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PHILOSOPHICAL
T R A N S A C T I O N S .

May 25. 1674.

The C O N T E N T S .

Some Observations and Experiments about V itriol, tending to 
find out the nature of that fubfianand to give further 

' in the Inquiry after the Principles and Properties of other 
Minerals. Some Inquiries and Suggefiions concerning Sale 

for dome flick Ufes \ and concerning Sheep 5 to prefer ve themt 
and to improve the race of them for hardinefs and for the 

finefl Drapery. An Account of fome Books: !. O f the E x 
cellency and Grounds of the MEGHHYPO
TH ESIS, fome Confiderations, propos'd by R.B. E. Fellow 

theR.Society. If. M r .John Smith’;  ENGLANDS IM 
P R O V E M E N T  r e v i v e d , in a Treatife o f Husbandry and 
Trade, by Land and Sea, &c. III. Davidis van der Becke 
Experiment a fr  (GMeditationes circa NAT R E 
R U M  PR IN C IPIA .

Some Obfervations and Experiments about V itrio l, tending to 
find out the nature of that fubflance, and to give further light 
in the Inquiry after the Principles and Properties of other 

^Minerals:Communicated by a Fellow of the R. Society, 
who maketh ufe of Chymiflry chiefly as fubfervient to Phyfiology.

,-w

”T  T IT RIOL  is by the Spagyrical Tribe reputed one of V . die chief Pillars of Medicine and Alchitny ; and is 
indeed endowed with many excellent and truly admirable 
properties 5 being employed by Nature in her mod Curious 
Mineral operations.’Tis it felfoneofthemoft noble and ufeful
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C 42 )
produ&ions, and therefore deferves our efpecial Confidera- 
tion. I do no: pretend o render a Mechanical account of its 
generation, no, a hiftory of ah that may be perfoimed by its 
mediation in Medicine or Chymiftry; my defign is only to 
furmfh Inqmiitive perfons with fome Obfervations and Expe
riments, which will probably enable them more eallly toin- 
veftigate theNatuieof this Protean fubftance, as alfo afford 
fome further light unto them in their Inquiry after the Prin
ciples and Properties of other Minerals. Vitriol is of feveral 
kinds, being, for colour, White, Yellow, Green, or Blew ; u- 
fually, of the , wo aft mentioned: And is made either of Mi
neral Waters, boy led up to a convenient confiftence; then fet 
to Chryffallize: O r  extraded by Common Water out o f 
Earths impregnated therewith.’Tis alfoaffordedby many forts 
of Stones, common y called Pyrites and Marcafites, which 
expofed f  ane Months unto Aerial influences, are refo.ved into 
powder, and the Saline part diflolved in Rain or other Water; 
then boy led and fet to flioot, yields ftoreof Vitriol,efpecially 
with he addition of Copper or Iron. It is often aflociated 
with Earth and Stone-, wherein Metrals are contained ; and 
with many natura recrements of Mettals, fuch as 

Sory,Chalcitis; from which ’tis ufual'y feparab'e by the a  m
nion method with Water, Sometimes not to be extricated un
til the Mineral be firft calcined or burnt. It is alfa frecuent- 
ly found pure and perfed in the Caverns of the Earth, being 
an Eiflorefcence of feveral Minerals; and this is accounted 
by all Naturalifts the belt, both for Medicinal and Spagyrical 
ules. LajUy  ̂ It is copioufly contained in common Mineral 
Sulphur, as I fhaf anon fully evince. Vitriol ufually accom
panying moft Met:a sand Mine a!s, many dnapprehend, it is 
alv.aies one of their component principles,at leafla neceflary 
Caufe o f ,  or Agent in, their Production; which if meant of 
the Ac dity or Saline part of Vitriol, feems high'y probable • 
as I fhali manifefl at large in theenfuingd fc »urfe. But firft f 
think it expedient to examine, what are the condiment parts 
of Vi riol, whereby ntlhall be better enabled to judge o f its 
nature and properties.

Vitriolc mfifts of Infipid phlegme, Earth or Oker fome 
Mettal , Mineral Sulphur, an acid Salt or Spirit, together

with
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( 4 3 ) .
with Tome Small portion of the Volatil Aerial Salt.

That it contains Water, needs no great proof, fince no Sa
line fubftance can cryftallize without i t ; and difhllation 
will convince any perfon, that it exceeds in quantity any o f 
the other Principles.

The Earth or .Okermay be thus Separated: DilTolve Vitriol 
in fair water, immediately a yellow powder will Separate, 
and in a Short time fubfide: The greater the quantity of wa
ter imployed, the more Oker precipitates: The weaker the 
lixivium , the lefs able to Support Bodies more ponderous 
than common w ater: And the lighter the Water ( as if diftil- 
led rain-water,or phlegme of vinous Spirits, )the: more Earthy 
parts fubfide, upon the Same Hydroftatical principle I juft 
now mentioned. I have above twenty times repeated this dis
solution, Seconded by filtration and coagulation , and each 
time Separated Some quantity of this Earth $ and am per- 
fwaded, had I long continued the operation, the fuccefs 
would have been the Same; only I observed the quantity Se
parated each time Senfibly to diminish: And Bafilim Valentinus 
allures,that at length theVitriol will let fall no more Sediment; 
and that then it is the fubjeft o f molt noble operations by 
him particularized ; which they who have leifure, and con- . 
fidence in his Specious promiSes, may do well to try. I have 
found a more eafie and expedite way of efiefling this Separa
tion, which may be of great ufe to them who work on Vitriol, 
much abbreviate their labour, and considerably leflen their
expence. .

Take a good quantity of the common, , or
Hungarian, V itriol; having powdred it, put it into a Sender 
Cucurbite, place it in Water, keep under it an equal conftant 
fire three or four days: TheVitriol without additament will 
becomefluid, as if diflolved in water, and theOker with moil 
of the Metalline parts, with the grofs Sulphur, will fubfide, 
and become a hard Cake at the bottom , the Vitriol being 
fluid above it, which in the cold again Cryflallizeths ex
cepting a Small quantity of liquamenof the fame nature with 
that we Snail hereafter mention: This repeated once or twice, 
the Vitriol attains unto a high degree of purity , and is eafily 
capable of many alterations, whereunto it was not fubjefl be-
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( 4 4 )
*

fore this purification. This operation will not fucceed in a 
dry digeltion; I mean, Allies, Sand, Filings of Iron, Steel, 
open Fire, or even flame of Lam ps, whether fed with Oil or 
Spirit of Wine. This Earth may alfo be obtained in a great 
p ro po rtion , though in another form , if after a long and in- 
tenfe Calcination the Vitriol is freed from its remaining Salt 
by frequent ablutions with warm W ater: The far greateil part 
o f this dulcified Colcothar is infipid Earth with feme fin all 
proportion of Mettal. The fame may be precipitated by 
Salt o f  Tartar, or any other Alcalies, o r filings of Zink, or 
other immature Minerals,out of a folmionof Vitriol in Com
mon water: It being alfo feparared from Metalline and Saline 
parts, by a method I ffaall hereafter mention, there remains 
a, great quantity of an infipid fubflance nearly relembling 
burnt Allotn : Betides,whereas Sa/fjA ^tre^c.teqaire  indiflil- 
la iionalarg  quantity of Earthy fubflance to disjoyn the Sa
line p a rts , and prevent fufion; Vitriol and A Horn need it 
not ; an unqueftionable p roof, that Earthy parts abound 
therein.

That Vitriol contains Sulphur,is evinced by the Sulphure
ous fmell it emits in diftillation , efpecialiy if  urged with a 
flrong fire from the beginnings and the Spirit thus drawn be- 
ing reftifieri, the Liquor, which firft arifes, hath a highly Sul
phureous fmell, a? hath a'fo that wefhalhhereafter mention* 
diftilled from V itriol deprived o f  its Metal lick parts. The 
Cok'ithardulcified , o r  Metaflick parts precipitated by an 
Alcalf, o r immature M ineral, fublimed with Sal Armoniack 
an inflammable Sulphur maybe many w a^fep a  rated , both 
from the fublimate and Caput mortuum.. The Common Oil of 
Vitriol digefted on Ant.mony, then d ifiilled , yields a much 
greater quantity of Sul phu ,than would have been produced 
had any o heracid  liquor been imp oyed ; and rhe fame Oi] 
of Vitriol digefled with Spirit o f Wine, and d ifliled , yields 
an Oil, and at the latccr end flore’of Sulphureous inflammable 
flowers,.

As for the. Jfei'ASaline Principle, 1 foppofe no perfon wlio 
ha h tailed the Spirit o f V.triol, and liar abufively called, its 
Oil, will queft^n its abounding in that fubjedl.

Some ,ad<| flnio the Principles, we have enumerated, the 
■0. ' ' a £> Salt
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( 4 5 )  ,
Salt to be feparated from the after diftillation;
which I omit, Experience having learned me, that it is of the 
f a m e  nature with the former, only fomewbat more fixed ; and 
if the Spirit be cohobated from the Caput , it is with
the reft volatilized , nothing remaining befides Mettal and in- 
fipid Earth.

The Saline Principle being that whereon I intend chiefly 
toinfift, I fiiall enquire whence it derives its Original > what 
fubje&it doth moft referable ? or with what Vis moft nearly al
lied ? Inorder to the refo’ution of thefe Enquiries, and 
the confirmation of certain Propofirions, hereafter to be men
tioned, I fihall premife fome Experiments made many years 
ago, which perhaps may giveno lefs fatisfaft on unto many of 
our Experimental Philofophei s, than they afforded me , when 
I firft made mine.

I took four or five Gallons of the Vitriolate vrater, w hich 
was conveyed, by artificial Channels at from the
beds of Pyrites or $j\darca(ites into tbevgreat Ciftern. I di- 
ftiiled theiefrom ia glafs Veffelstwo thirds of infipid water $ 
le:ting the G1affes cool, the water let fall a Vitriol of a lovely 
dilute Colour, ( whether green or blewifli I do not remem
ber,) together with a great quantity of that yellow Sediment 
which wre formerly called Okyr: Then evaporating a third 
part of the remaining liquor, I received more Vitriol of a 1 
pa’er colour than the former, and before, though
lefs : The fifth time this operation was repeated , inftead 
of Vitriol it afforded a yellow, and ever after a white, Sal 
which did differ exceeding’y from Vitriol, not only in colour, 
butalfotafte; being fiery and pungent; did partake iitt’e ot 
that abominable rough aftringem fmack which is peculiar ta  ' 
Vitriol. It wa  ̂alio unftuous, like Salt of 3 made -he 
hands fofc and fijpp e, c^eanfing like a ; whereas Com
mon Vitriol render hem rough, and harfli: Being diffolved. 
in water, it appeared to the very Eye very fatty and oleagi- 
nous.

Among many other appearances fufficienriy remarkable, in 
this laft Liquor and Salt, T fhul ’ only men ion thefe few\j

i. Obf. From five pounds and a, half of Lixivium,. re
ceived four pounds of this fiery white Salt, befides half a ;

pound 1
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' C 46 )
• pound of liqumen, which remained fluid, and would not co

agulate. I do the rather mention th is ; for that is one of the 
moft eminent Inftances, I ever met w ithal, of fo great a 
quantity of Salt kept fluid in the cold by fo fmall a quantity 
of water.

2. The remaining liqumen was very fiery, acidly pungent, 
and extreamly ponderous; no whit inferiour, in my opinion, 
in any of chefe refpefts, to common Oil of Vitriol; itfeern- 
ing to me Arrange, and unufual, that fo flrrong a liquor fliould 
be obtained without any confiderable degree o f fire.

3. This being expofed unto the Air,foon attratted
( i f  ourCriticks will permit me toufefuch anexpreflion,) 
double its quantity of moifture. I cannot recoiled!, ’ that f 
did ever obferve any fluid body, which approached near unto 
it for this property; though I am not ignorant, that all 
corrofive Saline iiquors will borrow confiderably from their 
neighbouring Element. And I remember, that divers emi
nent Chymifts have delivered feveral preparations of Vitriol, 
which derive moifture from the Moon more or lefs, according 
unto her feveral Phafes; which I am perfwaded is a meer 
dream, having feen little hitherto that fliould perfwade me, 
any of the Planets do influence otherwife than by heat and 
light. And I always obferved this liquamen to acquire more 
or lefs moifture, according to the Conftitution of theSeafon, 
riling fenfibly in moiftweather, and little in dry, without 
any refpedl unto the Moon or other Planets; which I can 
the more pofitively determine, having for feveral Months 
made accurate obfervations with conveniently fliaped Glafft? 
But to return from whence we digrefled; y P

The white Salt laft mentioned was diftilled in a Sand- 
furnace , and the far greater part came over in the form of a 
Spirit highly acid, efpecially that which came laft in final I 
drops. This liquor redined in a very tall body, immedi
ately upon the approach of the fmalleft degree of heat a vo
latile Sulphureous Spirit did arife, clear as Rock-water al- 
moft, nay I think altogether infipid ; yet the fmell fofubtfte 
and penetrating, that *twas infupportable: And fuch it con
tinued many years, not letting fall any fediment, and thereby 
loofing its ftrengtb, as doth the volatile Spirit made out of

Common
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C 47 )
Common Vitriol. The Spirit which remained after the repa
ration of the more volatil , was in all refpefis like that of 
. London Vitriol; only feemed more gratefully acid,and might, 
like if, be feparated into Spirit,and Oil, corruptly fo ftiled.

Vitriol freed, as is before declared, from its Earthy and 
Metalhck parrs, by Zink, or other imperfeft Minerals , is 
much of the fame nature, and yields its Spirit in Sana, as this 
we have now mentioned: Is alfo White , and more unfluous » 
hath a grain more like Nitre than Vitriol} as hath alfo the 

GojlarVitriol, which is White, and comparatively unduous, 
beeaufe it hath little Metta!, and lefs MinerabSuIphur than the 
Common ; whofe Metalline part detains the Saline , and will 
not difmifs it until l^ng urged by a very intenfe degree ofheat* 
What remained in the Retort, after this diftillation, was not 
red or purple, like the Caputof Common Vitriol, 
but white, light,and fpongious, like burnt Allom, and a toge
ther as iniipid \ although,after itwasfometimeexpofed unto * 
the Air, it received many ftrange impreflions and alterations; . 
which, though very remarkable, I omit, as not anfweringmy 
prefent defign, which is to enquire, whence the Sa ine prin- * 
ciple in Vitriol proceeds , and how it comes to be fo com- - 
pounded > But fir ft, J cannot but take notice of the great 
affinity that is between Vitriol\and }
the Saline Principle, which is in each of them by far the chief, 
both in quantity and energy, having one nature and the fame 
properties ; although in the laff clog’d vviih a Email portion • 
of Sulphur. For notwithftanding what is commonly received,
1 fhall clearly prove, that the body o f Common Sulphur is a 
Vitriol Salt, rhe very fame with that, which is feparable from 
Common Vitri >1; and that rhe Sulphureous parts are not only 
lefs copious, but inconsiderable for bulk, compared with 
the Saline  ̂ which are fincere V itriol, not differing from the 
Commons only that doth not fo much abound in Metallick . 
and Earthy part cles.

So far the Author for this time, having been unexpectedly - 
tenuftrd to proceed in this defign  ̂which he hathpromifed 
to ffnifbfor the next opportuni

Some
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[ 875 3
*The following Addrefs having been read, to thk  

Royal Society, the Prefiden and Council of the 
famey being defirous to en, a t much as may 
be> an Undertaking fo ufefult defire the 
Members thereof and their learned arid inge
nious Correfpondents, to communicate their Ob~
fervationst directed to th in Crane- 
Court, Fleet-Street.

CVII. An Attempt to point in a concife 
manner, the Advantages which will accrue 
from aperiodic Review of the Variation of 
the magnetic Needle, throughout the known 
World \ addreffed to Society by
William Mountaine and James Dodfon, 
Fellows of the faid Society, and requeuing 
their Contribution thert by 

ing fuch Obfervationsconcerning it, as they 
have lately made, or can procure from their 
Correfpondents in foreign .

London, March 20 ,1755 . 
Read March 20, A  BO U T  the yeaf 1700, the iuftly

1755 Jl j L celebrated Dodtor Edmund Halley 
having collected together a great number of obferva
tions, made on the variation of the needle, in many 
parts of the world, drew (on a mercator Chart) cer
tain lines, (hewing the quantity of that variation, in 
thofe parts of the world; over the reprefentation of 
which thofe lines were drawn 5 but as the quantity

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

11
 A

ug
us

t 2
02

1 



[  8.76 ]
of this variation is in a perpetual ftate o f  flu&uatiorr, 
ip (perhaps) every part o f the world, it had beei*fo 
m uch changed in the fpace o f forty years, or there
abouts, that (when the writers o f  this paper endea
voured about the year 1744, to draw thereon, 
other lines to anfwer the purpofes above-mentioned) 
they found that thofe laid down by Do&or Halley 
were grown intirely ufelefs; and that a fyftem o f 
fuch lines, or fomething analogous thereto, fhould 
be performed once in every ten or twelve years at 
leaft, in order to anfwer the purpofes intended, by 
that fagacious gentleman.

In the recon ftrud  ion of them , the writers received 
the affiftance o f the commiffioners o f the navy, and 
o f the directors o f the Eaft-India and African com
panies, having leave to perufe the journals o f thofe 
mariners, w hich were under the direction of each 
refpe&iye body; From  thefe, and a few private com 
munications, they were enabled to draw the proper 
lines over the m oll frequented feas, and to make 
fome. attempts toward doing the fame in thofe leaft 
fo ; A  copy o f  the C h a r t ,  thus again rendered ufeful, 
they prefented to this Royal Society, w ith an account 
o f the methods ufed in performing the fame;

Although the moft beneficial ufe o f  thefe lines be
longs to the fea, yet if  they, could be extended over 
the land likewife, the advantages arifing w ould more 
than compenfate the trouble, as will appear by taking 
a  fhort view o f each. '

And firft, the ufe o f thefe lines at fea may be con- 
fidered either as common to the art of navigating in 
all large bodies o f  vvater or as particular in fome 
fu ch : the general ufe being that <?f fleering the true 
to ■ . z 0 > courfe
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[ 877 ]
courfe defigned, and finding the Ihip’s true place, as 
near as may be, by what the mariners call the dead
reckoning.

The particular ufes will be bell explained by ex
amples $ for inftance, in the fouthern parts of the 
great Atlantic ocean, beginning with the coaft of Bra- 
zil and Patagonia, and proceeding to the fouth of 
the Cape of Good Hope into the Indian ocean, as 
far as the common tracks of our Eaft-India Ihips 
extend, the variation lines have appeared to be, for 
the moll part, directed northward and fouthward; 
whence, in mod places of that great body of waters, 
if the latitude and variation be round by celellial ob- 
fervations, the longitude will be obtained by the lines 
on the chart; the great ufefulnefs of which has been 
attefted to the writers, by many perfons who have, 
fucceffully to themfelves, pra&jcalty applied the lad 
conllrudted Chart, to Correct their dead* reckoning 
on that long pafiage.

Indeed, where the variation lines run nearly eall- 
ward and wellward, as has appeared in the Atlantic 
ocean, from the well coafl of Europe to the eafl 
coall of North America, no afiillance towaid ob
taining the longitude can be derived from them * but 
as it frequently happens, within thofe limits, that 
meridian - obfervations, for determining the latitude, 
cannot be obtained, efpecially about Newfoundland ; 
then, if a good obfervation of the variation can be 
taken, at any time of the day, the latitude may be 
nearly afcertained by the lines on the Chart.

Secondly, The advantage that will arife by extend
ing the variation lines over the land, as well as fea, 
w3l be the confirmation of thofe drawn over the

waters;
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f 87$ }
w aters; the continuation o f  w hich, from  fea to fea, 
will be thereby confpicuous, and we fhall be enabled 
to  judge better o f their nature, properties and caufes> 
and, i f  the fame can be extended over all the parts 
o f  the known world, the eye will be prefented, at 
one view, w ith  the different degrees o f attraction, 
w ith which all the parts o f  this great magnet are 
endued, at the time when fuch lines are d raw n; T h is 
the writers would have attem pted to have done, in 
the year 1744,, if  they could have procured a fuffi- 
cient num ber o f obfervations for that purpofe; but 
although they frequently advertifed their requeft, in 
the public papers, no afiiftance was thereby ob
tained.

As the writers have by experience found, that the 
proper period for re-examining the date o f  the varia
tion is now at hand, w ithout w hich the above-men
tioned valuable advantages o f  the Chart will be loft 
to the m ariner; they have determined to colled: and 
compare all the obfervations tha t can be procured 
by them , in the fpace o f a year from this tim e, or fo 
long after as the return o f the Eaft-India fhips then 
next follow ing; if fuch delay fhould become necef- 
fary, by the arifing o f any doubt in confequence o f  
fuch comparifon; and then to publifh the refult o f  
their procefs, in fuch a manner as fhall feem m olt 
Convenient.

Several o f  the learned and ingenious have endea
voured to account for this phenom enon o f  the varia
tion o f the magnetic-needle, and the continual m u
tation thereof; whence different methods o f  com
putation have been propofed, whereby they have en
deavoured to determine w hat the quantity o f the 

* variation
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variation will .(according to their feveral hypothecs) 
be at. any given place and time; The above propo?* 
fition, therefore, v/\\\ (if carried into execution bring 
thefe feverally to the itei^and enable the judicious 
either to approve op rejep them * tb$; writers being 
determined (as W9f their former plan), tip .publifh nor
thing which' flball jojot be warranted ,by the real oh*- 
fervat'iohs,1 which fhall come into their hands,,add 
fhall leave the application thereof (as to each hypo- 
thefis) to others: if any of them fhould be fo far 
confirmed, by this examination and comparifon, as. 
to give juft ground for a calculation, their labour 
will be at an end $ but if not, they humbly recom
mend the continuance of fuch a periodic operation,, 
as they now propofe to undertake, bring, jhe only 
means of ^t^iniitg fuch J deftrahle eVedt, a&dof fup- 
plying the defedt till it can be obtained*

To whom then can they fo properly apply, as to* 
the Royal Society of London, for affiftance, in a 
work of fo much conference to trade and naviga
tion, and from whence fo valuable an addition to 
natural knowledge may poftibly accrue: It has been 
the peculiar honour of the many illuftrious members 
o f.this hodyy-thafc- they have tfothrcedlhdrkTTSwlege; 
from experiments, and not from hypothefesj and 
(as that is the method now propofed) the writers of 
this paper humbly defire of this Society, as a body, 
and of each individual that compofes it, to commu
nicate to them fuch obfervations of the variation as 
they have already made within a few years laft paft* 
or fhall hereafter make, before the 2 5th of March 
I 7 f 6v £ithp by fea or land $. and (as all mankind

 D
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are equally interefted in this refearch) that they will 
endeavour to procure the like favour from their 
feveral correfpondents in foreign countries: T hey  
beg leave to affure the Society, and its particular 
members, that they (hall receive a grateful acknow- 
legement o f  this favour, g ran ted ; and an early in
formation o f  any thing relating hereto, which the 
writers fliall conceive to be w orthy their atten
tion. m  c':

Tie E N D  of V ol. XLVIII.

Additions
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