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A New Effayg-Infirument invented and deferibed by the Hononrabie
Robert Boyle, topether with the Ufes thereof : The Difeonrfe
confifts of three parts ¢ The firl fbews the Occafion of making it,and
the Hydroftatical Principle 135 founded on 5 The fecond deferibes
the Conflrnétion of the Inftrument ; The thivd reprefents the llfes
which, as relating to eMetals, are 5 1. To difeover,whether 4 pro-
pofed Guiny be true or counterfait. 2. To examine divers other
Gold-coyns, andparticlarlyhalf Guinys.  3.To examine the new
Englifb Crown-pieces of Silver, 44 To eftimate the goodnefs of
Tin and Pewter. 5. Toeftimate the Alloys of Gold and Silver,
and [ome other < Metallin mixtures.

The firft Se&ion.
Shewing the Occafion of making this new EfJay-Infirument, together
with the Hydroftatical Principle ’tis founded on.

O give you »ow a more explicite and particular Account,

i than [ had thes time to do,of the Inftrument whichyou faw
tried at the Royal Society, [ fhallinform you, on what Grounds I
devis'd it, and then annex fome Obfervations about the Fabrick
~ and the Ufes of it.

You may remember, that many years ago Ifhew’d you a lictle
glafs-Inftrument, confifting of abubble, furnifhed witha longand
flender ftem, which was to be put into feveral Liquors, to com-
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pare and eftimate their fpecifick Gravities, and which I'madeufe
ot to fome purpotes, for which it is not,thac I know,as yet employ-
ed.  Butafterwards confidering this litele Inftrument fomewhat
more atcentively, I thought the applicationof it might eafily be
as *twere inverted, and thar, whereas *twvas employed but to dif-
cover the difering Gravities of feveral Liquors, by its various de-
greesof Immerfion in them, it might be employed todifcover the
1pecifick Gravities of feveral appended Solids, by its being more
or lels deprefled by them in the fame Liquor. For ‘tis clearly
deduciblefrom the Grounds of the Hydreftaticks, that any folid
Body beavier than Water, loofes in the Warter as much of the
weight it had inthe Air, as Water of equal bulk to the immerfed
Solid would weigh in the Air ; and confequently, fince Gold is by
far the moft ponderous of Metals, a piece of Gold and one of equal
weightof Copper, Brafs, orany other Metal, being propofed,
the Gold muft be lefs in bulk, thanthe Copper or Brafs. And
by this means if both of them be weighed in the Water, the Gold
muft loofe in that Liquor lefs of its former weight than the Brafs
or Copper; becaufe the bafer metal as well as the Gold, grows
higher by the weight of a bulk of Water equaltoit; and the bafer
metal being the more voluminous, the Correfpondent Water
muft weigh more than that whichis equal to the Gold.

This Hydroftatical Principle may be evidently proved from
what has been demonftrated in a Mathematical way , by the moft
{ubtile Archimedes de Infidentibus humide, and his Commentators ;
and thofe that are either unacquainted with, or diftruftful of fuch

Ratiocinations, may find the Principle made outina
V.Hydroft. Phyfical and Experimental way in another Paper.
Varadox,  Whence I concluded, that I might fafely infer, that

the floating Inftrument abovementioned would be
made to fink deeper by an ounce, for inftance of Gold hanging at it
under water, then by an ounce of Brafs or any other Metal, which
by reafon of its greater bulk than Gold, loofing more of its weight
by the Immerfion, muft needs retain lefs, and fo have lefs power
todeprefs the Inftrument *twas faftned to. Which Conclufion,
you will eafily believe the event did upon trial exaltly juftific;

and [ prefime you will as litcle doubt, that the: Conclufion will
alfo
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21fo hold(rhough the difparity be not fogreat and confpicuctis)
in reference to other Metals,as Lead and. Tinn, that differ in {pr-
cifick Gravity.

Togive at oncean Inftance of the Truth and Ufe of this No-
tion, Iwas induced to fit the Inftrument, that was grounded on
it,for the examination of Guinys, which are by far the moft ufu-
al Gold-Coinsthat pafsin England, And though the exa&tnefs
and diligence of our Ingenious Friend Mr. Slingsby allows us to
expect, that no injury that care and skill can prevent fhali be
done to that Coin, yet becaufe fome Goldfiniths and others re-
tain fears of being deceived by the fraudulent and fubitile Artifi
ces of faife Coiners,[ chought it might not be awifs to furnifh
them with aneafie and pradtical way of diftinguifhing a true
Guiny from a counterfeit.  And though I hope [ need not te)l
you, that I'look notupon the Inftrument I fhew’d you at Gre-
fbam GColledge, as capable of examining Gold and other Mcials
with as much nicety as by other Methods one may Hycroftati-
cally do; yet this littie Trifle may on fome occafions be prefer-
able, fince the Inftrument, which isnot dear, being once: fitted,
there 1sno need to have either exa@t Sca'es, orskill in Hydro-
ftaticks, or any knowledge of Arithmetick, and yet the d.ffe-
rence of a true Guiny from a counterfeic wilinot only be {uf-
ficiently,but confpicuoufly,made to appear, and the operztion
will be much fooner performed than in the other way, and very
much fooner and cheaper than by the Methods comwonly employ-
ed by Goldfmiths and Refiners, For,in our way the Coin s
notdefac’d or injur’d by cutting, pnnching, &c s noristhere
any need of Touchftones, or Aqua fortis, and yet the trya! isfo
quickly made, that perhaps near twenty Guinys may be examin-
ed one by one, inabout a quarter of an hour: I fav, one &y ome,
becaufe that if the Inftrument be defigned and fitted for fuch a
purpofe, many Guinysmay be tried az omce.  But whether the
Goldfmiths will make ufe of this way, I leave them to deternine ;
it being fufficient for me, #o have gratified fuch Virtuofs, efpeci-
ally the Difciples of Vulcan, as have given occaficn to expeét
this Trifle will be acceptable unto them ; and 25 add this In-

{tance to thofe [ have elfewhere given by way of proof, That by
Xx 2 the
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the knowledge of Caufes men may employ eXceedingly differing
means to produce the fame Effeéts (as, inour Cafe, Gold, that
Chymifts and Say-mafters are fain to examine by the fire, we
examine by water) and that Philofophical Truths, and particu-
larly Hydroftatical ones, arenot lightly to be defpifed as airy
and ewpty Speculations, fince they may be fometimes agplied to
practical Ufes, to whichat firft fight they {eem to have 1o rela-
tion at all.
The fecond Scétion,
Deferibing the Confiraction of this Inftramens.

Proceed now to the Confruition of the Inftrument it [elf, in
whichare to be confider’d the Matter and the Form.

The Matter may be Glafs, Copper, Silver, oraimoft any o-
ther folid Body, thatis, ormay bemade, fit to float in the wa-
ter, witha Guiny hanging at it, and of a Texture clofe enough
to keep out the water,  For, ifany of zhat fhould, by foaking
or otherwife,get in,it may alter theGravity of the Inftrument,and
render it deceitful.

My firft Trials were made with bubbles of Glafs, furnith’d
with flender ftems, Hermetically fealed at the top ; and thefe,
when one can procure an Artificer that can blow them well, are
both the gentileft and the cheapeft, and for fome of the Ufes, that
may hereafter be mentioned, they are almoft the ondy ones that
canbefitly imployed. But, befides that tis not eafie to meet
with Artiffcers that can give Glafs the right bignefs and fhape ,
thofe, as ailother Inftruments of glafs, being very frail and fube
1e¢t to be broken; the fafeft way and more durable is, to make
them of fome Metal, efpecsally either Copper or Silver, (of
whichtie former is farmorecheap, and the other more gentile,
buteither will ferve weil 3 ) in regard they are lefs heavy, and,
beingmore {tiff, will maintain their figure better than Gold or
f.ead. Copperand Silver will alfo fuffer themfelves to be bea.
zen into plates thinand yet ftrong enough, and are not fo fubje&
zo rultas [ronand Steel. But in fome cafes, efpecially in want of
setaliin Inftruments,we may makeufe of well feafon’d wood, laid
cver with fome Chyna Varnifh,or fome other that is very clofe,

As
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As to the Formof the Inftrument, it confilts of three partss
the Ball or Globulous part 5 the Stem or Pipe ; and that which
holds the Coin.

The Ball or round part confifts of two thin concave Plates of
Copper, or other Metal, exaltly fuder’d together in the middle;
and at the diftanteft parts from the Commiffure there onght to
be left two oppofite holes, one in each Plate, for the two other
parts of the Inftrument.  This middle part, though for brevity
fake we name it the Ball, fhould not be exaétly round, but, for
the Conveniency of fwimming, ofanalmoft Elliptical or Qval
Form,or rather fomewhat inclining to that of a very deep double
Convex Glafs ; or it may be of any other fhape thar fhall be
found fitteft to make the Inftrument keep its ere&t pofture ftea-
dily in the water.  The bigwefs of it muft be fomewhat greater
or lefs, as the Plate ismade thicker or thinner: But the general
Rule for its Capacity is, that it thould contain as much Air, as
may ferve to keep the whole Infivument, when furaifhe, if need
be, withits ballatt and clog’d witha Guiny, from finking be-
neath the top of the Stem, which Stem is the next partto be ta-
kennotice of.

If the Inftrument be to have irsBallaft (if I may fo call it)
within its Cavity, it will be convenient, if not neceffary, that
it thould be hollow, like a Pipe, exaétly clofed at the upper
end ; but where the Ballaft is to be placed withwut , the Pipe
fhou'd be made folid, asof a piece cf Wire, or a little Cylina
der of fome lighter matter that will not foak-in water: But, whe-
ther it be hollow or no,it ought to be made very flender,that the
different depreflions of the Inftrument in the water may ke the
morenotable.  And for the fame realn ir ought nottobe tco
thort, efpecially if it be to beapplied to other ufes than the ex=
amining of Guinys.

TFhe Inftrument, I'moft ufe meerly for Guimys, hath its Ball
about the bignefsof a fmall Hen-egg orrather lefs, and rthe Pipe
between fourand five Inchesiong,being foder’d-or. to the Eallat
the uppermoft of the two holes abovementioned ; at the under-
woft of which is inferted and foder’d the undermoft part of the
Inftrument, which[ call the Screw,or the Stirrup,becaufe fome-

times
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times 'tis made of a piece of wire, thata little beneath the bot-
tom of the Ball isbent round, foas to ftand horizontally, tha:,
the Guiny being laid onit, it may be fupported by it, as the
footis by a flirrup; and in thisway a piece of Coin is the moft
readily putonand takenoff,  Butthemore fecure way is, in-
fread of the bent ‘wire, to imploy a very fhort piece of Brafs
with abroad flitinit, capable of receiving the edge of the Gui-
ny, which with one turn or two of a fiail and flight lateral
fcrew may be kept faft in ir,and readiiy,the operation being end-
ed,taken out again.

If you defirc to examine not only Guinys, but greater Gold-
Coinsand Metalline mixtures, it would be convenient, that the
undermoft ftem and the {crew be made by it felf, that it may be at
pleafure thruft upon the ftem and taken off again,  For by this
means, if the ball of the Inftrument be wade large enough, you
may have room to put on,as occafion fhall require, one, two or
three flat and round pieces of Copgper, Lead, &c. with eachof
thema hole in the middle, fitted tothe fize of the ftem, o that
they may be put onas near the lower partof the ball,as you think
fir,and then the ferew may be thruft onafter them,not only totake
ho.d of the Coin or Metalline mixture to be examined , but to
fupport the plate, if need be ; and by a variety of fuch plates,
which may be taken offand put on at pleafure, the fame Inftru-
ment, if (as I wasfaying) the ba'l be competently large may be
adjulted fometimes to a Guiny, fometimes to a Coin of Gold or
Silver, or to a Metalline mixture twice or thrice as heavy asa
Guiny in the Air.

The Tnftrument being made ofa convenient bignefs and fhape;
to adjult it for the ufe of examining Guinys, you muft by the
helpof the ftirrup or fcrew, hang, at the bottom ofit, a plece of
that Coin which you know to be genuine,and, having carefully
ftopt the Orificeof the ftem, if it bea pipe,(that no water may
getinatit,) immerfe the Inftrument leafurely and perpendicu-
larly into a Veffel ful of clean water, tillitbe depreft almo? to
the top of the ftem, and then letting it alone, if being fe:led it
continue inthe fame ftation and pofture, your workis done;but

if it fink quite under water, you muft lighten it either with a file,
ot
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or by fcraping or grating offa little of the ballaft-plate above-
mentioned ; or, if you bave putany weight into the Cavity to
poife it, by taking out fome of that, till you have made it light
enough : But if, when you leave the Inftrum:nt to it felf, itce-
merge, you muft then add a lictic weight to ic, either by putting
into the ftem, if it be hollow,fome duft-thot, fi'ingsof Lead, o
fome other minuteand heavy Body, or elfe by putting on the
fhort {tem abovementioned, that comes out beneath the ball, a
flat,round,and perforated piece of Lead of weighr, fufficient to
enable the Guiny to deprefs the weight as low as *tis defired :
Which being done, a mark is to bemade juft ar the place where
the furface of the water touches the ftem, and then taking ou:
your Inftrument, fubftitute inthe place of your Guiny a lictle
round plate of Brafs, of the fame weight, or a grain or two hea-
vier,in the Air; and putting the Inftrument into the water as be-
fore, fuffer it tofettle, and make another mark at the interfecii-
on of the ftem and the Horizontal furface of the Water.

About this way ofadjufting our Inftrument,the fol.owing Par-
ticulars may be noted :

If a Screw be employed to fuftain the Guiny, the Coin ought
to be fo placed, thatone half, according to the effimate of the
Eye,may beon theright hand, and the other on the lefc hand of
the fcrew ; that the Inftrument being deprefled may continue in
an evedted pofture;and not fwerve to an inclin’d.

Though when the ftem is hollow,and the Inftrument too ligh,
it may feem the better to add Quickfilver thanany other weight,
becaufe of its fluidaefs, and great fpecifick gravity ; yet,uniefs
the Inftrument be of glafs, *tis not fafe to imploy Mercury, be-
caufe ‘tis apt to diffolve the foder.

If the Marks be made of a white Colour, they will be fomuch
the more confpicuous : And thefe marks may bemwade,if the pips
be hollow, by making round Impreffions with a fmall file, and
incempafling them with littleCircles of fine wire of Silver,Gold,
&c, And,if the ftem be folid, it may then be either quite perfo-
rated at the requifite places, and have the holes filled with chaw-
ed Maftic, orfome fuch white fubftance that diffolves not in wa-
ter,oreife have litt]e holes, that pierce not quite through, ftuck

into.
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i1 it, and thefe may likewife be filled with the fame fubftance,
which, if further diftin&tion be defired, may have fome paresof
it differ:ngly coloured before they be employ’d.

Twill be requifite,to imploy inadjufting thelnftrument one of
the heavieft Guinys you cangee,to deprefs the Inftrument as low
as tis like to be by any piece of that Coin, lealt otherwife meet-
ing with one confiderably heavier than that you made ufz of the
Inftrament may be thereby wade to fink to the very bottom of
the water.

The Reafun why ’tis above prefcribed, that the Inftrument be
immerfed a/moff, not quite, tothe Apex of the ftem, is, becaufe
I have found,thatGuinys are not all precifely cf the fame weight,
nor ali watersgeither ; and therefore ’tisfafeft, to leave a fmalt
partof theftem, asaneighth, or, inlonger Inftruments, a quar-
ter of an Inch, extantabove the water, that we may fecure the
Inftrument from being by a heavier Guiny made quite to
fink.

I forefee, it may be hence obje&ed, that thefe Contingencies
may make our Inftrument ufelefs : To which it isnot difficult to
anlwer, that,though fome Guinys weigha grain or two more than
others, it isnot that will fruftrate the ufe of our Inftrument,
and lefs will the difference of our waters do it, fince (as I have
obferved in another Paper, where I mention fome Trials of this
kind) havingexamined and compared together the fpzcifick
gravities of (common) Pump-water, Thames-water, and Rain-
water, [ found the difference far more inconfiderable than one
would have thought, and confequently unable to keep Hydro-
ftatical Trials of Metalsfrom being accurate enough for pradice,
and more exack than thofe troublefome and chargeable ones that
are common!y relied on.

Thefe Anfwers to the recited Objedtions, will be made good
by this, That tis not a doubtful or inconfiderable difference ,
that appears upon the. differing depreflions of the Inftrument,
that are made by a true Guiny,and by a piece of Brafs or of Cop-
per,of thefame weight with it inthe Air. For, inthe Infiru-
ment lately defcrib’d, though finaller than moft that I have im-
ployed, the diftance betwixe the mark to which the Gold, and

shit
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that to which the other Metal, though Copper, deprefied it,
was, by meafure, aboutan Inchand three quarters ; fo that it
is not every fmall variation of Circumftances that can make it
doubtful to him thatemploys our Inftrument,whether a Guiny be
true or counterfeit.

But Philofophical Candor forbids me to conceal, that there
may, (though ’tis like there very feidom will, ) happen a cafz,
wherein, though the Principle, our Inftrument is framed on,wil:
hold good, yet the pradtical Application may be unfecure, For,
if a Falfifier of money have the skill, by wafhing or otherwife,
to take off much of the quantity or fubftance of the Guiny with-
out a:tering or impairing either the figure or the ftamp,the piece
of Coin wi.l notbeabie to deprefs our Inftrument to the ufual
mark, and may therebymake it be judg’d comnterfeit, when ‘tis
indeed but #o light.

But on this occafion ’tisto be confider’d, trat neither the
Touchftone, nor Aqua Fortis, nor Aatimony, nor the Cupel,
canthew us, whethera piece of Coin propos’d have its juft
weight,bue only,whether the Metal be true Gold : Ard therefore
our Inftrument need not pretend to do more than difcover the
Genuine(s of the Metal; but whether the Coin have the juft
weight the Law requires, is to be judged by the Bailance; as
each {ingle piece is wont to be in moft of the Gold-Coins of Eu-
rope, and is in England in reference to Angelsand twenty [billing
Peices, and all the other Coins of Broad Gold, asthey are now
called. And yetit may be further confider’d, that our Inftru-
men: does more than it need preternd to: For, without a pair of
Scales, it prefently fhews, that the propos’d Guiny, if itbenot
counterfeit, isotherwife abufed; and tkough it does not clear-
ly determine, whether that iikewife proceed from the want of
fpecifick Gravity in the Metal, orfrom the Ceins having been
wafhed or otherwife fraudulently leffer’d; yer it prebably ve-
folves the doubt, becaufe, if the wart of weight appcar by the
Inftrumen: tobevery grear, asitufually does where the piece

Y has
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has been robbed of fome of its fubftance, (efpecially 1f 1t befo
muchas is reported of fome Guinses,that of late are faid to have
been found wanting to the value of near four fhiliings; ) 'tis a
ftrong Prefumption, that °tis racher wathed, &c. than counter-
feited, For, men wili fcarce venture their Lives to fteal but
threg or fiur grains from a true Guiny, and much lefs from a fa'fe
one.  And they that counterfeit, are notwont to ke fo fparing
as tomake their Coinstoolight.  However,our Inltrument will
in thefe Cafes be fure to prompt him that ufesie toemploy the
Ballance, which will prefeatly afift him to refolve his doubt.
For,if the fufpected Coin have in the Air its due weight, *cwill
argue, that the great lightnefs of it in the water proceeds from
the Metals not being true Gold, or, at leaft, ofits not being of
the requifite finenels ; and, if it want muchof its due weight in
the Alr, “tis very probable, for the Reafon above-intimated ,
that 'tis wath’d, &ec. rather, than of another metal than Gold ;
and however may be lawfully refufed to be taken in payments,
and perhapsafiord a juft ground of queftioning him that utters
it. Andifone would, forcuriofity, be fur:her fatisfied, whe-
ther the Metal be Gold or ne, one may add to the Coin (as will
bLe hereafier taught) as much fleriing-Cold, as wilmake it, in
the dir, cf the Weight of a Guiny, and then examining it by
weight in thewater he v il prefently difcover whether it beGo.d
or not.

There comes intd wy thoughts another poTible way of coun-
terfeiting Guinys, but becaufe’tis very !kelv that Coiners wii]
not light upon it, and it cannot be practifed on any of the Gu-
uysalready coined, the fear of teaching bad mena skill that pro-
bably thev will not otherwife acquire, makes me fortear to
mention ir, though the fraud may be quickly difcovered, fome-
tiwes by tke bare Eye, and a'ways by our Inftrument, and the
Ba'iance ; wheveof publick Advertifzment may be given,ifthere
fha!l appear nee:! of 7,

And
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And now I have this to add about the Conftrutio ofthis
Inftrument , that perhaps it would not be very difficu ¢ to pro-
pofe a muchmore accurate and elaborate Contrivance,if ‘tneve
thought fit to propound any that would require an extracrdi-
nary skillin the Artificer to make it, and fome confiderakle
skill or dexterity inthe Per{on that is toufe it; but the flight
Conftrudion, hitherto idefcribed, feem’d to fuit better wich
my Principal aim, whichwas, to propofeat prefent an Inftru-
ment as fimple, cheap, and eafie to be employed and kept in
order, as I couid wellexamine Guinys with ; little doubting
but that the Principle, upon which thisis framed, being weil
underftood and confidered,will|if it be found ufeful, be further
improved by new Appiications and more Artificial Contri-
vances,

Y 2 Explication
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Explicationof the Figures.
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In Fig,1.AB, the
Stem or Pipe.

C E thetwo parts
of the Ball foderid
together.

ECDE,the Ball it
felf.

F,the Screw.

G, the Stirrup,
{omewhat reprefen=

- ted out of its place.

H, the Mark to
which a Copper-
plate, of equal
weight in the Air
with the Guiny, de«
prefles the Inftru-
ment,

1, the Mark to
which a true Gui-
ny finks it

Fig.2.is the Screw
by it felf, to be put
upon or taken from

- the (fhort) under-

moft ftem of theIn-
{ftrument,

Fig.3. the perfora-
ted plates of Lead
or other metal,to be
put on as ballaft up-
on the urdermoft
fiem.

Fig. 4. the under-

laft-plate put uponit.

Fig.5. the Stirrup,that may be employed inficad of a Screw.
Fig.6. A B C, the Glafs-inftrument.

D D D, the Coin

horfe-hairs,or {lender firings of filk.
Fig.7. The undermoft Stem of the Glafs-Inftrument, to which, being

Areightand folid.a Screw is faftned en with horfe-hair,crotherwife.
Fig.$.A B C D,the {mall Glals-Infirument for eftimating the {pecitique

gravity of Liguors. fof which zn account may be expeéted in our next.)
E ¥ the Quickhlver and Water thatis imployed as Ballafi to finkit in

!
o eredhed eolren,

hanging at the bettom: cf it, and {upported By fous

The
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Thke Third Seion,

Reprefenting the Ufes of this Infirument a relating to
eMetals.

Here is in the nature of the thing fuch a Conne&ion be-

tween the Fabrick-and #fe of our Inttrument, that I could
not well defcribe it without plainly intimating the Principal
ufes of it.  Wherefore I fhall here but fummarily repeat thofe
that are delivered already, and make a more explicit mention of
thofe few , that have been either omitted, or but lightly
touched.

The I. Ufe,

Thefirlt ufe, and that which was mainly intended , is,
eafily and cheaply to difcriminate true Guinys from counter-
feit, without defacingorany ways injuring the Coin, Bur of
this ufe [ have fpoken largely enough already, and therefore fhall
advance to the next.

The 11. Ufe,

Any other kind of Gold-Coin that is near about the weight
of a G#iny, way be examined by our Inftrumentafter the manner
abovedelivered 5 but moreeafily, if it want of the weight of a
Guiny thanifit exceedit. For in cafe it be heavier, as isa
Twenty fhiliing piece of broad Gold, the Ballaft, whether in-
ternal or external, of the Inftrument muft be taken off, that fo
heavy a Coin may not quite fink it ; whereas, if the Coin pro-
pos'd be lighter than a Guiny, one mayAdd as muchGold (of the
fame alloy) beaten into thin plates; as,with,the Coin propos’d,
will makeup inthe Air the weight of a Guiny. For then this
aggregate, being examin'dasif it werea Guiny, willdifcover in

the
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th:e Water, whether the Coin be right or counterfeit, I fhalf
add, that, if the piece, tobeexamined, be not much heavy.
er than a Guiny, itiay be convenient to pafs a very finall per-
forated plate of Copper or Lead over the upper ftem (or pipe, )
{o as tomake it reft upon the ball before the Intrument is ad-
jufted, For, by thismeans nothing need be altered beneath
the Ball ; and fuch pieces of metal (of which feveral differingly
heavy may beeafily provided) being thin and light,will not, (as
trial has fhewn) make the Inftrument top-heavy, though one of
them be plac’d above the Center of Gravity, and may be very
readily rtaken off, and (if need be) ferap’d or fil’d to lighten the
Inftrument, when an extraordinarily heavy Guiny, or a Coin
fomewhat more weighty than a Guiny,is to be examin’d.

But to return to what [ was faying about addinga weight of
Gold to a piece of propos’d Coin jin order to this ufe it will be
neceffary, that the Slit or Apertureat the bottomof the Inftru-
ment, which isto be fhut and open’d by the latera] Screw, be
made (as it eafily may without Inconvenience) wide enough to
receive double the thicknefs of a Guiny, that {o different Coins,
as Englifb, French,Spanifb,&c. and the Grain-weights, neceffary
to bring them to the weight required (in the Air,) may be fecure-
iy faften'd to the Inftrument by the Screw.

If the Ball be large, and the Pipe well proportioned toit,
Coins,that do not much exceed the weight of a Guiny,may be ex-
amin’d without much altering the weight of our Inftrument,
provided it beat firft adjufted o, as thata Guiny will not de-
prefsit {o faras not to leave a confiderable part of the pipe a-
bove water, that the Coin heavier than a Guiny may not be able
to draw it quite under water.

According to the Method above defcribed, may half Guinys
beexamin’d.  For, if the Inftrument be good, it will thewa
manifelt difference, if, inftead of an intire Guiny, you faften in
the fcrewa half Guiny that you know to be true, and that which

is
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is fufpelted to be counterfeit ; addinga grain-weight or two of
Gold in cale the propofed Coin needs it I fay, a grain-weight
of Gold, becaufe, if 1t be of Brafs, of which the grain weight:,
common!y ufed, are made, it wiil loofe in Warer more than it
thould of the weight it had in the Air ; and therefore it wiltbe
ufeful to fuchas intend totry fevera forts of Englyfh Coins, as
Angels, Tws and twenty [biliing pieces donble Guinys,&c. torave
by them a numerous {et of grains, (about wheofe fhape, by he
way, one need not be curious,that not being marerial) made of a
thin plate of fterling Cold.

The III. uf60

If the Inftrument be ski'fully fitted for fuch a purpofe,it may
be m:de :0 ferve to examine fome foris of white money lefs
heavy than half Crowns. Ard becaufe it wmay be uiefui to
know ingereral what Coias may, and what way nit, be ex.
amin’d by this or that particular Inftroment propos'd,
fhali here add a generai way that is not difficult for finding
this out; namely firff, by weighing the piece cfGsld or S.-
ver in the Air, and afterwards in the Water, and futfiraét ng
the latter from the former, to obtainthedifference of the two
weights: And #zexz, by weighing alfo in the Air and in the
Watera piece of Copper, or Brafs, if #his be the Lkelyceltto
be employed in counterfeiting the Coin, and obferving likce
wife the difierence between thofe weights.  For, theleffer oof
thefe differences being fubftra@ed from the greater, the re-
mains wili thew, how much the true piececf Coin wil’ out-
weigh the other in the water, and confequently if fo many
grains, as this relidue amounts to, beingadded to the weight
of the lighter metal, do make a {ufficiently manifelt deprefli-
cn of it below the Mark it would ftay at withou: that addi-
tion, one may probably conclude, that the difference te-
tween a true and counterfeit piece of Coin propos’d, wili be
difcoverable by the Inftrumert.

Tte
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The cheaprefs of thefe flight Intruments being confider-
ed, it may be expedient for Go.dfiniths and cthers, thar
have frequent occafions to examine various fores of Coin, to
have a feveral Inftrument adjufted for each of them, to fave
themfelves {fome pain and trouble. But if the Balibe made
large, and fitted with a ftem {lender and iong enough, one
may quickly by changing the balaft-plates, as occafion re-
quires, fit the fame Inftrument to examine Coins of differing
metals, and of very differing weights. For one of thefe,
made of Copper, ferves me to examine beth Guinys and
Crown-pieces of Stlver, and ka'f Crowns toos and it mayte
eafily made to ferve alfo for divers forreign Cons.

The [V, Ufe,

'Tis a great complaint of Pewterers, that the Tinn they buy
of the Miners or Merchants isoften adulterated with Lead , as
they find to their prejudice when they have made Veffelsof it,
And many others, that are Buyers, complain much more of
divers Pewterers for putting too much Lead into their Pewter,
becaufe Lead is by many times cteaper than Tinn.  On thefe
accounts [ fhall add, to the other ufe of our Inftrument, {fome-
thing that relates to Tinnand Pewter,  Though [ muft take ro-
tice, thkat fome Tinn may perhapste founda littie heavier in
[pecie than ordinary , a'though no fraud intervene ; becaufe [
have obferv’d fame Tinn Cas [ elfewhere re’ate) to contain
fome, though tutaverylittle, proportionof Gold or Silver,
Bur this being no ufual cafe, I fhall proceed tofav , that the
Pewterer may judge, whether the Miner or Merchant have de.
ceived him 4 if, taking a piece of Tinn tha: he knows to ke
pure, and isof a convenicn® weight, he obferves how much it
deprefles the Pipe, and then makes the like obfervation with an
equal piece of the Tinn {ufpedied to have Lead or fore other
Metal init.  For if this depreffes the Inftrument much lower

than
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than the other , ’ewill jultifie the (ufpition: Since as Gold
being the heavieft of Metals, cannot be allay’d by any other
that will not deprefs our Inftrument lefs than Gold can do;
fo Tinn, being the lighteft of Merals, cannot te mixed with
any other that will not fink it lower than unmixt Tinn, (Qill
fuppofing the weights to be the fame in the Air.)

And as for the Buyers of Pewter, *twill be eafie for them
(if they think it worth while ) to find by our Inftrument, if
there be too much or but enough of Lead mixt with the Tinn
inan affign’d portion of Pewter of a convenient weight to te
examin'd by it.  For, having once obferved , how much
the Inftrument is depreft by a piece of two, three, or four
Drams ,- or even an Qunce weight of Pewter, which is knoun
to be good, and to contain fuch a proportion of Lead in re-
ference to the Tinn, if youload the Inftrument with an equa-
ly heavy piece of any other mafs of Pewter propounded, if
the Inftrument fink deeper, *twill be a fign, that the former
proportion of Lead may be very probably argued to exceed in
the mixture ; I fay, probably, becaufe perhaps’tis poflible to
embafe Pewter by mixing not only Lead but other Mineral
Subftances, whofe fpecific gravity is not well known: But
yet I fay wery probably, becaufe the addition of too much
Lead is the moft gainful way of adulterating Pewter. And
the other things that fome imploy, as Regulus of Antimony ,
Tinn-glafs , Copper and Spelsar | are feldom ufed in great quan-
tities; and if I thought it worth the while, [ could fa-
cilitate the Difcovery even of thefe by adding, what I have
obferved of their differing fpecific Gravities, and fome other
things that I think fitter tobe here omitted than to have time
and words fpent upon them,

Zz The
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The V. Ufe.

The lalt ufe, I fha!l now mention of our Inftrumen: in re-
ference to Metals, is, that it may affit us ro eftimate the qua-
lity of Metalline Mixtures, whether in Coins or other Maffes,
and to guefs at the proportion of the Ingredients that com-
pofe them, For, fince we haveformer'y feen, that the fame
Inftrument | employed to examine Guinys, ferved alfo for
Crown-pieces of Silver that wanted of an Ounce lefs than a
tweniech part of that weight, "twill be eafily granted, that
the fame ‘nltrument , and moreeafily , thata larger one, may
be fo fitted, as to help Goldfiniths, Chymifts and others,
that are not acquainted with Hydroftaticks , to make fuch an
eftimate as will not much deceive them of the finenefs of
Gold and its differing Allays with Silver or fome other deter-
minate Metal,

Inordertothis, the Inftrumentmay be fitted to fink to the
tip of the Pipe with fome determinate weight of the fineft
Gold, as of 24 Carars, as they call that which is woft
pure and fine. But twill be convenient, that this Meral,
in the Air, be juft an Ounce, or half an Ounce, or fome
fuch determinate weight, that is commodioufly divifible inro
:any aliguet parts, Then you may make a mixture that con-
tains a known proportion of the meral wherewith you allay
the Goldy asif it hold 19 or 19 parts of Gold, and one of
Silver; and, letting the Inrument fettle in the Water , mark
the place where the Surface of the Water cuts the ftem or pipe.
And then putting-in an other mixture , wherein the Silver hasa
new and greater proportion to the Gold ; as if the former be
an eighreenth or a fourteenth pare of the later, you way ob-
ferve, how much lefs than before this deprefles the Inftru-
went , and fo you mnay proceed with as many mixtures or de-
greesof Allay< as you think fit, or can be diftinguifhed con-
veniently on the ftem; being alwayes caveful, that, whatever

be
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be the propottion Of the two Ingredients, the weight of the
Mafs in the Air be jult the fame with that of the pure Gold,

which we have lately fuppofed to be one Ounce , or half an
Ounce.

By the fame method may be examin’d the differing Alloys of
pure<§ilver upon the admixture of fuch and fuch determinac
proportions of Copger or any other Meta! lighter iz fpecie
than Silver; and by the fame way, with a flight variation,
"twill not be difficult to eftimate , how much divers Coips,
whether of Silver or Gold, are more or lefs embas'd by the
known ignobler Metal that is mixt inthe piece proposd.

And though this way of determining the Alloys of Metalis
be not fo exact as is poffible to be propos'd by the help of Hy-
droftaticks and Calculation 5 yer it may be very ufeful to
Chymifts, Goldfiths, Refiners, and others, that are upac-
quainted with Hydroftatical matters, to make without trouble
or fupputation eftimates that will not much deceive them,
and perhaps will come nearer the Truth, not only than the
eftimates wont to be made by the Touchftore, but perhaps
too, than fome of thofe that divers make with trouble, and
inconvenience, and charge. And indeed I was chiefly invi-
ted to communicate this Trifle and fpend fo many words a-
bout it by the requeft of fome Ingenious Difciples of Vulcan ,
who thought they perceived, that , by this way, they could
oftentimmes make better eftimates of the {uccefs of their gradua-
ting, and fome other , operations upon Metals, than other-
wife they fhould be able 5 this way greatly accommodating
them by this particular advantage, that they may from rime
to time try the degrees of purity, and fome other confiderable
alterations of their mixtures, without at all deftroying or in-
juting them , though they havenot yet attain’d the pitch they
aim at and exped ; whereas,if they happen to be too forward,
as often they are, in examining the Produéions of their Labours
by the cupel or fevere Cemenrations, what they wouid try
may be deftroyed or fpoilt in its way to a perfe&ion, which

7z 2 others
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otherwife, in their opinion, it might in due time be brought
to,

Perhaps it may not be amifs on this occafionto add as an Im-
provement of this fifzh Ufe of our Inftrument, that it may be
employ’d to examine other mixtures befides allay’d Coips,
and that , if the Inftrument be adjufted to an Ounce, fo# in-
ftance, of pure Copper, it may help men to make-an eftimat
of the Alloy of Tinn, or the quantity of it that is oftentimes
added to Copper , tomake differing forts of Bell-metal , and
of thofe metalline Speewla , whether plain or concave, thatare
call'd Steel-glafles, as alfoof Soders confifting of certain pro-
portions of Silver and Brafs, or Copper ; in all which, and di-
vers others,the difcovery of the proportion of the Ingredients
may, on fome occafions, be ufeful to Tradefmen, as well as
defirable by Firtuofi. And though I have obferved, thae, by
mixture, Tinnand Copper acquire a fpecific gravity fomwhat
differing from what their Ingredients promife s yet,fince the In-
ftrument is to be fitted for fuch eftimates, not by calculation, but
by tryals, the eftimates may be made near enough to the

Truth,



