry ita ls , and which arc really form ed  
at tiic fame time w ith that colum n, whereas incruftations are additional, 
and after concretions m ade on the before fettled original grains and 
colum ns, ( 1 2 )  fom etim es thefe incruftations, are b u t fp rinklin gs o f  the 
cryftal drops, w ithout any continuity, o r  m utual contact *, and in this 
cafe, when the pearly drops are them felves brigh t and tranfparent, and 
the ftone they fix on, o f  an agate colour, or any liv e ly  op p ofition , the 
incruftation is exceedingly  beautiful. O n  one íhotten bliftered fpar, 

rig  ; i .  I find the incruftation w hite, not pellucid, f lo w in g  in parallel threads 
b y  each other in fcvcral places pafiing  from  one tubercle to  another,

(11) Cockle is a black, (hining, light ftone, free 0/ all metal, diücrcnt from mock-lead, 
j common io the tin-mincs o f  Corn-wall.
I (J2) IncruÜationsare fo many evident proofs ofrtones not being formed all at the fame
I  tim e; (oT tazwy Ccrftij/f Oiam vdt, and columnar ihoots o f  tin, cubes o f  mundic, and
 ̂ grai; ■ of lend, arc often broke o ff from thefe their ir.ciofures j but the angular cavities,

j with their rtrait edges and fmooth /ides, ftiil appear in the incruÜation ; which plainly
/hews, that the diamonds and tin fhoots, i¿c. were firft formed and hardened, and then 
fuiTouudcd and united into one lump, by a fucccilivc induratioa o f  ihcfe cryftal or fpar 
cruib.

without
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w ith ou t touching  the ih 'tcrí^ erM  hollow s j b y  which I conclude, that 
this fpar was fixed on the perpendicular fide o í  a fiíTírre ; that the ju ic c  
o f  this iricruftation Avas o í  the fialaStUes k in d , and, p roceedin g  iro m  
the fame caufe, defcended in a iim ilar tlircótion.

Ftg. 72. is a bunch o f  fcm i-pcliucid fpar, íliot into reclincd concs, Fig 72.^ 
m a k in g  an angle o f  3 0 °, w itli  the furfacc o f  the ilone ; the Tides o f  
chefe concs are a very  curious fre tw o rk  o f  littif  fpires o r  briftlcs, m any 
o f  them  iharp as the fm alk'ft needle, and poin tin g  nearly in the fame 
d ireftio n , as the cone on w h ich  they rife. T h e  iurface o f  theie ílioots 
is o f  a ferriigineons tint, biit their inner fubilanre pellucid , very  little 
fhort o f  that fpar, w hich  for it 's  clearnefs is called C r y iia l ,  and more 
tranfparcnt than m any hexagonal flioots ; *tis the only  one I have feen 
o f  it*s kind.

Fig.  75 . is an aíleríík  o f  the cleareíl fpar ; it ’ s flioots or rays are hcxa- Fig /j. 
gon al, fw ellin g, or g ib b o u s , in the m id d le  ; rhcir fides not plain, 
o r  o f  one level furface, as our Corntfl} Diamonds generally arc, bun 
ridged near the edge», and fom ew hat hollow , but not u n ifo rm ly , in the 
m id d le  *, the points o r  terminations were entire and íharp, but not to  
th at degree  aculeated as the form er conic fpar ; but it is v e ry  plain, that 
thefc fpires never had any hexagonal a p ic e s ; the underm oft flioots 
fpread horizontally  j but tlie other rife g ra d u a lly , m a k in g  ag reatcr  angle, 
till the m iddle  ones m a k e  nearly a r igh t angle w ith  the bafe, w h ich  has 
a fcrrugineous circular fpot in the m kld le , trom  whence the rays re g u 
larly proceed on every  fide. p:g 5̂̂

T h e fe  are fom e o f  the m o d  fingular fpars w h ich  have rcached m y  
obfervacion ; b u t the general fliape o f  our figured fpars is h e x a g o n a !; 
and thefe hexagons either confift o f  a ihaft or co lu m n , and a point with 
the fame num ber o f  fides correfpondent to  the co lu m n , o r  are only  t’ig- ;r- 
points, that is, pyram idal hexagons i lu c k  on at their bafe, upon  the 
furface o f  their ito n y  beds. fig-

In a thin cake  o r  lu m p  in m y  pofiTefiion, one h a lf  o f the fpar ílioots 
from  one fide, the other h alf  from  the other •, and fo incrufts the planes 
o f  both fides w ith  hexagonal apic£s. Fig. 79.

H e re  the fpar (as appears b y  the tendency o f  it*s fibres, when the in
terior texture is exam ined) ftru gg led  to  form  ftems o r  fta lks to  thefe 
c u f p i d e s but either the effort was not v ig o ro u s  enou gh , o r ,  tlirough 
the im purities o f  the ju ic e ,  the fparry o r  cryftalline principles had no 
room  to extend or p rotru de them felves into the (hapc th ey  fecm incli
nable u n t o ; fo th ey  lie blended, and their lineaments fcarceJy to  be 
diftinguiihed from  the general mafs.

So m e fpars rife out o f  the general furface, into large orbicular blifters, 
th ick  fet w ith  hexagonal points d iv e rg in g , as rays from  a center. Fig 80.

'rh efe  blifters o r  protuberances are in other fpars fubdivided into 
num bers o f  other fm all, orbicular excrefcencies, and the cufpides  very  
fm all, bu t, l ik e  the pointed f i io o t s o f  m oft Cornifl} fpars, hexagonal. Fig. 81,

A t
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A t  the root, or where they jo in  to the ro c k , thefe g lob u lar  maíTcs 

i h e w  in w h a t  direólion tht* ju ice  c-Xcited i t fd f ,  fp rii.g in g  comn'>only, as 
from  one General ccnct-r, and extcntiing u fc lf  cquabiy on cvci y fide. 
W h e n  the ju ice  is fim pie, anti o f  one lore on ly , chc rays are continued 

Tig. S i. from  the cente r to  the LXtrcaiitics. B ut when the ju ic c  is o l tw o or 
more tlilTcrcnt m ixtures and im pregnations (w hich will generally  appear 
from  the difterent colours and degrees ot tranlpareiicy,, then the ertort 
is various and íucccÜive, protruding the ju ic c  according, and in p ro 
portion to the dilicrcnt a¿h vity  o f  the ftamina^ o f  which it confifts ; and 
in both thefe cafes I find the coarfcft and m oft terrene p a n  o f  the fparry 
lu m p  next the center, and the m oft tranfparent and pureft lliot iorth , 
to  form  tlie pyram idal cufpides o f  the circumference. T h o u g h  the 
effort is various and m ultiple, the feveral ju iccs  p reftrve  a parailelifni 
to  each other, and to  the extrem ity , each ju ice  proceeding no farther 
than it’s ow n im pregnation w ould carry it j and therefore fettling in 
parallel lifts or lines behind cach other, and their angles lefs and lefs 
perfcdl, that is, becom ing more obtufe, till you  com e to  the ro c k ,  or 
Jifclefs Jump o f  fpar, which the effort had no p ow er to m o ve , and thro ’ 
which the im pregnated and purer juices efcaped, according to  their de
gree o f  m obility : the bafe o f  one o f  thefe orbicular lu m p s, w h ich  has 
ieven diftindl lifts or tillets one within the other, befidcs k ffe r  lifts. 

Fig. 83. m arked (b),  will explain what is here fuggefted  + .
T h e fe  hexagonal points d o  not alw ays fit clofe to  the b ody o f  the 

ro ck , but are as often found m ounted upon colum nar ftioots o f  the fame 
num ber o f  fides ; and thtfe  are w h at are com m on ly  called Cornijh Dia- 
monds: they are generally found larger fom ew hat at the bafe, where 
th ey  fatten on the ro ck , than at the to p , where they fupport the cufpis. 

Fig. 84. Som e o f  thefe ihoots have alfo hexagonal points at cach end, and are
P'g. 85. fometimes found fm gle, that is, detached, and w ith out a root, as the

Naturalifts fay ; but 1 h ave  them  alfo in lu m p s fixed fide by fide, but 
Fig. 86. in no parallel d ired io n  (13 ) .

T h is  is the general and m oft com m on appearance o f  o u r  Cornijh f i 
gured fpars and cryftals, v iz .  either hexagonal points on the ro c k , or 
com m on fpar, or fixed on ihoots or colum ns ot the fame f i g u r e ; but 
w e  m uft not im agine, that fpar aflumes no other ihape, b u t what has 
been here mentioned. I 'h e re  are alfo trigonal and cubical fp a r s ; but 
o f  thefe forts I have not y e t  feen any in Cornwall  ̂ I iow ever, as our

f  a. T h e  clearcil cryftal. f .  Small fillet o f  purpled fpar.
b. Sup-pcUucid, inclining to purple. g. Flock-white
c. Flock white, not pellucid. b, LilU o f  fpar lefs díñinfl.
d. Large fillet o f  purpled fpar. 1. T h a t fide on which the effort was
t .  Flock-white. faint, and the (hoots fcarcc perceivable.

( 13) Thefe Ihoots are not always llrait, but are found fometime# bent or crooked j but 
as this deformitjr is owing to fome accidental interpoGng force or obllru¿tion, during the 
time o f  forcing, it will not, I apprehend, make the bouy of a different ipecies, as long as 
ail the oiher common properties are continued»

obfervations
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1O f  spar and Sparry Produdlons. 649
obfcrvations in this inquifitive age are daily g r o w in g  m ore cxtenfive, it  
is very  probable, that new and undefcribcd Jhapes o f  i'pars m ay often 
fall under our notice : w hat I have here m entioned feem m oft worth 
notice V but to  pretend to num ber them  all, w ou ld  be very  e x tr a v a g a n t; 
for they are v a ry in g  every  d ay  upon our hands, and nev/ mines throw  
forth new  form s, according to the diiTerent com binations o f  their folid?, 
and the im pregnation o f  their waters.

It has been ol^ferved before, {Se¿f. 3.) that water and the fparry ju ice , 4 

confidered f im p ly , w ith ou t any other aid, will proJu ce only the irre- 
gu iar, ihapelcfs maíTes o f  fpar, incapable o f  any a i l iv i t y ,  or 
tow'ards ihape and figure, and determ ined only b y  the com m on  prin-' 
t ip le  o f  gravitation , to  that p o lk io n  in w hich  w e iind i t : w c  m uft call 
in therefore the afTiftance ot fom e other principle, to account for the 
rectilineal regular pha;nom cna o f  thefe fparry productions. -í

A s  the general appearance o f  our Conuflj I'pars is hexagonal and uni- j?
fo rm , there m u ll  be fom e one general principle to w hich  this great ■/.
uniform ity  is to be referred. I f  thefe fpars o w ed  their form  to any m e- Í
tallic principle, that metal w ou ld  be found, when th e f iu o r  was throw n 1'
o f f  by fire : b u t the contrary is apparent, the clearcft fpars y ie ld in g  no ;j
m etal. A n d ,  indeed, it m ay here be obferved, that when the Itony 1

ju ice  meets and coalefces w ith  any m etallic particles, that ju ic e  ilioots ;;
not into it ’ s natural form , b u t by tin is forced into prifm s, and various 
fp eadum s  b y  lead, into cubes ; and b y  other metals into other form s : i:
Í0 that it never retains it ’ s hexagonal fliape, but when free o f  metals.
A s  therefore there is no metal in our regu larly-figu red  fpars, w e m uft t
have recourfe to another origination ; and fait, as I take  it, is m oft ‘i
l ik e ly  to be that aétive principle, by w hofe  force the fluid in w'hich it is i
m ixed , be it pure w ater, or lapideous ju ic e ,  is m ade to  flioot forth into 
regular reólilineal maíTes, agreeable to  the original lliape and figuration  ^
in w hich  thefe falts were firft created. *T is  b y  the force o f  falts that ¿
liquid  bodies are throw n into all the geom etrical planes, angles, and Ü
m ore  com p o u n d ed  íhapes, the variety  o f  w hich  is no lefs fu rp r iz in g , i,
than the conftancy and uniform ity o f  each particular fpecies ; tfie fam e 
fait ih o otin g  ftill into the fame figu re (as is plain from  all artificial cry- 
ftalUzations), when not ftreightened in ro o m , or otherw ife determ ined 
b y  heterogeneous m ixtures. T o  produ ce fait fro m  any liquid  b o d y , 
tw o  things arc requifite ; firft, that the redundant liquor, in w hich  the 
faiine particles are k e p t  too  m u ch  difperfed, and too  rem ote to  a ttra ft  i
cach  other, be d ifch arged  (w hich  is ufually perform ed by evaporation), i!
and that the rem ainder be expofed to  a colder air. T h is  fim ple  plain  *
procefs w ill  produ ce all the varieties o f  cryftallization  ; the falts co n -  í

tained will (hoot into their peculiar form s, po in tin g  forth their darts, i
regular planes, o r  fpires, into fuch figures as are prop er either to  their r
native or com p ou n d ed  falts. F r o m  this eafy and inconteftable proce
dure o f  liquids into figured and folid bodies (to w h ich  n oth ing  m ore is 
required than heat and cold)> m ay it not appear probable, that fom e- 
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th in g  like this has happened, and does ilill  happen, am o n g  onr fpar- 
loads in the mine ? F o r  inftancc ; when the ju ic e  o f  fpar, im pregnated 

 ̂ W rongly w ith fairs, which have been from  tim e to  tim e im bibed, is fuf- 
f ic ien d y  drained from  the water (w hich not o n ly  co llcftcd  the fparry 
mafs, but k e p t  it in a fluid Ib te ) ,  cither b y  natural heat, fo com m on  
in mines, or by the w ater’ s running o f f  into crevices, where the IbfFcr 
ftone-juice cannot follow  it ; in other words, when the w ater doferts the 
f p a r ; the fpar, as foon as a colder air fucceeds ( 1 4 ) ,  ihoots, and is pro
truded into figures by the fait which it contains ( 1 5 ) ;  and thus it hap
pens that w e  have fuch figured bodies fro m  the fpar, w hich , w ithout 
thofc falts, w ould  ihew  us no fuch flioots as v/e call Cornljh I^iamonds, 
hut fix quietly into íhcets, and even plates, or d rop  dow n w herever it*s 
ow n  w eig h t would carry it.

W h a t  fort o f  fait it is, which inclines fpar to this hexagonal form , is 
the next th in g  to  be inquired i n t o ; and m oft probably will appear to 
be that o f  nitre, i f  w e confider that the refemblance betw ixt the figure 
o f  what we call Cornijb D iam onds, and that o f  the pure unm ixed nitre, 
is fo great, that no tw o  things can be m ore e x a d iy  alike. “  T h e  know n 
“  figure o f  nitre, fays Grew {CofmoL p.  15 .)  is a fexangular p rifm .”  
“  Particulas nitri Lifierus deprehendit fexangulas, tenues, longas, late- 

ribus parailelogram m is, &  e x  altera parte in p yram id ale  acu m en  
definfntes.”  Phyf. Cler.^'vOy tert. Edit. p .  150 . T h is  exaél refem 

blance is fufiicient to m ake us conje£lure, that thcfe fparry productions 
m a y  ow e their general figure to  a nitrous fait, w h ich  exerted itfe lf  at 
the tim e when the ju ice  o f  fpar becam e ftone ; and I ihall endeavour to  
fu p p ort this conjefture only  b y  one authority, w hich  is that o f  the c u 
rious, and,' in the Studies o f  N atural i l iH o r y ,  indefatigable Linnecus^ 
which he favoured me with in anfwer to  fom e queries, jo in t ly  w ith the 
opinion o f  the prefent D r  "John Fred. Gronovius o f  Leyden. “  T h e  
“  origine o f  thofe cryftals ( 1 6 )  is a m oft intricate th in g  ; but you m ay 
“  conclude— omni s cryftallizatio a fale^ quod cryfialli gaudent f igu ra  
“  nitric quodque omnes generen tur in ca vo  : h i ( v iz .  cryfia lli) quo m agh  

fimpHces^ eo ?nagis puri  Cif pellt ic id i: hinc nitro originem debent^ quem" 
admodum gem m a qu<£ prifinaticam nitri figu ram  exhibent,^''
A s  nitre m ay be reafonably conjectured to  g iv e  the ordinary and g e 

neral hexagonal figu re to  cryila ls, it m ay be as ju f t ly  inferred, that 
when they depart from  this urüform ity, it  is o w in g  to  fom e mineral,

(14) Cr'fjiallus ejlfutmty qutm/rigut intra terram conghtiitAvit*^ Agrie p. 282.
' (t^) Mr Boyle^s opinion is, that fuch ftones, {»viz. Spars and Cr)((bls) uore originally

in a ñuid ila te ; that the figure o f  them is deterraioBte and geometrical, like the cryilais 
produced by alum, nitre, vitriol, in water j. and their texture like the congelations o f  
Talc produced in cryftallization by cold.

Grew (Co/mol. p. 14.) aiñitr talking o f  the regularity o f  forms, and the falls o f  bodies, 
proceedá th u s: “  Arguing (fays he) that the atoms o f  the lapiciüc, as well as o f  the (aline 
•• principle, being regular, do therefore concur in producing regular Hones.**

(i6 ) Diamonds, Íc ü í í q  D s Gron9<viusfiom CornvjaU,

earth y.
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earthy, or metallic mixture, fome heterogeneous fait, which impedes 
the nitre in it’s iliooting, and turns it into trigonal, cubical, conic, or 
other unufuai figure^.

The next thuig to be confidered, is the caufc to which the diítercnt S e a . c. O f  
fizc in which thcl'e bodies do appear may be owing. Some cryilals are th eir fix « . 
iaid to be a cubit high : Livia Augufia dedicated one in the Capitol of 
fifty pounds weight (ij)'-, and Dr Ifaac Law/on, late phyfician to the 
army i  ̂ Flanders  ̂ informed me, that he faw a cryftal in a foreign mine, 
with it’s edges well preferved, which he believed might weigh about 
200 pounds. D r M'^oodward{i^) reckons, among his Cm;//; diamonds, a 
fingle column or flioot very large, i f  it be three inches in length, and i -‘. j
inch in dianieter near tlic bafe. I 'he largeft I have yet feen in Cornwall 
weighs fomcwhat more than 3 pounds, is about 10 inchcs in girt at the 
largeft end, and more than fevcn high from which ÍÍ7.e there are o f 
all degrees, down to the bignefs o f  a Imall pin. A s the fize o f  this laft 
mentioned is very unufuai, I have given a drawing o f  it. p¡g

T he largeft procecd out o f  a large courfe or load o f  fpar *, but the 
fmalleft o f  all from fmall bits or lumps o f  fpar *, and the fmall pyrami
dal apices are generally ftuck on upon the fide o f  the large ones, fome- 
times in diftant fpangles, other times in thin and broken incruftations.
Now the caufe o f  thcfe diliercnt fizes feems to be th is : wherever great 
maíTes o f  the fparry juice have happened at the fame time to be in a Hate j|
o f  fluidity, the exuberant water drained off fuddenly, and confequently 1
left cavity fufiicient for the ialts to extend themfelves, there the great 
quantities o f  nitrous falts mixed with the lapideous juice incline it to 
ihoot vigoroufly, and form large cryftallizations •, and from propor- 
tionably leffer maíTes, whiift they are indurating, proceed lelTer dia
monds. I f  the whole mai's be impregnated with nitrous falts, the whole 
furfaceof the rock fliall rife into points or fpires (19), according as the 
inafs is more free or more ftubborn to comply with the agitation. I f  
the nitrous falts are not intimately mixed, but fwim in clouds and 
bunchcs, thofe lumps only, where the nitre is, íhall be ihot, and the 
reft be plain. T his is the cafe when the fparry juice gets into it’s pro
per 7iiduSy or refts in it’s fiifure. But where fmall fcattercd quantities 
o f  this ftony juice circulate in the fubterraneous waters, fome trickle 
down the fides o f  ftones and fiifures, and already-formed diamonds, 
and, fticking in little globules, form a cruft by juxta-pofition, whofe 
points are fexangular, their columns iliort, fometimes crooked and un- 
finifhed. A t  other times water, charged with thefe fparry juices, fall
ing from higher into lower parts o f  the mine, cannot but be dafhed and 
difperfed about the cavity in all dÍre¿lions j and thus it is, perhaps,

(17) Pliny, lib. 37. e. 2. Sir H ansSloane has one block o f  cryAal w hich w eighs be
tween 40 and 50 pounds, and another about 20, quite clear and regular. C. M .

,(18 ) Cata/. 158. / .  98.
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that the diftant fpanglcs, like the dew or miíl that rifes from a cafcade 
fprinkled on the furtaces o f all bodies in their reach, are there congcal- 
cd, and fliot by their falts.

Señ. 6. Of Spars arc of different colours, and different degrees o f tranfparency ; 
their coUur. fome yellow, fome reddilli, brown, green, purple, black, fomc ot a 

cloudy fleecy white, fome frecklcd with little fpecks o f  various colours 
and magnitudes, and others of a water not inferior to the pureft cry- 
llals. 'I'he yellow is fuppofcd to be indebted for it’s tinge to fulphur 
and iron, or lead, or both ; the red to iron, and perhaps that
general companion o f  copper ; green, to the folutions or riiU ot coj)- 
per ; copper will alfo probably impart it’s purple (for o f that colour wc 
Hnd fome of our moft beautiful coppcr ores) to the juices near it •• ick 
may pofTibly be indebted to copper alfo ot like colour, to t:n, or the 
particles o f  co a l; but the moft tranfparcnt owe that advantage to iio  
purity and fimplicity o f the juices oí which they arc formed. 
this purity isowing to, cannot be fo eafily determined. Sonic tlv-i to 
percolation, or ftraining through the pores o f  other bodies, thci ijiidt;- 
ous juice depofiting the fediment and impurities, which it m;v.* iiave 
contracfred in it’s paíTage. N ow , it is not impoflible but that the water, 
and that liquid fpar, o f  which thefe bodies are principally tormt d, paf- 
fing by their own weight through a foft, porous, fanciy ftone in the Ox- 

ford, Bathy and other-like quarries, may undergo a change for the bet*- 
ter, and acquire a greater degree o f tranfparency ■, but it cannot be fo 
with our fpar, on which we find the cryftals above-mentioned: for» 

Fig. 79. befides that thefc cryftals arc found on both fides the ftone, (which, in 
the procedure o f  percolation, could never happen), and in very large 
fhoots, our fpar will no more tranfpirc or exude than glafs, it is o f  fuch 
confiftency and hardnefs: fo that whatever filtration has happened to 
thefe cryftals, muft have befallen them during a former percolation, 
before they refted in their prefent beds, not from any fweating through 
that bed in which we find them, as D r Plott imagines (20).

Cryftals therefore, it is certain, owe their tranfparency and purity to 
the fimple ftate o f  the juices that form them *, but to what that ftate 
and condition is owing is uncertain. Whether it may be to fome puri
fying menftruum or I'piric, that precipitares every kind o f  fediment, I 
do not prefume to fay : I ftiall only obferve, that in Cornwall the clear- 
cft diamonds are for the moft part found in a dry, lax, fandy foil, where 
no dirty or dark-coloured loam, mineral, or opake ftones prevail; fo 
we may conclude in general, that if, during the fluidity o f  thefe bodies, 
no metallic or mineral funne, no duft, clay, or fand, was imbibed, the 
water and lapideous juice make up a clear pellucid mafs. If  the cafc 
was otherwife, whatever impurities the waters contrafled, and had not 
at the time o f  forming difcharged, are ftill to be fcen in the ftone.

(20) Ox/irJjh, p. 98. and Ramundui in JUnzo Barba, p. 3 6 ,
As
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As to the hardncfs o f  our Cornijh cryftals, all I have to obferve is. Sea. 7- O f  

that they cut well into fcals, when they have no flaws : their natural 
points alio will cut glafs ; but not freely or deep j in which particular 
they fall much ihort o f the true diamond.

O f  this I Hull not pretend to afllgn any other reafon, than that úitO¡njtaartí 
true diamond fcems to have more lapideous juice included, and more 
intimately and congenially united under an equal furface, than any other 
body in the world. It has aifo very little fait in it, as D r Grew 
fervcs {Ccfmol. p. 14 .) !  and his opinion is confirmed by it’s being 
found in fuch fmall maflfes ; and by ic*s great weight it can have little 
water ; both which obfervations are fupported by it’s great refiftance, 
and almoft immutability in fire ; fo that the true diamond has little fait, 
and little water, confifting almoft entirely o f  ftony juice concrcted ; to 
which properties it’ s great hardnefs may therefore be attributed : where
as in our diamonds there is much fait, and much water (comparatively 
fpeaking); which two ingredients, mixed with the lapideous juice, 
may incline thofe bodies to be more friable and tender, and deprive them 
o f  that hardnefs, which a lefs-reduced lapidific juice would certainly 
have had. This feems to ms the real caufe o f  the true diamond’s hard
ncfs, and o f  our falfe ones falling as much íhort o f  it in this particular, 
as in luftre: but I muft acknowledge, that, for want o f  fufncient ex
periments relating to both, I cannot decide peremptorily, Mowever, 
by weighing the Cornijh diamonds in water, I find they are generally 
to the weight o f our common water, at a medium, as 10 I is to 4 ;  
and I apprehend, that if  they had more lapideous particles, they would 
weigh more, as they find the true diamond really does *. I find alfo 
the cleareft and brighteft Cornijh diamonds weigh much heavier than 
the other which are more íhady and opake. That they have much 
fait alio, may be concluded from their being projected fometimes into 
fuch large, regular, hexagonal columns.

There are fome little varieties in the texture o f  our Cornijh diamonds, Scfl. S. O f  
which are fometimes to b e  obferved in their broken texture &/
but always, and more diftinélly, in their bafe. Some are uniform, o f 
one colour and tranfparency throughout; fome have hexagonal iheaths*"®*' 
defcrib;;d one within another, as in Fig. 88 . In the firft cafe, the ihot-Fig. 88* 
ten juice was o f  one and the fame nature and confiftency, equally im 
pregnated, and the production o f  one effort; in the latter cafe, where 
the Iheaths are one within another, it is alfo the product o f  one effort 
or Ihoot, the concrction o f  one and the fame time, as the tremulous 
undulations upon the furface o f water, on throwing in a itone, are all 
the offspring o f  one force, tho’ the firft be ftrongeft, and the reft gra
dually tainter and lefs diftindt: but the juices being differently mixed, 
gave way to the effort in proportion to their fenfibility of the impreg-

•  T h e  w eight o f  C ryjia lt to  water is as 2  ̂ to 1. o f  Diaraondi as to i .  Sec theic 
T ran f. N"*. 48S. p. 4 5 1 . C. M.
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nattcn, tTie m od agile flying off to the grcatt-il ciiilance from the cf'n- 
ttr, and the moft mixed, coarfcll, and moil opakc, remaining ntartft 
the center {21). I ’liat this is die true procefs, and that thofc different 
Jhcaths are the produce of one elFort or birth, and not formed at diííe- 
rent times, and in fuccefilon, as Steno and ylldrovandus, and fomc 
others, fay (22), is plain, 1 think, from the two following obfervations. 
I f  the juice which torms thefe iheaths was impregnated and fhot at 
different times, it would not form in iheaths round what appears to be 
the central or n>after-ihoot, but would projcA itfelf into it*s natural 
hexacdral figure. Jf it were not impregnated, but mere fpar only  ̂
without nitre, or any other aótive principle, it would form itfelf, as 
the ftala£tites, in a pendulous undulating direction, drop or wave upon 
wave j and in this cafc thcfe íheaths could never furround, in that neat 
and exacl manner, the central ihoot •, but w'ould be found only on the 
under part o f that ihoot, where it’ s own gravity would inevitably carry 
i t : for it would be obferved immediately, that thcfe diamonds in the 
mine point forth in all directions which muít confcquently prevent 
every unimpregnated juice fnom hardening into a regular uniform 
Haeath.

It is alfo to be noted, that thefe íheaths are often found broken and 
interrupted : but this cannot be owing to their being^^/ww^ inchoatae ^  
mn perfeSfie {2^)  ̂ for the above-mentioned reafons, but to the infuffi- 
ciency and w'ant o f  juice, or 10 fome accidental impediments oí Hone, 
earth, or fand, which make thofe breaks, and prevent it from forming 
a complete fiicath.

Sea. 9 N ot long fince I went \vith a friend or two into a mine called Pillion
in the pariíh o f  Si Juft^ on purpofe to furvey the Cornifh cryilals

tntbeMinc. . , .  ̂ . r  • --nL l- l  yin their natural fituation. The cave, to which we were mtroduced, 
was not much larger than a common baker’s oven, and much o f  that 
figure. . W e had two candles with us, by means o f  which we faw the 
roof, which might, in the middle, be about five feet high from the 
floor •, in the other parts not fo much. T he roof was tlie moft furpri- 
zing piece o f fretwork imaginable, and confifted intirely o f  fpar ihot into

Fig. 87. Cornijh diamonds, o f  which the large one ( Fig. 87 )  was a part. I could
not difcern any coveting a pofuion exaólly perpendicular to the hori
zon ; but in every indifferent diredion they pointed forth very plenti
fully o f  feveral fizes; fometimes in groupes and clufters, fometimes 
fingle, now croffing each other, and now ftanding by each other with 
parallel fides; fome were fmooth, fhining and clear, others rough and 
o p a k e; fome veined with red, like porphyry ; others fpeckled thick 
•with the fmalleft fpots o f  deep purple, and a bluifh caft: but the fineft 
o f  all were thofe which had innumerable little diamonds or fparks (of

(21) See iV f. 85. and i t 's  defcription, f>, 648,
(22) See P lo tt 't  O x f  p. 98.
(23) A s  P lo tt f ib id, u t fu p ra .
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A  mn-defcript petrified 2nfe5l ,  655
the cleareft water) ftuck upon their fidcs, and, by means o f  the candle,, 
had a luftre not to be conceived. W e  gazed here in this incommo
dious, but beautiful little cave, till we could no longer hold up our 
heads *, and then crcptoutas we came in, upon our knees.

Now, among the great numbers o f  fparry produétions which I faw 
in this mine, I could not obferve, but that they pointed indifferently in 
all manner o f  directions; which I fuppofe owing to the great uneven- 
nefs o f the furface on which the bafes o f  thefe little columns were fixed ; 
and for the fame reafon i doubc not, but in all concave beds the points 
converge, as in ail convex they turn the contrary way, and diverge, as 
from a center : fo that the natural caufe o f  thefe different dire¿lions is 
probably no other than the accidental form o f  that general mafs from 
whence thefe llaoots proceed. 1 would fay, that as the figure and regu
larity o f  the lapidific impregnated matter happens to be when drained 
o f  all fuperfluous moifture, and by the cold, heat, or dryth, tVifpofed 
to ihoot, fo will the tendency o f  the íhoots, both column and point, 
be. If  the concave part (for inftance) o f  the voluta o f  the cornu-ammoms 
be fet with cryftals, their points muft- tend inwards to the center, where 
the tail ends, being thereto compelled by the regular contour o f  the 
fhell i and indeed they are fo in faft, as fee Fig. 89̂  But if  the cryftal Fig- S9. 
juicc chance to fix on, or proceed from a convex bed (to which it’ s 
nidiis  ̂ and other caufes, may contribute), or be itfelf an orbicular lump, 
and equally impregnated on all fidcs ; then will the fibres fpring as from 
one common center, and at their extremities point forth their cufptdes 
in a circular figure, as in Fig. 90.* Fig- 9°-

If there be a thin plate ot fpar equally expofed to cold on each fide, 
and having equal room and force to fhoot, it will throw forth it’s points 
on each fide ; and the line from whence riie fibres began to fpring fliall 
be exadtiy Tn the middle o f  fuch plate o f  fpar, and the figures Jhall cut 
the faid line at right angles, as in Fig. 79. whence it fcems reafonable 
to conclude, that the direftion in which thefe fparry productions flioot 
forth is generally rectangular, or very near it, to the beds or maifes *
from which they procecd •, and that all the feeming cor.fufion in point
ings o f  the Cornifi diamonds in Pillion Ertb^ was owing to the great 
variety o f planes and furfaces, into which that large body of fpar was 
hardening, when thefe diamonds íliot from it’s extremities. j

X X V II .  I.  T he curious foflil I now exhibit to the Society  ̂ is as xzxt A Utter from 
as it*s figure is elegant *, having been mentioned by none o f  our o w n C h a r -  
writers who treat on foifils, and but very imperfectly dcfcribed by fo- ,

T • L i n  ̂  ̂  ̂ L.L.U. and t
reign LithographiRs f .  * {

ld!rcovered<,/Exc.cr/« j

• Sic Fig. 7Ói
f  I  Cupf'ofe ihe Dean means D r Bruekmann, aud ihc late M r Unckt an eminent A p o 

thecary at Uipfte :  for D r Bruckmann^ in his Ctnturia Epift, Itinerar. lJ'clf'cnbutt¡.\y\z. 
Epift. X JÜ 1I. has given fcvcral figures oí’ peirifai^ions, very much refem bling thefe

Dudlei

I
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656 A  non-defcript petrified Tufeif.
Í7Í Prcf isn- 1 difcovcrcd a fingk fpccimcn o f  it {Fig. 9 1 , 92, and 93.) lail yea
u r g i n g  a  non- Jimeilone pits at Dudley in Worcefterjhire ; and very lately a larg 
éü/cript petri- (pig, ^4.) full o f them in the fame place ; both which
N®.*4q6. p. are now fubmitted to the infpcftion of this Learned Body, who are bcft
ioS. Ko’v ic  able to dttcraiine to what clafs o f the animal kingdom it properly be-.
1750. Rtad longs.
D ec. 20.1750.

i ' jg-  9*» 9^» 9 3 .  9 t -

Extraho/a 2. T h c  Rcv. D f  Shaw, 0̂  Oxford, has procured a fpecimen o f  the
htterfrom the extended erucii. A s the FoíTilifts differed in their opinion ot this Dudley 
fame; ta C. pronouncing it an eruca, others a bivalve, I thought it bcit

leave the reader to judge for himfelt from the engravings ; but, as 
Ibid. p. 600. we are now able to add a fpecimen of this foflil in an extended pofture, 

there is a better prctence to call it an eruca.
ômt further 3. T he Rcv. D r Pocock, F. R . s. was fo obliging as to fend feveral

auount of the fpedmcns o f  this foflil to the Prcf. who put them into my hands, and
/ W  Du”dley «̂̂ r̂ed me to draw up an account o f  them to be annexed to thc prc-
foffil: by ¡he Ceding j)aper.
Editor The firil ipecimen is a mafs o f  ftone containing the face and eyes,
Tranfaflions. ^ith fbme rudiments o f  legs on the fides *, but the back is intirely bro-

* ■ ken away. Another fpecimen contains thc head only : a third, the
head, and part o f  the back, but greatly diilorted. But the moil beau
tiful and complete are the tw'o w'hich I caufed to be drawn and engra- 

f ’ig- 93, v;. ven in Fig. 98, 99, 100, l o i .
100,101. Í5 Qf in fed s com pletely extended at it ’ s whole

le n g th ; wherein it appears, that the head is covercd with a flicll or 
cn ift  confifling o f  3 p a r ts ; thc m iddle part is broad and round, a. 
which I ihall therefore call the nofe : the tw o fide pieces are o f  a trian-

• guiar form , b. b. in each o f  which is fituated a large protuberant eye,
c. c. 7 'he anterior part o f the whole is encompaflTed by a round border,
d. d, d. which looks like an upper lip *, tho’ I do not take it to be fo ; 
but that the mouth is fituated lower down, as in the crab-kind, and 
docs not appear in any o f  the fpecimens I have yet feen. On each fide 
the crown o f  the head, towards the back part o f  it, are two fmall knobs,
e. e. A t  /. /, in Fig. 99. appear fome traces o f  feet, which feem to lie 
under the belly : but, as the belly, or under fide, was not diftindt, not 
being cleared from it’ s ftony and earthy matter, I could not difcern any 
Other legs.

Vtuiley Foifils 5 the firft was found at Sterne, a village in thc neighbourhood o f  P adtrborn , 
given him b y  D r K arnig, w hich he took for a  fort o f  polypus m arintu  ;  he fays it is an 
animal unknown to him , bat he gives thofe figures o f  it , *in hopes that fom c curious per- 
fons, who live near the fea, m ay light upon fome animal refcm bling this. T h c  body o f  
this ftone, he fays, has, on each fide three ftriated lobes, and three pointed appendices  be 
neath ; it's inner fubilance is w hite, being felen ites^  or w hite fpar j it’ s colour on thc 
cutfide is every.w here brown. H is friend Linek had fent him fpccimens o f  thefc ftones 
6  years before, fome modelled in  w ax, others engraven upon copper. C. M .
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j Í  mn-defcrlpt petrified In fiel, 657
It is mofl: likely the whole back o f  this creature was, when alive, 

covcrcd with a cale, or undivided elytrum  ̂ as is the Scolopendra aquatica 
fcutatay dcfcribed by M . Klein, o f Dantzick * ■, and afterwards by the 
Rev. M r Littkton Brcwn, M . Klein fays, tiie cafe was whole *, and 
that he was forced to Qit it open to ihew the back underneath ; when it 
appears, that the body was trilobated, as in Fig, 78. T he cafe, being 
very thin and lender, may probably have been broken off at the death 
of the aniinal, before it*s being petrified.

M r Erarjjn does not mention in his infcdl the property of rolling itfelf 
up, which this certainly had ; as appears by feveral o f  the figures, as 
Vig. 91, 92, 93, 96, 1 0 0 ,  and 1 0 1 ,  which are intirely rolled up*, and 
as is more particularly reprefenced by Fig. 1 0 0  and l o i ,  in which it 
appears, that the tail is turned up under the belly quite to the mouth \ 
and at Fig, 97. the creature feems but half rolled up.

I have confulted all the books I could meet with, which give figures ^
o f infc6bs and cruftaccous animals in their natural and petrified ftates ; 
and find none refemble this Dudley foiTil fo near as M . Klein's infefk; 
therefore I fliall, till we get more information, call it, Scolopendra 
afiuatica ¡cutat<c ajffine animal petrifa£lum,

X X V III . This work confifts o f  295 pages in 8vo, exclufive o f the An amount of * 
preface, and o f  6 copper-plates, exhibiting different views o f  fait- 
houfes, inftruments, i^c. neceffary to the preparation o f fait. It is en- 
riched likewife with notes o f  great importance to the work, not only o f  /7, s inti- 
tlie author, but alfo from the Philof. Tranf Medical Effays  ̂ Mem. cftuied, ** The 
the R. Acad, o f Sc, at PariSy Pliny ̂ Agricola, Alovfo Barba^ Ramufio^'"
Boyle, IloffmaHy Lifter, Herrera, Dampier, Baccius, Pomet, s°¡ '̂
Plott, Scheucbzer, Hales, Raftel, Leigh, Boerbaave, Sha^v, and others. « gs now ’

A  mongft the vulgar arts, that of preparing fea-falt for the ufcs o f  “  praaifed ia 
mankind hath been thought worthy the notice of many great and learn- ** moft pans 
cd men, as well antient as modern. Thus many things relating to this 
art are recorded by Cato and Pliiiy, Agricola and Hoffman, to whom 
our author is much indebted for thofe memoirs that have been tranf- ** ral Im- 
mitted to us, relating to it’s hiftory. Had thofe great men been as “  provcmcnis 

diligent in improving this art, as they were in recording the improve- ‘ propo.cd in

ments made therein by others, there would not now have been occafion ‘‘ thl' Ûfe s.
to remark, that, after the pradlice of fo many ages, an art fo f i m p l e , 5».
and withal fo neceffary, hath not yet been brought to any degree o f “
perfeilion. “ í ’ ’

That this art was capable o f  great improvements, efpecially as 
tifed in Great Britain, was the fcntiment o f  this Society foon after it’s ¡r j?. $ J
inftitution *, at which time the members thereof were very intent upon p 351. 
bringing it to a greater perfedion ; as may be gathered from the inqui- April &c. 
ries and fuggeftions o f Dr Beal, and the hiftories o f  feveral methods o f  i|
making fait, which then were publifhed by the A n d  a l t h o u g h - |

the Englijh have, fince that time, confiderably improved their method
•  Sec Vol. IX , Part iii. § iv.

V O L .  X .  P a r t i i .  4 ?  o f  Í
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o f boiling fait *, yet this art is Hill praftifed with greater ikill and fiicccfs 
bv the Dutch, as the fuperior goodntfs o f  the fi/li, cured with chcir 
fait, doth fuificientiy prove.

The Commons o f Great Britain^ having taken into confideration the 
great importance o f  this arc, judged fome improvements propofcd 
tlierein worthy their regard and encouragement; well knowing, cliat, 
could this be brought to the fame perte6lion in Britain as in fome 
neighbouring countries, Ir.rge fums o f  money might t>e favcd in the 
nation, which arc now paid to the French and others; it’ s fiíh-. ric-s im 
proved, and it*s navies and commerce, and many o f  it's richeit colo
nies, would no longer depend upon it’ s enemies lor one oí thofc ncccf* 
faries, without which they cannot be fupported.

Thefc confiderations have induced our author to give a brief account 
o f the various methods o f  making fait, which are now ul'cd in Great 
Britain^ and in other countries, where this art is pra6lifed with more 
fuccefs ; aiid alfo to attempt feveral further improvements for the ufe of 
the Britijh dominions. H ow  far he has fuccetded in thefe attempts, 
will beil appear, i f  the public iliall think the íbÜowing propofals fo far 
worthy their attention, as to nicrit a fair and impartial trial. 'I'he prin
cipal conclufions, deduced from a variety o f  obfervations and experi
ments, are as follows: 1. That, by the methods here propofed, an ex
cellent bay-fa't may be made in Britain in very large quantities, (b as 
to be afforded cheaper than at the prices paid lor foreign fa it ; and that 
the Britijh colonies in America may very commodioufly be fupplied 
with bay*falt ot their own manufafture, without having recouric for it 
to the French  ̂ Spaniards  ̂ and Portugtcefe. 2. That, by the methods 
here ]irojX)red, an excellent kind o f  refined white fait may be made in 
Bi'ltain^ as well from fea-water and rock-fait, as from natural brine, in 
any quantity wanted, ib as to be afforded cheaper than foreign bay- 
falt; and which will alfo be better for curing fiih, fieíli, and other pro- 
vifions.

In forming thefc conclufions, an impartial regard has been had to 
truth, without attending to the private advantage o f  any particular fet 
o f  men. T h e  fenfe o f  this, together with a defire o f  promoting the 
publick advantage, has induced our author to communicate the follow
ing flieets at this time, although by deferring the publication fome time 
longer he might have made them poflibly more accuratc *, becaufe, be- 
fides other confiderations o f  no fmall import, an opinion has prevailed,, 
that the eilabliihing ot fiflieries in the north o f  Scotland would be the 
beft means of affording an ufeful employment to more uncivilized in
habitants o f  that part o f  the kingdom, for carrying on of which they 
are moil commodioufiy fituated.

W hat M r howndes *  hath lately done towards the improvement o f  
brine-falt, may, perhaps by fome, be thought to fuperfede the necefiity

•  Mr lo-jjndah proceis is infertcd in this Woric. Sec 104, fe .̂
o f

658 'A n  Account o f  D r  Brownrigg’j  Treattfe,
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intituled^ T h e  Art o f  making common Salt,
of further attempts for improving and extending our fait manufaélurc. 
D r Br<nvnrigg is very far irom depreciating the endeavours ot chat gen-- 
tlem:in, which have met with parliamentary encouragement; and bad 
his difcovery appeared to the dci'tor luiHcieiitly complete and cxtenfive, 
he would not have given the public and himfeU'tnis trouble. H e makes 
no doubt but that the fpecimen ot ialt, which M r L ow;:íÍss exhibited 
before the College o f  Phyficians, was a ílrong and pure fait, fince fuch 
it appeared to that mod learned Body. Whether the alum mixed with 
it (agreeable to the antient pradlice o f  the Chejhire falt-boilcrs) contri
buted any thing to it*s goodnefs, is more properly confidered hereatter. 
It is only necdlary here toobl'erve, in juiliiication of the prefent under
taking, chat Lowndes*% mechod of making fait for curing provifions, 
doth not appear to be the belt that may be put in practice ; i'mee our 
author hopes to íhew, that, by other methods, a purer and a llronger 
falc may be made, and ac a Jefs expencc. Neither is his method fo ge
neral and excenfive as ftems co be required for the public good *, fince 
M r Lowndes confines it almoll intirely to boiled brine-falt ; and hath 
given no dirtdions concerning chc preparation o f  bay-falt. H e indeed 
propofes CO melioracc che Britijh fea-i'alt, but feems co defpair o f  pre
paring a fait either from fea-water, or EngUp rock-fait, fit for the ufes 
o f  the navy or fiilieries; although the Dutch fait, which is the ilrongeit 
and purefl: boiled fait now made, is entirely a marine fait, and even the 
brine, o f which M r Lowndes makes his fait, is only a folucion o f che 
Englifi rock-falc, often in very impure water, as is well known co chc 
Naturalilh.

Our author, creating o f  falc in general, takes notice o f  tlie exceUence 
and ufefulnefs thereof ; and chac it hath pleafcd che o f  Nature to
provide mankind therewith in fuch abundance, that there are few coun
tries which do not afford vait quantities o f  rock or fofiil fait. Mines o f  
ic have been long difcovered and wrought in England  ̂ Spain  ̂ Italy  ̂
Germany  ̂ Hungary  ̂ Poland  ̂ and other countries in Europe. Moreover 
the fea affords fuch vail plenty thereof, diac all mankind might thence 
be fupplied with quantities fufficicnt for their occalions. There are alfa 
innumerable fprings, ponds, lakes, and rivers impregnated with com
mon fair, from which the inhabitants o f  many countries are plencifully
fupplied herewich.

In fome countries, which are remote from the fea, and have little 
commerce, and which are not bleíTed with mines o f  fait, or fait waters, 
the neceilicies o f  che inhabitants have forced them to invent a method 
o f  extracting cheir common falc from the alhes o f  vegecables.

In ihort, this fait is difperfed all over nature ; ic is treafured up in 
the bowels o f  the earth; ic impregnaces the ocean ; it defcends in ^  
rains ; ic fercilizes che foil ; it arifes in vegecables •, and from them is 
convcyed inco animals j fo that it may well be efteetned the univerfal 
condiment o f  nature.

♦ Sec BoyU  on the faUnefs o f  the fca.
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66o Account o f  D r  Brownrigg*j Treatife^
Naturaliíls, obferving the great variety oi' forms under which tiiis 

fait appears, have thought fit to rank the feveral kinds o f  it under ccrcain 
(yeneral ciaflTcs, diftingüiíhing it moft ufually into rock or fofTil fait, 
jea-falt, and brine or fountain-falt : to which may be added others o f 
chofe muriatic falts, which are found in vegetable or animal fubftances. 
Thefe feveral kinds o f  common fait often differ from each other in their 
outward form and appearance, or in iuch accidental properties as they 
derive from the heterogeneous fubftanccs with which they are mixed v 
but, when perfe£tly pure, they have all the fame qualities ; fo that 
Chemifts, by the exadeft inquiries, have not been able to difcovcr any 
cfiential difference between them. In this our author agrees with the 
celebrated * Hoffmatj. Leaving therefore thefe divifions to thofe whom 
they may concern, it may for the prefent purpofe be more proper to 
diftinguilh common fait after a different manner into the three fol
lowing kinds; viz. into rock or native fait, bay-falt, and white fait.

By rock-falt f ,  or native fait, is underitood all fait dug out o f  the 
earth, which hath not undergone any artificial preparation.

Under the title o f bay-falt may be ranked all kinds o f  common fait 
extradied from the water, wherein it is diffolved by means of the fun’s 
heat, and the operation o f  the air ; whether the water, from which it is 
extraéled, be fea-water, or natural brine drawn from wells and fprings, 
or fait water itagnating in ponds and lakes.

Under the title o f white fait, or boiled fajt, may be included all kinds 
o f  common fait extraíled by coólion from the water wherein it was 
diffolved -, whether this water be fea-water, or the fait water o f wells, 
fountains, lakes, or rivers ; or water o f  any fort impregnated with rock- 
falt, or other kinds o f  common fait.

i 'h e  firft o f  thefe kinds o f fait is in feveral countries found fo pure, 
that it ferves for moft domeftic ufes, without any previous preparation, 
triture cxcepted. But the Englijh toffil fait is unfit for the ufes of the 
kitchen, until by folution and coition it is freed from feveral impurities, 
and reduced to white fait. The Britijb white fait alfo is not fo proper 
as feveral kinds o f bay-falt for curing fiih, and fuch fleíli-meats as arc 
intended for fea provifions, or for exportation into hot countries. So 
that, for thefe purpofes, we are obliged, either wholly or in part, to

* Hoffman cap. vni.
U t ig iiu rn oilra  hac de re iniiotefcat fcntentia, hanc interponimus ; ficuti in tota un¡- 

verft hujus oxbi.« c o m p g c , una tanium cll aqua, uiius per fcrmcniaiioncm paratus ípiritus 
aidcns, unus Mercurius, unum volatile fal, unum acidum nitrofum ac vitriolicum  fal ; 
ita, pari ratione unura idemque fa! commune eft. Sed quum plures alienai, terrex, lapi- 
d ofa , fulphurcje, calcaria: minerales ac pingues particula: cum hifce corporibus connu- 
bium ineant, diverfa exinde em ergit eorum indoles j &  fal commune idem fempcr o b ti
neret ingenium, fiquis pingues terreas, calcareafquc partes ab illo arlificiofe fegregaret.

■J- By R«ck‘ Saitf or S a l Rupium  ̂ the antient Chemiftt mean fait adhering to the rocks 
above the high water mark, being there lodged by the fpray o f  the fea, evaporated bv 
the heat o f  the fun ; w hich is the pureft fait o f  all for chem ical ufes, and is to be had off 
the rocks o f  Sicily  ̂ and feveral iflands io the India» C. Mertiraer.
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ufe bay-falt, which wc purchafe in France  ̂ Spain  ̂ and other foreign 
countries. T o  remedy thefe inconvenicncies this treatife was written, 
in order to íhew how the fubjeits o f Great Britain may be fupplied with 
fait o f  their own manufa¿lure, fit and fufndent for all their occafions.

In order that the methods here propofed might be better underllood,
 ̂ and that the reafonablenefs o f  them might more fully appear, the author

thought it neceflary to premife a brief account o f  the fcveral ways o f 
preparing bay-falt, as well as white fait, as far as they came to his 
knowledge. From this hiilory may be formed a judgment, how far the 
methods now in ufe are proper, in what deficient, where erroneous, and 
how they may be improved.

Bay-falt in general may be divided into two kinds. F'irit, bay-falt, 
drawn from lea-water, as is praftifed in France  ̂ Spai?iy Portugaly and 

, many other countries. Secondly, bay-falt extradted from fait fprings,
ponds, and lakes ; as at Cape de Verd iflands, Tortuga^ and other places- 
O f  thefe the firft is imported in large quantities into Great Britain and 
Ireland: our American colonies, in limes o f  peace, are chiefiy fupplied 
with the latter ; but in time o f  war they have large quantities of bay- 
falt fron  ̂ Liflmiy and other parts of Portugal.

Bay-falt is prepared in a manner the moll fimple and eafy, when the 
water of ponds and lakes impregnated with fait is totally exhaled by 
the force o f  the fun and air, and the fait is left concreted into a hard 
cruft at the bottom o f  the lake or pond. O f  fait thus prepared we have 
inilances in many parts o f the world, as in the Podolian defert near the 
river BoryftbeneSy on the Ruffian frontiers towards Crim Tartary^ in the 
kingdom of Algiers^ and in other parts o f  the world.

Bay-falt is alfo drawn from the brine o f  ponds and lakes, and our 
author gives us an account o f  the preparing it it in this manner in the 
Cape de Verd lílands. I'his account was colleéled chiefiy from the rela
tions o f  feveral perfons o f  credit, who themfelves afiifted in making fait 
in thefe iflands. H e alfo takes notice o f  the bay-falt made at Tortugas, 
and other places in America. H e  delcribes likewife the manner o f  ma
king marine bay-falt in France  ̂ and other parts o f  Europe. For the 
particulars o f  thefe operations I mull refer you to the work itfelf i and 
only take notice, that every kind o f bay-falt is prepared without arti
ficial heat, and by only expofing the brine under a large furface to the 
aftion o f  the fun and air, by which, in proportion to the ftrength o f  the 
brine, and to the difi'erent temperature o f climate and feafon, the fait 
cryftallizes into what we call bay-falt, and comes under difi'erent ap
pearances to us from different places, which arife principally from the 
cleanhnefs and care o f  the artift.

Our author, when treating o f  white fait in general, acquaints us, that 
although fait is made, in warm climates, with the greateft cafe, and at 
the leail expence, by the hear o f  the fun, after the methods already de- 
fcribed •, yet, in feveral countries, where bay-falt might be conveniently 
made, they prepare all their fait by culinary fires. Thus in Aufiriéty

Bavaria,

intituled^ The Art of making common Salt, 6 6 1
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Bavaridy and many other parts o f  Germany  ̂ and alfo in Hungary  ̂ and 
even in Ibnie pares o f  Italy  ̂ they conilantly boil the water ot their fait 
fprings into white fait. But; in other parts o f  Europe  ̂ as in Britain^ and 
in the northern parts o f  France ax\<\ Germar;yy an erroneous opinion long 
prtvailcd, that the heat o f  the fun was not there fufnciently intenfe, 
even in the iummer f;:aron, to reduce fca-water, or brine» into bay-falt. 
And all arguments would probably have been infufncient to remove this 
prejudice lor the Engiifiy had not the contrary been fully proved by 
cxpcrinicnts, which were Hrft accidentally matic in Hampjkire. H o w 
ever, the method of making fa!c by coflion will probably ílill continué 
to be pradlifed in Britain \ as the fait fo prepared is for fevcral ulLs 
preferable to bay-falt; and when prepared altera particular manner, is 

 ̂ preferable to common bay-falt, even for curing provifions, as the prac
tico o f  the Hollanders fufficiently teftifies : fo that the due and right 
preparation o f white fait feenis very dcfervíng o f  the notice anci regard 
o f  the public.

White fait, as it is prepared from various faline liquors, may there
fore be ditlinguiihed into the following kinds :

I.  Marine boiled fait, which is extraded from fea-water by codion.
2. Brine or fbuntain-falt, prepared by co¿tion from natural brine, whe
ther o f  ponds or fountains. 3. That prepared from fea-water, or any 
other kind o f  falt-water, firft heightened into a ftrong brine by the heat 
o f  the fun, and the operation o f  the air. 4. That prepared from a 
ftrong brine or lixivium drawn from earths, fands, or ilones impreg
nated with common fait. 5. Reiined rock-falt, which is boiled from 
a folution o f  fofTil fait in fea-water, or any other kind o f  falt-water, or 
pure water. 6. Laftly, fait upon fait, which is bay-falt di/Toived in fea- 
water, or any other fait water, and with it boiled into white ia lt ; and un* 
der theie heads may be ranked the feveral kinds o f  boiled fait now in ufe. 
Our author has given us an exad hillory o f  the manner o f  preparino- 
thcfe different kinds o f  fait, as praftifed in different places, with miP 
cellaneous obfervations and cautions relating to their refpeÓive procef- 
fes, for which in the general I muft refer you to the work it fe lf : but 
the making fait upon fak deferves more particular attention ; as the 
author, being under no tie o f fecrecy, has revealed to us the method 
of making in Holland and Zealand that ftrong and pure kind o f  fait, 
with which they cure herrings, and all other provifions for long keep
ing ; which gives the Dutch a great advantage over all other nations in 
the herring-fiihery •, fince fifh preferved with this fait look much clean
er and fairer than thofc that are cured with bay-falt, and keep much 
better than thofe preferved with any other kind o f  wiiite fait.

From theprocefs whereby white fait is made from fea-water by coc- 
tion, it appears, that fca-water, befides common fait, contains feveral 
other ingredients ; fomc o f  which are feparated before the common fait 
falls, and others remain in the bittern, after all the fait is extracted. 
O vr  author has given a full and circumftantial account o f  thefe in an
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expTcfs chapter, under the appellation o f  m em oirs for an analyfis of 

fca-water.
I'he falt-boilcrs. and particularly thofe who prepare brinc-falc, have 

long been accuftomed to make ufe o f  various fubfiranccs, v/hich they 
caii additions or iealbnings, and mix them with the brine while it is 
boiling, either when they firft obferve the fait begin to form, or elfc 
afterwards during the time of granuKition. Thefe additions they ufe 
for various purpofcs. Firil, to make the fait grain better, or more 
quickly form into cryftals. Secondly, to make it of a fmall fine grain.
Thirdly, to make it o f a large firm and hard grain, and Icfs apt to 
imbibe the moiihire o f  the air. Fourthly, to render it more pure.
And laftly, to make it ftronger, and fitter for preferving provifions.

Thefe additions, moR commonly ufed to anfwer the above-mention
ed purjwfcs, arc wheat-nour, rcfin, butter, tallow, new ale, ftale beer, 
bottoms or lees o f  ale and bet-r, wine-lees and alum. Wheat-fiour and 
refin are ufcd for the property they poíícfs o f  making the fait a fmall 
grain. liiitter, tallow, and other unduous bodies are commonly ap
plied, as thvy are faid to make the brine cryilallize more readily ; ibr 
which end fome fait lx>i!ers more particularly prefer the fat o f  d o g s : 
but others have little to plead for their ufing thefe fubilances, but im
memorial cuilom : hf)w far they have the effcds afcribed to them can 
only be determined by experiments, as feveral boilers, who formerly 
ufed them, now find they can make as good fait without them. W ine- 
lees, new ale, ftale ale, the lees o f ale and beer are now generally rejedt- 
ed by the marine fait boilers; except in the W eft o f  England  ̂ where 
the briners, who ufe them, affirm that they raife a large grain, and 
make their fait more hard and firm, and fome fay that they make it 
cryftaliize more readily. Hoffman prefers the ftrongeft a le ; and Plott 
aíTuresus, thrt it makes the fait o f a larger or fmaller grain, according, 
to the degree of it’s ftaienefs. T he only good efFeéls that fermented 
liquors can have as an addition, are probably owing to their acid fpirit, 
which may corredl: the aicaline faltsof the brine, and fo render the com
mon fait more dry and hard, and lefs apt to diflblve in moift air.. If 
therefore it ihould be t!iought neceflary to ufe any o f  thefe additions, in 
order to corred: the alcaiinc quality o f  the brine, ftale ale, or R h m jh . 
wine *, ought to be chofen, as new ale contains but little acid.

A lum  is an addition long known and ufed in Chejhire  ̂ together with 
butter, to make the fait precipitate from fome forts o f brine, as we are 
afiured by D r Leigh in his Natural Hiftory o f  Lancojhire-  ̂ Chejhire  ̂ & c . 
who firft taught the Chefijire falt-boilers the art of refining rock fait. A s  
the bad properties o f  their fait proceeded from hard boiling, they found 
every method intifeitual, until they had recourfe to a more mild and 
gentle heat. And as alum hath been, long difufed amongft them, it is 
not likely, that they found any extraordinary benefit from it j other-

*  W h y not M alt-V incgnr ? C. AA
wife.

vititiiled^ T h e  Art o f  making common Salt, 663



66^ J n  Account o f  D r  Brownrigg’i  Treatife,
|| >wire they would fcarcc have neglcded it, and continued the ufc o f  but-
[; ter. However M r Lowndes hath lately endeavoured to revive it’s ufc;

aiierting, that brine-falt hath evermore two main defedls, flakynefs and 
roftnefs; and to remedy thcfc imperteélions, he tried alum, which fully 
anfwered evtry thing he propoled ; for it reítored the lalt to it*s natu
ral cubical ihoot, and gave it a proper hardncfs ; nor had it any bad 
cftect whatever. But our author is o f opinion, that whoever confiders 
the nature o f  alum, will fcarce expecl iuch extraordinary efFeils from 
it. Neither does it here feem wanted ; for the grains oí common Talc 
will always be fufficiently hard, and o f  their natural figure, large fize, 
and no ways difpofed to run by the moiilurc o f  the air, if  iormed by a 
gentle hear, and perfedlly free from heterogeneous mixtures: fo that 
the goodnefs o f  M r Lowndes's fait does not fctm owing to the alum, 
with which it is mixed, but chiefly to the gentle heat ufcd in it’s pre
paration.

The Duicb^ wlio have long ihewn the greateft ikill and dexterity in 
the art o f  boiling fait, make ufc o f  another addition, which they efteem 
the greaceft fecret o f  their art. This is whey, kept feveral years *till it is 
extreamly acid ; now firft revealed by our author to the Britijb falt-boil- 
crs, but long held in great efteem by the Duicb, for the good effects 
it hath upon their fait j which it renders ftrongcr, more durable, and 
fitter to preferve herrings, and other provifions.

Bay-falt, as well as white fait, is o f  different kinds, and poíTeíTcd o f  
different qualities : with the different kinds o f thele provifions muft be 
cured, according to the ufes for which they are dcfigned. The Dutch 
indeed ufe no fait for curing provifions, befidcs their own refined fait. 
“W ith it they can preferve fiefh and fifii o f  all kinds as well as with the 
ftrongeil: bay-falt; and chufe to be at the expence o f  refining bay-falt, 
rather than to defile their provifions with the dirt and other impurities, 
with which it commonly abounds.

Salt, efteemed the bell for curing provifions, and for preferving them 
the longeft time, is that which is the ftrongeft and the purcft. This 
may be known by the following charafteriftics ; viz* it is ufually con
creted into large grains or cryllals, which are firm and hard, and in 
refped to thofe o f  other kinds o f  common fait, the moil folid and pon
derous ; it is not difpofed to grow moift in a moderately dry air, to 
which it has been expofed a confidcrable time ; it’ s colour is white, and 
ibmewhat diaphanous; it hath no fmell *, it’s tafte is truly muriatic, 
and more fharp and pungent than that o f  other kinds o f  common fait. 
It has, befides thefe, fcveral other diftinguiihing properties mentioned 
by our author. T h e  falts, which approacli neareft to this degree o f 
perfcdion, are the beft kinds o f  bay-falt, and the ílrong Dutch refined 
fait *, but moft o f  the fait now made for fale is very far from anfwering 
to thefe charafteriftics.

H aving related the various methods o f  preparing falts that now arc 
in ufe, as far as they are come to our author’s knowledge, it ajjpears,
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that this arc is not brought to fiich pcrfeflion in the Britifh dominions 
as in fcvcral othfr countrie<, the fait there prepircd being unfit for prc- 
fx;rvmg many kinds of provifions. It remains now to fhew, that this •
wane of a ftrong fait of Briiijh  manuladture proceeds not from any de- i i
fe6l in nature, but o f  art and that, if  proper ikill and induftry be ufcd 
in the Britijh dominions, and due encouragement there given by the 
Vgiilature, fuch improvements may be made in this art, that not only 
Great Britain^ but Ireland alfo, and the Britijh colonies in America^ 
may be fuppiied with fait o f their own manufacture, proper for curing 
all kinds o f provifions, in quantity fufficient for all their occafions, in 
quality equal, if  not fuperior, to any foreign fait now made, and at a 
moderate price. Thefe are truths, which the author hopes will appear 
evident from the fads and reafonings contained under the following 
pofitions :

T h e  quantity of water which annually falls in rain, fnow, and hail, I.

very different in different parts o f  Great Britain \ there commonly 
íálling almoft double the quantity on the wcftern coafts, that falls on 
the eaitern coafts of that ifland.

T h e  quantity o f  rain which fails in l.ancñflAre^ during the four hottcíl¿  wwrt II. 
months o f the year, viz. May\ June  ̂ ^nd Auguft^ doth not 
at a medium amount to more chan ; o f  the quantity o f  water, which 
falls in rain, fnows, and hail, during the whole year.

T h e  water which afcends in vapours trom the fea very greatly exceeds lemma 111. 
that which defcends thereon in rain and other aqueous meteors: but 
the quantity of water, which ufually exhales from a given part o f the 
ocean in a given time, cannot with any exaélnefs be determined.

T h e  quantity o f  water which commonly exhales in Great Britain from Umtr.a I V .  

ihallow ponds during the 4 hotteft months o f  the year, greatly ex
ceeds the quantity o f  rain which commonly falls on the furface o f  ^
thofe ponds during the faid months.

From thefe lemmata  ̂ which the author has fupported by the obfer- 
vations, not only o f him.fcJf, but o f  other learned men, arc deduced 
the following propoficions:

In feveral parts o f  England large quantities o f  bay-falt may be cxtraftedPro;. I. 
from fea-water during the hotteft months o f  the year, by receiving 
the falt-water inco ponds, and fuffering it’s aqueous parts thence to 
exhale by the heat of the fun, and the operation o f  the air and winds.

In feveral parts of England large quantities o f  bay-falt may very com- Pr9p. II. 

modioufly be extraéled from fea-water, after the lame manner that is 
praóliíed in France^ and in other parts o f  Europe.

Bay-falt may be extracted \n England from fea-water in larger quantities. Prop. I I I .  

and with more certainty, than by the foregoing method, i f  care be 
taken to preferve the brine contained in the fak-pits from being dilu-
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ted with rains, and to promote the evaporation o f  the water by feve* 
ral artificial means, which may eafiiy be put in pradicc.

■Prop. IV. In fcveral parts ot England large quantities o f  exccilent bay-fa!c may
with great eafe be made from the natural brine o f  fait fprings, and 
alfo from rock-falt dillblvcd in weak brine or fea-water.

Prop. V .  Bay-falt may be prepared in England by the foregoing methods at a
very moderate expence, equal in goodnefs to the b d t loreign bay- 
falt, and in quantity fufficient for tiiv confumption of all the Britijh 
dominions.

prtp. \7. In feveral o f  the colonics in Anurutj^ bay-ialt might, with little
expence and trouble, be prepared from ka-watcr, in quantities fufli- 
cient to fupply the American fiihcries, and all other occafions o f  thofe 
colonies, fo as to bccomc a confidcrable branch o f  their trade.

T h e  author has fupported all thefe propofuions with great ingenuity ; 
but I cannot pafs over in filence the artificial means to promote the eva
poration o f  fea-watcr, mentioned inPr^^. III. as well as to preferve the 
brine contained in the fait-pits from being diluted with rains. I there
fore ihall lay before you a iliort account ot thefe.

It wilJ be proper, fays, he, to make all the falt-pits o f the marih in 
one long row extended from E. to W . and tor each pit to make covers 
o f  thin boards, or rather o f  coarfe canvas, or fail-cloth, ftretchcd on 
frames o f wood and painted white. Thefe covers muil all be fixed with 
hinges to ftrong pofts and beams on the N . fide o f  the pits ; fo that they 
may be let down and drawn up with cords and pulleys, or by fome 
other contrivance, fomewhat like draw-bridges. I'hefe covers thus fix
ed may be let down over the pits like a íhed or penthoufe in rainy wea
ther ; and in dry weather may be ereited almoft to a perpendicular, but 
inclining a little towards the S. fo as to form a wall with a S. afpcit. 
Thus thefe may ferve a double purpofe, as coverings tor the pits iiv 
wet weather, and as refieilors o f  the fun’s heat upon them in dry wea
ther, and thus greatly promote the evaporation o f  the aqueous parts o f  
the brine. T he hinges on which the refledfcors turn may be fixed about 
8 or 10 inches from the ground j by which means, when the refleitors 
iland upright, there will be an opening left beneath them, through 
which the air will continually flow in a briik current, and greatly in- 
creafe the evaporation of the water.

After having gone through that part o í  Tiv Brc^ivnriggh work, which 
relates to bay-ialt, wc proceed to the methods that gentleman propofes 
for preparing and improving white fait, which, it brought into ufe, 
may probably be o f  advantage not only to private undertakers, but alfo 
to the public. For it appears, that two very different kinds o f  white 
fait arc required j the one for the ufe o f  the table, and the other as a 
condiment for provifions. It’s whitenefs, drynefs, and the fmallnefs o f 
it’s grain, are the properties which chiefly recommend the firft k in d ; 
and it’s great ftrength and purity the latter. It is this ftrong and pure
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kind o f  white fait, which is wanted in the Britiflj dominions ; and it ir. 
therefore our author’s principal dcfign here to confider how this defcfí: 
may be fupplied ; although at the fame time inftruítions are given how 
to prepare table fait, not only birtcer in quality, but alfo at a Icfs ex- 
pence than it is now prepared by the common methods.

In the common proccíTes for making white fait, the fait is deprived o f  Umt/ta i. 
a confiderablc* part o f  it*s acid fpirit, by the violent boilijjg ufcd in 
it’s preparation.

Mofl; kinds o f  white fait are rendered impure by the mixture o f  various Lemma II.
heterogeneous fubftances.

W hite fait, by the violent co<flion commonly ufed in it’ s preparation, lemr:a JII. 
is rendered Icfs fit for preferving firti, flefli, and ocher provifions, 
than it would be if  prepared with a more gentle heat.

T he heterogeneous fubftances which arc commonly mixed v;ith white Ltffima IV. 

fait, render it Jefs proper for preferving provifions, than it would be 
if  fcparated from them.

After having fully confidered the foregoing, our author givt*s a me
thod o f  preparing a kind of white fait proper for curing fiili, ileili, and 
other provifions j likewife a method o f  refining fa it ; but for thefe f 
muft refer you to the work itfclf, as well as for the tables, wherein the 
feveral expences attending thefe operations are minutely confidered.

M oft o f  the fads referred to in thefe difquifitions are fuch, as the 
conftant praftice o f  thofe who make fait fuíHciently wairants us to rely 
upon for true and certain ; or clfe, they are the oblervations of judicious 
falt-officers, daily converfant in thefe matters, or o f  curious and inqui- 
fitive navigators, merchants, travellers, and Naturalifts; or, laftly, 
the experiments o f  many learned Phyficians, Chemifts, and Phüofo- 
phcrs : the truth o f  which feveral fafifs, though many o f  them have long 
been publiihed, hath never been called in queilion. So that thefe ob- 
fervations and experiments may probably be more relied on by the 
public, than if they had only been made by our author ; fince they 
have the teftimony o f  many fkilful and unprejudiced pcrfons, who could 
have no notion o f  the ufes to which they have been here applied. If  
therefore the arguments founded upon thofe fadls fliould be efteemcd 
any-ways reafonable and fatisfadlory, the author prefumes to remark, 
that it might not be unworthy the wifdom of the B ritifi Legiflature to 
direfl: a more full inquiry to be made into a matter o f  this importance, 
and to order proper works to be ereéled for making bay-falt, and for 
making and rtfining white fait, and to put thofe works under the ma
nagement o f  able and judicious perfons, to make exa¿l and accurate 
trials, in order to difcovt-r the beft and cheapcrft methods o f  doing them.
A n d the methods, which ihould be moft approved of, might for the 
general good be made public, and cftabliíhed by law as a common 
Itandard, to which all thofe who make fait in the Britijh dominions 
ihould be obliged to conform.

hitifuled, T h e  Art o f  making common Salt, c ír .  667
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¿  Ofihi Salt- X X I X . Near Vraiau in Poland arc famous fait-mines, o f  which I
[. Kims near Hiall give you a Ihort account, as well as o f  the moft remarkable things

 ̂ found there. The town is fituated near the foot o f  a vail chain o f  
IT 'm /X *' mountains, and from it, paiTmg by hills and rifing grounds about two 
Pb)/ to tie German miles fouthward, I came to the mines o f  Viliizca. Thefe are 
Caarina'j in a hill flat and irregular above, furrounded with hollows and vallies, 

N''. and to the Ibuth there is a neighbouring hill much higher. T h e  mine 
hasten entries, which are provided v/ith horfe-engines, whereof 7 are 

AWxNoV.23! ioi* hoifting up the fait, and the reft for drawing water from tiic works, 
1 : 4 9 .  for the defccnt and afcent of the people. I entered the mine by

winding ftairs o f 484 fleps, which brought me to the firil ftory. T he 
defcent into the fccond is by ftrait ftairs o f  133 fteps. Into the lower- 
moft ftory there are no ftairs, but 18 ladders from diirl*rent floors, 
which make together 300 feet and the computed depth o f  the whole 
is about 900 feet perpendicular.

T he feveral ftrata o f  the earth are as follow.— On the furface is a 
common clayey ground, next is pure clay, and then a bed o f  foft, moift, 
black, flimy earth ; and below this are hills o f  a kind o f earth without 
any mixture o f grit or fand. Here are firft found particles and veins o f  
fait; and, defctrnding a good way through this and fome fait rocks, we 
enter into the firft ftory, where there are a great many alleys and crofs- 
ways (which are run out to confiderable diftances), and many large ca- 
yerns, out o f  which fait has been cut. Here the floor, walls, and ciel- 
ings, are folid fait rock. A s  the religion o f  the country is Romafi 
Catholic, there are fcveral large chapels, with altars adorned with co
lumns, crucifixes, ftatues o f  faints, and other ornaments in that way, 
hewed out o f  the fait rock, and well wrought in difl^crent orders o f  
archittilure. Some o f  thefe, which are o f  the purer fait, and not much 
/moked with the torches that the workmen ufe in the mine, have a very

■ beautiful efi-'eil. In fome places the fides o f  the alleys, and fome o f  the 
great vaults, are lined and doubled with timbers, where they thought 
the pillars o f  earth or fait left for fupporting the fuperior v/cight might 
prove too weak. I obferved in one place, that a finking o f  the earth 
fome years ago had cruflied fome of the baulks almoft flat, and made 
a rent in the falt-rock on the other fide, about 9 inches wide.

Notwithftanding there is no remembrance or tradition o f  any remark
able accident by the falling-in o f  thefe mines, yet they have lately dif- 
covered a wooden houfe, which muft have been fwallowed in vei'y long 
ago. Thefe mines were on fire in the year 1644. but this accident mult 
have happened long before that t im e; for they have a plan o f  thefe 
works, taken about 200 years ago, with remarks o f  every thing that 
was curious in all three contignations ; but no mention is made o f  this 
houfe, nor is there any-thing in the regifters o f thefe works that fliews 
it to have funk in fince. T h e  wall o f  this houfe is feen at the fide o f 
one o f  the crofs-ways : they have found plates, fpoons, and fome other

things
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things o f  m etal; but they make no farther fearch, as the pains would 
cxcctcl the p ro fit: To it is left as a curiofity.

Notwithltanding the fait rocks arc on ail fides, and the earth that is 
among them is full of veins and particlcs o f  íalc, there is a fpring o f  
very good frefli water, which is the drink o f  the thirfty workmen, and 
o f  the horfcs employed below-ground. 'i'his fource comes from above; 
but directly over that place, on the furface, there is no well, nor fpringy 
ground, only it is hollow.

They find in thtlc mines alabafter, Glades Maria-, and fome-'
t i m e s o r  fmall Tea íhells : but the moil remarkable thing of all 
is, in the middle o f  a vafl: fait rock, a large tree is iound, with all it*s 
branches incafed in it, lying horizontally. 1 fend you a piece ot it, 
which I hewed out o f  the rock myfelf. It feems to be a beech-tree, o f  
which there grow plenty in thefc countries at prefent.

From the upper Dory the rocks grow broader like cones, and the 
deeper they go, the fait is always finer, ajid lefs mixed with earth: but 
it is not yet known how deep tiiey run. T hey do not however find ic 
turns fo much to account to work the lowermofl: ftory, though it is all 
pure rock, tlie lioiiling being more expenfive than the running out 
crofs-ways, and working the upper ftories. T he rocks have roots or 
veins, which ilioot into the earth on all fides, lome in ftrait lines, others 
in z igzag , even to tJie dillance o f 70 feet; whereby the miners are of
ten directed to the body o f  the rock. Thefe veins are very white and . 
clear, yet they make no ufe o f  what is found in them, being impure,, 
and mixed with other fahs : it likewife diiTolves much eafier than the 
true fait. Sal gemmtc is found in veins and nefts in feveral places o f the 
mines, but ’ tis often very troublefome to hew, and get it out of the 
other fait rock. Here are no wells o f napbtba^ but there are fome ca
vities where the air is fo infiammable, that fome, by going raihly into , 
fuch places with a light, have been damaged by the fire, and even rua 
the rifque o f their lives. This only happens in places where the air has 
no free admifllon •, for in all the main ftreets and crofs-ways there is a 
confidcrable draui^ht o f  air through the ten entries : and, in the winter, 
while it is a ftrong froft, and quite calm weather, there reigns a very 
ftrong wind in the mines: but Itormy weather makes nO alteration 5 and 
in the iummer there never happen any fuch changes. i

From the fevcral ways are entries into the chambers or vaults where j
they wo‘rk. T hey hew the fides o f  the wall into large fquare columns,, 
the height o f  the room, and about 2 or 3 feet thick. By driving their 
wedges in behind thefe pillars, they make them rend from the rock, and 
thtir fall on the floor makes a very great noife T he workmen are fo 
accuftomed, that by the found o f  their blows they know the initant it' 
is going to fall, and get out o f  the way accordingly. Sometimes they 
hew the like pieces from the floors. Thefe pillars are again hewed into 
blocks, from 3 to 6 feet long, according to their thicknefs. T hey are 
drawn up, arid tranfportcd in fuch pieces, and the fmall in barrels.

O f tke Salt-Mines near Cracau. 669
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T he quantity o f  fait dug here yearly, comes to about 120,000 cen- 

Vienna : and the whole expences for officers, workm tn, ma
terials, amount to about 100,000 dollars. T h e  number o f  work
men o f  all forts make about 600 pcrfons : they are very healthy and 
long-lived, not fubje¿t to the fcurvy, or any particular diilempers. 
The officers on the contrary are very fubjeil to difeafcs o f  the breaft, 
and confumptions, which is probably owing to the frequent changes o f  
air they meet with, their bufinefs obliging them to ilir about much, 
both above and below ground, where the air is very diíFerent.

O f t h e  Foftls X X X . T h e  kingdom o f Bohema is a fine fertile country, rich in 
^Bohemia, mctals and minerals o f  ail forts. T h e  frontiers all round are very high 
Ibid! rrio>̂ *ntains : the inward parts o f  the country are hilly, with plains and

rifing grounds intermixed, that have the appearance o f  being the re
maining bales and ruins o f  former mountains, the foil being a compo- 
fition o f  decayed rocks mixed-with fome vegetable earth. T h e  rocks 
on the higheft mountains are an aggregate ftone o f  lapides calcarii^ fpati^ 
quartzi^ miĉ ê  ^ c .  T he plains are covered with the leail dijíolvable 
parts o f  fuch rocks. Their fined cryftals, and precious ftones, are ga
thered behind the plough ; many ilill retaining the fame figures they 
had received at their formation in the veins and hollows o f the rocks.
I found on the tops o f  mountains decaying rocks, which, when mixed 
with a little vegetable earth, made exaftly the fame foil with that in 
the rifing grounds and plains below.

There are feveral places in this kingdom where the mountains are 
wholly o f  laps fciffilis  ̂ which breaks into rhomboids ; and 1 obferved 
for many miles the ihelves o f  this ftone running through different 
mountains in the fame direilion, facing the S. E. with an inclination o f  
the IheJves o f  about 35®. The foil here in the plains is clayey.

Offomt FoJJili X X X I .  In my little excurfions in queil o f  foffils in this country, I
^3 ’ ^745* what Naturalifts call !ac lmta\ but think D r 

1̂ 0165 simom miftaken, when he gives it as a criterion or fign o f good lime-
ii». 4 7 7 .  p .  ftone ; for the two quarries where I found it were building ftone, but
5 3 1 .  A u g  &c will not burn into lime. I'his matter or earth makes a ftrong ebullition ■
1 7 4 5 .  with vinegar and fpirit o f  vitriol. Some o f  it was as foft as cream-
J745**̂  cíiecf^í when I took it out o f  the fifTure o f  the rock ; the other was hard,

fome in thin crufts, and fome in pretty thick lumps. It never was 
taken notice o f  in this kingdom before. I alfo found, about fix weeks 
ago, white native vitriol, which I take to be the capillaris fort ; but as 
we have no Naturalift here, nor colleflion o f  foffils, or any other na
tural curiofities (though in great plenty in this kingdom), it is hard for
me to give names to fuch as I have (about 800 articles) or do difcover 
daily.

XXXII.
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X X X I I .  W h a t  fpeltcr ¡s I don’ t w d l  k n o w , nor what ufes arc already A Utur f,om 

made o f  i t ; but I btiieve it was never yet applied to  fo large a w o rk  as
the cylinder oí a fire-engine, till M r  Ford  ̂ o f  CoUbrook-Daie in Sbrop- 

JJjire  ̂ did it with fuccefs : it run eaficr, and cafi: as true as brafs, and Pr'/.at^Q^^. 
bored tull as well, or better, when it had been warmed a little : while bridge, and

cold, it is as brittle as glafs, but the warm th o f  m y  hand Toon made it ^ ̂  S. to the
fo plianf, that Í could wrap a íhavin g  o f  it round m y  finger like a bit 
o f  paper. T h is  metal never ruils, and thcrciore w orks better than 
iron *, the ruiV o f  which, upon the leaft intermiiFion o f  w o rk in g , rcfifts,Í,.//Í Í/VT w , 
the motion o f  the fifion,  N®. 482. p.

Several attempts have been made to run iron ore with pit-coal i 1 3 7 <̂- Jan. &c. 
imagine it hath not fucceeded any-w hcre, becaufe we have had no ac- 
count o f  it’ s being pradtifcd *, but I find that M r  Ford^ from iron ore ,-"̂ 5.'-“ ' 
and coal, both g o t  in the fame dale, m akes iron brittle or tou gh , as he
pleafes j there being cannon thus caft fo io it as to bear turning like
w rou gh t iron.

X X X I I I .  I .  I cake the freedom to inclofe to  you an account o f  ^SevfralVz- 
fcm i-m etal called Platina di Pinto \ which, lb far as I kn ow , hath not
been taken notice o f  by any writer on minerals. M r  Hill^ w ho is one'."f^" ^
o f  the moft modern, makes no mention o f  it. Prefum ing therefore that 
the fubjed: is new, I requeO the favour o f  you to lay this account béorx: communicate/ 
the R . S, to  be by them read and publiOied, i f  they think it deferving Royal 

thofe honours. I iliould fooner have publiflied this account, but w a i t - A y  
ed, in hopes o f  finding Icifure to  m ake further experiments on this body 
w ith  fulphureous and other cements ; alio with M ercu ry , and Icveral ^84! 
corrofive v itn ftr u a .  But thefe experiments I ihall now  defer, until I N o v . &c.

ter certainty, I lliall myfclf repeat them. Will Br'own-
rig g , M  T, i i ,  5 . to W m . W atfoD, F . i? . 5 . D ateá  W hitehaven, D ec, 5 , 175 0 ,

2. A lth o u g h  the hiftory o f  minerals, and other foíTil fubftances, hath Memoirs o f  a 
been d iligently  cultivated, efpecially b y  the M o d e rn s ;  yet it  m uft 
acknow ledged, that, am ong the vaft variety o f  bodies w hich are 
objects o f  that icience, there itill remains room  for new inquiries.

N o  wonder that, am ong the great, and alm olt inexhauftible varieties W cil Indies, 

o f  falts, ores, and other concretes, new appearances, and m ixtures be- Ibid. p. 585. 
fore unknow n, Ihould daily be difcovcred : but that, am ong bodies o f  
a  m ore fim ple nature, and particularly am ong the metalline tu b e, feve- 
ral dillin6t fpecies iliould ftill remain alm oft w holly unknow n to N atu- 
ralifts, w ill doubtlefs appear m ore ftrangc and extraordinary.

G o ld  is ufually efteemed tne m oft ponderous o f  bodies ; and yet I 
have feen, in chc pofifcflion o f  the iate Profelfor s'Gráve¡ande^ a metal
line fubftance, brought from  the Eafi-Indics^ that was Ipecifically hea
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672 O f a new Eemi^Metol called Platina.
vier than gold, by at leail ' pare. Mercury, next to gold, is com- 
monly faid to be the heavieft body; yet Mercury is greatly exceeded in 
rpecific gravity by a A mi-metal brought from the Wefi-Indies^ whereof 
I have now the honour to prcient fpecimens to the Rcyal Society. And 
this fcmi-metal fetms more particularly to deferve our attention, as it is 
endued with fome very fingular qualities, which plainly demonftrate 
that certain general theorems, tho’ long eilabliilied, and univerfally rc- 
ccived by the Metallurgifts, yet do not hold true in all cafe?, and ought 
not to be admitted into their arts, without proper limitations and refíric- 
tions. For inftance, n a t  gold and ftlver may be purified from all hetero- 
geneous fubjiances by cappellaiiony is a propofition that all afiayers and 
refiners have long thought true and undeniable •, yet this propofition 
ought not to be received by thofe artificers, without an exception to the 
femi-metal here treated o f ;  fince, like th*ofc nobler metals, it refills the 
power o f  fire, and the deílruíítive force ot lead in that operation.

'I his femi-metal was firft prefented to me about nine years ago, by 
M r Charles IFood, a fiiilful and inquifirive Metaliurgiit, who met with 
it in Jamaica^ whither it had been brought from Carthagena in New  
Spain. And the fame gentleman hath fince gratified my curiofity, by 
making further inquiries concerning this body. It is found in confide- 
rable quantities in the Spanip Weft Indies (in what part I could not 
learn) and is there known by the name o f  platina di pinto. 'I'he Spa  ̂
niards probably call it platina^ from the refemblance in colour that it 
bears to filver. k  is bright and íhining, and o f  an uniform texture ; 
it takes a fine polifii, and is not fubje<5l  to tarnifli or r u i l ; it is extreme- 
iy hard and com paá:; but, like Bach-metal, or caft iron, brittle, and 
cannot be extended under the hammer.

The Spaniards do not dig it in the form o f  ore, but find it in duft, 
or fmall grains, as herewith prefented to the Royal Society. W hether 
they gather it in a pretty pure ftate, as brought to us, or waíh it, like 
gold-duft, from among fand, and other lighter fubftances, is to me un
known : however, it is feldom collected pertedtly pure •, fince, among 
fevcral parcels o f  it that I have feen, I conftantly obferved a large m ix
ture o f  a fiiining black fand, fuch as is found on the íhores oí Virginia 
and Jamaica^ which is a rich iron ore, and anfwers to the magnet, it  
hath aifo ufually mixed with it fome few íhining particles o f  a golden 
colour, which feem to be a fubftance o f  a different nature.

It is very probable that there is great plenty o f  this femi-metal in the 
Spanijh Weft Indies ; fince trinkets made o f  it are there very common. 
A  gentleman o f  Jamaica bought five pounds o f  it at Carthagena for lefs 
than it’s weight o f  filver ; and it was formerly fold for a much lower 
price.

When expofed by itfelfto the fire, either in grains, or in larger pieces, 
it is o f  extreme difficult fufion ; and hath been kept for two hours in 
an air-furnace, in a heat that would run dos^n caft iron in 15 minutes : 
which great heat it endured without being melted or wailed ; neither

could
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could it be brought to fufe in this heat, by adding to it borax, and 
other faline fluxes. But the Spaniards have a way o f  melting ic down, 
either alone, or by means o f  fome flux •, and caft it into fword-hilts, 
buckles, fnufF-boxes, and other utenfils.

When cxpofed to a proper degree o f  fire, with lead, filvcr, gold, 
copper, or tin, it readily melts and incorporates with thefe metals j 
rendering the mixture, iike itfelf, extremely hard and brittle.

H avin g been melted in an afl"ay-furnace, on a tell with lead, and 
therewith cxpofed to a great fire tor three hours, till all the lead w'as 
wrought oflT, the platina was afterwards found remaining at the bottom 
o f  the tefl*, without having fuffered any alteration or diminution by 
this operation,

A  piece o f  platina was put into ftrong and pure aqua fortis^ and tliere- 
with placed in a fand-heat for 12 hours , xhc p la t in a when taken out 
o f  the aqua fcrtiSy was found o f  the fame weight as when put into it \ 
being in no-wife difiblved or corroded by that menftruum.

It had been reported, that this femi-metal was fpccificaily heavier 
than gold but having weighed feveral pieces o f  it hydroftatically in a 
nice aíTay-balance, I found one o f  thefe pieces to weigh in air^r. —  
and in water gr. : fo that it*s fpecific gravity was to that o f  water 
exaftly as 15 : i .  Another piece, that fcemed to be caft very open and 
porous, I found in gravity to water only as 13 91 to i.  Although this 
laft mentioned piece, could it have endured the hammer as well as gold, 
might probably have been reduced to a confiderably greater degree oif 
folidity than that o f  the firft-mentioned fpecimen. For the pureít gold 
is feldom found, after fufion, to come up to it's true fpecific weight, 
until it hath been brought up to it’s greateft degree o f  folidity under 
the hammer.

I alfo weighed an equal mixture o f  gold and platina, which I found 
nearly as ponderous as gold itfe lf; the fpecific weight o f  this mixture 
being to that o f  water as 19 to i .

It hath been reported, that the Spaniards have fometimes been tempt
ed to adulterate gold with platina^ as the mixture could not be diftin- 
guiflied from true gold by all the ordinary trials: but the gold thus 
adulterated was, upon a nicer examination, found hard and brittle, and 
could not be feparated from the platina^ and rendered duibile and pure, 
cither by cementation, or by the more ordinary operations with lead 
and antimony. In order therefore to prevent this fraud, the king o f  
Spain commanded that the mines o f  platina íliould be ftopped u p ; fo 
that this femi-metal is now much fcarcer than formerly.

From the foregoing account it appears, that no known body ap
proaches nearer to the nature o f  gold, in it’s moft eflential properties o f  
fixedednefs and folidity, than the femi-metal here treated o f  j and that 
it alfo bears a great refemblance to gold in other particulars. Some 
Alchemifts have thought that gold diflfered from other metals in no
thing fo much as in it’s fpecific gravity j and that, if  they could obtain
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a body that had the fpecific weight o f  gold, they could eafily give ic 
all the ocher qualities oí thac metal. I-et them try their art on this body \ 
■which, i f  it  can be made as ductile as gold, ,\viil not ealily be diftin- 
guifhed from gold itfelf.

Upon the whole, this fcmi-metal feems a very fingular body, that 
merits an cxaéler inquiry into it’s nature than hath hitherto been made ; 
iince it is not altogether improiiable, that, like the magnet, iron, anti
mony, mercury, and other metallic fubftances, ic may be endowed 
with ibmc peculiar qualities, that may render it o f  Hi-gular ufc and 
importance to mankind.

Sptcimtnsof j  Platina^ induft, or minute maíTes, mixed with black fand, and
2S brought from the Spar,ijh Wefi Indies.

K^alSMieV- N a t i v e f e p a r a t e d  from the above-mentioned impurities.
3. Platina that has been fufed.
4. Another piccc o í platina^ that was part o f the pummel o f  a fword.

-----7o the 3. I beg leave to fubjoin a few lines to D r Brownrigg'% paper con-
RoyalSociety, ceming the Platina di Pinto, or what is likewife called in America Juan

mvatfon. This fubftancc is mentioned in no author I have met with,
by Don Antonio d'Ulloa^ whp, in the Hiftory o f  his V oyage to 

South Ammaty Vol. II. Book 6. Chap. 10. which I have here extraóled, 
and tranQatcd from the Spa7tijby when giving an account o f  the gold 
and filver mines in the province o f  Quito., and o f  the various methods 
o f  feparating thefe metals from other fubftanccs, with which they are 
combined, fays, that, “  in the territory o f  Cboco . . . .  there are gold 

mines, in which thac nietal is fo difguifed and enveloped with other 
mineral fubftanccs, juices, and itones, that, for their leparation from 
the gold, they are obliged to ufe quickfiiver. Sometimes they find 

“  mincwl fubftances, which, from their being mixed with platina^ 
they ,chufe,to negled. This platina is a ílonc {piedra) o f  I'uch refi- 
fiance, that it is not eafily broken by a blow upon an anvil. It is not 
fubdued. by calcination; and it is very difficult to extract the metal ic 
contains even with much labour and expence.”
In the before-mentioned work, Ch&p. 11. the fame author, when 

fpeaking o f  the remaining works o f  the Indians o f  old, fays, “  the fpe^ 
“  cttla wrought out o f  ílones, which are found in the places o f  worlhip 
“  o f  the Indians  ̂ are o f  two kinds, in relation to the mauer o f  which 
“  they, are made ; one o f  thefc is called Piedra de Inga, the other Pie- 

dra de Gallinczo, T he firít o f thcfe is .fmooth, o f  a leaden colour, 
and not tranfparent; they are ufually found wrought o f  a circular 
figure: one oí the furfaces is plain, and as fmooth as though it were 
made o f  a kind o f  c ry fta l; the other furi'ace is oval, or rather fome- 

“  what fpherical, and not fo much burnifhed as the plain one. Altho* 
they vary in their fize, they are commonly from 3 to 4 inches in 

-diameter ; but he has fecn one.that was 1 ;  foot in diameter. It*s 
“  principal jurface was concave, ^ d  much augmented the fize o f  ob-

unED



O f  a new S cm i-M eia l called  Platina. 675
jcfbs, as it’s polifli was in as great perfedlion as though it had been 

‘ c worked by a dextrous arcift in thefc times.
“  This ilone has certain veins, or hair-like appearances, on it’ s Air- 

«« face ; whereby it is rendered lefs fit for a fpecnlum^ and is apt to 
break in thefe veins in receiving any blow. i?^any are pcrfuaded, or 

“  at leaft fufpetft, that the matter o f  thefe is a caft compofuion ; an<l 
“  although there arc fonie appearances o f  this being fo, they are not 
“  fufliciently convincing. In this country there are gullies {quebradas) 

where the mineral ot them is found rough, and from whence fomc 
arc always taken •, but thefe are not now wrought for thofe purpofes 

«« for which heretofore tiiey were employed by the háia?ts : but this is 
no reafon but that fome o f  them may have been caiV, as with the 

«« fame material taken out o f  the mine, they may have been made ar- 
tificially, and thereby have received a greater degree o f  perfedlion, as 

“  well in their quality as in their figure.”  H e  fays further, ‘ ‘ that,
“ .although at prefent, thefc, as well as feveral other things found there 
“  are but o f  fmall vahie, neverthelefs they are extremely curious, and 
“  worthy to be efteemcd, as well for their great antiquity, as for their 
“  being the performances o f  thofc barbarous people.**

Some of tliefe fiedras de inga 1 now take the liberty o f  laying before 
the Socieiy  ̂ both in their rough and in their polifhed ftate. T h ey  were 
brought hither with feveral other curiofities from America^ by Don Fe- 
dro Maldonado, and were prefented by him to the Preftdent^ who was 
pleafed to put them into m y hands. T h ey  are doubtlefs o f a metalline 
I'ubftance, and have, in my opinion, evident marks o f having been 
fufed and caft. T h e y  very much refemble, as you will fee by com
paring them, the platina before-mentioned ; and though they are called 
{.piedras) ftones by Don Antonio d^UHoa, he likcwife gives the fame 
appellation to the platina. 1 cannot therefore help recommending to 
fome curious Metallurgift o f  the Society to make the experiment, whe
ther or no, when xhtpieiras de inga are, by a proper procefs, diveiled 
o f  their ftony and other heterogeneous parts, the metalline refidmm will 
not refemble, as well in fpccific gravity (for which it is fo remarkable) 
as in other properties, the purified platina now before us ?

4. In January 1742-3^ there were brought from Jamaica^ in a man - — ^  .
o f war, feveral bars (as thought) o f  gold, configned from different L
merchants o f  that idand, to their different correfpondents here, as bars 
o f  gold. Thefc bars had the fame fpecific gravity, or rather more than Dcc 20.1750. 
gold, and were exaiftly like that rnetal in colour, grain, A  picce
o f ‘One o f  thefe counterfeit bars was fent to the mint to be tefted, and 
it was found to be 2ixarats -3 grains worfe than ftandard. ^

5. T he gentleman, whofe experiments on I mentioned to Extras 0/a
Royal Society  ̂ was Vix Charles Wood^ who permitted me to make what 
ufe o f  them I pleafed ; and I did not pretend to have made any 
diicovery, nor to know fa  much o f  that body, as hath long been known ^ ¿

4 R 2 tO/(,\Vm.Wat-
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fon. T. R. s. to the Spar.inrds. I might indeed have made ufc o f  his authority ; but 
containing ambitioiis of appearing in print.
exptilmtnu T h e  chief thing about which 1 had any difficulty, was what had been 

the Pla- aíTertcd of the ̂ /í7/;«^’ s rcfiiling the force o f  lead in coppellation. This 
tina. Ibid. experiment Í have tried therefore, by adding to gr. xxvi. o f  platina^
p. 594. 16 times it’s weight o f  pure lead, that I had myfelf reduced from
fieb rt^V--o T o  the lead put into a coppel, and placed in a proper fur-

nace; as foon as it was melted I added the which in a Ihort
time was diíTolved in the lead. After the lead was all wrought off, there 
remained at the bottom o f  the coppel a pellet o f  platina^ which I found 
to weigh only gr. xxi. ; fo that, in this operation, the platina had lott

1750.51.

near \ o f  it*s weight.
According therefore to this experiment, t h e d o e s  not wholly 

refift the force o f  lead in coppellation ; but, by repeated operations o f  
that kind with larger quantities o f  lead, may probably all be deftroyed : 
and by fuch repeated coppellations, gold and filver may very likely be 
refined from i t ; although what was before aflerted may hold pretty 
true, with regard to the common coppellations ̂ of the alFayers and re
finers.

M r JVood faid, that, in his experiment, he thought the plafina ra
ther gained than loft in wxight by coppellation. This might happen 
from fome fmall mixture o f  lead, or other metal continuing with it 
after it remained no longer fufed.

From this finglc experiment I will not be quite pofitive that lead 
thus confumes fome fmall quantity o f  platina^ fince it is poifible the 
platina ufed might not be pure. Befides, in order to keep it longer in 
fufion, I urged on the experiment with an uncommon degree o f  hear, 
cfpecialJy towards the end o f  the operation ; although I think no great 
error could thence arife ; as 3 fs o f  filver, which I coppelled at the lame 
time, had loft only^r. ij, in the operation.

I am told that one M r Ord  ̂ formerly a fador to the S. S, Company, 
took in payment from fome Spaniards to the value o f  500/. iter- 
Jing, which being mixed with platina^ was fo brittle, that he could not 
diipofe o f  it, neither could he get it refined in London^ fo that it was 
quite ufelefs to him : although, i f  no error hath been committed in the 
above-mentioned experiments, it might probably have been rendered 
pure by a much larger dofe o f  lead than is ufually applied for that 
purpofe.

T o  m y memoir I might have added, that, attempting to cleanfe a 
parcel o f  the ndxxvc platina from the black fand, wherewith it was m ix
ed, I found that a great many o f  it’ s grains were attrafled by the m ag
net I made ufe o f  for that purpofe. I'his circumftance 1 took notice o f  
in a letter to Lord Lonfdale two years ago,

^ x tra ii o f  a X X X I V .  A s  the Natural Hiftory o f  Perfta is but little known, and
tttrjrom  authors o f  the Univerfal Hiftory have given no true account o f  the

ever-
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fverlafllng facred fire which the Gauers worfhip, I ihall now fend y o u  James
a dclcription thertof, which you may depend upon, as there was a
Ruffian army for fome years in the kingdom o f  Dageftan^ where
iirc i s ; and I took down what I am going to relate from the mouths to H.
and journals 0Í many ofRcers that were there, and more particularly Baker, f. S.
from what was communicated to me by Archiater Fifcher^ who rccei-
vcd an account thereof from Dr Lerch^ l^hyfician o f that army. Fi>r¿*'pcrfia.

This ¡perpetual fire rifes out o f  the ground in the peninfuia o f  Ahfche- ;njj. 8̂7. p. 
ro7t̂  about 20 miles from Baku^ and 3 miles from the Cafpian fliore. 296. Apr. &c. 
T h e  ground is very rocky, but has a íTballow covering o f earth over it. <748- 
I f  a little o f  the furface be fcraped off, and fire be applied to the 
low, it catches immediately, and burns without intermiflion, and almoft 2"^
without confumption ; nor is ever extinguifiicd, uniels fome cold earth 
be thrown over it, by which it is eafily put out.

There is a fpot o f  ground, about two Englijh miles large, which has 
this very wonderful property 5 and here is a ceiravanfary  ̂ round which 
arc many places where the earth continually burns; but the moft re
markable is a hole about 4 feet deep, and 14 feet in diameter. In this 
caravanfary live 12 Indian friefts^ and other devotees, who worlhip the 
fire, which, according to their traditions, has burnt many thoufand 
years. It is a very old vaulted building, and in it’ s walls are a great 
many chinks, whereto if  a candle be applied, the fire catches inftanta* 
neoufly, and runs inftantly wherever the chinks communicate j but it 
may be eafily cxtinguiflied : they have hollow places in the houfe fitted 
to their pots, which they boil without any other fuel and inftead o f  
candles, they ftick reeds into the ground ; from the tops whereof, upon 
applying fire thereto, a white flame immediately comes forth, and con
tinues to burn without confuming the reeds, until they think proper to 
cxcinguifh it, by putting little covers over them for that purpofe.

T hey burn lime o f  the ftones dug herealx>uts, firil making an hollow 
in the ground, and then heaping the ftones on one another. This done, 
on applying fire to the hollow, a fiame burils out, and is difperfed at 
once with a very great crack through the whole heap o f  ftones j and 
after it has continued burning for 3 days, the lime is ready : but ftones 
placed in this fire for fetting their pots on never turn to lime *, which 
cannot be made but by heaping them on one another. T he earth and. 
ftone are no farther warm than where the fire reaches ; and what feems 
very well worth obfervation, this flame o f  fire gives neither fmoke nor 
fmell, however great it be.

About an Englijh mile and half from this place there are wells o f 
white naphtha \ which is exceedingly inflammable *, and though the 
flame o f  naphtha affords both fmoke and fmell, it is highly probable the 
perpetual fire I have been defcribing is owing to naphtha^ but fo puri
fied, in filtering through the ftone, that it becomes divefted o f  all fuch 
particles as produce fmoke or fmell. T h e  ftone and earth are grey in 
colourj aiid láltiíh to the tafte j and indeed much fait is found on this

peninfuia
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\ peninfula of Ahfcheron. There is alfo a lalt lake, near the fide o f  which
I ■ the white naphtha fiows by 5 different Iprings. This mpbtha  is made
i ufc o f only in the medicinal way. It is yellowini from the ipring, buc
, when diftilicd rcft-mbies fpiric o f  wine. T h ey  give it internally, for

gonorrhcea’s, diforders o f  the bread, and for the ftone 5 and they ap
ply it externally in gouty cafes, contractions o f  the finews, and cramps.

Black naphtha is produced 8 or 9 miles from the perpetual fire ; it is 
; thick, and being diftilled grows not clear but yellow. A bou t Baki4
I there is fome ot it fo thick, that they employ it for greafing wheels :

but thcbeft and greateft plenty, is at Balachamcy where there arc above 
50 fpxings, the greateft whereof produces every day 500 batman  ̂ each 
batman containing ten Ruj's pounds, which are fomewhat lefs than Eng- 
lipj weight. Y o u  hear it make a confiderable noife in rifing out ot the 
ground, though the fpring be 20 fathom deep.

In Baku they have little or no other fewel to burn befides naphtha^ 
but it muft be mixed with earth or aihes to make it fit for ufe. T he 
fire it makes is only good to boil with ; and this inconveniency attends 
it, that all their food fo boiled fmells and taftes o f  naphtha. For baking 
and roafting they make ufe o f  ahrotanum  ̂ ahj^nthhany and fuch-like j 
but in general naphtha is their fire.

C H A P .  IV. 

M A G N E r i C K ^ .

Magnctical I» \ / i ^  o f  Magd, Coll. in Oxfordy being introduced to a
Experiments, , ^ J l  meeting o f  the K , s. produced, before the gentlemen there 

Jht^n befare prefcnt, fevcral curious artificial magnets contriveti by him felf; fomc 
o f  which confi(ted o f  plain bars o f  lieel naked, and other o f  bars or 

K n igh t, \tt ^^ocks o f  the fame fubilance, armed with iron after the common man-
T h u rfd ay, Her o f  natural loadftones : bur, as he was apprehenfive the trials he had
Nov. 15. before made o f  the weights thefe magnets were refpccliveJy capablc of,
\le%me‘d i  co.uld hardly be,repeated■ with fufficient exadnefs and advantage

 ̂ company, he defired to refer himfelf, for thofe par- 
161, jine.&c. ticulars, to what the PreJ, had feen at his lodgings on the 7th, and
1744. 13th of.the fame month.

Whereupon the Frefident acquainted the company, that he had lately 
been feyeral times, at M r Jodgings, where he had fecnvmany
experiments made, with his artificial magnets ; and tliat, particularly on 
tiw  day^ above-mcntioaed, he had been prcfent, and had taken minutes 
o f : the. following trials then made by that.gentleman ; by which it ap
peared,. that,

A  fmall
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A  fmall eight-cornered bar o f  fleel, o f the length o f  3 inches, and 

alrtioft , and of the weight of about  ̂ an ouncc i ’roŷ  hitcd by one o f 
it’ s ends about 11 o f  the fame ounces.

That anothe r plain bar o f  fteci o f  a parallelopi led form, o f  the length 
of 5 inches , the breadth o f  , and the thicknefs o f  of an inch, 
weighing 2 ounces 8! pennyweight, lilted, in like manner, by one o f  it’s 
ends 20 Trey ounces.

That a fteel bar, almoft o f the fame form as the lafV, but only 4 
inches in length, capped or armed with iron at each end, cramped with 
fiivcr, and weighing ail together one ounce 14 pennyweight, lifted by 
the feet o f  the armour full 4 pounds Trey.

T h at a fingle block o f  fteel o f  a parallelopiped form, almofl:4 inches 
long, I inch ,V in height, and o f  an inch in thicknefs, armed with 
iron, cramped with brafs, fufpended by a ring o f  the fame, and weigh
ing ail together 14 ounces i pennyweight, lifted by the feet o f  the ar
mour 14 pounds 2 I ounces Tr(^ weight.

That a compound artificial magnet was alfo tried, confifting o f  12 
bars o f  fleel armed ; and that it was found to lift by the feet o f  the ar
mour as the lafl, 23 Trey pounds, 2! ounces.

T h e  12 bars, compofing this laft magnet, were each a little more 
than 4 inches long,  ̂' o f  an inch in breadth, and o f  the fame in 
depth, weighing one with another about 25 pennyweight each. T h ey  
were all placed one upon another, fo a s to  make together one parallelo- 
piped body, o f  the common length and breadth o f the feveral bars, but 
o f  the height o f  near 2 inches, being the fum o f  the refpedive thick- 
neíTcs o f  all the bars taken together : and this parallelopiped body, be
ing cramped with brafs, and fitted with an handle of the fame metal, 
was armed at tlie 2 ends that were made up o f the comrfton extremities 
o f  all the bars, with 2 fubftantial pieces o f  iron, after the common man
ner o f  arming natural loadftones, the whole frame weighing together 
about 20 Troy ounces.

Befidcs thefe, the Prefident made alfo the foI!ov.Mng report o f  fome 
trials he had feen made at the fame time o f  the effcdts o f  an art M r 
Knight is mailer of, by which he can improve or increafe the lifting 
powers o f  natural loadftones.

H e carried with him, on JVedn. Nov. 7. a fmall armed loadflone be
longing to an acquaintance, which weighed, with it*s armour, 7 penny
weight 14 grains; but being reputed but o f  an ungenerous nature, 
took up, and with fome difficulty, barely z  ounces. M r K>tigbt took 
it into his ftudy, and, returning it in about a minute, it then took up- 
better than 4 ounces with éafc : but, upon his faying, it would Itill gain 
fome more Itrength, by remaining with him fome time, it was left till  ̂
the I3th^ when it took up diílinétly, with the fame apparatus as be
fore, 6 ounces 18 penny weights and 3 grains ; fince which time it has ' 
alfb feveral times been found to lift nearly the fame quantity.

Mr Jbtight
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M r Kai^bi further, at the fame time, ihewed the Prefident the fol

lowing inltances o f  his ability to invert or change the dircdtion o f  the 
poles in natural loadftones.

Such a ftone belonging to M r Fr. llaukpeey weighing about 5 ounces 
and 14 pennyweights, o f an irregular cylindrical ibrm, with 2 o f  the 
Tides fomewhat flatted, upon which armour had formerly been applied, 
had the dire¿tion o f  it*s polarity from one o f  thefe flatted fides to the 
other, notwithftanding the ilone had a diftindt grain running at right 
angles to that direction. It was tried and obferved, that one o f  thefe 
flatted fides ilrongly attrafted the N . end, and repelled the S. and tliac 
the other attracted the S. and repelled the N . end ot the magnetic 
needle. The end o f  the ftone, attraóling the S. end ot the needle, was 
then marked, by the rubbing o f  a picce o f  filver upon it, as upon a 
tQuchftone: after which M r Knigbt carried the ftone into his ftudy *, 
and, reproducing it in about a minute, ihcwtd, that the poles were 
then diredtiy inverted ; and that the fame end, which before attraited 
the S. end o f  the needle, now attracted the N . and repelled the S. and 
vice verfd.

After this, M r Knight^ again taking the ftone, brought it back in as 
fliort a time as before, with the direótion o f  it’ s polarity turned at right 
angles to it’s former dire¿tion, and into the direction o f  the natural 
grain o f  the ftone, the poles now lying in the flat ends o f  the cylinder ; 
one ot which, being the fmoother end, attrailed the S. end o f  the needle, 
whilft the other, which was o f  a rougher texture, attraóted the N . end, 
and repelled the S. end o f  the fame : when it was alfo obferved, that 
the polarity appeared ftronger in this cafe, than either o f  the former,

Laftly, M r Kuigbi, in about the fame time, inverted this laft direc
tion o f  the poles, keeping it ftill parallel to the axis o f  the cylinder, but 
cauilng the fmooth end o f  the ftone to attraifl the N . end o f the m ag
netic needle, and the rough end to attract the S. and repel the N . end 
o f  the fame needle.

After this report, M r Knigbt proceeded to fliew, at the meeting, 
fome of the fame artificial magnets therein mentioned j and it was 
found, that the compound magnet, confifting o f  12 fteel-bars, which 
had, in the experiment made before the Prefident, lifted 23 pounds 2̂ - 
ounces weight, did here, under all the inconvcniencies and difad- 
vantages o f  a crouded room, ftiil lilt a weight amounting to 21 pounds 
and 11 o f  the fame ounces.

It was alfo found, that the fingle armed block o f  fteel, which had 
before lifted 14 pounds and a ounces, did here, under the fame difad- 
adyantages as xhe former, lift 13 pounds and 7 ounces o f  like
weight.

A nd, iaftly, M r  Knigbt produced to the company the above-men
tioned natural loadftone belonging to M r Haukjhee  ̂ but with the direc
tion o f  it’s polarity again altered irom what it was when it was laft ícen 
Jby the Prefident,

P . S.



P . 5 . Since the artificial magnets mentioned in the foregoing paper,
M r  Knight has caufcd fome others to be made o f  a lelicr fizc, but 
o f  a very great lifting power : and one o f  thefe, weighing without 
it’s armour juft an ounce, and with the armour, cranxps, and rings»
I ounce 17 pennyweights, lifted, before the Prefident o f  the «Ííjc/V/v, 
on Friday July 27, 1745. 6 pounds and 1 0 ounces Troy weight.

This magnet coniiited o f 3 plates o f fteci, each 2 inches long, -rly o f  
an inch in breadth, and not abcíve ,4- o f  an inch in thicknefs : 
they were laid flat upon cach other, and fere wed together by 2 
fmali brafs fcrews going through the 3 plates. After which, the 
little parallelopiped block fo made up, was armed with iron at the 
two ends, cramped together with filver, and fitted with a double

• ring 0Í the fame metal, for the convenient holding o f  it.
%

II. I .  Being on IVid. Feb. 11. at the houfe o f  M r Knight^ \ ^ o f
there in company W\ú\PP îlL Jones  ̂ Efq; fee the following experiments; niagnet 
which M r Knight was defirous 1 ihould, as on this day, report to the 
Society: before whom he is alfo now prepared to exhibit the fame, as r  s ¿y 
well as the circumftances o f the place and the number o f  the company Gowin 
will allow. Knight» ÍI/.5 .

I T  C *

H e  firft produced two almoft equal bars o f  hardened fteel, to which ' ;  j 
he had communicatcd a ftrong magnetic virtue. Thefc bars were near- ¿2 .̂ p.* 
ly  fquare, cach being o f the length o f  about 15 inches , and o f  the 656. Oft. &c. 
breadth and thicknefs o f  a little more than [ an inch : one o f  thefe bars i747- 
weighed 2 pounds and 6 penny weight the other 4 pennyweight ‘ 9*
lefs than 2 pounds i and either o f  them readily lifted with one o f  it’ s cedunt of 
ends better than 3 : pounds. fome magnet.

Thefe bars were then laid down on a table, fo as to be nearly in one Exp exhibited
and the fame ftraic line, the N . pole o f  the one being next to the S. i
pole o f  the other, and at the diltance o f  about an inch from i t : that is 
to  fay, that the N . poles o f  both bars were pointed the fame way, but ^hUh the 
without any regard to the pofition o f  the natural meridian. Prefidcnt.w î

M r Knight then produced a piece of natural magnet, which was one hadheforefeen i
o f  the fame he had formerly made ufe of, in fome experiments he had ^
before fhewed to the Royal Society, This piece was in length an inch j„̂ ^̂  delibera- 
and ill breadth 4 , ,  and in thicknefs about o f  an inch at a me- tion on the 
dium, being confiderably thicker at the one end than at the other.

This piece of magnet was then applied, fo as to lie between the 2 ■
firft mentioned bars, with it’s thin end clofe to the N . pole o f  one o f  ■
them, and it’s thick end clofe to the S. pole o f  the other. After it had 
lain in this pofition a few moments, it was taken out, and upon pre- 
fenting it to the magnetic needle o f  a fmall compafs-box, it was obfer- 
ferved that it’s thinner end, the fame which had juft been contiguous to 
the N . pole o f  one o f  the bars, attracted the N . end o f  the needle ; and 
that the thicker end, the fame which had been contiguous to the S. pole 
o f  the other bar, attracted the S. end o f  the fame needle.

V O L .  X .  P artii.  4 S  This
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This fame picce o f  ftone was thrn again put in between the bars, but 
in a contrary pofition; the thicker end now lying next to the N . pole 
o f  one o f the bars, and the thinner end next to the S. pole o f  the other. 
After a few moments it was again taken out, and prefented as before to 
the compafs b o x : when it was found that the thin end now attra61:ed 
the S. end of the magnetic needle, and that the thicker end attra¿ted 
the N . end o f  the fame.

T he piece o f  ftone was then a^ain placed between the bars as at the 
firft, and being again taken out and prefented to the compafs-box : the 
thin end was again found as at the rirlt to draw the N . end, and the 
thick end to draw the S. end oí the needle.

This fame piece o f  magnet was then again placed between the bars, 
but in a pofition at right angles to both the former, one o f it’s Tides 
being now contiguous to the N. pole o f  one o f the bars, and it’s other 
fide to the S. pole o f the other. After which being again in a few 
moments taken out, and prefented to the compafs-box as before •, it was 
found that the fide which had been in contad with the N . pole of one 
of the bars, did attrad the N . end o f  the needle, and that the other fide 
which had been in contad with the S. pole o f  the other bar, did attrad 
the S. end of the fame needle : whiift the two ends o f the ilone in which 
the polarity was before obferved, were now found to be indifferent to 
cither end o f  the needle *, fo that the line o f  dircdion o f  the poles in the 
ftone now lay at right angles to the pofition in which it was fituated in 
the former experiments.

M r Knight then produced 2 fteel needles, o f  the fame fort as thofe 
which arc ufually fixed to the cards o f  fca-compaíTes. Thefe needles 
were o f  the length o f  5 inches and , and weighed fcverally with their 
caps 7 pennyweight 8, and 7 pennyweight 9 grains; one o f  thefe was 
tempered and oí a blue colour, and the other was quite hard. H e alio 
produced two iron weights, fevcrally weighing 14 pennyweight 22 
graips, and 15 pennyweight 7 grains, both nearly o f a cylindrical form, 
but with one of the ends rounded off.

T he 2 large bars were then placed in a line, as in the former experi
ments, but with their ends lo near together, as only to admit o f  the 
cap of one o f  the needles between them.

T he tempered needle was then placed flat upon the bars, ib that 
nearly one half of it reiled upon one bar, and the other half uj.ion the 
other, the cap lying between the two. T h e  needle was preffed clofe 
to the bars in this pofition, after which the bars were drawn away, 
both at the fame time contrarywife, till they were clear o f  the needte  ̂
and this operation was repeated 3 or 4 tim es: after which that end o f  
the needk: which had refted upon the N . part o f  one o f  the bars, was 
found ftrongly to attrad die N . end o f  the needle in the compafs-box  ̂
and the other end which had refted upon the S. part o f  the o i I k t  bar, 
was found to attrad in like manner the S. end o f  the fame needle in the 
box. T h e  power ot actradion alio acquired by this needle appeared to

be
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be very confidcrablc, it lifting eafily with either o f  it’ s ends, the two 
iron weights abovemcntioned, when cemented the one to the other with 
wax, and weighing together i ounce l o  pennyweights 5 grains.

The hard needle was then applied to the bars like the other anti with 
the very fame fucccfs, it lifted alfo, as the other had done, both the 
weights together.

The two needles were then thenifclves applied to each other, firfl the 
N . half o f  the one, in a contrary diredtion, to the N. half ' o f  the 
other ; and then the S. half o f  the firft, in a like contrary direiflion to 
the S half o f  the la f t ; and from thefe feveral pofitions, they were fcvc- 
rally drawn till they were clear of each other, and this feveral times 
íucceíTively ; after which operation it was found that the tempered 
needle had loft fo far it’s virtue, that it’s N. end had hardly any effeét 
upon the needle in the box ; that it’s S. end even began to attradl the 
contrary end o f  the needle from what it did before, and that it was no 
longer able to lift at either o f  it’ s ends any fenfiblc weight.

But as to the hard needle, that ftill retained a confiderable íhare of 
it’ s former virtue ; it’ s ends ilill ftrongly drawing the fame ends o f  the 
needle in the compafs box as they drew before, and either o f  them lilt
ing with eafe the heavier o f  the two above-mentioned weights.

M r Knight then produced one o f  it’ s common fmall magnetic bars *, 
the which being applied to the forementioned large bars, in the fame 
manner as the needles had been applied to the fame, but in a pofition 
contrary to that o f  it’ s prefent polarity, it had it’s poles thereby coun- 
terchanged or inverted, and was found to lift at that which was now 
bccome it’s northern end, the weight o f  6 ounces 8 pennyweight and 5 
grains.

H e  lailly produced one o f  his large artificial armed magnets, com- 
pofed o f  feveral thin plates o f  fteel cramped together, with which he 
acquainted us he had fome time before lifted 36 pounds, and with which 
he did now actually lift before us 31 pounds 9 ounces and three fourths.

T he tempered needle fpoken of above, and which had nearly loft all 
it’ s virtue, had the fame again reftored in great meafure, upon being 
touched in the common way, on the armed poles o f  this artificial mag
net ; after which it difcovered a ftrong verticity, and was able to lift ac 
one o f  it’ s ends, the heavier o f  the 2 abovementioned weights, that is 
to fay fomewhat more than three quarters o f  an ounce.

T h e  hard needle which ftill retained, as has been obferved, a confide
rable part o f  the virtue it had acquired by the touch o f  the large fteel 
bars, was laftly touched alfo in a contrary fenfe, upon the armed poles 
o f  this artificial magnet; whereby it not only loft the polarity yet re
maining, but acquired a new one the other way, it would not however 
after this laft touch lift more than 9 pennyweight.

This is the true fubftance o f  the minutes 1 took, when thefe experi
ments were made, and which I prefume will now be verified by thofe 
M r Knight is here prepared to íhew.

4  S 2 After
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After the reading o f  this report, M r Knight did accordingly produce 

before the Society the two large bars and ail the other particulars therein 
mentioned, with which he publickly repeated all the fame experiments ; 
which notwithlhnding the difadvantagious circumftancts ot the place, 
fucceeded perfcftly in every particular, and to the entire fatisf'adion of 
ail the company.

Ic was then further propofed, that the tempered needle, having it’ s 
virtue again dcilroyed, Hiouid be touched upon the fine armed terella 
belonging to the Society  ̂ which was the noble prcfent o f  their late wor
thy member the R. i ion. James E . (Á Ahercorn  ̂ and is eileenied one o f  

I the beft in England^ and is faid to have lifted in his Lordfliip’s hands
* upwards o f  40 pounds: the fame was immediately brought, and the
i needle being touched therewith, was found to have acquired a ñrong
! polarity, and to life about the fame weight, as when it was before touch

ed upon by M r Kmght^s large armed artificial magnet j that is to fay, 
f about 15 pennyweight.

Anauour.tof 2. The apparatus for touching o f  needles, which I fometime ilnce 
; /emrnew lijtp. thg honour to íhew before the R  S. was as perfeél as I could have

«’ilhed, as far as relates to the intended ufe o f  i t : but the manner in 
Magncw'; ty which the two bars were difpofed in their cafes made the lergth o f them
the f a m e '  fomething incommodious, efpecially in thofe o f  the largoft fize. I'his

■ Ib id .  p. 662. ixiade me dcfircus o f  trying if  fome method could not be found out o f
Read  July z .  pj¿cir.g the bars parallel to each other without danger o f  weakening their

force, by which means the cafes would be reduced to half thtir length.
I remembered that fome years ago, I had tried fome experiments to 
this purpofe, by placing fome bars parallel and in contaél, but fo that 
their poles were turned different w'ays: in which poiition I found the 
virtue o f fome of them remained pretty entire, but that others were 
weakened thereby. I imagined the reafon of their lofing their force 
was this i that the magnetic virtue was by degrees habituated to pafs

■ out of the fide o f  one bar into that o f  the other in contaét with it, and
: thereby was hindered from arriving at the ends in it’ s full vigour. T h e
. reafon why fome fufFered more than others was doubtlcfs to be afcribcd

to their difference in temper. I repeated the experiment about two 
months ago, with a little alteration. I placed the bars parallel with their 
poles in an alternate pofition, as before, but not in contadl, having kept 
them at the diftance o f  about I o f  an inch. Then I applied to their ends 
two pieces o f  foft iron. Each piece was laid acrofs from the N . end of 
one bar to the S. o f  the other, in the fame manner as the lifter is ap- 

;; plied to the feet o f  an armed loadftone. The intent o f this was to draw
f the magnetic virtue thereby down to the ends o f  the bars, and to con

vey it through the pieces o f  iron from one to the other. In this con
dition I let them lie for about a month, and then tried i f  they would 
lift the fame weight as before, which I found they did, and I thought 
with more vigour^ After this I repeated the experiment with other

bars
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bars o f  various fixes, and with the fame fuccefs: I have therefore now 
ventured to fit them up in cafes in the manner juft dcfcribed.

T he fuccefs o f  this experiment had led me to another improvement:
J provided a cafe o f  brafs that would jiill  contain two b-.rs, fuch as are 
fold for Y a guinea. A t  one end o f  the caf̂ : were fixed two feet of foft iron, 
like thole ot an armed loadftone, the upper furface o f  which was within 
the cafe in contact with the ends o f the two bars : which being parallel 
to each other, and their poles in an alternate pofition, the N. end of one 
bar will be in contait with one o f  the feet, and the S. end o f  the other 
bar will be in like manner applied to the furface o f  the other foot. Upon 
fitting a lifter to this new kind o f  armour, 1 found I was able to fup- 
port a weight o f  about 6 pounds : the bars are kept afunder at the di- 
ihnce o f  about ^ o f  an inch, by a flip o f  wood, which Aides in betwixt 
them.

A n  inftrument thus conilru6led feems capable o f  anfwering all the 
purpofes for which loadftones arc ufed ; for when the bars are taken out 
o f  the cafe, they are fit for touching needles, or other magnetical ufes, 
which may require fingle bars; when in the cafe, the whole together 
becomes an armed magnet, able to lift a confiderable weight. And if  
we want to fcparate iron filings from thofe o f  other metals, the feet and 
all the lower part o f  the cafe will take them up in great plenty, and by 
drawing the bars a little way out o f the cafe the filings will fall off.

3. T h e  caufe o f  the furprizing pbanomena o f  the load-ftone has Some fu r t h e r  
hitherto efcaped our knowledge, though diligently inquired after by 
men o f  abilities. Such a difcovery is not to be made without long pj^̂ nonuna 
experience, and a great variety o f  fafts ; and the nature o f the fubjeót orMagnetifm; 
is fuch, that the more fafts we are acquainted with, the more we find hthejame. 
ourfelves perplexed. T he conclufions we draw from fome experiments 
are feemingly contradifted by others: and yet thefe fceming contra- 
diitions are oft-times very reconcileable upon further experience.
I f  what I am about to lay before the Socieiy will in any-wife contribute 
to remove thcfe difficulties, I am in hopes it will not be unacceptable, 
though I Ihould not fo properly explain the nature of the caufe, as the 
manner in which it ads. M any o f  thefe experiments are not alto
gether new, but have not been fo much attended to as they feem to 
dcferve.
^be magnetic matter o f a load-ftone moves in a ftream from one pole to the Pr»p. I. 

ether internally  ̂ and is then carried back in curve lines externally  ̂ till 
it arrives again at the pole where it firft entredi to he again admitted.

I f  we lay a magnetical body under a piece o f  paper or glafs that is Exp. L 
ilrewed over with fteel filings or magnetical fand, and by ftriking the 
table put the filings in motion, they will readily difpofe themfelves 
in fuch a manner as to reprefent, with great exaótnefs, the courfe o f  the 
magnetic raatter. Steel rendered magnetical is beft for this purpofe,

b«caufc
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becauFc it h  oF a more uniform texture, than load-ílones, and will 
on that account exhibit a more regular appcarance. By this exp. the 
curve lines in which die magnetical matter returns back to the pole 
where it firit enteri'd, are accurately expreflcd by the arrangement oí*' 
the filings. The largcft curves are luch as talce their rife irom one 
polar furi'acr, and arc extended to the other ; being larger in pro
portion as they arile nearer the axis or centre ot the po*ar iuriacc. 
Thofe curves which arife from the fides of a magnetical body, are always 
interior to thofc which ai'ile irom the polar lurtace ; and are k is  and 
Ids in proportion to their diftaiice from the ends. If  any one fhould 
doubt, whether the magneticar*m itter, which thus difpoles the filings 
is really moving back in a dire¿lÍon contrary to that with v/hich it pafics 
through the magnetical b o d y ; let him try it in different parts with a 
I'mall compal's needle, and the fa6l will appear beyond difpute.

T he larger the diitance is from poie to pole in difíerent magnets, 
the larger will chefe curves be. 'i'his appears from examining magnets 
o f  different lengths. And this is the reafon why in the fame magnet 
the curves are lefs in propoi'tion to their greater diftance from the ends 
o f  the bars. For the poles from whence thefe curves arife are pro- 
portionably nearer each other.

If the S. pole o f  one magnet be oppofed to the N . o f  another, moft 
o f the magnetic matter is carried directly out o f  one into the other: 
and does not return back in curve lines till after having paíTed through 
both magnets. It appears from the arrangement o f  the filings that e 
magnetic matter proceeding from the polar furface, does not now di
verge from the axis as before, but runs more in ilreight lines till it 
arrives at the polar furface o f  the other magnet. T he curves arifing 
from the fides, which before were bent towards the oppofite end of 
the fame magnet, are many o f  them now bent the contrary way towards 
the correfponding fides o f  the other magnet. T hofc which arc not 
bent the contrary way, are fuch as arc too remote from the oppofed 
pole o f  the other magnet to be influenced thereby v and therefore con
tinue their natural courfe.

W hilft the bars are in the pofition o f  the laft experiment, i f  a fmall 
load-ftone be placed in the ftream running from one to the other in 
any pofition whatfoever, the ftream will pafs through the ftone; which 
being again removed, will be found to have a polarity exadlly in the 
direction o f  that ftream.

If the N . or S. poles o f  tw o magnets be oppofed to each other, the 
filings will exhibit the appearance o f  two ftreams m eeting; and the 
curves o f  each will all be turned towards the oppofite pole o f  the fame 
magnet. T he appearance is altogether the fame, whether two N . or 
tw o S. poles be oppofed to cach other. So that it  is not to be deter
mined from any of thefe experiments at which o f  the poles the magnetic 
ftream enters. As we have fome reafon to think it enters at the N . pole, 
vrc m ay fuppofe that the cafe, without danger o f  error \ provided we

build
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build nothing upon the fuppofition, but what would hold good (mu
tatis mutandis) if  the contrary ihould be true. T his being fuppoicd, 
when the S. poles are oppofite, the two ftrcams coming out at them 
are dire6tly contrary, whereby the magnetic matter is accumulated, 
and therefore diverges fo much the faitcr to return back to the N . 
poles. W hen the N . poles are oppofed to each other, the ftreams o f  
magnetic matter returning from the S. poles are directly contrary ; 
and by crouding at oncc towards each polar furface are accumulated 
betwixt them, and converge towards them fo much the fafter.

Thefe 5 experiments feem fufficient to eitablifii the truth o f  the 
propofition; many more might be produced to the fame purpofe.

^he immediate caufe  ̂ why two c r  more magnetical bodies attract each prep. 2, 
othery is the flux o f one and the fame flream o f magnetical matter 
through them.
It apjxared in the third experiment, that when the S. pole o f  one Exp. V I .  

magnet was oppofed to the N . o f  another, a ftrtam o f  magnetic matter 
was carried from one to the other, and did not return back to the pole 
where it firft entered, till after having paíTed through both bars ; and it 
is needlels to obferve, that two bars in this pofitiorL are in a ilate o f  attrac
tion. T he fifth experiment ihewcd, that when the two S. or K . poles 
were oppofed, there was no dream common to both. N o w  it is well 
known, that magnetical bodies in this fituation are fo far from actracl- 
ing, that they ftrongly repel each other. I f  die third experiment be 
repeated, with the magnets placed at different diftances from each 
other, we íhall íiml tliat more o f  the. magnetical matter will pafs from 
one polar furface to the otlier, in proportion as the diftance betwixt is 
lefs. T h e  atu'action is therefore greater as the diftances diminilli. A n d 
at diftances where none o f  the magnetic flream paiTcs from one magnet 
to the other, tlwre is no fign o f attradtion. So that this caufe is not only 
co*exiftcnt with the effcit, but alfo proportionable thereto.

I f  a piece o f  foft iron which has no fixed magnetifm is any where Exp. VIJ 
placed in the magnetical ftream, it will be in a ilate o f  attradbion wliilfi: 
it remains in that ftream, and no longer.

A  ball o f  foft iron in contad with the poie o f  a magnet will attrail Exp, V ia .  
a fecond ball, and that a third, and fo on, till the ilream becomes too 
weak to produce an attradlion fuíHcient to fupport a greater weight.

H aving hung a number o f  balls to each other, by applying tiie fíríl 
to the N . pole o f  a m ^ n ct, upon prefentiiig the S. of another magnet 
to one o f  tl^ middle balls; all thofe bciow it will thereby be de
prived o f  the magnetic ftream, and inftantly lofing their power o f  at- 
tradion fall afunder : the ball, to which the magnet was applied, will be 
attradled by it, and all the others will ftill remain fufpcnded. But if  
the N . etHl o f  a magnet be prcfcnted, then the bail to which ]x is ap
plied. will alfo drop.

In
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638 M agnetical Experiments.
Exp. X. In a magnet unarmed the magnetic ftream is carried back on all fidcs

incurvcliiics to the contrary pole, as was fcen in Exp. 1. but when ar
mour is applied to each pole, the magnetic matter is thereby condu
c e d  to the feet o f  the armour and a litter being thusapplyed to the feet, 
the whole ftreaen coming out at one pole is carried back through it to the 
other : by which means the lifter is made to adhere to the ieet o f  the 
armour with very great force. When the lifter is thus in contaft, 
the magnet feems externally to have loft the greaccft part o f  it’ s force ; 
though in reality it never afted with more. I f  inftead of the lifter we 
fufpend a number o f iron balls in contad, they will adhere together, 
and hang like a bracelet betwixt the two feet; the returning ftream 
paiTmg now through them, as before through the lifter. Frefent the 
pole o f a magnet, and they inftantly fall afunder.

PrepAM. ‘̂ be immediate caufe o f magnetic tepulfton is the confiux and accumulation 
o f the magnetic matter.
It appeared in Exp. V . that the fame poles o f  two different magnets 

being oppofed to each other, there was a conflux and accumulation 
o f  the magnetic matter ; and we find by experience, that all magnctical 
bodies in a like fituation are in a ftate o f  repulfion.

Exp.Xl. T w o  fmall bars, the one hard, the other o f a fpring temper, being
both magnetical matter, were oppofed to each other, S. to S. the 
filings produced the fame appearance o f  repulfion, as defcribed in 
Exp. V .  then the bars being brought fo near as to touch each other at 
the fame poles, the repulfion was inftantly changed into attraction.

A  letter from  HI. T h e  favourablc reception which thofe magnetical experiments
with, which you lately did me the honour to communicate to your 

*iernî ng t l T '  beamed Society  ̂ incourages me to hope, that the following fads are re
peles cfmzg- markable enough to merit their attention.
ncis Being i .  I cut a piece o f  natural loadftone into the lhape o f  a parallelopiped,

j  ̂ length, in breadth -r* o f  an inch, and in thicknefs; it’ s 
p  361 A p r 3 drams and 10 grains. In this ftone I placed the magne-
é c .  174 5. ticai virtue, in fuch a manner that the two oppofite ends became, both 
dated o f  them, S. poles ; and the middle was, quite round, a N . pole.

174 5 . 2. Another ftone was in length i inch t4 ,  in breadth and in thick-
about at a medium  ̂ it being thicker at one end than at the other : 

its weight I dram 57 grains. T h e  2 oppofite ends o f  this ftone I made 
both N . poles, and the 2 oppofite fides S. poles.

3. A n  irregular ftone, that weighed about 5 ounces and a half, had
2 broad flat iurfaces oppofite to each other, at the diftance o f  i inch 
and , I made half o f  each o f  thefe furfaces a N . pole, and the other 
half a S. pole *, fo that the N . pole o f  one furface was oppofite to the S. 
pole o f  the other furface, and vice verfd.

4. I took a ftone o f  a pretty good kind, that had a grain very appa
rent, running the lengthways o f  i t : it was i  inch-1% in length, j inch A

in
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in breadth, and it’s thicknefs at the fides was , * o f  an inch *, but in the ^  
middle A  it being tapered away from the middle to the Tides ; it’s weight 
was 3 ounccs wanting 4  grains. A t  one end of it I placed a N. pole fur- 
rounded by a S. and at the other end a S, furrounded by a N. pole ; f(> 
that the edges o f each furface had a pole o f a difforenc denomination from 
that which occupied the middle.

A  great many varieties o f  this kind might be eafily devifed, but the 
examples fcem fuificient to ihew how manageable the magnetic virtue 
is in refpect to it’s diredtion \ and how defective m o fto f  the hypothefcs 
are, which have been raifed to account tor the phaenomena o f  the load- 
ftone.

IV. T he difcovery o f  the mariners compafs has probably been o f  more ^ Jef<rij>tUn 
general and important ufe to human fociety, than the invention o f  any 
one inftrumcnt whatfoever: and yet fo far have they been from ftudy- qq.
ing the improvement o f  it, that there would be no abfurdity in fuppo- win Knight, 
fing that the firft which was made might be as much fuperior to thofc M.B. F. R,S. 
in common ufe now, as the moil improved inilrument we have is 495*
fuperior to it’s firfl: contrivance.

T h e  compafs which appeared before this SocteSy laft year on account 5.
o f  it’s being rendered ufelefs by lightning*, was what afforded me the 1 7 5 0 .  
firft: idea o f  their imperfeélions, fome o f  which I then enumerated ; 
but others have fince occurred to me, arifmg from the ilrufture o f the 
needle, which I had not fufficiently confidered at that time. It was 
then obferved, that almoft all the compaffcs on board our merchant- 
ihips had their needles formed of two pieces of ÍVeel w ire; each o f  which 
was bent in the middle, fo as to make an obtufe angle ; and their ends, 
being applied together, make an acute on e; fo that the whole reprefents 
the torm o f  a lozenge; in the centre o f  which, and o f  the card, is placed 
the brafs cap. I procured 20 cards, with needles o f  this kind .fixed to 
them i and after touching them with a pair o f  large bars, I tried each 
o f  them, with the fame cup and pin, by drawing them afide 90° from 
the true point, and then feeing where they would reft. I found them 
all to vary more or lefs, either to the E . or W . and fome o f  them as far 
as 8°. Few o f  them came to the fame degree twice together; and 
when they did, that was never the true point. In Ihort, they not only 
varied from the true direftion, but from one another, and from them- 
felves. I then tried, by drawing them gently afide, how far I could 
make them ftand from the true point, without returning *, and found 
they might frequently be made to do it at the diftance ot a whole point 
on either fide. One o f  them, which generally varied 6 or to the E . 
being drawn the fame way, would ftand at 16°.

A ll  thefe irregularities are owing to the ftrudlurc o f  the needle: for 
the wires, o f  which it is compofed, are only hardened at the ends; and

A  Defcription o f a M arinen Compafi, 689
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that is clone by making the ends red hot, and quenching them in water; 
if  d l  thcTe cnds are not equally hard, or if  one end be hardened higher 
up than the other, when they come tobe put together, in fixing them 
to the card, that end which is hardeft, will dcftroy much of the virtue 
o f the other; by which means the hardeft end will have moil power in 
directing the card, and muil confequently make it vary towards it’s 
own direftion. I f  you retouch thefe wires when fixed to the card, the 
error will ftill remain ; for that wire which is beft hardened will always 
become the ftrongeiV. Confidering how uncertain this method o f  har
dening the ends oí the wires muft it is a great chance if they iliould 
once in an hundred times be equally and uniformly hard : and unlefs 
they are, the card to which they are fixed muft necefiarÜy vary.

I'he wires being difpofed in the form o f  a lozenge, is the reafon why 
thefc cards had fo little force, that they might be made to ftand at the 
diftance o f  fcveral degrees, on either fide the point from whence they 
were drawn. For all magnética! bodies receive an additional ftrength, 
by being placed in the dirc£tion o f  the earth’s magnetifm, and a£t pro- 
portionably lefs vigoroufly when turned out o f  it. Wherefore, when 
thefe kind o f  needles are drawn afide from their true point, two o f  the 
parallel fidesof the lozenge will confpire more diredly than before with 
the earth’s magnetifm ; and the other two will be lefs in that dire<5tion ; 
by which means the two firft fides will very much impede it’s return ; 
and tiic two latter will have that impediment to overcome, as well as 
the friftion, by their own force alone.

T h e  needles that are ufed on board the men o f  war, and fome of 
the larger trading fliips, are made o f  one piece o f  fteel, o f  a fpring tem
per, and are broad towards the ends, but tapering towards the middle, 
^vhere a hole is made to receive the cap. A t  the ends they terminate in 
an angle greater or lefs, according to the íkill or fancy o f  the workman. 
Now, though the worft o f thefe are infinitely preferable to thofc o f  wire, 
yet the beft o f them arc far from being perfi^d. E very needle o f this 
fbrm has 6 poles inftead o f  two. There is one at each end, two where 
it becomes tapering, and two at the hole in the middle. This is owing 
to their ihape ; for the middle part being very Hender, it has not fub- 
ftance enough to condud the magnetic ftream quite through from one 
end to the other. A ll thefe poles appear very diftinótiy, when examin
ed with a glafs that is fprinkled over with magnetic fand. Keverthe- 
Icfs this circumftance does not hinder the needle from pointing true ; 
but as it has lefs force to move the card, than when the magnetic ftream- 
moves in large curves from one end to the other, it is certainly an im- 
perfeition.

I examined a hard needle of this fort, whofe ends were very broad, 
and terminated in an acute angle; and obferved, that, tho’ it’ s motion 
was very free and vigorous, yet I could make it ftand one degree on 
either fide the true poin t; and being at a lofs to account for it, I tried 
what appearance it would make under a glafs with magnetic fand, and

difcovered
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A  D efcnption o f  a  M ariners Compajs,
difcovcr’d that the magnetic ilreani camc out of the fidcs, whicli formed 
the acute angle at the ends, in lines that were almoil perpendicular to 
thofe fides, and then was bent round to g o  to the other p o le : from 
whence I concluded, that when the needle was drawn a little from the 
true point, the ilream, which came out o f  one o f  thefe iides, would be 
more in the direílion o f  the earth’s magnetifm than before; on which 
account it would a6fc ftronger in retaining the needle in that fituation, 
than the ilream o f  the other fide in reftoring i t ; elpecially as that Ílríram 
would be now weaker, on account o f  it’ s being turned out o f  the mag- 
nctical line, and would have the friclion betwixt the cap and pin to 
ovcrco^me at the fame time.

I tried two other neeíÜes, whofe ends were formed into angles very 
obtufe, and could not find that they were liable to the fame objection.

T w o  nc-edles, that were quite ifrait, and fquare at the ends, were 
found to have only two pclcs *, but about the hole in the middle the 
curves were a little confufed. Thefe always came exaflly to the fame 
point, after vibrating a long time ■, and if drawn never fo littie on one 
fide, would return to it again without any fenfible diíFerence. W e  may 
therefore conclude, that a regular parallelopiped is the belt íhape for a 
needle, as well as the fimplelt i with the holes for the caps as fmall as 
can well be contrived ; or if  it can be made to anfwer the purpofe with
out any hole at all, it will be ftill more perfc<5b.

Y e t  the common íhape has one advantage which this has n o t : for, 
being made broad at the ends, and fiender in the middle, it’s weight is 
removed as far as poflible from the centre : on which account, if it once 
points true, the íri6tion at the centre cannot fo eafily put it in motion ; 
and it’ s vibrations, when in motion, will be flower; fo that their limits 
may be more nicely obferved, and the middle point betwixt them is 
that where it would ftand, if  at reíV. Being unwilling to part with 
thefe advantages, I contrived a light circle ot brafs, o f  the fame diame
ter with the card, which will fupply a weight afting at the greateft 
diftance from the centre o f  motion, and alfo ferve to fupport the card ; 
which may now be made o f  thin paper, without any thing to ftifFen it.. 
So that the extraordinary weight o f the brafs ring is compenfated in a 
great meafure by the lightnefs o f  the card. This ring is o f  fervice in 
another refp eft; for, being fixed below the card, and the needle above 
it, the centre o f  gravity is placed low enough to admit o f  the cap being 
put under the needle; whereby the hole in the needle becomes unne- 
ceiTary *, and the latter being placed above the card, renders it eafier to 
be touched with a pair o f  bars.

H aving thus completed the needle and card to my fatisfaftion, what 
chiefly remains, is, to contrive fuch a cap and point as will have the 
leaft friflion, and be mofl likely to continue in a ftate o f  perfeflion. 
T h e  caps in ufe are either o f  brafs, a mixed metal, like that ot a reflect
ing telcfcope, cryfl:al, or agate. T he two firíl will only admit o f  brafs 
points, and the latter are rather too expenfive for common ufe. Where-
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^^2 A  D efcripthn c f  a  M ariners Compafs.
fore I bethought myic-if o f trying glafs cap s: 1 had three o f them made 
by a glaf^-blower, two o f  which i got poüílicd : they were all fct ir\ 
brafs, fo as to fcrew into the fame needle, which had alio one o f  agate 
fitted to it. I compared them with that o f  agate, by trying with each 
o f  them how many vibrations the fame card and needle would make, 
when drawn afide 90' ,̂ on the fame point; which was a very fmall few- 
ing needle.

T he number o f  vibrations with the agate cap, on the firfl: trial, were 
39, then 37, then ^  again •, with one o f the glafs caps it made 23, and 
then 20. This difl^rence from the agate cap was fo great, that I con
cluded the point muft be damaged, and therefore chofc a finer ; on 
which the fame glafs cap made 41 vibrations; then 4 3 ; and another 
glafs cap made 47, and the next time 43. But the agate cap with this 
point made 51» 57, and 58 vibrations. T he unpohíhcd glafs cap per
formed much the fame with the others. I had two o f  them poliíhed 
again by M r Smeaton ; and in company with him repeated the fame ex
periments ; but with no better fuccefs. The agate cap made always 

I many more vibrations than the glafs o n e ; and generally with the latter
the number diminiíhed by repeated trials; whereas with the agate cap 
it ufually increafed.

Thefe experiments made me lay afide the thoughts o f  glafs caps, and 
put me upon thinking how agate ones might be made with as little ex- 
pence as pofiible.

W ith  this view I got a cap turned o f  ivory, in fuch a manner as to 
receive a fmall bit o f agate at the top. This being ground concave, 
and poliíhed on that fide, where it formed the apex ot the hollow cone 
in the cap, was capable o f  anfwering the purpofe as well as i f  the whole 
had been agate, and was much lighter. Theíe caps may be made cheap 
enough for common ufe ; and, if  good at firft, cannot eafily be im
paired.

For a point, I chofe a common fewing needle, and contrived to fix 
it in fuch a manner as to be taken out with the greateft cafe, and re
placed by another, if neceíTary ; by which means an excellent point may 
be always had with little trouble or expence. Common needles, when 
well tempered, have all the qualifications that can be defired for the 
purpofe intended. T he fmalleft are ftrong enough to bear the weight 
o f  a card ; and are neither fo foft as to be liable to bend, nor fo hard 
and brittle as to break *, and they are generally better pointed than any 
that a common workman could pretend to make extempore.

Thus we have gone through all the parts that are eíTential to a mari
ner’s compafs j and endeavoured to put them upon fuch.a footing, as 
to leave as little room as pofilble for error in their firft conftruftion, or 
failure in the long continued ufe o f  them.

This, which I have now the honour to exhibit to the Society  ̂ was 
made by M r Smeaton  ̂ a gentleman whoie uncommon fkill in the theory 
and practice o f mechanics has enabled him to cxecute whatever I pro-

pofed

£ : i



pofed in fuch a manner as always to exceed my expt^dations : and not 
only fo, but he has added a confiderable improvement o f  his own. By 
a very fimple contrivance he has made the fame inftrument capable o f  
ferving the purpofes o f  an azimuth and amphtude compafs \ and that 
in a manner much preferable to any thing hitherto contrived; the de- 
fcription and ufe o f  which he has drawn up himfclf, for the perufal of 
the Society,

V . T h e  cover o f  the wooden box being taken off, the compafs is in acount o f  

a condition to be made ufe o f  in the binacle, when the weather is 
derate : but if  the fea runs high, as the inner box is hung very free upon Marines 
it ’s centres (the better to anfwer it’ s other purpofes) it will be necclTary Compafs, in 
to flacken the milled nut, placed upon one o f the axes that fupports the order to ren- 

ring, and to tighten the nut on the outfide that correfponds to it. By 
this means the inner box and ring will be lifted up from the edges, upon propo/e7&f 
which they reft, when free ; and the fridtion will be increafed, and that O r  K night, 

to any degree necelTary to prevent the too great vibrations; which other- o f  general u fa  

wife would be occafioned by the motion ot the ihip. h  john Smca-

T o  make the compafs ufeful in taking the magnetic azimuth, 
amplitude o f  the fun and ftars, as alfothe bearings o f  head-lands, fliips, ment maker. 

and other objeds at a diflance, the brafs edge, defigned at firft to fup- Jbid. p ^13. 
port the card, and throw the weight thereof as near the circumference 
as poflTible, is itfelf divided into degrees and halves i which may be 
cafiiy cftimated into fmaller parts, i f  neceflary. T h e  divifions are de- 
termined by means of a cat-gut line ftretched perpendicularly within 
the box as near the brafs edge as may be, that the parallax arifmg from 
a different pofition o f  the obferver may be as little as poflible.

Underneath the card are two fmall weights, fiiding on two wires, 
placed at right angles to each other; which, being moved nearer to, or 
farther from the center, counterbalance the dipping o f  the card in diffe
rent latitudes, or reftore the equilibrium o f  it, where it happens by any 
other means to be got too much out o f  level.

There is alfo added an index at the top o f  the inner box, which may 
be put on and taken off at pleafure, and ferves for all altitudes o f the 
objeól. It confifts o f  a bar, equal in length to the diameter o f the in
ner box *, each end being furniihed with a perpendicular ilile, with a 
flit parallel to the fides thereof. One of the flits is narrov/, to which 
the eye is applied, and the other is wider, with a fmall cat-gut ftretched 
up the middle o f it, and from thence continued horizontally from the 
top o f one ftile to the top o f  the other: there is alfo a line drawn along 
the upper furface o f  the bar. I'hefe four, v iz . the narrow flit, the 
horizontal cat-gut thread, the perpendicular one, and the line on the 
bar, are in the fame plane, which difpofes itfelf perpendicular to the 
horizon, when the inner box is at reft, and hangs free. This index does 
not move round» but is always placed on fo as to anfwcr the fame Tide 
o f  the box*

W h e a
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When ihc fun’s azimuth is defircd, and his rays are ftrong enough to 
raft a lhatlow, turn about the wooden box, till the ihadow ot the nori- 
zontai thread; or (if the fun be too low) till that ot the perpendicular 
thread in one íHie, or the light through the Hit in the other, ialJs ujwn 
tilt: line on the imisx bar, or vibrates to an equal dillance on tich  fide 
o f  it, gen df touclung the box, i f  it vibrate too ta r : obicrve at the fame 
time the degree marked upon the brafs edge by the cat-gut i:;ie. In 
counting the degree tor the azimuth, or any other angle that is reckon
ed from the meridian, make ufc o f  the outward circle o f  figures upon 
the brafs edge, and the fituation of the itidex bar, with regard to the 
card and needle, will always dired upon what quarter o f the compals 
the object is placed.

But it the lun docs not faine out fuíñciently ftrong, place the eye be
hind the narrow flit in one o f the ftÜes, and turn the wooden box about, 
till fome part o f  the horizontal or perpendicular thread apj>ears to in
terfere the centre o f the fun, or vibrate to an equal diftance on each fide 
o f  it, uiing fmoked giafs next the eye, i f  the ibn’s light is too iVrong. 
In this method another obferver will be generally necelTary to note the 
degree cut by the cat-gut line, at the fame time the firft gives notice 
chat the thread appears to fplit the objedl.

From what has been faid, the other obfervations will be eafiiy per
formed ; only in cafe o f  the fun’s ampHtude, take care to numfcier the 
degree by the help o f  the inner circle o f  figures on the card, which are 
the complements o f  the outer to 90, and confequently ihew the diftance 
from E. or W .

T h e  azimuth o f  the ftars may alfo be obferved by n ig h t ; a proper 
light ferving equally for one obferver to fee the thread, and the other 
the degree upon the card.

It may not be amifs to remark farther, that, in cafe the inner box 
ihould lofe it’s equilibrium, and confequently the index be out o f  the 
plane o f  a vertical circle, an accurate obfervation may ftill be made, 
provided the fun’ s ihadow is diftinét; for, by obferving firft with one 
end of the index towards the fun, and then the other, a mean o f  the two 
obfervations will be the truth.

ExpJanathn Fig* 102. is a pcrfpe6tive view o f  the compafs, when in order for ob- 
of the figures. fervation. The point o f  view being the centre o f  the card, and the
Fig 102. diftance o f  the eye two feet. A B ,  is the wooden box. Cand D  are

two milled nuts ; by means whereof the ¿ixes o f the inner box and 
ring are taken from their edges, on which they move, and the friition 
increaíéd, when neceíTary. E F  is the ring that fupports the inner 
box. G H  \% the inner box j and I  is one o f  it’ s axeSy by which it is 
fufpended on the ring E  F, K L  is the magnet or needle ; and M  a 
fmail brace o f ivory, that confines the cap to it’ s place. See Fig  ̂ 103. 

T h e  card is a fingle varnifhed paper, reaching as far as the outer circle 
o f figures, which is a circle o f  thin brafs, the edge whereof is turned

d o w n
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down at right angles ro the plane o f  the card to make it more ftifF.
O  is a cat-gut line drawn down the infide o f  the box j for determin
ing the degree upon the brafs edge. P  S is the index bar, with 
it’ s two ililcs and cat gut threads ; which being taken o ff  from the 
top ot the box, is placed in two pieces, T  and Vy notched properly 
to reccive it. is a piace cut out in the \^ood, ferving as an han
dle.

Fig. 103. is the card in plane with the needle fixed upon it *, being one Fig 103.
third o f  the diameter o f  the real card.

Fig. 104. is a perfpeétive view o f  the backfide o f  the card, where ^  B  '̂S* ‘ ^4* 
reprefents the turning down o f  the brafs edge. C is the under part o f 
the ivory cap. Z) and E  are the two Hiding weights to balance the 
card V and F  and G, two fcrews that fix the brafs edge, ^ c .  to the 
needle.

Fig. 105. is the pedeftai that fupports the card, containing a fcwing Fig 105. 

needle, fixed in two fmall grooves to receive it, by means o f the 
collet C, in the manner of a port-creyon. A t  ¿)the ftem is filed into 
an oilogon, that it may be the more eafily unicrewed.

V I. Jan. 9. 1748-9. the new íhip bound from New  Tork to A  Utter from

Ij>ndon  ̂ being tht*n m Lat. 47® 30  ̂ north, and long. 15 ' weft, John

from London  ̂ met with a very hard ftorm o f  wind, attended w'ith thun-
der and lightning, as ufual, moft part o f  the evening, and fundry very ji
large comazants (as we call them) ovcr-head, fome o f  which fettled o a  M erthant, 

the fpincles at the topmaft heads, which burnt like very large torches ; concemino the 

and at g p . m. a fingle loud clap o f thunder with lightning ftriick the <f
iliip in a violent manner, which difabled myfelf, and great part o f  the 
fhip*s company, in the eyes and limbs ; it itruck the mainmaft about poiâ iT/̂ /
^ up almoft half-through, and ftove the upper deck one catling, and n Marinen 
q u ick-w o rk ; part o f  which lightning got in between dccks, ftarted o ff  Compafs; ta 
the bulk-head, drove down all che cabbins on one fide ot the fteerage, 
ftove the lower deck, and one o f  the lower deck main lodging-knees. ¿̂marks

Another part o f it went through the ftarboard fide, without any hurt ¡hereon, by j

to the cieling (or infide p la n k ); and ftarted o ff  from the timbers four Gow. Klmght, 
out-fide planks being the whale upwards *, one o f  which planks, being ^
the fecond from the whale, was broke quite afunder, and let in, in about 
I D or 15', 9 feet water in the Ihip. '

It alfo drew the virtue o f  the loadftone from all the compaffes, being Apn! 13.

4  in number, all in good order before, one in a brals and three in 1749* 
wooden boxes. T h e  hanging compafs in the cabbin was not quite fo 
much dilablt'd as the reft ; they were at firft very near reverfed, the N . 
to the S . ; and after a little while rambled about fo as to be ot no fer- 
vice. T h e  ftorm lafted 5 days, we loft our mainmaft and mizenmaft, 
and almoft all our fails j arrived at Cowes 21.. in a very  lhattcred 
condition.,

W h e a
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/» account of When I came to examine tiic compafs ftruck with lightning, T ob-
tU Mariners fgrved that the outward cafe was joineii together with pieces o f  iron
Compafs, í 6 o f  which were found in the fides o f  the box, and 10 in the

Ught- bottom. I applied a fmall needle to uich of thefe wires, and immediate-
ning. a,id iy perceived that the lightning had made them ftrongly magnética};
Jhe<ivnatthe particularly thofe that joined the Tides. A ll the heads o f  the wires on

one fide o f the box attracted the N . point of the needle, and repelled the
S o c i c V a t t r a c t e d  the S. and repelled
fimefurther the N. The wires at the bottom attracted the S. and repelled the N .
pariiculars but it is not ccrtain, whether this polarity was any-ways owing to the
rtlating to lightning; fincc it mis^ht be acquired by their continuing long in an
that accident \ r. T V  0 0

erca  pofture  ̂ , ,, • . -
¿vGowin In examining the card, I found the needle was vigorous enough m 
Knighr,?./. 5 . performing it’s vibrations, but that it’s polarity was inverted j the N . 
F. R. S. point turning conftantiy to the S. I then tried to take out the card, to 

examine the itate and Ih uélure o f  the needle : but the junctures were 
every-where well fecurcd w'ith putty, and that grown fo hard, that I 
was obliged to ufe lome violence, and at laft broke the glafs. I 'he 
needle ('if I may fo call it) confifted o f two pieces o f  fteel wire, each o f 
which was bent in the middle, fo as to make an obtufe angle •, and the 
ends o f  thefe wires applied together, forming an acute one, the whole 
appeared in the ihape o f  a lozenge ; in the centre o f  which was placed 
the brafs cap whereon the card turned. And fo far was it from being 
made with any tolerable degree o f  exadtnefs, that there was not the 
leaft care taken either to bend the wires in the middle, or to fix the cap 
exa<5tly in the centre o f  the lozenge ; for, upon trying it with a pair 
o f  compañcs, I found it’s greateft eccentricity to be full oi' an inch. 
T h e  pin, upon which it turned was made o f  a flip o f  plate-brafs íhar- 
pened to a point.

Befides the particulars already communicated to the Society, the Cap
tain informed me, that he was obliged to fail above 300 leagues, after 
this accident happened, without a compafs, till he arrived at Cowes m the 
IJle of W ight; where being provided with one, he placed it in the 
binacle, but ŵ as much furprized to find that it varied from the direc
tion it ftood at when out ot the binacle nearly 2 points. H e  removed 
the binacle to different parts o f  the deck, but found that it always made 
the needle to vary after the fame manner when placed in it. H e  re
peated the fame experiment lately in the river, with the like fuccefs; 
only that he obferved, that the variation o f  the needle, when placed 
in the binacle, was rather lefs than at firft. It was natural to enquire i f  
there was any iron about the binacle *, but I was furprized when the 
Captain informed me, he had given ílriél charge to the maker not to 
put fo much as a fingle nail in i t ; and that he firmly believed that there 
was not the leaft bit o f  iron about it 

Being willing to be fatisfied o f  the truth o f  a circumftance íb very 
extraordinary, the Captain was dcfired to fend the binacle to a houfe in

th e
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t h e  C i t y ;  w h e r e ,  in  c o m p a n y  w i t h  t h e  C a p t a i n ,  M r Ellicoty a n d  a n 
o t h e r  G e n t l e m a n ,  I t r i e d  i t  w i th  a  l a r g e  c o m p a f s  t o u c h e d  b y  m y  bars  5 
b u t  f i n d in g  no  i c n i ib l e  v a r i a t io n ,  w e  a t  t h a t  t i m e  d e f i f t e d ,  t h i n k i n g  th e  
fa£t  q u i t e  i m p r o b a b l e ; b u t  h a v i n g  d i f c o v c r e d  t h e  c í f t c t  w h i c h  th e  
l i g h t n i n g  h a d  p r o d u c e d  u p o n  th e  w i r e s  w h i c h  i a f t e n c d  th e  f id c s  o f  th e  
c o m p a f s - b o x ,  I w a s  in d u c e d  to  e x a m i n e  t h e  b in a c le  a  fe con d  t i m e ;  
w h i c h  1 d i d  w i th  a  fm a l l  c o m p a f s ,  a n d  w i t h  g r e a t  c a r e ,  in  e v e r y  ] ) a r t ; 
a n d  a t  l a f t ,  a b o u t  th e  m id d l e  o f  t h e  b in a c l e ,  I  fo u n d  i t  to  v a r y  v e r y  
f e n f ib i y ,  b a t  c o u ld  n o t  d i f c o v c r  a n y  n a i l s  o r  i ron  a n y - w h c r e  t h e r e a b o u t s ; 
t i l l ,  t u r n i n g  i t  u p  to  e x a m i n e  th e  b o t t o m ,  I th e r e  fo u n d  3  o r  4  l a r g e  na i l s  
o r  r a t h e r  f p i k e s ,  d r i v e n  t h r o u g h  i t  to  f a i l e n  th e  u p r i g h t  p a r t i t io n s  in  th e  
m i d d l e  o f  th e  b in ac le .

I t  w o u k l  n o t  be  d i f f i c u l t  to  e x p l a in  w h y  a n y  n e e d le s ,  u n d e r  th e  l i k e  
c i r c u m f t a n c e s  w i t h  th o fc  a b o v e  r e l a t e d ,  f l i o u ld  be  r e n d e r e d  u fc ie fs  b y  
l i g h t n i n g ,  t h o u g h  t h e  n e e d le s  t h e m f e l v e s  h a d  r e m a in e d  u n h u r t .  So  

m a n y  i ro n  w i r e s  m a d e  i l r o n g l y  m a g n c t i c a l  w o u l d  d o u b t l e f s  h a v e  e f f e f t e d  
i t ;  a n d  3  o r  4  l a r g e  n a i l s  in  th e  b in a c le ,  i f  m a d e  m a g n é t i c a ! ,  v . o u ld  
a lo n e  h a v e  been  fu fR c ien t  to  h a v e  d o n e  i t .  B u t  1 h a v e  a l r e a d y  t a k e n  
n o t ic e  t h a t  th e  p o l a r i t y  o f  t h e  n e e d le  w a s  in v e r t e d  b y  th i s  a c c i d c n t ; a n d  
I w o u ld  f u r th e r  o b fc rv e ,  th a t  a l l  n e e d le s  c o n f t r u c t e d  a f t e r  th i s  m a n n e r  
a r e  l i a b le  to  b e  r e n d e re d  u fe le fs  n o t  o n l y  b y  th e  l i g h t n i n g ’ s  d e f t r o y i n g  
t h e i r  v i r t u e ,  b u t  a l fo  b y  i t ’ s  p l a c i n g  i t  in  a  p a r t i c u l a r  d i r e d i o n  ; e. g, 

i f  t h e  l i g h t n i n g  l l r u c k  th e  n e e d le  in  t h e  d i r eó t io n  o f  e i th e r  o f  t h e  t w o  
p a r a l l e l  f ides  o f  th e  l o z e n g e ,  i t  m u f t  f t r i k e  t h e  o th e r  t w o  f ides  v e r y  o b 
l i q u e l y  ;  w h e r e b y  th e  f ir f t  t w o  f id e s  m a y  h a v e  th e i r  p o l a r i t y  d e f t r o y e d ,  
a n d  a  v e r y  f t r o n g  o n e  g i v e n  t h e m  in  th e  c o n t r a r y  d i r e d i o n  ;  w h i l r t  t h a t  
o f  th e  o th e r  f id e s ,  i f  i t  be  i n v e r t e d ,  w i l l  b e  v e r y  w e a k  ;  b u t  i t  i s  p r o 
b a b le  t h a t  t h e  v i r t u e  w o u ld  be  p l a c e d  o b l i q u e l y  in  th e  d i r e c t io n  o f  th e  
f t r o k c  ;  in  e i th e r  ca fe ,  th e fe  t w o  f ides  c an  c o n t r ib u t e  b u t  v e r y  l i t t l e  
f i f  a n y  t h i n g )  in  d i r e c t i n g  t h e  c a r d  ;  a n d  i f  th e  t w o  firfl: f id e s  o n l y  a r e  
c a p a b l e  o f  a é l i n g  u p o n  i t ,  i t  v/ill p o in t  in  th e  dire<5l io n  o f  th o fe  f id e s ,  
w h i c h  w i l l  p r o d u c e  a  v a r i a t i o n  o f  a b o u t  4  p o in ts .

I t  m a y  f u r t h e r  b e  o b f e r v e d ,  t h a t  a  n e e d le  w o u ld  n o t  c o n t in u e  l o n g  in  
t h i s  f t a te ,  b u t  w o u ld  e v e r y  d a y  g r o w  m o r e  a n d  m o r e  r e g u l a r  ; b e c a u fe  
i f  th e  v i r t u e  b e  p l a c e d  o b l i q u e l y ,  i t  g e n e r a l l y  t u r n s  i t f e l f  in  th e  d i r e d i o n  
o f  a n y  p ie c e  o f  f tee l  t h a t  is l o n g  an d  f ic n d e r  ;  a n d  t h a t  m a y  b e  th e  r c a -  
fon  w h y  th i s  c a r d  is  n o w  b e c o m e  r e g u l a r ,  e x c e p t  t h a t  i t  is  in v e r t e d .

T h e  w i r e s  th a t  j o i n  th e  b o x  feem  w e a k e r  th a n  w h e n  1 f i r i l  e x a m in e d  
t h e m  ;  w h i c h  m a k e s  i t  v e r y  p r o b a b l e ,  t h a t  t h e y  m i g h t  b e  v a í l l y  í l r o n g e r  
w h e n  f i r i t  ( I r u c k  w i th  th e  l i g h t n i n g  : a n d  th e  f a m e  m a y  b e  l i k e w i f c  t r u e  
in  r e g a r d  to  th e  na i l s  in  th e  b in a c le  ; w h i c h  m a y  a c c o u n t  fo r  th e  e x p e r i 
m e n t s  no t  a n f w e r i n g  e x a d l y  th e  l a m e  a s  a t  f i r i l .

F r o m  w h a t  h.is been  fa id i t  a p p e a r s ,  th a t  th is  fo rm  o f  n e e d le s  i s  v e r y  
i m p r o p e r ,  a n d  o u g h t  to  b e  c h a n g e d  for  th a t  o f  one  i l r - . i t  p i e c e  o f  f t e e l ; 
a n d  th e n  i f  a  n ee d le  f l i o u ld  b e  in v e r t e d  i t  m i g h t  i l i l l  b e  u f e d .  I t  a l fo  
i h e w s  t h e  a b f u r d i t y  o f  p e r m i t t i n g  i ron  o f  a n y  k i n d  a b o u t  th e  c o m p a f s -
• V O L .  X .  P a r t .  i i .  4  U  b o x
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box, or the binacle. W hoevtr confiders the whole defcription here givci> 
o f  this compafs, l a m  perfuaded, he will eíleem \z a moll defpicable 
inftrument : how then muft any one be ihockcd to hear, that almoft 
all the compalTes, made ufe o f  by our trading vcílels, are o f  the fame 
fo r t ! the boxes all joined with iron wire, and the fame degree o f  ac
curacy obferved throughout the whole!

This I am credibly informed, is the cafe; and that for no other 
reafon, but that one o f  this fort inay be purchaftd for § s .  and it will 
coft about 2s. 6 i .  more to buy a tolerable good one. So that the Jives 
and fortunes o f  thoufands are every day hazarded for fuch a trifling 
confideration.

69S Fariation o f the Magnetic HcrizctrtrJ Needle to the Weft,

Obftr<vathns, V II. 1 745 M d T c h  2 6 ............................... I 7 —  O
made during 2 9  “ -  -  -  -  I 7 —  O
tbtlajllymrs, Mavch 1 8 ....................................... I7 =  I0
o f  the quanli- .................................1 7 = 1 0
ty th$ VTíú* ^

o/the 22 - - - - - IJ  15
magnetic ¿a* M a y  4  -  -  -  -  -  1 7 = 1 8
rizontai net’  _ _ 1 7 = 2 0

,6  . . . .  -  1 7 =  I C
fy M r G e o .  ^  1 7 - 1 5
Graham> F. Dec. 18 - - - - - 17 —  25"^
R .S  a t h i s  Fehr. 24 - - - -  - 17 =  30
boufe in  Fleet- j  nA^ D e c .  1 0  -  -  -  -  -  1 7  =  40

> « •  4 .................................«7 = 4 0 -

&c. 7̂48.  ̂ T h e  inclination o f  the dipping needle has been during the fame time 
Head Apr. 21. about 7 J degrees.

N* B. As the variation of the Needle at London has not been regularly 
puhlifiied from time to time in the V)\\\oLTxdini. it may not he impro
per to take notice here, that according to the hefi obfervations extant  ̂
and which were made by perfons o f great Jkill and exa¿lnefs  ̂ the Needle 
at London declined to the E . 1 15' '  in the year 15S0. In 1657 there 
was no variation, the needle then pointing due N . In 1672 the vari
ation was obferved by the late D r  Hailey 2® 30' towards the W . and 
in 1692 6° o'. And towards the beginning o f the year 1723, it 
was found by M r Graham, from the medium of a vafi number o f obfer
vations, to be then 14° 17' the fame way. So that, during the courfe 
o f -iSj years elapfedfmce the year 1580 to the end of the lafiyear 1747* 
the magnetic needle at London has moved to the weftward 28® 55^ 
See before N ° . 148, and N®. 383, o f  the F h ilo f "Tranf

C H A R

UnED



i .
' ' 4  •

t e -  ' ■ . .

‘̂ ?v4??55v;>
-Rip^.-vv ■

t|V'. ' • - . '

•  I  •  1 , -  ^

• *1 * '

•i

> ,

unED

*r*

. í'- -

V ' .

. ^ • J

P k . xvn r.^ í^ . X. /¿r/< n . /■h^.

V
e



i! >:

•V.Vr*.

f*<
9i'''

m - .

O  V
rw;;:: 1 * , • .

h'//-
Mi

'W!

>̂1. 
r  V

f e ’

"̂ € -
*f'5, *E'.\

ÍÍ
l ^‘

te5--v' ■

1-S

'U

'4i'

h
í T ^ í f

» ^  3 :
< "I

E V <»■9

k V %

•.¥ 'f d

imAt, ''

\ .

" u  ¡ilW. . . /
r-*! ’

.•v:

L

'‘■M

;d-C íñi
. i  \ - T .

1.^

. >j/:

"r •

• í Tí
•'17-f

5:

'• •
m

i

ií>

: ¿ s k '

V j ' •

'v'-'.-.v " •;■

S*T
'SiU

r  w
- y,' 
' /i

iVV.'' >
• . . ¿ t ó t

f.-
t* J«í t •

t e  r . x "lAr. ^

.
• -  % >V y,

*1

.^<^,.-:^e. . . ,.v
^ <l4áp-ifai¿,’= ^



A n ew  Genus o f  Plants called  699

C H A P .  V.

B O r A N T ,  A G R I C U L T U R E . 'Y
■ 'i

I

é .

I. IS  plant is woody. It grows fomctimes into a tree, k>mc-7/jeej¡ab¡íjb-
¿  times into a flirub, and fometimes into a bufh ; fpreading very of nevj y

tufted branches on all fidcs down to the ground. It’s native countries 
are the parts adjacent to the Perfic Gulph^ the N . o f  Arabia^ and the S. salvadora,  ̂
o f  Perfia, I cannot find that any author has known, or made the leaft iv*̂
mention o f  it. fcription ¡ by

Firft I will give it’s charadlers, and then it’s defcription from 
rate obfervations, which I have made on tlie fpot. ^ ^ ¿
N cu fch atcl in  Sw itzerland ; cam m unieated  in  a  l e t t e r  to  D r M ortim er, S eer . R. S. N '’ . 4 9 ** P 47*

Jan. See. 1 74 9 . T ra n jla t td fr om  th e  French» by  T .  S ta ck , M . l>. R ea d  Feb. 23. 1748 -9 . .  ^

Caiix. This is a monophyllous cup, divided into 4 lobes, which, asCbi-iraSert. 
foon as they fpread open, turn outward, and roll backward on theni- 
fclves *, then wither, grow whitifli, and dry up.

Corolla. It’ s flower is void o f  petals. \
Siamhia. Thefe are 4 in number, anfwering to the 4 lobes o f  the caHx  ̂

and being likewife o f  the fame length. T h ey  fpring from the bafis 
o f  the piftillum^ and, as they flioot up, tend outward. Their fum- 
mits are round, with a furrow turning in on one fide *, which gives 
each o f  them the form o f  a purfe.

Piftillum. It is round, it’s llyle fingle and ihort, and theftigina is blunt, 
and ihaped like a navel.

Pericarpium. Is a round berry, o f  a middle fize, with one cell or lodg
ment in it.

Semen. It is fingle, fpherical, inclofed in a callous firm íkin, befetwith 
fpots, forming a fort o f huík Hke that o f  hemp.
I know but one fpecies o f  this which I defcribe thus.
It is a plant which varies confiderably in fize *, that o f  a larger fort De/iripth't, 

o f  fiirub, is what it m od frequently grows to. It produces a number 
o f  boughs without order, and very tufted branches, which moil com- '  
monly hang down to the ground. It’ s bark is moderately thick, fome
times fmooth, fometimes full o f  cracks, o f  an afh-colour, both in the 
trunk and branches, but green on the tender fhoots. It’s wood is every 
where brittle, and nearly o f  a Itraw-colour.

T h e  leaves are borne on young fprigs, which flioot out along the ¡
boughs. Thefe fprigs are ilrait, generally íliort, but fometimes pretty 
long, like little wands. T h e  leaves arc thick-fet, and tufted on the 
former, but thin on the latter. T h e y  grow  fometimes oppofite to one

4 U  2 another
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another by pairs, croíTing alccrnaccly ; anti fomccimcs by three and three 
difpofcd like rays; but this more rarely. Their length, which varies 
on the f a m e  ilalk, is generally from i i inch to 2 I inches, and their 
width is from 9 lines to an inch a little below the middle in each, which 
is the widclt part. T hey arc thick, pointed at their extremity, and 
rounded at their bafe, very even on their edges, fomewhat fucculcnr, 
but firm : their colour is a pale green, but fomewhat ycllowiih, in thoil* 
that arc fliooting out. T he pedicles which iupport them are very fliorr, 
each being but ; a line in length, and ^ in thicknefs. Every one o f  
thefe pedicles, which is round, furniilies a little nerve, which runs thro* 
the middle o f the leaf; it is a little hollowed on the upper fide, and 
fomewhat raifed on the back ; and terminates at the end o f  it’s refpec- 
tive leaf. This nerve gives 2 or 3 pair o f almoil imperceptible threads, 
which fpread and divide into other fmall irregular threads, through the 
body of the leaf. In fine, thefe leaves in ihape nearly refcmble chofe 
o f  the fea-purilain, and fometimes thofe o f the milletoe o f  the apple- 
tree. There are fome generally on each plant, which have one, two, 
or more black fpots, as in the Perftcaria^ but almoft round, and fmaller.

The flowers, which arc llamincous, that is, without petals, are fmalj, 
and difpofed in clufters on the tops o f  the fiioots. 'J hcfc bunches o f  
flowers intirely refemble thofe oí the vine-bloflToms. I 'he empulement 
is fmall, green on the under fide, having four fegments almoil pointed, 
which roll outward, and then dry up. It’s diameter in this rolled ilate 
o f  it’s lobes, is but o f  one line. T h e  ftamina are o f  a ilraw-colour. 
T h e  hollow furrow in each o f  their fummits is not cafily diicovcred 
without a glafs.

7 'he piftil or embryo o f  the fruit, which is little, and yet occupies the 
whole infide o f the calix^ is o f  the fame colour with the bottom o f  this, 
that is, green. Afterwards it fwells in all dimenfions, and grows into a 
berry, o f  the fiiape and fize o f  a goofeberry, o f  three or four lines in 
diameter. A t  firft it is o f  a pale green, then a bright purple, and in 
it ’s maturity o f  a dark red. Each berry is fupported on a ftrong thick 
pedicle, attached to a fmall bunch. It’s fubftance is a white tranfpa- 
rent flefh, full o f  juice, much refembling gelly, which furrounds a fin- 
g le  round grain, marbled with black or brown fpots, as in the tortoife- 
ihell, when ripe. This grain is as large as a grain o f  hemp-feed, that 
is, about two lines in diameter, but fometimes Icfs. It is properly a 
kernel, or a íhell that has a cavity, which inclofes a fort of little round 
almond, o f  a ilraw-colour, yellowiih on it’s outward furface, and pale 
in it’s inward fijbftance, which is pretty firm.

A ll the parts of our plant have an acid pungent tafte and fmell, vail- 
ly  like our garden-crelfes, but more biting. T h e  fruit is the moft pun
gent part ot the whole. T h e  fmell o f  the plant is perceptible at 7 or
S paces diilance, when a perfon is to leeward.

T h e  natives o f  the country ufe it againft the bite o f  the fcorpion, by 
rubbing the wounded part with it’s bruifcd leaves. T h ey  employ alfo

A  new Geniix o f Plants called Salvadora.
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it*s warm infufion to wafh the bodies o f  their children, in order to keep 
them healthy. A n d they feed camels with it, who love it naturally.

T his ilirub, wliich is fomttimcs large, fometinies fmalJ, is moí\.^£marh. 
commonly found along high roads, and in dry low places o f  it’ s cli
mate. A s  it’s branches, which are flender and brittle, fpontaneoufly 
bend downward, and iorm a thick tuft, this makes it generally refem- 
ble a great bufli, which takes up a good deal o f  ground in mofl: places, 
where it grows naturally. It delights in the hotteft and drieft places, 
fuch as thofe adjacent to the Perjic Gidphy and perhaps more fo than 
palm-trees : wherefore I doubt o f  there being any grow ing in the coun
tries that lie to the eaft o f the Culpb. A n d accordingly 1 have met 
with none, either in the neighbourhood o f  ^urat  ̂ or in the kindom o f  
Bengah where there are regular rainy feafons every year.

I fliould rather believe, it is more likely to be tound in the deferts o f  
Jfrica^ on this fide o f  our tropic ; thofe being proper places for it, and 
where it rains feldomer than in any other part of the globe.

It’s leaves have frequently excrefcences o f  different fizes and fhape, 
round, oval, and fometimes very large. T h ey  are the work o f  thofe 
flying infeds, which commonly abound in thefe parts.

T h e  inhabitants o f  the Gu/ph call this fiarub by the name o f  ^chuch.
Perhaps it’s nature would not allow it to grow  in lands far diftant from 
the fea, no more than the fea-plantSy to which this furname is given for 
that reafon.

It’ s parts are all brittle, and even the leaves crack, if  bent in the 
middle.

In fine, I have chofen a name, which I imagined I ought to give it, 
after the example o f  M r LhmauSy who has called feveral plants by the 
n a m e s  of Botanitts o f  reputation. T his laudable proceeding is a w a y  
to perpetuate the memory o f  all thofe who have contributed to the pro
gress o f  Botany ; and that much better than medals do with regard to 
Princes or limperors. A  proceeding, which, if  duly purfued, will 
encourage thofe who come after us, to make ufeful dilcoveries in this 
fcience for the good o f  mankind, and in much greater number than 
have been publiflied on the fubjedt o f  plants up to our times. For it is 
eafy to comprehend, that what remains to be difcovered on this fubjedt 
for our ufe, muft infinitely furpafs all that man has hitherto found out.

T h e  name o f  Salvadora^ which 1 have chofen for our ilirub, is that 
o f  the late M r Salvador o f  Barcelona^ a very fkilful Botanifl, o f  whom 
M . de Tournefort makes mention in his Introduction to his Inft, rei her- 
harta, where he ililes him the Phmnix o f his N a tm i; becaufe he was 
really the richeíl Naturaliil, and the rnoft expert in botanical matters 
that Spain ever produced. Before the lail fiege o f  Barcelona^ in the 
years snd 1714, they iierborized together in Catalonia^ and oq 
the Pyreneans  ̂ v.'hi;e M . de Tournefori was on his travels there. T hey 
•were intimate friends, and carried on a correfpondence fome years: and 
as I was perfonally acquainted with him for 3 or 4  years, and have

likcwifc
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likewife herborized with him before the faid fioge, an<.i have fince been
honoured with his friendfhip and correfpondencc, I thought it incum
bent on me to do honour to his memory, by giving his name to this 
plant. And I have done it with the greater juAicc, bccaufc it is certain, 
that, had he lived, he would have given a hiltory o f  the plants o f  Spain  ̂
which, by it’s accuracy, would have afforded much plcafure to the Bo- 
tanifts o f  Europe.

I 'o  conclude j from the charadlers o f  our Salvadora it is manifeft, 
that it’ s place in Tourneforth fyftem ought to be in the firft feflion o f  
the 1 8th clafs. In the fyftem o f  M r Linnaeus it ought to be placed after 
the Rivina in the fourth clafs, which receives plants with ^ Jiamina (/f- 
trandria and monogynia).

Jr. aquatic II. I have found, at Bagneres  ̂ a particular aquatic plant, which I had
VUiix/ourtd at fcen, for the firft time, in the great bafon o f  the boiling fpring at D ax : 
Bagnero M bears neither fruit nor flower, as far as appears ; it’ s fubftance is en-
M. SccL’dat' compofcd o f  fmall bladders full o f  air *, the furface o f  it is like
<ie M ontef- net-work or canvas ; it grows only in the hotteft mineral fprings ; it
quicu : in a niay be found at the fpring, called, de la Reiste, at the Bath des Pauvres, 
Kolke/^̂ i/ • Spring ; but moft plentifully at that place where part o f
P r .  N®. Spring de la Reine iíTues out o f  a rock near the Capuchins. Nobody, 
472. p. 31. as far as I know, has ever fpoken o f  this plant, before I gave an ac- 
Jan &c. 1744. count o f it two years ago, at the public relumption o f  our academical 
Read .War 8. meetings. T he vegetation, and particular qualities o f  it, may, pcr- 

haps, deferve to be more narrowly examined •, and I believe it may be 
properly called, Fucus thermalis 'veficularis^ ¡uperfide reticulari.

A  defcripthn III. T he root is perennial: the leaves at the root are various, they
green and firm, and have a fmall quantity o f  ihort down. Some 

Hbus partim entire edges, and others are fcrrated. Others are half
integris, par- into unequal lobes. Others are varioufly femipennated and jag -
lim pinnatis, ged. Others are quite pennated, with broad lobes, and the extreme 
braiiea caly- one large and almoft rhomboide. There are other leaves alfo o f  this

with a long, firm, hollow rib, on which 
A lbert ila iicr , Placed a great many pairs o f  lobes, 12 or more.
Prc/.Jaat. T h c  ilalk is a cubit high, winged, and having leaves rifing under the
&  Bot. Got- origine o f  the branches.

Au|. & Suec c 1 flowers arc like thofe o f  the jacea 'vulgaris laciniata^ but o f  a
Soc, N^.472. ^ colour, like gamboge, and without fmeii. T h e  head is
P- 94 Jan. ĥe fame fize as in the figure.
&c. 1744. The ¿•í7^ ';í is globofe, contradted at the upper part. T h e  green part

o f  the fcales is o v a l;  the dry part ovato-rhomboide, yellowiiii, and
J?iî  irrt upper fcales it has fome dry, thin, ferrated additions.

0Í barren, refiext, bilabiated, quadrifid petals.
X he leed or the fertile ones is crowned with down ; the floret is long,
crooked, quinqucfid, having one fegment deeper cut. T h e  tube o f

chives

^02 O f  the Planis Fucus &c, and Cyanus &c.
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chives appears out o f  the fioret, and out o f  that a club headed tube. T h e  
ripe feed is ¿ flat oval, and crowned with black hairs.

It was fenc me by M . Gerber under the name of ja cea  la cm a ta t fiore 
litteomagnc^ fquamts calycnm ctliaribus^ fpknáenúhus.

It’s native place is in Ruffia^ or at Icaft on the banks o f  the W clga,
By the empalcment and llower, it is a fpecics o f  jacea^ according to 

Vaillant^ accordfng to me a cyanus^ and according to Linnaeus, a cen
taurea, under which name, he comprehends too great a number o f  
plants, to have convenient names aíTigned them.

IV . G eajier v o h a  radiis £5? cperculo elevatis. Geajler is a g em s  o f  Concerning a
plants conftituted by M icheli \ o f  which the author difcovered 5 fpecieSy 
and figured them in his N ova  Plantarum  Genera, It is fo called from hithirto

terra^ and drT.^ftella, on account o f  fome acute angles radiated from undefcrihed\ 
the centre in all the fpecics o f  this plant, like the corufcations o f  ftars h  w.Watfon, 
reprefented in pidures. N®.

T h is ^ ^ fi j is  very nearly related to the Lycoperdcn (a) o f  Tcurnefcrt 
and {b) Linnants, or B ovifia {c) o f  DilleniuSy to the {d) Lyccperdoides, L y -  1744. Kead 
CGperdaJirum, and (e )  Carpobolus o f  M ich eli, ( f )  Linnaeus, and his Dec. 20. 
follower (g-) van Royen have comprifed all thcfe plants under the gene- 
rical name o f  Lycoperdon. But with all the refpe6l due to thofe eminent 
mailers o f  Botany, to whofe rules in conftituting the genera o f  plants 
fix)m the frudlification I ftri6l!y adhere; yet in many ot the Cryptogamia 
of Lim^euSy as well as in the C riptanthera  o f  van Royen it feems to be 
abfolutely neccfiary to have recourfed to the habit o f  the plant, in con
ftituting j efpecially in the Fungi, F u ci, A lg a , and perhaps in the
Capillaries.

In order to form a defcription o f  this wonderful plant, I íhali confi- 
der it in it’s 3 parts, the volva, the o p m u h m , and th t fru ^ ification .

T h e  volva, to fpeak not only witli Fliny, but with Clufius alfo, and 
other moderns, is concave, reprefenting the form o f  a cup, i '• inch in 
diameter. T his cup has a broad bafe, from the centre o f  which, whilft 
the plant is ftill growing, it fends forth Imall fibrous roots, but few 
like the reft o f  it’s kind that fupply it with nouriftiment. But as moifture 
is by no means agreeable to this whole family of plants, the little roots, 
together with the centre o f  the volva, into which they were inferted, 
wither before the plant comes to maturity \ which caufes a hole to ap
pear in the bottom o f  the bafe. But when the volva  is rifen to  ̂ o f  an inch, 
it becomcs quadrifid, having jag gs  obtufely laciniated, a little reflexed at 
the point but entire at the edges. T his volva  is elaftic ; on the outfide it 
is o f  an aih colour with an uneven furface, but it’s infide is fmooth and 
w hitiih .

{<?) In il R .H erb. p. 563. (¿) Linn. Gent. Plant, p. 510 . (f) Cat. GÍÍT. p. 196.
(rf) Michcl. Nova Plant. Gen. p. 221 .  (¿} Ibid. \J) Lian. Gen, p*5>o. H . Cliffort.
P 479« ig )  L cd eu i. Prod, p. 5 18 .

From.

Ü f  the Gcaftcr (Sc, 703



O f  the Geafler ^ c .

F r o m  earth o f  the tips o f  the reflexed fegments o f  the arifcs,
I that part o f  the plant, which I call the cferculum . By the gradual ex-
i tenfion o f  this part, from it’s joining with the voha  are formed 2 archcs,

the hcio-hth ot which from the fegments o f  the z'ch a  does not exceed 
I ■ inch. The iiibftance and thicknefs o f  the cperculum  equal thofe o f  

cinnamon ; it turns up a little at the edge, it is whitiili within, and 
o f  a rcddifh yellow without. W e may add, that a fort o f  brown 
membrane, divided into 4 unequal parts, adheres to the top o f  each

Í

arci.
From the centre o f  the operculum juíV defcribed, on a pedicle fcarce 
o f  an inch in heighth, appears a pericarpium^ o f  an oblate fpheroidal 

figure, brown, > o f  an inch broad, refembling the iiead o f  a poppy. 
A t  the top is a circular hole, in which are fome lamelU^ adhering to 
the infide o f  the/¿T/V¿zr/>/V<j;/, through it’s whole length, iilied with a 
woolly fubftance ; and to tlicfe lamelU a great number o f  feeds, like a 
very fine duft, adhere, as to fo many placenta.

It may feem perhaps very difficult to many Botanifts to comprehend, 
by what means a proper nourifliment is fupplied to the operculum and 

perkarp'tum^ whilil the plant is in a ñouriíliing ftate. They muft there
fore be informed, that in the more tender ftate o f  the plant, the volva 
and operculum lie fpread on the ground, not unlike ilar-filhes, and arc 
joined together with a fort of glutinous fubftance, by means o f  whidi 
they are nouriilied together with x\\t pertcarpium and feed. In this fitu- 
ation all the fpecies o f  Geafter are iliewn by the celebrated M k h e li; as 
is alfo the Fungus crepitus lupi di¿Jus coronatus ^  inferne Jlellatus firft 
mentioned by our great M r Ray {a)y o f  which there is a figure {b) in 
the third edition o f  his Syn. Stirp. Brit. But when the ieed is ripe, 
the glutinous matter, which lies between the vo h a  and the operculum  ̂
dries up ; which makes them rigid and elailic; whence they appear divi
ded, except at the tips o f  the fegments. Things being thus conftituted, the 
radii o f the volva^ the operculum  ̂ and the fruit, gradually arift*, and the 
whole plant nearly reprcfents an arched tower. I ’his manner o f  reafon- 
ing, for no one has hitherto had the opportunity o f  examining it as it 
grows, fcarce admits o f any doubt, iince the wrinkled exterior coat 
o f  the volva at this very time contains not only fand, but alfo a fmall 
ftone. W e  learn alfo on the authority o f  M icheli (c) tiiat the Carpcho- 
lusy which, as I faid before, is very nearly related to the Geaftei'̂  cannot 
only raife it’s operculum from concave to convex, but even do it violent
ly  in an inftant, fo that it’s fmall globofe fruit is thrown up on high,

I have never feen more than 2 fpecimens o f  this plant, which were 
communicated to me by M r  Robert Nicbolls^ Apothecary o f  London. 
Tl*e larger was gathered not far from Reading by D r M errick: the Imal- 
Jer was found near IFickbam in K en t; botii o f  them about the end o i  
M arch.

{a) Raii Synopf. Ed. z .  p . 16, ( 6) T a b . I, (f) N o v ,P la n t. Gen. T a b .  l o i .

A. the
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A . T h e  Pericarpium. B . the Operculum. C, the Volva,
T h e  Pericarpium  feen in fro n t; o f  which A  is the circular foramen.

♦

V . In the latter part o f  the fummer o f  1744» M r  Ehret the Painter 
brought me a Fungus o f  a very extraordinary fhape and fize, which had 
been found growing on a piece of the trunk of an elm, in a damp cellar 
in the H ay-M arket.

T h e  whole plant was about 2 feet in h eigh t; and, at firll fight, feem- 
ed not very unlike the horns o f  fome deer, being variouíly branched, 
and covered with a thick down. It was o f  a fpongeous fubftance, and 
o f  a duiky-red colour inclining to black. T h e  tips o f  the fmaller branch
es were of a cream-colour. T h e  larger branches or rather the tops o f  the 
whole plant, were expanded in form o f  a funnel, fmooth on the concave, 
and full o f  pores on the convex fide. T h e  inner and lower part o f  the 
funnel was o f the fame colour with the ftalk \ the reft o f  it was o f  a 
cream-colour

1 have not been able to find, that this plant has been mentioned 
by any author : and am perfuaded, that it is a new fpecies ; and, per
haps, the remarkable branching o f  the (talks may induce fome to think 
it a new Genus. A s  the funnel may be eiteemed a cap, and as this cap 
is not lamellated, it'w ill he  ̂Boleius, according to the method obferved 
in the 3 Edit, o f  Ray's Sy/topjis, According to M icheli it feems to belong 
to xhtgenus o f  polyporus. T h e  method, which I have long ufed in the 
diftribution o f  this clafs, is exprefled in the following fynoptical cable, 
which, I think, comprehends all the fpecies hitherto known.

F U N G I  funt, 
lamellati,

cauliferi ; A M A N I T A .  
feíTiles i A G A R IC O ID E S . 

porofi,
5 cauliferi; B O L E T U S .
I fe ff ile s ;  B O L E T O  ID ES, 

cancellati, aut fcrobiculis excavati
ex pila erumpentes j P H A L L U S ,  
ex pila non erumpentes ; M E R U L I U S .  

echinati ; E R I N A C E U S , 
in pulverem abeuntes; L Y C O P E R D O N ,  
folidi,

cauliferi; C H A N T E R E L L A .  
felTiles,

calyciform es; P E Z I C A .  
non calyciformes,

in longitudinem p r o d u d i; D I G I T E L L U S ,  
horizontaliter prodeuntes j  A G A R I C U S .  
fubterranei j T U B E R .

A  new Specits o f  Fungus. 7 0 5

Fig. 107.
Fig. 108,

An ac(9knt o f  
a nrw /^edes 
tf/Fungus, by 
Jo.Sn M artvn,
F  R. S. P lc f .  
Bot. Cantab.

N''- 475 P- 
263. Jan ts'c» 
1 7 4 5 .  Rta4 . 
Jan.zd. 17^:.
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jo(x A  Ikfcription o f a curious Sea-Plant.
Accordiiit^ to this nietbod oF mine, as well as that o f  the Editor o f  

R(jy\ the plan^in qucftion will be a h le fu s : and, as I do not
think it neccllary to conftitute a new gem s, I iiave taken the liberty to 
call it

B O L E f U S  caule rafnofo furAmltatihus concavis expaiifis ; ramis 
Fig. 109. minoTihus in acutum mticronm dejlnentihus. See Fig. 109.

Adcfiription VI. King the fccond had in \\\% c\okt zx. Whitehall^ this co-
f f  a emhfo ralline (as I call it) * ; which, I luppofe, had been prefcnted to him by

fea-ofiiccrs, appointed to cruifc in the foundings, lying o ff  
S1o.4"̂l>, nlrt. o f England^ towards tiie Atla?itic Ocean. I have had it from
M D.Iate thence entire, and in perfcdion, from feme o f  the late commandcrs on
Prcf B.. S. that liacion (o f which Í here give an entire figure when young) who, by

founding lines, brought it up from the rocks at the bottom  of the 
47̂ 8 p 51 Jan which being a very curious coralline, I wonder it  has been fo
ííFcb 1746. little taken notice of.
iW F c b .  6. It rifes to 4 feet high, from a woody bafis, near an inch diameter,
i-4y-6. giving it a firm foundation on the rocks in the bottom o f  the fea, fpread-

ing out it’s branches like a fan, the fubilance or inner part o f  which is 
woody, o f  a light brown, or blackiih colour (as at ¿?, ¿,) covered all
over with a thin tuberculated cruit, o f  an afli-colour, or fometimes yel-
lowiih, fcldom joined together, as the rcie marimouy but loofe, and
diilorted ; and not ftrait, as m od o f  this kind-

I have bad k  from ^angier^ Antigua^ Ne^^foundland % from which 
laft placc, one ficlla arborefcens p, 121. (mentioned
by ÍAx JFintbDrpy in thefe íTríz;;/ N®. 57./). 1152.) having it’s branches 
faitened feveral times round thofe o f  this coralline; a branch o f  which 

Fig n i .  is here figured, with the animal flicking to it, at Fig. n i .  in which 
'I2- is the mouth, and 112. reprefents the back part o f  it, having a  

crack in it by fome accident. I 'he fintfl o f  this kind was given me by 
the late Duchéis o f  Beaufort \ v/ho toid me, fhe had it prefcnted to her by 
the late Colonel Codrington  ̂ Proprietor o f  the ifland o f  Barbuda \ from 
whence in all likelihood he had it.

I do not pretend to give a new name to. this coralline, to make con- 
fufion j but only mention fiich authors, as have already taken notice 
o f  i t ;  o f  whom "John Bauhin is the firit that defcribes it plainly, both, 
by words, and an imperfect figure o f  a fmal] piece or branch, which he 
had communicated to him by a perfon whom he does not name, by 
reafon (as I fuppofe) he had by ilea.lth broke it o ff  a large- branch, kept 
in what he calls Theatrum Naturalium Sereniffma Regina Anglia  ; whom 
J fuppofe to be Queen Elizabeth  ; and wh^ch» to, my knowledge. Is 
too much pradifed fince by unworthy perfons.

•  ^riitcxm arinuinzhtm oitt^iicfrticeverrucofoobd^aus. Do.Qtiii S<iü H iñ . Tcm. III.  
p - 7.  Syn £</.3.^.3?.. C o r a l b r d e s a/pa. %  B , T o m .lU . i .  Scg. Erica 
marina alba frutyctns. h h f .  P et. 50. K cratophyton Flabillifcrm e, corlhe 'verrucofo 
obductum. Kau Ed, 3. 32.
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It is likely, that many of the coralline fubftanccs mentioned by au
thors, may be this, or pares ot it, the cruft being rubbed off more or 
lefs, and it’s colour changed, and thereby dcfcribed for different co

rallines.
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VII.
474. p. 189. Ann. 1742. 1001.

N®. 472. p. 75. Ann. 1741. 951.

952-

474. p. 189. Ann. 1742* 1002̂

N® 494. p. 359. Ann. 1748. 1301

N°. 480. P-2I3* Ann. 1744. iioi.

N®. 480. p. 213. Ann. 1744. uo2.

494. p. 359. Ann. 1748. 1302

N®. 474. p. 189. Ann. 1742.1003 

47á* P-403- Ann. 1749. 1351

N®. 476. p. 421. Ann. 1/43. 1051,

Ahroianum Uni folio acrtcri &  
odorato Tourn. Draco 
Park. I'arragon.

Ahfinthiv.m Fonticum Gahni Ger. Comp.
R om an o rC y p re fs  W o rm w o o d , thecaries 0/ 

Abjinthium  Tanaceii folio odor̂ - L o n d o n , pur- 
tiffmnm A m m . p. 1 4 2 .

r\ \ TT* t diriclion o f
nioit odorous wormwood iians 
with Tanfey leaves. Sloar.c, Bari.

Abutilón Americanum Rthr/ii f&- h  Mr 
lio, flore carneô  frvMu penta- 
gono afpero HoulV. American cbdPprc-ŷ  
Abutilón with currant leaves, & Priciea. ' 
a fíeíh-coloured fiower, and a Botan, 

rough five cornered fruit.
Abutilón Lavatera flore, fruéíu 

criftato Hort. Elt. Abutilón 
with a flower like I.a'̂ aterâ  
and a crefted fruit.

Acacia Americana, flore albô  
pinnis latiufculis glabriŝ  ftU- 
quis latis Houfton. American 
Acacia  ̂ with a white fiowerj 
broad fmooth leaves,and broad 
pods.

Acetofa arborefcetis, ex Infulis 
Fortunatis Pluknet. Shrubby 
Sorrel with a round leaf, from 
the Fortunate Iflands,

Acetófa rotundifolia repens Ebora- 
tenfis, folio in medio deliquium 
patiente *, Creeping round- 
leaved Sorrel of the North.

Aconitum caeruleum. Jive Napellus 
C.B. 183. Blue Heliftet-fiower 
or M on ks-h ood.

Aconitum byemale Ger, Park*
Winter Wolfs-bane.

* Mor. Jiiji, ii. 583.
X  2 K®, 484.
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N®. 484. p. 597. Ann. 1745. 115 2 . Jconitum LycoBonum carukum
calcari oblongo J . B . Blue 
Wolís-bane with a large fpur. 

N °. 474. p. 1S9. Ann. 1742. 1004. Aconitum LycoBonum luteum C .B ,
T h e yellow poifonous W olfs
bane.

N®. 495. p. 403. Ann. 1749. 1352. Aconitum Pyrenaicum^ ampliore
folio tenuius laciniato T . 424. 
Pyrenean Wolfs-bane, with a 
larger leaf, divided into finer 
fegments.

N®. 484. p. 597. Ann. 1745- Acorus verus^ fiv e  Calamus aro
maticus. Off. &  C. B . T h e  
fweet-fmelling F lag  or Cala
mus.

N o. 491. p. 43. Ann. 1746. 1203. Acriviola maxima^ odorata  ̂ flore
pleno Boerh, T h e  great double 
Nafiurtiumy or Indian Crefs. 

N^. 495. p. 403. Ann. 1749. 1351. Adbatoda minor Canarienfts P lu L
T h e  fn:ialler Canary Adhatoda. 

N®. 491. p. 43, Ann. 1746. 1201. Adiantum Americanum Cornut*
Black Maiden-hair o f  A n ie-  
rica.

Adiantum nigrum Offic. Com 
mon black Maiden-hair, or 
Oak'fern.

Adonis alias Eranthemum, J . B .
Adonis flower, or red Maithes. 

Agrimonia Orientalis^ fpica brevi 
craffa  ̂ ^ c . Tourn. D w arf 
Ealtern A grim ony, with thick 
creeping roots, and the fruit 
growing in íhort thick fpikes. 

Agrimonoides Colum n. £¿-.1.145.
Baftard Agrim ony. 

Alatemoides Africana Tdephii 
Imperati folio  Hort. Amfl. 
Baftard Alaternus o f  Africa^ 

with leaves like the Tdepbium  
Imperati.

Alcea tenuifolia crifpa J . B . N ar
row curled leaved Vervain- 
Mallow.

1202.

N 0.484. p. 597. Ann. 1745. 1 153.

1154.

N °. 494. p. 359. Ann. 1748. 1303. 

N®. 491. p. 43. Ann. 1746. 1204.

N®. 472. p. 75. Ann. 1741. 953.

f  Agrimonia Ortenialii, humilii^ radice crajfijftma repente ̂  fru Q u  in fpicam hrtvtm  
^  dtnfam «¡ngtji^ Tourn. Cor. 21  ̂

N®. 494*



494. p. 331

N °. 491. p. 43. 

N ° .  494. p. 331.

Ann. 1746. 1205. 

Ann. 1747. 1252.

1253.

1254.

---------p. Ann. 1748. 1304.

N ° . 472. p. 75. Ann. 174 1. 955.

NO 484. p. 597. Ann. 1745- i i 55-

N °. 474. p. 189.

N®. 494. p. 359. Ann. 1748. 1301.

N®. 474. p. 181. 

472. p. 75. 

474. p. 1 89.

Ann. 1747. 1 2 5 1. ^ Ich m illa  A lpina SiuwquefoUi
folioy fuhtus argenteo J ,  K . //. 
218. 'I'he Alpine five-lcavcd 
Ladies Mantle with the under 
part o f  the leaves white. 

jlln u s nigra OJjic. I 'h e  black.
Alder-tree. 

jllyjfoides incanum^ foU is fin m tis  
Inil / ¿ ./ / .2 18 . Hoary 

foides with finuated leaves. 
Alyjfon Creticim^ fo liis  angulatis, 

flore violaceo T . C o r  15. Candy 
M adwort, with angular leaves, 
and violet coloured flowers. 

Alyjfon Creticum^ Saxatile^ fo liis  
undulatis^ incanis T .  Cor. 15 . 
T h e  Alyffon o f  Candia^ with 
hoary undulated leaves. 

jilyffonfruticofum  incanum Tourn.
hoary, íhrub Madwort. 

AmaranthBides Lychnidis fo lio  ca
p itu lis argenteis Tourn. T h e  
white or filver coloured Globe 
Amaranthus, or Eternal flower. 

Idem capitulis purpureis. T h e  
purple Globe-Amaranthus, or 
Eternal-flower.

Am aranthus maximus Offic. p u r
pureus major P a rk , T h e tree 
Aoiaranth.

Am aranthus Siculus Spicatus Boc- 
cone. Boccone'*% perennial fpi-̂  ̂
ked Flower-gentle o f  Sicily. 

Ann. 1742. 1005. Am m i majus O ff. C. B . 159.
Common broad-leaved Biíhops 
W eed. .

Ananthocyclus Coronopi fo lioV a ilL  
Ananthocyclus with a Bucks- 
horn leaf.

Anchufa purpurea P a rk . Purple 
Alkanet.

Anifum  Offic. herbariis C. B , An* 
nife.

Anonis m n fpinofa^ .vifcida^ hir- 
fu ta , odore Tberiáeá H ort. 
CatboL H airy, vifcous Reft-

harrow
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476. p. 421. Ann. 1743. 1052.
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harrow, without fpines, and 
i'melhng like Venice Treacle. 

494. p. 359. Ann. 1748. 1306. J m m  purpurea, ¡picata^ alope-
curoides major Boerb. I 'h c  
greater fox-tail, purple, fpikcd 
Rcft-harrow.

N^. 495. p. 403. Ann. 1749, 1354. Apocynum majus Syriacum re£!um
Cornut. 91. T he greater up
right Syrian Dogs-bane. 

>C®4oi. 0 .4 3 .  Ann. 174C. 1306. Aquilegia horteiifis multiplex^
flore pleno C. B* Double C o 
lumbines.

Arbutus folio ferrato C. B . Straw
berry-tree.

484. p. W 7. Ann. 1745. 1156. Arijlolocbia^ Clematitis reña Off,
^ C .  B . Creeping Birthwort. 

N^. 495. p. 403. Ann. 1749. 1354. Arifiolochia^ Piftolochia Cretica.
T h e  ever-green Birthwort from 
Crete,

Ñ®. 474. p. 189. Ann. 1742. 1008. Arum Africanum flore albo Parad,
Bat. T h e  African Arum  with 
•white flowers.

N®. 491, p. 43. Ann. 1746. 1207. Arum maximum^ quod Colocafia
vulgo caulibus nigricantibus 
H ort. Lugd, T h e  greateft 
Egyptian Arum  with bJackiíh 
ftalks.

475* p. 421. Ann. 1743. 1053. Arum venis albis, lituris nigris
maculatum Hort. R . Par. T h e  
white-veined Arum^ fpotted 
with black.

N®. 494. p. 360. Ann. 1748. 1307. Afarina caule ereSlo ramofo  ̂fo liis
oblongis acutis fefftlibus, flori
bus ere5lis. U prigh t Afarijta 
with long iharp-pointed leaves, 

p. 331. Ann. 1747- 1255. Afarum  Dod. Pempt, 358. Offic,
54. Afarabacca.

N®. 472. p. 75. Ann. 1741. 859. Afparagus aculeatus fpinis horri
dus C. B . Prickly Sparagus or 
Sperage.

858. Afparagus fyheflris tenuiffimo fo 
lio C. B . W ild  Sparagus or 
Sperage with narrow leaves.

N®. 491* p. 43. Ann. 1746. raoS. A fpérula odorata^ flore albo Qffic,
Dodon, W ood-roof.

N^. 484.

OJÍIED



N °. 484. p. 597- Ann. 1745. 115 7 . Atticus caruleus ^culgarh
C. B . Purple Italian Starwort.

N ° . 491. p- 43* Ann. 1746. 1209. JJierifcus perennis maritimus f a 
tuius Tournef. T h e  maritime 
-perennial dw arf yellow Starwort.

N^. 476. p. 421. Ann. 1743. 1054. Afieroides Alpina, falicis fclio\
Tcurn. Baftard Starwort o f  the'
A lp s , with a V iillow  leaf. Í

N^. 494. p. 360. Ann. 1748. 130S. Afiragalus annuus  ̂ anguftis flori~
buSy pediculis longis Tourn. A n 
nual M ilk-V etch, with narrow 
flowers, and long foot-ftalks.

— — ------- p. 331. Ann. 1747. 1256. Aftragalus luteus annuus Monfpe-
liac. procumbens Mor. H ifi,
Yellow  annual trailing M ilk- 
Vetch o f  Montpelier,

N®. 494. p. 360. Ann. 1748. 1310. Afiragalus luteus perennis pro~
cumbens vulgaris fiv e  fylve- 
ftr is * . W ild-Liquoricc or 
Liquorice-Vetch.

N^. 480. P -2 I3 . Ann. 1744- 1103. Afiragalus luteus perennis filiqua
gemella rotunda Tourn. Y ellow  
perennial M ilk-Vetch with a 
round pod.

'N ^ . 494. p. 360. Ann. 1748. 1309. Afiragalus Orientalis altijf. Galegas I
fo liis  T .  T a ll  Oriental M ilk- 
Vetch with Goats-rue leaves.

N^, 480. p. 213. Ann. 1744. 1104. Afiragalus pumilus fiUqua efi-
glottidis forma Tourn. D w arf 
M ilk-V etch  with a pod fhaped 
like the epiglottis.

1 105. Atriplicis marinee fpecies Valerandi 
y . Bauh.

N* .̂ ±QC. p. 402. Ann. 174O4 Baccharis Africana^ Coronofi fo 
lio Vaill. Acad. African P low 
man’ s Spikenard with a Bucks- 
horn leaf.

N®. 484. p. 597. Ann. 1745. 1 158. Balfamina formina C. B . T h e  fe
male Balfam Apple,

N®. 474. p. 189. Ann. 1742. 1009. Balfamita m ajor^oá. CofiusHor
torum Off. T h e  greater C oil- 
mar.

N ° . 49^. p. 403. Ann. 1740. 1^57. Barba Jovis Africana^ fo liis viri
dibus pinnatis \ flore cceruleo 
Baerh. T h e  African Jupiter’s

iBeard
*  Mor. H'tfi.
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N®. 476. p. 421. Ann. 1743. 1055. 

N^. 484. p. 597. Ann. 1745. 1159.

N^. 472. p. 75. Ann. 1741- 961
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Beard with deep green leaves 
and blue ñowcrs.

N^, 480. p. 213. Ann. 1744. i io 6 .  Barba Jovis Hifpanica incana
flore luteo Tcurn. Spaniíh Ju
piter’s Beard.

Barbarea J. B. flore fimpUci Park, 
W inter C riffi’cs.

Bellfs radice repente  ̂ latiorihus 
ferratis foliis Morifon *. Creep- 
ing-rooced Ox-eye Daifie with 
broad fcrrated leaves.

Beilis fpinofa fo liis Agerati C . B. 
Santolina fpinofa Agerati foliis  
^ourn. Prickly-lcaved naked 
yellow Daifie.

9 (Jo. Betonica Alpina incana purpurea 
Barellier Icon, Hoary Alpine 
Becony with purple flowers.

N^. 474. p. 189. Ann. 1742. lo io .  Bidens fo lio  tripartito^ divifo
Tourn, W ater H em p -A gri-  
mony, with a yellow flower.

484. p. 597. Ann. 1745. 1160. Bidens fo liis non difleciis Tourn,
W ater H em p-A grim ony with 
an undivided leaf.

N o . 480. p. 213. Ann. 1744. 110 7. Biflorta major  ̂ radice minus in-
torta C. B , T h e  greater Biftorc 
or Snake-weed.

N^. 455. p. 403. Ann. 1749. 1358. Blattaria alba C* B . 241- T h e
white Moth-Mullein.

N °. 476. p. 421. Ann. 174 3 .10 5 6 . Blitum perenne: Bonus Flenricus
J , B , G. Hngliih M ercury or 
All-good.

N®. 494. p. 331. Ann. 1747. 1257. Borrago Conftantinopolitana^ flore
reflexo caruleo^ calyce veftc. T .  
Cor, Borrage o f  Conftantino- 
ple, with a blue reflexcd flow
er, and a fwelling empale- 
ment.

Brunella folio laciniato C ,B . 261. 
Laciniated Self-heal with a 
fmall white flower.

Brunella major  ̂ folio non diffeElo 
C . B. 260. Off, 386. Com m on 
Self-heal.

*  B tllis  major radice repente/o liit  Utiorihm  ferratis D. Mori/, fr a lu d . Sor. Hift.
Ox. iii. 29.

N®. 494*

p. 360. Ann. 1748. 1312,

1311.

unED
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N^* 494. p. 360. Ann. 1748. 1313. Buglojfum Creticum majusy fio rt
Ciertiko purpurante H . l i .  P ar,
Greater Buglofs of Candy with 
a blue flower inclining to a 
purple colour.

---------------p - 3 3 *̂ ^7 4 7 ’ ^3 5 *̂ Bugloffum Creticum  verrucofum
perlatum quibufdam H . R . Far,
VVartcd Buglofs from Crete.

474. p. 1S9. Ann. 1742. l o i i .  Bugloffum latifo litm  fem pervirens
C. B . Ever-green Borragc.

1012. Bugloffum Orientale^ flore lutea 
Tourn. T h e Eaílern Buglofs 
with yellow flowers.

N^. 472. p* 75* Ann. 1741. 962. Bugula Orientalis flore inverfo
ca ru leo T o u rn .*  H airy Eaftcrn ^
Bugle, with an inverted blue j
flower, fpotted with white. I

N^. 4 9 1, p. 43. Ann. 1 7 4 6 .1 2 1 0 . Bupbthalmum Orientale^Tanaceti
minoris folio^ flore luteo amplo i '

K^. 40 ';- P -4 0 ^  Ann. 1740. 1359. Bupleurum fo liis  linearibus acutis
feffilibus FI. Leyd. Harcs-ear, 
with narrow fharp-pointed fef-- 
file leaves.

480. p. 213. Ann. 1744. n o 8 .  B urfa-Paftcris major^ fo lio  f t -  
^  nuato elegantly inflar Coronopi.

repentis C . B . Greater Shep- 
herds-purfe, with an eJegaat 
finuated leaf.

N^. 4 0 1, p. 4'?. Ann. 174.6. i 2 U .  Calendula minor H ifpanica  H ort.
L u g d . B a t. Small Spaniih
M arygold.

N^. a.80. p. 2 I ^  Ann. 1744. i i o g .  Calendula || polyanthos maxima
C. B , T h e largeft double M a
rygold.

1 1  n . CalthoideSf fo liis  oblongis^ c¿eftis^
craffis Shaw Specimen. Cal- 
thoides with thick, bluiíh-green, 
oblong leaves.

N®.474. p. 189. Ann. 1742. 1013. Campanula hortenfts, fo lio  A flo r e
'oblongo C. 94* Coventry
Bells.

V O L .  X .  P a rt ii .  4 Y  N » . 494-

'  •  Bugula Oritntalisy •viilofâ  Jlort invtrfo caruleô  alba macula notato T o u rn . O r . 14.
AmpliJ/imo. II Caltha.
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494. p. 331. Ann. 1747. 1259. Campanula minor annuafc liis  in-
cifis M or. IJift. 2. 458. Small- 
annual cut-lcaved Biil-fíowcr, 
07' Venus’ s Looking-glafs.

_ _ ----  p. 360. Ann. 1748. 1314. Campanula minor^ fo liis  incifts
H . L . B . Small cot-Ieavcd 
Btli-flower.

474‘ p- 189. Ann. 1742. 1014. Campanula Ferjic.t folioy flore
albo pleno Lch.  T h e double 
Peach-leaved Bell-flower.

N®. 476. p. 421. Ann. 1743. 1057. Canella alba OfF. Cort. W intcr-
anus vulgo W inter’s Bark.

105S. Cardiaca Jlore canefcente Amman* 
Mother-wort with a hoary 
flower.

N^. 474. p. 190. Ann. 1742. 1015. Carduus acaulis minor^ flore pur
pureo C. B . 380. * D w arf Car- 
line Thiftle.

10 16 ,  Carduus aculeatus^ Ptarm icae A u -  
flria ca e fo lio  Trium fetti. Prick
ly  Thiftle with leaves like the 
Auftrian Sneezeworc.

484. p. 507. Ann. 1745. 116 1 . Carthamus O ff. flore croceo Tourn^
Baftard Saffron or ¿>^/-flower.

fvi®. 472. p. 75. Ann, 1 741. 964. Cartham us Africanus fo lio  Ilicis^
flore aureo Boerb. Shrubby 
African Baftard SaflTron with an 
ever-green O ak  leaf, and a 
golden flower.

474. p. 190. Ann. 1742. 1018. Carum O ff. Carawaics.
N®. 494. p. 331. Ann. 1747. 1260. Caryophyllata montana^flcre luteo^

m tante 11. R . P a r. Mountain 
Avens, with yellow nodding 
flowers.

N®. 480. p. 213. Ann. 1744. H 1 2 .  Caryopbyllus harbaius fy lveflris
C . B .  Deptford Pink.

N®. 484, p. 597. Ann, 1745. 1163. Caryopbyllus Sinenjis flore vario
Rand. H ort. Chelf. Chinefe 
P ink with a variable flower.

1 1 6 2 ,  Catanance flore luteo latifolia  -f- 
Tourn. Broad-leaved Candy 
L io n ’s-fooc with a yellow 
flower.

*  T h e re  is ko fuch name in Bauhin's Piftax : 1 fuppofc the (^ rlin a  acauloi minore 
o f  that author is che plant intended.

•f ¡atiort fo lÍ9.
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K o . 494. p- 3^0* Ann. 1748. 1315. C aiaria m n cr Alpine T .  Inft.
202. T h e . imailcr mountain -
Catmint. I

■  ------p. 332. Ann. 1747. 1261. Cataría^ qu£ Ncpeta minor fo lils  |
tu rcica  H ort. Cath. 

Lsficr Catmint with leaves 
like T u rkey  Baum.

N'^- 495- p* 403. Ann. 1749. 1360. Centaurea calicibus fetaceo-fpi-

leaves.
N®. 480. p. 213. Ann. 1744. 1113 . Centaurium majus Alpinum luteum

C. B, Greater yellow Ccntory 
o f  the Alps.

1 1 14. Centaurium minus luteum perfo-
Uatum J . B. Yellow Centory.

1 1 1 5. Cerinthe major  ̂ ficre *verficolore
C. B . * Great Mountain H o 
ney-wort.

N ’’ . 494. p. 360̂ . Ann. 1748. 1316. Cerintfn minor  ̂ fiavo fiore C. B*
258. Yellow flowered Honey- 
wort.

N®. 4S4. p. 597. Ann. 1745- 1164. Cbam^ecerafus Alpina fru ^ u  ge
mino rubro C. Mountain 
upright Honey-fuckle with red 
berries.

N^. 491. p - 43- Ann. 1746. 1212. Cham^pitys lutea Z'ulgaris  ̂ folio
trifido C. B , &  OJfic. Common 
Ground-pine.

N®. 404. p. ?6o. Ann. 1748. 1 317. Chenopodio • morus minor Boerv
Ind. 91Í Smaller Bloody Spi
nach.

N®. 494*'p. 532. Artn.,1747. 1262. Chondrilla Sonchi fo liis  + , flore
purpurafcente major ^ourn. 475.

'I • Blue flowered Mountain L e t
tuce o f  the woods.

N®. 480. pi. a r i .  Ann. 1744. 11 I Q .  Chrifiofhoriana vulgaris Park.
C . . j .  ............. H txb  Chriftophef o t

Í ties.
N ° . 484. p. 597. Ann. 1745. 116 6 . Cbryfanthemmn Bermudenfe, Lett-

coii folio craffo Pluk. Corn 
M arygold o f  Bermudas#

*  Ctrinthe quorundam major v e r jic o h r e f.o r e ] .^ , ^  fcU ü,

4 Y  2 N'’ * 480.

yto/tŝ  foliis lanceolatis petiola- 
tts dentatis Hort. Cliff. Great 
Centory with fpear-pointed 1

X
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N ^ .4 8 0 . p. 2H* Ann. j 744. Chryfanthemum Creticum Ger.
» Park. Candy Corn M . gold

1 1 1 7. Chryfanthemum flore pleno 1 cum. 
Corn M arygoid with double 
flowers.

1 1 1 8. Chryfanthemum mixtum^ flore ple
no Hort. Eyfi, M ixt Corn 
M arygold with a double flower.

4.84. p. /;g8. Ann. 1745. 1166. Cirfium Anglicum Ger, T h e  Eng-
lifii foft or gentle Thiftlc.

1167. Cifius fccmina S a h ia  folio C. B .
y Female Rock-rofe with Sage

leaves.
; N^. 494. p- 360. Ann. 1748. 1318. Ciftus ladanífera Hifpamca^ flore
! albo macula punteante inflgnito.*
\ Spaniih gunn-bearing Ciftus^ or

Rock-rofe, with W illow  leaves, 
Í1 and white flowers fpottcd with

purple.
N^. 484. p. 598. Ann. 1745. 1169. Ciftus ladanífera Hifpanica Sali-

cis folio  C. *1' Spaniih-gum- 
bearing Ciftus or Rock-rofe, 
with W illo w  leaves and white 
flowers.

1 168. Ciftus mas Lufltanicus folio am^
plijfmo incano Tourn. Male 
Portugal Rock-rofe, with aa 
ample hoary leaf,.

N® .472. p. 75. Ann. 1 7 4 1 .9 6 3 . Citrullusfive Anguria vulgo Park,
Citruls.

N ‘’ . 49 i-P -  43. Ann. 1746. 1^14. Climpodium Anw'icanum.rotundi*
foliuniy Pulegii odore Houft, 
Round-leaved American Field- 
Bafil, with a fmell ofi Penny^ 
royal.

1313. Clinopodium minus Ocimi facie  
C. B . § W ild  Bafil.

494. p - 332. Ann. 1747. 1263; Clutiafoliis petiolatis Uitm^.Horti
Cliff. Clutia with foot-ftalks 
to the leaves.

•  GJiui L odan ftraf Hifpanica^ halicis f o lh ,  Jlire albo ¡ matula funic ant t  injignit9  >
^ourn,

•f- CÁfiiu Ladanífera Hifpanica incana C . B .
5 Clinepfdim  armtnft Odm i fa c i t  C . 3 .

N » . 474#
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N®»4.74* P- Í90. Ann. 1742. 10 17 , Cnicus Atra^slis luiea diSim Off.
‘  Hort. Lugd, Eat, 'I'he Diilaff

7 'hiille.
480. p. 2x4- Ann. 1744. 1119 . Colutea M thicpka flore fhffmceo^,

Barba Jovis folio Breyn. A:lthi- 
opian Bhdder-Scnna with fcar- 
Ict lowers and leaves like the 
Silver Bulh;

N^.. 480. p. 214. Ann. 1744. i i z o -  Coma aiirea Africana fruticans^
foliis Linaria angufiis More. 
A m ft. African ilirubby G o l
dilocks.

N®. 495. p- 403. Ann. 174^. 1361. Commelina foliis ovato-lanceolatis 1,
petalis tribus majoribus aquali
bus Linn. Commelina^ with 
oval lanccolated leaves, and the 
three greater petals equal.

N®. 404. p. 360, Ann. 174 8 ..1319. Commelina radice Anacampferotis 
 ̂ H ort. E lt. Tab. 79. Com -

melina with a root like Or-j 
pine.

N ° . 495. p. 403. Ann. 1749. 1362, Conz-olvulus argenteus elegantijfi-
mus ; foliis tenuiter incifis Inft. 
R , H . T h e  moft elegant Silver 
Bindweed with fine cut leaves.

N^. 40J. p. 44. Ann. 1746. 1215. Convohtilus carukus major  ̂ folio
fubrotundb Ger. Park. T h e  
greater Bindweed with round- 
iih leaves.

4.76. p. 4 2 1. Ann. 1 743. 1059. Convolvulus carukus minor Hifpa-
Tticus Park, Spaniih, blue, 
Icffer Bindweed, with an ob; 
long leaf.

N " .  4QÍ. p. 404. Ann. 1740. 1363. Convolvulus peregrinus puhher 
^ folio Betonica J . B . Bindweed

with Marfli-mallow leaves.
J364. Convolvulus Siculus minor % flore

parvo auriculato Bocc. Rar. 
Small blue-flowered Sicilian 
Bindweed.

N ° . 472. p. 76. Ann. 1741* 965. Conyza humilior. Linaria folio,
floribus luteis umhellatis Amnu 
141. 1 -ow Flea-bane with 
'load-flax leaves, and yellow 
umbcllatcd flower-s.

MO. 491.
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N®. 491- p. 44* "Ann. i ;4 6 .  1 2 1 Cotiyza mbiima Ger.emac^ Small
Fleabanc.

N^. 494. p. 360. Ann. 1748. 1310. Ccrnus foliis lanceolath acutis fub-
tus incanis, trnbellis minoribus» 
Cornel with íharp Tpear-pointcd 
leaves, hoary underneath, and 
fmailcr umbclls.

491. p. 44. Ann. 174ÍJ. 1217. Corona Solis annua, flore ‘plena
"Tcurn. T he double annual 
Sun»iiower.

121S. Coronilla hcrhacea, flore vario 
Tourn. Herbaceous jointed-pcd- 
ded Colutea^ v/ith a variable 
flower.

N®. 494. p. 360. Ann. 1748. 13 11 . Coronilla leguminibus teretibus ar
ticulatis eredis FI. Leyd. 3 87.
*  Candia herbaceous jointed- 
podded Colutea witii a fmail 
purplifli flower.

484. p, 598. Ann. 1 745.. j  170. Cotyledon Africana frutefcens flore
coccineo umbellato^ Commclin, 
Shrubby African Navel-worc, 
with fcarlet umbellated flowers. 

N®. 480, p. 214. Ann. 1744. 112 1 . Cuminoides Tcurn. Ballard or
W ild  Cummin.

1 1 2 2. Cyanus minor, flore purpureo C. B .
Small Blue-bottle with a purple 
flower.

472. p. 76. Ann, 1741. 966. Cyanus Turcicus, feu orientalis
odoratus major Park, T h e  Sul
tan flower.

N^. 494. p. 3.60. Ann. 1748. 1322. Cynoglofl'um Creticum argenteo fo^
lio C. B. i '  Candia Hounds- 
tongue with narrow filver co 
loured leaves.

N®. 476. p. 421, Ann. 1743.' 1060. Cyperus odoratus radice longa C.B*
T h e ordinary fweet Cyperus  ̂ or 

 ̂ Englifli Galingale.
10 6 1. Cyperus rotundus efculentus angu- 

ftifolius Ibid, Sweet Cyperus  ̂
or Ruibmit.

N^. 484. p. 598. Ann. 1745, 1 1 7 1 .  Cytifus Alpinus flore luteo race-
mofo pendulo. Bean-trefoiI, 
with a yellow flower, hanging 
in bunches.

•  Coronilla Ugum ttrtt, artte. éreíl. caule herbaceo F t. htyd.
Í  ^yn9ih jfu m  Cnticum  argtntto angullo /qUo C. B .

^ j8  a  Catalogue o f  Plants, &c.
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N 7̂ 476'. p. 42'!. Ann. 174.'?. 1063-. Cytifits glaber fc liis  ¡nhroturjh
pediculis breviJfmisC.B. Round’
Jeaved fmooth Bafe Slirub-'l're- 
foil vvi:h fhorc foot-ftalks.

—  ■ 1062. Cytifus incanusy filiqtils falcatis
Ibid. Shrubby tiircc Jcavcd 
hoary Moon-trefoil.

N®. 472. p - 7^. -Ann. 174T. 967. DiSlamnus inontis Sipyli. Sir Geo,
Wheeler. Dittany o f  Mount 
Sipylus.

N®. 480. p. 214. Ann. 1744. 1123. Digitalis lutea magno fiore C. 5 ,
Fox-glove with a large yellow 
flower.

N^. 495. p. 404. Ann. 1749. 13% * D igitalis lutea major \ parvo flore
M or. H ifi. Great yellow F ox
glove with a fmall flower.

N®. 474. p. 190. Ann. 1742. 1019. Doronicmn Americanum Park,
American Leopard’s-bane.

480. p. 214. Ann. 1744. 1124, Dorycnium Monfpelienfium L o b .
Icon. Shrub-trefcil o f  Monc^ 
pejier.

N" .̂ 476. p. 421. Ann. 1743. 1064. Draha ftliqtiis donata C. B. *
495* P* 404. Ann. 1740. 1^66. Dracocepbalon Canarienfe tripbyl^

Ion •, Cedronella H . Amftel. T r i
foliated Dragon’ s-head o f  the 
Canary lílands.

1367. Echium Creticum angufiifoliuin rti- 
brum C. B . Narrow-leaved 
Candia Viper’s Buglofs, with 
a red flower.

N^. 472. p. 76. Ann. 174 1. 968. Elaterium  Tourn. Cucumis aftni-
nus G tr. W ild  Cucumber.

474. p. 190. Ann. 1742, 1021. Elichryfum latifolium Americanum
^ourju Broad-Jeaved A m eri
can Eternal-flower.

1020. Elichryfum^ feu Sta'cbas citrina
angujiifolia C, B . Goldilocks 
or Caííidony.

N^. 484. p. 598. Ann. 1745. 117 4 . Elichryfum Spicatum Tourn. Spi
ked Eternal-flower.

405. p. 404. Ann. 1749. 1368. Emerui/hnerkanus, ftliqua incur
va  Inft. R . H- t  American 
Scorpion-Scnna with a crookcd 
pod.

♦ I do not find this name in. the author here quoted.
•h T h is  name is not in  T o arn efo rt‘ s Injlituthne: R . H . .

. ' N®.4S4?
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N®. 484. p. 598. Ann. 1748. 1172* Emerus Tourn. *  Colutea Scor-
pioides ^ark. T h e  IciFer Scor
pion Senna.

1 173. Ephedra major maritima Tourn. 
■Greater Sea Horfe-tail.

N<5. 494. p. 332. Ann. 1747- 1266. Eryfmum Orientale^ foliis Sonchi^
flore fulphureo^ Jiliquis lovgijfi- 
mis Boerb. Oi'icntal H edgc- 
muftardjwith Sow-thiíllc leaves, 
a pale yellow flower, and very 
long pods.

Eryfmum polyceratium vel corni
culatum C. B. 101. H edge- 
inuftard with many crookcd 
pods.

472. p. 76. Ann. 1741,. 969. Euonymo adfinis M thiopica fru6ftc
globofoy Salicis folio Plukn. A n 
Ethiopic plant approaching to 
the Spindle-tree, with a globoi'e 
fruit, and W illow  leaves.

494. p. 332. Ann. 1747. 1165. Euonymus latifolius C. B . 42S,
Broad-leaved Spindle-tree.

1 1 64. Euonymus vulgaris^granis rubenti
bus C. B . 428. Spindle-tree or 
Prickwood.

N®. 451. p. 44. Ann. 1746. 1219. Euphrafta pratenfts rubra C. B.
Red meadow Eye-bright, or 
Eye-bright Cow-wheat.

474 p. 190. Ann. 1742. 1023. Fabago Belgarum, ft^'e Peplus
Parifienfium Lugdunenf Bean- 
Caper.

N^. 476. p. 421. Ann. 1743. 1665. Fagopyrum vulgare ereSium Tourn,
Common upright Buck-wheat.

N^. 480. p. 214. Ann. 1744. 1125. Filipéndula omni parte major
Boerhaave *t*. Larger Drop- 
wort with a narrower leaf.

N®. 474. p. 190. Ann. 1742. 1324. F ilix  mas aculeata^ pinnulis au-
riculatis angujlioribus R ati |[. 
Prickly Male-Fern with nar
rower leaves.

N®. 484. p. 598. Ann. 1 7 4 5 .1 1 7 6 .  Fritillaria albaprscox C. B , T he
early white Fritillary,

•  Emerus minor T ou rn .
•f* FilipenJHla omn't fa rte  major, fo lio  an^ujiiori Bocr.
(I FiHx acuUata major, pinnujis auriculatis crebrioribus f o l i i i  integris angujlioribut

JUii Syn. Ed. 3. i z i .
'* N®. 494.
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FriHUaria lulea^ fo liis Pohgonati^ 
fru^iu breviore Boerh. 2. 139. 
Yellow Fritiliary, with Solo- 
mon’fi-fcal leaves, and a iliortcr 
fruit.

Fritillaria pracox purpurea varie- 
gata C. h . Common Fricillary 
or chequer’d L ily .

Galega Africana^ floribus majori
buŝ  Cí? fíliquis crajfioribus Tcurn, 
African Goac’s-ruc with large 
flowers and thick pods.

Galega vulgaris floribus candéis 
C .B . Common G oatV rue with 
bkjc flowers.

Gallium faxatile minimum fupi~ 
m m i¿ pumilum Iníl. i?. //. 1 15. 
T h e  fmalleft: fupine dw arf I.a- 
dies Bedftraw.

Genifta juncea J. B. Hifpanica 
Ger. T h e  Yellow  Spanifh 
Broom.

Gentiana Alpina magno flore J . B. 
Large flowered Gentian ot the 
A lp s, commonly called Gen- 
tianella.

Gentiana OfHc. major lutea C. B, 
T h e  moft common great Gen
tian or Felwort.

Geranium Africanum Malv¿e folioy 
petalis florum inferioribus v ix  
confpicuis Index. Hort. C helf 
African Mallow-leaved Cranes- 
bill, with the lower petals fcarce 
difcernible.

Geranium latifolium longtffma acu 
C. B , 319. Candy Cranes-bill. 

Geum folio  *  rotundo majori  ̂ pi- 
ftillo  floris rubro Tourn. L o n 
don Pride or None-fo-pretty. 

Geum folio fubrotundo minori 
Sanicle with a lelTer roundiih 
leaf, and a red pointal.

7 2 1

•  Subrotundo, f  piftiHo floris T ou rn .

V O L .  X .  P a rt ii .  4  Z  N ^ 474-
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N®. 474. p. 190. Ann. 1742. 1027. Glaudum flore luteo ^otirn. Y e l
low horned Poppy.

N®. 476. p. 422. Ann. 1743- 1066. Glaucium flore purpureo Tourn.
Purple hornetl Poppy.

? 495. p. 404. Ann. 1749. 1370. Glaucium birfutum flore phm iceo
I Tourn, H airy horned P oppy
T with a deep fcarlet flower.

1 3 7 1. Glaucium Orientale flore magno 
aureo * T .  Cor. Eaílern Horn- 
ed Poppy with a large red 
flower.

N^. 484. p. 598. Ann. 1745. 1179. Glychirrhiza fylveflris flore luteo
pallido C. B . *t* W ild  Liquorice 
or I,iquorice-Vetch.

474. p. 190. Ann. 1742. 1028. Gramen Da£iylon efculentum C. B.
Manna vulg. M. L .  Bat. T h e  
Manna Grals.

N ° . 4.72. p. 76. Ann. 1741. 970. Guaicana Virginiana Pifliamin
di5ia Park. T h e  Plflianiin Plum . 

N^. 491. p. 44. Ann. 1746. 1222. Guidonia Ulmi folio flore rofeo
Plum. Guidonia with Elrn- 
leaves and a rofc-coloured 
flower.

N^. 476. p. 422. Ann. 1743» 1067. Hedy/arum annuum Jiliquis afperis
pendulis intortis Tourfu\\ A n 
nual French Honeyfuckle with 
a rough waved and wreathed 
pod.

K)68. Helenium Off. Enula campana 
f Park. Elecampane.
 ̂ 494. p. 360. Ann. 1748. 1323. Heliantbemum fo liis  Sampfuchi^

; capitulis valde hirfutis J , B,
I, D w arf Ciilus with a Marjo-
' ram leaf and very hairy heads.
;[ p* 332. Ann. 1743. 1259. Helianthemum Salicis folio T. 2^^,
I D w arf Ciftus with a W illow
j' leaf.

N^. 491. p. 44. Ann. 1746. 1223. Heliantbemum vulgare^ flore luteo
7 .  B . D w arf Ciilus or little 

£  ̂ Sun-flower.
495- P* 404* Ann. 1749. 1372. Hellehorus Fumaria fo liis  A m 

man. Rutb. 74. Hellebore with 
Fum itory leaves.

ruhro. ♦j* GIy<hirrhiza Syi*u. floribus luteo-palleícentibiis C, B ,  
i  annuum, JtH^ua a/pera j  undulata ¡ intorta T  ovati»

N®. 47 *̂
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N®. 476. p 422. Ann. 1743. 1069. Helleborus niger  ̂ flore rofeo C. B,
Off. T ru e black Hellebore or 
Chriftmas flower.

474. p. 190. Ann. 1742. 1029. Helleborus nigerfcctidus C. B .iz S .
Stinking black Hellebore,
Bears-foot or Sclterwort.

N " .  484, p. 59S. Ann. 1745. 1180. Helleborus niger, folio Ranunculi
floreglobofo ^&ur7i. I ’he Globe
flower or Locker-gowlons.

N^. 474. p. 190. Ann. 1742. 1030. Hermannia^ folio Lavendula ob~
iufo^ flore parvo aureo Boer- 
baave. *  Shrubby Herman- 
nia with a broad blunt Laven
der leaf, and a finall golden 
flower.

N®. 494. p. 332. Ann. 1747. 1270. Hermannia frutefcens^ folio oblon
go ferrato T . 656. Shrubby 
Hermannia with an oblong fer- 
rated leaf,

1274. Hefperis caule ramcJiffimo\ fo liis
lanceolatis fecpius dentatis Linn*
Hort. Cliff. Dames-violet with 
a very branched ftalk, and fpeaf 
pointed» thickly indented leaves.

1272. Hefperis exigua lutea \ folio
tato angufto Boerb. 2. 20. Small 
yellow D am es-v io le t  with a 
narrow indented leaf.

1 275. Hefperis flore albo minimo ; filiqua
longa \ flore f  profunde dentato 
Boerh. Ind. Dames-violet with 
a very fmall white flower, a 
long pod, and a deeply in
dented leaf.

1273. Hefperis maritima^ anguflifoUa^
incana íT. 223. D w arf annual 
ftock.

1 2 7 1. Hefptris fylveftris inodora C. B*
202. Unfavoury wild Dames- 
violet.

N®. 494»p- 360. Ann. 1748. 1324* Hieraciumm^gdalas amaras okni
flore fuaverubente C. B , 127. |I

t
*  Hermannia frutefiens  ; fo t io  luzvendula latiori 0? ohtufo ;  f is r t  aureo H ,R .D .

Boer. Ind. I. 273. +  /olio .
II I d o  not find this name in C. B .  perhaps it  ftiould be Hicracium amygdAlas amarai

éltnSy feu oi>re apuli fua*vtruhentii H . R . Par.

4 Z 2  N®.495-
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N®. 495. p. 404. Ann. 1749. 1373. Hhracium calyce barhato Col.
E c. 2. 27, Hawkwecd with a 
boarded empalemenc.

474. p. 190. Ann. 1742. 1031. llieracium montanum tomentofmn
Morifon. Hort. Reg. Blef. 
Downy Mountain I lawkwccd. 

N^. 491. p. 44. Ann. 1746. 1224. Horminum coma purpuro-violacca
J . B . Clary with a purple vio
let top.

476. p. 422. Ann. 1743. 1070.- Horminum luteum^glutinofiim C.B.
Yellow Clary or Jupiter’s Dif- 
taff.

474. p. 190. Ann. 1742. 1032. Horminum pratenfe, flore minimo
Schol. Botan. Meadow Clary 
with a very fmall flower, 

i  ^^33* Horminum JylveJirCy Lavendul^e
} flore C. B , 219. Common E ng-
i liih wild Clary,
j N®. 476. p. 422. Ann. 1743. 1021. Hydrcphylluvi Morini Tourn. *
1 W ater-leaf o f  Morinus.

N®. 494. p. 360. Ann. 1748. 1325. Hypecoum latiore folio T . 230.
Broad-leaved Hypecoon.

i N®.48o. p. 214. Ann. 1744. 1128. Hypericum orientale^ Rorifmarini
j , folio Amman, Oriental Saint

John*s-wort with a Rofemary 
leaf.

494. p. 360. Ann. 1748. 1326. Jacea cinerea laciiiiata^ flore pur-
pureo Triumfet, Jagged aih- 
coloured Knapweed with a 
purple flower.

472. p. 76. Ann. 1741. 971. Jacea non ramofa tuherofa radice
latifolia Baniíler. Pluk, Broad- 
leaved unbranchcd Knapweed 
■with a tuberous root.

972. Eadem anguflifolia ^ c .  T h e  fame
with a narrow leaf.

N®. 491. p. 44. Ann. 1746. 1225. Jacea fpinofa alata cinerea caule
fpinis luteis longiffmis. A ih -  
coloured winged Knapweed 
with very long yellow prickles. 

N ° .  494. p. 360. Ann. 1748. 1327, Jacea fpinofa Cretica Zanon.
Trickly Knapweed o f  Candy.
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N °- 472. p. 76. Ann. 1741. 973. Jacoh^a /Etnica Chenopodu folio
H ort. Cathol. Ragwort o f  JEcna, 
with a Goofe-ioot leaf.

N^. 495. p. 404. Ann. 1749. 1374. Jafminnm Africanum \ ilictsfolio \
flore albo Com . Rar. Aí'ricaii 
Jafmine with a Holm -oak leaf, 
and a white flower.

N^. 476. p. 422. Ann. 1743. 1072. Jafminum luteum Indicum odora--
tiffimum Ferrar, Yellow  Indian 
Jafmine.

N®. 484. p. 598- Ann. 1745. 118 1 . Jafminum fiv e  Sumbach A ra hm
Alpini y .  B* Single Arabian 
Jafmine.

N^. 474. p. 190. Ann. 1742. 1034. Ilex oblongo ferrato folio 2,2^4.
Narrow-leaved Ever-green Oak. 
with ferrated leaves.

N ° . 480. p. 214. Ann. 1744. 1129. Imperatoria major C. B. C om 
mon M  after-wort.

474. p. 190. Ann. 1742. 1035. Ketmia Syrorum flore albo Boer-
haave. Althaa J  rut ex with white 
flow'ers.

484. p. 598. Ann. 1745. 1182. Lamium rubrum ininus foliis pro
funde incifís Raii Syn. Leffer red 
Dead-Nettle with leaves deeply 
cut.

N" .̂ 494. p. 361. Ann. 174S. 1328. Lathyrus tubcrofus arvenfts re
pens C. B . Peafe-Earthnut.

N ° .  491. p. 44- Ann. 1746. 1226. Lavatera folio  is? facie Alth^e^
A f t .  Reg  ̂ Sc. Lavatera with 
the leaf and face o f  Marih-mal
low.

1227. Lavatera flore albo. Lavatera with
a white Rower

N^. 476. p. 422. Ann. 1743. 1073. Lauru's Alexandrina O ff. A le x 
andrian Laurel.

N<̂ . 474. p. 191. Ann. 1742. 1036. Lentifcus vulgaris C, B , 399.
Common Maftich-tree.

N^.. 472. p. 76. Ann. 1 7 4 1 .9 7 4 .  Leonurus Africanus^ Sideriiidis
folio, floribus pbivniceis Boer. *
Perennial African L ion ’ s-tail 
with an Ironwort leaf> and a 
large fcarlet flower.

N®. 484. p. 598. Ann-. 1745. 1183. Lepidium latifolium  Off. &  C. B .
Dittander or Pepper-v/orc.

*  Leonurus perennis /l/rieanuSf Sideritrdis fo lio  , flore phattkeo m ajore^xtyn. Prod.

N ^ 494*
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N®. 494. p. 332. Ann. 1747. 1278. Leucoium Hefpertdis folio T . 221,
Great Tower-Muftard.

■ p - 3^1' Ann, 1748. 1329. Lilium  convnllium^ flore pleno
variegatoiyid.iic íT. 77. Broad- 
leaved L ily  o f  the valley, 
with a double ftriptd flower. 

N^. 472. p. 76, Ann, 1741. 076. L im n itm  lignofum Bellidis folio
C. B .*

975. Limonium maritimum majus C. B , 
Sea Lavender.

K®. 476. p- 422. Ann. 1743. 1074. Linaria latifolia Dalmatica C .B .
f  Broad-leaved Dalmatian 

Toad-fiax, with a large flower. 
N®. 495. p. 404. Ann. 1749. 1375* Linaria pumila fo liis carnofis^flo-

fculis minimis flavis C. B . 213. 
D w arf Toad-flax with fleíhy 
leaves and very fmall yellow 
flowers.

494. p. 361. Ann. 1748. 1330. Linaria iripbylla minor lutea^
floris vexillo Gf calcari purpureo 
Boer, Small threc-leaved yel
low Toad-fiax, with the ftand- 
ard and heel o f  a purple colour. 

■N°, 474. p. 19 1. Ann. 1742. 1037. Lingua cervina multifida C. B ,
354. Harts tongue with divi
ded leaves.

491. p - 44. Ann. 1746. 1228. Lotus anguflifolia flore luteo-pur-
pureo ex infula Sandii Jacobi 
H ort. jim ft. Narrow-leaved. 
Birds-foot Trefoil from the 
ifland o f  St James, with a pur
ple yellow flower.

 ̂ N®. 474. p« 191. Ann. 1742. 1038. Lotus hamorrhoidalis major Park,
U pright hoary Birds-foot 
Trefoil.

N®. 484. p. 598. Ann. 1745. 1 184. Lotus rubra filiqua angulofa C. B .
Square-codded Vetch.

N ° .  480. p. 214. Ann. 1744. 1130. Lotus filiquis Ornithopodii J , B .
B irds-foot-T refo il with pods 
like a Birds-foot.

472. p . 75. Ann. 17 4 1 . 977. Lupinafler floribus purpureis f i l i 
quis minoribus Amm, p , 147.

 ̂ Lupinafter with purple flowers
and fmaller pods.

•  T his name is not in C. B . 
t  T liis is Parkiofon’s name : C. B . adds m a^o fvrt^

y2'6 Catalogue o f  Plants, &c.
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N®. 476. p. 422. Ann. 1743. 1075. Lupinus anguftifoUis¡ylvefirts ca-
ruleus elatior Hort. Eyft. Nar- 
row-leaved tall blue wild L u 
pine.

474* P* 9̂ ’̂ ^nn. 1742. 1041, Lupinus peregrinus major villofus
caruleus C. B .*  Great blue L u 
pine.

1039. Lupinus fati'vus ficre albo Ibid.
W hite Lupines.

1040 Lupinus fylvefiris flore luteo Ibid..
T h e yellow Lupine.

1042. Lychnis Cbalcedonica flore mniata 
Park. Nonefuch or flower o f  
Conftantinople.

476. p. 422. Ann. 1743. 1076. Lychnis coronaria vulgaris J .B .
Garden Campions or Rofe Cana- 
pion.

N®. 494. p. 332. Ann. 1747. 1276, Lychnis Cretica parvo flore \ ca
lyce flriato purpurafcente T ,
Cor. 24. Lychnis o f  Candy, 
with a Imall flower, and a pur- 
pliih ftriated empalcment.

N®. 480, p. 214 . Ann. 1744. 1 1 3 1 .  Lychnis hirfuta, flore eleganter
variegato Raii H iji, H airy 
Canfipion with a flower beauti
fully variegated.

N®. 494^ p. 332, Ann. 1747. 1277« Lychnis fupina Sicuky calyce am-
plijflmo ftriato  íT. 337, L o w  
Sicilian Campion, with a large 
ftriated empalement.

N®. 4QI, p. 44. Ann. 1746. 1220. Lychnis fylveftris flore albo minimo
Raii H ift. Small Corn Cam
pion with a very fmall white 
flower.

1230. Lychnisfylv. qua Saponaria^ourn*
Common Sopcwort.

476. p. 422. Ann. 1743. 1077. Lychnis vifcofa rubra anguftifolia
C. B . Red German Catchfly.

N®. 484. p. Ann. 1744. 118^5. Lyfmachia lutea major qua Diof-
‘ coridis Off. &  C. B . Yellow. 
W illow-herb or Loofe-itrife.

N®. 494. p. 361. Ann. 1748. 1 3 3 1. M alva Alexandrina Alchim ilU
folio Sberard. Alexandrian M al
low with a Ladies-Mantle leaf.

*  Lr pifíits ftregrinuj major m elvillofu i caruU m  major C . B .

N®. 480.



N®. 4.80. p. 214. Ann. 1744- Í13 2 . M a h a  fy h , mlncr  ̂ folio rcUmdo
C. B. Sma! wild Mallow or 
D w arf Mailow.

494. p. ^61. Ann. 1748. 1332. M cd v a -ilfcu s arborefcens^ flore
mimato claufo Horc. EUb. 'i'rcc 
Ma:va-vilcus, with a Unit fcar- 
Kc howrr.

1333. Marruhiafiriim Itmho ¿itro-purpu- 
reo *  Bailare! Horthound
v-'ith a yellow flower, edged
with a dark purple.

N®. 472. p. 76. Ann. 1741. 978. Marum vulgare Park, vulgo Aia-
Jiichen redolens C .B . I icrb-Ma- 
itick cr  Maftick Tiiyme.

I' N®. 478. p. 422. Ann. 1743. 1078. M atrkaria foliis florum flftulofts
f  Hor(. R . Par, Feverfew with
I fiftulous flowers.
I N®. 484. p. 578. Ann. 1745. 1186. Medica orbiculata J , B , Orbicu-
I  lated Snail Trefoil.
1 N* .̂ 495. p. 404. Ann. 17 4 9 .13 7 6 . Melilotus Italica folliculis rotundis
i C. 5 .  P . 331. Italian Melilot.
' N ° .  474. p. 191. Ann. 1742. 1043. Melilotus major candida Tragi,
[ W hite flowered Melilot.
; 1044. Melilotus odorata violacea H iíl.
•j Oxon. hotus urbana Off, Sweet
i Trefoil.

N^. 484. p. 59S. Ann. 1745. 1187. Melilotus Offic> & .  C. 5 . Com -
!: mon MeJilot.
; N °. 476. p. 422. Ann. 1743. 1079. Meliffa Moldavia flore albo Park,

T u rk e y  Baulm with a white 
flower.

. N^. 495. p. 404. Ann. 1749. 1377. M elijfa Romana molliter birfuta
 ̂ R . S t i n k 

ing Roman Baulnn, with fofter 
Í hairy leaves.
" 472. p. 76. Ann. 1 7 4 1 .9 7 9 .  Mentha verticillata Ocimi odore^
[ venis luteis Ind. H ort. Chelf.
^ W hirled M int, with a Bafil

fmcll, and yellow veins.
S  N^. 491, p. 44. Ann. 1746. 12 3 1. Mefpilus aculeata^ Pyri denticulato

folio^ fplendens Virginiana Pluk, 
T h e  Virginian A zaro l with red 
fruit.

•  Marruhiafirum Sidm iidis folio^ calU ulii acuUatiSffore fla v o  cum limbo atropurpúreo,
; com ajlavefcente T , Cor. 1 2.

A  Catalogue o f Plants, 5cc.
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404. p. 332* Ann 17 4 7 -12 79 . Mefpilus Canadenfis^ SorU termi
nalis facie  T . 642. Medlar o f  
Canada, with the appearance of 
the common Service-tree.

-p. 3^2. Ann. 1748. 1334. Mefpilus Virgmana^ / ¡p i folioy
•vulgari fimitiSy xiajor. Medlar 
o f  Virginia, rolembling the 
common 11 aw-thorn, but lar
ger.

N^. 472. p. 76. Ann. 1741. ^íío. Meufii foliis Ancihi C. B. —  W -
gatius Park. Common Spignel 
or Meu.

N ‘\  495. p. 404. Ann. 1749. J378. M illeria annua ere^a, foliis con-
jugatis^ floribus ¡uteis fpicatis 
lioufi. Greater upright annual 
Milieria with oppofite leaves, 
and yellow fpiked flowers.

N®. 472. p. 76- /inn* 1741. 921. A1i ‘tnofa folio lato Senme fpinofa
Bcerh. T h e  prickly fenfitivc 
plant, with a broad Senna leaf.

N ° .  484. p. 598. Ann. 1745. 1 188. M irabilis Peruana flore variegato
Park. Parad. Marvel o f  Peru 
with a variegated flower.

N®. 474. p. 191. Ann. 1742. 1045, Moldavica Americana trifolia^
odore gravi Tourn. Trifoliated 
American Moldavica with a 
ftrong fmell.

N®. 480. p. 214. Ann. 1744. 1133* Moldavica orientalis. Salicis folio ,
flore parvo caeruleo Tourn. O ri
ental Moldavica with a W illow  
leaf, and a fmall blue flower.

N®. 494. p. 361. Ann. 1748. 1335* Mollugo foliis verticillatis^ cunei~
formibus acutis H ort. UpfaL 
Baftard - Madder with iharp 
wedge ihaped whorled leaves.

N^. 405. p. 404. Ann. 1740. 1279. Monarda floribus capitatis^ caule
obtufo H o n . Cliff. T h e Ozw ce- 
ga Tea.

N^. 491. p. 44. Ann. 1746. 1232. M ^grum  fljiculis^ longis C. B . *

:¡r
NO

7 2 9

Treacle Wormfeed.
494. p. 361. Ann. 1748. 1336. Myagrum filiculis ohvirfe ovatis^ 

 ̂ . lateribus depreffn FI. Lugd. t

i.u

•  Myagrum filiqua tonga C . B.

V O L ,  X . Part, ii*

Gold o f  pleafure. 

•j* L in n . H . CliiF. 528.

5 A  . N °. 495.
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N^. 495. p. 404- Ann. 1749* ^3^^' Myagrum filiculis fu ka tis, rttgafis
foliis obtufis dentatis H . UpfaL 
Gold of pJeafure with wrinkled 
pods, and obtufe indented 
leaves.

N^. 494. p. 361. Ann. 1748. IJ J7- Myrrhis lutea ducoides M or.
//. R . B le f  Yellow , carrot-like 
Cicely.

■  — p. J32. Ann. 1747- 1280. Myrrhis majory vet Cictitaria odo~
I  rata C. B . i6o. Officin. 321.

Sweet Cicely or great i'wecc 
Chervil, by feme Sweec-Fern. 

N®. 476. p, 422. Ann. 1743. 1080. M yrto-d ftu sV tm ú  Cluf. M yrtle
Rock-rofe.

N®. 491. p. 44. Ann. 1746. 1234. Myrtus Buxi folio  Schyl. Uort,
Box-leaved Myrtle.

N®. 472. p. 76 . Ann. 1741. 984. Myrtus flore pleno Cornuti, T h e
double-flowered Myrtle, 

j  982. Myrtus fo liis odore Nucis mofchat^e
Schyl. Cat. T h e  N utm eg M y r
tle.

983. Myrtus latifolia Bcetica  ̂fo liis con- 
fertim  nafcentihus C. B . T h e  
Orange-leaved Myrtle.

N^. 491. p. 44. Ann. 1746. 1233. Myrtus latifolia Romana C. B ,
Common broad-leaved Myrtle. 

476. p. 422. Ann. 1743. 1081. Napus dulcis fativus Off. Navew
gentle.

N®. 495. p. 404. Ann. 1749. 1381. Nardus Americana procerior \
foliis caftis Piuk. Aim. T all 
American Nard with blueifli 
leaves.

N °. 472. p. 76. Ann. 174 1..9 8 5 . Nigella Cretica femine aromatico
C. j5 . Candy Fennel-flower with 
an aromatic feed.

N^. 480. p. 214. Ann. 1744. 1134.' Niffolia "Tmrn, Crimfon Grafs-
Vetch.

# 4 9 5 ' P -405. Ann. 1749.138 3. Obelifcotheca Hydrcpbylli foliis,
¡chis angufthribus VailL D w arf 
Sun-flow er with W a ter- lea f

• leaves, dnd narrower lobiS/ ' 
1382. Obelifcotheca Hydrophilli foliis^  

Í li- latioribus Vaill. D w arf
Sun-flow er, with W a te r - le a f  
leaves, and broader lobes.

480.
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N®. 480. p. 214. Ann. 1 7 4 4 .1 1^5. Obelifcotheca intsgrifolia^ radio
aureo  ̂umhcne atro' ruhente Horc.
EUham, D w arf Sun-flower, 
with entire leaves, a golden ray, 
and a dark red diík.

491. p. 44. Ann. 1746. 1235. Obelifcetheca minor integro folio
DiUen. SiVialltT D w arf Sun
flower, with an entire leaf.

N®- 474. p. 191. Ann, 17 4 2 .10 4 7 , Ochrns fglio integro capeólas emit
iente C . B. 243. Ocbrus or 
v/ifigcd Pea, with an entire leaf,

‘ f fending forth tendrils.
484. p. 599. Ann. 1745. 1190. Oenanthe A pii folio  C. E. W ater

Dropworc with Smallage leaves.
1 1 89. Oenanthe Staphilini folio alir^uate- 

nus accedens J , B . D ropw on 
with Carrot leaves.

N ° . 476. p. 422. Ann. 1743. 1084. Oenanthe Stellata Cretica P. A l 
pini Fark. Starry Dropwojt 
o f  Candy.

N® .472. p. 77. Ann. 1741. 987, Olea maxima Tlifpanica C. B , *
T h e Spanifh Olive. ,

988. Olea minor LucenJiSy frudius odo- jj
rato Ibid. ^  T h e  Luca Olive.

----------- p. 76. — ------------- 986. Olea vulgaris fativa C. B. T h e  'S
manured Olive. j

494. p. 333. Ann. 1747. 1281. Omphalodes Lu/ttanica L in i folio
T. 140 Venus Navel-wort. \

N^. 472. p* 77* Ann. 1 741. 987. Onagrafrutefcens argentea angufii-
folia  Ind. Hort, Chelf. Narrow- 
leaved filver ihrubby Tree- 
lYimrofe.

N^. 476. p. 422. Ann. 1743. 1082. Onagra latifolia Toum. Broad
leaved Tree-Primrofe.

N^. 491. p. 44. Ann. 1746-1236- Ophioglofjum^ Lingua Serpcn^ua.
Park. Adder’ s-tongue.

1237. Ophris bifolia C. B , Conrimon
Tway-blade.

N®. 476. p. 422. Ann. 1743* 1083. Origanum Heracleoticum^ Cunila
gallinacea Plinii C. B* W inter 
Sweet Marjoraní.

N ° .  474. p. 19 1. Ann. 1742. 1046. Origanum Off. Origanum Angli- 5
cum Ger. W ild  Marjoram. ' ^

*  C . B. m akes a  query w hat this i s ; quid fu n t O li^ a  mafetntis Hi/paniea ?  T o a r-
n tfotx  calls it  0 /ea fr u fiu  maximo, O liv e  d'Éfpagne. 

f  T h is  is not the name o f  C . B .  but o f  T ou rn cfort.

5 A  2 N ° . 494-
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495. p. 405. Ann. 1749- 1384. 

N^. 494. p. 333. Ann. 1747. 1282.

N®. 491. p. 45. Ann. 1746. 1239. 

N^. 474. p. 191. Ann. 1742. 1049.

N^. 484. p* 599* Ann. 1745. 1191.
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N °. 494. p. 361. Ann. 1748. 1338. Ornithopcdium portulaca folio T.-
400. Birds-foot with a purílane 
leaf.

N ° . 491. p. 44. Ann. 1746. 1238. Orobus fyhaticus Vicia foliis C ,B .
W ood Orobus with Vetch leaves.

474. p. 191. Ann. 1742. 1048. Orobus vulgaris herbariorum Ger»
Park. T h e  comnnon bitter 
Vctch.

Oxys lutea J . B . 388. W ood- 
Sorrel with a yellow fiower. 

Padus ^beopbrafti Dalechampio 
Lugd. 312 . T h e  wild Clufter- 
Cherry, or Birds Cherry.

Paonia mas Officin. &  C. B , T he 
Male Peiony.

Panicum Indicum /pica longiffima 
C. B  343. Indian Panick with 
a very long fpike.

Papaver bortenfe femine nigro 
fylveft. Diofcoridis C. B . G ar
den Poppy with black feeds.

N'*. 495. p. 405. Ann. 1749*1385. Partbeniafirum Heienii folio hlovU
Elth. Partbeniajlrum  with an 
Elecampane leaf.

N^. 494. p. 333. Ann. 1747. 1283. Pavia  Boerh. Ind. A lt .  2. 26a.
Scarlet-flowering Horfc-Cheft- 
nut.

N^. 476. p. 42-2. Ann. 174^. 1085. Periploca fo liis oblongis Tcurn.
Periploca with oblong leaves.

480. p. 214. Ann. 1744. 1136 . Phalaris major femine albo C. B.
Canary-grafs.

1137 . Phalaris majorfpica longiori Ibid, 
C an ary-grafs  with a longer 
fpike.

N^. 491. p. 45. Ann. 1746. 1240. Pbafeolus fiore coccineo Cornuî ,
T h e fcarlet Kidney-bean.

N®. 472. p. 77. Ann, 1 741. 990. Pifum cortice eduli Tourn. Pea
with an efculent huík.

N®. 491, p, 45. Ann. 1241. Pifum humile caule firmo Tourn,
D w arf Pea.

NO 476. p. 422. Ann. 1743. 1086. Plantago maior incana Park,
H oary Plantain or L am b 's  
tongue.

^  .491»  P» 45, Ann, 1746. 1242« Polemonium vulgare Tourn, Greek
Valerian, Ladder to Heaven, 
or Jacob’s Ladder.

494.
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N^. 494. p. 361. Ann. 1748 .1339.

N^. 476. p. 422. Ann. 1743. 1087.

N ° . 494. p. 333. Ann. 1747. 1284.

N^. 494. p. 361. Ann. 1748. 1340.

^349-

N^. 472. p. 77. Ann. 1741. 991.

992.

N®. 494. p. 333. Ann. 1747. 12S5

1286,

N^. 474. p. 191. Ann. 1742. 1050. 

N ° . 480. p. 215. Ann. 1744. 1138.

N ° .  476. p. 422. Ann. 1743. 1090.

N* .̂ 494. p. 333. Ann. 1747. 1287

N^. 480. p. 2 1 ^  Ann. 1744. 113 9

Plants^  & c .

Polygomtum caule purpurafcenU 
Rail Syn. 2. 148. Solomon*» 
Seal with a purpliíb ílalk. 

Folygonatum floribus ex ftngulis 
pediculis y , B . Broad-leavcd 
Solomon’s Seal, with a large 
fweet fiowcr.

Folygonatum latifolium^ Helkhori 
albi fo liis C. B . Broad-leaved 
Solomon’s Sea! with leaves like 
the white Hellebore.

Primula veris flore rubro Ger.
Red Primrofe.

Pfeudo-acacia T . 649. Baílard 
Acacia.

Pfeudo'di^amnus acetabulis Mo- 
lucca C. B . Baftard Dittany 
with Molucca Baulm leaves. 

Ptarmica flore pleno. Double 
Sneezewort.

Pulmonaria maxima  ̂ fo liis quaji 
faccharo incrufiatis Pluknet. 
Greateft Lungw ort with leaves 
very much fpotted.

Pulfatilla folio crafftore  ̂ majore 
flore C. B . 177. T h e  greater or 
Daniih Pafque-flower.

Punica malus O íf. Malus Granata 
Ger. T h e  Pomegranate-tree. 

Ranunculus aconiti folioy flore 
albo multiplici C. B» Crowfoot 
with a Monks-hood leaf, and a 
double white fk)wer, commonly 
called the fair maid o f France* 

Ranunculus echinatus Creticus 
C, B . * Starry H edge-hog 
Candy Crowfoot.

Ranunculus montanus  ̂fo liis Plan
taginis C. B. 180. Mountain 
Crowfoot with a Plantain leaf.. 

Ranunculus pratenfts^ ere^us,acrisy 
flore pleno C. B. U pright mea
dow Crowfoot with a double 
flower.

733
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Ranunculus J d / a i.a  tih inatui Cre/icas C .  B.
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N^i 494 p- 361. Ann, 1748. 1342. Rapiftrtm *  maximum Cornuti
147* T h e  grcatfll Charlock.

P N®. 476. p. 422. Ann. 1743. 1088. Ro.puncultis montanus ccrmcu^attis
Ger. Hornvd Kaiiipiou wicli 
a round fpike.

r  N®. 491. p. 45* Ann, 1746. 1243. Rapintiummaximumccccineo¡pica
to fiore L’ol. in R a h . (jrcator 
Ranipion, with a cri in fon fpiked 
ñowcr, commonly called the fcar- 
Ict Cardinal’s Howcr.

N®. 4S4. p, 599. Ann. i?45* 1292. Rawolfia tetraphylla latifolia Pin*
Viler. Four-leaved KawolSa 

broad leaves.
■

1293. Refeda calcitr apa folio M ori fon. f
i Great white baftard Rocket.
[  N®. 494. p* 561. Ann. 1748. 1343* Refeda foliis inferioribus integris,
}. fuperiorihus laciniatis. Baitard
. Rocket with the lower leaves
j entire, and the upper jagged.
Í N* .̂ 491. p. 45. Ann. 1746. 1244. Rhamnus catharticus Oñ\ §  C .B .
; Buck-thorn or. common Pur»-

ging-Thorn.
Í N®. 480. p. 2 15 . Ann. 1744- 1140* Rhus Virginiana^ fparfa panicula^

ramis patulis glabris Hort. E lth. 
Virginian Sumach, with a

A  Catalogue o f Plants, &c.

^arfed panicle, and fmooth 
ipreading brandies.

N®. 472. p. 77. Ann. 1741. 993. Ricinus humilis, folio fubrotundo^
fiore fr u 5iuque conglomerato 
Roufi. It D w arf Oil-leed with 
roundiih ferrated leaves, filver- 
ed underneath, and the flower 
and fruit growing in bunches.

N®. 4S4. p. 599. Ann. 1745- 1194* Rofa fylveftris pomifera noftras
Rail Syn, § T h e  greater Engliih  
Apple-Rofe.

N®. 472. p. 77. Ann. 1741. 994. Rubia procumbens hexaphylla pur
purea H . L . Bat. Procumbenc 
fix-leaved purple Madder.

N®. 476. p. 422. Ann. 1743* 1089. Rubia tinilorum fa tiva  O ff. M ad
der* %

•  Hapijirum maximvm, r^tundxfoUum^ monf/permon C om uti.
•f Refeda fo lio  Calcitrapa fio rt aibo M or H . R  Blef.
D Ricinus humilisy fo li is  fubrotundii^ ferra tis  fuhtus arztnteis, ñ ire  fruiluque con

glomeratis H ouft M iller. Di¿2.
§ Rofa fy lv e flr ii pomifera major ntjlras  R a ii Syn, 1 1 .  29 7.
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N®. 484. p. 599. Ann. 1745. 1197.

N®. 484. p. 599' Ann. 1745. 1^95. Sahia major  ̂ an Sphacelus Dio-
fcoridis * C. B , T h e  greater 
or common Sage.

1 196, Salvia minor aurita ^  mn aurita 
C. Sage o f  Virtue.

N®. 494. p* 361. Ann. 174S. 1344. Sambucus folio laciniatoC. B.^^6.
T h e cut or Parilcy-leaved lil-  
der.

N ° .  494. P -3 6 i.  Ann. 1748. 1345. Sambucus humilis,Jive EhuIusQM,
Off. 180. Dwarf-Elder, Walt- 
wort or Banewort.

N®. 491. p. 45- Ann. 1746. 1245. Satureia hortenfis aftiva C. B .
Summer Savoury.

1247. Saurucus humilis, folio carno[o ro
tundo Plum, D w arf L izard ’ s- 
tail with a round fielhy Jeaf.

N^. 480. p. 215 . Ann. 1744. 11 4 1 .  Saxifraga pratenfis flore -pleno.
M eadow Saxifrage with a dou
ble Hower.

Scabiofa arborea Cretica Fona, 
Shrubby Scabious o f  Candy.

N'^. 480. p. 215. Ann. 1744. 1143. Scabiofa peregrina, capite oblongo
nigricanie, Zibetbi odore C. B.^  

Sclarea Off. Common Garden 
Clary.

N®. 491. p. 45. Ann. 174^. 1246. Sclarea Indica flor e variegato Boerh,
Indian Clary with a variegated 
leaf.

ISfo. 4^5. p. 405. Ann. 1749. 1386. Scrophularia fo liis Filicis modo
laciniatiSy vel Ruta canina lati- 
folia  ti* Broad-leaved D o g ’ s- 
Rue.

N®. 4-04.. p. 'X'iV Ann. 1747. 12S8. Scrophularia Hifpanica Sambuci 
r  ^00  ̂ / / Spaniih

Figw ort with a fmooth Elder 
leaf.

Scrophularia maxima Lufitanica^ 
Sambuci folio lanuginofo T . 166.. 
Grtatcft Portugal Figw ort with 

'  a woolly Elder leaf.
'^--1290. ScrophulariaperegrtnaZzKT\. Horr. 

' _ 43. Cauicrarius*s fo r c i^
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N^. 476. p. 422. Ann. 1743. 1091

1289.

. V
-I' Figwort.

*  T h co p h raill. 

'k

•f- T his n.'wnc is net in C. B , S C . B .
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N®. 495. p. 405. Ann. 1749. 1386. Scrcphularia Ruta canina di£la^
vulgaris C. B . 236. Dog^s-rue.

N^. 494. p. 361. Ann. 1748. 1346. Scutdlariafo liis cordato-lanceolatis
ferratis^ peduttculis nmldfloris. * 
Scull-cap with heart-lhapcd 
fcrrared leaves, and many 
flowers upon cach footftalk.

472. p. 77. Ann. 1741. 995. Serpyllum odoratiffimum glabrum^
longiore folio  52. Smootii
iwcct-fcented wild 'I'hyme with 
a longer leaf.

N ‘̂ . 494. p. 361. Ann. 1748. 1347. Sberardia Dillenii Cat. G iJf.p .oS.
Little Field Madder.

N^. 495. p. 405. Ann. 1749- 1388. Sideritis orientalisy Pblomidis folio
T. Cor. Eaftern Ironwort with 
a Pblomis leaf.

N ° .  480. p. 215. Ann. 1744. 1 144. Siliqua dulcis C . B. f  £3* Off. T he
Carob-tree.

N °. 495. p. 405. Ann. 1749. 1389- Sinapijlrum Lufttanicum., triphyU
lutity flore rubro  ̂ filiquis corm- 
culatis. II Three-leaved Portu
gal Sinapifirum with a horned 
pod.

N °. 494. p. 333. Ann. 1747. 1291. Syfymhrium Orientale^ facie Bar
barea^ foliis Plantaginis T . Cor* 
16. Oriental Water-crefs with 
Plantain leaves.

4S0. p. 215. Ann. 1744- 1142. Smilax humillima unifolia Tourn.
T h e loweft Bindweed or One- 
Blade.

N®. 494. p. 333. Ann. 1747. 1292. Smyrnium Marth. 773. Officin,
457. Alexanders.

1293. Smyrnium peregrinum folio oblongo 
C. B. 154. Foreign Alexanders 
with an oblong leaf.

— — p. 361. Ann. 1748. 1348. Sonchus maritimus anguflifolius
C. B . P . Narrow-leaved Sea- 
Sowthiftie.

■■■■ p. 333. Ann. 1747. 1294. Sorbus fativa  C . B. 415 . Officin.
464. T h e  true Service-tree or 
Sorb.

491. p. 45. Ann. 1746. 124 Í. Spiraea Hifpanica^ Hyperici ere-
nato folio Tourn. Spaniih Spi
nea with a notched leaf.

7^6 Catalogue o f  Plants, &c.

•  Flor, lAyá, Silicua 9dulit C . B* I H . L .
N^. 4̂ 80.

lUnED



N®. 480. p. 215. Ann. 1744. 1145. Spiraea Hyperici folio  Tourn. Hy~
pericum frutex.

1146. Spiraa Opuli folio Tcurv. V irg i
nian Gelder-Rofe with a Cur
rant leaf.

1147. Spiraa falicis folio Touxxi. Spiraea
frutex.

N^. 495. p. 405. Ann. 1749. 1390. Stachys alha MicheL W hite Bafe
Horehound.

N^. 476. p. 423. Ann. 1743. 1092. StacJ '̂s Canarienfis frutefcensy
Verbnfci folio Tourn. Canary 
Shrubby Bafe Horehound, with 
a Mullein leaf.

495. p. 405. Ann. 1749. 1391. Staphylodendron Vtrginiamm tri-
pbyUumT, 616. Three-leaved 
Virginian Bladder Nut.

N®, 484. p. 599. Ann. 1745. 1198. Statice fo liis anguflioribus^ flore
rubro Tourn.*  Narrow-leaved 
Thrift with red flowers.

N®. 495. p. 405. Ann. 1749. 1392. Statice Lufuanica Scorzoner^ folio
IniV. R . H. 341. Portugal Thrift 
with a Scorzonera leaf.

472. p. 77. Ann. 1741. 996. St^chas citrina anguftifolia C. B,
Narrow-leaved Goldyiocks or 
CaiTidony.

N* .̂ 484. p. 599. Ann. 1745. ii9<)* Sto¡chas purpurea Off. £5? C. E.
Caifidony or P'rench Lavender, 
by fome Sticadore.

N®. 494. p. 333. Ann. 1747. 1295. Symphytum majus  ̂ tuberofo radice
C. B . 476. Greater Comfrcy 
with a tuberous root.

N®. 476, p. 423. Ann. 1743. 1095. Tacamahac foliis ferratis P luk.
Pbyt. 228. Fig. 2. Tacamahaca 
with ferrated leaves.

N* .̂ 480. p. 215. Ann. 17 4 4 .114 8 . Tagetes minor  ̂flore fim pliciflriato
Tourn. i"

N®. 476. p. 423. Ann. 1743. 1093. Tamarifcus latiore folio  Park.
Germanicus Tourn. j| T h e  Ger
man Tamariik.

1094. Tamarifcus tenuiore folio  Park* 
NarhonenftsTourn. § T h e  French 
Tamariik.

I
•  Boerh. +  T h is  name is not in T ou rn efort. | ^amarifcui Germauiea L ob.
§ Tamarifcus Narbonenjit L o b .
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N®. 476, p. 423. Ann. 1743* 1096.

* 1097.

484. p . 599. i\nn. 1745. 1200.

1098.

495. p. 405. ¿Viin. 1749. 1393.

N ® -4 9 i. p. 45. Ann, 1746. 1249. 

N®. 472. p. 77. Ann. 1741. 997.

N ° . 494. p. 333. Ann. 1747. 1296-

N °. 476. p.-423. Ann. 1743. 1099. 

N ° .  495. p, 405, Ann. 1749. 1393.

N® 494. p. 333. Ann. 1747. 1297.

129

N®, 494. p, 361. Ann. 1748,. 1349

P- 353* Ann. 1747. 1299,

Hamcetum vulgare luteum C. B .
Common Tanfy.

Tanaceium foliis crifpis C. E .
Curled or double Tanfy.

*Tblafpi amarum arvenfe umbel- 
latum y . E , T h e  bitter Field 
umbellated Mithridate-muftard. 

Thlafpi Creticum purpureum i ark.
Candy Tutts.

^hlafpt Virginiamm Iberidis fo liis  
amplioribus ^  ferratis Tcurn, 
Virginia Mithridate - muftard 
with leaves like Sciatica Crefs j 
but larger and ferrated.

Thuya Theophrafti C. E . T he 
Tree o f  Life.

Tithymalus Juniperi folio Boccon, 
Maritime Spurge with a Juni
per leaf.

Tordyliurn minus  ̂ limbo gramdato^ 
Syriacum Mor. Umb, 37. Small 
Hartwort o f Syria  ̂ with a gra
nulated border.

Tracbelium umbeUiferum Porta. * 
Blue umbelliferous Throatwort. 

Tribulus terrefirisy fo liis Ciceris^ 
fru ^ u  aculeato C. B . P . Land 
Caltrop with a Chich leaf and 
a prickly fruit.

Trifolium clypeatum argenteum 
A lp . Exotic. 307. Silver cly- 
peated Trefoil.

Trifolium montanum fpica longijfi- 
ma rubente C. B . 328. M oun
tain Trefoil with a very long 
reddiih fpike.

Trigonella leguminibus pedunculatis- 
congefiis^c. Hort. Upfal. W ild  
Fenugreek.

Turritis annua verna^ flore pur- 
purafcente T . 224 Spring an
nual Tower-muitard with a 
purple flower.

•  T ra d t!iu m  czureum um heiUfcrkfítVonx.

491*
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N^. 4 9 I-P -4 5 - Ann. 1746. I j 50. Turriiis muralis hh-futa minor
Tourn. *  Small Tower-muftard. 

N®. 476. p. 423. Ann. 1743. 1 100. Valeriana major- hortenfis Mori-
fon. Phu Off. Great Garden 
Valerian or Setwall.

N®. 494. p. 523. Ann. 1747. 13CO. Vella Lin. Gen. 654. W ild  Spa-
nifh Crcfs or wild Spanifli M u - 
ftard. '

472. p. 77. Ann. 1741. 998. Verbena angufiifolia C, B. f
N®. 480. p. 215. Ann. 1744. 1150. Verbena tenuifolia C. B. Narrow

leaved Vervain.
N®. 495. p. 405. Ann. 1749. 1395- Veronica carulea^ trifido ^  quin-

quefido folio ¥\. Bat. Blue Speed
well with a trifid or quinqucfid 
leaf.

1396. Veronica petr^ea fempervirens Pon.
Bald. Evergreen R ock  Speed
well.

N®. 472. p. 77. Ann. 174 1. 1000. Veronica [picata angtiftifolia Cer.
Park. j| T h e  leíTer Ipiked Flu- 
ellin or Speedwell.

999. Veronica fpicata latifolia major
Park. Great broad-leaved ípi- 
ked Speedwell or Fluellin.

495. p. 405. Ann. 1749. 1397- Veronica Virginiana altiffma fpica
multiplici floribus candidis §. T a ll  
Virginian Speedwell wltli many 
fpikes and white flowers.

N®. 494. p. 361. Ann. 1748. 1350. Viola M artia arborefcens purpurea
C. B . 199. Purple arborefcent 
Spring Violet.

Urtica foliis profunde laciniatiss 
femine lini Amman. Siberian 
Nettle with deeply cut leaves, 
and a Flax feed.

N®. 4S0. p. 215. Ann. 1 7 4 4 ,1 1 50. Xeranthemumfiore albo pleno Hovt.
Lugd. Bat. Eternal flower or 
Ptarmica with a double white 
floiyer.

4 0 5 .  p .  4 0 ^ .  Ann. 1 7 4 9 .  i ^ o q .  Xylon Ainericanum praflantiffimum
fenmevirefcenteU^.T\iZx^dk 

5  B 2 excellent
t

•  T h is  nam e is not in T ou rn efort. Perhaps the Turritis muralis minor P et. is intend
e d . f  T h is  name is not in C . 5 . || Veronica J^icata anguJiifiUa Q .^ >
mjjurgens f iv e  / fica ta  G cr . tre& a angujiif^lia  P ark . ^ F lor. Bat.
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f eJicellent American C otton
witii a greenilh feed.

495. p. 405. Ann. 1749. 1400. Zacmtha Jive Cichorium verruca- 
! rium M attb, 505. W art Su c

cory.

iY. E  Part o f  this Catal ogue, containing the plants numbered from 
1251 to 1400, was drawn up after the death o f  M r  Miller^ by John 
JVilmeTi M . D. Hort. Cbcl. F ra f. ^  Pr¿ele6t, Botan.

Semt account VIII. U pon a vifit made to M r John Trad;fcanf% garden at 
e/the remains Lariiheth, May 21^ 1749- M iicbcll and niyfcifj were obiervcd
^Johniradc- undcr-mcntioncd exotic plants.
iTLarfbc t̂h" '̂ garden was planted by the above-mentioned gentleman about
hM r\V. ' 120 years fince, and was, except that o f  M r John Gerard^ the author 
Watibn, o f  the Herbal, probably the firft botanical garden in Eng.and. I 'h e
F. R S. N ®. founder, after many years fpent in the fervice o f  the Lord  Treafurer 

Salijlury, Lord  Wottcrty & c . travelled fevtral years, and procured a 
25- variety o f  plants and feeds before not known in England; to feve- 

1749. ral o f  which at this time the Gardeners give his name, as a mark o f  
diftinélion ; as T7'adefca)it's Spiderwort, I'radefcant^ After, Tradefcafjt*s 
DafFotiil. H e firfl: planted here the Cuprejfus Arnericanus Acaciae foliis 
dtcidtásy which has been fince fo much eiteemed, and is now one o f the 
great ornaments o f  the D uke of Argyl?% garden at W itten.

M r Tradefcani's garden has now been many years totally negledled, 
and the houfe belonging to it empty and ruined ; and though the gar
den is quite covered with weeds, there remain among them manifeft 
footfleps o f  it’s founder. W e  found there the Borrago latifolia femper- 
virens C. B. Pclygonatum vulgare latifolium C. B . yiriftolocbia clema
titis reSIa C. B. and Dracontium Dod. There are yet remaining two 
trees o f  the Arbutus^ Úvq largtft I have feen ; which, from their being
io longufed to our winters, did not fuffer by the fevere colds o f  1729 
and 1740, when moft o f  their kind were killed throughout England, 
In the orchard there isa  tree o f  the rhamnus catharticus^ about 20 feet 
high, and near a foot in diameter, by much the greateft I ever faw.

it  is not unlikely but there may be feveral other plants yet remaining 
in the garden, but flourifliing at a different time o f  the year.

4

j1  Utter f r o m  IX. T h c  plant in queftion is a íhrub, which varies confidcrably in 
D r  Uurcncc it’ s fize and figure, according to the nature and foil o f thc country where 
N e S a t d  naturally grows, as well in Afta as in Africa, where this plant is 
F, R. S. to' niuch ufed, both as a medicine, and for it*s agreeable odour,
A/VH Sloane, Our author has given us the true charaóbers of the trustification o f  
Bart, ¡ate the CypruSy after the method o f  Linneus.

^cirnh? d e '  expanded monophylious cup, cut into 4 lobes,
pointed at their extremities, and continuing attached to the fruit.

I Some Account o f  M r  Tradefcanfs Garden,

2. It’s

r
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O f  the  C yprus o f  the A ncients,

2. It’s cartilla confifts o f  4 oval petals, fomewhat pointed and finuous. 
T h ey  grow diftant one from the other, and are placed between the lobes 
o f  the caly *̂

3. It has 8 erc£t ftamtna, ranged two by two almoft horizontally, 
and parallel to the fides o f  the petals, and furpafs them in length about 
 ̂ a line. They grow from the bale o f  the embryo at a little diitancc one 

from the other, and arife diminiíhing in their bulk to their extremities. 
Their anthers or fummits form each o f  them a little kind of purfe.

4. It’s fiftillum  is round, and occupies the middle o f the calyx. It’ s 
ilyle is ereél, and terminated with a pointed Jligma, It’s length fome
what exceeds that o f  the Jlafuina,

5. It’s pericarpium is a round dry capfule, ílightly four-corned; each 
o f  which corners has a fmall prickle. It is divided into 4 compart
ments by an extremely delicate membrane, arifing from a plactnta 
which occupies the centre o f  the capfule.

6. It’s feeds are fmall and numerous : each o f  them is pyramidal, 
and fomewhat quadrangular, o f  which the point is fometimes ftreighc 
and fometimes crooked. E very feed is faitened by it’s point to the 
placenta^ as to a common centre, and their bafes are fuilained by the fides 
o f  the capfule, all the cavity o f  which is filled by them.

There is but one fpecies o f  this ihrub generally known through all the 
E a i l ; and this is fubjedt to vary according to the climate, thefeafon, 
and the foil.

It’s names are,

I.  According to different nations.

7 4 1
Cyprus o f  tht  
Ancients j 
donefr’>m t ie  
French by W , 
W atfon,

R. S.
4 8 9 .  p .  < ; 6 4 .

Si N o v , 
1748. K e a J  

N o v . 24, 
1748.

Greek,
Latin, Cyprus 
Hebrew, Copher 
Arabian and Perfic, Henna 
Egyptian, Elbanne 
Italian, Alchanna 
Spaniih, Alkemia 
T h e  Portuguefe in the Indies, 

Foula^ Aybana

Apothecaries, Alcanna 
T h e  people o f  Malabar, M ail- 

Anfchi 
T h e  Brachmans, Meiy 
Malayans, Daun Lacca 
Javans, Batfchiar 
Chinefe, Tfmgka Hou 
Indians, Inne
A t  Bengal and Surat, Mendi

2. According to Authors,

Liguftrum Diofcoridis. Matth. 117 .
Ltguftrum AEgyptiacum latifolium  j item angujlifolium. C . B, Pin. 

476*
Ltguftrum JEgyptium. J. B. I. 5̂ :52.
Liguftrum orientale. Park. 1447. H ifl. 1603.
Rhamnus MalabaricuSy fru£iu racemofo caliculato. R a i i l l i f t ,  1573.
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^^2 O f  í íe - Cyprus o f  i be A n cicn ís,

I:'sdtj:rip- T he Cv/>r«; grows generally as a ihriib o f  lo  or 15 feet in hciglit>. 
and has very much the appcarancc o f  privet.

It’ s trunk grows fooietimes as thick as a man’s thigh, is fomctimcs 
ftreight and iomftimcs crooked, and pro<iiiccs a gr.-at nm nlxr o f  
branchos irrcgiiiariy- It’s outward bark is aih-colourcd, and much fur
rowed, and dctachcs itfíílf from the trunk o f  t!'.c tree in long leaks or 
j)iccei=, by the heat and drynifs oí the climate, as in t h e g u l f .  
I t ’s inward bark is reddiíh without, and v/íiitiíh within. T h at of the 
br:iiiches is fmooth and red, like that o f the hazd-treev and green with
in. It*s young branches are ilreight, fiexible, and moderately long. 
T h e  wood o f  the trunk is hard and whitifh.

It*s leaves are dirjx>fed in difterent orders upon the fame twig. Some
times they arc placed oppofice in pairs along the fmall branches, and 
this moil generally crofs-wile ; fometimes by three and three ; but then 
the leaves are lefs, and this cilpoikion generally takes place in the larger 
branches ; íbmetimes they are alternate, but rarely, and then the leaves 
are larged. I 'hc Icail branches are m oilchargcd with leaves, the larger 
ones kail. A ll thefe leaves are pointed at each end •, the largtft arc 2 
inches long, and about an inch broad in their middle ; the fmalleft bear 

the dimenfionsot the largeft: their edges are even : they are fmooth, 
ihining, and o f  a beautiful green colour: their middle rib, which lerves 
to each leaf as a ihort pedicle, is terminated in their point, but fends 
out, in it’s paffige through the leaf, alternately 4  or 5 nervous fila
ments on each fide. Thefe leaves are much like thofe o f  privet.

I 'h e  fiowers grow in bunches at the extremities o f  the young branches, 
and are endowed with a very agreeable and fingular odour. T hey are 
o f  a ilraw-colour ; but as they grow old and wither, they become o f  
the colour o f  a citron. T h e  calyx is more pale than the corolla o f  the 
flowers, It*s petals are turned up as much i f  not more than thofe final! 
petals are which adorn the centre o f  a double rofe. T h e  fiamina^ which 
are white, teanfparent, and which grow from the bafe o f  the embryon 
o f  the fruit, form as it were a double crofs, by their almoft parallel 
fituation and excenfion between the petals. T h e  lobes o f  the calyx  ̂ be
ing o f  the fame length and form with the petals, feem to g ive  to the 
entire flower an odogonal figure. T h e  fijmmits or anthera are fmall, 
and o f  the fame colour as the petals, each having a deep furrow in it’ s 
bottom ; the more thefe decay, the more yellow they grow, in the fame 
manner as the petals. T h e  furrow in the anthera^ which at firft is o f  a 
paliih black, grows o f  a deeper hue, as the flower fades. T h e  pftillu7n^ 
after the flower is gone, grows larger in the calyx  ̂ and becomes, when 
perfeilly ripe, a dry, membranous, round fruit, o f  about 3 lines in dia
meter. But before it arrives to this ftate, it refembles very much a 
fleihy berty, green on one fide, purplidi, and fometimes black on the 
other, with very little juice. This falfe berry is the grow ing capfule, 
the fide ol which is foft, fucculent, and very thick ; which, in propor
tion as it increafcs, becomes thin, membranous, dry, and brittle: in

becoming



becoming thus capacious and chin it gives room to a large number o f  
pyramidal feeds, very clofc one to another, and faftened all by their 
points to a common center, a kind o f  placenta. W hen this capfulc is 
in it’s perfection, its outfide is fliining, and not unlike the feed o f  cori
ander in colour. i'hc pertcarpium is as it were divided into four locuU  ̂ by 
membranes fo delicate, that they muft be regarded with great attention, 
to be fatisfic d̂ o f  their reality. T h e  exterior tbrm o f  this iruit fufficiently 
Ihews this divifion, by it*s roundnefs being interrupted by ^ilight ribs, 
like thofc o f  a melon, which fliews as many ceils. T h e  membranes, 
which divide thefe cclls, arife from úv: placenta^ and arc infcrted into 
the fidcs o f  the capfule.

T h e  feeds, which fill all the capfule, amount to about 4 or /5 dozen, 
according as they are more or lefs nouriihcd ; becaufc the larger ones 
receiving more nouriíhment, make the fmaller ones abortive. T hey arc 
always fo prcíTcd in their apartments, that their pyramidal figure is 
owing only to this preifurc, which arifes from their reciprocal increafe.
T h e  pyramidal points o f thefe feeds are crooked in fome, and bent in 
others, according to the direction given them in their growing. Their 
colour is red or brown, and always fomewhat íhining.

W e  find, in the ancient writers o f plants, fuch as ^heophraftiis^ Dio- Rimarh. 
fcorideSy and Plw y, who have all in their manner treated o f  vegetables^ 
o f  how much etlecm the Cyprus was among the Ancients. T h e  Hiftorian 
JcfephuSy and St. Ĵerome have mentioned it as a rare and precious plant, 
placing it in the fame rank with the m od valued fpices. T h e  fine fmell, 
which it*s flowers fend forth in the countries where they grow naturally, 
as in Egypt^ Syria  ̂ Arabia^ Perfia^ iS c, has occafioned it*s ufe in the 
earlieil time i and the fame ufe continues in thofe countries. It’s being 
twice mentioned in * Solomon^s Song., is a very great proof o f  it’ s being 
much valued in the moft ancient tin^e. W e  there fee it was accuilomed 
to be cultivated even in their vineyards. T h e  perfumers in old times 
made thereof an oil or precious ointment for various u fes; but prin
cipally to give their anointings a grateful odour, and to make fupple 
the limbs o f  the body.

Modern authors have given themfeives great trouble to be thoroughly 
fatisfied o f  the Hiftory o f  this plant. There have been great contro- 
verfies among them concerning it in endeavouring to fettle it’ s defcrip- 
tion ; but it muft be confeffed they have made a very fmall progrefs in. 
difcovering to us it*s true chara<iters. H o w  many miftakes have the 
Botanifts o f  the two laft centuries made, owing to the bad defcriptions 
o f  this plant, which the Ancicnts have left us.

Diofcorides^t who, by defcribing the plants he treats o f  too briefly,, 
always leaves their charaólers imperfeét, fays (perhaps after fome other 
author more ancient than liim felt) that the leaves o f the plant in qneftion
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*  Sokm ons  chap. i. 14 . chap. iv. 13 . In b oih  thefe places the Englijb  
tranOdiion o f  the bible has it Campbire, inftcad o f  Cjprut,
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are like thofe of the olive-tree i that it's  flow en are In hunches, and that 
it's fru it is black, like that oj cider. This was cnoiigli to make rhe La- 
tins co n jcitu rc , that the o f  this autlior was the liguftrum or pri
vet ; and the more io, as the Cyprus was entirely unkdown to them, 
fincc* ic only grew in B.gyp and in where it was always called
hcnna  ̂ or alhenna, and, by corruption, alkanna.

I'here is ibme appearance, that, as the Greeks received a good quan
tity o f  this drug iVom the ifle o f  Cyprus, as a fpecies o f  merchandize, 
they would chule to call it Cyprus  ̂ rather than give it any other deno
mination, on account o f  the quantity furniflicd to them from the iile 
o f  that name. Pliny took it firft fora  kind o f  privet or liguftrum, 
which grew particularly in lig:ypt̂  and afterwards he thought it to be 
the coiumon ligufirum o f Europe: this fliews how uncertain he was as to 
the plant in queilion. l  ie  judged ill in comparing the fruit o f  the 
Cyprus with that o f  the jujube-trec; but was more happy in likening 
the Iruit (capfuie) to that ot the coriander, as they agree in colour, tho’ 
that o f  the was more large. MatthicluSy who thought himfelf
greatly above his contemporaries in the theory o f  plants, aflerts boldly, 
that our plant was the common p riv et: and in this he thinks himfelf 
juftificd, not only from the defcription o f  Diofccrides, but from the 
virtues attributed to the Cyprus by Pliny. H e even ridicules thofe who 
think that the liguftrum and Cyprus are different plants. Fuchfius, who 
wrote before Mathiolus, had neverthelefs reafon to believe them o f  a 
different genus  ̂ by the account given ot the Egyptian plant by Pliny ; 
but he was wrong in confounding it with ú \q phillyrea o f  Diofcorides ; 
and in this miftake he has been ibilowed by Dodonaeus.

Bellonius, who has feen this plant in it's place o f  growth, well knew 
that it was not the liguftrum or p riv e t: he iaw alfo how the Commen
tators o f  the Arabian authors were deceived in taking it for fuch.

Rawwolf and Profper Alpinus, who met with it in their travels, after 
having obferved it in the places o f  it’ s growth, believed, as Pliny had 
done, that it was a kind o f  liguftrum, which approached very near to 
that o f  Europe. T h ey  have each o f  them given a different figure j 
which made Cafpar Bauhin believe that there muft be two new fpecies 
o f  liguftrum \ but herein he was not followed by M r  Ray. In fad , we 
ought to acknowledge, by the charaóters here fee down, that our Cyprus 
is o f  2. genus truly different, and the only one o f  it’ s kind.

T he Hortus Malabar, has given a figure o f  this plant under the name 
o f  M ail-Anfchi, which rcprefents the end o f  a large branch ill-chofen, 
and fomewhat withered, without doubt by the fault o f  the defigner, 
who has drawn it in it’s natural f iz e ; which is greater in M alabar than 
clfewhere, becaufe o f  the rains which fall there in abundance half the 
year. This fhrub is lefs in all it’ s parts in Arabia, and to the fouth o f  
Perfta, becaufc in thofe countries it rains feldom ; but, in recompence, 
it ’ s fiowers have much more fmcll than in Malabar. It m uil be re

marked
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marked here upon this occafion, that the defcription juft now given, 
and which contains the ilze of the parts, was made in a garden in the 
Perftan gull belonging to the Dutch factory, and fituatcd about a league 
from the town o f  Gamerootu othcrwife called Bender-Ahajfu where there 
was one o f  thcfe trees carctully prcfcrvcd, which was the firiV I faw in 
the Indies ; as it was complete in all it’s parts, having flowers and fru it ; 
and as it appeared to me agreeable and curious, efpecially on account c f  
the fine fmell o f  the flowers, and as it was a genus to be eftabliíhed 
in Botany, I examined it with great exaélnefs, and noted it’s charaélers, 
figures, and dimenfions. I did not conceive it to be the Cyprus  ̂ not 
then knowing what it was. I aiked the people o f  the country the name o f  
this beautiful ihrub: thc'y only called xillenm^ and I could learn no other 
n am e: they afiured me it had no other name, either in Perfta, or in 
Arabia. It was on the firft o f  Dec. l y i i .  that 1 obferved it, and de* 
fcribed it under the name of Frutex Perjicusy fo liis lignftri^fiore fruSlu 
racemofoy Henna vulgo diSlus, I thus charaéíerized it, in expedation o f 
finding it, it it had already been defcribed among authors, after my re
turn to Europe. When I returned in 1730. I had the latisfadiion to find 
it in M r Ray^s l iiftory , by the defcription which he has given o f  it, 
extracted from various authors, in the chapter o f  Itgujirim  under the 
fynonyma of ParkinJoHy and to fee it in the other authors I have men
tioned, efpecially the figure given by Rauwolf^ which is not a bad one, 
and is copied by CluJiuSy Dodon^us, ParkinfoHy and Dalechamp.

T h e figure in the Hort. M ai. under the name o f  Mail-anfchi^ does 
not fo happily reprefent our Cyprus  ̂ as that excellent work generally 
docs the plants it treats of'. I 'h e  leaves o f  this plant there are half 
withered, and not in their natural difpofition. R a u w olf^ ñ guvtis  much 
nearer the truth. T h e  flowers arc not much better reprefcnted than the 
leaves, in the Ilort. M ai. as, befides other things oí lefs moment, the 
authors o f that work have neglected to make the petals appear between 
the lobes o f  the calyxy as always happens in a natural flate j by which 
difpofition the flower appears o f  an odlogonal figure. Rumphius^ who 
has written an hiftory of the plants o f  Molucca^ has given a delcription 
o f  this ihrub, not different from mine.

By what is here laid down of the characters o f  this plant, we plainly 
fee that it differs widely from the oxycaniha and rhamnus \ o f  one o f  
which the authors o f  the Notes to the Hortus Malaharicus fufpefted the 
Cyprus to be a fpecies. This occafioned M r Ray to range it under the 
lalt, fuppofing it’s fruit to be a berry, which nevertheiefs it is not.
This learned author moreover could not think that the mail-anfchi was 
the Cyprusy becaufeof the difference in the defcriptions among authors, 
and o f  the imperfedtion o f  thofe o f  Rauw olf and Alpinus. Rumphius^ 
ju ft now quoted, has ill compared the colour o f  the leaves o f  Cyprus to 
thofe o f  the olive-tree.

This Ihrub, fo cherifhed among the eailern nations, is cultivated in 
Africa^ Afta, and all the Indies ■, that is to fay, from near the equinoc-
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tial ev en to  35® o f N . lat. where it is much ufccl, as we fhail find by 
the great commerce cauftd thereby in the Levant^ according to the re
lations of travellers ot credit.

This plant does not love fhade, even under t!ie torrid zone, becaufe 
o f  the violent rains thereat the lime o f  the weílern Moijoon^ no more 
than it docs in cold countries, our author means thoil- o f  the lifth cli
mate ; but towards the tropick, and even in Arabia^ it grows btli whtn 
a little ilieltcred from the fun. In hot and ory couiuries, as in the 
Pa'ftan gulf, where I firft faw it, it produced a great numbi;r ,of boughs 
and branches very Ihort, which gave ic the appearance o f white-thorn. 
O n  the contrary, towards the Equator, it’ s branches are further from 
each other, and longer, occafioned by the moillure irom the rain. I 'h e  
bark fphts into leales, and detaches itlelf in pieces from the trunk, in 
thofe countries where it rains ieldoni ; but in Malabar^ in the iiles o f  

S Ceylon and Suvda j the bark continues entire and united aimoit all the
year, becaufe o f  the moifture o f  thoíé places.

remarks, that the ^'urks anti Moars cultivate this plant with 
care, and even keep it in pots, on account ot the fmell ot the flowers, 
which fomewhat refemble muik. T hey keep theie pots in winter in 
chambers or caves to preferve the plants from cold.

Our author forgot to remark one circumitance, mentioned by Bello- 
nius in the firft book o f  his Obf. {chap. 44. apud Clufmm)^ where it is 
faid, that the Henna  ̂ or Aichanna^ which is our Cyprus  ̂ differs íroni 
privet, becaufe the leaves o f  privet fall, and thofe o f  Cyprus continue 
all the year. But this obfervation is o f  no weight, becaufe this differ
ence is only apparent *, and it is certain, that i f  our privet was cultiva
ted in Egyptj it’s leaves would not fall o ff in winter, becaufe it is not 
there fuiíiciently cold.

ĥe ufes of Bellonius^ who was the firft o f  the Moderns who treated o f  this fhrub 
Cyprus. under the name o f  Alcanna^ and fpoke o f  it’ s culture in Egypt^ tells us, 

that the powder of it’ s leaves is fo great an article o f  commerce among 
the Turks^ that they load feveral veflels from Alexandria for Confian- 
tinople  ̂ where the fale o f  it is fo great, that the grand Signior’s revenue 
therefrom amounts yearly to 18000 ducats. According to him, the 
great confumption o f  this powder arifes from it’ s being ufed in beauti- 
lying the ikin and nails, in making them red with a decoction made 
therewith. T h e  women, he fays, generally ufe it all over Turkey  ̂ to 
dye the ikin o f  thofe parts which are from the navel downwards, as well 
as their hands and their hair. Their children are ferved in the fame 

P manner. T hey confider this as a great ornament ; and that the colour
i' iiold longer, and penetrate deeper, they apply ic ufually when
I' ^̂ ŷ go out of the baths. This praitice o f  dyeing, to beautify the
;! body, is extended even to their horfcs, o f  which they tinge the mane,
j the tail, and the hoofs. T h ey  often add alum to heighten the colour.
; This powder is fent from Conjiantincpk to Rujfta  ̂ L e t  us now confider
j the other properties o f  Cvprus,

. I:
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Tc Is not nccefiary here to take notice o f  what Diofcorides and Pliny 
attribute to this p lan t; they may be confulted, if, at the fame time, 
they are regarded as being very little fkilied in it’s rruc qualities. Our 
author contents himfelf with faying, that the Per/tans and ArabmiSy 
who appear to have been anciently the firft that ufcd this plant, frequent
ly ulc at prefent not only it’s flowers to perfume their linen, cloath?, 
and tables, but make a greater ufe o f  it’s leaves in a decoélion, for the 
cure o f  all diftempers o f  the ikin, as the itch, fcabs, and ring-worm, 
which the air o f their country caufes from it’s heat, and from the drought 
which often reigns there to a great degree. I'hefe diforders, if  they arc 
negleéled to be cured as foon as poiTible in dry cfimates, eafily degene
rate into the leprofy ; and it is on account o f  thefe diforders of the íkin, 
that the eating o f  pork is forbidden to people o f  every religion in thefe 
countries ; bccaufe that food there is known to occalion thefe diftem- 
pers.

A ll the nations o f  the Eaft Indies make ufe o f  it in medicine, for the 
fame, as well as lor feveral other diforders; but they particularly ulc 
the leaves to dye their nails ; which our author thinks tht-y had origi
nally from the Arabians, In dyeing their nails, the Indians make ufc 
o f  the frerti leaves, which always grow in great plenty in their gardens, 
and apply them beaten upon their nails, mixing with them fometimes 
a little lime and juice o f  citron. This colour lads a great while upon 
the fkin, on account o f  fweating. A  ftrong decodtion of the leaves in 
water is fometimes ufed to tinge their nails, but more generally their 
fkin and hair.

There is reafon to believe, that this pretended beautifying o f  the fkin, 
the hair, and nails, which long cuftom has eftabliilied among the eaftern 
nations, owes it's origin to a quite different principle than that o f  beau
tifying. T h e  Ancients had no other view in the beginning, than the 
prevention o f  pruriginous and leprous diforders in the flcin, to which 
their climate fubjeded them, as well as to prefcrve them from vermin, 
as the leaves o f Cyprus have that property. But as in ufing baths with 
thefe leaves therein, they dyed their fkin either red or yellow, according 
to the preparation, they accuftomed themfelvcs to this colour by de* 
grees, and afterwards regarded it as a falutary embellifhment.

Thefe baths, which there arc conftantly employed for the cleanlinefs 
and health o f  the ll<in, and which the neceíTity of ufing has eftabiifhed 
as a point o f  religion, and a duty, for the better prevention o f  thefe 
maladies, is certainly a true method to preferve as well the body as the 
ilcin in a good ilate. I'heie good efíeéts are extended further by ufing 
the Alcaitna ; becaufe it’s colour, pufiing in the opinion o f  thefe people 
for a necefiary ornament, and a mark o f  cleanlinefs, makes the practice 
o f  bathing better obfcrved.

It feems to our author, that thefe remarks ihould be communicated, 
as well as the charaébers and defcription o f  the plant in queílion, to ren
der it’s hiilory more complete, and by thefe means to make ic known ;
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to the end that the curious may form fom^ opinion o f  the great praifcs
which the Ancients have beftowed upon this plant.

J  l e t t e r  f r o m  X . Some days ago, happening to take notice o f  a quantity o f  what
t h e R e ^ . l l .  we commonly call Mould * , on the bark o f  fomc fire-wood, I had the 
Miles, D. D. curiolity to view it wich a lens, oí about an inch focus, when I tound it 
H confifi: o f  numbers o f  minute fungus's^ whofe regular appearance in-
F. R. s  con- ''itcd me to examine them in the microfcopc, with a good magnifier ; 
ctrxht îhe upon which their fphcrical heads feemed as it they had b a n  nothing 
frwn Mould che but globules ol fce(is j at the fame time, 1 obfervcd Icveral feeds 
°̂ "fiTf̂ n¡Íb tranfparent footilalks, which fupported the heads, and
fervatill:!rf Hiany fcattcred on the glafs-plate, whereon the liibihnce was placed, 
J/rBakci'/ in order to be viewed. And here I hadan opportunity ot Iccing many 
upcK the mi- dilVmét feeds, which appeared, nearly, o f an oval form, but feverai 

times larger than the feeds o f  common muilirooms, even when fcen 
p fa n li.^ !  with the fecond magnifier, and the latter with the firíh 
494 P- 334-  ̂ pretend not to any ikill in Botany ; fometimcs, and, indeed, but
Jan. &c 1750. feldom, I Jook into an author on the lubjccl, as an amuiement and re-
ReadVch. 15. to my mind; therefore it would ill become me to attempt the rc- 
*749- fcrring this plant to the proper clafs. Micheli^ in his Nova plantarían 

genera  ̂ has given us the draught o f  fome, which well reprefcnt the fi
gure o f  them, as they appear, when much magnified, 1'ab. L X X X I I .  
Fig, I . and in page 20 0. of his excellent W o rk , defcribeth them, under 
this title, Fungoidaftri femine in fuperna parte donati; but tlien his fi
gures are fuch as the plants appear to have, to the naked eye (as we 
may prefume), fince he does not fay any thing to the contrary ; not to 
mention that there are other different charadtriilics in Jiis Defcription. 
The fame celebrated writer defcribes another fpccics, p. 215. under the 
following title. Mucores pediculo donati  ̂ which in refpedt o f  fize, the 
I'ubftancc, and fome other charaders, correfpond with thefe 1 am fpeak- 
ingof, well enough : but as he refers to D r Hookeh Micrographia, T a b .  
X II. for an elegant figure o f  them (befides what he has himfelf given 
us T a b .  X C V .) , both D r Hooke*% and his own figures reprefent the 
heads, as quite fmooth, on the furface ; and the D o d o r, in his defcrip
tion o f  them, p. 1 26. exprefsly fays they are o f  a fmooth furface. W hence 
1 conclude this muft be a different fpecies. H owever what the ingenious 
author o f  the Micrographia reflaurata fays o f  the feeds o f  thefe diminu
tive bodies, p. 19. is put out o f  all doubt.

Permit me to add, that having often viewed the heads o f  a fmall kind 
fi fungus^ which are about  ̂ inch diameter, o f  a coriaceous fubilance,

I have ever found the feeds which are produced on the gills, much 
larger than chofe o f  any muilirooms I ever examined, though rather lefs 
than thofe produced by this unregarded plant.

N ow , that a body w'hofe form is not to be diftinguifiied by the un- 
aiTiifed eye, íhould produce feeds feverai times larger than another o f

* O f  a bright verdegrife colour.

the
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the fam e does, which exceedeth it many millions o f  times in bulk, 
muft fuggeft thofe thoughts to one’s mind, which, I know, I need noc 
point out to you.

I have carefully examined the plants and feeds fent me by Dv M iles, %meohfervâ  
in order to determine their real bignefs •, and, taking the fungous/«w o» 
heads o f  the middle fize (fome being larger and others fmaller), I find, 
according to my micrometer, that 3 o f  them take up the fide o f  a 
fquare, 70 o f which fquares make an inch in length, and confcquently, h . Bake/, 
that 3 times 70, or 210 o f  thefe fuiigi arc required to make a line F ./2. S. 
whole length is one inch ; or, in other words, that the diameter o f  thefe 
fungous bodies is, at a medium, the 210th part o f  an inch.

T h e  feeds are oval and I find, by the fame micrometer, that lo  o f  
them laid by one another the ihortell way o f  their diameter, or 8 of 
them the longeft way, fill up the fide o f  a fquare, 270 o f  which fquares 
make an inchin length. T akin g  therefore 9 at the medium, 270 times 
9, or 2430 o f  thefe feeds will be required to make a line o f  an inch in 
length ; or, in other words, each feed is the 2430th part o f  an inch in 
diameter.

A n d according to thefe calculations 44,100 o f  the fungous heads, or 
5,904,900 of the feeds may lie by one another in the furface o f  an inch 
fquare.

Y et minute as the feeds o f  this little fungus are, "Dv M iles obfervcs, 
very juftly, that they are larger than the feeds of fome mufhrooms, 
which exceed it many millions o f  times in bignefs. A s to which, [ beg 
leave to take notice, that the proportion, in fize o f the fruits or feeds 
o f  trees or plants, to the fize o f  the trees or plants that bear them, 
comes under no regulations that correfpond with our conceptions. For 
the vail bulk o f  fome forts o f  timber-trees (the beech and aíh, for in- 
ftance) is produced from a feed fmaller than that o f  the common gar
den bean. T he towering and mighty oak produces for it’s fruit only u 
little acorn, whereas the pumpkin (fome whereof weigh above 100 
pounds) is the produótion o f  a feeble creeping plant, unable to fupport 
itfelf, and much lefs it’ s enormous fruit. T h e  vanilla (a plant that rife.'i 
to the height of feveral feet, by clafping about whatever it finds near it) 
produces, in long pods, feeds fo fmall, that their diameter is not more 
than the looth  part o f  an inch. Suppofing therefore the cavity of the 
pod to be equal to a cylindrical tube o f  -rV o f  an inch diameter, and the 
length o f  the pod to be fix inches (which dimenfions are taken with 
great moderation) the number o f  feeds contained in one fingle pod will 
be more than 47000. M o d  kinds o f  fern, o f  which fome are pretty 
large plants, bear feeds fo extremely minute, that they appear to the 
naked eye only like a fine duft j while feeds of a confiderable bignefs 
are produced by plants o f  a great deal fmaller fize.

O f  the green mould on Jíre-wood^ &c. 749
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Ô fer>valions X L  T he feed o f  the inufK fcabicus refeiiibks an odogonal vafe with a 
[ io fcalloped brim ; the whoie is bdl-lh<ipcd, having ribs or clivifions,
* I '''hich run down from the mouth ot the va fe^  and, becoming narrower,
\ l4:fons,//¿). *<>rm the bottom ; between thcle ribs, down tothe beginning ot the nar-
 ̂ y. fj. írN®. row part, it is clear, tho’ not quite tranfparent; and, irom cliencc to the

4-4. p 184. bottom, the ribs are hairy. This vaje contains a I'eed, which is like a
pejJie ilanding in a mortar : the peftk is loofe in an odlogonal cafe ; but

NoV narrowncfs o f  the mouth of this cafe hinders the peftlc’ s being drawn
out, becaufe it’s extremity, within, is round and bulky. From it’s
upper end aril'e 5 fpiculated whofe little thorns are directed up
wards, and are thereby prepared to caufe the feed to recede from any 
thing that might injure it upon being touched ; and the bafin, from 
which the arifta rife, is o f  a fine green colour \ they are o f  a iliining 
brown.

T iie  angelica is one o f  the mofl: fragrant and agreeable feeds, for it’ s 
fmell, in the world. When the huik is pulled oif, the nucleus appears 
o f  a browniih colour, and it’s ihape is elliptical. By the help o f  the 
mkrofcop€y we know what produces that charming fmell, being a fine 
amber-coloured which appears in ridges difpofed alternately, with 
others o f  a brownirti colour, in a longitudinal dire<5tion all over the 
nucleus. W hat appears white, on the flat fide, is a tbeca  ̂ which receives 
a very minutc^//«j from the pedicle that fupports it.

T he feed, which is vulgarly called Grains o f Paradife^ althougli pro- 
mifing from it’s afpe6l but very little that is curious, being only a brown 
irregular feed with flats and angles, and having an apex like the mouth 
of a purfe drawn up with a fl:ring j yer, when diíTedlcd, produces a moil 
beautiful appearance. In a longitudinal fc6tion, you fee, firll, the edge 
o f  the brown cortex ; next to that, a black pitciiy fubilance ; and, with
in that, an exceeding white radiated matter, which looks like a fine 
white fait, and is, probably, a mixture o f  a volatile pungent fait with a 
farinaceous fubftance: the radiation feems to confirm this opinion ; 
for, i p t  were only ^farina^ it could have no fuch appearance, and fo 
does it’s exceeding fiiarp tafte. But the moft remarkable and curious 
part o f  this feed, is a little piece o f  camphircy exa6tly Ílíapcd like a com 
mon yinegar-crewet, having a round bottom, and a long taper neck  ̂
This is the conftant form in hundreds o f  thefe feeds that I have cut. 
Thcle curious appearances, I believe, were never obferved before.

I ilial], at prefent, on»y mention one more feed, which is that o f  the 
great maple-iree. It confifts o f  d,pod and it’s 'iving : two ot thefe grow 

Ú upon a foot-ilalk with the pods together, which makes them refemble
m the body ot an iniedt with a pair ot expanded wings. T h e  wings are
f ^^cly vafculated, and the pod is lined with fine filky down, which con-

tains a round compaft j>e¿¿eí covered with a brown membrane, that flicks 
very clofe to it. When this is peeled oft, inftead o f  difcovering a ker
nel, as in other feeds, an cnúre green plant appears to be folded up in a 
moil furprizing manner, whofe pedicle is about \ o f  an inch long, and

It s
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O f  the fa rin a  o f  different apple-trees, 7^ 1

it’ s fcmlnal leaves about  ̂ each i between which ú\t germina o f  the next ^
pair o f  leaves aré barely vifible to the naked eye, but plain with a mkro- 
fccpe. This difcovcry gave me great pleafure, as believing m yfelf the 
oniy one who had obfervcd it j but, fome time after, looking into Der~ 
ham's Ph^ico-Theologyy upon another account, I found it mentioned, 
as if D r llighmore had fcen and communicated it to M r Rny. I believe, 
however, as none of this learned Society have feen it, cxcept thofe 1 have 
iliewn it to, the fight o f it will not be difngreeable.

Numbers o f  fuch a m a z i n g a p p e a r  every day in my obfcr- \
rations (feme o f  which iliall hereafter be laid before you, i f  thefe prove '
acceptable), which excited me to a refolution, o f  examining and de- 
fcribmg all thegcjicra o f  feeds. A  work which is now publiihing un- ,
der the title o f 'fbe Microfcopic^l 'Theater o f Seedŝ  See. in a manner, 
which, I hope, will render botany more eafily underftood, will hand 
down to pofterity the true figures o f  every feed and it’s feÓtions ; and, 
by the new difcuvcrics, which often occur thro’ thecourfe o f  my obfer- |
vations, lay a foundation for future obfervers to build fomething uíéful i
upon ; and fettle fome points relating to the different fubllances con- i
tained in vegetables, which yet remain doubtful. \

T

X II. I .  I have fent you (omc rujfetings changed by the farifta oí" a. Extras e/a
next-door neighbour, whofe name I wanted fkill to know ; but can only tetter from
fay, that the rujfeting has exaftly acquired his face and complexion. S i

[M r CoUinfon then produced fcvcral famples o f the apples ; an un- ‘
teinted rufleting  ̂ a ruflTeting changed in complexion, which CoUinfon,
grew among a great cluíter o f unaltered brethren ; and fome F. R . $.
apples o f  the other tree, which had caufed the change in the
rufietinffs, and whofe fruit had in return received a rough coat r >  ̂ ® rarma
from the ruilctings.J

different
^heophraftns notice o f  this as he calls i t ;  and tells/̂ ^̂ ^̂ Â̂ ppIe-

cs the old Divines were wont to make a great pother about it, and 
foretel great events by i t : TUny informs us, there was one who wrote a 
whole book about fuch changes. But the ufe I ihould make o f  it, is/r /̂. N' .̂477. 
chiefly this, that it may be o f  importance to the curious in fruits, to take p. 525. A u g. 

care how their trees are forted, and what company they keep. For tho’ 
this change be not fo confpicuous in apples which have a fmooth '
coat, as in the ruflfct-breed, yet one may fuppofe impreíTions ot this ' J
fort often made on them 5 and perhaps their juices altered for the bet- |
ter or worfe. *

2. I fent

*  Sir 7«/. Jyioffe, Bart. F . R . S. com m unicated, on July  i .  1 7 3 1 . from the R e r.
M r Hetfchmany Prebendary o f  Salijhury^ fome obferv.itions o f  peafe o f  different colours 
infei\ing one another in the fame manner as the apples above-m entioned.

M r Henchman, in the fpring 1 729 . fowcd a piece o f  ground in his garden w ith w hite 
peafe, and iw o  double row s o f  blue peafc, w iih  an alley fo -r  feet w ide between ; in

amumn.
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y ¡z  O f the farina o f different apple-frees.
'h  the 2 . 1  fent you iaft year a fpecimcn o f  the eíFe<5t  o f the farina  o f  a roogh

N-j^go. appjg ftriking on the flower o f  a fmooth-coat ; I have now fent an
o f  the/i?r/;/i? o f the latter changing the former into it’s own 

lice. 22. cirefsand likenefs.
• r+S. The fituation o f  the ruíTeting was fuch, that he was furrounded by

[ winter pippins, pearmains, and fuch-like ; and we put the mafter-fruit
together with feveral ot the changelings, as they grew on the fame 
branches mixed together.

This inftance will ihew what alterations may be expelled in cognate 
fpecies; and 1 iliould have given an example o f  a kind o f  antipathy 
betwixt the pear and the apple in like circumftanccs, but was difap- 
poinced.

3- W hen the farina o f  one apple impregnates another’s bloflbm of 
49^ p 20J-. fpecies, we fee the change in the fruit j but whether any laft-
oa.&c.i749. imprefiion is left on the bough which bore it (as feems to be in tuiips 
JieadXov.2. and fome other flowers), is not fo eafy to determine, experiments o f
‘ "+9* this fort being not to be made at all, but catched at diftant opportuni

ties i and till this point is fettled, the diftemper o f  my good friend’ s 
tree m uflreft unexplained.

Artificial helps o f  fight have added to former difcoveries the explo- 
five manner o f  the farina^s adtion j but what may be the e flcd  of the 
inconccivabiy fine fubtile matter emitted from it’s globules, and conti
nually wafted about in great plenty and variety in thefummer air, not 
only on vegetable produftions (where on difi^erent fubjc¿ts it may not 
improbably have oppofite efFefts) but other matters not yet fufpeded 
to be fo much under it’s influence, remains a field o f  inquiry for future 
ages. However, to what M r Loggan hath very juftly  obferved on the 
manner o f  impregnation of the feeds in mayze, I can add this, that if 
the feed and whole fpecies o f  mayze be planted about two yards diflance 
from each other, there will be a mixture o f  red and white grains in the 
ears o f  each plant, and you may with pleafure obfcrve the filament in 
the white plant, which hath been ftruck with the red farina, difcover- 
ing it’s alien commerce by a confcious bluili, and by counting the 
threads they fiained, foretell how many correfponding feeds will appear 
red, at the opening o f  the ear, when ripe.

autum n, upon gathering fomc for feed, he opened one o f  the pods, 2nd w ai furprized 
to fee one blue pea at the end next the ftalk, w ith fix w hite peafe : but after having c a r - 
mined feveral other Ihells very carefully, he found a great v a r ie ty  o f  im erm ixtures o f  
the white and blue pcafc in the farac íhcüs ; fometiincs one white (or blue} only a t one 
end, fometimes at each e n d ; fometimes two w hite (or blue) w ith o n e 'o f  the other 
colour interchangeably ; and thus the w-hole parcel that was rubbed out for iced was in- 
terniixt white and blue. T h e  next year, he fays, not having plotts o f  w hite and blue 
peafe (landing near one another, he did not find any fuch m ixture in the feveral parcels 
then fcved  for feed. But it is pity he did no: pick out a  fuincient n u m b e r  o f  the blue 
peafe from  among the w hite, and fow  them by them felves, in oider to fee w hat coloured 
pcafc this m ixt breed would have produced. C  A/.

XIII. I .  The

4 m £ a



o f  the F ariaa  foecundans o f the  I lo iy o a k  and  P a f i io i i-F lo w e r

hol 
off
the ftamina were 
a kind ot bag
run down the middle ot it. 'i'his occaiionccl me to t.ilce a tine nccüie, 
and carefu;iy open them i which I did, and found each 
which feemed to lie very regular. T his determined me to take notice pcecundans 
o f  the courfeof the farina  in each flower, and 1 obfcrved tiie following HoW- 
parciculars:

Jug. 24. I took notice o f  a fio w p  jufl: going to blow, and the jo ‘ Mar*. I
appeared ; the farina  was then ju i l  buril from it’ s apices. T h e  time scc. 1746. |
ot thefe burfting is as foon as ever ih t petala blow out enough to be
aíFeded by the fun. I

25. T h e  flower opened more, and the farina  appeareci fo thick on the '
o u tfid eof the apices  ̂ that they feemed quite covered fioni fight, 13.17^.6.
without a very narrow infpe<5lion.

26. T he farina  began to decreafe vifibly, and continued to do till the
27. W hen I perceived fome red curled fta7ninay without any apices  ̂puih- 

ing themfelves out at the top through the others. Thefe were, wichin 
their bend, thick fct with a kind or hairs * , and in their paflTage took 
a good quantity oi farina  with them, which remained a day longer 
than that which was contained in the apices. I could not obferve die 
farina  to fall on any particular part o f  the flower, but feemed rather 
to be difperfed. W hen thefe red flam ina appear, ih tfaritta  is going, 
and the apices  ̂ which contained it, dead.

T h e  flower was kept till it withered, and the ftylus^ ^ c .  cut o f f ; 
but in neither experiment was there found any diíFerence, after a month’s 
keeping th t farina^ except in the colour, which was deeper.

Cutting o ff  the fiyluSj (f^c. may have a confiderable cfFe6t upon the 
feed, but feems to have but little on the flower : for, tho* it ŵ as cut ofi:' 
as foon as pofllble, yet the flower blew out the fame as i f  nothing had 
happened, till about the time that the farina  m ight be fuppofed to a6l; 
then the peíala began to look black next the flylus, and dropped oiF a 
day fooner than the regular blowing flower.

N ot having an opportunity oi purfuing this further, for wane o f  
flowers and warm weather, I applied m yfelf to the experiments o f  M r 
Needham f .  I bruihed ofFíbme dry farina^ and, putting Tbames-wzr,^ 
to it, found it would not burfl:, under the fpace o f  7 or 8 minutes, and 
not till they are foaked in the liq u id : for, at the time of adting, they

* I cannot obferve any thing in this flower, unlefs it be thefe, that deferve the name 
o f Papill/g : the' the firll magnifier could ftiew nothing fatisfaélory as to this poini.

+ "Htw Microfcopical Land. 17 4 5 . 8vo, p . 74 .
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fcldom or ever lie one upon another, but float off, till they are clear o f  
all incumbrances. But Í obferved one particular, which feems cntir: 
to have efcapcd M r Needham^ which was. T hat, on rhe app^cation o f  
water, they inftantly emit a pellucid kind o f  mutter (much thinner th in 
that at buriting) thro’ their capillary pricklv:s, with w hich they are thick 
fet. Upon the application of Briftol water they ..n- found to burft 
much foon '̂r, and with lefs emiíTion. In vinegar they Icarcc evtr b u r i l ; 
at leail, i f  they attempt it, arc inftantly flopped by ihi lh.irj>nefs o f  the 
liquor. I dont find vinegar to have any other cffcA than ins.

In making my experiments on a frelh blown holiy-hock, I obferved 
a lufus vatura: ot two globules quite fmooth and lliining (contrary to 
their nature, which is rough): one of thcfe aéled very foon, the other 
not at all. T he farina  fcem to me to have a ftrong fuction ; for 
I was obliged, in the fpace o f  10 minutes, to apply water 3 times, in 
order for them to have enough to a<5l  in j and I obfervc, that they burft 
with a greater force, and throw out a much larger pulp, when thrown 
into a depth o f  water.

Tho* I have been often obliged to fupply them with water, yet I find 
thegreateil number always adt with the firft water. I have often feen a 
globule, tho’ it has been buril on one fide before, yet has burfl a fecond 
time on the oppofite. W hich feems to me as i f  the firft aperture was 
inftantly clofed, fo as not to emit again : for I have made it an obfer- 
vation, that tho’ the pulp is never thrown out at the fame place a fecond 
time, yet the globule, before it has done afting, fhall have had fo many 
burfts, as to look like a pifture o f  a bomb-fiiell, with it’s various dif- 
charges before the feparation o f  it ’s parts.

The pa/Tion flower 1 look upon to be the fitteft flower for experiments 
on the farina^ o f  any. Firft, as it is large, and long in bloom : fecond- 
Jy, as the flower by it’ s nature prefervcs itfelf and it’ s farina  from in
jury  : for, no fooncr is the fun o ff  o f  the flower, but it gradually clofes 
up as the fun declines, till the peíala are fo clofe, as not to admit any 
but very violent ihowcrs, I 'h is, with the difpofition o f  the farina^ 
v.'hich is on the infide o f  it’ s ape>:̂  when the flower is clofed, hkewife 
preferves it from wind. A dd to this the infinite quantity o f  farina^ 
which may be taken o ff  (from the largenefs o f  it’ s apex) without any 
force, damage to the flower, or itfelf. T o  this likewifc we may add, 
that, after a night’s keeping gathered, the farina  has the fame effedl 
and adion in the morning, as it had when frefh-gathered : which qua
lity no oú\tr farina  has. See Needham, page 77.

T\ic farina o f  the pafllon-flower appears (by M r double refledl*- 
ing microfcope) M ag\ 6, 5, 4, to be a fmooth round globule, o f  a 
pretty full yellow, like the appearance ivj-. 1 13. which we fuppofe the 
area ot the microfcope. 1  hefe globules, on being more magnified, are 
found to have fome 3 circles (as Fig. 1 14.) others two, others none. A -  
mongthefe I have found a confiderable number quite white, asattcmpted 
£0 be ihewn i n 113.  j but I never obferved thcfe a¿t. W hen the

globules,

O f  the Farina fosciindanf o f the Ilc lyoak  ií;7¿/Paffion-Flower.
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O f  the Farina fecundans o f the Holyoak and Paffion-Flowcr. 755

bules, /*>>. 114- come to be magnified with the firft or ftcond mag- 
ninerl they appear indented, exaiciy like Fig. 115 . A l l  the coloured Fig. 115. 
ones, tho* differently marked, yet all a£l alike. Í obfcrvc that thcfe

in a much lefs fpace of‘ time than thole o f  the Jiollyhock, which arc 
ten minutes, though fre f l i ; whereas thcfe aft inftantly, tho’ kept for 24 
hours * : neither have thefe any fuclion or convulfive motion ; a d in g  
entirely ftill, and in the iirft water. Attem pting to apply them to the 
opake microfcope alter their aftion, they ituck round the point like 
w et ikins : but one thing I obferve, that they burft but once, throw
ing out all their pellucid matter, which is yellow, at the firil difcharge.
T h ey  a¿t no otherwife in oil, but by emitting a matter much thinner 
than that at bu rftin g: but, having lain in oil for a minute, and put 
from thence into water, they aft inftantly, and with a feeming additio
nal force. Being put into malt-fpirits, they exhibit a very agreeable 
appeararance: all thole which emit, as in oil, lie dead and f t i l l ; but 
thofe which neither burft nor emit, are thrown into fo violent an agi
tation, that they appear like animalcules j fometimes joining te n o r  
a dozen together ; on a fudden, an imperceptible force fiiall throw a 
globule, fometimes (two or three) three parts over the area of the mi- 
crofcope j often two globules fliall be whirled round with incredible 
fwiftnefs, for the fpace o f  near a minute, then feparated by the lame 
imperceptible fwiftnefs, fly each a different way. T h ey  will a ft  thus, 
till the liquor may be fuppofed to dry up, when fupplying them with 
liquor, will regain their motion ; and though you put - liquor often to 
them, yet every time will give them that fwiftnefs. U pon applying 
the magnifier, N^. 2. I find it is the white unafting globules that do 
thus, and imagine that they rife with that fpirit which evaporates ; and 
their not being volatile occafions them to flop at top, and continue this 
motion as long as the liquid has any evaporation ; for 1 obferve, after 
a certain time, they lie like the others which have afted. In this liquid 
they burft, in fuch a manner, as that the places from whence they burft 
are perceptible {See Fig, 1 1 7 .)  and the pieces broke o ff  very plain.
T h e  way 1 obtained a fight o f  this, was to let the globules dry after 
their aftion, on the glafs. Some burft fo fierce as to break o ff  a piece, 
as Fig. 1 1 7 . ;  others can fcarce be feen to have any alteration : yet no F ig . 1 17 .  

magnifier will g o  fo far as to ihew the matter thrown from them, any 
otherwife than as a yellowilh water.

U pon applying aqua fortis  to this farina^ the ihape and marks are 
inftantly changed to thofe marked in Fig. 1 1 6 .;  whereas, on the holly-Fig 116. 
hock, it has no other effeft than burning up their capillary prickles.

T h e  lilium flore reflexo o f  M r Needham I have never feen ; thofe kind 
o f  flowers having been a long time out o f  bloom *, but, as to this o f  the 
palTion-flower, what is placed on the top o f  the piftil, the dcepeft mag-

•  I  have fince had a flower lay in a  w indow  from Friday m orning till and
tne/ari/ta  has a ile d  very briflcly.

5 D  2 mfier



iiificr will not ihcw perfect: aiui though I have endeavoured all pofilble 
means, could never obtain any thing latisfadory; fo that I muft freely 
own either my misfortune or my ignorance. On the piftil o f the flock 
gilliflovver rhtrc arc very plain to be feen fome kind o f  capillary tubes 
on it’s top ; but then they appear to ftand thus Q, without any aper-

5 ture, as dcfcribed by M r Needham. Whether thefc may have their pores,
t or not, I am not able to fay. I fliall continue making obfervations on

this part o f the flowers which may fall under my infpedion, and hope 
foon to b:; fatisfied in this p o in t: but, as to his opinion o f  theaólion o f  
the farina^ I cannot, at prefcnt, grant it any other active power than

■ fuilion ; for had there been any inward mechanifm, the various expe
riments I have tried muft have ihewn it in fome iliape or other; where
as thofe who have the greateil motion before a£tlon, I can only obferve 
to fwell, and look larger, on the almoll immediate application o f  
v;ater.

further ehfer' 2. In my laft account I concluded with obferving, that what was in 
•vattoHs arJ piftil, was fo far from making me believe it papilU^ or

Mlon- Other paíTage for the a<5tion o f  the farina^ that I deicribcd it to
V\owcuand íí̂ â d thus^^; and queried i f  there might not be pores on it*s top, as 
r/V Farina ; granting the a(ftion of the farina  to have it’s efFeéí: and confequence, as 
by the fame, clcfcribcd by M r Needham^ p. So as there was no poíTibility o f  it’ s ever 

being in the nature o f  the lilium flore reflexoy defcribed by him, by it’s 
24!̂ ! 746. papilla  being of ufe in the manner and figure defcribed IHate 5. Fig. 2.

o f his book. I have fince taken all pofiible methods to fatisfy myfelf, 
and ftiall communicate the following experiments, being the moft ma
terial, without any apology : as, upon a conviilion o f  an overfight or 
miftake, I am very ready to acknowledge my error.

After the calix., petala^ & c . arc ftripped oflT, the firft thing the fiower 
I)rcfents to view are a double row o f  purple threads: thefe threads ap- 

I'ig 11 S. pear thus Fig, 118. on which we may plainly perceive a fort o f  ca
pillary tubes (or whatever you will call them) ftanding as I beiore ob- 
i'ervcd. Here we may be at a lofs for a paflage for the ailing matter 
CÁ farina \ we muft therefore look further. Upon cutting thefe
threads iongitudmally, they appear in many places as this b'cfore U9, 

Kig. 119, and are often pretty full. T h e  occafion o f  thefe appearances, {Fig. 119 .)
I  own I am not Botanift enough to folve, nor will the firft magnifier 
give me fatisfaélion. A t  the bottom of thefe, fet round the ftenT, is a 
fingle row o f  fmali threads, not exceeding 4. an inch : thefe appear to 
have much broader heads than the long purple threads around them ; 
and being fo well fecurcd and fortified from injury, I imagine to be ot 
great ufe and confequence to the flower ; yet they appear fet in the fame 
manner, though the tubes do not rife fo high. I am inclined to believe 
thefe may be defigned in this flower as papilla  ; i ft ,  A s they are fo well 
fortified from ail injury from without; 2dly, A s  xhtfarina., when the 
flower blowsj and clofes at night, is turned inwards 5 which time, I am

likewife

Gofer v:ifiOín en the Piiíllcn-Flowe: and it's Fariiw.
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likcwife inclined to believe, is the time of aélion *, at leafl: in this fiow cr; 
for, after a hot day, why may not the evening dews penetrate, and the 
farina^ having at that time a ftrong fudion, trotn the drought, occa- 
fion it to act ? I5ut I have not made the obfervacion at which time the 

farina  a£ts moft, morning or even in g; which I fancy would fatisfy.
3dly, From this being the only part ô  the flower which appears with a 
hollow or indenting on it’s top by which the action o f  the farina  (thus 
lying inwards) may fall down, and fettle in this hollow, as a drop o f  
water would do ; for I obl'erve there are no obltrudtions to fuch a fup- 
pofition, in the ftructure o f  the flower.

VVc will go  now to the top o f  the flower, v/here are 3 flamina placed 
on the uterus: thefe are fet in a manner defcribed before with tubes j 
but, on making a longitudinal fcdtion, 1 cannot ñnd them carried on 
in any fhape.

W e  come next to the uterus 5 here I cannot obftrve any tubes at a l l ; 
nor is there any appearance to me remarkable, till we come to the bot
tom o f  the ftylus and then, by degrees, from a fmallcr to a greater it 
rifes, till the appearance becomes thus*, {See Fig. 120.) Fig. 120.

On examination, I find the 5 appearances to anfwer the 5 flamina on 
which the apices are f e t ; and iVom this appearance, growing nearer and 
nearer to each other by degrees, they join at lafl: all in one in the ftalk 
o f  the flower.

3, ^iarch 3. I obferveda yew-tree inbloflTom, but having at that ú m t Concerning 
only the bud (F /^ . 1 2 1 . )  which, taken out o f  it’s cafe, may be f c e n Farina 
with it’ s urnhilicus /2, in Fig. 122. T h at every flower has farina.^ Fecundans o f 
has been juíHy advanced ; and as it was my defign to obferve that,  ̂¿ 
took a branch into the houfe; but, making but a flight obfervation at 
that time, I laid it on half a Iheet o f  brown paper in a warm drawer ; 1 8 9 .  Read 
and, to my great furprize, coming to examine it in a few hours after,
I found the whole number o f  the buds blown out into full flower, and 
fuch a quantity of farina  on the paper, that it Teemed more like a paper p||* 
o f  brimftone than any thing elfe. I then no longer negleded a thorough 
examination, which I began and completed in the following manner:

Fig. 123. is a feparate view o f  it*s partitions, before it is near blow- Fig. 123. 
ing. Every flve o f  thefe go to a flower, and divide properly for blo»v- 
ing, fome fmall fpace before they burfl:: there are fometimes fix to a 
flower, but it is feldom : they open at the bottom aa^ and immediate
ly , letting drop the farina^ turn themfelves up ; fo the top, which now 
appears the head, will, when blown, be the centre o f  the fiower. (See 
an explanation o f  this in Fig. 124. where the whole divifion makes the Fig. 124 l|
flower and the fl:rokes the divifion o f  the petala.) a is the ftem o f  the

O f  the Fariin foecundans o f  the Y e w -T re e , 7 5 7

yci cfcaped every one, Tliat th« intenfe cold has fuch an efFcík on the globules a& to 
inco thg fame ilupc as a(iua fortis wiU»

flower:



flower: now the bottom opening difcovcrs this ilem ; and the cafy 
tranfition o f  turning very near infide-out, makes a complete flower. 

Fig. T2J. Fig. 125. theih apcof which is feldom cxa6l in any two ; tho’ there are
Fig. 126. near 12 flowers formed by the bud. (See the back part o f  one, Fig. 126.

in which thofc ridges ihew it’s divifion on the back.) W e  come now to 
Fig 127. the farina. Fig. 127. which matches the reil o f  the flower, as to irregu

larity ; there icarce being two a h k e ; and, when viewed opakely, has a 
great refemblance to the fmall pieces we obferve in a paper o f  gum  ara- 
bick \ ’ tis opakely o f a clear white ; but, when laid on paper in a quan
tity, appears like flower o f  brimftone, only paler. It’ s adion is as va-

Fig 12S. rious as it*s fliape. (See feveral forms, /-Vf. 1 28.) It fecms to be only
flxed in one particular, which is, that tho* there arc ever fo many diffe
rent fliapes, when dry, water once put to them makes them all round,
before any aftion begins; a proof to me, that there is a fuélion. In 
ihort, the whole procefs o f  this is fo various and entertaining, that I 
never met with any thing hitherto to be compared to it.

M y  hafle had made me almoft mifs the m oil material point o f  a l l ; 
which is, that this flower has neither apices  ̂ ftamina^ nor Jiylus ; which 
is the reafon why fo much farina  is flied. 1 have not yet examined it 
as to impregnation, but Ihall go  on that the firft opportunity.

JÍ letter from  The many late difcovcries o f  the feeds o f  vegetables (formerly
;V/>johnHíí], fuppofed to produce none) have opened a way to an extenfive fcene o f  
Jpothecary, knowlcdgc ', and Jed to a feries o f  obfervations, in which there will be

an almoft inexhauftible ftore o f  delight and admiration. T h e
mofles, in particular, one o f  the moft beautiful parts o f  the vegetable 

/eê in̂  of Creation, will afford the curious obferver more matter o f  entertainment
Moffcs; and than perhaps any other clafs o f  it. A  fpecimen o f  which I do m yfelf

the honour o f  communicating to you in this letter.
^m^errcilrc. The particular obfervations it contains, though new and furprizing, 
trichoides. ' you will allow unqueftionable in faól and cerrainty, when I add, that 
luteo-vircns, they are what I have not only often repeated myfelf, but have alfo 

fhewn to M l Baktr^ D r Parfotts^ and M r ' Gentlemen o f  too
crcall^'Raa and too converfant in obfervations o f  this kind, not to have
Syn. Ed. 3. difcovered miftakes, i f  there had been any ; and who all agree, that no 
p. 84. N ° .  difcovery by the microfcope was ever dearer.

& F̂ h’ manner o f  feeding o f  the moflTes in general is a thing perhaps as
1746. Read underftood, as any part o f  the vegetable fyfl:em : -what I have to
Feb, 13. is the explaining and defcribing it clearly, in one fpecies at
1745.6. from a number o f  obfervations made on it in it’s different ftatts,
alterations, and at different feafons o f  the year.

T he thorough knowledge o f  the operations o f  nature in the feeding 
o fo n e  o f  thefe little plants, may, I hope, be a fair ftep to thedifcover- 
ing it in them all. And the almoft infinite variety o f not only fpecies^ 
but genus'Sy in this clafs o f  vegetables, fcems to promife the inquirer a 
vaft variety o f new difcoveries.

7^8 O f  the feeding o f  Moffes.
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I Hiall not trouble you with an account o f  the erroneous opinions o f  
others on this fubjcót 5 you will find, by this account, that thofe who 
have been ufed to judge well in other parts o f  Botany, have been alto
gether miftaken here: and even the accurate M r Hook  ̂ who o f  all others 
has come neareft a difcovery o f the truth, and who a6tualiy faw fome 
part o f  the organization o f  thefe little bodies, was fo far from m aking 
the leail guefs at the nature and ufes o f  what he faw, that he even 
miftook the íhudture o f  it.

T h e  particular fpecics o f  mofs, whofe head I here fend you a defcrip- 
tion of, is the Hypnum terreftre^ trichoides^ luteo-virens^ vulgare^ majus, 
capitulis ereSfis. Raii Syn. ed. 3. p. 84, Í-Jypntm vulgare^ Jericeum^ re- 
curvum^ capftdis erects cufpidatis^ Dill. Hift. iMufc. 323.

T h e  head o f  this mofs appears to the naked eye (as at Fig. 129.) o f  a Fig. 139. 
pale-brown colour, and fmooth furface, and is in part covered with a 
membranaceous calyptra^ refemblingin ihape an extinguiiher, or a fun
nel inverted. When this calyptra is taken off, and the head placed be
fore the microfcopc, the furface o f  it is feen to be ridged with longitu
dinal ftrÍ4^y the bafis o f  the head is o f  a dark orange-colour, and more 
opake than the reft ; and the top is bounded by an orange-coloured 
ring, fwelling out fomething beyond the furface o f  the contiguous parts 
o f  the head. A  clofe obfcrvadon and good glafies have informed me, 
that in this little head there are not wanting the parts eíTcntial to the 
frudification o f  what are commonly called the more perfect plants.
T h is  ring is truly a monophyllous undulated calyx ; and within it arife 
16 pyramidal f i m b r i a t e d : Thefe are o f  a pale-grecnifli colour, 
and are loaded with a white oval fa r in a : the ftamina all bend toward 
each other from their bafes, and almoft meet in a point at their tops.
T h is  is their appearance when the head is nearly ripe, and is wiiat is 
exprcfled at Fig. 130. A n d  immediately under the arch formed by p¡g 
thefe ftamina is placed a ilender, cylindric, hollow piftilltm^ through 
which the farina  makes it’ s way, and is difperfed among the feeds in 
the head. T h e  external membrane o f  the head is a continuation o f  the 
outer covering o f  the ftalk, and is ftrengthened at it’ s bafis by four or 
five ribs, which foon lofe themfelves in theftr ia . A  longitudinal fec- 
tion ot the head flicws, that the membrane before-mentioned inclofes a 
feed-veíTcl fo large as to fill it every way : in moft places they to u ch ; 
but wherever they do not, a number o f  very flender, white, and 
tranfparent fibres íhew themfelves, which join them together.- I 'h is  
feed-vcíTel is filled with pcrfcél and very beautiful feeds ; they are round, 
tranlparent while unripe, but afterwards opake, and of a very beautiful- 
green ; which colour they retain even when dried.

T h e  numbi-v o f feeds in oni: ot thefe heads is aftoniíhingly great: I 
have many times attempted to count them, in fuch as were full, and 
out o f  which few or none had bet*n diflodged by ih t  cu ttin g; and as 
the accounts, at diffi r-i>t times, and in various heads, have not much 
differed, 1 ihall venture to infere a guefs from them. It will eafily be

conceivcd.

G f  the feeding o f  Moffes, 75-9
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conceived, that in feeds fo minute as well as numerous, this m uil be a 
very difficult tafk ; and indtt'd to count every leparatc feed, I btrlitvc 
would be not much lei's than impoíTibk : the method therefore by which 
I make the calculation is this. 1 count in part o f  the circumfercncc 
o f I the head 9 feeds, 9 v 8 rr 72 ; th<.-re arc therefore 72 feeds in a 
linCv which reaciies rouna the circumft rcncc ot ‘ oí the ht ad. I judge 
the lei'.gth o f this half to be to it’s circun^icrcnce as 3 to 2, or tnere- 
about: therefore, in one longitudinal line in it, there mull b̂ * 96 feeds ; 
the whole quantity in i  the head tht-refore is 72 x 96 =  6912 ; and, 
doubling that for the equal number ot feeds o f the other halt, there ap
pear to be in one head 2 x 6912 =  13S24 feeds. 

i?T. Fig. 131. iliewsa longitudinal fedion of the head with the feeds, the
and the joining o f  the capfulc with the external membrane of

the head.
T\i^ftamina^ examined alone, afford a mod pleafing fight; they are 

compofed o f  a white tranlparent fubftance, o f a pyramidal figure, every
where covered with a pale-greeniíh cruft ; which is the receptacle o f  a 
vaft quantity o f  an o v a l f o  extremely minute, as to be vifiblc 
only with the moft powerful magnifiers in the double microfcope.

The outer membrane o f  the head becomes feparable from the cap- 
fule when perfedly ripe and dry ; and then, viewed in the double 
microfcope, fhews a reticular texture, not vifible in it before.

When this head is firft produced trom the plant, úitjlam ina  are very 
flender, and ftand ereót j the head is fcarce any thicker than the iValk, 
and the calyptra covers the whole, to fhicld the tender fubftance o f  the 
farhta  from external injuries. A s  the farina  afterwards fwells in the 
ftamina^ the feeds alíb in the head incrcafe in bulk, and become vifible, 
and are then tranfparent; butwhen it is perfedly ripe, calyptra falls 
off, and the wind diflodging the farina  at times, as it ripens fome 
fooner, fome later, it makes it’s way through the piftillum  into the 
head, and the feeds then become much larger and opake ; to favour the 
falling o f  the farina  into the piftillumy the flamina^ as they ripen, are, 
by the increafe o f  thicknefs in the head, thrown farther and farther from 
each other at their bafes, but bend inward at the points, fo as to form 
a kind of arch over the opening o f  it.

T h e  annual produd o f  thefe moft minute feeds is aftoniihing: an 
ingenious gentkman has given an account o f  the wonderful increafe o f  
the mallow one o f  which he found to yield in one year 200,000. But 
this is much inferior to thofe o f  the little plant before us-, for, allowing 
to a root o f  this 8 branches, and to each branch 6 heads (which any 
one, who will obferve it in a thriving fituation, will find a very mode
rate computation), the produce o f  this is 6 x  13824 =  8 29 4 4 ; and 
8 X 82944 =  663552 feeds, the annual produce o f  one feed ; 13824 
o f  which are contained in a head, whofe length is but 4  o f  an inch, and 
i t s  diameter buc '̂  ̂ o f  an inch, and whofe weight is but the thirteenth 
part o f  a grain,

j6 o  O f  the feeding o f Moffes.
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Fig- 129. ilicws the head o f  this mofs in it’s natural dimenfions, mihExpUnatisn 
and without the ca!yptra. of thtfigures.

Fig. 130. T h e  fame viewed through a powerful magnifier, without it’s 
calyptra.

Fig. 131. A  longitudinal fcdion o f  the fame.
Fig, J32. Stamina taken off from the hcaJ, and viewed by a more 

powerful magnifier.
^^g' A  piece o f  the outer membrane of the head, Hiewing it’s re

ticular texture.

X V .  About this time twelve-month, I found, accidentally, a paper Cp/rf/i-AíV» 
o f  melon feeds that I had laid by, with the date o f  the year 1710 upon
it. I fowcd fome of them, not with any great hopes o f  their coming 
u p ;  but, to m y great furprize, I had a lin e  number o f  plants from^/,/; 
them, which all profpered very well, till they had put out 4. l e a v e s , Roger 
w'hen they were all loit by an accident. 'I'his I have mentioned to you, A/fi
becaufe M r Triewald has given an account o f  fome old meion-feeds that 
produced fruit, though they exceeded mine 10 years in age : h o w e v e r V i  
mine may be a confirmation o f  their long retention o f  their vegetative N<>. 475! p. 
quality ; which I fuppofe may be afcribed to the oilyncfs o f  the feed, 265. Jan. &c, 
and the hardncfs o f  it’ s outward coat. *“45-

Scruton in
Yorkihirc, Jan. 14. 1743-4. Bead  24. 1744-^.

X V I. I was pofilfied o f  feveral good microfcopes, both ñmple and ^̂ ¡crofeopUal 
compound. T h e  compound microfcope was that portable rcñedling
one without a micrometcr, o f  M r M artin's invention, which i 
brought with me from England, Firft of all I expofcd to the luminous ’

focus o f  this inilrument a very fmall, pure, thin bit o f  the bark o f  this Gmelin, Med. 

root fcraped off very carefully. It’s external furface. appeared almofl: Wurtc»-
opake. Very uneven, o f  the colour o f  dry earth, as it appears to the 
naked eye *, but the inner furface viewed in the fame manner difcovered 
a confufed heap o f  very ihortand thin little maíFes, every where inter- 
ruptcd, and m oftly acute, and angular, in the fmalleit vifible atoms. May 9. 1745.  
chiefly purple, almoil tranfparent, like fome refin, but connccted by 
interfperfed threads o f  a like figure, variegated, but chieñy wliitiih ; 
but at the edge there appeared real prick les; and the whole contexture 
feemed like that which in the animal ceconomy Anatomifts defcribe in 
the fat, when they fay this oil is lodged in cells, which cohere with that 
lanuginous foit cellular fubftance. T hus alfo this purple fubftance in 
form o f  refin feemed to be mixc with the whitiih threads. And thus, 
in many repeated obfervations, both by fimple and compound micro
fcopes, this bark always appeared to me, with this only difference, that 
the refledling one reprefentcd every particular more diitincftly than the 
refi-.

But I had not yet examined a nerve o f  this root, which was very 
brittle and deprived o f  it’ s bark, and made the greacell bulk o f  the root,

V  Ü  L .  X .  Part ii. 5 E  tho^
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rho’ it fcem d  to vicld much to the bark in weight, as being very dry, 
by the compound microlcope: but to the naked eye it fcemed to be 
iprinkled with dark purple I'pots. I was defirous to know what ap
pearance thcTe would have under ú\t focus o\ a microfcopc ; and there
fore viewed that little bit, which had the Ipots. T h e  nerve itfelf ap
peared equally convex, and cylindrical, confiding o f  uninterrupted 
longitudinal fibres, cloiely applied to each other, very thin, and very 
white : but the fpots, as they appeared to the naked eye, when fub- 
mittcd to the mitrofcope, were found to be tranfparcnt dark-red little 
malíes raifed above the convexity of the cylinder ; but I was in doubt 
whether 1 iliould believe that thefe little inallcs did not rile above the 
nerve, or determine that they inhered in the nerve itfelf, and btrlonged 
to it's fubftance. However on the application o f  fonie fimple niicro- 
fcopes, 1 was convinced that they were raifed above the nerve, and be
longed not fo much to the nerve as to the bark.

From thefe feveral microfcopical obfervations I conclude a priori^ 
that the bark muíl be more e/Hcacious than the whole root, efpecially 
i f  we call in that indubitable and fo often confirmed pradlical experience, 
that the purging principle o f  vegetables rcfides chiefly in their rcfinous 
part. Bcfides, from my obfervation, that the appearance o f  the whole 
bark by the mlcrofcope, which fiicws it to becoinpofed o f  many fmall, 
iharp, ihort fpiaday that hypothejis will alfo be explained, which me- 
chanicaiiy explains the force o f  purging and vom iting medicines, by 
fuppofing fuch fpicuky  like fo many little wedges (or perhaps prickles, 
fuch as appear even to the naked eye in nettles, which fenfibly irritate 
a living liuman body) which by the periílaltic motion o f  the ilomach, 
tho* mediately applied to it’s mufcular coat, and being frequently toíTed 
about by this perpetual motion, ftimulate the m oving fibres, and ex
cite them to a ñronger contraíítion than ordinary : though at the fame 
time I would not yet afierc this hypothcfis  ̂ how probable foever it may 
appear from thefe microfcopical obfervations.

Toe 'Bark XVIT, D r Sülter^ one o f  the prebends o f  Norwich cathedral, writes,
prevfnti 3  letter to M r  Ardercn^ that he thought it might be o f  fervice to
Tna Tcfter * notice o f thc followMng efiefi: o f  the Jefuit's B a rk : the d o d o r ufcd 

from the be fubje6t cafily to take cold, and, in confequence thereof, to be
D r  Sam. Sal- fubjeft to have a fore throat to a very great degree ;  but the laft time, 
ter/0 A^^Ar-aijQve 15 years ago, after his recovery, he was advifed, by Sir Benj.

3 ■* t  ú  of the Bark (after due preparation by bleeding, or

Jan. & Feb. Purging, Or both, when he was altogether without complaint) every

762 Obfer'vatiom on Ipecacuanha root,

-  -  go
and he has never had what he can ftrid ly  call a fore throat fince.
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P e r fin s  poifoned by eatin g  hoi led  H em lj. k. 7^3

X V n i .  Notwithftanding the numbtrr ot initances, which occur among Ĉ nctTmng 
writers, concerning tht; poiibnous quality of our conunon hemlock^
cicuta major C. B  ; fuch as, that o f  Cardanus nuntioning a man k iiia i by i
a cakc, wherein this plant was an ingredient j that ot Brajfavoia, who jiem- j
ailurcs us, that it is mortal not co men only, but to geclc and ¡wine v lock : &y s
as well as thofc o f  Matthiolus^ Scaligcr, K in ber, Boccoue, anti others ;
yet the fatality o f  it*s poifon, when grow ing in this kingdom , has ‘ !
doubted by many *, inafmucii as that faithful cülIc(ítor the late M r Ray p.

mentions, SyfJ. Ed. 2. p. 326. that not only his friend M r Pefiver iS. Msiy i'c.
cat half an ounce o f  the root o f  this plant, but that iMr Iienly, ' 74+-
a friend o f  M r Peiiver's, in his prcfencc, eat, without any i n c o n v e - ‘ ®•
nicnce, 3 or 4 ounces o f  the fame root. l-'rom hence it has been thought, ‘
either that the root has elFeéls different from the flalks and leaves,
or, that difterence o f  climatc varies the degree o f  the violence o f  ihe .
poifon

A n  obfervation hideed of the fame kind occurs in the Gern?a)i Ephe
merides. Linmcus^ Ilort. Cliff, makes alfo fome doubt concerning the Í
malignity o f  this plants and, in naming it, has kept to the old appel- ¡
lation o f  ‘Theophraftus and Diofecrides, Conium ; and has transferred that *
o f  Cicuta^ to the Cicuta aquatica o f  Gsfner, and o f  ii'epftr, Befides, )
many o f  the accidents, faid to have proceeded from cicuia or hemlock, j
have been occafioned by different plants; fome o f  the accidents, pro
bably, from the common one, but many more from the cicuia aquatica 
before-mentioned, and horn zht Oenanthe fucco virofoy cicuta facie^ Lob.
T his confufion appears manifeílly in feveral authors, and Ibme o f  theni 
o f  the greateft crcdit. W hich  o f  thefe plants, or whether any o f  them, 
was the Athenian poifon, nobody has determined.

Although the eating o f  the roots, as abovementioned, was attended 
with no bad confequences, a late melancholy accident has been fufli- ¡
ctently convincing o f  the poifonous quality o f  the leaves o f  the cicuta 
major. i

On Sunday  ̂ May 6. 1744. two of the D utch  foldlers lately arrived, j
who were quartered at IValtham-Abbey in Ejfex^ colleóted, in the fields ¡
adjoining, a quantity o f  herbs, fufficient for themfelves and two others 
for dinner, when boiled with bacon. Thefe herbs were accordingly j
dreffed, and the poor men firft eat o f  the broth with bread, and after- ¡
wards eat the herbs with the bacon. In a fliort time after, they were 
all feized with violent vertigo's ; they foon after were comatofe \ and 
tw o o f  them grew convulfed, and died in about 3 hours.

T h e  people o f  the town being exceedingly alarmed at this accident.
D r  Barrowby, jun. being there, immediately went, and ordered the 
other two, at that time almoft dead> large quantities o f  oil ; by which 
means they threw up moft o f  what they had eaten, and afterwards grew 
better. In all o f  them the effeds were the fame as thofe from a large 
dofe o f opium*
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T h e next day, being at the place, I faw one o f  thefe men much re
covered, and only complaining o f  a heavincfs in his head ; but the 
other was fo well, as to be gone to perform exercife with the other fol- 
dicrs. There was a fifth ioldier, whom I faw, who told me, he ea: 
fome o f  the bread out o f  the broth, but felt fcarce any inconvenience 
therefrom. It fo happened, that t!ie two men, who gathered the herbs, 
were both killed.

A s  1 went down to the place to fatisfy myfelf in this matter, a But. 
officer went with me very courteouily to an inn, where there Wi v  tw., 
other foldicrs, who had fcen and knew the herbs which had beei -.aten : 
he was fo kind alfo as to attend me with thefe foldicrs into the F -is, to 
ilicw me the plants growing. They firft gathered me the ^icutaria 
•vulgaris y . B . or cow-weed ; then, the myrrhts fjiz'ifiris feminibus afpe- 
r:sC. D. or fmall hemlock-chervil. T hey then gave me fome cicuta 

and, fmelling it, immediately faid. That this was the herb that 
killed their comrades j which 1 then had no reafon to doubt of*, as o f 
the two former plants, the firft grows almoft under every hedge, and 
is eaten by the cows, and the other is frequently given to tame rabbets 
for food ; whereas cattle conftantly refufc to eat hemlock.

Before I was thus fatisfied, I imagined this accident to have proceed
ed rather from LcheV% Oenanthe; thinking, that as that plant grows 
near the fides o f  rivers, thefe foldiers might have gathered it by the 
river Lee  ̂ which runs by the town, and eaten it for fmallage, to which 
it has fome-refemblance.

It is now known, that the cicuta major  ̂ the cicuta aquatica^ and the 
cenanthe o f Lcbel^ are certain poifons ; but there are two others o f  the 
fame clafs, growing common in England^ and not much unlike thefe 
in fmeil and other circumftances, vehemently to be fufpedcd : the one 
is the dentarla tenuifolia of M r Ray  ̂ which grows frequently in wafte 
places, and in gardens among pot-herbs, o f  which B e  la Champ gives 
ibme account o f  it’ s malignancy ; the other is the cicutaria paluftris o f  
I-̂ cbel and ^abern^eaiontanus  ̂ or phellandrium o f  Bcdon^us^ which grows 
in muddy ditches and ponds.

I don*t remember any hiftory o f  the pernicious efíeóls o f  the cicuta 
ynajorin this kingdom ; but as the detecting poifonous plants is o f  very 
great confequence, I prefume to lay chis paper before you.

X I X . “  Eleven French prifoners had the liberty o f  walking in and 
about the town o f  Pembroke: 3 o f  them, being in the fields a little 
before noon, found and dug up a large quantity o f  a plant with it’s 
roots (which they took to be wild celeri) to cat with their bread and 
butter for dinner. After wafhing it, while yet in the fields, they all 
3 eat, or rather tafted, o f  tiie roots.
r  \ were entering the town, without any previous notice o f
ficknefs at the ftomach or difbrder in the head, one o f  them was 
iejzed with convulfions. T h e  other two ran home, and fent a fur-

geon
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1
«  geon to him. T h e  furgeon endeavoured firít to bleed, and then George
“  vomic him ; but thole endeavours were fruitlefs, and he died prc- > r .

 ̂ a t  Ha-
“  lently. r r . -  j f u  -

ignorant yet o f  the caufe o f  their comrade s death, and or̂  their
«« own danger, they gave o f  thfife roots to the other eight prilbners, af.
“  who all eat fomc o f  them with their dinner. I cannot learn exactly e/*
“  how much they eat, they being fent away a little time before *■
» letter arrived. _  , , . ,

A  few minutes after, the remaining two, who gathered tne plants, Frcnch Pri-
“  were feized in the fame manner as the firft ; o f  which one died : the ibners«/Pcm-
“  other was bled, and a vom it with great difHcuIty forced down, on ^̂ oke. N®.
“  account o f  his jaws being, as it were, locked together. T his ope- ^
“  rated, and he recovered ; but was fome time nuicli affe6led with a *,- 5̂
“  dizzinefs in his head, though not fick, or in the ieafl: difordered in June 12.

his ftomach. T h e  other 8, being bled and vomited immediately, 17+6-
were foon well.
“  There were in thcfe men none o f  thofe comatofe fym ptom s you 

“  mentioned * to have happened to the D utch  foldiers, who were poi- 
foned by eating the cicuta major.

A s  I was not prefent myfelf, I fend you the beft information I was 
able to procure. After I had done examining, I ordered fome o f  the 

“  herb and root to be brought me. A s  you fuggefted in your letter,
“  1 found it to be the oenanthe aquatica cicutae facie  o f  Lobel^ which 
“  grows in great plenty all over this country, is called by the inhabi- 
“  tants five-fivgered root̂  and is much ufcd by them in cataplafms for 
“  the fellon, or worft kind o f  whitflow. T h e  Frenchmen eat only the 
“  root, and none of the leaves or ftalk. —  I mufl: beg your pardon for 
“  fending you this imperfeft account: had this accident happened at 
“  Haverford^ you ilaould have had one more exadl.”

So far M r H cw eirs letter.
T h e  poifonous efFeftsof this plant, in the inilance beforementioned, 

exaftly Iquarewith thofe mentioned o f  the fame plant, in 238. o f  
the P h il. Tranf. where 8 young lads, near Clonmel in Ireland (where this 
plant is called tahow) miftook it*s roots for thofe o f  ftum aquaticum^ or 
water-parfnep, and eat plentifully o f  them. A bou t 4 or 5 hours after, 
going home, the eldeil, almoft o f  man’ s ftature, without the leall pre
vious diforder or complaint, fell down backwards, and died convulied.
Four more died in the fame manner before morning *, not one o f  then^ 
having fpoken a word from the moment the venomous particles had 
attacked th t genus nervofum. O f  the other 3, one ran ílark-^mad,. bye 
came to himlcU next morning. : T M  hair and.naiJs o f  another fell off.
One of them only efcaped without a/iy harm, who ran home above 2 
miles, and drank warm niilk, wt^i§b;cauf<^ a, • A
?na» likewifo was poifoncd with the leaves o f  this plant, boiled in his

*  Sec the preceding articlc.

f  o ttage i
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{I pottage ; which he took  for fmallage, and to which it’s leaves Jiave
ri great refemblance.
^ D r JHefty in his Synopfis Medlcin^^ mentions an inRance o f  4 children,

who eat o f  thelc roots. They indeed wtrc in gre;it agonies, tx-fore they 
fell into convu.ficns In their fits rhey vojr.ictd, whicJi was ercoiirjgcd 
by Jarge draughts o f oil and warm w ater; and by other proper care 
they all did well. H e takes notico likcwife o f  a pig*s dying in con- 
vuliioiis, ‘from eating fomc of theic roots, whicli it had grubbed up.

Stalpar: der IVitU in his obfervations, takes noticc o f  the deadly
eftefts to two peribns, who had eaten thefe roots, miÜaking them for 
Macedoy,';oM paríley. Thefe men (like thofc quoted from 13r Alkn)^ 
foon alter eating thefe roots, were troubled with violent heats in the 
throat and ftomach, attended with a vertigo^ Hcknefs at the ilomach, 
and purging. One oí them bled at the nofe ; the other was violently 
convulicd. Both o f them died ; one in 2 hours, the other in 3. 'I'his 
author has given us 3 figures o f  the oenanthe: the 2 tables of the roots 
and the leaves are tolerably well executed ; but that exprefling the wnole 
plant is very deficient. It were much to be wiíhed, that all botanical 
authors had induflry and ingenuity enough to delineate their own tables, 
as Columna and Dillenius have done *, which will always heighten the 
value o f  their otherwife excellent works.

It is very remarkable, that neither the French prifoners, w ho were 
killed at Pctnbrokcj nor thofe before cited in the Phil. Tran/, felt any 
heat or diforder in their ftomach, before the attack o f  the convulfive 
paroxyfms ; whereas thefe mentioned by D r yJlleny and Stalpart van der 
IViely were in great agonies, from the violent heat in their ilomach 
and throat, before they were attacked by convulfions.

The fame variety o f  fymptoms we meet with in ¡Vepfer^ with regard 
to thofe people who were poifoned by the euuta aquatica ; where fome 
o f  them, who had eaten the roots o f  this plant at the fame time, ftood 
and aflifted their friends, till they died o f  convulfions, without feeling 
themfelves any wife difordered ; and afterwards, in their turns, died in 
the fame manner. Others were violently afFefted by it, as foon almoít 
as they had eaten it. Confer fVepfer*% H iilory  with the * German Ephe
merides. Linnaeus mentions, in the +  F kra  Lapponica, the great flaugh- 
ter, and miferable manner, in which the horned cattle died, from eat
ing this plant at Torm'a, T h is  author alfo, in his F kra  Suecica, ac
quaints us (notwithftanding Rjvinus and Mappus have afierted, that the 
homed cattle not only eat this plant without detriment, but are very 
fond o f  it) that three oxen were killed by eating the roots thereof. H e  
was fully convinced that they were the roots o f  the cicuta aquatica ; be- 
caufe, foon after this accident, the country people brought him fome 
o f  them, dcfiring to know to what plant they belonged. H e  thereupon

I ^55 Obfervatlom cn the Oenanthe aquat. 6cc.

» Epbmerid. Natur. Curiofor. Dcc. Ann. 6. Obf. 1 16.  
•J* See Fhr. Lappon. p. 72.
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planted them in the academical garden, and was fully fatisfied what thc7 
were.

li^epferh^ cicuta oquatica^ in the H iitory  thereof *,
witii the poifonous oenanthe ot Lobel \ where he fays, that Lohel has dc- 
icribed the cicuta aquatica under the name o f  Oenanthe cicuta facicy 
fncco virofo crocante ; and mentions, that it is not very frequent, but in 
the northern parts England by the Tides o f  rivers, and in watery places : 
he adds, that Lobel has not been cxa6c in his defcription. T o  which I 
anfwer, that LobePs defcription o f  the oenanthe is very exaél, for the 
time he lived ; and it is very evident, that IVepfer never faw this oenanthe v 
which plant, I believe, is not found in Germany. JVepfer likewife, in the 
Ephem. N at, Cw iof. i '  is under the fame m iita k e ; and tells you , that 
Stalpart van der W itl differs from him and calls the plant, mentioned 
in his Obfervations, Oenanthe^ as Lobel d o es: and though Stalpart has 
given figures o f the plant accurate enough for a common oblcrver to 
diflinguiHi the plants by, and tho’ nine years lapfed between the pub
lication o f  his book de Cicuta and his Obfervations in the Ephemerides^ 
he was ftill in the fame error *, and believed the oenanthe o f  LobeU and 
his cicuta aquatica^ as well as that o f Gefner, to be the fame poifonous 
plant. T h e  accurate Hoffman^ alfo, when treating o f  vegetable poifons, 
makes no mention o f  this difference.

Neither the roots o f  the oenanthe o f  LoheU nor thofe o f  the cicuta of 
JVepfer  ̂ have any flavour in them difagrceable enough to deter thofe, 
who tafte them, from eating. T h ey  both occafion violent convulfions, 
and death, if  not timely prevented. T h e  intention o f  cure feems in 
both to be the fame *, v iz . firft, by em ptying the ilomach and inteftines 
as foon as pofiTible, and then by caiifing the patient to fwallow large 
quantities o f  oleaginous fluids. But it is to be obfervcd, that the cau- 
fing the patient to fwallow any quantity is attended with great difficul
ty , after he is attacked by the poifon ; becaufe of the jaws being, as it 
were, locked together by the violence o f  the fpafm. After theftom ach 
is freed from this pernicious vegetable, the fymptoms have generally 
diminiflied by degrees, and the patient recovered.

•  C iiuta  aquat. hifloria & nox.v, p*
+ Dcc. I I .  A on. V I .  Obf. i i 6 .
I Fred. Huffman Mcdicin. Rational.Syficm atic. Tam II. p. Edit, in  4/«. F.x 

** •vegetabilium r€gno inter pr,rfintij/:ma'vtnena referri debeat dcuta 'vtray n a ft Hut fin e  
“  aeonitum eatruleum, folanum furiofum, byojcyamus  ̂ ac datura."  I f  here the epithet 
•vera to cicuta is underllood only to point out the poifonous fort o f  hemlock, there are 
no lefs than ihree fpecies o f  this which, from their being known ccn ain lj to be 
poifonous, may lay claim thereto ; >v¡z. Cicuta major C . B. Cicuta aquatica tVepf. and 
Oenanthe cicuta fa c ie  Lob, Bat. it is very probable, the two lart we.-e unknown to the 
Anciencs. 'I he defcription o f  Oiofcorideu lib. iv. cap. 79, which is the only one to be 
met with among the Greek writers, and that but obícure, relates, in my opinion to the 
firft o f  thefe. \\u.v m v  ko.'j >^v ¿'Amci yoYATÁJ'n ^%y±v.  <í>i/AAít
btJKt rst'íJTífít i - r ' j' i aro^vjHt, y í̂FKiÁJ'ta, ¿v$cí

^rrífucL dvtffr.f A ívítórefcr. yt^a. xoÍAn ¿  t  ^Abiía.. P lin y \  De-
fcnption, lib. xxv. cap. u¡t. is taken from this o f  Didfmrides.

n relkeh U
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Threlkeld, in his SynopJjs Plantarum^ mentions, that he has feen great 
plenty o f  this oenanihe in Cumberland  ̂ where the country-people call it 
Dead tongue, and ufc it, when boiled like a pulticc, to the galled backs 
o f  their hories.

Neither tlie Cem au  Botaniils*, nor Haller in his Enumeratio Sitrpium 
Ilehet'ij;^ mention this plant as growing amonil them, i believe, there- 
ibre, it IS I'eldom met with but in Holland^ England^ and in fome parts 
o f  France \ for Morifon mentions it growing in Bretagne near the mouth 
o f  the river Loire. 'I'his plant was communicated to Matthiolus by a 
Profcflbr o f  Phyfic at Padua. (Sec M attb. f>. 628.) Linno'us, in the 
Flora Stiecica  ̂ fays, that he received it irom a corrcfpondent, who ga
thered it in Scania.

Lcbely and after him John Baubin and others, take notice o f  tl.is 
plant’s growing in the northern parts o f  England. It grows alfo in the 
weftern and fouthern parts, by the Tides o f  rivers, large waters, and 
fometimes by ponds. It grows near Bath. D r Allen mentions it g row 
ing within 3 miles o f  Bridgewater. It’s being produced in WaUss is the 
occafion o f  this paper. 1 have feen it very frequently by the fides o f  
the xivtxl'hamcs^ both above and below London. I have found it like- 
wife by the fide o f a iarge pond near the road, in the town o f  Dulwicby 
not far north o f  the college j likewife by the fides o f  a large water near 
the mills, half a mile S. l i .  o f  Dartford in Kent.

Lohel is the firil, who has given a fmall figure and a tolerable de- 
fcription o f  this oenanthe  ̂ in his Adverfaria Plantarum  . H e  has like- 
wife reprcfented it in the 730th o f  his leones. T his feems likewife 
to be the plant defcribed by Valerius Cordus \U under the denomi
nation o f  olfenicbium ; and, by DodonauSy under that o f  apium fyl~ 
veftre  ̂ fiv e  tl^Jfelium § ;  where the defcription, place o f  growth, and 
form o f  the roots, agree cxa(5tly  with the plant under confideration ; 
tho* his figure is execrably bad. T his bad figure is copied, and the 
defcription tranflated, hy Gerard "**\n his Herbal, without m aking any 
mention o f  Dodonaus. This figure is likewife copied in Parkinfon^s 
Theatre o f  Plants. John Baubin^ Mattbiolus^ Gerard^ Parkinfon^ and 
Morifony have given us figures o f  this oenanthe \ but thefe repreientations 
give us fcarccly any other idea o f  the plant, than that it is an umbelli- 
ierous one, with roots divided like thofe o f  Afpbodel. O f  thefe, how
ever, Morifon'%\-\\% the beft ; and his defcription, in his Book de U w ' 
belliferisy is very exadt and copious. M r  Ray'% defcription is taken 
from Lobel. I have at the bottom o f  the l||) page recited the various 
fynonyma  ̂ under which this plant is mentioned amongíl authors.

A s

 ̂ •  Lnlefs the olfenichiumcÁValerius Cardus, and t l^ d iu m  o f Dction/eus, hereafter men- 
tioneu, arc other names o f  the plant in qudUon»

+ ^ verfaria  Plant, nov. 326. || VaUr. Cord. p. 149. § Dodan. P c m p t.ó S j.
G e r a r d , 1020. f f  Mori/on Umbel.

_ lili O E N A N T H E S , di qua hic agitury f\nm\ma%
Oenanthe tertia U a ttlm li, p. 629.

Oenanthe,
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A s  it appears, from what I have laid down, that the ccnúiithc c f  Lo- 
heU and dcuta aquatica o f Wepfer^ have not been I'ufTiciently dillin- 
guifli'-d by mcdical writers hitncrto, I hope 1 lhall ftand excufed for 
making a few oblervations upon this Jail. 'I his, though a plant fre
quently met with upon the Continent, and very well defcribed by bota
nical writers, we feldom find near London ; but it grows in many parts 
o f  England by the fides o f  largt; ftanding ¡loois, and near the banks o f  
fens, i am informed by Robert More^ Efq-, an excellent Botanift, and 
a very worthy Member o f  this Society  ̂ that it grows plentifully in many 
parts o f  Sbropjhire. I have lately received it from D r Wilmtr^ who 
gathered it by the fides o f  the river Colne  ̂ not far from Uxbridge. It 
is mentioned by M r Ray to grow  near Brereton-'^ltirz in Chepire^ and 
in feveral ocher places. Y ou  ñnd it mentioned by Gefner *  i and Wep~ 
fcr^ in his ilifto ry  thereof, has given us four tables o f  diftcrent parts 
fuffieiently accurate. It is figured and defcribed by J o h n B a u h in \. 
LohePs Icon. 208. relates to this plant. Dcdona^us^s figure, which is 
not a bad one for the time, is copied both by Gerard and Parkinfon. 
Morifon has given us two figures thereof, one in his general H iftory, 
tiie other in his Book de Umbelliferis-, though under different names. But 
tlie moil elegant and defcriptive*figures are thofe o f  the Hortus Eyjidi^ 
tenfis and Rivinus. A s  the fynonyraa o f  this plant are very many, and 
very diftercnt, I have infertcd them at the bottom o f  the page ||.

Though the medical writers have not fufiiciently diílinguiíhed thefc 
plants, the Botaniíls have. Thefe indeed, in their turns, have been as

Obfervatlom on the Oenanilie aquat. & c. 7 0 9

Cenanihc, fucco virofo. Cicuta; facie J  III. p. 193.
Oenanthe, Charophylli folüs. C  B. P . 162.
Filipéndula, Cicuta; facic. Ger. Emac. 1059.
Oenanthe, C icutx facie Lobeiii. Park. 894.
Oenaiithe intixima, iucco virofo, Cicuta; facic. it/sW/. H iil Seil. Q. T ab. 9.
Oenanthe, foliis omnibus multifidis obtufis, fere requalibus. Hort. CliJ'. 99. Roj¿n. 107« 
Engliih wild Parfley. G ir. 1020. and Hemlock Dropwort, p. 1059.

Gefner Hort. 254. + 7 .  B . III. 175.

II C IC U T ^ E  aquatic.^ fynonyma.
Cicuta aquatica, G efn .ílo rt  254. iVepfer. Flor. Lap. 103.
Cicuta maxima quorundam. Hort. Eyjlet»
Cicuta. Linn. Hort. C liff. 100.
Cicutaria. R iv . T ab. 76.
Sium alterum. De¿í. Pempt. 579.
Sium alterum Olufatrí facie. Lob. le .  20S. Ger. Em. 256. R a ti HiJ}. 450.
Sium Eruca; folio. C. B . P . ,154,
Sium majus anguftifoHum. Park. 1241.
Sium foliis rugofis trifidis, feu multifidis dentatis. M or. U m b. 63. T a b . 5.
Sium, pinnis laciniatis, pinnulis trifidis, nervo non foliofo. H aller. Hel'V.^^^i.

It is called in Engliih Long-leaved iVatcr-CrtJfes by Gerard^ p. 256. very injudtcioufly ; 
and W ater Par/neppe by Parkin/ont p. 1241, but much better named by M r Ray^ Long
leaved W ater Hcmlock.
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negligent, when writing concerning their ufesi(i). So that, notwithftand- 
ing L o M  long ago (2) informed the world, that the oenanihe cicuta  
facie^ in it*s cife(5ls, was very like hemlock ; and that thoie, who had 
eaten it in failads, were almoll killed by i t ; this plant occafioning ver
tigo's^ and other violent fymptoms ; yet Morifon^ in his Treatifc o f  
umbelliil rous plants, though very exaól in the defcription o f  the fpccics 
o f  which we are now treating, reco:ii:nends indifcriminatcly the whole 

genus, as being temperately warm and dry j that they are ufciul in 
cleanfing the urinary palTagcs, and in opening obftru6tions: he quotes 
the authority o f  Diofcorides for giving the powdered roots in wine to 
cure the dyfury, and to help althmatic comp aints. W hat the oenanthe 
o f  Diofcorides was (3), nobody has determined. H e  defcribcs it, as 
having leaves like parfneps, white flowers, .1 thick ftalk about a (pan 
high, feeds like thofe o f  arrach, a large root divided into feveral round 
heads, and that it grows in rocky places. A  fliort account o f  the oe
nanthe, together with ic*s ufes in medicine, is taken from Diofcorides by 
Pliny (4 )  the Naturalift. W hat the p ant was that Diofcorides here re- 

¡i commends, is uncertain : none o f  the fpecies we are acquainted with
j come near this defcription ; all thofe, that we know, much exceed his
j meafure ; none o f  them have leaves like parfneps, and all grow  in wa-
' rery places. RuelUus (5), Ftichfitis (6), Tragus (7), Dodonaus ;8), and

Matthiolus (9), have given us the filipéndula or dropivort, for the oe~ 
nanthe o f  Diofcorides: but this cannot be that plant, becaufe it’s feeds 
are not like thofe o f  arrach *, neither has it a large root divided into 
many heads. Parkinfon {io)y  no great favourer d i Lobely fays, that 
“  Lohel only brandeth his oenanthe cicuite facte  to be virulent and ve- 
“  nomous, from the reJations o f  the north country people, where he 

fays it chiefly grows.”  M r Ray, in his H iñ ory , though he has 
tranfcribed Lohelh  Defcription, in w'hich it’s venomous qualities are ta
ken notice of, leaves this matter to further examination,' other Botanifls 
being o f  a different opinion.

T h e  inftances mentioned in thefe papers are but too fufRcient tcRimo- 
nies o f  the malignant properties of this plant j but Vix Miller^ a worthy 
Member o f  this Society  ̂ informed me further, that, not many years fince, 
a whole family were poifoned therewith at Batterfea. A s  this plant is 
frequent fo near us, and as it’s appearance and fmell are fo fmallage 
and celeri, we are greatly interefted that the knowledge o f  it be extendr 
ed as much as poifible. A s  I find no good reprefentation thereof 
among authors, and as a good figure coj)veys a ilrongcr idea to the 
generality o f  readers than the moft accurate defcription, I have procured

{\) Matthhiur, fpcaking 0/ the oenantbi, lays, p. 628. Putamus tamen a ea tcr iifiii-  
ptfidu /f non muUumdifferrt. L cb .efiJd vtr/a ria  were publiihed m 1572.

(3 ) Otym^n 7 et fxiv ¿Vüjj 5 m uíuí. K«/ Kav? l̂y

ty DtofcorUA^ i i i .cao. l i c .  (4) Plinii
fli t  ,  Í5) Pag- 265. (6J Fucl̂ î ilift. 563. (7) Trag.

P- ,(8) Pcmpt. 56. (9) Pag. 627. (10) P a r i.  I ’iiciit. S95.
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that admirable artift M r Ehret to draw not only this plant, but alfo the 
cicuta aquatica o f  IVepfer; that they may be the more cafily known 
from all plants, and diftinguifhcd from each other by their being both 
fccn at one view. From  thefe drawings the ingenious M r M yrJc 
has very accurately engraved the figures hereunto annexed.

P . 5. I am informed by M r  Ehrcty that, in drawing the osnanthey 
which he has executed with his ufual elegance and accuracy, he was 
obliged to have a quantity o f  it placed before him upon a table j 
when, the room being fmall, the ejf*uvia thereof cauled in him an 
univerfal uneafmefs, with a vsrtigo ; fo that he was conftrained to 
have it removed, and never after place before him but a fmall piece 
at a time.

There is fomcthing in the formation o f  the root o f  the cicuta aquatica 
before-mentioned, deferving particular notice. T his plant generally 
grow s either near the fides oí large ftagnant waters, or in ihallow 
rivers, whofe ílreams are flow. Tow ards the end o f  autumn, or the 
beginning o f  winter, the root for the fucceeding fummer is formed 
out o f the lower part o f  the ftalk. Out of the crown o f  this root are 
then feen the rudiments o f  the leaves o f  next yc^v (fee Fig. 136. <2.) Fig. 136. 
and from the fides o f  this grow  the crowns of fevoral fmaller roots.
T h is  root, in it’s whole length, is divided tranfverQy into a number 
o f  large unequal cells (fee Fig. 137*) correfponding with the par-Fig* >37- 
titions, which divide thefe cells, the furface o f  the root is marked 
circularly with little round deprcíTions. So great a part o f  this root 
is occupied by the cells, that it becomes fpecifically lighter than w'a- 
t e r ; fo that, in winter, upon the increafe o f  water in the rivers and 
pools, this root, as well that part intended for the fuccceding fum- 
mer, as that which furniíhed the plant the preceding, is buoyed up.
T h e  old root then rots, and floats upon the lUrface o f  the water with 
the new one all the winter (fee Fig. 136. h.) ; and in rivers thefe are 
frequently carried to very great diftances from the places o f  their 
growth. In the fpring the old root is wafhed away ; and the new- 
one, upon it’s coming near the foil, fends out from the circles be
fore-mentioned, particularly from thofe nearefl the bottom, a great 
number o f  long flcnder white fibres, by which this root becomes 
again fixed to the foil, propagates it’s fpecies, and remains thus, un
til, by the rotting o f  thefe fibres, it is again weighed up. T h e  old 
root decaying, and being waihed from the new, is th e ca u fe o f  that 
truncated appearance we obferve in the root o f  the figures o f  Dodo- 
n¿cuŝ  ParkÍ7ifony and Morifon^ who have exhibited this plant in a 
flowering ftate. This provifion o f  cells in the root feems to be given 
to this plant by nature, that, as great part o f  it’s root is apt to periih 
in winter, vegetation might not be prevented, nor the root deftroyed, 
unlefs the whole number o f  ceils are fpoiled, which very rarely hap
pens.
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«/“Fig. 134. 
<xhibiting tbt 
Oenanfhe 
Licuix facie.

rtprrftnting 
v  t Cicuta 
aqijc:;ca of 
Wcpfcr.

«^2 A  poijbnous root found mixed ‘with Gentian.

Explanaiha tuberofe FOOts furrounding the ftalk. b, A  leaf taken
. . .  bottom o f  the ftalk. r, A  branch with the umbels o f

flowers in different ilates. dy A n  anterior view o f  the flower o f  it’ s 
natural fizc. ¿-, A  pofterior view o f  the fame. / ,  T h e  anterior ap
pearance o f  the flower through a mifcrofcope. g , 'Fhe pofterior view 
o f  the fame, by A  view o f  the rudiments o f  the fruit after the decay 
o f  rhc flower, r, T he fame magnified.

Exptar.ation dy A  brancli o f  this plant with it’s umbels o f  flowers in different ftates- 
0/Fig. 155. Oy T h e  appearance o f  the bottom o f  the item, growing from the crown 

o f  the old root, An anterior view o f  the flower o f it’ s natural fize. 
dy An anterior view o f  the fame magnified, A  pofterior view o f  the 

flower magnified. / ,  T h e  Vafculum feminaky and feed, g . T h e  
fame magnified.

Explonathr. Fig. 136. üy T h e  rudiments o f  the leaves. by T h e  old rotten root not 
136, yet icparatcd from the new one o f  t!ie preceding fummer. 

an 137.  rc‘ p -  ^  Jon«iitudinal fcdion o f  the root exhibiting the cells.
prtfinttng the O / o  O
f pot o f  the Cicuta aqjatica in IHnter.

account following Eccount Is the bcft I have received o f  the poifon-
o\is tffedts o f  a noxious root, lately found in a parcel o f  gentian, and

exhibited for ufc to feveral perfons inftead o f  it. And as it is attended 
emingthe with fuch dangcrous confcquences, Í thought even an imperfcft rela-

better be given immediatelys than to expeót more cir- 
leibv li^D  <^umftances, and wait fo long for them, till greater mifchiefs might 
F.r[s.  happen, by the inattention o f  fuch as are conftantly adminiftring medi- 
dS6. p. 240. cines. T h e  following account was fcnt by a gentleman o f  Hamhleden 
Feb. & Mar pariili, BucktngbamJIjire ■, and is found to agree in general with fome 
M a r c h o t h e r  fatal inftances that have liappened fince in London.
1-4;. Mary Burgejsy aged 60 years, about 5 in the morning, drank o f  an

infufion o f  only one pennyworth fwithout other ingredients) o f  fuppcfcd 
gentian-root, in { a pint o f  white w in e : it is uncertain what urccife 
quantity flie took ; but in 2 hours afterwards flie faltered in her ipeech, 
h?id twitchings and convulfions o f  her hands fo far, that the ignorant 
by-ftaiiders alledged the poor woman was drunk ; and fo left her in 
bed till 12 tofleep it out. On their return however flie appeared much 
v/orie, was fpeechlefs, and remained fo 3 whole days, and did not 
know any body all that time. In her illnefs a purging came on, and 
at laft carried her off.

Katharine Woodwardy aged 44, took about a tea-fpoonful o f  the 
fame wine, and foon after fell down fpcechlefs, and her limbs were 
paralytic near 36 hours: after that flie recovered her fpeech, but con
tinued ill above a fortnight, and part o f  that time her under jaw  was 
convulfed, and flie bled both at mouth and nofe, in che beginning.

Mary BigginSy aged 33 years, tafted a much iels quantity o f  the fame 
wine than the former had done *, and though terrified at her neighbour’ s 
bad fymptoms, fhe drank warm water with oil) in order to vom it j yec

Ihe
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Apoifomui rcot found mixed with Gentian. 773

1 fhc foon ftaggered, and grew delirious, could not fwallow any folids,
I and lofl' the perfeft ufe of her eye-fight a fortnight.

T h e  vague reports o f  thefe, and M r Pots'% cafes induced me to ob
tain the favour o f  2 or 3 Druggifts to look over fome gentian-root, one 
parcel o f  which had no lefs than o f  a root, which at firft fight was

' difcovered to be no gentian.
This root, for which we have yet no name, is o f  a greyifh brown 

colour externally, but it is browner, and more refmous internally: moft 
o f  that which 1 have feen, is about the thicknefs o f a finger *, tho’ fome 
is much larger and whiter*, which is a reafon with feveral for thinking 
there arc 2 forts of it *, and indeed fome pieces emit a ftronger and more 
naufeous fm e l!: but this I apprehend may be occafioned only by a Jarger 
quantity o f  refm in them. A ll o f  them arc o f  an acrid pungent tafte, 
and leave a drynefs on the tongue.

I judged it therefore neceíTary to try what efFecls this root might have 
on dogs, that I might thereby the better conjeClure concerning them on 
the human fpecies. W ith this intention I decofted Jfs o f  this unknown 
root, powdered grofsly in $x o f  fair water, till ij were evaporated ; then 
!ct the decoction (land 6 hours. After this I gave half o f  it, ftirring 
up the powder, t o a  young dog. T h is  made him inlhntly foam at the 
mouth ; he grew fick, and vomited part o f  the dofe ; yet in lefs than 4 an 
hour reeled like one drunk, had twitchings o f  his limbs, and after fome 
time the motion o f  his heart was irregular, and intermittent, tho" ftrong: 
he was fleepy about an hour, but came gradually to himfelf in -I an 
hour more, and cat victuals, which before he refufed.

T w o  days after, the fame dog took 5 iv o f  decoílion of gentian made 
as ftrong as the former j but I difcovered not any bad fym ptom  from Í
it. I ufed this quantity, as gentian-root is fometimes given to thac 
quantity in the praClice o f  phyfic. It is above 10 days Unce he took 
the nríí dcco¿lion j and hitherto continues well.

Another dog took above o f  the unknown root, finely powdered, 
and mixed with butter : it inilantly made him foam from the mouth, 
and caufed fudden vomiting, and, in ! an hour, weaknefs ot his limbs,

1 and ftaggering, which lafted ' an hour, and then he recovered.
■ I tried to give a larger quantity to another d o g ; but it being too

much like other irritating medicines, caufed fo great a vom iting, as 
j deftroyed the efFeds which a fmaller quantity had before produced.

One o f  the dogs had fome loofe ftools after taking i t ; another urined 
picntilully. L ik e  experiments have been made by M r Pearce at Sc fl
Thomas*% hofpital, which had nearly the fame event. *

T h o u gh  none of the dogs were killed by this drug, biit remain to 
appearance well, yet all Apothecaries have fufficient reafon to examine 
very ftriélly their gentian, and to rejc£t what they find not genuine, 
fince one o f  the women before-mentioned, and a man that I have heard 
of, arc both dead ; and fince gentian is o f  general ufe in medical com -

pofitions.

J



7 7 4  origin o f  A m b e r.

pofitions, as well as the primary ingredient in the cordial bitters ladies 
make for their own ufe.

Sxiraci o f  X X I. After all that has been written upon the fubje£t o f  amber, it’ s
o n  e f f a y u p í H  ^  mcafurc, unknown. Several ingenious men
Ambc'fr h  fearched into this affair upon the fpot where the amber is princi-
|0hn Fothcr- pally gathered : they have related their obfervations with great candour-, 
gill, M ' D . tliey have given us the conclufions they drew from the fa6i:s they dif- 

covered ; yet without fatisfying us intirely about many particulars.
N*’  ̂ knowledge o f  tlic nature o f  things can only be acquired

472. p. 21.' from the things themfelves, I have carefully collected every material 
Jan&c.  1744. fa£t I could meet with, from thqfe who were beil acquainted with the 
i2í/7í^M;irchi. qj.' this fubjeél, and whofe induftry and accuratenefs in
*r43‘4- obferving, and good faith in relating their obfervations, have been ge

nerally efteemed unexceptionable. O f thefe I lliall only mention /^z- 
gandus^ Hartman^ and Sandelius *, the laft who lias written, as far as I 
know, profeifedly upon this fubjeii:.

T he evidence which thefe gentlemen afford us, I have endeavoured 
to throw together, in the moil natural order I could, without refpedt 
to any hypochefis : but as this enumeration o f  fails admits o f  no abridg
ment, my papers would take up too much room ; therefore I can only 
refer to the eflay itfelf. Upon this foundation o f  fails  is built a dif-

■ cufilon o f  the following problems ;

1. W hether amber is not ftriflly a marine produilion *, or is reduced 
by fome quality o f  the fea-water into the condition we find it in ? 
O r,

2. Whether it is not to be confidcred only as a bituminous body, g e
nerated in the bowels o f  the earth ? O r, laftly,

3. Whether it is not, in it’ s origin, a vegetable produflion, a refm j 
but changed into it’s prefent form by a mineral acid ?

It will only be neccffary, in this place, to mention, that, after having 
ihewn the difficulty o f  maintaining the 2 firil, I have undertaken to 
fupport the laft o f  thefe opinions.

1 endeavour to make it appear, that A m ber was, in it’ s origin, a 
vegetable refin *, the produdl, perhaps, o f  the fir or pine kind ; by con- 
f i d e r i n g  the appearance o f  the fubftance itfelf: and that chough it has 
fome diftinguiliiing properties, yet it has many others, which are com 
mon to an indurated refin. It’s afpedl, it’ s texture, it’s form, are ar
guments for this. T h e  bodies which it is know n to inclofe, are urged 
as proofs, that this inclufion could not happen in the fea, nor in the 
earth, but upon it’ s furface ; as the included objeils are m oilly  animals, 
m oftly volatiles to o ; very few reptiles, except fuch as are often found 
aloft in trees, as ants, fpiders, and fcarcely ever any aquatics, are 
found in amber. A n d , I believe, I may challenge all the cabincts o f  
the curious to produce one inftance o f a marine body having been found

naturally
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An m jay upon the origin o f Amber. '

naturally inclofed in amber. T h at there are feveral fiilitious ones, is 
granted.

T h at this refin with the trees which afforded it were buried in the 
earth by the Deluge, or by fome fuch violent renverfenient, and there 
conftitute the proper veins o f  amber, I likewife endeavour to make ap
pear, irom the fame evidence o f  fa6ts. T h e  fubilance of which thefe 
veins confiil, hath feveral genuine charaéleriílics o f  wood ftiil remain
ing. T h e  texture o f  this iubftance is often an undoubted proof o f  what 
it hath been ; being fibrous, and, when dried, fwims in water, and 
burns like other wood. T he amber is not diipofcd in thefc veins in one 
continued ftratum  ; but lumps o f  it are irregularly diíTeminated through 
the whole o f  what I call the woody mafs.

A  difiiculty, which naturally offers itfclf in this place, is attempted 
to be removed : what proof have we, that this, which is called v;ood, 
is not mere foíTil wood, the produ<fl o f  creating power, exert'..‘d in the 
place where it is now found ? It is anfwered. T h at as there are undoubt
ed proofs, that many fubftances now occur, where they were not ori
ginally framed, we are under no greater difficulty in accounting for the 
change o f  place in one than the other. It is known, that the exuviae o f 
fifhes are íometimes found on the tops o f  the higheil mountains. T h e  
bones o f  large animals arc met with at prodigious depths, where nature 
never formed, nor art conveyed them. W hole woods are found under
ground. T h e  caufe that effedfced thcfe, was capable o f  the other.

Y e t ,  allowing thefe allegations to be juft, by whatcaufes is thischange 
produced ? It is urged. T h at time is one o f  the caufes •, ánd that the 
reft is completed by the acid o f  the earth, a vitriolic mineral acid. It is 
proved, from the faóts above-mentioned, that fuch an acid is prefent 
wherever amber occurs in it*s proper m atrix: that it is fometimes found 
in the amber itfelf, in it’s genuine appearance ; that the acid o f  the fait 
o f  amb'T appears, from experiments, to be vitriolic ; that common 
turpentine (a known vegetable reCn) aííbrds, by proper management 
with a vitriolic acid, a confiderable portion o f  the fame chemical prin
ciples that amber does ; that thofe pieces o f  amber, which have been 
found foft and imperfcét, arc nearly related to a vegetable refin : in ihort, 
it is endeavoured to be proved, that we have the ingredients o f  amber 
in our power, and that nothing is wanting but a fuccefsful application 
o f  them to each oth er; at leaft to procure the medicinal preparations o f  
amber at an- eaf^ expence. T im e and repeated trials may, perhaps, 
ripen this beginning, in fomebody’s hands, into an happy ufeful im i
tation o f  this valuable fubilance.

'J'his account is concluded with an inquiry into the medical virtues o f  
amber, and fome o f  it*s principal preparations. It is obferved, that a 
fubilance o f  fo firm a texture, as ícarce to yield to any common men- 
ftruum^ is not likely to produce any confiderable efiefts upon the hu
man body j and that, indeed, there arc very few genuine.inftances re
corded of a n y : that bufy imagination m ight, probably, at firíl, intro

duce
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duce it, prejudice fupportic, and engage men o f  parts and authority to 
recoinmend it to their inattentive fuccelFors.

I ihall finifh this abílraót with remarking, that, were fome o f  the 
leifure moments o f  men oi great abilities and experience devoted to in- 

x n i  the world o f  the inefficacy o f fuch metiiods and ni;:.;iciiits as they 
..ive proved to bf fo, Thyfic would be rct'uced into narrower bounds ; 
thc*y W';uld menc the tha:iks o f every one in the profefilon ; and poftc- 
rity, at leaiV, would conuiicnü Ciicir endeavours.

770 method o f gathering Manna near Naples.

i for
hive

X X II. A t  Arter ẑo  ̂ a town between 'NcpUs and Bemrjcnto^ I found 
an ailvcoppicc, o f  8 or lo  ye.u-s growth, trom which they c o l t ó e d  

It I'eemed to have been tapped 2 years for tiiat purpofe ; the 
branches had been barked each year about an inch broad, and 2 U’ct 

Ittur/rom high ; but thcy told me this was done by an inch at a time.
Robert Moif, They place a cup at the bottom o f  the wouml, which they cmjUy 

ff /̂r every < days. This iiquor becomes manna. T iicy formerly let it <iry
, \\ ¿ilion* 1 I i r* I * y î*'l 1

/ .9 i p r c jc n t  w a y  k e e p s  i t  c l e a n e r .  I n e  m a n n a  be-
iQ,- p 470 gins to run (they fay in the Scripture ftyle to raifi) the beginning of 
Mai JVC. Juguft ; and if the feafon proves dry, they gather it 5 or 6 weeks. 'I'he 
iTso. RtaJ King o f Naples has fo large a revenue from it, that he is extremely 
jopc 21. jealous o f  it, during the feafon guards the woods by Sbirri^ who even7 jC.

iire upon people that come into them, and he makes the (Icaling ot the 
liquor death. T he feafon in which I was at Arienzo prevented my fee
ing the fpecies o f  alh. I believe it to be what our Gardeners call the 
flowering afh ; the complexion o f  the bark and bud agrees with one oí 
them I have in my garden at Lindley. I 'h e  man who Ihewed me the 
wood, told me, it bore a pretty flower in the fpring. A t  Pifa  in the 
phyfic-garden thcy íhewed me that tree in bloom as the manna-afli. 
The tree is indeed common enough in that neighbourhood : I wonder 
M r Ray docs not mention it among the plants found there by him.
T he Italians call it Orno, A  Botanift at Rome told me it was the ornus
ojficinarum. A  Phyfician at Benevento to tlic fame purpofe, that it was 
the ornus ufed in medicine. A  perfon is gone from Rome to Naples^ 
who has promifed to be very particular in getting you information o f  
their manner o f  curing it. H e  was bred a Chemift, and told me many 
ways o f  counterfeiting the feveral appearances o f  it. T h e  moft common 
is with Glauher*i falts and fugar, with a fmall mixture o f  manna. 'I'hc 
price o f  manna at Naples^ they told me, was 4 carlins (4  [ d, fterling 
each) the rotolo (32 ounces). *

Jn account X X I I L  A ltho ’ pot-afli is a thing daily ufed, and well known even
ofthtprepa- to the vulgar ; yet, as the making it is a mechanic art, pradlifed only

vulgar, and negleéled and overlooked by the learned, fo we have 
‘variouf Lnds fatisfaitory account o f  it ; and they, who underftand it, gene-
tf/Pot-aili; rally keep it a fecret, lefl: others ihould learn fo beneficial an art. But
¿y John Mit- as it is a commodity that no nation hardly can well be without, cither

for
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for making foap, glafs, dying, or bleaching, io the way o f  making icchell, M, d. 
is generally underllood in moil countries, except our own. For in ^ 5. 
France^ and other countries where they make wine, they make a kind P 
o f  pot-afli in an eafy manner from the lees o f  their wine. Jn thofe and Read 
other more fouthcrn climates, they have many kinds o f herbs hereafter Nov. i ? W  
mentioned, either fpontancous, or cultivated on purpofe, which they as 24- 174S. 
cafily convert into pot-aíh. Jn Germany  ̂ and other more northern 
countries, they make great quantities ot pot-afli by extracting the falts 
o f  their wood-aflies, in a manner that is well known. But it is only in 
Rujp.a  ̂ Swederty and other northern nations, where the art o f  converting 
their wood-alhes into pot-afli, widiout the tedious procefs o f  elixivia- 
tion, is cither well known to the learned, or practifcd by the vulgar.

By this means m oil nations are fupplied with this necellary commo
dity o f  their own, except who might be iupplicd with any
quantities ot it, from the great plenty o f  otherwife ufeiefs wood they 
have in their colonies, i f  not at home, i f  they knew how to make it.
But it leems this art is io  little underilood among us, that many at
tempts I have known to make pot-aih have ail proved unfuccefsful 
merely upon that account, fo as to be entirely laid afide. T his has put 
me for fome time upon inquiring into the ways o f  making this com 
modity, o f  which feveral have been fuggeíled to me, from the feveral 
trials and informations hereafter mentioned.

it is well known, that the alhes o f  all kinds of vegetables whatever, 
afford pot-aili in fome meafure or other j altho’ fome are much more 
fit for that purpofe than others, which may be determined trom the 
experiments o f PbiL Tranf, N  '. 243, p. 281. Boerhaave^ M ernty 
and others *, fo that we need not infill upon them here.

A s  for the trees and herbs o f  our colonies in N . America^ m oil o f  
thofe that are common in their woods are known to be fit for this pur
pofe, as the aihes o f  them all, burnt promifcuoufly in their houfes, 
make a very ílrong lye fit for foap. O f thefe, the fittell for that pur
pofe is their hiccory, the moft common tree in their woods, which makes 
the pureil and whiteil allies, o f the fliarpell taile, and ílrongeíl lye, o f  
any wood I have feen. T h ó r Jikkwecd\^ faid to do the fame, which is 
as common a weed. For this reafon the aflies o f  both thefe plants 
were ufed by our Indians there, inilead o f  fait, before they learnt the 
ufe o f  common fait from the Europeans. T h e  afhes o f  tobacco likcwife, 
when damnified, or not fit for a market, or it’ s ilalks. Hems, and fuck
ers, o f  which great quantities arc thrown away, and rot and periih, are 
very fit for pot-aih, as they contain a great deal o f  falts, and are well 
known to make a ílrong lye.

On the other hand, pines  ̂ fajfafras^ liquid amber  ̂ or fw eet 
or all odoriferous woods, and thofe that abound with a refin or gum , are 
unfit for pot-afli, as their afhes are well known, even to our planters, 
to  make a very weak lye, unfit for foap.

An account o f  the preparation aiid ufes ^ P o t-a ili .  y j j
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78 account of the preparation and ufes íj/Pot-aíli,

Bcfidcs thcfethat contain little or no üilc, there are fome other vege
tables that aftbrd a large quantity o f  it, but make a bad kind oí pot- 
aili, at kait for many purpoi'cs, on account o f  a neutral fait with wiiich 
thev abound. T his feems to have been the cafe o f the pot-aíli made in 
yjfrica, in a manufaélurc o f  that commodity fet up there by the Jfric^tn 
Companv, which M r lioujhft (who was chiefly concerned about it) tells 
us, in his Travels, proved fo bad, on account o f  a neutral fait it con
tained, that the manufacture was left oíí on that account *, or, perhaps, 
from their not knowing how to make it aright. W hat thole vegetables 
are, that afford this kind of alh, is not well known, if  it be not fern, 
and fome fea-plants.

Whateve r vegetables we make our pot-afli o f  fiiould be frefh or 
green, and no ways rotten, dried, or decayed. T h ey  lliould likewifc 
be burnt to aihes by a flow fire, or in a clofe place ; otherwife, when 
they are burnt in the open air by a ifrong fire, great quantity o f  the 
aflu-s is confumed in fmoke, by the faline and terreftrial parts being 
carried up in fumes, before they are feparated from thefe exhalable 
parrs by the aétion o f  the fire. For the difference between burning 
wood in a clofe place, or the open air, is fo great, that the quantity 
o f  afhes obtained from one is more than double the other. T h is  we 
learn from the experiments o f  Lundmarck hereafter mentioned, who tells 
us, he burnt a quantity o f  birch in a dole  itove, from which he obtain
ed 5 pounds o f  allies ■, whereas the fame quantity ot the fame wood 
burnt in the open air, yielded only 2 pounds.

It is for this reafon, that molt people who make pot-afii, burn their 
wood in kilns, or pits dug in the ground ; altho* the Swedes burn it in 
the open air, as the author above-mentioned informs us. This firil itep, 
or the burning the wood to afhes, feems to be taken by many ibr the 
whole procefs o f  making pot-afh ; for they who pretend to have learned 
this art in as well as Leinsry and fome other authors, hardly give,
us any other account of it.

But, in order to convert the allies, prepared in this or any other 
manner, to what is called pot-afh, there are many different ways prac- 
tifed in different countries, which make as many different kinds of pot- 
alh, thatai'c all to be found in our markets, and have all their refpectivc 
ufes.

1. T h e  firil o f  thefe is commonly called pearl-aihes by our people, 
who import great quantities o f it from Germany. T his is no oti.er than 
the lixivial fait o f  wood-kflies, extracted by m aking a ftrong lye o f  
them, and by evaporating it to drynefs, in a manner that is w-ell known, 
and fufficiently explained by Kunkelius in his art of making glafs. Beer- 
baave^ and many others; fo that w'e need not infift upon it here ; we 
jhall take a more fit opportunity to explain it, for the ufe o f  our people 
ill America.

2. But the art of converting thefe wood-aihes into pot-afh, without 
this tedious procefs o f elixiviation, is only pradtifed in Ruffia, Sweden^

and
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and other northern ccuntries, where it has been lately difdofed by one 
Lundmarck^ who cells us he had often made it himfclf, in the manner 
he now dcfcribes. I 'h is  account is containc'd in an academical differta- 
tion upon this fubjeiilat Abce in Sweden  ̂ and was communicated to me 
by D r Linneus^ ProteiTor o f  Bot.my at UpfaU as a genuine account o f  
this art; which I think has hitherto been generally unknown.

This author tells us, “  T h ey  have many large wooils o f  beech in 
‘ Smolandy and other parts of Sweden  ̂ in want o f wnich they take alder:
* of thefe they arc allowed to ufc only the old and decaying trees for 
' this purpofe, which they cut to pieces, and pile in a heap, to burn 
‘ them to aihes, upon the ground, by a flow fire. T h ey  carefully 
‘ fcpurate thefe afhes from the dirt or coals in them, which they call
* raking them ; alter which they collect them in baílíets o f  bark, to 
‘ carry them to a  hut built in the woods for this purpofe. This they 
‘ continue to do till they have a fufficient quantity o f  thefe aílies. Then 
‘ their whole art follows; for which they choofe a convenient place,
‘ and make a pafte o f  thefe aíhes with water, by a little at a time, in 
‘ the fame manner, and with the fame inftruments, as morter is com-
* monly made o f  clay or lime. W hen this is done, they lay a row o f  
‘ green pine or fir-logs on the ground, which they plafter over wicii 
‘ this pafte o f  ailies; over this they lay another layer o f  the fame itrait 
‘ logs o f  wooti, tranfvcrfely or acrofs the others, which they plafter 
‘ over with the aihes in the fame manner: thus they continue to erect 
‘ a pile of thefe logs o f  wood, by layer upon layer, and plaltenng 
« cach with their paile o f  afhes, till they are all expended ; when their 
‘ pile is often as high as a houfe. This pile they ice on fire with dry 
' wood, and burn it as vehemently as they can ; increafing the firefrom 
‘ time to time, till the aihes begin to be red-hot, and run in the iire. 
‘ Then they ovcrfet their pile with poles, as quickly as they can ; and 
 ̂ while the afhes are ftill hot and melting, they beat and clap them, 

« with large round flexible fticks made on purpofe, fo as to incruíl the 
‘ logs o f  wood with the afhes ; bv which the aihes concrete into a folid 
‘ mafs as hard as ftone, providing the operation has been rightly per- 
‘ formed. T his operation they call IValla^ i. e. Drejfing. A t  latt they 
‘ fcrape off the fait thus prepared, with iron inftruments, and fell it 
‘ for pot-afh ; which is o f  a bluifh dark colour, not unlike the fcor'tec 
‘  o f  iron, with a pure greenifli white fait appearing here and there 
‘ in i t / ’

A ll  the pot-afn we have from Rujfmy Sweden  ̂ and D anizick, is ex- 
a flly  like what our author here dcfcribes, and feems to be made in this 
manner. It is, however, generally obferved, that the Ruffian is thebcft 
o f  thefe, on account o f  the greater quantity o f  fait in it. N o w  if, in the 
preceding procefs, we make our pafte o f  the afhes with lye, inftead of 
w'ater, it is plain the pot-aíli will be impregnated with more fait, and 
make all the difference there is between thefe forts o f  pot-afh. This 
then is likely to be the practice in Rnffia ; where their wood may like-
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wife be betttr for this purpofe, and afford more fait. This is well known 
to be the cafe o f  different kinds o f  w ood: fo our author abovc-nicn- 
tiontd cells us, he obtained 2 ’ to o f  fait out o f  eight cubic ells o f 
poplar, which was very iharp and cauilic ; but the lame quantity o f  
bircb afil>rded only .one pound o f  lalt, and that not fo ftrong j and f .r  
hardly yielded any at all.

T he way of making pot-aíli above defcribed may be the more cafily 
underilood by our people in America^ tor whom this is chiefly intended, 
as it is the fame with their way o f  making lime o f  Hiells, the only lime 
they ufe in muft places. Thefe Iheils they burn to Jimc between the 
layers o f  a pile of wood (inltead o f  a kiln) till it is reduced to allies, in 
the lame manner as is here diredted to be done with aflns, to m.;kc pot- 
afii. I 'he lime, thus made, is reckoned very good ; but, as it is im 
pregnated with the afhes o f  the wood, and the marine fait that is oiten 
in the fiiells, it is apt to make the houfes that are built with ic very 
damp in moiíl weather ; fo that the water often runs down their walls 
in ftreams *, which cannot but be very unwholfome in an air that is na
turally clofe and dam p: the only way to prevent which would be, to 
waili and dry their fliells frequently, and burn them in dry pine, that 
afford little or no lixivial fait. But to return to our purpofe :

3. There is another way o f  making pot-alh, practif:rd chiefly in Eng
land  ̂ where tiicy make it in the following manner, as I am intormcd 
by feveral, who have I'ecn it done :

W ith  their aflies o f  fern, or wood o f  any kind, they make a lye, 
which they reduce to what they call pot-afli, by burning it with ílraw. 
T o  do this, they place a tub full of this Jye nigh a clean hearth o f  a 
chimney, in which tliey dip a handiul o f  Joofe ftraw, 16 as to take up a 
quantity o f  lyc with it. T he draw thus impregnaR'd with lye they car
ry as quick as they can, to hold it over a blazing fire on their hearth, 
which confumes their ftraw to allies, and at the iiime time evaporates the 
water from the falts o f  the lye. O ver the blaze o f  the Hrft parcel of itraw 
they burn another dipt in lye in the fame manner. This they continue to 
do till their lye is all expended. By this means the coals and aflies o f  the 
ftra\v, and falts of the lye, are leit on the hearth, and concrete togctiier 
into a hard lolid cake o f  a greyiih black colour, whicii they fcrape off, 
and fell for pot-afli.

T his is an eafy v-̂ ay o f  making pot-afli, in want o f  proper veflels to 
extraift the fait of the lyc by evaporation, or in want o f  wood to reduce 
the ailies to pot-afh in the way above mentioned, for which it feems to 
be contrived, and for which it is only to be commended. For the pot-afli 
made in this manner is full o f  the coal o f  the ftraw, and it*s fait is not 
fo ilrong, as our workmen fay, or fo fharp and corrofive as the fait o f  
the foreign pot-afli, that is calcined in an open fire; befides other diffe
rences hereafter mentioned ; which makes this pot-afli unfit for fome 
purpofes, and not above half the value o f  the foreign.

4. T iiey  have a very different way in the north o f England o f  reducing 
thdr kelp to pot-aih, which they ufe for m aking alum. T h is  is made

o f
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o f  the different kinds fuci^ or fea-weeds thrown upon the íhore, or 
gathered on the r o c k s ; which they dry a little in the fan, and after
wards burn them in a kiln, built o f  the ftonts they find on the fhore, in 
a cylindrical form, and about 2 foot or lefs in diameter. In this they 
firft burn a fmall parce! o f  the herb, and before it is reduccd to aflies 
they throw on more, till the kiln is full, or their materials are expended.
T his is faid to reduce the aíhes to a hard and iblid cake, by the heat o f  
the kiln, and quantity of fait in the herb, which makes what is com 
monly called Kelp-Afies.

There are fome other ways o f  making pot-aíli, fuggefttd by feveral, 
both authors and others, which appear to be more eafy and ready than 
any o f  the above mentioned *, for which reafon they are apt to be tried, 
by thofc who make attempts o f  this kind. Thefe are deduced from 
what they reckon the nature and properties o f  this produition : and 
there is no doubt, but if  that was well undcrílood, it might afford fomc 
infight in the way o f  making it. For this reafon we made the follow
ing experiments with the beil Rujp.a pot-afii, in order to difcover it’s 
nature and properties, and how they are molt probably communicated 
to it *, that we might fee what we are to make ; in order to imitate the 
beft, o r to  make what is accounted good pot-alh.

1. Rujjia pot-aih, as it is brought to us, is in large lumps, as hard 
as a flone, and black as a coal, incrufted over with a white fait, that 
appears in feparate fpots here and there in it.

2. It has a ftrong fetid fulphureous fmell and tafte, as well as a bitter 
and lixivial tafte, which is rather more pungent than other common 
lixivial falts.

3. A  lixtviui/i o f  it is o f  a dark-green colour, with a very fetid ful
phureous fmell, and bitter fulphureous tafte, fomewhat like gun-pow- 
der, as well as Hiarp and pungent like a fimple lixivium.

4. A lth o ’ it is as hard as a ftone, when kept in a clofe place, or in 
large quantities together in a hogfhead ; yet, when laid in the open air, 
it turns fofc, and fome pieces o f it run per deliquium *, whilft moft other 
kinds o f  pot-aili only turn friable, and crumble in the open air.

5. It readily difiblves in warm water, but leaves a large fedim entof 
a blackifli grey colour like ailies, which is in a fine foft powder, without 
any dirt or coals in it, that are to be obferved in moft other kinds o f  
pot-alh.

6. A s  it is difiblving in water, I have fcummed o ff  from fome lumps 
o f  it a dark-purple bituminous fubftance, \\k.Q petroleum or tar, which 
readily difiblved in the lixivium.

7. This, or any other true pot-aíli, or zlixivium  made o f  them, will 
prefently tinge filver o fa  dark purple colour, difficult to rub o f f ; whilft 
a mere lixivial fait has no fuch effect.

8. Pieces o f  this pot-afii boiling in water make a conftant explofion 
like gun-pow der; which was fo ftrong as not only to throw the water 
to fomc height, but to lift up and almoft ovcrfct a ftone cup in which
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T boiled them. Thcfe i xplofions were owing not fo much to the in
cluded air, which foiue jKrhaps may imagine, ^  to the fulphureous 
parts o f  the compofKio:» rxpar.v'ing ami Hying oír; for this boiled //>;- 
vhm  had neither the green colour, nor ietid fulphureous fmell and tailc; 
at leaft in any degree like what it has when made o f  the i'amc pot-alH 
by a fimple infufion in warm water.

9. I evaporated feme o: chc green lixivium^ made only by infufion, 
and fiitred thro’ a double rag : as foon as it began to boil, a green p o w 
der, to which it’s colour is owing, fell to the bottom, and the lye be
came pale. After it was evaporated to a pellicle, and fct in a cool place, 
a fait feparatid from it on the fides o f  the cup, in angular cryflals like 
tartar. Thefe cryflals were foon formed, and in pretty large quant ties, 
but were difficult to feparate from the alkaline lye and lair, in which 
and the open air they were apt to d iflb ive: but from the pdlicie Í ob
tained fome pieces o f  the fame fult that v/ould not diiiolve in the o]x.*n

, air.
10. Oil o f vitriol makes a ftrong eifervefcence with this green preci

pitate, with a white fume, and a very ftrong fulphureous fmell. Ir 
does the fame with thefe white cryflals, altho’ the I'ulphureous fmell is 
not fo ftrong. But with the pure fixed alka'i there was no fuch ful
phureous fmell to be difcerned.

From thefe experiments v/e may determine fomething about the na
ture and contents o f  pot afli. T h is  wc are the better enabled to do, 
trom the accurate experiments and reafonings o f  the learned M r Geoffrey  ̂
on a like fubftance made o f  charcoal and an alkali fait calcined together, 
in which he obferved all the properties and contents o f  pot-afli above- 
mentioned, particularly related in the Mem. R , Acad. 17 17 . T his was 
m adeoi the (ame materials, and had ail the properties above related o f  
our pot-ai]\ ; particularly a green lixivimn^ a ftrong fulphureous fmell 
and tafte, a fulphureous green precipitate, cryftallized falts, and ful
phureous fumes with oil o f  vitriol. From hence this Jearned author 
concludes, that this fubftance contained the a d ive  fulphureous parts of 
the wood, blended with more active igneous particles. I'hefe, united 
with the alkaline falts, make a kind o f  foap, or fulphureous faponaceous 
fait, refem bing foap o f  tartar, or hepar fulphuris. T h e  cryftallized 
falts he attributes to the acid o f  the wood, mixing with the alkaline 
falts. A l l  thefe parts o f  the wood then are contained in our p o t-a íli; 
and he obferved the fame in the common foda, or cineres cla'vellati \ 
altho’ they are in a lefs degree in that than in the Ruffian pot-aili.

Befides thefe, he iliews that pot-afli contains a metallic fubftance, 
which affords the Pruffian blue. W e  may add further, that the com 
bination o f  thefe principles makes many properties in pot-afii, more 
than what refult from them in a ftate o f  reparation. T h e  moft remark
able o f  thefe feems to be it’ s explofive quality *, which we take to pro
ceed from the cryftallized falts approaching to the nature of nitre, and 
uniting with the iulphur and charcoal j by which they form, from all

thefe
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rhcfe ingredients of gun-powder, a kind • o f  that cxplofive fubftance, 
whole parts are highly rarefied in an intcnfe and confined heat, by which 
they readily explode in boiling lye.

By this wc may perceive, that the difficulty in making pot-afli aright, 
is, firil, to,reduce the materials to cinders and aflics, and at the lame 
time to prcferve their volatile, fulphureous, and exhalable acid parts, 
that arc totally deltroyed in ilich a degree o f  h ea t; and, fecondly, to  
calcine thefe allies Ihll further, fo as to fiux their falts, and vitrify their 
tcrreftrial parts, and at the fame time to keep them leparate from each 
other, or prevent their running into an indiíTolvable glafs. T o  give 
pot aih fome o f  thefe properties, feems plainly to require a degree o f 
heat that will totally deprive it ot others.

T h e  moft likely way by which it comes to rcceive all thefe proper
ties, is from the way o f  making it in Sweden above dclcribcd. In that j
procefs, the green fir, in which the allies are burnt, impregnates them |
with the acid faline parts o f  the wood or tar, which is well known to 
be in pretty large quantities, and is abforbtd and fixed by the alkaline 
falcs, and porous ten eftrial parts o f  the alhes in this procefs ; fo that, 
bcfides the fixed alkaline falts o f  the alhes, the pot-afh, thus made, 
muft likewife contain the more volatile falts o f  the pine, which are e x 
haled in fmoke by burning the pine alone in the open air. Befides thefe,
It likewife contains the refinous parts and fulphureous fumes o f  the pine, 
that are hindered from exhaling by the heap o f  the mafs.

A t  the iame time the alkaline falts are fluxed in the open fire, and in a 
manner vitrified with the terreftrial Parts o f  the afhes, which gives them 
their hard and folid confiilcnce; whilft the fulphureous and acid parts o f  
ihe green wood hinder them from turning to a perfect glafs, or inert 
calx. A l l  thefe parts united together in the fire, make that faponaceous 
fubftance we find in the pot-aih thus made, which further hinders the 
vitrification o f  the mafs, and endows it with many o f  it’ s m oll peculiar 
and aélive properties.

From hence we may fee how difficult it is to make a fubftancc en
dowed with all thefe properties in any other manner. T his is the rea- 
fon why we could never before make pot-aili equal to that o f  Rajfa^ 
and the other northern countries, although we have much greater 
plenty o f  materials, and perhaps better ; for this way o f  making it has 
never before been thought o f  by the Learned, or pradifed any where 
elfe, as far as I can learn.

Somewhat o f  the fame qualities are communicated to the Er.glljh 
pot-alli, by the way o f  making it above defcribed ; but in a degree as 
much inferior, as dry ftraw, ufed for that piirpofe, is to green wood : 
accordingly our workmen find that pot-alh as much inferior to the fo- 
raign, for many purpofes.

From  this account of the contents and qualities o f  pot-alh, and the 
way o f  making it, we may form fome judgment o f  the other ways o f  
aiaking it, propofed by authors, and fuggeftcd by many. I 'hus L e-
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m ry and others tell us, pot-afli is made in Rujfta^ and all the nc rth rn 
countries, only by calcining the aihes in pits bricked within, and Iprink* 
ling them v.-cU v/ith Jye, till they become hard and folid. But fuch a
calcination of aihes with a lixivial fait, mull render them whiter, in-
ilead o f black, and muil further deilroy the adlive fulphureous parts o f  
the wood, which wc find in pot-alh rightly made. So that this only 
leaves the aflies in the itate they were at iirlt, or turns them into a kind 
o f  indifiblvablc glafs, as we have found upon trial.

This, and the like miilakes about the way o f  making pot-afli, feem 
to procecd from a general error concerning the nature o f it •, for it is 
commonly fuppofed to be only a kind o f  inert ca!s^ impregnated with 
nothing but a lixivial fait. Some fuch miítake feems to have fruílrated 
all the attempts hitherto made o f  making pot-afli in America •, for, up- 

1 on trial, what they have made there was found to be no better than
Í common ailies.
j But the rnoit general miilake about the way o f  making pot-afli,

feems to proceed trom tlie accounts we Iiave o f  m aking it, irom glañ- 
w ôrt, and fome marine plants, which are faid to be eafiiy converted to 
this kind o f  fubilance, in the manner above-mentioned. But we appre
hend, the way o f  making it from wood mull be very difierent: for 
theie herbs are eafiiy recuccd to ailies by a fmall fire that does not in- 
tirely confume thtir fulphureous parts, which wood is not. I'hefe 
aihes abound with a great quantity o f  alkaline and fome neutral falts, 
that readily convert them to a hard and folid confiftence, w^hich wood 
does not. I 'hey have likewife few or no terreftrial parts, to run them 
into an indiíTolvable glafs, when fiuxed in the fire, as happens in wood- 
afiies. Befides, thefe herbs have few or no fulphureous or acid parts, 
like moil woods j and the pot-afli made o f  them has few o f  thefe prin
ciples in it, like what is made o f  wood.

It is however generally faid, i f  we burn our wood in a clofe place, as a 
kiln in which we burn hmc, or make charcoal, or a pit dug in the ground, 
we may impregnate the ailies with the fulphureous fumes and acid parts 
of the w'ood, only by the clofenefs of the place, or by fmothering the fire 
in it. I f  at the fame time we impregnate them with a greater quantity of 
lixivial fait, it will fiux the whole mafs, and make it run into a folid 
hard confiftence like pot-aíh. T his is commonly diredtcd to be done, 
by throwing frelli or green wood or herbs upon the others, as they are 
burning, before they are quite reduccd to allies ; or by fmothering the 
fire, as in making charcoal; and at the fatue time to fprinkle the aihes, 
thus burnt, with a ftrong lye from time to time, in the manner com- 

 ̂ monly pradifed with gJaifwort.
T his would be a more ready way o f  making pot-afli than any o f  the 

above-mentioned ; but as thoie who give their advice about it, have 
neither tried it, nor fcen it done \ and thofe who have tried this or any 
other way, find rnore difficulty in it, than they át firil imagined, we 
iliall fufpend our judgm ent about it, till wc fee it fairly tried, left we

ihould
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ihould deter ibme from making ufcflil experiments o f  it, or lead others 
into fruitlefs and expenfive attempts.

By the various ways o f  making pot-aíh above-mentioned, and the 
different materials it is made of, there appear to be many different kinds 
o f  it, that have as different qualities. It would lead us too far beyond 
our prcfent defign, to give a particular account o f  each o f thefc*, but as 
they are ufed in many o f  our manufadlures, it feems worthy inquiry, 
to know what forts are generally ufed, and what are the fitteil to be 
ufed in them.

T h e  workmen in England make two general kinds o f  it, which they 
diftinguifli by the names o f  pearl-afh and pot-aíh. T h e  firft is a mere 
Jixivial fait, which is fuppofed to be the only ingredient o f  any ciHcacy 
in pot-aíh *, but, upon trial, there is found to be a great difference be
tween them, efpecially in making foap. T h e  fait is fo weak in the 
pearl alh, that it does not intirely diifolve and unite with the fat. T h e  
reafon fcems to be, that thefe falts are diifoived in water, in order to 
cxtraél them, by which they lofe many o f  their cauilic igneous parts; 
whereas in pot-aíh, the falts are calcined and fluxed in an open iire, 
with the ignited terreftrial parts of the ailies, which makes them more 
lharp and corrofive : they are iikewile incorporated with the coal, and 
fuliginous parts o f the vegetables tliey are made of, or with the refmous 
parts o f  fir, which gives them the fulphureous quality above-mentioned, 
and makes a kind o f  foap o f  tartar^ or bepar fulpburisy in all pot alh ; 
which makes thefe falts lb ready to diifolve, and incorporate with oil, 
or other pinguious fubftances.

I 'h is  is perhaps the reafon, w hy the Cineres Rujftci are ordered for 
this purpofc, inflead o f  a mere lixiviai fait, by the College o f  Phyftcians 
in their Jate Difpenfatory. T h e  foap made o f  them m uíl be impreg
nated with their lieating fulphureous quality, which will make it more 
aperient and detergent, but not fo mild and foft as fome others; by 
which it may be more fit for obilinate and'indurated obílru¿lions, but 
will be more offcnfive to the ílom ach ; which is much complained o f  
by ibme people, who take large quantities o f  the lharper kinds o f  
foap.

But, to confider pot-aíh as a commodity in trade and manufadlures, 
which is it’ s chief ule-, it appears, that the people in England not only 
have it at a dear rate, but the woril forts o f  it, at leail for moil pur- 
pofes ; which cannot but have a proportional influence on their manu- 
faiflures : for it is generally o f  as great, and fome forts o f  a greater value 
in their markets, than a pure lixiviai fait *, notwithilanding the fmall 
quantity o f  fuch fait in aflaes, and the trouble and expence o f  extrading 
i t ; which feems to be occafioned by their not knowing how to convert 
aihes into this commodity ; for in Sweden, where this art is known, 
Lundmarck tells us, pot-aíh is fold for little more than a f arthing a pound, 
which cofts our workmen nigh fix-pence.
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But this is not the only inconvenicnce we labour under for want o f  

this commodity ; the forts we arc chiefly iupplied with arc perhaps the 
w o r fto fa n y , and unfit tor many purpofcs tor which pot-aih is itfed. 
T h e  only pot-aili almott to be met with htrc, comes from Swe
den, atid D a a lzkk , or is made in England. U hrfe are all made cither 
of wood or fcrn-aihes, whofe falts are n^vcr fo pure and white at the 
befl-, as fome others: but, by the way o f  making them, and the ex
periments on them above-mentioned, they appear to be impregnated 
with coal, fmoak, and foot, which renders them ilill more tbul and 
impure, makes them o f  a black, brown, or green colour, and o f  a pe
culiar fulphurcous quality. On this account they are entirely unfit for 
making white glafs : they make a very coari'e and ftrong kind of foap *, 
they are too foul, fliarp, and corrofive ior bleaching, and are as unfit 
for dyeing, at lead many colours.

It is perhaps ibr this rcafon, that the workmen here, as they fliewed 
me themfclves, make all their white glafs with fal^p( tre ■, which n>ull 
not only be more coftly, but A w ,  Mcrreii^ and others, tell us it is 
not fo good, at leaft for the better forts o f  glals, as a fharper lixivial 
fait. W hat they ufe for dyeing I am not fo well apprifed o f : it is laid, 
they ufe the volatile alkali o f  urine j but the l^rench pot-afli, made o f  
the lees o f  wine, is generally allowed to be the boíl for that purpofe. 
So iikewife the A lkant pot-aili is reckoned much the belt ior bleaching, 
and making o f  foap ; as the 5>t/Vík and Egyptim  \% tor making glafs.

Thefe purer kinds o f  pot-aili are all made o f  herbs, that grow only 
in the more fouthern climates, w’hofc falts arc finer and whiter, and lefs 
acrid and corrofive than the fairs o f  wood, or ■ mofl: other v^igetables; 
and by the way o f  cxtratliling them by calcination in a more o p n  fire, 
they are more free o f  coal, fmoak, and foot, or any other heterogeneous 
mixture. On this account they are much better for the purpofes above- 
mentioned, than the coarfe and foul kinds o f  pot-afli that our people 
are fupplied with.

A ll  we have o f  thefe kinds o f  pot-aíli, it feems, comes only from 
^ a m  \ for which reafon our people were obliged to petition to allov/ 
the importation o f  pot-afh from thence, during the late war ; as appears 
b y  an order o f  the king and council o f  the 24th o f  ^m e  1742. fince 
they could not do without it in many manufaétures: fo that it may be 
worth our inquiry, to know what it is that produces fo néceííkry a com 
modity.

T his kind o f  pot-aih is commonly called Barrilha^ from an herb o f  
the fame name in SpaÍ7i that produces it. T lie  firft account we have o f  
this Barrilha is from Amatus Lufitanus^ who leaves us much in the dark 
about it. It is generally faid in England to be a plant pretty well known 
to the Botanifts by the name o f  Ficoides Neapolitana^ flore candido, fíort. 
Lugd. Büt, but for what reafon I cannot fay. W e  have as little reafon 
to believe with John Bauhine that it is what he calls Kali vulgare : For 
M r  de JuJfieu has ihewn us, that the true barrilha is a different plant

from
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from any o f thcfe, from his own obfcrvations o f  it in Spahty where it 
was cultivated ; o f  wliich he has given us a particular acirount, by the 
name o f  Kiili H'tfpankum^ fupinuyn  ̂ anmumy fedt fo liis brevibus. Menu 
^cad. 1717* P ’ 93- ov Alicant glafs-'voort.

T h e pot-aih made o f  this plant, he tells us, makes the beft foap, the 
fined glafs, and is the bcft ior bleaching o f  any other; for which rea- 
fon it is much fought after in all countries, where they value themfelves 
for thefc manufadures. But I queftion very much, whether our w ork
men have it either pure and genuine, or in fufficient quantities 
ior thcfc purpofes. A ll the ufc I find made o f  it among them, is to 
make hard foap *, although they fay what they have o f  it fpoils their foft 
foap, by making it curdie. T his is well known to be the effeéls of fea- 
falt *, and M r de JttJfieu and others tell us, that the true barrilha is often 
adulterated with fea-weeds, which contain fuch a marine fait *, fo that ic 
is probably only this adulterated fort that they have. Accordingly, all 
the barrilha I have found here, was o f  a dark brow.n colour, and very 
foul and ponderous ; whereas the true fort is faid, by all who know it, 
to be more porous, pure, and o f  a bJuifli colour, k  is for this reafon 
in all probability, that, notwithftanding all the barrilha our workmen 
have at fo dear a rate from SpaÍ7ty yet they can never make fo good foap, 
as what comes from thence, and fome other places.

T h e  only way then, by which we are likely to have this commodity 
either pure and genuine, or in fufficient quantities at a realbnabie rate, 
is from the herb itfelf that produces it. W hether or not it would 
grow  in England is not known, as 1 believe it has never been tried ; but 
there is no doubt but it would grow  very well in our colonies in Ame
rica^ as I ani certainly informed it does in the Spanifh colonies there, 
•where they have great plenty o f  i t ; and a fort that is indigenous, par
ticularly in Pertiy which might probably be found in our colonies, if  
fought for by thofc who knew it. But wherever it will grow  in any o f  
the dominions, there is no doubt but it would be a confiderable
improvement, where pot-afli o f  all kinds is fo valuable a com m odity, 
and fo much wanted ; for it grows on ttie fame ground with corn o f  
any kind, which it does no harm to, as it is a fmail annual herb, that 
<3ocs not fpread till the corn is ripe, or ofF the ground.

There are fome other plants that are known to make a kind o f  pot- 
afli, commonly called rocbetta^ which is faid to be even preferable to 

barrilha^ efpecially for m aking glafs. Thefe are the firiland fecond 
kinds o f  kaliy defcribcd by Profper Alpinus^ in his account o f  the plants 
oiE gypL  I 'h e  firft o f  which is the above-mentioned ficoides that grows 
in Italy^ and all over the Lez-ant, but the other is peculiar to Egypt. 
T hefe  would be fit improvements for our colonies in America^ where 
we feem to want nothing more than fome proper production for the 
vaft trails o f  land we are pofiefTed o f  there. But thefe plants alone 
afford a commodity, which P r. Alpinus and Ratrxolfius tell us they faw
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many large ihips yearly loaded with iu Egypty and which gives the ex- 
ceUcncy to the glafs and foap that are made Venice.

It would be worth while then at Jeaft to make a trial o f  a produ£lion, 
that is likely to improve both our trade abroad, and our manufactures
at home. It was this that put me upon the prefent inquiry, as an im 
provement fit for our colonies, v/hich if I find acceptable, i iliall here
after confider fome others.

Concerning X X I V .  I .  T h e late rains having thrown up upon m y muiliroom
the Propaga-  ̂ quantity o f  thofe plants, 1 take the opportunity to fend 
tiTrcflŷ Muiih. lome additional obfcrvations to thofe printed in thefe Tranfaifions. * 
rooms; 6y After having repeated the experiments, then made, upon plants and
t/je R fv. M r  feeds o f  this year, I find no reafon to alter any thing there mentioned,

either as to the lamelU  or chives on the concave fide of the iwtbella, bc- 
4 - f  p >*̂ 0 ftUqu^ or feed-vtfrels; or the Iceds falling from thence to a 

i)6.’jan. &c. lodgement wifely prepared for it on the middle o f  the cauUs  ̂ and from 
1744.  Read  thence eafily Aiding to the earth contiguous to the mothtr-plant*, or as 
April 26. it’s propagation by fibrous runners, or ftolones^ like potatoes; all

which, I am perfuaded, thefe following new obfervations fufiiciently 
confirm.

1. Upon examination o f  feveral lamella^ I not only diftinclly obfer- 
ved feeds, o f  fize and colour proportionable to the maturity o f  the 
plant, lodged therein, but aifo a filiquaceous aperture, with a row o f  
feeds ready to fall through it j which is a very evident proof, that each 
diftinft chive is a fiUqua or feed-vcffel.

2. U pon obfervation o f  the filament fituated on the middle o f  the 
cauliSy upon which, as I before obferved, I at firil difcovered the feed, 
1 found both it’s contexture and fituation evidently demonilrating the 
end for which the wife Creator placed it there *, v iz . to intercept the 
feeds in their fall to the ground ; whereby the power which the wind 
would otherwife have upon fuch minute bodies is lefiened, and the feed, 
with little or no diíTipation, fecurely directed near the flem o f  it’ s mo- 
ther-plant. For this filament is indented and pappous, to catch and 
lodge the feed as it falls from the fdiqua \ and is, at firll, rigid, and 
ftanding horizontal to the umhella or head, and at right angles with the 
caulis; whereby few or no feeds can fall without being intercepted : but, 
as the plant comes nearer to it’ s decay, this filament relents, falls down 
clofe to the fides o f  the cauUs j and it’s feveral indentures then making 
parallel lines with the fibres o f  the ftalk, the feeds are, through them, 
conveyed, as through little dufts or channels, to the ground.

^Tis further to be obferved, that this filament is not o f  fo fucculent a 
contexture as the fdiqua  or feed-veíTel; fo that the feeds, which would 
otherwife rot in úitjtliquay are here retained in full health, till the pe
riod o f  their falling to the ground. I have now by me the filament o f  
a plant, laid by for obfervation ever fince OSloher the 28 th laft paft,

*  See V ol. V IH . Part ii. Chap. v, § xi. 1.
w h ic h
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which is near half a year ago ; from which, two days ago, I took feeds 
fair and perfect.

3. U pon examination o f  the cauUs in feveral fcótions, I find the muíh- 
room a plant n:iorc perfe<5t  than has been thought. It has a perfeit ra~ 
dix *, a caulis confifting o f  fibres, the interfticcs o f  which are filled up 
by a parenchymous fubftancc, leading from the radix to the umbella or 
head : it has, as has been obferved, it’ s feynen and filiqua^ and more 
regular periods o f  vegetation than is fuppofed. T h e  common opinion 
o f  a mulhroom’ s fpringing up in a night, and periíhing in a day, has 
no foundation in fail. J have now by me fome in all dates o f  matu
rity V fome o f  which, to my knowledge, arc near a fortnight old, and 
yet but ju il  arrived to a fitnefs for the table.

4. Upon examination of feveral mufhrooms, expofed to the open 
air, but kept from the injuries o f  the fun and rain, 1 find no ayiimalcula 
bred therein, nor, as yet, a tendency to putrefadion ; though they have 
been expofed thus for a week. On the other hand, upon examining a 
muiliroom, very far from being full grown, putrefied by the rain, and 
inoifture o f  the dung in the bed, I found animalcida^ dilcovcrable only 
by the third magnifier, floating in the liquor, fqueezed out from i t : 
from which I think it evident, that the dangerous confequences which 
hiilory has informed us to have attended the eating o f  muftirooms, have 
not arifcn from any poifonous quality eíTential to them, but from the 
accidental ova or animalada^ which the richnefs o f  their nutriment has 
allured to them, and which their contiguity to the ground, and the 
places they are produced in, render them obnoxious to. Thefe ani~
Viialcula I have lately had an accurate view o f ; but as they demand a 
fuller account, than this paper, already too long, will permit, 1 fhall 
rcfcrve the obfervations upon them for another opportunity o f  being 
honoured with the attention o f  the Society.

H owever, it may not be amifs to fubjoin a fiiort account o f  the cul
ture in the kicclien-garden o f  a plant which contributes fo much to the 
delicacy o f  polite tables, which may be depended upon, from perfonal 
trial and fuccefs *, as thofe few writers upon the fubjedt, not being ac
quainted with the true mufhrooms, are not entirely to be depended 
upon.

In the melonry, or place allotted in the garden for hot-beds, the 
mufhrooms rr.uft be thus ordered : having marked out a portion ot 
ground one yard and a half broad, and o f  any length, as the ground 
will p erm it; faflen two flicks at each end o f  the diametrical diftance 
already marked our, which fhall, by inclining to each other on the top, 
form an Ifofceles triangle. I 'o  the breadth and height o f  thefe fticks 
m uil the bed be maJe, o f  old, rich, dry dung, clofciy trod together : 
neither new nor moiil dung is proper ; for the mufnroom being natu
rally o f  a fuccuLot and fpongy contexture, too much heat, and too 
much moifiure, muil neceiTarily injure it. H avin g  raifed your bed to 
the height and breadth propofcd, cover it with fine fcreened mould» to
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Rm^Jrks on the preceding A rttck.
the thlcknefs o f  three inches» into which, at proper diftances, put either 
that w h ite . fibrous fublhnce, which may be colledeci from the place 
where mufhrooms have formerly grown ; or elfe water it with water in 
which the chives and parings of muflirooms have been lleepcd *, or you 
may put in the chives in grofs. Ü you take the firft ftep, the niuih- 
room is propajgated by tranfplantation; that white fibrous fubftance, 
already mentioned, being no other than ihcftolones o f  old muHirooms, 
from Which others are propagated, like potatoes: i f  you take the fe* 
cond, that is, by watering; the feeds lodged in the parings being, by 
the water, feparated from ih t fdiqu^e  ̂ and with it poured upon the 
mould, are that which gives fertility to the beds thus managed. If you 
put the chives in grofs into the mould, it is no more than fowing the 
feeds in the pods, as in other plants it is fometimes necefiary to do. 
O ver the bed, thus prepared, mufl: conftantly be kept a covering o f  
long new htter, to the thlcknefs o f  one foot, to prefcrrve the plant irom 
the froft, the fun, and the wind. During the middle o f  fummer, and 
the extremity o f winter, it is beft to make thefe beds under ihelttr ; 
but at other times they are beft expofcd, the warm rains not a little
contributing to their fertility ; which, by the Hoping faíhion o f  the beds,
arc fufFered to moiften them no more than necefiTary.

I ilaall only add, that when I fpeak o f  the muHirooms, as I have all 
along done, I mean the fungus * porofusy crajfus, magnus  ̂ called, by way 
o f  eminence, in England^ the Mufiroom.

Remarks on 2 . 1  hope I Hiall have the Rev. M r  Pickering^s cxcufe, i f  I lay before
the pncedin  ̂ you a few further obfcrvations upon his papers concerning mijkrooms.

W ith  regard to the feeds o f  mujhrooins  ̂ although they were never
b^iore, the fad: was known to many ^'lcmbe^s there- 

ibnous faculty o f  : for the induftrious M icheli did not only raife muílirooms from their 
o f  fomeforts fccds, but has, in his tables, fliewn the daily progrefs from their firlt 
o f  fungi Í by point o f  Vegetation, even to their perfect ftate.
fon Fungus porofus crajfus magnus is not the mufliroom ufually raifed
NO. 473. p. England table, as this gentleman did im agine; that name
51. May &c. being given by John Bauhtn ■}■, to a fpccics which is to be diftinguifhed 
1744. R(aá from all o'Ccxtx fungus*s^ by the inferior fubftance not being divided into 

lamella^ or (what we call in England) ^\\h % but has, in lieu thereof, 
a great many papilU  ; and being o f  a greeniih yellow colour. But whac 
is raifed in England (o f which this learned gentleman brought leveral 
famples to the Society) is the Fungus campefiris alhus fuperne^ inferné 
ruhensy o f  John Bauhin^ which differs toto ctelo from the former, and 
which D r Dillenius enumerates among the fpecies o f  boletus % v/hereas 
the latter is a fpecies o f  amanita.

I muft beg leave to differ from this gentleman likewife, in regard to 
the ufe o f  the ring, which furrounds the ftalk o f  this mufhroom. H e  
imagines it placed there, by the wife Author o f  Nature, to break the

*  See the following article. f  HKl. f l i .  833,

fall

unED



fall o f  the feeds when r ip e ; whereby thofe light bodies may be prefer- 
ved from the fury o f  the winds, in order to the abundant propagation 
o f  their fpecics. I have reafon to believe, that thofe feeds, which fall 
upon this ring, fall there by accidcnt i and adhere there only from the 
vifcofity, whereby they are intanglcd. But, before I examine this mat
ter, give me leave to make a iew obfervations upon the oeconomy of 
this plant- T h e  fm g u  then, are or that clafs o f  vegetables, which are 
ranged, by that moff Ikilful Eo.taniii Limiicusy under the appellation 
o f  Crypoganúa^ or thofe which perform their frudification in fccret. 
Under this head we find the fig-tree, all the fpccies o f  fern, mofles, 
muilirooms, and a few others, whpfe flowering and feeding are obfcr- 
vcd with more difficulty, than in thofe we ufually call the more perfeól 
plants. In fome o f  this clafs, the fructification, notwitliftanding the 
great affiilance furniihed to the modern Botanifis by microfcopcs, which 
the ancient were wholly dcílitute of, remains yet undifcovcrcd. This 
plant then being o f  this clafs, almoft all thofe whofe ilems arc thick and 
ilelliy, as well as their umbels, have a ring upon their item j from 
which, when the plant is young, and until it arrives at a llowering ilate, 
there arifes a membrane, which connefts the rim of the umbel to the 
iftem, and preferves the under part o f  the plant in this (late: but, when 
this is over, the umbel, which before was almoil o f  an hemifpherical 
figure, grow ing larger, and the membrane not giving way, is loofened 
from the rim oí the umbel, and adheres only to the Rem. Soon after 
this ilate, the ieeds ripen, and the umbel, lofing it’s former figure, 
commences almoft a plane ; and the plant in this ilate is fold in our 
markets, by the name flaps. N o w , when the umbel is of this figure, 
the feeds, being perfectly ripe, muil fall naturally upon the whole fpacc 
the umbel covers (which Michelt obferved, by placing leaves o f  frees 
imder them) \ and, upon the ring, as well as any other part j though I 
have reafon to believe not more. A s  for thofe fpccies o f  fungi whofe 
item s are thin, and whofe umbels are foft, and more duilile, they need 
not, nor have they, this ring or m em brane; becaufe, in their tender 
(late, the rims o f  their umbels clap themfelves quite clofe to the italk, 
in the form of a contracted umbrella ; and expand as the others do, 
when their feeds are ripe : neverthelefs the fpecics o f  this tribe are as 
numerous as the former.

1 now come to confider how far the poifon o f  mujhrooms can pofiibly 
proceed from animalcules: but, firít, g ive me leave to doubt, whether 
or no any perfon was ever injured from eating the common mujhroom  ̂
or ainanita ; uniefs fuch accident may liave proceeded either from eat
ing too many at once, and thereby overloading the ftomach j or from 
ibme particular diílikc in the conftitution ; as we fometimes fee, even 
with regard to honey, cheefe, and fome o f  the m oil innocent parts o f  our 
diet *, but which, notwithftanding this, are by no means to be ranked 
among poifons. I f  there were many initances o f  their being pernicious, 
fuch muft frequently occur to the practitioners in PhyfiCj on account

o f .
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^^2 Remarks on the preceding Article,
o f the vail quantity annually confumed in London \ but I don’ t remem
ber to h:ivc even heard o f  any fuch accident ; but many inlhnces occur 

' o f  the noxious quality o f  many o f  the other fpecies o f this tribe : nor is
k  at all wonderful, that the different fubjeds o f  this clafs o f  vegetables 
Ihould differ in their effeds more than thofe o f  the more periedl kind. 
T h e  roots o f  carrot, parfnep, and many others o f  the umbelliferous 
ciafs, are daily ufed as food ; but the water-hemlock, and LoleP^ oe- 

- mnthe^ though o f  the fame clafs, are moil certain poilbns.
j H ere I muft obferve what pains have been taken by Naturalifts, to

diilinguifli the ufeful from the pernicious kinds. A m on g the Romans^ 
the boletus mentioned by Juvenah on account o f  the death o f  the E m 
peror Claudius, is fufficiently dcfcribed by Pli}^\  but, among the later 
writers, Carolus Cluftus was o f  the firil o f  thole, who, about the middle 
o f  the fixteenth century, being tired with the Critics and Commentators 
o f  ihc time he Jived in, prefumed to believe, that the whole o f  know 
ledge was not confined to the writings o f  the Greeks Roman  ̂ and A ra 
bian Phyiicians ; becaufe, from the revival o f  letters in the weilern world 
to his time, nothing was regarded, as o f  any importance, but what was 
dignified with the authority o f  antiquity : and hence it came to pafs, 
that when the clouds o f  ignorance bc^an to difperfe, the epocha o f  C o m 
mentators took place •, but many o f  the defcriptions o f  the plants o f 
Tbeophrajius^ Diofcorfdes, and Pliny, were fo very deficient, that little 
light coukl be acquired therefrom ; cfpecially from this Jail author, who 
is to be confidered as the only Roman Naturalift that we have handed 
down to us 'y and it is no wonder, if, among the vaft variety o f  fubjefts 
that this moft admirable Hiftorian treats of, he is, in many inftances, 
rather to be confidered as an Enumerator, than as a Defcribcr : I ihall 
only mention the imperfeéb íketches he has left us o f  Silausy Geum, M o
lon, among the many others.

There arofe, I fay, fuch heats and difputations among the critics up
on thofe authors, very often about trifles, that they rather increafed than 
diminiilied the ignorance o f  thofe times. T h is  excellent Clufius^ finding 
that a thorough knowledge o f  nature was necelfary, not only to under- 
iland rightly the Ancients, but to lay the foundation o f  future kn ow 
ledge, was defirous to join careful obfervations o f  his own to thofe which 
were to be acquired irom books. H o w  much he travelled, and what 
progrefs he made in this undertaking, his many valuable works are the 
bed teftimony. A m on g them, his hiftory o f  funguses bears not the 
kaft character ; he therein enumerates a great variety, not only o f  the 
cfculent, but noxious kinds ; but, as the difi^erent appellations o f  every 
fpecies was not, at that time, much confidered, he gives no other fyno- 
nyms to either clafs, than that of, Efculentorum prinnm  genus, 
noxiorum decimum genus, and fuch-like. But this want o f  fpecific names 
has been fufficiently fupplied by John and Cafpar Bauhin, Ray, M ori- 

fon, Tournefort, Vaillant ; but, above all, by Dillenius, in his Catalogus 
Gijfenfisy and by Micbeli^ in his Nova Plantarum Genera. In m oil o f

thefe
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thefc authors we find inilanccs o f  mifchievous eÍTccts from the perni
cious k in d s; which property iome oí them have equal to option  ̂ aco
nite, or henbane ; but how iarthis property proceeds from animalcules, 
the following inftance will I'uiHciently dcmonilrate. W e  have a Icrc 
growing in England^ callcd, by Cafpar Bauhin^ Fungus albus acr.s \ 
which i^\on^\c\irTour»efort has rightly obferved ftimuiatcs the tongue, 
and is almoíl as íharp as though it were llcepcd in Ipirit ot nitre*, and, 
being rubbed upon paper dyed blue with turnible, turns it as red as 
any violent acid Ipirit will, l l i i s  cauftic quality remains even after the 
fungus is dry. W c  need make no further inquiry for the caufe o f  the 
poifon in this p lant; the above-mentioned is a fufficient criterion. John  
Bauhin likewife tells you, that after having handled this fungus^ he 
rubbed his eyes by accident, and brought on a violent irritation upon 
his eye-lids. Cafpar Baubin mentions a fort which kills the very flics.
M icbeli defcribes a fpecies, which, upon eating them, almoft killed the 
Painter he ufually employed, and an old woman, the painter’s mother.
T his man, being fent by the author to delineate fome o f  thefe fungus\^y 
and being taken with their appearance, ordered fomc o f  them to be 
fried, and he and his mother eat thereof; but were, in about two hours, 
ftized with violent pains in their boweis, from which they were with 
great difficulty relieved. I might produce many other inftances o f  this 
fort j but the above, I believe, are fufHcicnt.

X X V .  By covering up my trees with ivy , February 1 have vaft 
quantities o f  a^iricots and pcachcs, while my neighbours have h y d ly

G ale. £/q\
F . F . S .  N^. 4 7 ). p. 267. Jan. &c. ir4>* Read]2.a. 24. 1744-5.

X X V I .  T h e  defign o f  communicating the following paper to the Extraa 9/a 
R . S. is, to invite Gentlemen,after the exam pleof a pradtice that has
obtained in Hereford/birey to attempt an improvement o f  their waiVe MncsrZ) />. 
lands, by planting fuch kind o f  fruit-trees, as are mentioneti, in hedges aW F  R .a.' 
and barren places ; which, for aught appears, would thrive as well in u> the Pref. 

other counties, perhaps in fonie parts o f  moft counties in England^ as to
ia th a C o f/ / .. ./ .n / .

may be made
ExtraSf from a manuftript^ written Anno 16-57-8, by M r aftcr^JuardSyU Qyácr and 

B r  John Beale, and F . R . S. in the way o f an epiftolary addrefs to Perry.
S. Hartlib, Efq\ fo r  bis ufe  ̂ and that o f M r  Pell, the then Britiih Reji- 
dent at Zurich ; and which appears to have been ii:iended as a fequel to j 
that fcarce and valuable piece intituled Herefordihire Orthards, infert- letur read 
ed in the later editions o f M r  Bradley V New  Improvement o f Plant- N ov. 1745. 

ingy & c .

T h e  author undertakes to evince, T h at crabs and wild pears, í\ich O/trer/tiag an 
“  as grow  in the wildeit and barren clifts, and on hills, do make 
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Improvements in Cyder <7?íí̂ Perry.

a mixture of <* richeft, ftrongeil, the moft pJcafant and lading wines that Englmtd
f«;?¿lVars u ygj yields, or is evcf like to yield. ■—  I have fo well proved it al-
rf»./Crabs. (fays he) by fo many hundred experiments in Herefordjhire^

“  that wife men tell me, that thefe parts o f  England are fome hundred 
“  thoufand pounds ilerling the better for the knowledge o f  it.”

H e  mentions, o f  thefe kinds o f  auftere froit, the Bareland pear and 
the Brcmjhury crab, o f  which notice is taken pa^e 4th o f  the 'I'ract in
tituled Her'efordjhire Orchards \ and intimates, “  T h at tho’ tliL* difco- 

very o f  them was but then lately made, yet they had gotten a great 
“  reputation.” — H e  adds, “  T hecroft crab and white or red horfe-pear 

do exccl them, and all others, known or fpoken ot in other coun-
“  tries.”  O f  the red horfe-pear o f  i'W/áíw or Longland he obftrves,

'I'hat it has a pleafant mafculine vigour, efpecially in dry grounds, 
and hath a peculiar quality to overcome all blafts.” — O f  the quality 

o f the fruits he lays, “  That fuch is the eíFcét which the aiiílerity has 
upon the mouth on tailing the liquor, that the ruilics declare *tis 
as i f  the roof were filed away and that neither man, nor bcaft, 
care to touch one o f  thefe pears, tho’ never fo ripe.** O f  the pear 

called irnny-wintcr^ which grows about Rojfe (in that county) he ob- 
fcrves, “  That it is o f  no ufe but for cyder j that i f  a thief iteal it, he 
“  would incur a fpeedy vengeance; it being a furious purgcr •, but, 
“  being joined with well chofen crabs, and rcferved to a due maturity, 
“  becomes richer than a good French wine ; but, i f  drank before the 

time, it ftupiiies the roof o f  the mouth, affaults the brain, and pur- 
gcth more violently than a Gakm fi.'" T his quality, he apprehends, 

will fufiiciently fecure the fruit irom being itolen, tho* the trees fliould 
be planted in the m oil remote grounds.

O f  the quality o f  the liquor he fays, “  I 'hat, according as it is mana- 
g td , it proves ftrong Rhenifh^ Backrac^ yea pleafanc Canary  ̂ fugar- 

“  ed o f  itfelf, or as rough as the ñerceíl Greek wine, opening or bind
ing, holding one, two, three, or more years— that no mortal can yet 
fay at what age it is paíl the beft. 1  his (adds he) v/e can fay, that 
we have kept it till it burn as quickly as fack, draws the flame like 
'Naphtha^ and fires the ilomach like a<iua H e  faith, “  T h at
he made trial at his own houfe with wine d'llay^ by a Merchant o f  

“  B rijlcl highly extolled, which, compared with a liquor made o f  crabs 
"  and wild pears, was fo much inferior, in the judgm ent o f  all, that 
“  the comparifon was ridiculous.*^ A n d he further relates, “  T h at a 
“  Gentleman (Sir H* U ngen) a great Planter, and expert in many ex- 

periments, had then by him many tuns o f  a liquor made with this 
“  mixture o f  fruit, which he, by a defigned equivocaiiony called pear- 

maine cyder, that carried the applaule from all palates— that all his 
common hedges yielded him ftore o f  the faid fruit.”
T o  rccommend this eafieil, cheapeil, and moft profitable kind of 

agriculture, (as he calls it) he fays, T h at the bcit ot thefe pears grow  
upon very bare and fandy hills, or v a le s , crabs on any mound or

“  bank
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«  bank that may be raifed on an heath *, that one pear-tree ordinarily 
bears yearly 40, 50, 60, 70 gallons offtatute-mcafure, and fome 5,
6, or 7 times as much. Since 1 undertook this argument (adds he) 

“  within 10 miles o f  this place we made in one year 50,000 hogflieads,' 
as I examined, not by fancy, but by rule m d  inquiry ; and this ihews 

“  the hardinefs o f  the fruit. l ,c t  our noble patriots weigh, that this is 
nota thing in the air, but a moil certain and apparcni truth, import
ing no ieis than the art o f  raifing ftore o f  rich wines on our common 
arable, on our hills, and waile grounds; the charge a triñe, the pains 
very fmail, the profit incredibit*. Hence my diiign is to urge the 

“  incredible benefit that v/ould redound to thefe nations, if leading per- 
“  Tons would make themfelves, their tenants and cottagers, all happy 

by following our example. I leave the reader to caft up how many 
millions o f  hogflieads o f  wine, in a few years, would be raifed in the 
land. And truly I conceive it the chief cauíe, that, in all thefe tim^s 

** o f late wars, none o f  our pooreft cottages did fee w a n t; in all houfes 
“  they had the fame number o f  meals, and the fame conflant fare : our 

arable feems not a jot the lefs, nor our paílurethe lefs *, and for fome 
ufes the íhadow o f  the orchard brings on the grafs a fortnight the 
fooner, as commonly for ewes and lambs.**
T h e  author concludes his tra6l with thefe words, “  I f  this Difcourfe 
be duly valued, we need not raife wars todeilroy one another, or eat 
up one another* as we do ; in a fliort time we may be provided ot 
fruit enough for another world as big as this, and to make this a true 
Paradife.*

O f  planiing Seeds in Mofs.

Ci
CC

X X V I I .  M r Bonnet was inclined to try whether plants were capable 7he 
o f  vegetation, when they were only fet in mofs, inftead o f  being plant- feme fxp<- 
ed in the earth. W ith  this defign, he filled with mofs fcveral garden \cá$
pots, and he comprefled the mofs more or lefs, as he judged, the fcve- Ztr-
ral plants he intended to place in them, m ight refpeclively require a madhy Mr 
d e fe r  or a loofer foil. Charles Bjn-

H e  then fowed in mofs, wheat, barley, oats, and peafe. 
found, firft, that all the grains fowed in that manner came to maturity ^86 p.' 
later than thofe o f  the fame forts which were fowed at the fame time in ,5 6  Feb. Sc 
m ould. 7̂48-

2dJy. T h at the items from the fevcral grains fowed in the mofs were iS,
generally taller than thofe which fprung from the ground. ' / 47* •

3dly. There came from the grains fowed in the mofs a greater num
ber o f  blades than from the grains fowed in che earth.

4thly. T h e  grains fowed in mofs produced more plentifully than the 
Others. ■

5thly. T hofe  grains that were gathered, from the produc; of thofe 
which vegetated in che mofs, having been again fowed fome in mofs, 
and fome in ^ h ,  fucceeded well in both.

5 1  * M r Bomici
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^^5 Múmiring Land icith FcJJil SheU.̂ .
M r Bomiet has alfo planted in niofs, p in ¿ ,  giilyfiowcis, daifies, tube- 

roks, tulips liyacintlis, jonquils, and narcilVus’s ; and ail thde plants 
iuccecdfd as wt-ii as ütiícrs oi' the lame forts, which he at the iamc time
planted in niould.

iJc* alio placed iii niofs cutting? and layers o f  vines, and thefc cuttings 
and layers bicMiic v in es; and thcfe vines in a ihort time grew larger 

5 ciian otiicis, that c.i:ne from cuttings and layers planted at the fame
time in the ground.

X X V III . I take the liberty o f  offering, by your hands, to the 
f/jfPu-v A.v a fptcimen of ioilil ihelis, lately font me, which are pretty perfect: •, 
K Pickcriag, account 01 the place iroai whence they were taken, remarkable.
MiPrci A t  l'/oúábriágc in Suffclk^ in a Farmer’s ground, there are ibme pits, in 
cervi»̂  th^' depth cíjual to the uiUal height o f  houles, confifting o f  \klvcxA  Jli'ata 
manuring of ot ihells fVom thc bottom to within about 9 feet o f  the furface, where
¡and ̂ itb natural foil o f  gravel and fand begins. T h e  mafs o f  ihells here col-
foffil fliells. j(.¿ted is prodigious ; the forts various ; but that kind which I have ta- 
igt.^junc^ ken the liberty to produce, and which, I apprehend, is the huccinum 
&c 174a. 'i‘ulgr*rê  or v. hilk, prevails thc moft. 'J'he ihells before you were taken 
Rfati Dec 6. up from the bottom o f  the pit, where the depth to which thefc Jhells 
*"44- reach is not yet dug down to. IJ^oodhridge is feated 7 miles N. E . from 

]pfivicb \ arid is about the fame diítance from Orford on thc fea-coaft, 
wfiich bears from it due IL. H o w , therefore, fuch a mafs o f  iliells 
jliould get there at fuch a diilance from the fea, when hiilory has in
formed us o f no remarkable inundation in thoie paru, or that fuch a- 
trad  o f land was ever recovered from the fea, appears to me difficult
to Uttcrniinc, by any other than the M ofaic hypothefis o f  an univerfai
Deluge. ’ I'is true, indeed the river Deben  ̂ wliich rifes at Debenham 
ibme miles off, runs by Wocdbridge^ within -J- a mile o f  thcfe pits, in. 
it’ s courfe to the German ocean, where it empties it fe lf : but fuch a col- 
k-ction of iliells can hardly be fuppofed to have been thrown up by it,, 
and a furface o f  earth, to the depth o f  9 feet, fettled over it, -without 
allowing a fpace o f  time for fuch a circumftance, ahnoft equal to the 
interval between us and the Deluge. But, however thefc things be, the 
Farmer, in whofe ground thefc iliells are, has, as 1 am informed, laid' 
the foundation o f  an ample fortune from them. T h e  man contented him-- 
felf in the old beaten track o f  the Farmers (a behaviour whicli-does infinite 
prejudice to the improvement o f  Natural Knowledge in Agriculture),, 
till an happy accident forced him upon a bold improvement, f i e  uied 
to mend his cartways, when broken up by harveil-work, with tliefe 
fhells; in which bufincfs his cart one day broke c^wn, and threw tlie 
Jhells out o f  the cart-track into the cultivated part o f  the field! Thi^, 
ipot produced fo remarkable a crop next year, that he put fem e loads 
upon a particular piece, kept the fecret to himfelf, artd waited for the 
event. This trial anfwering expedatio’n, he direclly took a leafc of a 
iai^e quantity ot poor land, at about five rnillings the acre j and having

manured
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Mannring Land with FoJ¡tl Shells. 7^7
manured it heartily with thefe ihells, in about 3 years it turned to fo 
good an account, that he had 15 ihillings the acre profered to take the 
leafe out o f  his hands. I know that manuring land with ihells, thofe 
o f  oyfters in particular, is no novelty : I mention this with regret, as an 
inftance o f  what poor hands, both as to landlords as well as tenants, 
agriculture, an extcnfive branch o f  Natural Knowledge, is generally 
thrown into *, which both requires and deferves the d o le  attention o f  a. 
philofophical mind.

A  P a p e r  omitted.

A  fummary o f  fome late obfervations upon the Generation^ 470. p.
tiony and Decompofttion Animal and Vegetable Subftances% in a letter ̂ *5* 
to M , Folkesy E fqj P. R . S. by M r  Turbevilk Needham^ F . R .

The End of the Second Part.
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