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T 6 THE

Hon. COMMISSIONERS

O F
His Majefty’s REVENUES

OF 'THE

CustoMms and ExcisE

RESPECTING

The Duties on Spiritvous LIQUORS,

Gentlemen,

?’r %Zﬁ'? Have prefumed on the Liberty of
ﬁf addreﬂmg to You an Effay on the

Em.ﬁ Nature and Struture of a genuine
HypRrRoMETER, as it is an Inftrument that

is beft fitted to amalyze, and thelcby to dif-
3 cover

R
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cover the component Parts of Spirituous Li«
guors ; a Subject of great Extent in the Public
Revenues of thefe Kingdoms; and which his
MajesTy has committed to your immediate
Care, Infpection, and Regulation.

An Inftroment, thercfore, of this Sort
muft be of high Importance to a Community
which not only imports great Quantities of
difterent Sorts of Spirits from Abroad, butem-
ploys fuch an extenfive DisTILLERY at Home
entirely on that Subjet; befides the frequent
and neceffary Ufe of an HY DROMETER in af-
certaining the {pecific Gravity of mineral, me-
dicinal, and other Waters, and Fluids produ-
ced by, and ufed in the various commercial,
chemical, and oeconomical Arts and Manu-
faCtures of this Nation.

But as I have not yet feen any Inftrument
that can be properly called an HypromE-
TER, ViZ. one that depends on a juft Theory,
that will aftertain the [pecific Gravity,
and will truly affign the Proportion of the con-
Slituent Parts of a Compound Fluid, both in
regard to Quantity and Weight, T have at-

tempted
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tempted fuch a Conftru&ion, and have now
the Honour to offer it to your critical Con-
{ideration and Examination,

In every Department of his Majefty’s R~
vENUES relative to the Duties on fpirituous
Liguors, there are not wanting Gentlemen of
Mathematical Abilities much beyond what
is neceflary to render them competent Judges
of the Nature and Conftruction of this Inftru-
ment, as here reprefented in the Diagrams of
the Copper-plate ; and who cannot but be ap-
prized thata genuzne HYy DROMETER muft not
pretend to a le{s Number of either phy/fical or
gfﬂmftrfmf Pr:‘nvz}u’e; than they will here find
premifed to this.

I therefore fubmit this HyDROMETER to
the Examen and Cenfure of Gentlemen, who
by their Situation and Learning, are f{uperior
to every Intereft and Influence, but thofe of
Truth and the public Welfare, Their Sen-
timents of it ought to dire&t the Public in
their Opinion of its Ufefulnefs, And then
there will be no Room to doubt but this In-
vention will haveall the Regard which is due

to
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to its Merit from every Party concerned in fo
interefting a Subje, as the making, import-
ing, and vending Spirituous Liquors; and
that is all that is defired or expected by the
~Author, who has fpared no Pains to make
this Inftrument as compleat, and as eafy to be
underftood both in TueorY and PrRAacCTICE,
as any Thing of fuch a Nature can be ; and
who is, with profound Submiffion,

Gentlemen,
Your moft humble

- And moft obedient Servant,

Fleet-fireet
‘E;ﬁ;:’g;ff* Br MHRTIN-
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PREFACGE

T muft be allowed that equal Weights of
Water and Spirit, or Alchobol, mixed to-
gether, make the only true and juft Proof,
éemﬂf 21 that Cafe only the Quantity of Mat-
ter i each can be equal. And if the fpecific
Gravity of Water and Spirit be taken in fuch
Proparfz'm as I hawe bere fuppofed to be the beft,
then this HYDROMETER [ prefume, is coi-
firuiied geometrically and phyfically exact ; and
I make no doubt of its éfzfz'r the firft that ever
was fo. For fuch an Iﬁ/frumemr can never be trie
1f 1t be not conftructed by the Rules of Algebra,
and by an hydroftatic Theory nicely correlted
by Experzmems They who make Hydrometers
without thefe Principles may be jufily [aid
(operos¢ nihil agere,) 2o take great Pains (o
no Purpofe, unlefs to deceive themfelves and
the Public ; and tho this Invention may feen:
no great Mﬂf!é’?" I can afjure the Reader it
bas coft me more Time, Trouble, and Expence
than any Inftrument I bave ever yet made
public. ‘T.E;rf Ufe of it may be greatly extended;
but I have accommodated it at prefent only to
the Service of the Diftiller and Cempounder,
a2 ia
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to whom I af pre.&.:wa" it muft be very acceptable,

fince without it, all muft be G uefs-<vork which
they do.  Ar ﬁfﬁ I determined not to trouble
the Reader with the MATHEMATICAL THE-
ORY, but finding the Inflrument greatly dif-
pﬂ?’ﬂgt‘d and myfelf abufed for the Coutri-
vance, I was obliged for my own Ffuftification
to publifh it; and I bereby appeal to any M-
Tm,MArmmNﬁr the Truth of it in every
Part ; the Criticifms or Cenfures of any other
Per J’rm not meriting the leaft ngﬂ?’d
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EHE

Defcription and Ufe
OF A
NEW HYDROMETER.

I. Of the ScALE of Lings.

1. HE Refult of a great Number of

Experiments (which from 'Time to
Time I have made purely in regard to this
Subject) has convinced me that the beft
Proportion of the Specific Gravities of Water
and Alchobol, or Spirit, is that of 1000 to
840, with refpect to their Compofition for
Proor-SpiriT. And the Difference of
thefe Numbers, v7z. 160, make the Divi-
fions of the firf# Line A B in the ScALE at
the End of this Treatife.

2. In the fecond Line C D the Divifions
are ftill the fame, only they are number’d
in the natural Order from 840 to 1000}
that {o they may ferve to thew or exprefs
the common Specific Gravity of any Compo-
fition of Water and Spirit.

3. The Divifions of the Third Line EF
and fourth G H are the fame, viz. 1000,
but number’d forward in one, and back-

ward
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ward in the other, that fo the Numbers in
one may be the Complement of thole in the
other to 1000.

4. Therefore if the whole Difference of
Weight of the Hydrometer in Spirits and
Woater be divided into 1000 equal Parts, and
thefe Parts be exprefled by the Divifions of
the Line EF; then the Number of thefe
{mall Weights put into the Cup to make it
fink in any compound Spirit, will {hew the
commen fpecific Gravity of it, by the corref-
ponding Number in the Line C D. For Ex-
ample, if the Weights required to fink the
Hydrometerto (o) be 700, then will the
{pecific Gravity of that Compound be 93
nearly, or the Weight of that compared
with the Weight of Water in equal Bulks
will be as ¢g52 to 1000.

g. Hence itis evident, the Numbers in
the Line E F reprefent the Bulk of Water in
any fpirituous Compound, and thofe of the
Line G H, will thew the Bulk of Spirit;
for thefe Numbers will increafe and decreafe
in the fame Proportion every where with the
Buiks of Water and Spirit in the Compound

6. The fifth Line 1 K contains 840 Divi-
fions numbered from the right Hand to the
left; and therefore if the Divifions in the
third Line E F reprefent the Weight of the
Water 1n any Compound, thofe in the Llne
I K correfponding to them will reprefent
the Weight of the Spiret ; fince every where

thofe
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thofe Numbers increafe and decreafe with
the Weights of thofe Fluids refpetively.

. It is to be remembr’d that Proor-Sp1-
r1T is that which confifts of equal Weight of
Water and Alchobel;and therefore where you
{ee the fame Number in the third and fifth
Linecoincide, there will the common fpecific
Gravity of that Proof-Spirit be exprefled in
the fccond Line. For Example, the Number

456 in the Line EF coincides with the
fame Number in the Line IK ; and cor-
refponding to thefe is the Number 9135 in
the Line CD ; therefore the fpecific Gra-
vity of zi’fc‘babai Proof-Spirit and Water,
are as 840, 913+, and 1000, as they are
ufually eftimated.

8. Therefore if the Compound be fuch
as requires a lefs Weight than 456 in the
Cup to fink the Hydrometer to (o) then it
is above Proof ; if it require juft 456, it is
Juft Proof 5 but if more than 456 be put
into the Cup, then it is beloww Proof accord-
ing to the Cuftomary way. And thus you
fee the Scale is marked on the Top. |

9. The fixth Line L. M fhews the Quan-
tity of Water to be added to the Com-
pound, if above Proof, on the left Hand,
or the Quantity of Spirit to be added if the
Compound be selswo Proof on the right
Hand of the Proof-Point, fo that the Com- .
pound may be juf¢ Proof. And thefe Num-
bers are fuch Parts, of which the whole
Compound confifts of 1000,

) o But
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1o, But before we can arrive at the ex-

a@& Truth, the Numbers of the fecond
Line CD muft be new modelled, and ex-
prefled as in the feventh Line N O ; zhis
Correélion not having been attended to, has
rendered all Hydrometers that have been
hitherto made, very imperfet and errone-
ous. And thefe Divifions or Numbers in
the Line N O have been deduced by Calcu-
lations founded on {fuch Experiments as were
neceflary to afcertain the True Denfity or fpe-
cific Gravity of a given Compound which is
- very different from what is ufually fuppofed;
or inferred from the common Algebraic
Procefs. 'This Line N O of corref? fpecific

Grawities is therefore to be ufed conjointly
with the Line CD, as we fhall thew in

what follows,

II. Of the WerGHTs ufed with this Hy DRo-
METER.

11. Having thus defcribed- the feveral
Lines of this new Scale, it will be neceflary
in the next Place to give an Account of the
Weights ufed with the Hydrometer. Thefe
are nine in Number ; 272. 400, 300, 200,
100, and 40, 30, 20, 10; with a Proof-
Hu‘gﬁf 600. With the four Firft any Num-
ber of Hundreds under a Thoufand may be
made, and with the four laft vou have any
Number of Tens under an Hundred. So
that with thefe eight E‘s"mﬁhtb any Number

‘i under

3l
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under a Thoufand may be put into the Cup
(to fthew the fpecific Gravity of the com-
pound Spirit) except the Ten Dagits.

12. Thefe Digits are marked on the Stem
of the Hydrometer under the Cup, ina
fmall Seale {0, \F; ‘2, .3 4,3 8¢.), dor - the
Weight of the Fluid equal in Bulk to that
Part of the Stem is a 100dth Part of the
whole, and therefore equal to ten Parts of
1000. Hence any Number under 1000 is
immediately formed by the Weights in the
Cup, together with the Number on this
Scale which ftands at the Surface of the
Fluid.

13. The Proof- Weight is marked 600; be-
caufe in the Line N O, the Number corref-
ponding to the Proof-Point is 936 ; and this
Number 936 in the Line C D anfwer to 600
in the Line of Weights E F. Hence itappears
that the Vulgar {pecific Gravity of Prosf is
to the True as 9134 to 936; and the comz-
mon to the true Proof-Weight as 4 56 to 600.

I11. The Usk of the Hy DROMETER, in Com-
pounds of a given Meafure.

14. When any compound Spirit is pro-
pofed for Trial of Proof, let the Prosf-
Weight 600 be placed in the Cup, which,
if it keeps the Inftrument fufpended to the
Pcint (o) on the Stem, or very near it,
thews that Compound is frue Proof-Spirit.

But if that Weight proves too heavy, and
B finks



(10)

finks the Inftrument down to the Cup, it
thews that Compound is above Proof. As
on the contrary, if that Weight be too light,
fo as not to carry the Hydrometer with any
Part of its Stem below the Surface of the
Fluid, it thews the Compound is below Proof.

1¢. But to fpecify its Ufe more particu-
larly : Suppofe the Weight put into the Cup
be 300, which finks the Hydrometer juft to
(o). Then it appears (1.) that the Com-
pound is above Proof. (2.) That its {pecific
Gravity in the Line C D is 888. (3.) This
Number muft be fought in the Line N O.
(1.) And above it in the Line EF corref-
ponds the Number 230, which exprefles
the Quantity of Water. (5.) And in the
Line G H the correfponding Number ex-
prefling the Quantity of Spirits is 770. So
that if the whole Compound be divided into
1000 equal Parts, the Quantity of Water is
to that of Spirit as 230 to 770. (6.) In the
Line I K the Number anfwering to 888 is
653; whence the Weightof Water is to that
of Spirit as 230 to 653. (7.) Laftly, in the
Line L M, the Number anfwering thereto,
ts 426, which is the Quantity of Water to
be added, to make the Compound juft Proof.

16. To render this Matter ftill eafier to
be underftood : Suppofe the above mentioned
Compound were in Quantity juft one oz, or
252 Gallons, which contain 1008 Quarts :
if we neglect the 8 Quarts as inconfiderable,

then
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then the Numbers in the Line E F will be
Quarts; therefore in a Ton of fuch Spirits
there will be 230 Quarts of Water, and 770
Ruarts of pure Spirit; and 426 Quarts of Wa-
ter muft be added to make the whole FProof.
- 17. For a fécond Example, fuppofe a
Ton of fuch Spirits as require the Weight
753 to fufpend the Hydromerer, that is, 750
in the Cup, and 3 on the Scale at the Sur-
face of the Fluid, Then (1.) the Com-
pound appears to be belsw Proof. (2.) The
Number in the Line C D anfwering to that
Weight, is gbog  (3.) This Number being
found in the Line Gf correct Jpecific Gravity
N O, is to be noted. (4.) For above it in
the Line E F correfponds the Number 665,
and fo many Quarts of Water are in the
Compofition. (5.) Therefore the Num-
ber 335 in the Line G H, exprefles the
Quarts of Spirit. (6.) In the Lme 1K the
Number anfwering is 283 ; therefore the
Weight of Water is to that of the Spirit as
665 to 283. (7.) In the Line LM the
Number is 4 50, and {o many Quarts of Spirit
muft be added tomake the Compound Proof:
18. Itis eafy to underftand that for a
Hogfhead of . Spirits, the Numbers of the
Scale will be Half-Pints, becaufe 63 Gallons
contain 1008 Half-Pints. But the Quantity
of the Fluid, be it more or lefs, is at any
time known by Gauging ; let this be reduced
to Quarters of a Pint, which divided by
| B2 1000
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1000, give a decimal Number, which mul-
tiplied by the proper Numbers in the Lines
of the Scale, will give the Proportion of
Water and Spirit to a thoufandth Part of a
RQuarter of a Pint, which is a greater degree
of Precifenefs than can ever be necefiary.
I fhall give an Example or two, to render
this Matter eafy to be underftood. |

19. Suppofe you have 3,36 Gallons of
Spirit, which reduced to Quartersof a Pint
make 107,52 ; this divided by 1000 gives
o,10752 for the thoufandth Part of the
Whole, Now if we fuppofe it of the fame
Strength as in Article 15, then 230 of
thofe Parts will be Water, that is o0,10752
multiplied by 230, will give 24,7296 Quar-
ters of a Pint, that is 24 Quarters, and 7296
Parts of 10000 of another. The Quantity
of Spirit, therefore, muft be 82,7904 Quar-
terns. And the Water to be added to make
it Proof muft be 0,107 52 multiplied by 426,
or 45,803 Quarterns, fo that the Whole
will ftand as below.

Quarterns.

Quantity of Water in the
Compound 24,7296

Quantity of Spirit  — 82,7904

Additional Water for Proof 45,803

Whole Quantity Proof — 153,3230

Reduced to Gallons — 4,7912

[

20. For
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. 20. For another Example, fuppofe you
had 13,5 Gallons of Spirit under Proof, the
fame as that in Article 17. This reduced
to Quarters of a Pint make 432, which
divided by 1000, gives 0,432 for a thoufandth
Part of the Whole ; then proceeding as above,
we have
0,432 multiplied by 665 is equal to
287,28 Quarterns of Water.
which {fubdutedfrom 432,leaves 144,72
Quarterns of Spirit.
Then 0,432 multiplied by 450, gives 194,4
Spirit to be added.
The whole Quantity Proofis 626,8Quar-
terns
And thus you proceed with the utmoft
Eafe and Exatnefs for any other Quantity,
of any given Strength.

IV. The Usk of the Hy DROMETER 172 2 Com-
pofition of a known WEIGHT.

21. When the WeiGHT of the Liquor
can be conveniently taken, it will flill be
more eafy to determine the additional Weight
of Water or Spirit to make it Proof, fince
by the Lines E F and I K, you have always
the Proportion of the Weight of Water and
Spirit in the given Compound ; let the fpe-
cific Gravity and Quantity of the whole be
as they will. _

22. For Example ; fuppofe you have juit
100 Weight of f{pirituous Liquor, and ﬁi’ld

ts
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its Strength by the Fydrometer to be as in
Article 15. Then the Weight of the Water
to that of the Spiritis as 230 to 653; add
thefe Numbers together, and the Sum is
883; but the Weight of the whole Com-
pound is 100lb. ; therefore fay by the Rule
of Three, as 883 is to 100lb, fois 653 to
741b. the Weight of the Spirits; confe-
quently the Weight of Water muft be 26 1b.
(for both together make 1001b.) Therefore
fince in Proof Spirit, the Weight of Water
and Spirit is the fame, ’tis evident 48lb. of
Water muft be added to the Compound to
make it ju/ Proof’; and then the Weight of
the Whole will be 148 Ib.

23.  Or a thorter way ftill is to take the
Difference of the Numbers 653 and 230,
0iz. 423 ; then fay as the total Weight
833lb. 1s to 100lb. fo is the Difference
423 1b. to 481b. of Water to be added for
Proof, as before,

24. Again ; fuppofe 3571b: of a Com-
poundin the fame Degree under Proof as in
Article 17. wherein the Weight of Water
is to that of Spirit as 665 to 283 ; the Sum
of thefe Numbers is 948, the Difference
382. Therefore fay, asthe Sum 948 is to
the Difference 382, {o is the Weightof the
whole 3571b, to143,851b. the Weight of
Spirits to be added to the Compound to
make the whole Proof. Hence alfo you
find that the Compound itfelf confifted of
2501 Ib. of Water, and 1063 lb. of Spirit.

And
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And thus you proceed for any other fpiri-
tuous Compofition.

25. If the Quantity be large, it will be
fufficient to take the Weight in Pounds; if
{mall, the Weight may be taken in Quarters
¢of Pounds ; and if the Numbers be wrote in
Decimals, you will have the Weight of the
Spirit and Water exprefled to the thoufandth
Part of a Quarter of a Pound; but in gene-
ral, it will be fufficient to work by the S/id-
ing-Rule, as itis both expeditious and exact.

26. In what we have faid hitherto, itis

refumed that the Perfon who ufes this

ydrometer is fkilled in Fractions both
Vulgar and Decimal ; but if it happens
otherwile, I thall next fhow how any Perfon,
without underftanding Arithmetic at all,
may ufe this Inftrument to the greateft Ex-
actnefs. Thus let him find the Number of
Weights that will fink the Hydrometer to
(o), and feek that Number in the Line
E F, which for Example let be 830. The
correfponding Number in the Line CD
above 1s 973 nearly, this Number muft be
fought in the loweft Line N O ; and exactly
over itin the Line EF is 775, and in the
Line 1K, is 192; therefore the Weight of
Water to that of Spirit in fuch a Compound

15 as 775 to 192, as is evident from Articles
6, and 135.

27. Having thus found the Proportion of
Water and Spirit in round Numbers 775 and

192,
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192, let thefe be added together and their
Sum will be 967, alfo take the lefler Num-
ber from the greater, and the Difference
is 583 ; now thefe Numbers fhow, that to
every 9671b. or Ounces of the Compound
there muft be added 583lb. or Ounces of
Spirit to make it Proof, becaufe then the
Weight of Spirit will be equal to the Weight
of Water; for 583 and 1¢2 make 775.
28. And as nothing can be eafier than
to weigh off any Number of Pounds or
Ounces from any Compound, fo it may be
immediately made Proof without the leaft
Difficulty or trouble in this laft Method, to
any one that can but count the Divifions

in a Line of equal Parts.

29. In the Ufe of this Scale, I would
advife to have it pafted on a Bc}ard -and a
Wire W R fixed over it on the Top, pa-
rallel to the Lines on the Scale, and upon
this Wire let a Line and Plumet S T be
put, which may be moved to any Divifion
of a Line, and then the Thread will thow
the Numbers in the other Linescorrefpond-
ing thereto, and fo will render the whole
Procefs practicable with the utmoft Eafe.

V. The Ufe of the HYpROMETER by fczkzﬂg
the DEpTH of the FLUID.

30. The Ufe of the HYyprROMETER in

Flulds of a known Depth, for thofe who
I do
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do not underftand Numbers, or would
chufe to be very expeditious and exact at
the fame Time, is in the following
Method. Let a Veffel be provided of a
uniform or equal Figure throughout,
and therein pour the {pirituous Compound,
till the Depth of it be juft 10 Inches, then
by the HyproMETER find the correst
fpecific Gravity in the Line N O as before
dire¢ted, and the Numbers in the Line
L. M above, will fhew the Height in
Inches, and thoufandth Part of an Inch,
to which the Fluid muft be rais’d, by pour-
ing in Water if above Proof, or Spirit
if below.

31. For Example, let the Compound be
that of Article 26, whofe {pecific Gra-
vity is 973 1In the Line N O, correfpond-
ent to which in the Line above L M, is
the Number 6,75, which fhews that the
Fluid muft be rais’d 63 Inches, by pour-
ing in Spirits, {o that the whole Depth of
the Fluid when Proof, will be equal to
16 3 Inches.

32. For a fecond Example, we take the
Compound of Article 15, whofe fpecific
Gravity is 888, which being found in the
Line N O, and the Number anfwering to
it in the Line L M is 426, which fhews
that 10 Inches Depth of that Compound,
muft be rais’d 4 £ Inches, or rather four
Inches and &% of another, by pouring in

| Water
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Water to make it Proof, fo that the Proof
Spirit now will be 14 Inches #% deep,
and thefe two Examples we prefume are
{ufficient to illuftrate this Method, which
is fo very eafy by plain Scale and Compafies.*

VI. To make any Compound Proor by the
HyYDROMETER only

33. But if it fhould happen that none
of the foregoing Methods fhould be un-
derftood or thought eafy in Pratice, there
is one other yet remaining, which is by
Means of the Hydrometer itfelf and its
Proof Weight only, and as this appears fo
fimple, eafiy, and natural a Method, it may
be wonder'd why I did not mention it as
the fisft, inftead of the laft Method to be
ufed, but the Reafon of this will appear
by and by. The Praxis is this, place the
proof Weight on the Hydrometer, and then
immerfe the Hydrometer in the given Com-
pound ; if it be below Proof, the Weight
will not fink it to the firft Divifion (o) on
the fmall Scale of the Stem ; in this Cafe,
Spirit muft be poured in till the Proof

cight will fink it juft to that Point, but
in doing of this, confiderable Time will

®* N. B. The Reafon of thi: Procels depends on this
Confiderarion, that the Height of Fluids is always pro-
portion’d to their Quantity in Veflcls of an uniform Figure,
and thercfore the Line L M will equally fhew both.

be
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be requir’d ; for in pouring Spirits to the
Compound, a certain Degree of Warmth

will be produc’d in that Mixture, and you

will be oblig'd to ftay till that is gone

off, or till the Fluid has acquir’d the com-
mon Temperature of the Air, before you
can try the Experiment. And the Cafe
will be the fame, if the Compound be a-
bove Proof, where it will be neceflary to
put in as much Water as will make it
Proof ; and becaufe in each Cafe, you muft
wait for the cooling of the Fluid, and
becaufe more than one Trial may be ne-
ceflary for making it Proof, therefore you
may be oblig’d to wait adonger Time than
can in many Cafes be allow’d; whereas
any of the foregoing Methods are very ex-
peditious to the ingenious Compounder ;
but where there is time enough, this Me-
thod by the Hydrometer alone, without any

Scale or Numbers will be very exat, and
preferable to all ﬂt_hf:rs.

VIL The Ufe of a TERMOMETER in Conjunc-
tion with the HYDROMETER.

34. All we have hitherto faid is upon Sup-
pofition that the Air is of a moderate Warmtb,
or that the Thermometer {tands at temperate.
If the Air be very hot or very cold it will
confiderably alter the fpecific Gravity of the
Spirit. Heat will leffen it, and therefore

C 2 - make
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make the ({pirituous Compound appear
more above Proof than it really is. On the
C{Jutrary, Cold condenfes the Compound
and makes it feem lower than it is. And
though this Dlﬁ"e;ence: in Weight from
Heat and Cold is not very conﬁderabie in
fmall Quantities of Liquor, yet in large ones
the Cafe is otherwife, and will amount to
a proportmnal Value.

The Thermometer to be ufed is that
of Farmbﬂfs Conftruction, wherein the
freezing Point is at 32, temperate at §5,%
and the greateft Summer Heat at 85 or go.
And by Experiments I have found the
Numbers which anfwer to every Part of
the Scale of the Thermometer, and'ha?c
placed them on the left Hand Side begin-
ning  at ( o) eppofite to 55 or temperate;
fo that when the Mercury ftands above that
Point you obferve what Number on the
left Side an{wers to it, and fo many
Weights muft be added o zhe Number in
the Csrp ; but if the Mercury ftands below
55 or temperate, then the Number anfwer-
ing to it on the left Hand is to be fubducted
ju:. it the Weight in the Cup in order to have
the E’“ELJP{’{,{{E Grauvity. *

e

* 1 wke the temperate Point to be that at which the
T~'F:,n ury ands, when we fay the Air is neither #arm nor
Coid ; and this T find by Experience, is generally 55 in

}‘;:HE’?; .fc.i.i' 5 bc&le

36, Fur
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36. For Example, fuppofe the Weights
put into the Cup were 830 (as in Article
26) and the Mercury in the Thermometer
be at 40, then oppofite to it is 36, the
Number to be f{ubtracted from 830 ; and
the Remainder will be 794, then moving
the Thread to 794 in the Line EF, it
will cut the Number 967 in the Line C D.
Then removing the Thread to the Num-
ber 967 in the Line N O, it will cut 720
in the Line E F for the Weight of Water,
and 237 in the Line I K for the Weight
of Spirit; the Sum of thefe Numbers: is
957, and the Difference 483, which fhews
that to every 9571b. or Ounces, there muft
be added 4831lb. or Ounces of Spirit," to
make the whole Proof. And therefore 9671b.
will require the Addition of about 4g9olb.
of Spirit for Proof, which 1is lefs than
5831b. by 73lb. And hence you fee the
Reafon of having Regard to the Tbermamerfr
See Article 277,

37. On the other Hand, fuppofe the
Air very warm, and that the Mercury
ftands at 75, then oppofite to it 1s 50, the
Number to beaddedto 830 (inthe Example
of Article 26.) the Sum 1s 880, over
which hang the Thread, and it will cut
981 in the Line C D; then remove the
Thread to 981 in the Line N O, and it
will cut 840 in the Line EF for the
Wc;ght of Water ; and 137 in the Line

I IK
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IK for the Weight of Spirit in the Com-
pound. Then the Sum of thofe Numbers
is ¢777, and the Difference 703 ; therefore
to every 977lb. muft be added 7o3lb. of
Spirit for Proof ;5 confequently to 9671b.
there will be required about 69;5lb. that is
112lb. of Spirit more will be neceffary
for Proof than would have been thought
of without the Thermometer.

38. I fhall conclude with only ebferv-
ing, that as 2 Gallon of Water weighs 132
Ounces, a Gallon of Spirits ought to weigh
111 OQunces; and then it will be found
that a Gallon of Proof will weigh 120,65
Ounces. Confequently a Ton of real Praof
(or 252 Gallons) will weigh 30403,8
Ounces. But,by the Stefute Law a Ton
of Proof Spirit or 252 Gallons muft weigh
17 Cwt. 1qr, 21lb. or 31248 Ounces,
which is more than the f7#¢ Prosf by 844
Ounces or 52lb. I fubmit this to be con-
fidered of by thofe who may find them-
felves interefted in {o great a Difference as

52lb. in 1953.

i ) =
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1, K&E#3X N order to be very accurate

a;a I # in the Experiments necef-
w fary for a juft Conftruion

K%‘E*}% of th:s Inftrument, I chofe
a hollow Glafs Globe with a fmallHole, and

having equipoifed it in a fine Ballance, I
| D fill’'d
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fill'd it with Water, the Weight of which
was 542 Grains. The Weight of the
fame Globe of Spirit was 4581 ; then
£42 :458% : : 1000: 845, very nearly.

2. Afterwards I took a {clid Glafs Globe,
and making an Eguilibrium in the Air, it
was immerfed 1n Water, and the difference
of Weight was 470 Grains ; upon immer-
fing it in Spirits, the Difference was 397 ;
then 470 :397: : 1000 1 844,6.

3. The Experiments were many times
repeated, but with little Variation; and as
I found fome Spirits were more highly rec-
tified, and gave a different Ratio from that of
1000 : 845 to 1000 : 835; I took the
mean Ratio, viz. 1000 : 840, as moft pro-
per for the Standard for the Hydrometer ;
and here it is to be obferved, that no Spi-
rit was ufed but fuch as would burn all
away, and leave no Appearance of Phlegm
or Water behind. - ;

4. Let the Bulk of Water in any Com-
pound Spirit be denoted by A, and that
of the Spirit by B; and let ¢ and 4 denote
their fpecific Gravities, wviz. let a:6::
1000: 840. Alfo let ¢ be the {pecific
Gravity of any Compound, whofe Bulk
will be A + B, -

5. Fup-
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5. Furthermore, let 2 (the fpecific Gra-
vity of Water) be reprefénted by the right
Line w x = 1000, and 4 by the right Line,
w2 = 840. And fince the fpecific Gra-
vity of the Compound muft ever be be-
tween both, let ¢ = w v denote it.

6. And fince the abfolute Weight of any
Body is in proportion to its Bulk and fpe-
cific Gravity, therefore the Weight of
Water in any Compound will be as 2 A ;
and that of Spirit as 4 B; and that of the
Compound as ¢ X A 4 B ; and confequent-
ly we fhallhave zA 4 6B =¢ x A XB;
whence Aa — ¢ A = ¢ B — 4 B, which
gives this Analogy A: B ::c—b: a—r¢.

7. But in regard to the foregoing Line
of fpecific Gravities, we have ¢(—& =
WUY—WZ=2V; and g=—C — WX — WV
=vx. Therefore in the Compound, the
Bulk of Water will be to the Bulk of Spi-
rit as AtoB, or as 2 v to vx; fince A: B
s o—b:a—c:i: ZVIVX

8. Let W exprefs the abfolute Weight
of Water, and w that of Spirit; and then
W:w::aA:6Bandlo Wi/ B=waA;
therefore A:B:: Wil:wa And in equal

| D a Bulks,
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Bulks, where A= B we have W b—=wa
and in that Cafe W : sa: b Ao if W
be reprefented by the fame Line with A,
or A=W, then will 0 B=a w and w...
2. B = 0,84 B.

9. In Proof-Spirit, where the nght
of the Water and Spirit is the fame, we
have Ae=46B; andfo A:B::4: a;and
therefore (by Article 6,)6 1a: :c—b : a—c;
whence @ b—bec=ac—ab, and thence
f—“—i*—" ¢ = fpecific Gravity of thc_Com-

P(Jund

In any Compound that ; s above Prr:af, the
Bulk of Water (A) is deficient by a Quan-
tity (¥) which is to be added thereto, to
make it Progf. In which Cafe A4-x: B::
b:a::0,84 :1;therefore A 4 x = 0,84 B;
and @ = 0,8_}. B—A. Now ’tis evident,
when x =g, the Compound is Proof ; and
when A =9, ‘x=0,84 B= the greateft
addititious Quantity of Water.

11, Again, when the Compound is #n-
der Preof, the Bulk of Spirit (B) is deficient
by a Quantity (y) to be added to the Com-
pound to make it Proof. For A : B4 y
: 10,841 I.1n that Cafe; and therefore A =

0,04B4 0,84y, and fo y= =B Sl
this Cafe alfo when y = o, then the Com=

pound 1s Proof’; and when B = o,.the Value
A
Uf Y 15 élﬁﬂt\.-.& 'Dfﬂ.].‘, or J':E;é-' — I,IQ.

IR, W’hgt
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12. What we have now premifed would
Compleat the Theory of the Hydrometer,
where the Algehraic Proof (in Article 9)
the fame in Fa& or Reality asitis in Theo-
1y ; butfince Experience thews the contrary,
it will be neceffary to inveftigate a proper

Corre&ion of this theoretical Prodf.

13. According to the Theorem - "j:ﬂ‘a

@+

we fhall have Iﬁf;:zu = 913,5 = fpecific
Gravity of the Proof, but upon mixing
equal Weights of Spirit and Water, and
taking the fpecific Gravity of fuch a Mix-
ture, by the Hydroflatic Ballance, we fhall
find it confiderably more than 913 2. Up-
on many repeated Trials in various Me-
thods, I have found it to be extremely near
936 ; and therefore I have fix’d that Num-
ber for the Saudard fpecific Gravity of
Proor ; to which alfo the Number 600
correfponds in the Line E F, for the true
or corre€t Proor WEIGHT.

14. From hence it is evident, that in,
all fpirituous Compofitions, which are above
real Proof, fuch Numbers muit be invefti-
gated as will exprefs the fpecific Gravity
thereof, while the real Denfity is increafing
above that given by the Theory from
the Ratio of Equality in the Beginning,
to that of 936 to 913 & in that which
is Proof. After this the Numbers of

the
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the corret [pecific Gravity mult every
where duely exprefs the decreafing Den-
fity of the Compound under Proof in

the Ratio of g—i‘% at Proof to that of Equa-
lity at laft. This proved a difficult and
troublefome Tafk, but as it was neceflary,
I undertook and compleated it.

15. From this Theory, the Conftrution
of the Scale of Lines immediately flows,
2/%. the Line AB fhews the Number of
Divifion contain’d in the Difference =z x
between the fpecific Gravities w x and
y = of Water and Spirit; that is, fuppofing
w X = 1000, then 2 x or A B=160=
1000—3840. (See Article §.)

16. The Line C D is the Continuation of
the Divifion of w x from = at 840 tox
at 1000, the End. Exprefling the fpecific
Gravity of any fpirituous Mixture in the
fame Divifions or Numbers according to the
Algebraic Theory. (See Article 6.)

17. The Line E F anfwers to the Line
z x divided into 1coo equal Parts; and
the Line G H being the fame but number’d
the contrary way, it is evident if the Num=
ber in one reprefent the Bu/k of Water, thofe
in the other muft exprefs the Bu/k of Spi-
r7¢5 in any given Compound. (Article 7.)

18.- The Numbers of the Line I K are
thofe of the Line G H multiplied by 0,84,

and
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and therefore if the Numbers of the Line
E F reprefent the Weight of Water, thofe
of 1K will exprefs the Weight of Spirit in
the Compound by Article 8 of this Theory.
19. The Numbers in the firft Part of the
Line L M are the Values of the addititious
Quantity of Water to reduce to Proegf all
{pirituous Compofitions that are adove 37,
calculated from the Theorem in Arsicle 10.
20. The Numbers in the other Part of
the faid Line LM beginning from the
Proof Point, are the Values of the Quan-
tities of Spirit to be added to any Compound
below Proof to make it exactly Froof; and
are computed from the Theorem in
Article 11. foregoing. o
21. The Numbers in the Line N O ex-
prefs the correé? or true fpecific Gravities of
all Compofitions, and are only thofe of the
Line C D qualified, to reprefent the fpecific
Gravity of all above Progf, encreafing from
the Beginning to the Proof Point in fuch a
Manner that zv might in this Line contain
936 Parts in the fame Space it contain’d
9135 in the Line C D, and that the remain-
ing Part v x might contain the Comple-
ment 64 to a 1000 ; according to Articles 7,
13 and 14. v
22. Thus I prefume the Rationale of
the Conftruétion of this Scale of LinFs fﬁis
uin-
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fufficiently demonftrated, and evident to
every cc}mpt‘:tm}t ]udge. And I thall ﬂnly
defire it may be obferved, that only oNE In-

rument of this Kind can be right or true,
becaufe I take it to be a very plain Axiom,
That if one HYDROMETER 75 in 1ts own Na-
ture truly adapted to exprefs the real Specific
Gravity, and true Proportion of Bulk and
Weight in the Water and Spirit of any Com-
pound propofed, another Hydrometer that is of
a different Confirultion cannot do the fame
Things, therefore, cannot be true or jufi, but
muft be the Refult of tentative and falacious
Principles. 1could fay much more on this
Head, but the above Remark is at prefent
fufficient,em——>Ferbum fat Sapients,

ool WiV TS,




THE

T H E«Q I 'Y

¥ T HE

GLB NG T NE
HYDROMETER,

Farther illuftrated,
And rendered UnivERsAL,
For determining

'The PrororT1ON Of the QuANTITY and
WeiguT of Arcuonor and WATER in
any fpiritunus CoMPOUND:

AND

What Quantity of one or the other muft be
added, to make it either TRUE or MER-
CHANTABLE PRroor;

DO e W T

Proper Tasres for fhewing the fame, by In-

- {peétion, to the greateft Accuracy.
LIKEWISE,

A TABLE to render this HyDROMETER compleatly
Ufeful for aflaying all Mineral and Salt Waters,
Chemical, Medicinal, and other Liquors,

PART I,

B;BENJAMIN MARTIN,

E O NP ReETIN:

Printed for the Author, and Sold at his Shop, the Sign of
Hadley's Quadrant, and Vifual-Glaffes, in Fleet-Street.






OLF-"T"TT B

GENUINE HYDROMETER,

FarTHER ILLUSTRATED.

1, WIS T find by Experience the Lines of the
&R A N& Hydrometric SCALE are not fo generally

B s and eafily underftood as I expeéted, and
He sk St could with' them to be, andl'}in Confe-
quence thereof, the Ufe of this new and genuine Fly-
drometer is not fo intelligible, and therefore not fo much
encouraged as it really deferves; I have thought it
neceflary to give a further Illuftration of the Nature
and' Ufe of this Inftrument, by fuch Draughts and Re-
prefentations, as, I hope, will render it a Matter of
the utmoft Facility. And that no Difficulty or Defici-
-eney may poflibly remain, or be objected, 1 have added!
a Table, to thew by Infpection the Quantity or Mea-
fire of Alchohol or Water that is requifite to be added
té any Compound, to make it exactly either REAL or
Merchantable Proor,
! o o A g 2. The
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2. The fundamental Experiment on which the Na<
ture and Conftruétion of a GENUINE HYDROMETER
depends, is this; Itook a Glafs Tube AEF K (Fig. I.)
having an equal Bore throughout ; into which I put a
Cubic Inch of Water, which filled it to the Height D G 5
upon this I gently pour’d a Cubic Inch of Spirit or Al-
chohol, which (being a refined Oi/) did not of itlelf
mix with the Water, but ftood above it to the Height
ef D B equal to D E.

3. But upon inverting the Tube feveral times, and
thereby caufing the two different Liquors to mix, I ob-
{ferved when they were thoroughly mix’d, and the Tubg
held upright, that the Compound of the Spirit and Wa-
ter did not fill the Tube to the fame Height B E, as ag
firft when feperate, but {ubfided to the Height E C only ;
from whence I collected, that the Matter of thofe Flu-
ids did mutually penetrate each other’s Interftices, and
thus occupying a lefler Space, did conftitute a Com-
pouand of greater Denfity than is given by a Mathemati-
cal Theery, which fuppofes the Alchohol and Water te
poflefs the fame Space B E F Iafter Mixture as be-
fore.

4. And {ince equal Quantities of Matter of two dif-
ferent Subftances mixed together, produce a Compofi~
tion that is a real M EAN between them both ; this with
regard to Alchobol and Water, muft be that which is pro-
perly meanf by what is call’d PRooF, and is therefore a
moft certain, hx’d, and determinate Idea; and confe-
quently a Standard Meafure for the ftrength of Spiritu~
ous Liquors or Compounds.

5. To afcertain the real Specific Gravity of Proor
SPIRIT, we have aflumed that of Water to Alchohol as
1060 to 8§40 (as found by Experiments) then the Ma-

| thematical
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thematical fpecific Gravity of equal Weights of thele
will be 913 L, but the real fpecific Gravity will be great-~
¢r, as we have thewn. In order to determine which,
I put equal Weights of Water and Alchohol into the
Tube, and let BI and C H be the Surfaces of thefe
Fluids before and after Mixture. Then having gradua-
ted a Scale A B (Fig. 3.) into 1cco equal Parts, in fuch
Manner that the Surface C H correfponded to the Di-
vifion 913 I in the Scale, 1 obferved that the Surface
BT correfponded to 936, and was thereby aflured that
the real Denfity of PrRooF was to that by Theory only,
as 936to0 913 L. This is here propofed as an ocular
Demontftration, and is more accurately confirmed by the
HyprosTaTIC BALLANCE,

6. Let a g d (Fig. 2.) be a Triangle whofe Side g d
is equal to the Line A B (Fig. 3.) of 1000 equal Parts,
and take g ¢ = 840 of thofe Parts; then draw b c pa-
rallel to ad; and fince it is gd: gc:zad: be::
1000 : 840, therefore the Lines ad and b ¢ will repre-
fent the f{pecific Gravities of Water and Alchohol,
Thus Air, Cork, Saffafras I7sed, Fir, Cedar, Ether, and
other Bodies, whofe {pecific Gravities are lefs than that
of Water, may have their Places affign’d in this 7%:-
angular Scale, according to their fpecific Gravities in the
Line A B.

7. Since the Figure or Space a b ¢ d is that which
comprehends all the fpecific Gravities between Spirit
or Alchohdl and Water, let this be reprefented more at - -
large, as in the Trapezium ABC D (Fig.4.) where
parallel Lines drawn through every 10 Degrees of fpe-
cific Gravities between 840 and 1000 will reprelent
the fpecific Gravities of all the various Compounds of
¢thofe Degrees between that of Alchohol 84¢0:= B C 1o

that
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that of Water AD = 10co. Thus the Parallel b
will reprefent the Denfity or fpecific Gravity of Prm:_rf
Spirit, asitis drawn fromgr3 ;.

8. Thefe Parallels reprefenting the fpecific Gravities,
will alfo, when properly divided and fubdivided by
Lines drawn in the Figure, denote by their Parts, the
Ratios of the Bulk and Weight of Water and Alcho-
hol in any given Compound, and alfo the Meafure of
Quanticy of Water or Spirit that muft be' added to make
it perfect PRoOF,

9. Thus by drawing E B parallel to I>'C, the Parts
of the Parallels between thofe two Lines being every
where equal, do reprefent any given Meafure of a
{pirituous Compound, from all Alchohol at B C, to all
Water at E D, whether this Meafure be a Pint, a Gal-
lon, a Hog/bead, or a Ton.

x0. Again, a Line drawn from B to D diagonally,
divides thefe equal Parallels into unequal Parts, of which
thofe towards E B reprefent the Bulés of Water, and the
other Parts toward D C the Bulks of Spirit in a given
Compound ; thus let the Compound be h e whofe fpecific
Gravity is d e = 936, the Quantity of Water will be to
thatof Spirit, ash gtoge. Allolet ai be a Parallel of
compound ProoF, whofe fpecific Gravity isbi=qr13 L,
then the Quantity of Water will be to that of Spirit,

as a f toof i
11. In the Line B C take Bm to B C as 840 to 10005

and draw the Line Dm., Then will all thofe Parts of
the Parallels which before reprelented the Bulks or Mea-
fures of Alchohol be now curtailed or diminifthed n the
Ratio of 840 to 1000, or 0,84 to 1. And therefore
if the Parts of the Parallels in the Triangle E BoD be
now taken to reprefent the Feight of Water (as before

thev
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they did the Bulk) then the other Parts contained in the
Triangle B D m will reprefent the Weight of Alchohol
in a given Compofition, becaufe by Art, 8, of the The-
ory, we had w=0,84 B, (when A=W) and confe-
quently 1 : 0,84 : : Brw:ige:gnn; fi:fk; or
the Weight of Water to that of Spirit' in the Parallel
d e, will be as hg to g n; and in the Parallel of Proof
b i, the Weights of Water and Spirit will be as a f to
f k, and therefore equal to each other ; for by the The-
ory (Art, 9.) when W =w, wehave A : B. : : b : ag
that siae g f bl B amacsB QR £ 7if 45 conles
guently a f=f k.

12. As the Weight of Water in all the Compounds
between the Parallel of Pregf ai, and that of pure
Spirit B C, is lefs than the Weightof Spirit, they mufk
all be above Proof flremgth, to which they are to be low-
ered or reduced by the addition of a certain Quantity of
Water ; which Quantity as it is nathing in the Paralle]
of Preof, and in the Parallel B C of all Spirit, it muff
have the Proportion of 0,84 to 1, or of B m to BC,
(by Theory Art. 10,) therefore a Line drawn from (a) to
(m) will cut off fuch Portions of the Parallels towards
a B, as will duly reprefent the additional Quantities of
Water as are required for reducing the Compound to
Frogf.  Thus in the Parallel 5 », whofe Denfity » » is
lefs than that of Proof b i, the Ratio of the Bulks of
Water and Spirit is that of s ¢ to ¢ x; the Ratio of the
Weights, is that of s to ¢ w; and the Quantity of
Water to be added to make it Proof is denoted by sw,

1% Or
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(s » is a given Quantity of a Compsund,
f r % is its Denfity or fpecific Gravity.

st is the Quantity or Bulk of Water,

¢ x is the Quantity of Alchohol.

st is the Weight of Water.

tw is the Weight of Alchohol.

sv is the Quantity of Water required to

make it Proof. |

5‘73- Or thus,.

34. On the other Hand in all Compounds below °

Proof contained between the Parallel of Proof ai and
that of all Water E D, we determine the Quantity of

Spirit or Alchohol to be added to make the given .

Compound of Proof-firength, by drawing the Line

i A; for it begins at nothing in the Parallel -

of Proof at i, and in the Parallel of all Water
E D, it muft have the Proportion to the Bulk
of Water ED as 1,19 to 1 (_fm' §a= 5%1_:, 1519
Art. 11 of the Theory) that is, if ED=1, then AD
=iig. fince Bmo: B € 11 ED (=B A Dy
On, 0,84 2 T't:1°5 K14,

15. Therefore in the Parallel h e of 936 fpecific
Gravity, |

[he, the given Quantity of the Compqund,

d e, the Denfity or fpecific Gravity.,
h g, the Quantity of Water.
we have i?g e, the Quantity of Alchohol.
1 hg, the Weight of the Water.
g n, the Weight of the Alchohol.
'Ll e, the Spirit to be added for Proof.

16. The
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16. The Difference between 1000 and 840 being
iﬁo, there would be fo many Parallels in the Figure, if
they were all drawn; but as they are drawn through
every tenth Divifion only, there are now but 16, (or
17 including both Extremes) of which 8 are below the
Parallel of PROOF, and g above it.

If the whole Difference of 160 Degrees of fpecific
Gravity be divided into 1000 equal Parts, then the Scale
- A B (Fig. 3) will reprefent them ; and the Pgint or Di-
vifion of the faid Scale correfponding to the Parallel of

Proof will be 456,5.
" . 17. Confequently if the HYDROMETER be made of
fuch a Weight as will juft fink it in Alchohol to the firft
... Divifion, or (o) on the Stem, {or Scale of 10 equal
Parts upon it,) and then afterwards a Weight be appli-
ed on the Top as fhall juft fink it to the fame Divifion
(0), in Rain or River Water, and this additional Weight

be divided into 1000 equal Parts, then 456 L of thofe
fmall Parts or Weights would be the PRoor-WEIGHT,

viz. fuch as would juft fink the HyDROMETER to (o),
. in a Compound that is of juft PRooF or STaANDARD
STRENGTH ; provided the Bulks of Water and Alcho-
hol were the fame after Mixture as before.

18. But, 1s we have thewn, this is not the Cafe ; but
that the two Liquids in mixing, do fo incorporate as to
" caufe the Bulks to contra&, and the Denfity of courfe
to encreafe in the Ratio of 913 1 to 936 ; therefore the
Denfity d e of the Parallel of 936 will be that of the
Compound when ProoF, and the ProoF WEIGHT
correfponding thereto in the Scale A B (Fig. 3.) will be

600 as is evident by infpe&ion.
B 19. Hence
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19. Hence it appears that this Fig. 4. will by ne
means truly reprefent the Nature and State of Spirituous
Compounds, in regard to their Denfity, or fpecific
Gravity, nor the refpective Quantities and Weights of
Water and Alchohol, nor the Quantity of either to

be added for making Proof ; and therefore muft be fo al-
tered and new modelled, that all thofe Particulars may

be duly exprefled, and reprefented in their juft Prn‘p‘oi"
tion and Quantity. And fuch is Fig. 5. as will appleai'
by mnf’dermg the following Things.

20. Firft, retaining the fame Height C D, itis evident
from what we have thewn, that the Line B D muft bifec?
that Part of the Parallel of Proof which lies in the Part
E B m D which it cannot do any where but in‘the Par-
allel a i, at the Diftance C i, in the Divifion g13 L ; as
there only a f=f k, or the Weight of Water is equal to
that of Spirit.

21. Secondly, In this Parallel a i, the Denfity of the
Compound muft be equal to that at the g36th Diyifion
in Fig. 4. viz. cihere muft be equal tode there.

22. Thirdly, Confequently all the Space d e C B in
Fig. 4. muft be contralled inte the Space ¢ i C B in Fig.
5. that fo all the Parallels below 936 may have a proper
Share of the encreafed Denfity, or the additional Part
fhewn in the fmall Triangle ¢ Bb ; for a b in each Fig.
is the fame 3 and ac here, equal to d h in Fig. 4.

23. Fourthly, Alfo the Space d e D A in Fig. 4.
muft here be expanded into the Spacec i D A, that {o
the various Parallels above 936 may duly partake of
the additional Denfities contained in the Trfang'le:
c A b.

2.4 Fifthf_g,:
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24. Fifthly, *Tis obvioys in Fig. 4. the Denfity
of the Compound encreafes every where in the fame
Ratio with the Quantity of Water; thus rs:ba ::
s¢:af;andba:dh::af: hg, andfoon. But
in Fig. 5. this Ratio holds no further than the Parallel
of Proof c iy becaufe here the Fig. of Denfities AcBaE
is not a Triangle but a Trapezium.

25. Sixthly, Hence all the Divifions in the Line of
{pecific Gravities from C to i1 will be much lefs than thofe
in the remaining Part from ito D, though every where
equal among themfelves, in each refpective Part.

26. Seventhly, The Scale A B of 1000 equal Parts,

or fmall Weights (Fig. 6.), will alfo have its Divifions
contratted as far as 600, the Proof WWeight 5 and after-
wards the remaining Divifions will be dilated as per

Figure.
- 27. Eighthly, By this redultion of one Part of the
Figure, ‘and Dilation of the other, it comes to pafs that
the juft Ratio or Proportion of the Quantity of Water
to that of the Spirit, in any Cmnpnuﬁd, will be deter-
mined and duly exprefled by the Parts of the Parallels
in the Triangles EBD and CBD ; alfo, that of
their Weights by the Triangles EBD and m D B;
and laftly the Quantities of Water or Spirit to be
added for Proof, by' the Triangles aBm, and 1A D.
- 28, Thus in Fig. 5.

r 5 is the true Encreafe of Denfity above B C.

s 1 : tx, the Ratio of the Bulks of Water and Spirit.

st : t w, the Ratio of their Weights,

s v, the Quantity of Water to be added for Proof
when the fpecific Gravity of the Compound is 8803 and
which are all different from thofe in Fig. 4. (fee Art. 13.

B 2 Of
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Of 1he ConsTRUCTION of TaBLE L.

Shewing by Infpeéiion, the Meafures of a given,
ComprounD fo which ene fuck Meafure of
WaTER o7 Arcrouor muft be added to
make it real Proorw. |

29, Y the Figures above explain’d, the Nature
| of a GENuiNnE HYDROMETER, and the
Conftru€tion of the Eydrometric Scale f:'f Lines dirf‘&ing
its Ufe, will, | hope, be better underftood than they
have been hithe:to, but left any Difficulty fhould yet
remain, I have added a large Table, for flewing by In-
Spection, the Gallons of the Compound anfwering to any
given Weight on the HYDROMETER ; fowhich one Gallon
of Water or Spirit i5-10 be added to make it truc PROOF.
The Rationale of the Table is this.

30. InFig, 5. let Bm; BC ;: 084 :.0: 20 bz a2
and put a B=600:=p, a s=d; and let the addititious
Quantity of Water be to that of the Compound above
Proof, as sv : sx :v x:n; thenit willbe p:d:: 4 .

db
- x:-}—; but by OSuppofition x : 1 :: A+ B : »
and confequently x= 57 B: I;‘:ﬁ; whence # =
h h

FE}P_.&' ; therefore # is given by havingrf; and if x» be ex-

pounded by 1, then nis A + B, or the Quantity of the

Conipound expreis’d by the Numbers in the 2d Column
of the Table, above P raofs

31. Agaim |
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31. Again for Compounds below Prosf, let D i =
400 = ¢, and ie =1, and d e =y, -the addititious
Quantity of Spirit; then becaufe ED : AD :: ¢ :
¢ tir 2 1,09 we have iD 2 ieii i AD :.de, that

- cr 1 cr
%, 0 7 gk e :yz?; butaIfﬂjzgz?;whEre—

f’oren:;-; and if y be=1, then n—=A + B, or
T

the Compound exprefled by the Numbers in the 2d
Column of the Table, below Prosf.

32. The Ratio of the Bulks of Water and Spirit is
known for any Value of (n) or Number in the Table,
thus by Theory Art. 10. we have A +x:B::b:4a;

B b A+ B

therefore TR T B yas

» Whence we get

A:B::nb—a:na+ a, in compounds above Proof.
And in thofe which are below, we have A : B 4 y : :
al A+ B

Ir:a;whencey:T—-B: ; and thence A :

R
B::nb + b:na—0>5.
33. Furthermore, the Ratio or Weight of the Water
and Spirit in the Compound is hence determined ; for fince
W:w::aA:bB, we thallhave W:w:: n5—5

Xa:na—aXb::nb—ainb+ b; forall above

Proof'; and for all below, webave W:w::n b + b

Xa:na-4+ bxb..nat&ta:na—>=b
34 In Numbers, where 4 = 0,84, and @ = 1, we have,

110,840 —1:04 1 above Proof.
A:Bg

:: 0,84 n + 0,84 : n— 0,84 — below Proof.
| 110,84 1 —1:0,84 5 4 0,84 — above Proof.
ng:;n + 1 : 2~ 0,84 =+ below Proof.

N. &,
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~ N..B. Ifthe Ratioof A to Bbe given, then the Quan-
tity () is given; and confequently the Weight to-fink
the Hydrometer to (¢) in.{uch a given Compound : For
A+B
6B — A
A+ DB xé |

when it is above Real Prosf; and n = T when

from the Analogies (in Art. 32) we'haven =

The ConsTrRUCTION of TaBLE IL

For Merchantable PrRooF.

13, '\V E have now confidered the falgcious Proof
given by the Mathematical THEORY § as

allo the #rue and genuine PROOF from the Principles of
PrirosoPHY ; but there yet remains a third fort of.
Proof to be confidered, which is ufually called the
Saleable or Merchantable Proof, being that commonly ufed
in buying and fel];ng Spirituous Liquors.* T'his may be
properly called an drbitrary Prosf, being determined and
eftablithed only by Cuffom and Ufe.
36. This Proof refults from afluming the Weight
f a Gallon of it to be 124 Ounces, which is 3,35
Ounces more than the Weight of a Gallon of r,eal
Proéf which is but 120,65 Ounces. Whence it ap-
pearsy this Merchantable Prosf is a Compound below
TRUE PRooF in a very remarkable Degree. For
fince in given Quantities the fpecific Gravities are di-
reétly as the Weight ; therefore fay as 120,65 : 244 5
913,5 :: 938,9 which therefore is ‘the 'fpeeific Gra-
vity of Saleable Proof, by the Scale in Fig. 4. But
” in
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in' the corre&t Sca]e, Flg. 5 it is 954,8, or in rc:und
Nuthberﬁ gD 1 3k
* 37. From hence it appears by Infpe&ion, that if ho
reprefent the' Parallel of Merchantable Proof, then thé
Bulk of Water h g greatly exceeds the Bulk of Spirit
g o in that Compound. And the Weight of the Wa-
ter h g is near twice as great as the Weight of Spirit
g n; and lattly, the Quantity of Spirit 1o to be added
to make it real Prosf, is nedrly e'qual to all the Spmt
it contains, viz. g 0. -

38. As the Hydrometer-Weight for REAL PRooF is
600, fo that for Merchantable Proof is 714°% 5 and there-
fore each Proof is with equal Eafe and Exaétnefs afcer-
tained by the Gennine HYDROMETER.

39. Now in order to determme the Ratio of Bulk
and Weight of Warer and ﬁ]chchol in the Merchant-

able Proof, we have (by Art. 31.) ¢ =400, 7=117,45,
and ¢ = 1,19 theren = — 1o 4%

117,45 X 1,19
therefore A : B : 0,847 4-0,84: 72— 0,84 ::°3,244 :
2,022,  Wherefore the Water exceeds the Alchohol by
fomewhat more than a third Part.

40. Again we have the Weight of Watcr to thc
Weight of Spirit, a8 W : w::n + 1:n — 0,84
3,862 : 2,022, or the Weight of Water is almoft dnu-
ble that of the Spirit; as we obferved in Art. 37.
Whercas in true Proof the Weights of both are the
fame. |

41. In REAL ProoF, the Quantity of }Spirit"cxce'cds
that of Water in the Ratio of 100 to 84, but in the
- Merchantable Proof, the Quantity of Water exceed that
of Spirit, nearly in the Ratio of 100 to 63.

= 2,862 ; and

r42u ﬂt‘k:j
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42. And therefore if we take ED : F D :: 1004
63 ::1:0,63, and draw o F, it will cut off fuch Por-
tions of the Parallels towards o D, as will duly exprefs
or reprefent the Quantities of Spirit that muft be added
to the refpective Compounds, reprefented by thofe Pa-
rallels, to make them of Saleable Proof. Thus for the
Compound of g70, the Quantity of Water is (ac),
the Quantity of Alchohol is (cé), the Quantity of Al-
chohol to be added for TRUE. PROOF ‘is (/b ¢), and that
for faleable Proof (d e). _

43. On the other Hand if B C be continued out,. and
wetake BC :BG::63:100:: 0,63 : 13 an&jnin
h G, it will determine fuch lengthsof Parallels, (continu-
ed out when there is occafion) as will every where re-
prefent the Quantities of Water to be added for Mer-
chantable Proof.

44. Hence the fecond Table is made for Merchantable
Proof, in the fame Manner as the firft was made for
real Proof 5 and the fame Weights of the Hydrometer
" {erve equally for both. See Articles 30, 31, and 38.

¥

The Conftruction of Tazrre 1L

By which the HYDROMETER is adapted to
examine MINERAL and SALT W ATERS,
Medicated and other LiQuors, to the great-
efp Exalinefs, in regard to their fpecific
GrAvITY.

45. T HE genuine HYypROMETER is inits Na-
ture equally well adapted to explore the

{pecific Gravities of Liquors to the fame Extent above

that
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that of River Water as below it, viz. to 160 in the
Scale of 1000, Fig. 3. And asall Degrees of Denlity
in {pirituous Compounds, below Water to pure Alcho~
hol, are contained in that Extent; fo the Denlity or
fpecific Gravities of all Sa/t, and MiNERAL W ATERS,
Medicated and Chemical L1Quors, and man}'hn'ntuf‘al
Fluids, as. Blad, Milk, Urine, Serum ; alfo all Kinds
of prepared Liquors for domeftic-Ufes, as Cyder, Perry,
Wines, IWorts, Becr, Ale, Punch, &, &¢. are all,
within the reach of this Inftrument; and as their.
eflential Goodnefs and Value depends on and may be
moft  eafily afcertained by. it, to the greatelt defirable.
Exa&nefs, this HY DRoME TER is capable of being
applied to promote the greateft Ends in MEDICINE, .
CuemMisty, and Natural PHiLosoPHY. 24
46. The Water-Height being put on at the Bottom,
the other Weights are applied on the Top to difcove-
any fpecific Gravity from 1000 to 1160 by means of
the. Numbers in Table IlII. which are thus calcu-
lated. Let the Ratio of the fpecific Gravity of Rain-
Water to Sea-TVater be that of 1000 to x, then will
x be the Number jn the Table required. Then as
1607

- =:0,16a2; theno,16a-}+ 840
e 3 3 3 -+ 84

— x, the fpecific Grav‘:‘:y required ; thus all the Num-
bers of the Table are found from 1000 to 1160,

N. B. The Value of (a) is the Sum of the I7%.
ter-Weight 1000 at the Bottom, and the Weights put
on at the Top.

1000 :160:24a:
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The Manrer of Conftructing the Genuine
HyYDROMETER, [0.as to render it Univer=
Jal, for examining all Kinds of FLu1Dps,

47. T N Ourder to conftruct a true, genuine, and uni-
verfal HYDROMETER, it muft be confidered’
that the Defign of fuch an Inftrument is to difcover and'
meafure the peculiar Weight, Denfity, or Strength of
a given Cbmpaund, or iimple Liquor in a given Quan-
tity ; which given Quantity is equal to a given and de-
terminate Part of the Hydrometer to be conftantly im-
merfed into it. j

48. By this Means we know the Weight of the fame
Bulk or Quantity of different Liquids, and thereby
their comparative Denfities, and {pecific Gravities. Thus
Tet all the Part of the H¥promeTER (Fig, 7.) below
D be that which is to be conftantly immerfed in the Li-
quor, which in the firft Place fuppofe to be Alchokol
whofe fpecific Gravity compared with that of River-
Water, is found by the Hydroflatic Balance, to be in
the Ratio of 840 to 1000. And that it is nicely ba-
lanced in fuch a Spirit by a proper Weight or Foot at K,
fcrew’d on at the End of the Shank H I, which is fol-
dered into the Ball F G, and keeps the Inftrument in-
a perpendicular Pofition. Note, this Weight K is call-
ed the Spirit-weight.

49. But fince Water has a greater Denfity than 4%~
¢hobel, it will not fink into that fo far as D without an
Additional Weight applied to it, This Weight is there~

fore

i



(19 )
fore to be found very accurately, and then divided
into 1000 ‘equal Part, -

50. Then it is evident, that when this HypromE-
TER is immerfed into any Liquor compofed of Water
and Spirit, a certain Weight applied to it, will fink
it therein to D, and give it an Equilibrium there, This
additional Weight is equal to the Excefs of the Weight
of this Compound above that of an equal Bulk of Albe-
bol; and muft be exprefled in Parts of the 1000 into
which the whole Diﬁ'erencepf the Weight of W ater and
Alchohol was divided.

51. Now this additional Weight muit be applied to
the Hydrometer either on the 75p at B aut of the Liquor,
or at the Buttom at 1, in the Liquor ; and it may be made
fo anfwer with equal Accuracy either Wav. But thefe
two different Methods of Application of the Weight arg
attended with very different Circumftances in regard to
- Lonveniency and Difpatch, two principal Points in the
eflaying of fpirituous Liquors.

52. But fuppofing that the Weight were. applied to
the Bottom, there muft be at leaft 100 out of the 1000
to be fcrewed on and off the Hydrometer; and every
Time a Weight is changed, the Inftrument muft be ta-
ken ont, and again put into the Liguor, which Pro-
ceedure muft neceflarily be fo tedious and irkfome, asto
- be impra&ticable in common Ule ; and accordingly we
find that inftead of 100 different Weights, and thefe
~ multiplied to 1000, there are in common Praftice not
more than about 30 ufed for fpirituous Compounds,
and thofe not capable of being multiplied with 2ny Kind
of Certainty or Truth, |

Cz2 53 But,
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53. But, if the Weights are applied at the Top of
the Inftrument out of the Fluid, then all fuch Weights
may be almoft inftantly applied and changed, till the
Equilibrium be procured, and the Strength of the Com-
pound afcertained to the 1cooth Part of the Whole, and
this without ever taking the Inftrument out of the Fluid
once. And as this Method admits of the utmoft Faci-
lity, Expedition, and Exa&nefs, nothing more need
be faid to recommend it to the judicious. |

54. The Weights which determine the Strength of all
Compounds below Water to 160 Degrees of the Scale
of fpecific Gravities, will alfo Equali}* fhew as many a-
bove Water, and therefore take in all the fpecific Gra-
vities of Fluids from that of Water 1000, to 1160 ;
which comprehends the fpecific Gravities or Denfities of
all MiNnERAL and SaLT WaTERS, and of moft other
natural and chemical Fluids, which therefore are all
fubject to a very critical Examination by this Hybro-
METER, as they may thereby have their refpective fpe-
cific Gravities made apparent to that 10coth Part of the
Whole 160, i

55, If the Strength, Denfity, or fpecific Gravity of
any Liquors exceed the Ratioof 1160 to 1000, this In«
ftrument will find them flill, with the fame Weights,
and to the fame Degree of Accuracy ; for only another
Water-weight K is required juft double the Weight of
the former, and then the HypromETER will explore
all fpecific Gravities from 1000 to 1320, which is far-
ther than cver there can be Occafion for. Since I find

oy
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by Experiment, that a Solution of Salt in Water as
ftrong as it can be made, will not exceed the Weight of
W ater more than in the Ratio of 1215 to 1000.

56. I need only obfeive further, that by this genuine
HyproMETER, youwill ever be able to determine the
Ratio or Proportion of the Quantity and Weight of Wa-
ter, to the Quantity and Weight of Alchohol in any
Compound, by Art. 32, 33, 34. But this, I prefume,
you will in vain actempt with one of any other Structure.

57. As the Increafe of the Denfity of the Compound
is ever proportional to the Quantity of the heavier Ingre-
dient, as is evident from the Triangles being fimilar,
therefore when we know the fpecific Gravity of a faline
Mixture in which a given Quantity of Salt has been dif-
folved, then the Quantity of Salt in any other is alfo
known from its fpecific Gravity given by the Hypro-
METER. Thus, fuppofe 3 Cubic Inches of River-water
diflolves one Cubic Inch of common Salt, and the fpecific
 Gravity of fuch a ftrong Solution I find to be 1215; but
taking a Quantity of Sea-water, 1 find by the Hydrome-
ter, that its fpecific Gravity is but 1030; then I know
that its Salt, in a given Quantity of Water, is to that
in the ftrong Solution, as 30 to215, oras1 to 7 nearly,
and confequently that a Pint of Seca-water contains one
Cubic Inch of Salt.

58. Hence it appears, how ferviceable fuch an Hy-
drometer muft be in all SALT-woRrKs, as a fure Guide
or Diretor in afcertaining the various Denfities, and
the Quantities of Salt contained in given Meafures of
their Brines. By this one Inftance it alfo appears,
how extenfive its Application may be made, as it will
readily difcover the fpecific Gravity of all Fluids and Li-

quors,
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guors, natural or artificial, in no:lels than 3000 diffe-
rent Degrees, and that with twelve I eights only,

The Ust of the following T ABLEs tllufirated
by EXAMPLES,

':TEJEUSE quABLE I for true Proor.

59- FO R dheiBakeioh fisch as are not acquamted with

the Ufe of Lines and their Divifions, for efti-
mating Quantities, or of {uch as wounld chule to have a
greater Degree of Accuracy in their Computations, 1
have here added feveral T ABLEs whereby the Ufe of the
HypROMETER is rendered as eafy as canbe defired,
or, indeed, as the Nature of Things will admit of. The
Conftrultion of thefe Tables has been already ihewn,
and we now proceed to exemplify their Ufes.

60. The firfl TABLE contains in the firft Column
the Number of Weights put upon the Hydrometer to
fink it to its proper Depth (or Point (2) on the Stem a-
bove the Ball) in any propofed Compound. And the
Numbers of the 2d Column fhew the Quantity or Mea-
fures of that Compound to which one Meafure of #ater
{if above Proof ) or of Alchohel (if below) muft be added
to make the W hole 7eal or true PRoOF. '

61. For Examrre. Suppofe the: Weight 300
finks the Hydrometer to (¢) on the Stem, in a propofed
Compound Spirit, then look for the Number 300, in
the fuft Column, and againft it in the 2d, you will find
the Number 2,381, which fhews, that to 2 23" Gal-
Lns of the Compound, one Gallon of Water muft be

ad-
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added to make it trze PrOOF, or~1o Gallons of Wter
to 23 ..1.5;;_ Gallons of the Compound ;-or 100 Gallons
to 231 % Gallons; or laftly, 1000 Gallons of Water,
and 2381 Gallonsof that Compound make real PRooF.
62. Exampre 1I. Fora CompoundSpirit éda‘mf’my
Suppofe the Weight on the Top of the HybROMETER,
which finks it to (3) on the Scale, be 750, then the
whole Weight is 753 ; the neareft Number to that in
the firft Column of the Table is 755, correfponding to
which in the 2d Column is 2,168, which thews that one
Galion of Alechabal is to be added to 2 222, Gallons of this

TSSG§
low Compound to make it PRooF.

Sm Gallons to 21 addorind
Or 2100 216 2 ﬁ:-r true PRDUF.
?moa.

2168

63. By thefe Numbers in the 2d Column, you have
the Ratio of the Quanrity of the Compound to that of
the Wateror-Spirit to be added for Proof univerfally for
all Degrees of Strength,  And thereforeif you have any*
given Quantity of a fpirituous Compound, you will
hence readily know the Quantity of Water or Spirit to
be put to it for making it Prosf. <For fuppofe you have
3,36 Gallons of that Compound above Proof i Art. 62,
Then fay, by the Rule of Three, as 2,381 isto 1, (0 is
3,30:t0 1,411 == 1 Gallon 3L Pints.  The Quantity
of Water to .make it Prosf;; and' the whole'Quantity
will be 4 %% Gallons. ~ Inthe fame Manner, 326 Gal-
lons require 141 ;% Gallons of Water, and then the
whole (uantity made Proof is 477 Galions,

64. By
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64. By thefe Numbers in the 2d Column, we are
able to analize, or decompound (as it were) any given
Compound, or fhew the Proportion of its componcnt
Parts in refpe&t both to Quantity and /eight. For Ex-
ample, let the Compound propofed be that of Art. 63.
which is belsw Proof. W here the Number 2,168 is the
Value of (#) in Art. 33, 34; therefore the Proportion
there given becomes A : B :: 2,561 : 1,168 :: Quan-
tity of Water: Quantity of Spirity; or the Water is near,
twice as much as the Spiritin that Compound. = And the
Weight of the Water is to the Weight of the Spirit as 2,56
to 0,98. See Art. 34.

Ue of TaBrLE Il. for Saleable Proor.

65. HE Numbers in Table I. are adapted to

Computation for Cuflomary or Merchantable
Proor, asthofe of the firft T'able were for true PRooF.
The Manner of Proceedure therefore is the fame in both
for finding the required Quantity of Water or Spirit to
be added to any propofed Compound Spirit, above or be-
low Saleable Proof, to make it truly fuch.

66. Since (by Art. 41, 42.) it appears, that faleable
Proof is fo low, or the Commpound fo weak, we may,
with good Reafon, make its Prosf weight, 700, And
according to this Proof, the 2d Table is computed,
whofe Ufe in Pratice is the fame with the foregoing.
Thus find in the firft Column the Weight which finks
the Flydrometer to (o), and againft it in the 2d Column,

is
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is the Number of Gallons to which sz muft be added
for making it Merchantable Proof. =

67. For ExampLE. Suppofe in a given Compound
we put the Weight 300 on the Hydrometer to {ink it
to (¢) on the Scale ; then againft 300 in the firft Co-
lumn, you find 1,103 in the Second, which fhews, that
to every 1 %%% Gallons, one Gallon of Water muft be
added to bring it to be jaleable Prosf. Or more accurate-
ly, 10 Gallons of Water to 11 of the Compound.

68. Apgain, fuppofe the Compound fuch, that the
Weight required to fink it to (o) were 665; then it ap-
pears this Compound is above Merchant’s Proof, but be-
low the real Proof. Againit 6635 in the firft Column you
fee 12,61, which thews that one Gallon of Water is to
be added to every 12 5% Gallons of the Compound for
making it Merchantable Progf.

69. For a third ExamPLE, let the {pirituous Com-
pound be fuch that the Weight 770 is required to fink
it to (¢), then againft that Number you fee 6,802,
which fhews, that to 6 552 Gallons of the Compound,
one of Spirit muft be added, to bring it down to falkable
Proof; or 10 Gallons of Spirit to 68 of the Compound.
Thefe Examples, 1 think, muft be fuflicient for every
intelligent Perfon, and though I have all along made
mention of Gallons, yet the Ratio is the fame for Piats,
in fmall Quantities ; or Firdins, FHog fheadsy, and Toxns in

large ones,
-
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Of Arrack Proor,

70, ITH regard to ARRACK, a great Pother has

* been made about Nothing ; becaufe there is
no Doubt to be made, but that the Arrack- Alchobil, as
well as that from Wines, Melafles, Malt, &5, may
have its fpecific Gravity inits lower State of Purity, fta-
red at 840 in Comparifon of that of Water at 10co0.

71. Then it only remains to know what Proportion:
of Water and Arrack-fpirit makes a common faleable

ARRACK-PROOF. Dr.Suaw (Phyfician to his Ma-
jEsTY) tells us, that Arrack ufually contains three Parts
of Water to one of Spirit 5 in this Cafe, its fpecific Gravi-
ty is fuch as will require the Weight 816 to be put on
the Hydrometer to fink it therein to (0). And therefore
the Weight 800 may be efteemed the proper faleable £r~
rack PROOF-WEIGHT,

72. Accordingly, flrong Arrack may be reckoned that
which requires the Weight 750 to: fink the Hydro-
meter to (0), and weak Arrack, that which will take the
Weight 850; fo that this Hydrometer will indicate 100
different Degrees in the Strength of Arrack, and as
many more as you pleafe, there being the fame Exact-
nefs and Facility in applying it to this Sort of ' Spirit as-
to the common ones.

The
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The Ufe of TasrLE III,
“3.” l ‘HE Ufe of this Table is fo fully fhewn in the

Conftruétion of it, that little more can be
added. See Art. 45. and the following ones. As the
Lightnefs of fome Fluids, and the /Zeight of others are
the Indications of their Goodnefs, {o the Hydrometer be-
ing immerfed into them, will by this Table immediately
difcover thofe fpecific Gravities, and thereby enable us
to form a true Judgment of their Nature, general Proper-
tiesy conflituent Parts, and Virtues,

74. When the Hydrgflatic BALLANCE is not at Hand,
this HyproMETER will fupply its Place to an equal
Exa&nefs for all Liquors into which it can be put, or in
which it can freely fwim, corrofive Fluids only excep-
ted ; fince the Weight that finks the Hydrometer to (o)
fhews in this Table the fpecific Gravjty of the Fluid to
the 1oooth Part of the whole Difference between that
and the fpecific Gravity of Water.

75. This Table is alfo equally ufeful for fhewing the
fpecific Gravities of all Fluids or fpirituous Compounds
which are lefs than that of Water down to 840 ; for if
thofe Numbers on the Right-hand of the Dott or Point
(in the 2d Column) be added to 840, the Sum will be
the fpecific Gravity of that Fluid which requires the cor-
refponding Weights in the firft Column to fink the Hy-
drometer to (0). For Example, fuppofe the Weight be
300, then againft that is the Number 1.048; if then
the ,048 be added to 840, it will make 888 the fpecific
Gravity of that Compound. See Page 10, Partl,

76. On the other Hand, if the fpecific Gravity of
Fluids thould exceed 1.160 which is the Extent of this

Ta:
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Table, yet thofe Numbers will equally ferve for 160
more, by putting on the double Water-weight at Bot-
tom, and adding the Numbers on the Right- hand of the
Dott, corrcfponding to the Weight on the Hydrometer,
to the Number 1.160. Thus fuppofing the Inftrument
with this double Weight at Bottom, fhould require the
Weight 190 at Top for an Equilibrium with the Fluid ;
then againft 190 is the Number 1.0304, and .0304 ad-
ded to 1.160, makes 1.1904 the fpecific Gravity of that
Fluid, and thus the Ufe of the Table is extended to ex-
amine all {pecific Gravities from 840 to 1.320, whichis
farther than there can be Occafion for.* |

77. In each Table, the Weights proceed with the
Difference of 5, but when great Exatnefs is required,
it is eafy by the Rule of Three to find the proportional
Part for any of the other Digits 1, 2, 3, 4, or 6, 7, 8, 9,
or by Infpetion with the Sliding-rule. But this can be
only neceflary, when the Compound is within a fmall
Matter of Proof on either Side. And thofe who
are ufed to compute by T'ables, know the Procefs too
well to need Examples. So that each Table may be
eafily accommodated to every thoufandth Part of the whale
Difference in regard to the Quantity or fpecific Gravity

of any Fluid or fpirituous Compound compared with
Water.

* N. B. As this double Water-aveight can only be of Ulfe
in very denfe or heavy Fluids, it can be but feldom required,
and therefore is not made, but when exprefsly ordered.

TA-
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TasLe L. Shewing the Number of Gallons of Com-

pound to which one Gallon of W ATER or SPITIT
muft be added to make it real PROOF.

-Pﬂ.RT I. Asove Proor.

w i :':H_' B (] £
SE|58558|35|a85E 3|8 >S5 5|3B[(*558 8
Bl sogq|as| 2s85|85| 2282(35) 2e%2
g5 E:jn.-hg‘-'- 588553 £E388)/75| ERaS
“foamES] Tliwend Fi gErR| TR iR ael
o] c.0000 155 = 6050 | 305! 2.4213 |455] 4.9261

g| 1.2005 |16¢] 1.6233 |310] 2.4630 |460| s.1020
10| 1.2117 |16g| 1.6420 |315] z.5062 |465| s5.2910
15| 1.2210 |170] 1.6611 | 320 2.5510 [470] §.4945
20 1.2325 |175]| 1.6806 | 325 2.5974 |475| 5-7143
25| 1.2422 |180| 1.7007 |33c] 2.5455 [480| s5.9523
go| 1.2531 | 18| 1,7211 {3351 2.6340 1485 6.2111
35| 1.2642 |190| 1.7421 |340) 2.7472 |499] 6,4935
4o| 1.2755 1195 1.7536 f345( 2.8011 1495] 6.8027
451 1.2840 |z2cof 1.7867 |350l 2.8572 [goo| 7.1428
so| 1.2988 1205 1.8083 355} 2.9154 ;505 7.5188
551 1.3107 |210] 1.8315 360} 2.9761 510} 7.936;5
6o| 1.3228 |215| 1.8553 |365] 3.0395 |s515] 8.4033
65| 1.3320 |220] 1.8797 |370] 3.1056 |g2c] 8.9285
70 1-33?3 225| 1.9047 |375| 3.1746 |525] Q.5238
25| 1.3605 1230 1.9305 |380] 3.,2467 |g53c| 10.2041
8o| 1.3736 [235| 1.9569 |385] 3.3222 |g535) 10.9890
85| 1.3869 |z40! 1.9841 |39c| 3.4013 |540| 11.9068
go| 1.4005 |245] 2.0121 [395] 3.4843 |545] 12,9872
g5| 1-4144 |25c| 2.0408 [40cf 3.5714 |550| 14.2857
100 1-4285 |255) 2.0704 |405| 3.6630 [g555] 15,8731
105 | 1.4430 |200; z.1008 [410] 3.7594 |560| 17.8572
110| 1.4578 |265] z.1322 |415| 3.8610 |565| - 20.4082
115| 1.4728 [270| 2.1645 |420f 3.9682 |570| 23.8091
yz0| 1.4881 2751 2.1978 [425] 4.0816 |g75] 28.5715
125 1.5038 | 280| 2.2322 |430| 4.2017 |g80] 35.7144
130] 1.5080 [285; 2.2667 [435; 4.3290 [585] 47.6200
135 1.5361 1290 2.3341 |44c| 4.4043 |590| 71.4288
140 1.5528 1295 2.3419 [445) 4.6083 |595| 142.8572
145] 1.5699 [300] 2.38c9 |450| 4.76i9
150 1.5873

ParT
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Part II. Below Proor.
HEZOTOEE=0T QTI2029 T2 =298 2
B2l Fls||ed] ERmisdl cislex| SiF
- gﬂ" Q= 5 0 g = o & o= En-—
ﬂ; GEE: E; QE.FE\E; ﬂgl?h a; Oggn
g 8] TUOlFS] 2wl g 8y Rl o
ol ggsll" ol eafl ) 238l Fal ges
6oo | Proor.||705| 3.2000||805| 1.6390|| gog| 1.1016
605 167.2 710} 3.0545||810| 1.6000(] 910} 1.0831
610433.660c(| 715] 2.9217[]815] 1.5628]| g15| 1.0666
615 {22.4000|| 720] z.8coc|| 820} 1.5272il gzo] 1.0500
620 {16.80001{725] 2.688¢c|[825] 1.4633|| gz25| 1.0338
625 |13.440¢c{] 730| 2.5846€]|83¢c{ 1.4608|| g30] 1.0181
630|11.2000]|735| 2.4889||835| 1.4297|f g35] 1-0030
6351 g.60co||740] 2.4000|| 840 1.4000|| g40] 0.9882
6401 B.4000||745] 2.3172||845] 137141l 945| 09739
045 | 7.1306]| 750| 2.2400]| 85¢) 1.3440]| g50| © g6oo
650] 6.7200(|755| 2.1677]| 8551 1-3176]| 955| 0.9465
655 €.1001}| 760] 2.100c|{860] 1.2923|| gbo| ©.933
660| 5.6c00}| 765| 2.0363||865) 1.2666{| gb5| 0.920
665 | 5.1692{]770[ 1.9764{|870] 1.2161{l g70| 0.9081
670 4.80co||775] 1.9200}|875| 1 2218)| g75| ©.8960
675 | 4.4800||78c] 1.8667|| 880} 1.2000|} 980| 0.8842
680 | 4.200cf| 7851 1.8162(] 885} 1.1789|l 985| c.8727
685 | 3.9520{| 790] 1.7684}|89¢c] 1.1586|| ggo| 0.8615
690 3.7333]1795| 1.7230[| 895| 1.1389}F g95; ©.8506
695 |' 3.5360{] 30c]| 1.6800|{goo| 1.1120||1000| ©.84
J00{ 3.360C

See an Example of reducing thefe decimal Num-
bers to Pints, and Quarters, at the End of the next
Table.

TABLE
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 fole
105
110
115
120
125
130
133
140
]
150
155
160

165
170

©.0000
0.635-‘:}

0.6397
0-6443
0.6490

06539
0.6588

0.6637
0.6687
0.6739
0.6700
0.6843

0.6896

0.6951
0.7006
o.7062
©.7119
0. 7177
0.7236
O, Fa08
0.7356
0.7418
0.7481
©.7545
c.7610
0.7676
0.7743
0,7812
0.7882
Q.7953
0.802¢
0.8cg8
o 8173
0.8250
0.8326

-]FSJ

©.8407

180
185
190
195
200
20§
210
21§
220
226
230
235
240
245
250

255§
260

26

270

275
280
285
290
295
300
305
310
315
320
325
iy
335
340
345
35

( 31 )

For Merchantable Proo¥.

0.8488
0.8570
Dbgﬁiﬁ.
0.8740
0.8827
0 8916
0.go07
0.9 1CO
0.91G5
0.9292
2.5339
0.0492

Q0595
0.9700

0.g8c8
0.9918
1,0031
0146
0204
0385
0508
063

.D?ﬁg
.08g8
.1034
1173
131

.:iﬁg
A5 1q
1769
.1928
«2092
2260
.‘243 2
2610

e By el e e el Py e e e e e e ew el ey e

355
360
365
370
375
380
385
390
395
4C0
405
410
415
420
425
430
435
440

445

45
455
460
465
470
475
480
435
49°

495

500
LGl
510
545

520

1.2793
1.2981
t.3175
1-3374
1.3580

13792
1.4011
1.4237
1-4443
1.4712

1.4961

1.521Q
1.5486
1.5763
1.6050
1.6346
1.6655
1.6975
1.7310
1.7654
1.8015
1.8390
1.8781

1.919C
1.g616
2.0002
2.0529
2.101%
3-[53f

2.2003

2.2034
2.3230
2.3857

2.4520

Part X _Above Proor.

525

530
535
540
545
550
i
565
570
575

580
585

590
595

6co

603
610
613
620
623
630
635
640
645
650
655 |

_1660

663
670
675
680
685
bgo

695

700

2.5221
2.596%
2.6750
2.7585
2.8475
2.9424
3:0433
31z
3.2693
3:3951
35899
3.6780
38379
4.0124
4.203
4.413
4.6460
4.9040
Fxti2e
5.5170,
5.8850
6.305 B
6.7901
7-3560
8.0244
8.8272
g.8c8o
11.0340
12.6103
I.:'I..'F izl
17.6545
22,0681
234249
44.1363
88.2726
Proor.

ParT
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Part 1I. Beélow Proor.

7oo} Proor. [178015.9524}| 855]3.c722|] g30|2 0704
7¢5£95.2380(1785 | 5.6022(| B6o|2.9761|| 935[2.0263
710l47.6190(1790|5.2910]| 865(2.8860(( g40]1.9841
715 |31-74601795 | 5.0125 (| 870|2.8011|] 945|1.9436
720123.8100|50014.7619|| 87512.7210|| 950}{1.g047
725 |19:0475 {1805 14.5351 11 880f2.6455( 955 1.8675
7301 15.8730(|810/4.3290(| 885 |2.5640|| gbo|1.831§
7351 13.6023 ||815|4.1408(| 890|2.5062|| gb65|1.7968
740)11.9048 (1820 3.9683 || 8952 4420|( 970|1.7636
745110.5820/1825 | 3.8c95 || goo|2.381¢c|| 975]1.7316
750] 9.5238(|830(3.6630(|905|2.3229(| g8o]1.7007
755| 8:6580|835(3.5273||910]2.2675(| 985]1.6708
760| 7.9365|/3403.4013]1915|2.2148|| ggo]1.6420
7651 7.3260(84513.2841]|920|2.1645|| 995|1.6142
770 6.8027{|850|3.1746({925|2.1164|] 1000| 1.604

7751 6.3492 l |

In thefe Tables, if the decimal Part of the Num-
bers in the 2d Column be multiplied by 8, the firft
Figure to the Left-hand in the Produ&t will be Pints;
if the Decimal of that be multiplied by 4, it gives the
Quarters of a Pint.

ExaMPLE.
Againft 815 is . 4,7408
Multiply by 8
Pints ————— 1,1264
4
Quarters 0,5056

Therefore to 4 Gallons, 1 Pint, and L a Quartern
of this Compound, one Gallon of Alhohel muftbe
added for Merchantable Proof. .

TABLE
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Of Specific GRAVITIES,

~ - ~ o f -~ En

S&| 28|37 E¥® ||[8%] ¥ ||357] 2@
g3 =9 (Hgg| mQ Ig8] =9 {|53] =28
A R T b RS R
0| 10000 [} 155(1.0248 || 310{1.0496 || 465 1.0744
5| #0008 || 16010256 | 31511.0594 || 470| L.0752
10{1.0016 || 165 |1.0264 || 320]1,0512 || 475 | 1.076
15(1.0024 || 170[1.0272 || 325{1.052 || 480 1.0768
20| 1.0032 || 175 |1.028 || 330]1.0528 || 485| 1.0776
25|1.004 || 180|1.0288 (]| 335}1.0536 || 490| 1.0784
30{1.0048 || 185|1.0296 || 240} 1.0544 || 495 | 1.0792
3511.0056 || 19o|1.0304 || 34511.0552 || s00| 1.080
40| 1.0064 |} 195[1.0312 || 350{1.050 || 505| 1.0808
45|1.0072 || 200/1.032 ||355]1.0568 || 510} 1.0816
50|1.008 || 205(1.0328 || 360{1.0576 |} 515 1.0824
55| 1.0088]| z10/1.0336 || 365|1.0584 || c20| 1.0832
6o|1.0096 || 215|1,0344 || 370]1.0592 |} 525 1.084
65(1.0104 || 220{1.0352 || 375]1.000 || 530} 1.0848
7o|1.0112 || 225|1.036 ||380}1.0608 || 535! 1.0856
75l1.012 || 230|1.0368 || 385§1.0616 || 540 1.0864
8o|1.0128 {| 235i1.0376 ] 3901 1.0524 || 545} 1.0872
85|1.0136 (| 240 1.0384 || 395 }1.0632 550, 1 1.088
Q0| 1.0144 || 245 1.0392 || 400|1.0%4 || 555 1.0388
g5|1.0152 || 250 1.040 || 405]1.0648 || 560’ 1.0896
100|1.016 || 255.1.0408 |} 410}1.0656 | 565 | 1.0904
1054 1.0168 || 260 1.0416 || 415}1.0604 }| 570 1.0912
110| 1.0176 || 265 1.0424 1| 420]1 c672 || 575] 1.092
115{1.0184 || 270 1.c432|] 425}1.068 || 580 1.0928
120{1.0192 || 27§ I.044 || 430]1.0688 }| 585( 1.0936
125|1.020 |} 280 1.0448 || 435}1.0696 || 590| 1.0944
130 1.0208 || 285 1.0456 || 440|1.0704 || 595| 1.0052
135|1.0216 || 20 1.04064 || 445]t ©712 || 600] 1.096
140| 1 0224 || 295 1.0472 || 450jt.072 || 6o5| 1,0968
145|1.0232 || 300 1.048 || 455]1.0723 | 610! 1.0976
1s0{1.024 1] 305 1.04881] 460 10*3{:1 615 1.0984

E
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@ o I €9 g <2 ) 22
e = {%;’? _gf %n = %n g
el Solifs| o ||%2) 29 || 52
6zo |1 cggz ({720 f1.1152 | [81511.1304}| 010
625 41.9100 |{725 {1116 H482041.0312 Q5|
630 | 1.1008 ||730 | 1.1168 |§825 | 1.152 920
635 [1.1016 || 735 | 1.1176 {§830 1.1328 925
640 |1.1024 {740 {1.1084 {1835 | 1.1336 }] 930
645 |1.1032 || 745 [1.1392 11840 | 1.1344 ]} 935
bsojr.icq4 (7501120 [{845|1.1352}1 Q40
655 |1.1048 |} 755 j1.1208 | |850 | 1.136 945
660 {1.1056 |} 760 f1.1216 | {855 |1.1368}) gs0
665 {1.1064 {{ 765 | 1.1224 {|860 | 1.1376 || 935
670 | 1.1072 || 770 j1.1232 11865 | 1.1384 || 960
675 |1.108 ||775 [1.124 {|870{1.1392|| gb5
680 |1.1088 || 780 {1.1248 ||875 | 1.140 || Q7@
685 {1.1096 || 785 {11256 ||880 1.1408 || 975
6go [1.1104 {|790 |1.1264 ({885 [1.1416 || 980
695 11112 | {795 11.1272 |{890| 1.1424 || 985
7001112 ||8co|1.128 [|8g5|1.1432 || g9gol
~og {1.1128 || Bog |1.1288 || goo 1.141 9953 |
~10{1.1136 || 810 |1.1296 | {905 | 1.1448 || 1000
kb bt

Si quid novifti reius iffis,
Candidus imperti ; fi nony bis utere mecum.
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Infiruments invented or improved, by

B. MARTIN.

New manual Orrery
Ditto
Planetarium fhewing the Phznomena of the Prole-
maic and Copernican Syftem, from 5/ 55 to
A new Portable Air-pump, exclufive of any Appa-
ratus
Ditto, with a Clamp — ——
Ditto, {maller
Ditto, with a Clamp --
Barometer, Thermometer, and Hydrometer, 2ll in
one Frame ——
Hydroftatic Balance, from 155 to o
Englith Dogen, or Money Stilyard ——
A new and moft accurate Hydrometer for proving
of Spirits, in a Tin Cafe
Ditto, in Mahogony Box and Glafs Jarr
Hadley’s Quadrant of a new Conitruétion, for mak-
ing it ufeful by Land as well as at Sea
A new Navigation Rule —
A Dialing Sector
A Marine Plain Table — e
A new Protradtor, for fetting off Angles to a Minute,
with a Nonius
Portable Eleftrical Machines, from 3/ 35 to
A new univer{al compound Microfcope, all in Brafs,
Shagreen Cafe b
A.Pacﬁet corpound Microfcope
Ditto, all Brafs
Solar Microfcope in Brafs and Wood — ——u
Megalafcope for manifying large Objeéts —
A new proportional Camera Obfcura, with a Solar
- Microfcope
New horizontal Dial for all Latitudes, from 5o to 6o
Degrees ——m R .2
Ditto, with Agate Needle and Azimuth Circle
A compleat Apparatus of Optical Inftruments in
Brafs, confifting of a new univerfal Compound
Microfcope, aSolar Microfcope of the ateft I'm-
provements, a fmall Refleéting Telelcope. The
Stand of the Compound Microfcope is adapted
alfo as a Reit for the Telelcope. The whole is
‘furnifhed with every thing neceflary for the meft
niceft Obfervations on the Microfcope
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