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A New and Complete

GAUGING

Performed both by the
AND

SLIDING.-RULE.

& T is peceflary that the young Gauger
Y@ be well acquainted with the following
Definitions, and that he fhould under-
) ftand not only how to take dimenfions,
(which is beft learned by pratice) but
alfo how to divide any irregular figure, or fuper-
ficies, as Brewers Backs, Tuwns, CooLErs, (Fe.
into the eafieft and feweft regular figures they will
admit of, that fo their areas may be computed with
the leaft trouble, |

==




Syflem of GavGiING. 85

DEFINITIONS.

1. A Point is that which hath no parts, and is
the very beginning of magnitude.

2. A dline is generated or produced by the mo-
tion of a ‘point, and is fuppofed to have length
without breadth, :

3. A Plain Surface, or Buperfcies, is generated
by the motion of a line, and hath length and
breadth only.

4. A Tonber Supetficies is generated by the mo-
tion of a curve or crooked line, and may be well

reprefented by the outfide of a2 bowl.

5. A Contabe Superfities is alfo generated by the
motion of a curve or crooked line, and is truly
reprefented by the infide of a bowl.

Note, The fuperficies of any thing is ufually cal-
led its area.

6. A Soliv is generated by, the motion of a fu-
perficies, and is that which hath'length, breadth,
and thicknefs, :

7. 'Two lines are faid to be Pavallel, when they
are equally” diftant one from another in all their
parts,

G4 8. When
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8. When one line is inclined towards another line
in fuch manner, as if either or both were con-
tinued, they would meet; then the opening of
thele lines is called an angle ; and according as
thofe lines are nearer, or ftand further.off each other,
that angle is faid to be greater or leffer.

9. When one line ftandeth o on another, as to
incline to neither fide, but maketh the angles on-
each fide thereof equal, each of thofe angles are
called vight angles ; and the line fo ftanding on .the
other, is called a perpendicular.

10, An Dbtule gngle is that which is greater
than a right angle.

r1. An Qeute 9ngle is that which is lefs than
a right angle.

Note, That in| gauging, all fuperficies or areas
are always underftood to be one inch deep,
otherwife it couldnot be faid, (as in the gaugers
language it is) that the area of fuch a fquare
or of fuch a circle, &c. is fo many gallons.

- Hence, all fquare inches mentioned in this trea-
tife, are fuch fquares [or rather cubes] wheofe
lengths, breadths, and depths, are 1 inch.

And all circular-inches, are {uch circles for ra-
ther cylinders] whofe. diameters are 1.inch, and
depths 1 inch.
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How to Gauge all manner of SUPER -
FICIES.

P —

To Gauge a Hyuares
Definition.

A fquare has four equal fides, 'and four right

angles.
Rule. :

Multiply the given fide by itfelf, and the pro-
dudt will be the areain {quare inches, which divide
by 144 for feet, 282 for ale gallons, 231 for wine
gallons, 2150 for malt buthels, and for the new
duties, as in the table, at page the 83d, &%.

Crample.

Suppofe the fide A B of the fquare ABCD, be
32.5 inches, what the area in feet, ‘ale, wine, malt,

tallow, .

A 3 B

D C
Dperation,

Firft, 22.5 multiplied by 32.5 is 1056.25, the
area in fquare inches ; then,

For




90 A New and Complete

For Feet.
¥44) 1056.250 (7.335 area.in feet.
For Ale or Beer.
5‘ 282) 1056.250 (3.958 areain ale gallons.
'r . For Wine or Cyder.
231) 1056.250 (4.572 area in wine gallons.
: For Malt or Corn.
2150) 1056.250 (.491 area in malt bufhels,
' For Tallew . grofs. :
30.28) 1056.250 (34.882 area in Ib. of tallow
' : grofs,
, " For Tallow neat.
31.4) 1056.250 (33:638 area in Ib.  of tallow
: : . neat.
For Hard Soap.
27.14) 1056.250 (38.9¥8 “area in lb. of hard
foap.
For Green Seft Soap.
25.67) 1056.250 (41.147 area in 1b. of green
foft foap. F
For White Soft Sadp,
25.56) 1056.250 (41.324 atea in Ib. of white
{oft foap. 1‘
For Green or Raw Starch.
34.8) 1056.250 (30.352 areainlb. of green of
e raw ftarch,

l By the Sliding-Hule. ,
Set the proper divifor upon A, to the fid: of
the fquare upon B ; then againft the fide of the

fquare upon A, you have the area upon B.
Dpes
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Dp:tation.
For Feet,

Set 144 upon A, to 32.5 upon B then againft

32.5 upon A, is 7.335 upon B, thearea in feet.
Eor Ale or Beer.

Set 282 upon A, to 32.5 upon B then againft
32.5 upon A, is 3.958 upon B, the aréa in ala
gallons.

: For Wine or Gyder. ‘

Set 231 upon A, t032.5upon B; thén apsint
32.5 upon A, is 4.572 upon B, the area in wine
gallons. ‘

For Malt or Corn.

Set 2150 vipon A, to 32.5 upon B3 then againft
32.5 upon A, is .491 upon B, the area in malt
buthels.

For Tallew grofs.

Set 30,28 upon A, to 32.5 upon B; then
againift 32.5 upon A, is 34.882 upon B, the arez
in lb. of tallow grofs.

- For Tallow neat.

Set 31.4 upon A, to 32.5 upon B; then againft

32.5 upon A, is 33.638 upon B, the areain Ib. of

tallow neat.
For Hard Soap.
Set27.14 upon A, to 32.5upon B; then againft
2.5 upon A, is 38.918 upon B, the area in Ib. of

2
hard foap.
For Green Soft Soap.
Set 25.67.0pon A, to 32.5 upon B then againft
32.5upon A, is 41.147 upon B, the area in Ib. of
green {oft {oap, '

For
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For white S(‘fif SJHP

Set 25.56 upon A; t032.5 upon B; then againft
32.5 upon A, 1s 41.324 LtJOﬂ B, the area in Ib.. of
white foft foap.

For Greéen or Raw Starch.

Set 34.8 upon A, to 32.5upon B; then againft
32.5 upon A, 18 20.352 upon B, the area in 1b. of
green or raw ‘ftarch.

Note, You may find the area of a fquare in all
thefe denominations at one fet of the rule,
by the lines C and D ; thus,

Firt, put the ﬁ:dmmpmce C, the reverfe way
into its place, then, fet unity on the line C to the
fide of the fquare upon D ;. and againft the feveral
gauge-points for fquares (as in the table at page
83) upon D, you have the area upon C.

To Guage a Parallelogram.
Definition,

A parallelogram ‘hath four rightlang!rzs, and
its'two oppofite fides equal, and parallel.
Rule.

Mult;p]y the length by the breadth, and the
Sroduct is the area in {quare inches; then divide
by .282: for ale gallons, 231 for wine gallons, and
2150 for malt buthels.

Erample.

Suppefe: A B CID be 2 parallelogram, whofe
lepgth A B or (, D 1s 54.2 inches, :md its breadch
A D or BC, 28.1 inches; what is thL arez in

ale and wine gallons,;> and malt bufhels

A B
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Dperatfon.

Firft, 54.2 multiplied by 28.1, is 1523:02, the
area in fquare inches ; - then,

For Ale or Beer.

282) 1523.020 (5.4007 areain gallons.

For Wine or Cyder.

231) 1523.,020 (6.593 area in gallons.

For Malt or Corn.
2150) 1523.020 (.708 area in malt bufhels.

By the Bliding-Rule.

Set the divifor upon A, to the length upon B ;
then againft the breadth upon A, you have the area
upon B.

Dpetation.
For Ale or Beer.

Set 282 upon A, -to 28.1 upon B ; then againft
54.2 upon A, you have 5.4007 upon B, the area
in gallons.

For Wine or Gyder.

Set 231 upon A, to 28.1 upon B; then againft
54.2 upon A, is 6.593 upon B, the area in gal-
lons.

For Malt or Corn.

Set 2150 upon A, to 28.1 upon B; then againf’c
54.2 upon A, is .708 upon B, the area in malt
bufhels. ;

Note, After this manner you muft work for any

other queftion. (whetherin tallow, foap, &c.)
by making ufe of the proper divifoss.

To
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To Gauge a Bhombus, o~ Bhomboidess

Definition.
1. A Rhombug hath four equal fides, but no
right angle.
2. A homboides hath its two oppofite fides
equal, but no right angle.

Note, Parallelograms having the fame bafe, and
being between the fame parallel lines, are
equal ; therefore the paraliclogram abCD, is
equal to the rhombus, &&¢c. ABCD; whence
the following '

Rule,
. Multiply the length, by its perpendicular height,
(or breadth) and the produét is the area in {quare
inches, which divide by 282 for ale gallons, 231
for wine gallons, and 2150 for malt buthels.

Erample.

Suppofe ABCD be a rhomboides, whofe fide
ABor DC is 82.3 inches, and Cb=51.2 inches,
(being the neareft diftance between the two fides
A B and CD) what is the area in ale and wine
gallons, and malt bufhels ?

A

a b3
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Dpetation,
Firft, 82.3 multiplied by s51.2 is 4213.76 the
area in fquare inches; then,

For Ale o Beer.

282) 4213.760 (14.942 area in gallons,

For Wine or Gyder.
231) 4213.760 (18.241 area in gallons.

For Malt or Corn.
2150) 4213.760 (1.959 area in bufhels.

By the Bliding-Bnie.

Set the divifor upon A, to the length upon B ;

then againft the breadth (or height) upon A, you
have the area upon B.

Dperation.
For Ale or Beer.

Set 282 upon A, ko 82.3 upon B; then againft
51.2 upon A, is 14.942 upon B, the area in ale
gallons.  ;

For Wine or Cyder.

Set 231 upon A, to 82.3 upon B; then againft
51.2 upon A, is'18.241 upon B, the area in wine
gallons.

For-Malt or Corn.

Set 2150 upon A, to 82.3 upon B thep againft
51.2 upon A, is 1.959 upon B, the area in ‘malt
bufhels. ‘

g
F &
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To Gauge a Triangle,

Definition.
A triangle is a figure bounded with three right
lines : every triangle is equal to half its circum-
fcribing parallelogram ; whence this

RKule.

Multiply the bafe (A C) by half the perpendi-
cular (BD) (or the perpendicular by half the bafe)
and the product is the area in fquare inches, which
divide by 282 for ale gallons, 231 for wine gal-
lons, and 2150 for malc bufhels ?

Grample.
Suppofe A B C be a triangle, whofe bafe AC is
38.6 inches, and perpendicular height BD is 30.2
inches, what is the area in ale and wine gallons,

and malt buthels ?

B

————

>
B L o srwom wommaps w0 <=
o

Dperation.

Firft, 38.6 multiplied by 15.1 (the half of BD)
is 582.86, the arean {quare inches; then,

For
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For Ale or Beer.
282) 582.860 (2.066 areain gallons,
For Wine or Cyder.
) 582.860 (2.523 area in gallons.
For Malt or Corn.

2150) 582.860 (.271 area in bufhels.

L]

By the Bliding-Rule.
Set the divifor upon A, to the bafe of the trian-
gle upon B; then againft half the perpendicular
height upon A, you have the area upon B.

Dpevation.
dor Ale or Beer.

Set 282 upon A, to 38.6 upon B; then againit
15.1 upon A, is 2.066 upon B, the area in ale
gallons.

For Wine:or Cyder.

Set 281 upon A, to 38.6 upon B then againft
15.1 upbn A, is 2:£23 upon B, ithe atea in wine
gallons.

~For Malt or Corz,

Set 2150 upon A, to 38.6 upon B then againft
15.1 upon A, is .271 upon-B, the area in malt

ufhels,

H To
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To Gauge a Jrapeiium.

Delnitfon,

A Trapezium is a figure confifting of four une-

qual fides.
1iule.

Add the two perpendiculars together, and mul-
tiply that fum by half the diagonal, and the pro-
duét is the area in fquare inches, which divide by
282 for ale gallons, 231 for wine, and 2150 for
malt bufhels.

d Crample,

Suppofe A B CD be a trapezium, whofe diago-
nal AC, is 108 inches, the perpendicular BP 38
inches, and the perpendicular DE 34.5 inches 3
what is the area in ale and wine gallons, and malt

buthels ?

Dperation.
Firft, 38 inches added to 34.5 inches, is 72.5
inches, which multiply by 54. (the half of 108)
the product is 3915.0, Which is the area in fquare

inches ; then, =
2
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For Ale or Beer,

282) 3915.000 (13.882 area in gallons.

For Wine or Cyder.

231) 3915.000 (16,948 area in gallons,

For Malt or Corn.
2150) 3915.000 (1.820 area in bufhels.

By the Bliving-Kule,

Set the divifor upon A, to the fum of the two
berpendiculars upon B, then againft half the dia-
gonal upon A, you have the area upon B.

Dperation,
For Ale or Beer.

Set 282 upon A, to 72.5 upon B 5 then againft
54 upon A, is 13.882 upon B, the area in gal-
lons,

For Wine or Gyder.

Set 231 upon A, to 72.5 upon B then againft
54 upon A, is 16.948 upon B, the area in gal-
Ons,

For Malt or Corn.

Set 2150 upon A, to 72.5 upon B; then againit

54 upon A, is 1.820 upon B, the area in buthels.
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Dypetation.

Firft, 18.7 11um)!lJ by 6, is 112.2=the fum
of the fides, the halfof 1 12.218 56.1, which mul-
tiplied by 16.32 is g14 552, the area in fquar
incnes; Lficn,

For Wine or (”,r!e"-.
h5

52 (3.963 area in gallons

For Malt or Copn.
2150) 915.552 (0.425. area in bufhels,

P |

B}’ the Sliding=Rule.
Set the divifor upon A, to half the fum of the

fides upon B; then againft the perpendicular upon
A, is [1]‘.. area on B,

Dperation,
For Ale or Beer.
Set 282 upon A, to 56.1 upml B3 then .m.unf‘

16.32 upon A, is ?.46 upon B, the area in gal-
lUuS‘

H 3 For
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For Wine or Cyder.

Set 231 upon A, to 56.1 upon B then againit
16.32 upon 4, is 3.963 upon B, the area in gal-
lons.

For Malt or Corn.
Set 2150 upon A, to 56.1 upon B ; then ngainﬁ'
16.32 upon A, is.425, area in bufhels.
™ s 3
To Gauge a Lirtle.
Definition.

A Circle is a plain figure, whofe area is bounded
or limited by one continued line, called the Cir-
cumference or Periphery of the Circle, and is every
where equally diftant from the middle point of
center.

The diameter of a circle isa linedrawn through
the center, ending at the periphery on each fide,
and divides the circle into two equal parts.

Rule.

Multiply the diameter of the circle by itfelf, and
the product is the area in circular inches ¥, which
divide by 183.34 for feet, 359 for ale gallons, 294
for wine, 2737.47 for malt, 38.55 for pounds of
tallow. grols, . as in the foregoing table, at
page the 83d.

——

d

* Or, fquare the diameter, and multiply it by .7854 3. d€
cimal, and the product is the area in fquare inches.
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Erample.

Suppofe ABCD be a circle whofe diameter
C is 41.2 inches, what is the area in feet, ale

%;1110115, wine gallons, malt bufhels, tallow pounds,
Te, £,

Dpetation,

Firlt, 41.2 (the diameter) being fquared or mul-

tiplied by itfelf, is 1697.44, the area in circular
inches; then,

For Feet.
183.34) 1697.44000 (9.258 area in feet,
For Ale or Beer.
359) 1697.440 (4.728 area in gallons,
For Wine or Cyder.
294) 1607.440 (5.773 area in gallons,
For Malt or Corn.
2737.47) 1697.44000 (.627% area in bufhels.
For Tallow Grofs.

38.55) 1697.44000 (44.032 area in pounds.

4 For
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For Tallow Neat.
20, 98) 1697. .;4000 ( 4_5 area in pounds,

4000 (4) 11%5.4rea’in pounds.
For Green Soft Soap.

44000 (51.941 areain pounds,
For White Soft Soap.

32.54) 1697.44000 (52.164 area in pounds,

34.56) 1697.4.

32.68) 1697.

For Green or Raw Starch.
1697.44000 (38.299 area in pounds.

N
o
w
2
p

By the Bliding-Hule.
Set the proper divifor upc on A, to the diameter
upon B ; then againft the diameter upon A, you
have the area upun B,

Set 183.34 upon A, to. 41.2 upon B ; then
againft 41.2 L‘pon A; 159,258 upon u, the area in
feet, :

: IT;’&?' .:fz’r.’ Bf ¥
Set 359 upon AZ=T04.T.0 3?3” : 8 t11'= againtt
41.2 upon A, 1S 4.728 upon B, the ‘area in eallons,
For Wiiie or C}?g?gy‘
Set 294 upon A, to 41.2 upon B ; then againft
on A, ] o B, ‘the area in gal-

lons,

Set* 2737.47 upon A, t0"41.2 upon B ; then
agamft 1.2 upon Aj Is' 627 Upon B, the area in

bLlIhLL.
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For Tallow Grofs.

.55 upon A, to 41.2 upon B; then
2 upon A, is 44.032 upon B, the area

For Tallow Neat.

39:98 upon A, to 41.2 upon B then
againit 41.2 upon A, is 42.457 upon B, the’ are
in pounds.

For Hard Soap.

Set 34. 50 upon A, to41.2 upon B; then againft
41.2 upon A, 1S 49.115 upon B, ‘the area in
pounds,

For Green Soft Soap

Set 32.68 upon A, 'to 41.2 upon B; then
againft +1.2 Upon A, is 51.941 upon B, the area
in pounds.

For W bite Soft Soap.

Set- 32.54 upon AT 42 upon B; then
againft 41.2 upon A is 52.164 upon B, the area in

or Green or Raw Starch.
Set 44.32 upon ;\,-td 41,2 upon B; then ag inft
is, '3 upon B, the area ip

b
\&
\O

C th.n IA";t’l(:: \Vﬂ.y‘
plas en et Lhc di Ammu of the circle
upun D, to 1 upon. C; and again{t the feveral
rl1{}(\'

¢-paints-for circles. (as mentioned. in the table
at page 83) upon D, you have the area upon C.

To
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To gange a Semi=tiveie.

Definition.

A Semi-circle is bounded by the diameter A C,
and half the circumference A B C.

Rule. :

Multiply half the circumference A'B C, by one
fourth part of the diameter, the product is the area
in fquare inches, which divide by 282 for ale gal-
lons, 231 for wine, 2150 for malt bufhels.

Crample.

Suppofe the diameter AC, be equal to 16 in-
ches ; and the half circumference A B C be equal
to 25.13 inches; what is the area of the femi-circle
in ale and wine gallons and malc bufhels ¢

B

A C
D

Dpetation.

Firft 25.13 (half the circumference) multiplied
by 4, (one fourth of the diameter) the product is
100.52, thearea in {quare inches ; then,

For
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For Ale or Beer.

282) 100.520 (.356 area in gallons.

For Wine or Cyder.

231) 100.520 (.435 area in gallons.

For Malt or Corn.
2150) 100.520 (.046 area in buthels,

By the Bltbing-Hule.

Set the divifor (for right-lined figures) upon A,
to half the circumiference upon B; then againft
one fourth part of the diameter upon A, you will
have the areas upon B.

Dperation,

For Aleor Beer.
Set 282 upon A, to25.13 upon B then againft
4 upon A, you have .356 upon B, the area in gal-

lons.
For Wine or Gyder.

Set 231 upon A, tozs.13upon B; then againft
4 upon A you have .435 upon B, the area in gal-
lons,
For Malt or Corn.
Set 2150 upon A, to 25.13 upon B; then
againft 4 upon'A, you have .046 upon B, thearea
in bufhels.

Another way to find the area of a Semi-circle.
Buic,
Divide half the fquare of the diameter by the circular divifors,
and the quotients will be the areas as above.

Te
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To guage a @uarter.of « Cirgle,

Definition,
A Quarter of a Cis¢le is bounded by two radius £ A
or legs, meeting in the center, and cur ting e wm at
méht angles at.A,.-on which the azv.x B.C-i5

drawn.

Multiply half the arch by the radi
half the leg by the whole arch'; i
gives the area in {quare ‘inchcs
287 for ale gallons, 231 for wine,
buthels.

Crample.

Suppofe the radius, or Ieg,‘ A' B, be 8 inches,
and the arch B C-b€ 12.266 -iriches, what

rea in aleand Wm“ ’“‘Lma, and ‘malt bufhe]

11C1

3 ‘_'_ .
1o LUC

7y

g

3

A

Dperation.

1 -t

It 12.566 (the arch) multiplied by 4 (half
1 - - Pk
the 1~0) the'praduct is 50.264; the area in fquare
mc hes ; then,
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For Ale or Beer.
282} 50.264 (.1%8 area in gallons.
For Wine or Gyder.
231) 50.264 (.217 area in gallons.

For Malt or Corn.

2150). 50.264 (.023 area in bufhels.

By the SBliding-Linle.
Set the above divifors upon A, to the length of
the arch upon B3 then againft half the radius, or
leg, upon A, you will find the area’s upon B.

Dperation.
For Ale or Beer.
Set: 282 upon. A, to 12.566 upon B; then

againlt 4 upon A, 15 .178 upon B, the area in
gallons,

Set 231 upon A, to 12.5f6 upon B ; then
againft 4 upon A, is.217 upon B, the area in
gallons.

For Malt or Corn.
Set 2150 upon A, to 12.566 upon B; then

againft 4 upon A, is .023 upon B, the area in
buthelsi? <—=—
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To gauge a Setor of a Civcle,
Definition.

A Seltor of a Circle is a figure bounded by two
(radius’s) or femidiameters of the circle, having
fome part of the circumference for its bafe,

Rule.

Multiply the (radius) or femidiameter by half
the arch of the fector, and the product is the area
in fquare inches : which divide by 282 for ale gal-
lons, 231 for wine, and 2150 for malt bufhels.

Crample,
Suppofe A BC D, be a fector of a circle, whofe
radius A C equal to BC, is 41.2 inches, and the
arch A B, is 32 inches ; what is the area in ale and

wine gallons, and malt bufhels ? .
B
i
/
DL
A L C
Dperation.

Firft, the radius A C=41.2 inches, multiplied
by AD (the half of AB)=16 inches, is 659.2,
which is the area in fquareinches ; then,

For
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For Ale or Beer.
282) 659.200 (2.337 area in gallons.
For Wine or Gyder.
231) 659.200 (3.009 area in gallons.

For Malt or Corsn.

.

2150) 659.200 {.323area in bufhels.

By the Bliding-BKule,

Set the divifor upon A, to the femidiameter upon
B then againft half the length of the arch upon

A, you have the arca upon B.
Dperation.
For Ale or Beer.
Set 282 upon A, to 41.2 upon B ; then againft
16 upon A, 1s 2,337 upon B, the'area in gallons,
For Wine or Cyder.
Set 231 upon A, to 41.2 uponB; then againft
16 upon A, is 3.009 upon B, the area in gallons,
For Malt or Corn.

Set 2150 upon A, to 41.2 upon B, then againft
16 upon A, is 323 upon B, the area in bufhels.

To
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To gauge a Segment of 2« Lircle.

Definition.

-
-t
)

A Segthent of a Circle, is a par
right-line (lefs than the diameter) dr
the circle, as E'D, fo that EBD is 2 fegment
lefs than a femicircle, and E A D is greater than a
femicircle.

t off, by a

n uvrrhar
n within

Rule.

Multiply the chord line E D, by two
the heicht F B, and the product is the area in
fquare inches ; which divide by 282 for ale callons
231 for wine, and 2150 for malt bufhels.

= 09

Crampic.

Suppole E BD, be a fegment of a circle, whofe
chord-line E D, is 24 inches, and the height F B
15 g inches ; what is the area in ale and wine gal-
fons, and malt buthels ?

A

Dperation.
Firft, the chord line 24, multipiied by 6 (equal
3 of 9) 1s 144, the area in fquare inches; then,
' For
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“or Ale or Beer.

282) 144.000 (.51 area in gallons.

For Wine or Cyder.

231) 144.000 (,623 area in gallons;

For Malt or Corn. e
2150) 144.000 (.066 area in bufhels; ;

By the Bliding-Rule.

Set the divifor upon A; to the length 6f the
¢hord line upon B ; then againft two thirds of the
height upon A, is the area upon B

Dperation:

For Ale or Beer:

Set 282 upon A, to 24 upon B; then agdinf}
| upon A, you have .51 upon B, the area in gal-
Onis

For Wine o7 Cyder.

Set'231 upon A, to 24 upon B; then againft
upon A; you have .623 upon B; the area in
Ballons,
For Malt or Corn.
Set 2150 upon A, to 24-upon B then againg
| upon. A, you have .066 upon B, the area in

“"W}}C!S.
I : Te
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To gauge an @val.
Wefinition.

An Oval, or ellipfis, is a circular figure, as
A B C D, having- two unequal diameters, as A Cs
which is called the Tranfverfe, and B D the con-
jugate diameter, and is a mean proportional be-
tween two circles whofe diameters are cqual to the
tranfverfe, and conjugate diameters of the el
Yipfis.

Rule.

Multiply the tranfverfe diameter by the conjugate
diameter, and the product is the area in circular
2 - 1 . -
inches ; which product divide by 359 for ale gal-
lons, 294 for wine, and 2737.47 for malt bufhels.”
Crample.

Suppofe A B C D be an oval, or ellipfis, whofe
tranfverfe diameter is 68.5 inches, and the con-
jugate diameter BD, is 51.5 inches; what is the
area in ale and wine gallons, and malt buthels ?

_

* Or multiply the tranfverfe and conjugate diameters 0B
ther, and that produét multiply by .7854, this laft produdt W&
be the area in fquare inches. N

: Dpe*
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Dpcration.

Firft, multiply 68.5 inches (the tranfverfe dia-

Meter) by 51.5 inches (the conjugate diameter) and

the product is 3527.75 the area in circular inches,
then,

For Ale or Berr.
359) 3527.750 (9.826 area in gallons.

For Wine or Cyder.
204) 3527.750 (1 1.999 area in gallons,

For Malt or Cop.
2737-47) 3527.75000 (1.288 area in bufhels.

By the Sliding-Rule.

Set the divifor upon A, to the tranfverfe dia-
meter on B, then againft the  conjugate diameter
on A, you have the area upon B.

Dperation.
For Ale or Beer.

Set 359 upon A, to 68.5 upon B ; then againft
S1.5 upon A, ‘you have 9.826 upon B, the area
In gallons, :

For Wine or Cyder.

Set 294 upon A, to 68.5 upon B; then againft

SL.5 upon A,-you have 11.999 upon B, the area

in gallons,
For Malt or Corn.

Set 2937.47 upon A, to 68.5 upon B ; then
againft 51.5 upon A, you have 1.288 upon B, the
area in Bufhels,

13 To
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To gauge « Parabola.
Definition.

A Parabola is one of the conic fections, and s
generated by cutting a cone through, with a plain
parallel to the fide thereof.

Note. Every parabola is two thirds of its circum-

{cribing parallelogram ; (i.¢.) A B Cis = of
A D E C, whence this

Hule.

Multiply the bafe A C, by two thirds of the
perpendicular height B P, and the produét is the
area in {quare inches; which divide by 282 for ale
gallons, 231 for wine, and 2150 for malt bufhels.

Crample.
Suppofe A B C be a parabola, whofe bafe A C
is 15 inches, and perpendicular height B P, is 12
inches, what is the area, in ale and wine gallons
and malt bufhels ?

E

.f“‘_. ; 2 :c

Dperation.

Firft, the bafe A C=15 multiplied by 8 (equal %
of the height BP) is 120, the area in fquare
inches, then,

Far.
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Lor Ale or Bees.-
282) 120.000 (.425 area in gallons,
For Wine or Cyder-.
131) 120.000 (.519 area in gallons.
For Malt or Corn.

2150) 120.000 (.055 area in bufthels.

By the Sliding-RKiile.

Set the divifor upon A, to the bafe upon B, then
againft two thirds of the height upon A, you will
find the area upon B,

Dperation,
For Ale or Beer,

Set 282 upon A, to 15 upon B ; then againft
8 upon A, you will find -425 upon B, the area in
8allons.

For Wine o Cyder.

Set 231 upon A, to I5upon B; then againft 8
Upon A, you will find -519 upoen B, the area in
8allons,

For Malf or Corp.

Set 2150 upon A, to 15 upon B; then againft
Upon A, you will find «©55 upon B, the area in

b”ﬂlels.
Iz To
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To gauge an Ppperhola,

Mefinition.

An Hyperbola is alfo one of the conic fections,
and is generated by cutting the cone with a plain
parallel to the axis.

The area of an hyperbola, cannot be perfectly
found by any certain or fettled rules, as thofe of
the ellipfis and parabola have been.

But here note, that a certain ingenious author
hath afferted, that every conical hyperbola is
greater than half, and lefs than three fourths
of its circumfcribing parallelogram : if fo, it
will be near enough to take all hyperbola’s at 2
mean, thus,—fay every hyperbola is five eights
olf its circumfcribing parallelogram, wherefore
this

Rule.

Multiply the bafe by the height, and that pro-
duét again by T which laft produ& divide bV 8,
and the quotient will be (nearly) the area in {quare
inches, then divide by 282 for ale gallons, 231 for
wine, and 2150 for malt bufhels.

Crample.

Suppofe A BC be an hyperbola, whofe bale
A C, is 22 inches, and the height B P, is 14 inches,
what is the area in ale and wine gallons and malt

bufhels ?
Dpe
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B

oo wm v e i RPN E

A T

Dperation.

Firft, the bafe, 22; multiplied by the height
14, 1s 308, which multiplied by 5, is 15403
then 1540 divided by 8, is 192.5, the area in
fquare inches 3 then,

For Ale or Beer.

282) 192.500 (.682, areain gallons.
For Wine or Cyder.

231) 192.500 (.833, area in gallons.
For Malt or Corn.

2150) 192.500 (.089, area in buthels.

By the Sliding-Rule.

Firlt, find 3 of the height, thus; fet the deno-
minator 8, upon A, to the numerator s, upon B
then againft the height 14 upon A, you have
8.75 upon B; which is § of 14. Then, fet the
divifor upon A, to $ of the height upon B ; 2
againft the bafe upon A, you will have the ar
Upon B.

ca

Dperation.
For Ale or Beer.

Set 282 upon A, to 8.45 upon B; then
againft 22 upon A, you will find .682 Lpon
B, the area-in gallons.

I4
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For Wine or Cyder.

Set 231 upon A, to 8.75 upon B; then againft
22 upon A, you will find .833 upon B, the area
in gallons,

Far‘ Malt or Corn. A

Set 2150 upon A, to 8.75 upon B; then againft
22 upon A, you wzll have .089 upon B the area
in bufhels,

To' gauge an Jreeqular Figure.

o

epfinition.

All figures that have above four fides, and thofe
unequal, are called Irregular Figures, or Poly-
gons,

ule,

Divide the figure by diagonals, Jc. into trape-
ziums, trlanwleq, €3¢, which being ‘done, find the
dreas of the trapeziums, triancles, Ge. feverally,
in inche:, and add the feveral areas together, 10
will the fum be the area of the figure; then dwldc
by 282 for ale gallons, 231 for wine, and 2150

for malt buthels.
Crample.
Suppofe A BC D E, be an irregular ﬁgurca

whofc dimenfions are as in the figure ;. what is the
‘grea in ale and wine gallons, a.nd malt bufhels ?
Dpts
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Dperation.

Firft, having divided the figure, as you fee, into
pne trapezium, and one triangle, or rather intg
three triangles, find their areas as you did that of 3
triangle, which will be as under,

The area of the triangle ABD is 204

The area of the triangle BCDis 187
inches.
The area of the triangle ADE s 105

Their fum is“ g 22005 .49‘6. Then,
For Ale or Beer,

282) 496.000 (1.758 area in gallons.
For Wine or Cyder.

231) 496.000 (2.147 area in gallons,
For Malt or Corn.

2150) 496.Q00 (,2306 area in bufhels,

Note, The contents of all tuns, whofe {ides are
- ftraight, and whofe bafes are equal, (being
any of the foregoing figures) are found b

multiplying the area of the bafes by the depth,

Te
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To gauge all forts of so-E 1 DS,

To Gauge-a Lube.
efinition.

A Cube is a folid figure, having equal length,
breadth, and depth, (fuch a figufe as a dye) and
is contained under fix equal {quares.

Rule.

Take your dimenfions -in inches, and multiply
the dength, breadth, and depth, into one another,
and the produét is the folidity in {quare inches,
which divide by 1728 for feet, 282 for alegallons,
5271 for wine, 2150 for malt, 30.28 for pounds of
tallow grofs, & as in the table.

Erample.
“Suppofe ABCDEF G be a cube, whofe fide is
16 inches, what is the content in ale and wine gal-

lons, . malt bufhels, pounds of tallow, &' &
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Dyperation,

Firft, multiply 16 by 16, and the pIOJU& is
256, which multiply again by 16, and the laft
product is 4096, the content in' fgquare inches;

then,
For Feet.
1728) 40g6.00 (2.37 content in fegt.
For Ale or Beer.
282) 4096.00 (14.52 content in gallons.
For Wine or Cyder.
231) 4096.00 (17.73 content in gallons.
For Malt or Corn.
2150) 4096.00 (1.9 content in bufhels,
For Tallow Grofs.
30.28) 4096.0000 (135.27 content in pounds.
For Tallow Neat.
31.4) 4096.000 (130.44 content in pounds.
For Hard Soap.
27.14) 4066.0000 (150.92 content in pounds,
For Green Soft Soap.
25.67) 4096.0000 (159.17 content in pounds,
For White Soft Soap.
25.56) 4096.0000 (160.25 content in pounds,
For Green or Raw Starch.
34.8) 4096,000 (117.7 content in pounds,

Res)

¥
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By the Sliving-Bule.

Firft, to perform queftions. of this nature, there
arc. marked upon the line D, certain gauge-points,
which gauge-points are the fquare roots of the fore-
going divifors; their ufe is thus,

Set the proper gauge-point” upon D, to the fide
of the cube upon C ; then againit the fide of the
cube upon D, you have the content upon C,

Dperation.
For Feet,

Set 41.6, the gauge-point, uponD, to 16 upon

C; then againft 16 upon D, is 2.3 pon C

, the
content in feet,

For Ale or Beer.

Set 16.79 upon D, to 16 upon C; then"againft
16upon D, is 1452 upon C, the-content in gal-
Ions.

For Wine or Cyder. |

Set 15.19 upon D, to 16 upon C; then againft
16 upefi' D, is 17.73 upon C, the content in gal-
lons. -

Eor Malt or Corn.

“Set 46.36 upon D, to 16 upon C; then againft
16 upon D, is-1.9 upon C, the content in bufhels.
For Tallow Grofs,

Set 5.5 upon D, to 16 upon.-C; then againft
16 _upon D, is 135.27 upon C, the content in
pounds grofs,

For Tallow Neat.
Set 5.6 upon D, to 16 upon C 5 then againft 16

upon D, 1s 130.44 upon C, the content in pounds
neat,

!v{,l'”
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For Hard Soap.

Set 5.2 upon D, to 16 upon C ; then againft 16
upon D, is 150.92 upon C, the content in pounds.

For Green Soft Soap.

Set 5.06 upon D, to 16 upon C; then againft
16 upon D, is 159.17 upon C, the content in
pounds.

For White Soft Soap.

Set 5.05 upon D, to 16 upon C; then againft
16 upon D, is 160.25 upon C, the content in
pounds.

For Green or Raw Starch.

Set 5.9 upon D, to 16 upon Cj; then againft 16

upon D, is 117.7 upon C, the content in pounds.

Here note, That you may find the content of
the cube in all thefe denominations, at one fet of
the rule, thus, -

Firft, put the fliding-piece C, the reverfe way
into its place, then

Set the fide of the cube upon D, to the fide of
the cube upon C ; then againft the feveral gauge-

points'upon D, you have the feveral contents (as
before) upon C.

Ta
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To gauge a Parallelepipedon,
‘ Definition.

A Parallelepipedon is ‘a folid figure contained
under (or included between) fix parallelograms,
the oppofite fides of which are parallel and equal.

) Rule.

Multiply the length by the breadth, and the
produé by the depth ; this laft product is the con-
tent in {quare inches, which divide by 282 for ale
gallons, 231 for wine, and 2150 for malt bufhels,
e ‘

Erample.

Suppofe. ABCDEF G be a parallelepipedon,
whofe length A B is 42 inches, the breadth BC is
24 inches, and depth CD is 16 inches, what is the
content in ale and wine gallons, and malt buthels ?

Dperation,

Firft, ‘multiply 42 (the length) by 24 (the
breadth) and the product is 1008, which multiply
by 16 (the depth) and that produ&t is 16128,
which is the content in fquare inches ; then,

For
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For Ale or Beer.

282) 16128.00 (57.19 content in gallons.

For Wine or Cyder.

231) 16128.00 (69.81 content in gallons.

For Malt or Corn.
2150 (16128.00 (7.5 the content in bufhels,

By the B1iding-Rule,

Firft, find a2 mean proportional between the
length- AB=27, and the breadth BC=24 (as be-
fore direéted) which youwill find to be 31.749 ; then
fet the proper gauge-point: upon D, to the depth
upon C, then againit the mean (between the length
and breadth) upon D, you have the content
upon C.

£Dperation.
For Ale or Beer.

Set 16.79, the gauge-point, upon D, to 16 upon
C, then againft 31.749 uwpon D, is. 57.19 upon
C, the content in gallons.

For Wine or Cyder,

Set 15.19 upon D, to 16 upon C ; then againt
31.479 upon D, is 6g9.81 upen C, the content in
gallons. )

For Malt or Corn.

Set 46.26 upon D, to 16 upon C; then againft
31.479 upon D, is 7.5 upon C, the content in
buthels,




128 A New and Complete

To gauge a Prifm.
Definition.

A Prifm is a folid figure, the oppofite ends of
which are. equal, alike, and parallel (moft com+
monly tridngular) and all other fides are parallelo-
grams.

Rule.

Find the area of the bafeor end, as before, then
multiply that area by the depth, and the product
is the content in {quare inches, which divide by
282 for ale gallons, 231 for wine, and 2150 for
malt bufhels.

Erample.

Suppofe ABCDEFG be a triangular prifm,
thatis, whofe bafe =A BCD isa triangle, the fide
AC is 42 inches, the height BD is 20 inches;
and the depth CEis 50 inches, what is the con-
tent in ale and wine gallons, and malt bufhels ?

Dperation.

Firft, multiply 42=AC, by 10 (the half of
BD) and the product is 420, which multiply by
50
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50 (the depth) and that produét is 21000, which
is the content in fquare inches ; then,

For Ale or Beer:
282) 21000.00 (74.45 content in gallons;

For Wine or Cyder.

231) 21000.00 (90.9 content ingallonsi

For Malt or Corn.

2150) 21000.00 (9.76 content in buthels,

By the Bliding-Bules :

Firft find a mean proportional between the bafe
AC=42, and half the height BD=10; (as bes
fore direfted) which you will find to be 20,49 3
then,

Set the gauge-point upon D, to the depth upon

3 then againft the mean proportional upon D, ig
the content upon C.

Dperation.
For Ale or Beer.

Set the gauge point 16.79 upon D, to 50 upon
C; then againft 20.49 upon D, is 74.45 upon C,
the content in gallons,

For Wine or Cyder.

Set 15.19 upon D, to 50 upen C ; then againft
20.49 upon D, is go.§ upon C, the content in
gallons,

For Malt or Corn.
Set 46.36 upon D, to 50 upon C; then againft

20.49 upon D, is 9.76 upon C, the content in
bufhels,

K T
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To gauge a Ppramid.
2elinition.

A Pyramid is a folid figure whofe fides are plain
triangles, Having for its bafe a fquare, or any other
regular polygon, and meeting in.a point at the
top. :
Every pyramid.is one third part of a prifin, of
the fame bafe, and of the fame height; whence
this :
Lule.

Multiply the area of the bafe, by one third part
of the height, and the produét will be the content
in fquare inches, which divide by 282 for ale gal-
lons; 231 of wine, and 2150 for malt bufhels.

Trample.

Suppofe: ABCD be 2, iquare pyramid, the fide
of whofe bafe is A D=D C=36 inches, and height
BE=48 inches, what is the content in ale and
wine gallons, and malt bufhels ?
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Dperation.

Firft, multiply 36 by itfelf, and the produtt is
1296, which multiplied by 16 (=% of the height)
the produét is 20736, the content of the pyramid
in {quare inches’; then,

For Ale or Beer.
282) 20736.00 (73.53 content in gallons.

For Wine or Cyder.
231) 20736.00 (89.76 content in gallons.
FEor Malt or Corn.

215Q) 20736.00 (9,64 content in bufhels.

By the Sliving-Rule.

Set the proper gauge-point upon D, to onethird
of the height upon C; then againft the fide of the
bafe upon D, you have the content upon C.

Dperation.
For Ale or Beer.

Set 16.79 upon D, to 16 upon C; then againft
36 upon D, is 73.53 upon C, the content in gal-
lons.

For Wine or Cyder.

Set 15.19 upon D, to 16 1upon C; then againft
135 upon D, is 89.76 upon C, the content in gal-
Ons.

For Malt or Corn.

Set 46.36 upon D, to 16 upon C; then againft
36 uponD, is 9.64 upon C, the content in bufhels.

K2 Te
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To gauge a Cplinder.

IWefinition.

A Cylinder is only a round prifm, having its
bafes or ends equal circles, and is in all places of an
equal diameter.

ule.

Multiply the fquare of the diameter by the depth,
and the produét is the content in circular inches,
which divide by 359 for ale gallons, 294 for wine,
and 2737.47 for malt, &e. asin the table.

Crample.

Suppofe ABCD be a cylinder, whofe dlan‘letef
AB is 42 inches, and the depth AD is 36 inches,
what is the content in feet, ale gallons, wine
gallons, malt bufhels, tallow pounds, ¢ ?

B

Dperation.

Firft, 42 (the diameter) being fquared in 1764,
and that multiplied by 36 (the Utpt h) the plodur‘f
1s 63504, the content in circular inches ; then,
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For Feet.

2200.15) 63504.0000 (28.86 content in Feet,
For Ale or Beer.
359) 63504.00 (176.89 .content in gallons.
For Wine or Cyder.
294) 63504.00 (216 content in gallons,
For Malt or Corn.
2737.47) 63504.0000 (23.19 content in bufhels.
For Tallow Grofs.
38.55) 63504.0000 (647.31 content in pounds.
For Tallow Neat.
39-98) 63504.0000 (1588.39 contentin pounds,
For Hard Soap.
34.56) 63504.0000 (183%.5 content in pounds.
For Green Soft Soap.
32.68) 63504.0000 (1943.2 ‘content in pounds,
For White Soft Soap.
32.54) 63504.0000 (1951.56 contentin pounds,

For Green or Raw Starch.
44.32) 63504.0000 (1432.85 content in pounds;

By the Sliding-Rule,

Firft, To perform queftions of this nature, there
are marked upon the line D, certain gauge-points,
Which gauge-points are the fquare roots of the
fDregoing divifors ; their ufe is thus,

K3 Set
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Set Elle proper gquge-poi nt uponD, to the depth
upon C ; then againit the diameter upon D, you
have the content upon C,

Dperation.
For Feet,

Set 46.9 uponD, to 36 upon C; then againit 42

upon D, is 28.86 ypon C, the content in feet.
For Ale ar Beer.

Set 18.94 :apon/_D, to 36 upon C; then ggainl’c
42 upon D, is 176.89 upon C, the content in gal-
lons.

For Wine or Cyder.

Set 1%.14 upon D, to 36 upon C; then againft
42 upon D, is 216 upon C, the content in gallons,
For Malt or Corn.

Set z2.32 upon D, to 36 upon C; then againft
42 upon D, is 23.19 upon C, the content in
bufhels.

For Tallow Grofs.

Set 6,2 npon D, to 36 upon C; then againft

42 upon D, is 1647.31 upon C, the content in

Pounds. >

For Tallow Neat.
_ Set 6.3 upon D, to 36 upon C then againft 42
npon D, is 588.39 upon C, the content in
pounds.

For Hard Soap.

Set 5,9 upon D, to 36 upon C; then againft 42
ppon D, is 1837.5 upon C, the content in poundse

For
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For Green Soft Soap.
Set 5.71upon D, to 36 upon C; then againft
42 upon D, is 1943.2 upon C, the content in
pounds.

FEor White Sgft Soap.
Set.5.7 upon D, to 36 upon C; then againft 42
upon D, is 1951.56 upon C; the content in
pounds.

For Green or Raw Starch.

Set 6.66 upon D, to 36 upon C; then againft 42
upon D, is 1432.85 upon C, 'the content in
pounds.

Note, You may find the content of a cylinder
in all thefe denominations, at one fet of the
rule; thus,

Firft put the {liding-piece C, the reverfe way into
its place; then

Set the diameter upon D, to the depth upon C;
then againft the feveral gauge-points upon D, you
have the feveral contents (as before) upon C,

K4 To
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To gauge a Cone.

Definition.
A cone is only-a round pyramid, whofe bafe is
a circle, or ellipfis, and the other end a point, the
intermediate parts decreafing thereto,
Every cone is one third part of its circumfcribing
cylinder ; whence this :

Rulz,

Multiply the fquare of the diameter of its bafe,
by one third part of the perpendicular height, and
the produdt is the content in circular inches, which
divide by 359 for ale gallons, 294 for wine, and
2737.47 for malt buthels,

Eramyple.

Suppofe ABCD be a cone, the diameter of
whofe bafe AC is 28 inches, and the perpendicular
height BD is 45 inches, what is the content in ale
and wine gallons and malt bufhels ?
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Dpiration,

Firft, fquare 28 (the diameter) which makes

784, and that multiplied by 15 (a third part of
the height) the produét is 11760, which is the
content in circular inches ; then,

For Ale or Beer.
359) 11760.00 (32.75 contentin gallons.

For Wine or Cyder.
294) 11760.00 (40 content in gallons.

For Malt or Corn.
2737.47) 11760.0000 (4.29 content in bufhels,

By the Sliding-Rule.

Set the gauge-point upon D, to one third of the
height upon C; then againft the diameter of the
bafe upon D, you will have the content upon C.

Dperation.

For Ale or Beer.

Set 18.94 upon D, to 15 upon C; then againft
28 upon D, is 32.75 upon C, the content in gal-
lons,

For Wine or Cyder.

Set 17.14 upon D, to 15 upon C; then againft

28 upon D, is 40 upon C, the content in gallons.

For Malt or Corn.

Set 52.32 upon D, to 15 upon C; then againft
28 upon D, is 4.29 upon C, the content in bufhels,
Te
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To Zgauge a lobe.
I finitfon.

A Sphere, or Globe, is a round folid, every part
of whelfe furface is equaily diftant from a point
within, called its Center; and therefore its length,
breadth, and depth are equal.

Every globe is two thirds of its circumfcribing
cylinder ; whence this

Rule.

Multiply the fquare of the diameter by two thirds
of the diameter, and the produét is the” content in
circular inches ; which divide by 359 for ale gal--
lons, 294 for wine gallons, 2737.47 for malt
buthels ¥,

Cramyple.

Suppofe ABCD be a globe, whofe diameter
ACor BD is 36 inches, what is the content in ale
and wine gallons and malt bufhels ?

* Or thus; cube the globe’s diameter,. then multiply it by
this decimal .5236, and the produé will be the content in fquare
inches.

Dpes
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Dpictation.

Firft, {quare 36 (the globe’s diameter) and it
makes 1296, and that multiplied by 24 (two thirds
of the diameter) the productis 31104, which isthe
content in circular inches, then,

For Ale or Beer.
359) 31104.00 {86.64 content in gallons,

For Wine or Cyder. :
294) 31104.00 (105.79 content in gallons,
For Malt or Corn.
2737-47) 31104.0000 (11.36 content in bufhels.

By the Slding-Rule.

Set the gauge-points for circles upon D, to two
thirds of the diameter upon C; then againft the
diameter upon D, you will have the contents
ppon C.

Dperation.

For Ale or Beer.

Set 18.94 upon D, to 24 upon C ; then againft

36 upon D, is 86.64 upon C, the content in gal-
lons.

For Wine: or Cyder,

Set 17.14 upon D, to-24upon C; then againf}
36 upon D, is ro0s5.79 upon C, the content in
gallons. ‘

For Malt or Corn.

Set 52.32 upon D, to 24 upon C; then againft
36 wpon D is 11.36 upon C, the content in buthels,

To
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To guage a Spheroid,

Delinition,

A Spheroid is a folid figure.in the form of an
egg 3 being longer than it is broad; and is made
by the rotation of a femi-ellipfis.

Every Spheroid is two thirds of its circumfcri-
bing cylinder ; wherefore this

Rule,

Multiply the fquare of the thorteft diameter A B
by two thirds of the longeft diameter C D, and
the product 1s the content in circular inches;
which divide by 359 for ale gallons, 294 for wine,
and 2737%.47 for malt bufhels.

Crample.

Suppofe A BCD be a fpheroid, whofe longeft
diameter CD is 48 inches, and the fhorteft dig-
meter A B iis 30 inches; what is the content in
ale and wine gallons and malt bufhels ?
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Dperation.

Firft, fquare 30 (the fhorteft diameter) and it
makes goo, and that multiplied by 32 (two thirds
of the longeft diameter) the produ& is 28800,
which is the contentin circular inches ; then,

For Ale or Beer.

359) 28800.00 (80.22 content in gallons,

For Wine or Gyder.
294) 288c0.00 (97.95 content in gallons.

For Malt or Corn.
2737.47) 28800.000 (.105 content in bufhels,

By the - Sliding-Hules

Set the proper gauge-point upon D, to two thirds
of the longeft diameter upon C; then againft the
thorteft diameter upon D, you will find ‘the con-
_tent upon C,

Dperation,

For Ale or Beer.

Set 18.94 upon D, to 32 upon C; then againft
goupon D, is 80.22 upon C, the content in gallons,

For Wine or Cyder.

Set 17.14 upon D, to 32 upon C; then againft
3o upon D, is 97.95 upon C, the content in gal-
lons,

For Malt or Corn.
Set 52.32 upon D, to 32 upon C; then againft

30 upon D, is.105 upon C, the content in bufhcég.
0
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To gauge 2 Parablic Conoid

Definition.

A Parabolic Conoid is a folid formed by the rox
tation of a femiparabola about its axis.

Every Parabolic Conoid is equal to half its cir-
eumf{cribing cylinder ; wherefore this

Raole.

Multiply the fquare of the diameter of the bafe
by half tlie height, and the product is the content
in circular inches, which divide by 359 for ale
gallons, 294 -for wine, and 2737.47 for malt
bulhels.

Crample.

Suppofe A BC D b¢ a parabolic conoid, whofe
diameter A C is 20 inches, and height BD is 12
inches ; what is the content thereof in ale and wine
gallons and malt buthels ?
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Dperation.

Firft, 20 (the diameter) fquared, is 400, and
that multiplied by 6 (half the height) the product
1s 2400, which is the content in circular inches ;
then,

For Ale or Becer.
359) 2400.00:(6.68 content in gallons,
For Wine or Cyder.

294) 2400.00 (8.16 content in gallons,

For Malt or Corn.

2737.47) 2400.0000 (.87 content in buthels,

By the Bliving-Rule.

Set the proper gauge-point upon D; to half the
height upon C ; then againft the diameter upon D
you will find the content upon C. :

Dperation,
For Ale.or Becr.

Set 18.94 upon D, to 6 upon C; then againft
20 upon D, is 6.68 upon C, the content in gal-
lons.

For Wine or Cyder.

Set 17.14 upon D, to 6 uponC; then againft 20
upon D, 1s 8.16 upon €, the content in gallons,

For Malt or Corn.

Set 52.32 upon D, to. 6.upon C; then againft-
20 upon D, is .87 upon C, the content in buthels.

To
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To gauge an Ppperbolic Lonoid.

Definition,

An Hyperbolic Conoid, is a folid formed by the
rotation of a femi-hyperbola about its axis.

Every Hyperbolic Conoid is (nearly) equal to
five twelfths of its circumf{cribing cylinder ; whence

this
Rule.

Multiply the fquare of the diameter of the bafe
by +% of the height *, and the produét is the. con-
tent in circular inches ; which divide by 359 for
ale gallons, 294 for wine, and 2737.47 for malt
bufhels ?

Crample.

Suppofe ABCD, be an hyperbolic conoid,
whofe diameter A C is 26 inches, and height B D
is 48 inches; what is the content in ale and wine
gallons, and malt bufhels ?

“ Note, Muliiply the height by 5, and divide the produ& by
12, the quotient will be equal to <% of the height.

Dpe~
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Dpetation.

Firft, 26 (the diameter) fquared is 676, and
that multiplied by 2o, (five twelfths of the height)
the proda&t is 13520, the content in circular
inches ; then,

For Ale or Beer.
359) 13520.00 (37.66. content in gallons,
For Wine or Cyder.
294) 13520.00 (45.98 content in gallons,
For Malt or Corn.
737+47) 13520.0000 (4.93 content in bufhels.

By the Blding-Rule.

Firft, find % of the height, thus;

Set the denominator 12 upon’'A, to the numerator
5 upon B then againft 48, the height upon A,
you will find 20 upon B whichis = of 48 ; then,

Set the proper gauge-point upon D, to five-
twelfths of the height upon C, and againft' the
diameter vpon D, you will have the content
upon C.

Dgevation.
For; Ale or Beer.

Set 18.94 upon I),. toj20- upon C; then againft
26 upon D, is 37:66:upon €, the content in gal-
lops. ;

For Wine or Cyder. ;

Set 17.14 upon Dy to 20 upon C; then againft
26 upon D, is 45.g8 upon C, the content in gal-
lons.

Eor Malt or Corn.

Set 52,32 upon D, to zoupon C; then againft
20 upon D, is 4.93 upon C, the cofitent in
bufhels.

! To
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To gauge a Parabolic Spuwle.

Definition.
A Parabolic Spindle is a folid, formed by the
rotation of a parabola about its ordinate.
Every Parabolic Spindle is eight fifteenths of its
circumicribing cylinder ; wherefore this

aule.

Multiply the fquare of the diameter (in the mid-
dle) by - of the length *, and the product is the
content in circular inches, which divide by 359 for
ale gallons, 294 for wine, and 2737.47 for malt
bufhels.

Crample,

Suppofe ABCD be a_parabolic {pindle; whofe
diameter AC, is 15 inches, and length BD is 24
inches ; what is the content in ale and wine gallons,

and malt bufhels ?

I

* Note, Multiply the length by 8, and divide the produtt
by 15, the quotient will be equal to 5 of the length.

pera”
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Dpetation,
Firft, 15 (the diameter in the middle) fquared,
18 225, and that multiplied by 12.8 (eight fitteenths
of the length) the produ& is 2880.0 the content
In circular inches, then,

: For Ale or Beer.
359) 2880.00 (8.02 content in gallons.
For Wine or Cyder.
294) 2880.00 (9.79 content in gallons.
For Malt or Corn.

24737.47) 2880.0000 (1.05 content in buthels,

By the Sliding-Bule,
Firft, find ;% of the length, thus
Set the denominator, 1 5, upon A, to the nume-
rator, 8, upon Bj then againft 24 (the length)
upon A, you will find 12.8 upon B ; which is s
of 24; then,
Set the proper guage-point upon D, to eight
fifteenths of the length upon C; and againft the

161

diameter upon D, you will have the content upon C,

Dperation.

For Ale or Beer.

Set 18.94 upon D, to 12.8 upon C; then againft
15upon D, is 8.02 upon C, the content in gal-
ons.

For Wine or Cyder.

Set  17.14 upon D, to 12.8 upon C; then
3gaintt 15 upon D, is 9.79 upon C, the content
in gallons,

For Malt or Corn.

Set 52.32 upon D, to 12.8 upon C3 then

againft 15 upon D, is 1.05 upon C, the content in

buthels,
L 2 To
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To gauge the Frufitim. of o Ppramid or Cone.

Mefinition.

If a Pyramid or Cone be cut by a plane parallel
to the bafe, that which remains below is called the
Fruftum of a Pyramid or Cone.

Rule.

Find the area of the greater bafe, and the area of
the leflfer, and then find a geometrical mean be-
tween thofe two areas; the fum, of thefe three,
multiplied by one, third part of the depth, gives
the content.

Note, This is a general rule for the fruftum of;
any pyramid or cone, whofe: bafes are. pa-
rallel, whether they are fquare, triangular;
circular, or elliptical, &

Erampiz.

Suppofe ABCDEF G be. thie fruftum of a
pyramid, whofe bafes are reGangular parallelo-
grams, unequal, but parallel, and the fides ftraight;
the length A B. of the greater bafe is 72 inches,
the-breadth B C is 50 inches, and the length F G
of the lefler bafe is 54-inches, the breadth EF is
27.5 inches, and the depth 63 inches; what is the
content in ale and wine gallons, and malt bufhels ¢

Dpe-
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Dpetation,
For Aleor Bebr.
The area of the top is' — — 12.755}

The area of the bottom is = 7,18

gallons.
The mean between the two areas is g.57 3

Their fum is  29.518
Then 29.518 multiplied by 21 (X of the depth )
the product is 619.8%8, which is the content in ale
gallons.

For Wine or Cyder.

Theareaof thetopis — .. 15,584
The area of the bottom is  —  8.766 gallons,
The mean between the two areas is 11.688

Their fum is 36,038

Then 36.083 multiplied by 21, (% of the depth)

the produét is 756.798, which is the -content in
wine gallons ;

13 Fey
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For Malt or Corn.
The area of the top is — 1.674
The area of the bottom is  — - -0.941 Lhuthels.
'The mean between the two areasis 1.255

Their fumis - 3.870

Then 3.87 multiplied by 21 (3 of the depth)
the product is 81.27, which is the content in malt
bufhels. <

By the Sliving-Tule.

1. Set 282 upon A, to 50 upon B; then
againft 72 upon A, \is 12,765 (the area of the
top) upon B.

2. Set 282 upon A, to 37.5 upon B; then
againft 54 upon A, is 4.18 (the area of the bot-
tom) upon-B.

3. Set 12.265.(the area of tl the top) upon C, to
12.765-upon ‘D ; -then againft .18 -(the area’ of
the bottom) upon C, is 9.573 {(the mean-ared})

upon BE
Then add the areas and the' mean together, and

their fum is 29.518 ; then,

4. Set 1 upon A, to 21 (5 of the depth) upon
B, then againft 29.518 upon A, is 619.878 (the
content) upon B
Note, The fame muft be done for wine, and
malt, only inftead of 282, you muft make ufe
of 231 for wine, and 2150 for malt,

Crample
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Crample II.

Suppofe ABCDEF be the fruftum of a cone
that is, a round tun, whofe bafes at top and bot-
tom are parallel, but unequal circles, the top dia-
meter AC 1s 48 inches, the bottom diameter FD,
is 36 inches, and the depth BE is 30 inches; what
is the content in ale and wine gallons, and malt

bufhels ?

Dperation,
For Ale or Beer.
The area of the topis - - - 6.417
gallons.

The area of the bottomis - - 3.61
The mean between the two areas is 4.813

Their fum is 14.840

Then 14.84 multiplied by 10 (5 of the depth)
the ‘product is 148.4, which is the content in ale
gallons,

i 4 Note,
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Note, After the fame manner may the content in
wine gallons and malt bufhels be found,

By the Sliding-Tule.
For Ale or Beer.

1. Set 18.94 (the ale/gauge-point for a cirele)

upon D, to 1 upon C 3 then againft any diameters
upon D, is the area upon C,

Thus againft 48 on D, you will find itsarea 6.417
And againft 36 on D, you will-find its area 3.61 }

2. Then find a mean proportional between the
two areas, (as before direfted) which is 4.8133
this added to. the areas before found, is 14.84.

3, Then fet 1 upon ‘A to 14.84 upon B; and
againft ro upoh A, is 148.4 (the content in ale
gallons) upon B.

Note, The fame muft be obferved for wine and
malt, only inftead of 18.94.,-(the ale gauge-
point) you muft make ufe of 17.14 (the wine
gauge-point) for wine, and 52.32 (the malg
gauge-point) for malt.

Note alfo, That an elliptical fruftum of a cone,
is gauged all ‘one asthe fruftum of -a circular
eone; only ‘having regard to find the areas,

as you were taught in the ellipfis, and ’tis

doneé,
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To find the content of any Tun, whofe fides
are ftraight, and bafes, parallelograms, or ellip-

>
Jis's another way.

Rule,

1. To the greater length C D, add half the lef-
fer length F G, and muldply the fum by the grea-
ter breadth B € (orbc) referving that product.

2. To the leffer length F G, add half the greater
length CD, and multiply the fum by the leffer
breadth EF (oref) and'add this ‘produét to the
former referved produét.

3. Multiply the fum of thefe two produds by
5 of the tun’s depth, and divide the ‘product by
282 for ale gallons, 231 for wine, and 2150 for
malt, if the bafes were parallelograms: ‘but by
359 for ale gallons, 294 for wine, and 2737.47
for malt bufbels, if they were ellipfis’s.

Crample,

Suppofe ABCDEFG, be a tun whofe bafes
are parallel and fides ftraight ; the length AB =
CD of the greater bafe 1s 7o ‘inches, and the
breadth B C (bc) is 6o inches; the length F G of
the lefler bafe s 56 inches ; and the breadth E F
(ef) is 40-inches, and the depth 57 inches ; what

1s the content in ale and wine gallons and malt
buthels ?

Dpe:




Dperation.
The greater length D C is e —— 70
Half the leffer length FG is = e 28

1 Their fumis — — 98
- The greater breadth BC (bc) is —— 60

The product to be refervedis ———— 5880

- The lefler length FG is —— —— 56
Half the greater lengthDCis —— 35

Their fum is — — &
The lefler breadth EF (ef) is  =— 40

The product is — — — = 3640

The produét above referved 5880
Their.flum iy == -— g¢520
One third of the depthis  — == — 19
85680

9520

The product is
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Then, if the bafes are parallelograms,

For Ale or Beer.

282) 180880.00 (641.41 content in gallons.

For Wine or deer.

231) 180880.00 (783.03 content in gallons,

For Malt or Corn.

2150) 180880.00 (84.13 content in bufhels.

If the bafes are ellipfis’s, then

For Ale or Beer.

359) 180880.00 (503.84 content in gallons,

For Wine or Cyder.

294) 180880.00 (615.23 content in gallons,

For Malt or Corn.

2737.47) 180880.0000 (66.07 content in bufhels,

T
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To guage the Fruftiim of 2 Globe,

efinfrion,

The Fruftum-of-a Globe, is any piece cut off
{rom the whole globe.

Rule.

To thearea of the HFruftum’s diameter, add the
area of the depth more one third of the fame;
multiply the fum by half the depth, and the pro-
duét will be the content of the fruftum.

Or,

To the fquare of the fruftum’s diameter, add the
{quare of the depth more one_third of the fame,
and multiply the fum by half the depth; the pro-
duct will be the content in circular inches, which
divide by 359 for ‘ale gallors, 294 for wine, and
2737.47 for malt buthels,

_' Crample.

Suppofe AECD be the fruftum of a globe
whole diameter,“AC is 40-inches; and depth E D
is 18 inches, what 'is the content in ale and wine
gallons and malt buthels.?
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£Dperation.

The {quare of the diameter A C=401s 1600
The fquare of thedepth ED =18 is 324
One third of the {quare of the depthis 18

Their fum'-is. 1942
Halfthedepthis — — — 9

Produd is the content in circularinches 17478, then

P e

For Ale or Beer.
359) 17478.00 (48.68 content in gallons,

For Wine or Cyder.
294) 17478.00 (59.44 content in gallons,

For Malt or Gorn,
2%3%.47) 17478.0000 (6.38 content in bufhels.

To
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To gauge the fruftum of a Globe another way.

Rule.

Multiply three times the height (or depth) by
the fquare of half the chord (or diameter) and to
the produét add the cube of the height (or depth)
then divide the fum by 538 for ale gallons, 441
for wine, and 4106.2 for malt bufhels.

Erample.

Suppofe A B CDE be the fruftum of a globe
whofe chord or diameter A Cis 31 inches, and
the height or depth ED, is 35 inches; what is
the content in ale and wine gallons and malt

buthels ?

Dpetation.

Firft, three times the height DE is 104

Fhe fquare of half the chord ACis 240,25
The produét is — 25226.25

Add the cube of the height ED is — 42875

——— e

The fum is ~ 6810125

Then

For
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For Ale or Beer.
538) 6810r1.25 (126.58 content in gallons.
Eor Wine or-Gyder."
441) 68101.25 (154.42 content in gallons.

For Malt or Corn.
4106.2) 68101.250 (16.58 content in bufhels,

7o _gnge- the 1ower fruftum of 2 Pavrabolic
Congi, cut parallel to the bafe.

Rule.

To.the fquare of the bottom diameter, add the
fquare of the top diameter ; multiply the fum
by half the depth, and the produét is the content
in circular inches, . which divide by 359 for ale gal-
jons, 294 for wine, 2737.47 for malt buthels.

Cramply.

Suppofe ABCDEFG reprefent the fruftum of
of a parabolic conoid, whofe bottom diameter is 30
inches, the top diameter 20 inches, and the depth
40 inches, what is the content in ale and wine gal-
lons, and malt bufhels ?

Dpera:

11}
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Dypetation.
The fquare of the bottom diametefs is goo
The fquare of the top diameteris - 400

The fum of the fquaresis — 1300
Multiply by half the depth  — 20

The produét is —_— 26000 the

content in circular inches ; then,

Eor Ale or Beer.

-

2
U
\D

For Wine or Cyder.

294) 26000.00 (88.09 content in gallons,

For Malt or Corn.

) 26000.00 (72.42 content in gallons.

2137%47) 26000.0000 (9.49 content in buthels.

Te

ra
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To gauge and inch all forts of open
veflels, as Tuns, Baeks, CoOLERs,

CorrErs, &c.

o gauge and inch a YPaW=Tun, or ®ni];e¢
L1l

WDefinition,

Afh-Tuns, and Guile-Tuns, are generally

the fruftums of a cone, and it matters not
- whether they ftand upon the greater or leffer bafe,
for the method of gauging them is all one,

Rule.

Divide or part the tun into feveral fruftums;
each of 70 inches deeps and find the content of
every fingle fruftum by taking the diameters in the
middle of every onc of thofe 10 inches; that is,
the firft diameter at 5 inches from the top ; the fe-
cond diameter 15 inches from the top; the third
diameter 25 inches from the top; &¢. and multi-
ply their refpective areas by 10, (which is done by
removing the {eparating point one place forward to
the right-hand) then the fum of all thofe fruftums
will be the whole content of the tun.

Note. When the depth of the tun is not even 10
inches, then you muft add together as many
areas as are taken in the middle of every io
inches ; and the other part of the depth which
is not even 10 inches, as fuppofe 4, 5, 6, &,
muft be multiplied by the bottom area, which
product, added to the fum of the other areas,
gives the content,

M Bug
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But to find what the tun will hold upon every
inch (which is called Inching the tun) as is re equi-
fite in large tuns ufed by brewers, procged thus ;-

 From the whole content of the tun fubtra& the
mcan area of the firft fruftum continually, till ‘-'oli
.come at_the tenth_inch of the tun’s depth, 11131
from that remaindef {ubtract the mean area of the
fecond 1:u1"fdm continually, till you come at the
goth inch of the tun’s depth, and from that re-
mainder {ubtract the mean area of the third fru
ftum, &Fe. and if .your work be right, there will
be no remainder at the laftiinch or bottom of the
tun. =

Note!” All tuns whofe . fides are ftraight may be

inched by this method; 'l‘etlxcr their bafes
are circular, {quare; &c. all the difference

-7, being to find the area-of the different figures
given as bafes.
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Crample,

Suppofe ABCD, be a tun, whofe bottom dia<
meter A D is'108 inches, the top diameter.B C, is
93 inches, and the-depth GH, is 30 'inches,
(what is the content) and how many.ale gallons will
thistun contain upon every inch of the depth.

Dperation,

Firft, take the 'diameters at 5; 15, 24 inches
depth® feverally, which fuppofe to- be as: under,
Tiz. 95.5 inches the firft, 100.5 the fecond, and
105.5 the third; then the areas, either by the pen
or fliding-rule, are found to be 25.4 the firft, 28.13
the fecond, and 31. the third 3 and their contents at
10'inches deep will be' 254 gallons the firft, 281.3
gallons the fecond, and 310 gallons the third ; and
thefe added together, their fum is 845, 3 gallons,
the whole content of the tun.

M 2z Then
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Then from 845.3 fubtract
25.4 (the firft mean area)
and from that remainder
{ubtract 25:4 again, and {o
on till you come at the 10th
inch, and there the remain-
der will be 591.3

Then from 591.3 fubtract
28.13(the fecond meanarea)
and from thatremainder{ub-
tract 28.13, and {fooncon-
tinually till you comeat the
ooth inch, and there the
remainder is 310.

Lattly, from 310 fubtratt
31 (thethird mean area) and
from that remainder fub-
tractas before, till youcome
to the zoth inch, which is
the bottom of the tun, and
the remainder is o.

The ufe of this table is
plain to the meaneft capa-
city, forif you come tathis
tunand find: 6dnches of the

"depth dry, the quantity of
liquor then in the tun is
692.9 gallons ; if 14 inches
be dry, there remains in the
tun. 478.78 gallons, or 14|

"barrels, © fickins, and 2.78
gallons.

Depth

——
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e N T S T TS TS T I o M~ B I T ]
OO # 0y N = OO o bk W N = O

3]
~J

2§

N
\O

2% ]
O

Content in| Content in
ale gallons.| B. F. G.
8453 24 3 3.8
819-9 |24 0 3.9
794-5 |23 T 4.0
769.1 (22 2 4.1
7437 | 2F- 3 A%
AzES.> 21 Q4.2
692.9 {20 I 4.4
667.5 {19 2 4.5
642.1 (18 3 4.0
616.7 |18 0 4.7
591.3 (17 1 4.8
563.17|16 2 2.17
535.04/15 2 8.04
500.91|14 3 5.41
478.78|14 0 2.78
450.65/13 1 0.15
422.52/12 1 6,02
394.39|11 2 3.39
366.26(10 3 0.70
338.13| 9 3 6.63
310. 9 O 4.0
279. 8 0 7.0
248. Lkl
217t 6.1 4.5
186. B 7.4
155. 4.2 2.0
12:4. 3.2 5.0
93 2 2 8.0
62. T.3 2
3 L. 0 3 55
C. o 0 0@
o
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To find the Brip or Fall of a Cun.

Definition.

The Drip or Fall of a Tun, is when it isfet a [itt]e
floping on one fide, for conveniency of Cleanfing ;
fo that when the bottom (of the tun ABCD) s
Juft covered at D, the other fide E C is 20.14
inches wet. :

Firft draw the line E F parallel to the bottom
C D, and then it is plain, that when the tun ftands
in this oblique pofition, the quantity of wort equal
toCDE is more than half of CDEF, becaufe
the tun ftands upon its greater bafe : but if it had
ftood upon the leffer bafe, the quantity would have
been lefs than half CD E F : and if the tun had
been a cylinder, the two quantities, viz. CD E
and D E F would be exaétly equal.

Now if liquor be poured into the tun until it
touches the top diameter at the edge B, the furface
Of that liquor may be reprefented by the line B G,

M 3 by
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by which it-is plain, that the part of the tun
A B G A, will beempty; and {o the tun will want
fo much of its whole content, which 11'4'*":‘
from the content, the remainder will be the g

P

tity of liquor that will fill up the tun to B.

Nete, If the tun is empty, you may find the
point G, thatis where the furface of thr“ liquer
would cut, if it were filled up.to B, by the
hr*b of a q”" Irant, for looking throwu gh tm»

g .'J, and the thread f: ‘

gm iing of the firft degree in the limb, your

fight v.:E‘ then be dire@ted to the point C

where you may make amark with chalk : now,

uppofe the dimenfions of the tun A BC D b
op diameter A 8—90 inches, bottc
DC = io‘J mLhet;, the depth I K — 60
flanting fide AD or BC‘— 60.53 1

the diftance A G=18 i inches, and the content of
the tun 1208.59 ale gallons, then ;

1ft, To find the Piameter G H,
Rule.

Say, as the flanting ide AD=6o R is to half
the difference of the diameters A Band C D=83

{o is the flanting fide A G=18 to half the difference

; 1ame 3475- which dour
bled and adde r A B=go, will b¢
9474, the diameter G 1 required.
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od: To find the depth AL of the fruftum
ABGH.

}L\ltil o

Say, as the flanting fide A D=60.53 is to the

Gept‘l of the whole tun I K=60, fo is the flanting

fide A G=18, to its_proper part of the ueptn,
viz,” A L=17.84 fequired.

sd. To find what the part ABGA will bold.

Rle.
To the fquare of “th e top diameter A B=90, -ac dd
one half'of the product, of the tocy and bottom dia-

meters (A B and G H) rﬂl.qr,y the fum by the
depth AL=17.84, and the product is 220561. 272,

which divide by 1077, quotes 204.792 for the
content of the part A B G A in ale gallons, which
fubtra&t from 1208.69 gallons, the “whole content
of the tun ; the 1'c11';:1111c£er 100_3.398 galio:m_ 1s the"
qiuptit) of h\]uox the tun will hold, when filled up
to'the edge B.

To find u vhat qu ety
1nto z’f’Je tun (as 2t

[’«JL 1O o D .

ift. To find CE, this is the

h of the
fide BC will be wet, when the hquur comes to

C\r‘ n
b ¥ 5

M 4 od, To
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2d. To find the diameter E F,

Rule.

Say, as the flanting fide A D=60.53, is to half
the difference of the diameters (A B and D C)=8;
fo is the flanting part A F=40.39 to half the dif-
ference of the diameters (AB and F E)= 5.34 ;
which doubled, -and added to A B, the top dia-
meter=gqo, gives 100,68 for the diameter E F re-
quired,

38, To find the depth EM of the fruftum
' FEDC,

Rulz.

Say, as BC=60.53 is to the depth of the tun
YK=60; {ois EC=20.14, to E M=1 9.96, then,

ath, To find what the part F ED will hold,
Rule,

To the fquare of the top diameter F E=100.68,
add one half of the produ& of the diameter F E
multiplied by the diameter DC multiply that
fum by the depth E M=19.96, and the product is
308831.147904, which divide by 1077 quotes

286.7510, the content of the part FEC in ale
gallons,

Lafs
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Laftly, To find how much Liquor will cover
the Bottom, viz. the part D EC.

ule,

To the fquare of the bottom diameter C D=106,
add half the produét of the diameter CD, multi~
plied by the diameter FE; muliply the fum
by the depth EM=19.96, and the produét is
330777.9184, which divide by 1077, and the
quotient is 307.1289, the content of the part
DEC in ale gallons.

Note, But the practical way of finding the drip
or fall of a tun, . is to meafure into the
tun (when it is dry) fo much liquor as will
juft cover its bottom, by which means you not
only find the true fall, but alfo the true level
plane over the bottom of the tun ; from which,
if the neareft diftance from the top of the tun
to the furface of the liquor, be fet off upon
every one of its fides, you will then have a
parallel plane at the top of the tun to that of
the liquor.

Then having found, as before, fo much of the
fun’s content as is betwixt thofe two planes, add it
to the tun’s drip or fall, and that fum will be the
whole content of the tun.

And if fo much of the tun’s content as is be-
tween thofe two planes, be inched as is before di-
refted, and 1, 2, 3, 4, or any number of thofe
areas accounted from the bottom, be added to the

fall, that fum will thew the quantity of liquor that
}s in the tun,

Te
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To gauge a Wack or Cooler

b P - PP F .
Abginition,
A Back or Cooler is fquare or oblong, made of

wood, &.. about 6, 8, or 10 inches dg
which the boiling wort is let out of the cop
more expe edition in cooling,.

-l ¥
N
e,

Multiply the length by the breadth, an
the plouuxi hy 282, and the quetient is the ar
number of ale mllms, that
1 inch deep; which multif
the whole content.

PR, harl- el 1 ]

the back will hold at
I Bl el
lied by the depth, give

Erample.
Suppofe ABCD 1cpxder a back or cooler.
whofe length AB is 112 S, breadth BE ;
inches, and depth ';C 15
tent in ale gallons.

D peta

b SR T 1L1;n1°d by 78, ds 8736, (il
i :CS) which divided by ,8¢, 15 30.9%8
area1n ale gallons, or what the back holds at 1

"“\&1 C‘:—‘- i\‘
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Then 30.978 (the area) multiplied by 8 .(the

depth) produceth 247.824 ale gallons, the whole
content of the back:

Note, You may take one tenth of the area, and
reduce it into barrels, firkins, &¢. which add
continually, gives whatthe back holds upon
every roth of the firft inch deep, and thus
you may proceed for the next inch deep, and
fo on for the whole depth, &, :

To find the true Dip of the Backs,

Becaufe backs are not placed level, but floping,
for conveniency of drawing off the wort; befides,
when they have been a little time ufed, do gene-
rally warp, and become more uneven as they grow
older ; therefore, if you fhould dip in .teo deep a
place, you would wrong the fubject; and if in too
{hallow a place; you would wrong the king : to re-

1

medy which,

1. When the bottom of the back is covered all
over (of any depth) with liquor, then dip it in
eight or ten feveral places, as remote and- equally
diftant one from another as you can, noting down
the wet inches, and decimal parts of every dip.

2. Then divide the fum of all thofe dips, or wet

inches, by the number of places you dipped in, and
the quotient will be the mean wet of all thofe dips.
LIE Iy

3. Find
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2. Find out fuch a place by the fide of the
back, that juft wets the fame with that mean dip,
(as fuppofe at D in the following figure) and make
a mark there for the true and conftant dipping-
place of that back.

CErample.

Suppofe I take as many dips as you feein the
ﬁgure;

s e B

2 2:9

D C

and add them together, the fum will be 22.4,
which divided by 8, (the number of dips) quotes
2.8 for a mean depth, and I find the dip that an-
fwers it, to be exactly at D.

Then if any quantity: of worts which cover the
whole back, bedipped or gauged at that place, and
the wet inches fo taken be multiplied into the area
of the back in gallons, the produét will thew how
many gallons of wort are in that back at that time.
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To gauge a Copper with a Rifing Crown.

In London the common brewers coppers are all
made with rifing crowns, which they tell you are
made fo, that the liquor and wort may boil the
{ooner.

How fo take the Dimenfions.

Suppofe A BCD be a copper to be gauged, the
dimenfions may be taken, and the content found
as under.

/
iy

Wi

!
g _
e T k
D P c

Take a fmall cord or thread, and faften it at A,
and extend the other end to the oppofite fide of the
copper at B, where faften it, or caufe fome petfon
to hold it ftraight; then fet one end of your in-
ftrument at D, and move it towards A or B, till
you find the neareft diftance to the thread, asat a;
this diftance Da, is the depth of the copper; fup-
pofe it be 50 inches,

In
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In like, manner fet one end of your inftrument
upon the, top -of the crown at n, and take the
neareft diftance to the chm.au, as, n'm, fuppofe it
be 42 inchés, which fubtract from Da
the remaindef s 8, whi
crown,

Then meafure AB, the diameter at the top,
which fuppofe.is 110-inches, and hold a thread fo
as a plummct, at'the “end thereof, may hang juft
over D, ‘which it will'do whén‘at a; then meafure
A2, whichids equal'to Bb; fuppole each be 13.5
inches : add thefe together, and the fum'is 31
inches, which fubtraét from A B=110 inches, the
remaipder 7g9-4aches isequal—to DC, the diameter
| at the botionii.of.the crown; the diameter gh,
which touthes the top of the crown, may be found
1 by the inftrument ; fuppofe it t© be 85.6 inches.

=,

Now ta find: the content of the copper from the i
crown upwards, (that is, the jpart ABgh) the ‘
depth mn,being 42 inches, you may-t: ke a diame-

er in the “middie~of Every 6 inches Detwixt m and
i n, which {up Sofe.to-be'as-in-the fecond column of

the following table ; then find (by the ale gauge-
point upon t e fliding rule) the areas of thole 1\; e~
ral- diameters,! and fet them | agaifift ;their proper
diameters -in the  third column; having fodone,
the- fourth: columa, is :made: by mu i l)u,rr each
area by .6,/ which, gives the .content; at jevery 6
inches "of tht d(.pth m 0, .Wwhich, added.together,
.makes 32, barrels;; 3 firkins, 7.21 gallons,

C

1
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E Areas of | Content of every 6
At 7 )t; Diameters.] thofe Inches reduced to
e depth. Diameters. | Barn  Fir.  .Gal.
6 108.9 3.03 .5 352,65
o~ ity 30 2 5y Teeg
6 0% P T U D B i ¢ e w104
6 e AR o v e
6 | 9342429 (4 1 122
6 90.6 | 22.86 |4+ 0" '1.15
=61 86,8 2098 | 3 2 6.86
-y Sum 1s 132 3. 7.21
To cover thecrown |2 1 4.1 °
Content of the copper |35 1 2.81

To find the quantity of liquor that will cover
the’ crown of the copper z‘bfzt zs, z‘be part
¢ DnCh).

Rule,

From the area of the plane, at the top of the
crown, fubtract once and one third of the area of
the crown’s height, and multiply the remainder by
half the height of the crown, the product is the
number of 0"110:15 that will cover the crown,

By
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By the diameter gh=85.6 inches, the area of
the plane of the top of the crown is found to be
20.41 gallons'; and by the diameter np=8 inches,
the area of the crown’s height is found to be .178
gallons 3 once and one third of which, fubtracted
from 20.41 gallons, the remainder is 20.173, and
this multiplied by 4, (half the height of the crown)
the product is 80.692, whichis the content of the
part gD aCh, and {fo much liquor the crown will
take to.cover it, which is 2 barrels, 1 firkin, 4.1
gallons.

Add the content of the part A Bgh, viz. 32 bar-
rels, 3 firkins, 7.21 gallons, to the content laft
found, and the fum will be the whole content of
the copper ABCnD, %4z. 35 barrels, 1 firkin,
2.81 gallons.

Note, The more curved the fides of any copper
are, the more mean circles you ought to take;
(¢. e.) in the middle of every 6, 5, or 4 in-
ches, Fe.

A copper is inched by the {fame method as is be-
fore thewn for inching of tuns.
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To Gauge a Btill.

Stills are generally made with rifing crowns, as
the coppers are, and muft be divided into fuch
figures as (according to your judgment) you think
they make the neareft approaches to ;

So in the Still following ; the part A LB muft be
gauged as the fegment of a globe ; the middle part
E ABF, as the middle fruftum of a {pheroid ; and
the lower part (as in the copper) GEFH, as a
Parabolic conoid.

Erample.
b =
Bl =20
AL =3z
LM=»
Ml ==29.5
O
GHz= 13

LED =39 J
How many wine gallons will this Still hold.

N ift. For

Suppofe < ¢~ Xnches,
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1. For the middle fruffum E ABF, qs the
middle fruftum of a [pheroid.

Rule,

To twice the fquare of C D, add once the fquare
of AB; multiply the fum by M1, and divide th
product by 882, and the quotient is the content o
that part in wine gallons.

-3
-

£

x

Dperation,

Twice the fquare of CDy is = 3042
The fquare of A B, is = goo
The fum is 3942
Multiply by M 1 29.5
19710

35479

7884

Sothe contentof the fratum EABF is 131.858
wine gallons.

ad. For AL M B, asthe fegment of a globe.
Rude.

Multiply three times the height L M, by thf
fquare of half the chord A B, and to the produét
add the cube of the height I. M; then divide the
{um by 441, and the guotient is the content of the

T hsee
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Dperation,
Three times the height L. Mis 21
The {quare of half the chordABis 225
105
42
42
‘The produét is 4725

44.1)5068.000(11.492

So the content of the fegment ABLM is 11.492
wine gallons.

3d. For the part EIFHIG, viz. what
will cover the crown.

Kule.

From the area of the plane at the top of the crown
EF, fubtract the area of the height I K, more one
third of the fame ; and multiply the remainder by
half the height of the crown I K, and the produdis
the number of gallons that will cover the crown.

Dyperation,
The area of EFinwine gal-} A
lons, is S 2
The area of IK more one) =
. : ; - 136
third of the fame, is —§ :
Y ]
Remains 2.925
Multiply by half the height 3
: : 2.75
IK o ks 75
Sl
14625
20475
5850
Will cover the crown 8 .U+§§
Add the part ECABDF 1 31.858
Add the part ALMB 1.492

The whole conteat of the 2 ;
- A 121.2072% uﬂi\.: oal
fillis — — - ' 157-39375 winegal.

.N 2 E¥ 1
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