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mSMk

GAUGING
Performed both by the

P E
AND

SLI DIN G - R U L E.

S Tis necessary that the young Gaugerbe well acquainted with the following
Definitions , and that he should under¬
stand not only how to take dimensions,
(which is best learned by practice) but

also how to divide any irregular figure, or super¬
ficies, as Brewers Backs , Tuns , Coolers , &c.
into the easiest and fewest regular figures they will
admit of, that so their areas may be computed with
the least trouble.

DEFI
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DEFINITIONS.

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

2. A Line is generated or produced by the mo¬
tion of a point , and is supposed to have length
without breadth.

3. A Plain -surface, or L>uperk'cie6, is generated
by the motion of a line, and hath length and
breadth only.

4 . A Conhex ^ uperkeikS is generated by the mo¬
tion of a curve or crooked line, and may be well
represented by the outside of a bowl.

5. A Concahe iSupctScteg is also generated by the
motion of a curve or crooked line, and is truly
represented by the inside of a bowl.

Note, The superficies of any thing is usually cal¬
led its area.

6. A » >olid is generated by the motion of a su¬
perficies, and is that which hath length , breadth,and thickness,

7. Two lines are said to be Parallel , when they
are equally distant one from another in all their
parts.

G 4 8. When
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8. When one line is inclined towards another lino

in such manner , as if either or both were con¬
tinued , they would meet ; then the opening of
these lines is called an angle ; and according as
those lines are nearer, or stand further off each other,.
that angle is said to be greater or Idler.

9 . When one line standeth so on another , as to
incline to neither side, but maketh the angles on
each side thereof equal, each of those angles are
called right angles ; and the line so standing on the
other , is called a perpendicular.

10. An £Dl3ttife Single is that which is greater
than a right angle.

n . An Qctttc Sngle is that which is less than
a right .angle.

Note,  That in gauging, all superficies or areas
are always understood to be one inch deep,
otherwise it could not be said, (as in the gangers
language it is) that the area of such a square
or of such a circle, &c.  is so many gallons.

Hence , all square inches mentioned in this trea¬
tise, are such squares [or rather cubes] whose
lengths , breadths , and depths , are 1 inch.
. And all circular inches, are such circles [or ra¬
ther cylinders] whose diameters are 1 inch , and
depths 1 inch.
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How to Gauge all manner of  SUPER
FICIES.

lo Gauge a Aguark.
DcSnlrlon.

A square has four equal sides, and four right
angles.

Rule.
Multiply the given side by itself, and the pro¬

duct will be the area in square inches, which divide
by 144 for feet, 282 for ale gallons , 231 for wine
gallons , 2150 for malt bushels, and for the new
duties , as in the table, at page the 83d,

Example.
Suppose the side A B of the square A B C D , be

32 .5 inches, what the area in feet, ale, wine, malt,
tallow,

A . _ _ ___ D

D C

Operation.
First , 32 .5 multiplied by 32 .5 is 1056 .25, the

?rea in square inches ; then,
For
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For Feet.

J44) 1056.250 (7.335 area in feet.
For Ale or Beer.

282 ) 1056.250 (3.958 area in ale gallons.
For Wine or Cyder.

231) 1056 .250 (4.572 area in wine gallons.
For Malt or Corn.

2x50 ) 1056 .250 (.491 area in malt bushels.
For Fallow gross.

20,28 ) 1056 .250 (34 .882 area in lb . of tallow
gross.

For Fallow neat.

31,4 ) 1056 .250 ( 33.638 area in lb. of tallow
neat.

For Hard Soap.
27.14) 1056.250 (38.918 area in lb. of hard

lbap.
For Green Soft Soap.

25 .67) 1056 .250 (41 .147 area in lh. of green
soft soap.

For Wh ite Soft Soap,
25 .56)  1056 .250 (41 .324 area in lb. of white

; soft soap.
For Green or Raw Starch.

34 .8) 1056.250 (30.352 area in lb. of green or
-- raw starch.

By the
Set the proper divisor upon A,  to the side of

she square upon B ; then against the side of the
square upon A , you have the area upon B.
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For Fees.

Set 144 upon A , to 32 .5 upon 8 ; then against:
32 .5 upon A, is 7.335 upon B, the area in feet.

For Ale or Beer.
Set 282 upon A, to 32.5 upon B ; then against:

32 .5 upon A , is 3.958 upon B, the area in ale
gallons.

For Wine or Cyder.
Set 231 upon A , to 32 .5 upon B ; then against

32 .5 upon A , is 4 .572 upon B, the area in wine
gallons.

For Malt or Corn.
Set 2150 upon A, to 32 .5 upon B ; then against

32 .5 upon A, is .491 upon B, the area in malt
bushels.

For Fallow gross.
Set 30,28 upon A, to 32 .5 upon B ; then

against 32 .5 upon A , is 34 .882 upon B, the area
in lb. of tallow gross.

For Fallow neat.
Set 31 .4 upon A, to 32.5 upon B ; then against

32 .5 upon A , is 33 .638 upon B, the area in lb. of
tallow neat.

For Hard Soap.
Set 27 . 14 upon A, to 32.5 upon B ; then against

32 .5 upon A , is 38.918 upon B, the area in lb . of
hard soap.

For Green Soft Soap.
Set 25 .67 upon A, to 32 .5 upon B ; then against

32 .5 upon A , is 41 . 147 upon B, the area in lb. of
green soft soap.

For
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For white Soft Soap.

Set 25 .56 upon A, to 32.5 upon 8 ; then against
Z2.5 upon A , is 41 .524 upon B, the area in Ib. of
white soft soap.

For Green or Raw Starch.
Set 54 .8 upon A , to 32 .5 upon B ; then against

32 .5 upon A, is 30 .352 upon B, the area in ib. of
green or raw starch.

Note,  You may find the area of a square in all
these denominations at one set os the rule,

. by the lines C and D ; thus,
First , put the stiding-piece C, the reverie way

into its place, then , set unity on the line C, to the
side of the square upon D ; and against the several
gauge -points for squares (as in the table at page
83 ) upon D , you have the area upon C.

Fo Guage a JftaraUelo &ram.
SDeSnftion*

• A parallelogram hath four right angles , and
its two opposite sides equal , and parallel.

Rule.
Multiply the length by the breadth , and the

product is the area in square inches -, then divide
by ..2.82.for ale gallons, 231 for wine gallons , and
2150 for malt bushels.

Example.
Suppose A BCD be a parallelogram , whose

length A B or C D is 54 .2 inches, and its breadth
ADorBC,  28 .1 inches ; what is the area in
ale and wine gallons, - and malt bushels?

A

D

B

C
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Operation.

First , 54.2 multiplied by 28 .1, is 1523 :02, the
area in square inches ; then,

For Ale or Beer.

282 ) 1523.020 (5.4007 area in gallons.

For Wine or Cyder.
231) 1523 .020 (6.593 area in gallons.

For Malt or Corn.

2150 ) 1523 .020 (.708 area in malt bushels.

By the Sliding - Mile.
Set the divisor upon A , to the length upon B

then against the breadth upon A, you have the area
upon B.

Operation.
For Ale or Beer.

Set 282 upon A, to 28. 1 upon B ; then against
54 .2 upon A, you have 5.4007 upon B, the area
in gallons.

For Wine or Cyder.
Set 23 l upon A, to 28 .1 upon B ; then against

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 against
54 .2 upon A, is .708 upon B, the area in malt
bushels.

Note, After .this manner you must work for any
other question (whether,in tallow, soap, lsc .)
by making use of the proper divisors.

To
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<so Gauge a Mombtts , or  Rhomboids
Dellmtlon.

1. A Rhombus hath four equal sides, but no
right angle.

2. A Rhomboides hath its two opposite sides
equal, but no right angle.

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

Rule.
Multiply the length , by its perpendicular height,

(or breadth ) and the product; is the area in square
inches, which divide by 282 for ale gallons, 231
for wine gallons , and 2150 for malt bushels.

Example.
Suppose ABCD  be a rhomboides , whose side

AB or DC is 82.3 inches, and Cb —31.2 inches,
(being the nearest distance between the two sides
AB and CD ) what is the area in ale and wine
gallons , and malt bushels ?

Opera-
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Operation.

First , 82.3 multiplied by 51 .2 is 4213 .76 the
area in square inches then,

For Ale or Beer.
282 ) 4213 .760 ( 14.942 area in gallons.

For Wine or Cyder.
231) 4213 .760 ( 18.241 area in gallons.

For Malt or Corn.
2150 ) 4213 .760 ( 1.959 area in bushels.

By the  SsidiN ^ Nule.

Set the divisor upon A , to the length upon B ;
then against the breadth (or height,) upon A, you
have the area upon B.

Operation.
For Ale or Beer.

Set 282 upon A, £0 82 .3 upon B ; then against
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 against

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 ; then against

51 .2 upon A , is 1.959 upon B, the area in malt
bushels.

2V
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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¬
scribing parallelogram ; whence this

Rule.
Multiply the base (AC)  by half the perpendi¬

cular (B D ) (or the perpendicular by half the base)
and the product is the area in square inches, which
divide by 282 for ale gallons , 231 for wine gal¬
lons, and 2150 for malt bushels ?

GxamM.
Suppose A B C be a triangle , whose base AC is

38 .6 inches, and perpendicular height BD is 30.2
inches, what is the area in ale and wine gallons,
and malt bushels ?

Operation.
First , 38.6 multiplied by 15.1 (thehalf of BD)

is 582 .86, the area in square inches ; then,
Fot
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For Ale or Beer.

282 ) 582 .860 (2.066 area in gallons.

For Wine or Cyder.
231 ) ^82 .860 (2 .523 area in gallons.

For Malt or Corn.
2150 ) 582 .860 (.271 area in bushels.

By the
Set the divisor upon A , to the base of the trian¬

gle upon B ; then against half the perpendicularheight upon A, you have the area upon B.

Operation.
For Ale or Beer.

Set 282 upon A , to 38 .6 upon B ; then against15.1 upon A , is 2.066 upon B, the area in alegallons.

For Wine or Cyder.
Set 2§ i upon A , to 38 .6 upon B ; then against15 .1 upon A , is L .523 upon B, the area in winegallons . ;

- ' For Malt or Corn.
Set 2150 upon A , to 38 .6 upon B ; then against15.1 upon A , is .271 upon B, the area in maltbushels.

TVH
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1 ° Gauge a TrMZlUM.

Desinitton.
A Trapezium is a figure consisting of four une¬

qual sides.
ttule.

Add the two perpendiculars together , and mul¬
tiply that sum by half the diagonal , and the pro¬
duct is the area in square inches, which divide by
282 for ale gallons , 231 for wine, and 2150 for
malt bushels.

Example.
Suppose A B C D be a trapezium , whose diago¬

nal AC , is 108 inches, the perpendicular BP 38
inches, and the perpendicular DE 34.5 inches j
what is the area in ale and wine gallons , and malt
bushels ?

B

Operation.
First , 38 inches added to 34 .5 inches , is 72.A

inches , which multiply by 54 (the half of 108)
the product is 3915,0 , which is the area in square
inches ; then, Cos
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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 bushels.

By the

Set the divisor upon A, ‘ to the sum of the two
perpendiculars upon B, then against half the dia¬
gonal upon A , you have the area upon B.

LpelMion.
For Ale or Beer.

Set 282 upon A , to 72.5 upon B ; then against
54 upon A, is 13.882 upon B, the area in gal¬
lons.

For Wine or Cyder.
Set 231 upon A , to 72.5 upon B ; then against

54  upon A , is 16.948 upon B, the area in gal¬lons.

For Malt or Corn.
Set 2150 upon A , to 72.5 upon B ; then against

54  upon A, is 1,820 upon B, the area in bushels.

H 2 2s
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"To Gauge a Regular  $ 0l$gG!t.
^ jSMmn'oru

All figures that have more than four sides, and
those all equal , are called regular WolMNS > and
of such figures, that of five equal sides is called a
h)£ntaa;on ; that of fix. equal sides is called a Ihtyabon ;
that of seven equal sides is called a secptarton, Ac.
From hence it is plain that they take their name
from the number of angles and sides that bound
them.

. Note,  The area of any regular polygon , is com¬
posed of so.many triangles as there are num¬
ber of sides in the polygon ; wherefore all
regular polygons may be measured by one
general rule . .

Kulc.
Multiply half the sum of the sides, by the nearest

distance of any side from *the center , and the pro¬
duct is the area in square inches which divide by
282 for ale gallons , 231 for wine gallons, 215O
for malt bushels.

EkuMpu-
Suppose ABCDEF  be a hexagon , whose sides

are each 18.7 inches, and the nearest distance front
the center to the middle of any side, as O P , »s
16.32, what is the area in ale and wine gallons,
and malt bushels.
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E

Operation.
First , 18.7 multiplied by 6, is ii2 .2= thesumof the sides, the half of 112.2 is 56.1, which mul¬tiplied by 16.32 is 915 .552 , the area in squareinches ; then,

For Ale or Beer.
282 ) 915 .552 (3.246 area in gallons.

For Wine or Cyder.
231 ) 915 .552 (3.963 area in-gallons.

For Malt or Corn.
2150 ) 915 .552 (0.425 area in bushels.

By the SlldMg ^LuIe.
Set the divisor upon A , to half the sum of the

fides upon B ; then against the perpendicular uponA, is the area on B.

Operation.
For Ale or Beer.

Set 282 upon A , to 56 .1 upon B ; then against*6.32 upon A , is 3.246 upon B, the area in gal¬lons.
H 3 For
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For Wine or Cyder.
Set 231 upon A , to 56. 1 upon B ; then against:

16.32 upon A, is 3.963 upon B, the area in gal¬
lons.

jFor Malt or Corn.

Set 2150 upon A , to 56 .1 upon B then against
16.32 upon A , is .425 , area in bushels.

To Gauge a £u 'Cje.

Definition.

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

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

Liulc.

Multiply the diameter of the circle by itself, 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
fallow gross, C?c. as in the foregoing table, at
page the 83d.

* Or , square the diameter , and multiply it by .7854 a de¬
cimal, and the product is the area in square inches.

Example.
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Example.
Suppose ABCD  be a circle whose diameter

AC is 41 .2 inches, what is the area in feet, ale
gallons , wine gallons , malt bushels, tallow pounds,
&c. fc?f.

D

Operation.
First , 41 .2 (the diameter ) being squared or mul¬

tiplied by itself, 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 ) 1697 .440 (5.773 area in gallons.

For Malt or Corn.
2737 .47 ) 1697 .44000 (.627 area in bushels.

For Fallow Gross.
38 .55) 1697 .44000 (44 .032 area in pounds.
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For Fallow Neat.

39 .9,8) 1697 .44000 (42 .457 area in .pounds.
For Hard Soap.- \ .

34.56 ) 1697.44000 (49 .115 area in pounds.
For Green Soft Soap.

32.68) 1697 .44000 (51.941 area in pounds.
For White Soft Soap.

3,2.54) 1697 .44000 (52. 164 area in pounds.
For Green or Raw Starch.

44 .32) 1697 .44000 (38.299 area in pounds.

By the  MchU -g^Rule.
Set the proper divisor upon A , to the diameter

upon B ; then against the diameter upon A , you
have the area upon B,

' Operation . ’ ‘ '
' For Feet.  '

Set 183 .34 upon A, ta 41 .2 upon B ; then
against 41 .2 upon A;  is 9.258 upon B, the area in
feet. - *■

For Ale or Beer.  ^
Set 359 upon A, to 41 .2 uponB $. ;then against

41 .2 upon A , is 4 .728 upbn .Bj the area in gallons.
For tVlne or Cyder.

Set 294 upon A , to 41 .2 upon B ; then against
41 .2 upon A , .is 5 .773 . upon B, the area in gal¬
lons., ■ - -

For Malt . or Corn.
Set 2737 .47 upon A, to 41 .2 upon B ; then

against 41 .2 upon A, r is .627 upon B, the area in
bushels.

For
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For Fallow Cross.

Set 38 .55 upon A, to 41 .2 upon B ; then
against 41 . 2 upon A , is 44 .032 upon B, the area
in pounds.

For Fallow Neat.
Set 39.98 upon A, to 41 .2 upon B ; then

against 41 .2 upon A, is 42 .457 upon B, the area
in pounds.

For Hard Soap.
Set 34.56 upon A , W41 .2 upon B ; then against41 .2 upon A, is 49 .115 upon B, the area in

pounds.
For Green Soft Soap.

Set 32.68 upon A , to 41 .2 upon B ; then
against *1.2 upon A, is 51 .941 upon B, the area
in pounds.

For White Soft Soap.
Set 32 .54 upon A , to 41 .2 upon B ; then

against 41 .2 upon A is 52 .164 upon B, the area in
pounds.

For Green or Raw Starch.
Set 44 .32 upon Arto 41 .2 upon B ; then against

41 .2 upon A, is 38.299 upon B, the area inpounds . ;
Note, You may--find the area of a 'circle in all

these denominations at ope set of the rule , by thelines C and D, thus,
First , put the sliding-piece C the reverse wayinto its place, , then set the diameter of the circle

upon D , to 1 upon C, and against the several
gauge -points for circles (as mentioned in the table
at page 83) upon D, you have the area upon C.

To
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To gauge a -Kem ^ tircle.

Deknition.

A Seml-circle is bounded by the diameter A C,
and half the circumference ABC.

Rule.
Multiply half the circumference A ' B C, by one

fourth part of the diameter , the product; is the area
in square inches, which divide by 282 for ale gal¬
lons, 231 for wine , 2150 for malt bushels.

example.
Suppose the diameter AC , be equal to 16 in¬

ches and the half circumference ABCbe  equal
to 25 .13 inches ; what is the area of the semi-circle
in ale and wine gallons and malt bushels ?

D

Operation.

First 25 .13 (half the circumference ) multiplied
by 4, (one fourth of the diameter ) the product: is
100.52, the area in square 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 bushels.

By the  ShdiNgMuIe.

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

Operation.
For Ale or Beer.

Set 282 upon A, to 25 .13 upon B ; then against
4 upon A , you have .356 upon B, the area in gal¬
lons.

For Wine or Cyder.
Set 231 upon A, to 25.13 upon B ; then against

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

against 4 upon A , you have .046 upon B, the area
in bushels.

Another way to find the area of a Semi-circle.
Lulc.

Divide half the square of the diameter by the circular divisors,
and the quotients will be the areaa as above.

7 #
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<To guage a Quarter of a Circle*
SDtfim'ttcn.

A Quarter of a Circle is bounded by two radius’s,
or legs, meeting in the center, and cutting each at
right angles at •A , on which the arch B C is
drawn.

Rule.

Multiply half the arch by the radius (or leg) or
half the leg by the whole arch ; either of which
gives the area . in square inches ; which divide by
282 for ale gallons , 231 for wine, 2150 for malt
bushels.

Example.
Suppose the radius , or leg, A B, be 8 inches

and the arch B C-be 12 .566 inches, what is the
area in ale and wine gallons , and malt bushels ?

Operation.

First 12.566 (the arch) multiplied by 4 (half
the leg) the product is 50.264, the area in square
inches ; then , ' •

For
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For Ale or Beer.

282 ) 50 .264 (.178 area in gallons .'

For Wine or Cyder.
231 ) 50 .264 (.217 area in gallons.

For Melt or Corn.
2j 50) 50 .264 (.023 area in bushels.

By the  AMng -NuIe.
Set the above divisors upon A , to the length of

the arch upon B ; then against half the radius , or
leg, upon A , you will find the area’s upon B.

L >pcrstlon.
For Ale or Beer.

Set 282 upon A , to 12.566 upon B ; then
against 4 upon A , is . 178 upon B, the area in
gallons.

For Wine or Cyder.
Set 231 upon A, to 12.566 upon B ; then

against 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

against 4 upon A , is .023 upon B, the area in
bushels! ' ' -

ft?
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To gauge a Mlwr of a Circle,

Definition.

A Sector of a Circle is a figure bounded by two
(radius ’s) or femidiameters of the circle, having
some part of the circumference for its base.

l&ulr.
Multiply the (radius) or semidiameter by half

the arch of the sector, and the product is the area
in square inches : which divide by 282 for ale gal¬
lons, 231 for wine, and 2150 for malt bushels.

Example.
Suppose ABCD,  be a sector of a circle, whose

radius A C equal to B C, is 41 .2 inches,. and the
arch AB , is 32 inches ; what is the area in ale and
wine gallons , and malt bushels ? »

D

Operation.
First , the radius A C—41 .2 inches, multiplied

by A D (the half of AB )—16  inches , is 659 .2,
which is the area in square inches ; then,

For,
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For Ale or Beer.

282 ) 659 .200 (2.337 area in gallons.

For Wine or Cyder.

231 ) 659 .200 ( 3.009 area in gallons .,

For Malt or Corn.

21 So)  659 .200 (.323 area in bushels.

By the  Sljdmst -Mrlle.

Set the divisor upon A , to the semidiameter upon
B then against half the length of the arch upon
A , you have the area upon B.

.Operation.

For Ale or Beer.

Set 282 upon A, to 41 .2 upon B ; then against
16 upon A, is 2.337 upon B, the ' area in gallons.

For Wine or Cyder.
Set 231 upon A , to 41 .2 upon B ; then against

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 against
r6 upon A, is 323 upon B, the area in bustiels.

To

\
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To gauge a &e &ment of a Circle.

DeSnirlvn.
A Segrtrent of a Circle , is a part cut off, by a

right -line (less than the diameter ) drawn within
the circle, as E D, so that E B D is a segment
Jess than a semicircle, and E A D is greater than asemicircle.

Rule.
Multiply the chord line E D , by two thirds of

the height F B, and the product: is the area in
square inches ; which divide by 282 for ale gallons,
231 for wine, and 2150 for malt bushels.

Example.
Suppose E B D , be a segment of a circle, whose

chord line E D, is 24 inches, and the height F B
is 9 inches ; what is the area in ale and wine gal¬lons, and malt bushels ?

A

Operation.
First , the chord line 24, multiplied by 6 (equal

4 of 9) is 144, the area in square inches ; then,
For
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For 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.  *
2150 ) 144 .000 (.066 area in bushels .’ —

By the  Slidm ^ Nule.

Set the divisor upon A; to the length of th
chord line upon B ; then against two thirds of th
height upon A , is the area upon B.

Operation;
For Ale or Beeri

Set 282 upon A , to 24 upon B ; then against
, upon A , you have .51 upon B* the area in gal¬ons.

For Wine or Cyder.
Set' 231 upon A , to 24 upon B ; then against

^ Upon A; you have .623 upon B, the area ingallons.
For Malt or Corn.

Set 2150 upon A , to 24 upon B ; then against
upon A,  you have .06b upon B, the area inEthels.

ToI

<U:
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To gauge an ©tjal*

^Definition.
An Oval , or ellipsis, is a circular figure, as

A B C D , having two unequal diameters , as A C,
which is called the Transverse, and B D the con¬
jugate diameter , and is a mean proportional be¬
tween two circles whose diameters are equal to the
transverse, and conjugate diameters of the el¬
lipsis.

Rule.

Multiply the transverse diameter by the conjugate
diameter , and the product is the area in circular
inches ; which product divide by 359 for ale gal¬
lons, 294 for wine, and 2737 .47 for malt bushels.*

Example.
Suppose A B C D be an oval, or ellipsis, whose

transverse diameter is 68 .5 inches, and the con¬
jugate diameter B D, is 51.5 inches -, what is the
area in ale and wine gallons , and malt bushels ?

* Or multiply the transverse and conjugate diameters cogs'
ther , and that product multiply by .7854 , this last product
be die area in square inches. n
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Operation.

First , multiply 68 .5 inches (the transverse dia¬
meter ) by 51.5 inches (the conjugate diameter ) and
the product is 3527 .75 the area in circular inches,then,

For Ale or Beer.
359 ) 3527 .750 (9 .826 area in gallons.

For Wine or Cyder.
294 ) 3527 -750 (11 )999 area in gallons.

For Malt or Corn.
2737 -47 ) 3527 -75000 ( 1.288 area in bulhelss

By the  Mjdlllg - Nule.
Set the divisor upon A , to the transverse dia¬

meter on B, then against the conjugate diameteron A, you have the area upon B.

Operation.
For Ale or Beer.

Set 359 upon A, to 68 .§ upon B ; then against
51.5 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 against

51.5 upon A , ' you have 11-999 upon B, the aream gallons.
For Malt or Corn.

Set 2737 .47 upon A , to 68 .5 upon B ; then
against 51 .5 upon A, you have 1.288 upon B, thearea in Bushels,

I 2 Fa



116 A New and Complete
To gauge a Parabola.

SDrsim'ti'on.
A Parabola is one of the conic sections, and rs

generated by cutting a cone through , with a plain
parallel to the fide thereof.

Note.  Every parabola is two thirds of its circum¬
scribing parallelogram (i . e.) A B C is 4 of
ADEC,  whence this

Kills.

Multiply the base A C, by two thirds of the
perpendicular height B P , and the product is the
area in square inches ; which divide by 282 for ale
gallons , 231 for wine, and 2150 for malt bulhels.

Example.
Suppose A B C be a parabola , whose base A C

is 15 inches, and perpendicular height B P, is 12
inches, what is the area, in ale and wine gallons
and malt bushels ?

E

C

Operation.
First, the base A € = 15 multiplied by 8 (equal -r

of the height B P ) is 120, the area in square
inches, then,

W-
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For Ale or Beer . -
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 bushels.

By the MidmZ -Mllie.
Set the divisor upon A, to the base upon B, thenagainst two thirds of the height upon A , you willfind the area upon B.

£>pcratiom
For Ale or Beer.

Set 282 upon A , to 15 upon B ; then against5 upon A, you will find .425 upon B, the area ingallons.

For Wine or Cyder.
Set 231 upon A, to 15 upon B ; then against 8^pon A , you will find .519 upon B, the area ingallons.

For Malt or Corn.
Set 2150 upon A, to 15 upon B ; then againstUpon A, you will find .055 upon B, the area inbhlhels.

I 3 %o
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To gauge an  l ^pgcrbola.

SDeBrntion.

An Hyperbola is also one of the conic sections,
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 settled rules, as those ot
the ellipsis and parabola have been.

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

Rule.

Multiply the base by the height , and that pro¬
duct again by 5, which last product divide by 8,
and the quotient will be (nearly) the area in square
inches, then divide by 282 for ale gallons, 231 for
wine, and 2150 for malt bushels.

Example.
Suppose ABC be an hyperbola , whose base

AC , is 22 inches, and the height B P , is 14 inches,
what is the area in ale and wine gallons and malt
bushels?



System of  Gauging. i  19

Operation.
First , the base, 22 , multiplied by the height

14, is 308 , which multiplied by 5, is 1540 ;
then 1540 divided by 8, is 192.5, the area in
square inches ; then,

For Ale or Beer.
282 ) 192.500 (.682 , area in gallons.

For Wine or Cyder.
231 ) 192.500 ( .833 , area in gallons.

For Malt or Corn.

2150 ) 192.500 ( .089 , area in bushels.
By the  MdiNg -MM.

First , find 4 vs the height , thus ; set the deno¬
minator 8, upon A , to the numerator 5, upon B;
then against the height 14 upon A , you have
8.75 upon B ; which is 4 of 14. Then , set the,
divisor upon A, to 4 of the height upon B ; and
against the base upon A , you will have the area
upon B.

Operation.
For Ale or Beer.

Set 282 upon A, to 8.75 upon B ; then
against 22 upon A , you will find .682 upon

the area in gallons.
I 4 For
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For Wine or Cyder.

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

For Malt or Corn.

Set 2150 upon A, to 8.75 upon B ; then against
22 upon A, you will have .089 upon B, the area
in bushels.

¥0 gauge  Mr Irregular figure.

Ehfmmort.

All figures that have above four sides, and those
•unequal, are called Irregular Figures , or Poly¬
gons.

iitllc.

Divide the figure by diagonals , &c.. into . trape¬
ziums , triangles , LA which being done, find the
areas of the trapeziums , triangles , &c.  severally,
in inches, and add the several areas together , so
will the sum be the area of the figure ; then divide
by 282 for ale gallons, 231 for wine, and 2150
for malt bushels.

Example.

Suppose A B C D E , be an irregular figure,
whose dimensions are as in the figure ; what is the
grea in ale and wine gallons , and malt bushels ?

£DpCt
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B

JL

15/
"J4

D
liZ 3 ?-:

7V

Operation.
First , having divided the figure , as you sce, intp

pne trapezium , and one triangle , or rather into
three triangles , find their areas as you did that of 4
triangle , which will be as under,

The area of the triangle BCD is 187r~l
The area of the triangle A B D is 204 y.inches.
The area of the triangle ADE is 105 \

Their sum is - - - - 496 . 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 .900 (.2306 area in bushels-.

Note,  The contents of all tuns, whose sides are
straight , and whose bases are equal , (being
any of the foregoing figures) are found by
multiplying the area of the bases by the depth.

T»
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To gauge all sorts of  S O L I D S

To Gauge a  Ctl &C.
Deklnttivn.

A Cube is a solid figure , having equal length,
breadth , and depth , (such a figure as a dye) and
is contained under six equal squares.

Rule.
Take your dimensions in inches, and multiply

the length , breadth , and depth , into one another,
and the product is the solidity in square inches,
which divide by 1728 for feet, 282 for ale gallons,
231 for wine, 2150 for malt , 30.28 for pounds of
tallow gross, &c.  as in the table.

Example.
' Suppose ABCDEFG  be a cube , whose side is

16 inches, what is the content in ale and wine gal¬
lons, malt bushels, pounds of tallow, &V. &c.

C

fw/ -E

Dpera-
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Dpcvciti'on.
First , multiply 16 by 16, and the product is

256 , which multiply again by 16, and the last
product is 4096 , the content in square inches;
then,

For Feet.

1728 ) 4096 .00 ( 2.37 content in feet.
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 bushels.

For Fallow Gross.
30 .28) 4096 .0000 ( 135.27 content in pounds.

For Fallow Neat.

31 .4) 4096 .000 ( 130.44 content in pounds.

For Hard Soap.
27 .14) 4096 .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.

By
St
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By the SlidmgMuIe.
First , to perform question of this nature , there

are marked upon the line D, certain gauge -points,\vhich gauge -points are the square roots of the fore?
going divisors ; their use is thus,

Set the proper gauge -point upon D, to the side
of the cube upon C ; then against the side of thecube upon D , you have the content upon C.

Operation.
For Feet.

Set 41 .6, the gauge -point , uponD , to 16 uponC ; then against 16 upon D , is 2.37 upon C, thecontent in feet.
For Ale or Beer.

Set 15.79 uponD , to 16 upon C •, then ’against
16 uponD , is 1452 upon C, the content in gal¬lons.

For Wine or Cyder.
Set 15.19 uponD , to 16upon C -, then against

16 upon D, is 17.73 upon C, the content in gal¬lons.
For Malt or Corn.

’Set 46 .36 upon D , to 16 upon C ; then againstj 6 upon D, is 1.9 upon C, the content in bushels.
For Fallow Gross.

Set 5.5 upon D, to 16 upon C ; then against16 upon D , is 135.27 upon C, the content in
pounds gross.

For Fallow Neat.
Set 5.6 upon D , to 16 upon C ; then against 16

uponD , is 130.44upon C, the content in poundsneat.
For
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For Hard Soup.
Set 5.2 upon D , to 16 upon C ; then against 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 against

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 against

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 C ; then against 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 these denominations , at one set of
the rule, thus,

First , put the sliding-piece C, the reverse way
into its place, then

Set the fide of the cube upon D , to the fide ok
the cube upon C ; then against the several gauge-
points '.upon D, you have the several contents (as
before) upon C.
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‘To gauge a MrsNelexjxedon.
Definition.

A Parallelepipedon is a solid figure contained
under (or included between) six parallelograms,
the opposite sides of which are parallel and equal.

Rule.
Multiply the length by the breadth , and the

product by the depth ; this last product is the con¬
tent in square inches, which divide by 282 for ale
gallons, 231 for wine, and2150 for malt bulhels,
&c.

Example.
Suppose ABCDEFG  be a parallelepipedon,

whose length AB 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 bustiels ?

Operation.
First , multiply 42 (the length ) by 24 (the

breadth ) and the product is 1008 , which multiply
by 16 (the depth ) and that product is 16128,
which is the content in square 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 bushels.

By the  SMlttg -'MuIe.
First , find a mean proportional between the

length AB = 42, and the breadth BL —24 (as be¬
fore directed ) which you will find to be 31 .749 ; then
set the proper gauge -point upon D , to the depth
upon C, then against the mean (between the length
and breadth ) upon D , you have the content
upon C.

Operation.
For Ale or Beer.

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

For Wine or Cyder,
Set 15.19 upon D , to 16 upon C ; then against

31 .479 upon D , is 69 .81 upon C, the content in
gallons.

For Malt or Corn.

Set 46 .36 upon O , to 16 upon Cthen  against
31 .479 upon D, is 7.5 upon C, the content in
bushels.



128 Nl  New and Complete

To gauge a DriflN.
DeSnition.

A Prism is a solid figure, the opposite ends os’
which are equal , alike, and parallel (most com-1
monly triangular ) and all other sides are parallelo¬
grams. Rule.

Find the area of the base or end, as before, theri
multiply that area by the depth , and the product
is the content in square inches, which divide by
282 for ale gallons , 231 for wine, and 2150 for
malt bushels.

Example.
Suppose ABCDEFG  be a triangular prism,

that is, whose base = A BCD is a triangle , the side
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 bushels ?

•A* B c

Operation.
First , multiply 42 = AC , by 10 (the half of

BD ) and the product is 420 , which multiply by
5®
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50 (the depth ) and that product is 21000 , which
is the content in square inches ; then,

For Ale or Beer .
282 ) 21000 .00 (74.45 content in gallons.

For Wine or Cyder.
251 ) 21000 .00 (90 .9 content in gallons*

For Malt or Corn.
2150 ) 21000 .00 (9.76 content in bulhels.

By the  SMngMule.
First find a mean proportional between the base

AC = 42 , and half the height BD = io ; (as bed¬
sore directed ) which you will find to be 20 .49 5then,

Set the gauge -point upon D , to the depth Upon
C ; then against the mean proportional upon D, is
the content upon C.

Operation.
For Ale or Beer.

Set the gauge point 16.79 upon D, to 50 upon
C ; then against 20 .49 upon D, is 74 .45 upon C,
the content in gallons.

For Wine or Cyder.
Set 15. 19 upon D , to 50 upon C ; then against

20.49 upon D , is 90 .9 upon C, the content in
gallons.

For Malt or Corn.
Set 46 .36 upon D, to 50 upon C ; then against

20.49 upon D , is 9.76 upon C, the content in
bushels.

feL
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To gauge a $pramiD.
' Ptftntn'on.

A Pyramid is a solid figure whose sides are plain
triangles , having for its base a square, or any other
regular polygon , and meeting in a point at the
top.

Every pyramid is one third part of a prism , of
the same base, and of the same height ; whence
this

Rule.
Multiply the area of the base, by one third part

of the height , and the product will be the content
in square inches, which divide by 282 for ale gal¬
lons, 231 for wine, and 2150 for malt bushels.

ExamM.
Suppose ABCDbe  a square pyramid , the side

of whose base is AD = D C= 36 inches, and height
BE = q8 inches, what is the content in ale and
wine gallons , and malt bushels ?

£>pcrff'
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Operation*
First , multiply 36 by itself, and the product is

1296, which multiplied by 16 (= 4 of the height)
the product is 20736 , the content of the pyramid
in square 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.

For Malt or Corn.
2x50 ) 20736 .00 (9,64 content in bustiels.

By the  AWiNg - Kule.
Set the proper gauge -point upon D, to one third

of the height upon C ; then against the side of the
base upon D, you have the content upon C.

Operation.
For Ale or Beer.

Set 16.79 upon D, to 16 Upon C ; then against
36 upon D, is 73 .53 upon C, the content in gal¬
lons.

For Wine or Cyder.
Set 15. 19 upon Ist, to 16 upon C ; then against

36 upon D , is 89,76 upon C, the content in gal¬
lons.

For Malt or Corn.

Set 46 .36 upon D , to 16 upon C ; then against
36 upon v , is 9 .64 upon C, the content in bushels,
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To gauge a -LMlder.
^Definition.

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

Rule.
Multiply the square of the diameter by the depth,

and the product is the content in circular inches,
which divide by 359 for ale gallons , 294 for wine,
and 2737 .47 for malt , &c.  as in the table.

Example.
Suppose A B C D be a cylinder , whose diameter

AB is 42 inches, and the depth AD is 36 inches,
what is the content in feet, ale gallons, wine
gallons , malt bushels, tallow pounds , &c?

Mperan'on.
First , 42 (the diameter ) being squared in 1764,

and that multiplied by 36 (the depth ) the product
is 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 bushels.

For Tallow Gross.
38 .55) 63504 .0000 (647 .31 content in pounds.

For Tallow Neat.

39 .98) 63504 .0000 ( 1588 .39 content in pounds.

For Hard Soap.
34 .56) 63504 .0000 ( 1837 .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 content in pounds.

For Green or Raw Starch.
44 .32) 63504 .0000 ( 1̂432 .85 content in pounds?

By the  Sltdjilg --Nllle.

Fitst , To perform questions of this nature , there
are marked upon the line D, certain gauge -points,
"diich gauge -points are the square roots of the
foregoing divisors ; their use is thus,

K 3 Set
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Set the proper gauge-point upon'D, to the .depth

upon C ; then against the diameter upon D , you
have the content upon C.

£Dperatfcn»
For Feet.

Set 46 .9 uponD , to 36 upon C ; then against 42
upon D, is 28.86 upon C, the content in feet.

For Ale or Beer.
Set 18.94 upon D , to 36 upon C ; then against

42 upon D, is 176.89 upon C, the content in gal¬
lons.

For Wine or Cyder.
Set 17. 14 upon D, to 36 upon C ; then against

42 upon D, is 2 x6 upon C, the content in gallons.
For Malt or Corn.

Set 52 .32 upon D , to 36 upon C ; then against
42 upon D, is ,23 .19 upon C, the content in
jbusliels.

For Fallow Gross.
Set 6,2 upon D , to 36 upon C ; then against

42 upon D , is 1647 .31 upon C, the ^content in
pounds. For Fallow Neat.
. Set 6.3 upon D , to 36 upon C , then against 42

upon D , is 588 .39 upon C, the content in

For Hard Soap.
Set 5.9 upon D , to 36 upon C ; then against 42

ppon D , is 1837 .5 upon C, the content in pounds.

Fos
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For Green Soft Soap.
Set 5.71 upon D, to 36 upon C ; then against

42 upon^D , is 1943.2 upon C, the content in
pounds.

For White Soft Soap.
Set 5.7 upon D, to 36 upon C ; then against 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 against 42
upon D , is 1432 .85 upon C, the content in
pounds.

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

First put the stiding-piece C, the reverse way into
its place ; then

Set the diameter upon D , to the depth upon C,
then against the several gauge -points upon D, you
have the several contents (as before) upon C.

K4 To
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■to gauge a Cone.
jSDffim'tion.

A cone is only a round pyramid, whose base is
a circle, or ellipsis, and the other end a point , the
intermediate parts decreasing thereto.

Every cone is one third part of its circumscribing
cylindej*; whence this

Rule.
Multiply the square of the diameter of its base,

by one third part of the perpendicular 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 bushels.

Example.
Suppose A BCD be a cone, the diameter of

whose base AC is 28 inches, and the perpendicular
height BD is 45 inches, what is the content in ale
Aud wine gallons and malt bushels?

B
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Operation.
First , square 28 (the diameter ) which makes

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

For Ale or Beer,

359)  11760 .00 (32 .75 content in gallons.

For Wine or Cyder.
294 ) 11760 .00 (40 content in gallons.

For Malt or Corn.
2737 .47 ) 11760 .0000 (4 .29 content in bushels.

By the  SWjlILMM.
Set the gauge -point upon D , to one third of the

height upon C ; then against the diameter of the
base upon D, you will have the content upon C.

Operation.
For Ale or Beer.

Set 18.94 upon D , to 15 upon L ; then against
28 upon I ), is 32.75 upon C, the content in gal¬
lons.

For Wine or Cyder.
Set 17.14 upon D , to 15 upon C •, then against

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

For Malt or Corn.

Set 52 .3? upon I) , to 15 upon C ; then against
28 upon D , is 4 .29 upon C, the content in bushels.

3V
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To gauge a  Globe-
D simtion.

A Sphere , or Globe , is a round solid, every part
of whose surface is equaily distant from a point
within , called its Center ; and therefore its length,
breadth , and depth are equal.

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

Rule.
Multiply the square of the diameter by two thirds

of the diameter , and the product: is the content in
circular inches which divide by 359 for ale gal - •
Ions, 294 for wine gallons , 2737 .47 for maltbushels *.

Example.
Suppose ABCD  be a globe , whose diameter

AC or BD is 36 inches, what is the content in ale
and wine gallons and malt bushels ?

B

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

£>pe?
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£Dpirat(on.

First , square 36 (the globe’s diameter ) and it
makes x296 , and that multiplied by 24 (two thirds
of the diameter ) the product is 31104 , which is the
(content in circular inches, then,

For Ale or Beer.
359 ) 31104 .00 (86.64 content in gallons.

For Wine or Cyder.
294 ) 3x104 .00 ( 105.79 content in gallons.

For Malt or Corn.
2737 .47) 31104 .0000 ( 11.36 content in bushels.

By the  ZIidU1st <Nllie.
Set the gauge -points for circles upon D , to two

thirds of the diameter upon C ; then against the
diameter upon D, you will have the contents
upon C.

Operation.
For Ale or Beer.

Set 18.94 upon D, to 24 upon C ; then against
36 upon D , is 86 .64 upon C, the content in gal¬lons.

For Wine or Cyder.
Set 17.14 upon D , to 24 upon C ; then against

36 upon D, is 105 .79 upon C, the content in
gallons.

For Malt or tdorn.

Set 52 .32 upon v , to 24 upon C ; then against
36 upon D is 1x.36 upon C, the content in bushels.

To



140 A New and Complete

To guage a Sxhermd.

SDeSnm'on.
A Spheroid is a solid figure in the form of an

egg ; being longer than it is broad ; and is made
by the rotation of a semi-ellipsis.

Every Spheroid is two thirds of its circumscri¬
bing cylinder ; wherefore this

Rule.

Multiply the square of the shortest diameter A B
by two thirds of the longest diameter C D , and
the product is the content in circular inches;
which divide by 359 for ale gallons, 294 for wine,
and 2737 . 47 for malt bushels.

Example.

Suppose A B G D be a spheroid , whose longest
diameter C D is 48 inches, and the shortest dia¬
meter AB is 30 inches ; what is the content in
ale and wine gallons and malt bushels ?

3>

Ope-
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Operation.

First , square 30 (the shortest diameter ) and it
makes 900 , and that multiplied by 32 (two thirds
of the longest diameter ) the product is 28800,
which is the content in circular inches ; then,

For Ale or Beer.

359 ) 28800 .00 ( 80.22 content in gallons.

For Wine or Cyder.
294 ) 28800 .00 (97 .95 content in gallons.

For Malt or Corn.

27Z7'47 ) 28800 .000 ( .105 content in bushels.

By the ,§Ubing "-Mei

Set the proper gauge -point upon D , to two thirds
of the longest diameter upon C ; then against the
shortest diameter upon D , you will find the con-

.tent upon C.
Operation.

For Ale or Beer.

Set 18.94 upon D , to 32 upon C; then against
30upon I) , is 80.22 upon C, the content in gallons.

For Wine or Cyder.
Set 17.14 upon D , to 32 upon C ; then against

30 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 against
30 upon D , is .105 upon C, the content in bushels.

To



i &fi A New and Complete

To gauge a Mrgbollt Co »Oi&

SDfffnitten.
A Parabolic Conoid is a solid formed by the ro¬

tation of a semiparabola about its axis.
Every Parabolic Conoid is equal to half its cir¬

cumscribing cylinder ; wherefore this

Rule.

Multiply the square of the diameter of the base
by half the- 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
bushels.

Example.
Suppose A B C D be a parabolic conoid, whose'

diameter AC is 20 inches, and height BD is 1z
inches ; what is the content thereof in ale and wine
gallons and malt bushels ?

B

Ape-
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Deration.

First , 20 (the diameter ) squared , is 400, ' and
that multiplied by 6 (half the height ) the product
is 2400 , which is the content in circular inches 5
then,

For Ale or Beer.

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 bushels.

By the  ZlidingMule.
Set the proper gauge -point upon D , to half the

height upon C ; then against the diameter upon D,
you will find the content upon C.

Operation.
For Ale or Beer.

Set 18.94 upon D , to 6 upon C then against
20 upon D, is 6.68 upon C, the content in gal¬lons.

For Wme or Cyder.
Set 17.14 upon D , to 6 upon C ; then against 20

upon D , is 8.16 upon C, the content in gallons.

For Malt or Corn.

Set 52 .32 upon D , to 6 upon C ; then againft-
20 upon O , is .87 upon C, the content in bushels.

To
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To gauge an Hyperbolic Lonoid.

Deknttlon.
An Hyperbolic Conoid , is a solid formed by the

rotation of a semi-hyperbola about its axis.
Every Hyperbolic Conoid is (nearly) equal to

five twelfths of its circumscribing cylinder ; whence
this

Ellis.
Multiply the square of the diameter of the base

by ~ of the height *, and the product is the con¬
tent in circular inches ; which divide by 359 for
ale gallons , 294 for wine, and 2737 .47 for malt
busoels ?

Example.
Suppose A B C D , be an hyperbolic conoid,

whose diameter A C is 26  inches , and height B D
is 48 inches ; what is the content in ale and wine
gallons , and malt bushels ?

B

A* C
D

* Note,  Multiply the height by 5, and divide the product by
it,  the quotient will be equal to T53 of the height.

L)pt-
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Operation.

First , 26 (the diameter ) squared is 676 , and
that multiplied by 20, (five twelfths of the height)
the product: is 13520 , the content in circular
inches ; then,

For Ale or Beer.
359 ) l 35 20-00  { 37 -66  content in gallons.

For Wine or Cyder.
294 ) 13520 .00 (45 .98 content in gallons.

For Malt or Corn.
2737 .47 ) 13520 .0000 (4.93 content in bushels.

By the  MidiNg -Mule-
First , find -fh of the height , thus 5
Set the denominator 12 upon A , to the numerator

5 upon B then against 48 , the height upon A,
you will find 2v upon B ; which is rsT of 48 ; then,

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

Operation.
For Ale. or Beer .

Set 18.94 upon D, to 20 upon C ; then against
26 upon D , is 37*66 upon G, the content in gal¬lons.

For Wine or Cyder.
Set 17.14 upon D , to 20 upon C ; then against

26 upon D , is 45 .98 upon C, the content in gal¬lons.
For Malt or Corn.

Set 52 .32 upon D , to 20 upon C ; then against
26 upon I) , is 4 .93 upon C, the content iubushels,

L Fa
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To gauge a parabolic ctjjin &le.
SDtffnitfon.

A Parabolic Spindle is a solid, formed by the
rotation of a parabola about its ordinate.

Every Parabolic Spindle is eight fifteenths of its
circumscribing cylinder ; wherefore this

Rule.
Multiply the square of the diameter (in the mid¬

dle) by -ĵ j- 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
bushels.

Example.
Suppose ABCD be a parabolic spindle •, whose

diameter AC , is 15 inches, and length BD is 24
inches ; what is the content in ale and wine gallons,
and malt bulhels ?

B

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

MpetL-
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Operation.

First , 15 (the diameter in the middle ) squared,
is 225 , and that multiplied by 12.8 (eight fitteenths
of the length ) the product 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.
2737 *47 ) 2880 .0000 ( 1.05 content in bushels.

By the  MidiUgMuIe.
First , find of the length , thus;
Set the denominator , 15, upon A , to the nume¬

rator , 8, upon B -, then against 24 (the length)upon A , you will find 12.8 upon B ; which isof 24 *, then,
Set the proper guage -point upon D , to eight

fifteenths of the length upon C ; and against the
diameter upon D , you will have the content upon C.

Operation.
For Ale or Beer.

Set 18.94 upon D, to 12.8 upon L ; then against
15 upon D, is 8.02 upon C, the content in gal¬lons.

For Wine or Cyder.
Set 17. 14 upon D, to 12.8 upon C ; then

against 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 C then

Against 15 upon D , is 1.05 upon C, the content inbushels.
L 2 ¥0
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Th0 gauge the  FrUilttM of a WrSMid or  COllC*

Dekmtwn.

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

Mule.

Find the area of the greater base, and the area of
the Jester, and then find a geometrical mean be¬
tween those two areas ; the sum of these three,
multiplied by one. third part of the depth , gives
the content.

Note,  This is a general rule for the frustum of
any pyramid or cone, whose bales are pa¬
rallel, whether they are square, triangular,
circular , or elliptical, &C-.

Gtamplc.

Suppose ABCDEFG  be the frustum of a
pyramid , whose bases are rectangular parallelo¬
grams , unequal , but parallel, and the sides straight}
the length AB of the greater base is 72 inches,
the breadth B C is 50 inches, and the length F G
of the lesser base is 54 -inches, the breadth E F is
37.5 inches, and the depth 63 inches ; what is the
content in ale and wine gallons, and malt bulhels ?



Operation.
For Ale or Beer.

The area of the top is —■ — 12.765
The area of the bottom is — 7.18
The mean between the two areas is 9.573

Their sum is 29 .518

Then 29 .518 multiplied by 21 (4 of the depth)
the product is 619 .878 , which is the content in ale
gallons.

For Wine or Cyder.
The area of the top is — ~ 1^.584 "!
The area of the bottom is — 8.766 Igallons,.The mean between the two areas is 11.688 \

Their sum is 36 .038

Then 36 .083 multiplied by 21, (4  of the depth)
the product is 756 .798 , which is the content in
V/ine gallons;

L3 For
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For Malt or Corn.

The area of the top is — 1.674/}
The area of the bottom is — 0 .941 kbulhels.
The mean between the two areas is 1.255 j

Their sum is - 3.870

Then 3.87 multiplied by 21 (4 of the depth)
the product is 81.27, which is the content in malt
bushels.

By the  SWillg --Mle.
1. Set 282 upon A, to 50 upon B ; then

against 72 upon A , is 12.765 (the area of the
top ) upon B.

2. Set 282 upon A , to 37 .5 upon B ; then
against 54 upon A, is 7. 18 (the area of the bot¬
tom ) upon B.

3. Set 12.765 (the area of the top) upon C, to
12.765 . upon D ; then against 7.18 (the area of
tjie bottom ) upon C, is 9.573 (the mean area)
upon D.

Then add the areas and the mean together , and
their sum is 29 .518 ; then,

4. Set 1 upon A , to 21 (4 of the depth ) upoa
B ; then against 29 .518 upon A , is 619 .878 (the
content ) upon B.

Note,  The fame must be done for wine, and
malt , only instead of 282, you must make use
of 231 for wine, and 2150 for malt.

Example
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Example II.
Suppose ABCDEF  be the frustum of a cone;

that is, a round tun , whose bases at top and bot¬
tom are parallel , but unequal circles, the top diar
meter AC is 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
bushels ?

Operation.
For Ale or Beer,

The area of the top is - - - 6.417 j
The area of the bottom is - - 3.61 >gallons.
The mean between the two areas is 4 .813 j

Their sum is 14.840

Then 1,4.84 multiplied by 10 (4- of the depth)
the product is 148.4, which is the content in ale
gallons.

L 4 No/e,
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Note,  After the same manner may the content in

wine gallons and malt bushels be found.

By the  Mdillg -Mle.

For Ale or Beer.
X.  Set 18.94 (the ale gauge -point for a circle)

upon D , to 1 upon C ; then against any diameters
upon D, is the area upon C,

Thus against 48 on D, you will End its area 6.417 7
And against 36 on D, you will find its area 3.61 S

2. Then find a mean proportional between the
two areas, (as before directed) which is 4 .813 -,
this added to the areas before found , is 14.84.

3, Then set 1 upon A to 14.84 upon B ; and
against 10 upoh A, is 148.4 (the content in ale
gallons ) upon B.

Note,  The fame must be observed for wine and
malt , only instead of 18.94 , (the ale gauge-
point ) you must make use of 17.14 (the wine
gauge -point ) for wine, and 52 .32 (the malt
gauge -point ) for malt.

Note also,  That an elliptical frustum of a cone,
is gauged all one as the frustum of a circular
cone, only having regard to find the areas,
as yot? were taught in the ellipsis, and ’tisdone.
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To find the content of any  CtlU , whose fides
are straight , and bases, parallelograms , or ellip¬
sis s another way.

Rule.

x. To the greater length CD , add half the les¬
ser length F G , and multiply the sum by the grea¬
ter breadth B C (orb c) reserving that product.

2. To the lesser length F G, add half the greater
length C D, and multiply the sum by the lesser
breadth EF (or es ) and add this product to the
former reserved product.

Z. Multiply the sum of these two products by
4 of the tun ’s depth , and divide the product by
282 for ale gallons , 231 for wine, and 2150 for
malt , if the bases were parallelograms : but by
359 for ale gallons , 294 for wine, and 2737 .47
for malt bushels, if they were ellipsis’s.

.. Example.

Suppose ABCDEFG,  be a tun whose bases
are parallel and sides straight ; the length AB =•
C D of the greater base is 70 inches, and the
breadth B C (be ) is 60 inchesthe  length FG of
the idler base is 56 inches ; and the breadth E F
(ef ) is 40 inches, and the depth 57 inches ; what
is the content in ale and wine gallons and malt
bushels ?

Gpe-
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Dperatisr,.
The greater length D C is- 7°
Half the lesser length FG is —■ >- 28

Their sum is —- - 98
The greater breadth B C (be ) is- 60

The product to be reserved is 5880

The lesser length F G is - - 56
Half the greater length D C is > > 35

Their sum is — — 9l
The lesser breadth E F (e f) is -- - 40

The product is — — — — 3640
The product above reserved — — 5880

Their sum is — — 9520
One third of the depth is — — —

85680
9520

The product is — 180880

Then,
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Then , if the bases are parallelograms,

J55

For Ale or Beer.

282 ) 180880 .00 (641 .41 content in gallons.

For Wine or Cyder.

231) 180880 .00 (783 .03 content in gallons.

For Malt or Corn.

2150 ) 180880 .00 (84.13 content in bushels.

If the bases are ellipfis’s, then

For Æe 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 bulhels,
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To guage the  frustum of a  Globe.

Definition.

The Frustum of a Globe , is any piece cut off
from the whole globe.

Rule.

To the area of the frustum ’s diameter , add the
area of the depth more one .third of the fame;
multiply the sum by half the depth , and the pro¬
duct will be the content of the frustum.

Or,

To the square of the frustum ’s diameter , add the
square of the depth more one third of the same,
and multiply the sum by half the depth -, the pro¬
duct will be the content in .circular inches, which
divide by 359 ‘for 'ale gallons, 294 for wine, and
2737 .47 for malt bushels,

Example.
■ ... ..i lx;... iio>

Suppose A E C D be the frustum of a globe
whose diameter . A C is 40 inches, and depth E D
is 18 inches, what is the content in ale and wine
gallons and malt blithe js ?
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B

Lperstion^

The square of the diameter A C= 4o is 1600
The square of the depth E D = x8 is 324
One third of the square of the depth is 18

Their sum is 1942
Half the depth is — — —• 9

Product is the content in circular inches 17478 , then

For Ale or Beer.

359 ) 17478 .00 (48 .68 content in gallons.

For Wi ?ie or Cyder.

294) 17478 .00 (59 .44 content in gallons.

For Malt or Corn.

2737 .4.7) 17478 .0000 (6.38 content in bushels.

To
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To gauge the  frustum of a  Gldhe another was,

Rule.
Multiply three times the height Cor depth ) by

the square of half the chord (or diameter ) and to
the product add the cube of the height (or depth)
then divide the sum by 538 for ale gallons , 441
for wine, and 4106 .2 for malt bushels.

Example.
Suppose A B C D E be the frustum of a globe

whose chord or diameter A C is 31 inches, and
the height or depth ED , is 35 inches ; what is
the content in ale and wine gallons and malt
bushels ?

D
Operation.

First , three times the height D E is 105
The square of half the chord A C is 240 .25

The product is — 25226 .25
Add the cube of the height E D is — 42875

Then
The sum is 6810125

For
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For Ale or Beer,.
538 ) 68101 .25 ( 126.58 content in gallons^

For Wine or Cyder.
441 ) 68101 .25 ( 154.42 content in gallons.

For Malt or Corn.
4106 .2) 68101 .250 ( 16.58 content in bushels.

To gauge the bluet Frustum of a parabolic
CoilOiD> cut parallel to the base.

Rule.
To the square of the bottom diameter , add the

square of the top diameter ; multiply the sum
by half the depth , and the product is the content
in circular inches, .which divide by 359 for ale gal¬
lons, 294 for wine, 2737 .47 for malt bushels.

Qxamplr.
Suppose ABCDEFG  represent the frustum of

of a parabolic conoid, whose 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 bushels ?

L)xerL-
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T W

Operation.
The square of the bottom diameters is goo
The square of the top diameter is - 400

The sum of the squares is — 1300
Multiply by half the depth —- 20

The product is — — 26000 the

content in circular inches ; then,

For Ale or Beer.
350 ) 26000 .00 (72.42 content in gallons.

For Wine or Cyder.
294 ) 26000 .00 (88 .09 content in gallons.

For Malt or Corn.
2737 .-47 ) 26000 .0000 (9.49 content in bushels.
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To gauge and inch all sorts of open
vessels , as Tuns , Backs , Coolers,
Coppers , &c.

To gauge and inch a Mgjh ^LUN, or  Gustb -r.
Tuu.

Definition.

M^ih-luns,and Guile-Tuns, are generallythe frustums of a cone, and it matters not
whether they stand upon the greater or lesser base,
for the method of gauging them is all one.

Rule.
Divide or part the tun into several frustums*

each of io inches deep ; and find the content of
every single frustum by taking the diameters in the
middle of everyone of those io inches ; that is,
the first diameter at 5 inches from the top ; the se¬
cond diameter 15 inches from the top ; the third
diameter 25 inches from the top ; and multi¬
ply their respective areas by 1o, (which is done by
removing the separating point one place forward to
the right -hand ) then the sum of all those frustumswill be the whole content of the tun.

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

M Bus
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But to find what the tun will hold upon every

inch (which is called Inching the tun ) as is requi¬
site in large tuns used by brewers, proceed thus ;
* From the -whole content of the tun subtract the

mean area of the first frustum continually , till you
come at the tenth inch of the tun ’s depth , arid
from that remainder subtract: the mean area of the
second frustum continually , till you come at the
20th inch of the tun ’s depth , and from that re¬
mainder subtract the mean area of the third fru¬
stum , ctiV. and if your work be right , there wiU
be no remainder at the last inch or bottom of the
tun . . '

Note.  All runs whose .sides are straight may be
inched by this method ; whether their bases
are circular , square, &c.  all the difference

, being to find the area of the different figures
given as bases.
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Example.

Suppose A B C D, be a tun , whose bottom dia-
tneter AD is 108 inches, the top diameter B C, is
93 inches, and the depth G H , is 30 inches,
(what is the content ) and how many ale gallons will
thistun contain upon every inch of the depth.

First , take the diameters at 5, 15, 25 inches
depth severally, which suppose to be as under,
viz.  95 .5 inches the first, 100.5 the second, and
105 .5 the third ; then the areas, either by the pen
or sliding-rule, are found to be 25.4 the first, 28.13
the second, and 31 . the third ; and their contents at
io inches deep will be 254 gallons the first, 281 .3
gallons the second, and 3x0 gallons the third ; and
these added together , their sum is 845 .3 gallons,
the whole content of the tun.

M L Then
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Then from 845 .3 subtract

25 .4 (the first mean area)
and from that remainder
subtract 25 .4 again , and so
on tiJJ you come at the 10th
inch , and there the remain¬
der will be 591 .3

Then from 591 .3 subtract
28.13(thesecond mean area)
and from that remainder sub¬
tract 28.13, and so on con¬
tinually till you come at the
20th inch , and there the
remainder is 310.

Lastly , from 310 subtract
31 (thethird mean area) and
from that remainder sub¬
tract as before, till you come
to the 30th inch, which is
the bottom of the tun , and
the remainder is o.

The use of this table is
plain to the meanest capa¬
city, for if you come to this
tun and find 6 inches of the
depth dry, the quantity of
liquor then in the tun is
692 .9 gallons ; rf 14 inches

barrels, o firkins, and 2.78
gallons.

(Depth
Content in
ale gallons.

Content in
B . F . G.

0 845 -3 24 3 3-8
1 819 .9 24 0 3-9
2 794 -5 23 1 4 .0
3 769.1 22 2 4 .1
4 743 -7 21 3 4 .2
5 - 718 .3 21 0 4 -3
6 692 .9 20 1 4 -4
7 607 .5 19 2 4 -5
8 642 .1 18 3 4-6
9 616 .7 18 0 4 -7
10 59 i -3 17 1 4-8
11 563 -17 16 2 2. 17
12 535 -04 15 2 8.04
13 506 .91 14 3 5.41
14 478 .78 14 0 2.78
*5 450 .65 13 1 0.15
16 422 .52 12 1 6.02
l 7 394 -39 11 2 3-39
18 366 .26 IO 3 0.76
19 338-13 9 3 6.63
20 3io. 9 0 4-o
21 279. 8 0 7-o
22 248. 7 1 i -5
23 217. 6 i 4-5
24 186. 5 1 7-6
2 5 155- 4 2 2.0
26 124. 3 2 5-o
27 93- 2 2 8 .0
28 62. 1 3 2.5
29 ZI. 0 3 5-6

> 0. 0 0 0.0



To find the Drix or fall of a Cult-

Deknltion.
The Drip or Fall of a Tun , is when it is set a little

Hoping on one side, for conveniency of cleansing ;
so that when the bottom (of the tun ABC T>) is
just covered at D , the other side EC is 20 .14inches wet.

First draw the line E F parallel to the bottom
C D , and then it is plain , that when the tun stands
in this oblique position, the quantity of wort equal
to C D E is more than half of CDEF,  because
the tun stands upon its greater base : but if it had
stood upon the lesier base, the quantity would have
been less than half CDEF:  and if the tun had
been a cylinder , the two quantities , viz.  CDE
and DEF would be exactly equal.

Now if liquor be poured into the tun until it
touches the top diameter at the edge B, the surface
°f that liquor may be represented 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 be empty , and so the tun will want
so much of its whole content, which subtracted
from the content , the remainder will be the quan¬
tity of liquor that will sill up the tun to B.

Note, If the tun is empty, you may find the
point G, that is where the surface of the liquor
would cut , if it were filled up to 2 , by the
help of a quadrant , for looking through the
sights at B, and the thread falling at the be¬
ginning of the first degree in the limb , your
fight will then be directed to the point G,
where you may make a mark with chalk : now,

Suppose the dimensions of the tun A B C D be,
first ; the top diameter A B= 90 inches, bottom
diameter DC = io 6 inches, the depth IK . — 60
inches, the Banting side AD or B€ = 60.53 inches,
th 'e distance A G= 18 inches, and the content of
the tun 1208 .69 ale gallons, then

i st . To find the ©iatWJfCC G H.

Rule.

Say, as the Banting side A 10= 60.53 i§ to half"
the difference of the diameters A B and C D= 8 ;
so is the slanting side A G = 18 to half the difference
of the diameters A B and G H = 2 .37, which dou¬
bled and added to the diameter A 8 = 90, will b?
94 .74, the diameter G H required.

2d . T*
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2d.! To find the depth  AL of the frustum
ABGH.

Nulc.

Say, as the slanting side A 0 = 60.53 is to the
depth of the whole tun I K= 6o, so is the slanting
side A G= i8 , to its proper part of the depth,
viz. A L = 17.84 required.

3d. To find what the part  A B G A will hold.

Rule.
To the square of the top diameter A B= qo , ■add

one half of the product; of the top and bottom dia¬
meters (A B and G H ) multiply the sum 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
subtract from 1208 .69 gallons , the whole content
of the tun ; the remainder 1003 .898 gallons is the'
quantity of liquor the tun will hold , when filled up
,to the edge B.

To find what quantity of Liquor 'mufi he poured
into the tun ( as it now sands ) to cover the
bottom  C D.

I st. To find C E , this is the

fcufc.

Say, As G 11= 94 -74  is to DC = io6 ; so is
BH = i8 , to C £ = 20.14, and so much of the
fide B C will be wet, when the liquor comes to
touch at E.

M 4, Ld. Ts
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?,d. To findthe diameter E F.

JXuk.

Say, as the slanting side A 0 = 60.53 , t0  half
the difference of the diameters (A B and D C)= 8 j
so is the slanting part A F = 40 -39 to half the dif¬
ference of the diameters (AB and F E ) = 5.34 5
which doubled , and added to A B, the top dia-
jneter= 90 , gives 100,68 for the diameter E F re¬
quired.

3 d. To find the depth E M of the frustum
FEDC.

Rule.

Say, as B 0 =360 .53 *s to the depth of the tun
| K= 6o ; so is E 0 = 20.14, to E M —19.96,  then,

4 th j To find what the part FED will hold,

To the square of the top diameter F E = 100.68,
add one half of the product of the diameter F E
multiplied by the diameter D C ; multiply that
sum by the depth E 1̂ = 19.96, and the product is
308831 .147904 , which divide by 1077 quotes
286.7516 , the content of the part FEC in ale
gaflons.
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Laftly, To find how much Liquor will cover
she Bottom, viz. the part DEC.

Rule.
To the square of the bottom diameter C D :=:io6,

add half the product of the diameter C D, multi¬
plied by the diameter FE ; multiply the sum
by the depth EM ==i9 .96, and the product is
330777 .9184 , which divide by 1077 , and the
quotient is 307 .1289 , the content of the part
PEC in ale gallons.

JTote,  But the practical way of finding the drip
or fall of a tun , &c.  is to measure into the
tun (when it is dry)  so much liquor as will
just cover its bottom , by which means you not
only find the true fall, but also the true level
plane over the bottom of the tun ; from which,
if the nearest distance from the top of the tun
to the surface of the liquor , be set olf upon
everyone of its sides, you will then have a
parallel plane at the top of the tun to that of
the liquor.

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

And if so much of the tun ’s content as is be¬
tween those two planes, be inched as is before di¬
rected , and 1, 2, 3, 4, or any number of those
greas accounted from the bottom , be added to the
fall , that sum will lhew the quantity of liquor that
Is  in the tun.

To
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■ ■ To gauge a McK or  Cooler,
Dcgnltron.

A Back or Cooler is square or oblong , made of
wood, &?£. about 6, 8, or io inches deep, into
which the boiling wort is let out of the copper, for
more expedition in cooling.

Rule.
Multiply the length by the breadth , and divide

the product by 282, and the quotient is the area or-
number of ale gallons, that the back will hold at
1 inch deep ; which multiplied by the depth , givesthe whole content.

Example.
Suppose ABCD  represent a back or cooler,

whose length AB is 112 inches, breadth BE is 78
inches, and depth EC is 8 inches, what is the con¬
tent in ale gallons.

Operation.
First , x12 multiplied by 78, is 8736 , (the area

in inches) which divided by 282 , is 30.978 , the
area in ale gallons , or what the back holds at 1
inch deep.

Then
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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, £sV. which add
continually , gives what the back holds upon
every 10th of the first inch deep, and thus
you may proceed for the next inch deep, and
so on for the whole depth , &c.

To find the true Dip of the Backs.

Because backs are not placed level, but sloping,
for conveniency of drawing off the wort ; besides,
when they have been a little time used, do gene¬
rally warp , and become more uneven as they grow
older ; therefore , if you should dip in too deep a
place, you would wrong the subject ; and if in too
shallow a place, you would wrong the king : to re-
rnedy which,

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

2 . Then divide the sum of all those dips, or wet
inches, by the number of places you dipped in, and
she quotient will be the mean wet of all those dips.

3. Find
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z. Find out such a place by the side of the

back , that just wets the same with that mean dip,
(as suppose at D in the following figure ) and make
a mark there for the true and constant dipping-
place of that back.

Example.
Suppose I take as many dips as you fee in the

figure;

M 1.8 v?. / m

2 . 7

and add them together , the sum 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¬
swers it, to be exactly at D.

Then if any quantity of worts which cover the
whole back , be dipped or gauged at that place, and
the wet inches so taken be multiplied into the area
of the back in gallons, the product will shew how
many gallons of wort are in that back at that time.
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To gaugea Copftt ’witha Rising Crown.

In London the common brewers coppers are all
made with rising crowns, which they tell you are
made so, that the liquor and wort may boil the
sooner.

How to take the Dimensions.
Suppose A B GD be a copper to be gauged , the

dimensions may be taken , and the content found
as under.

B

Take a small cord or thread , and fasten it at A,
and extend the other end to the opposite side of the
copper at B, where fasten it, or cause some person
to hold it straight then set one end of your in¬
strument at D , and move it towards A or B, till
you find the nearest distance to the thread , as at a ;
this distance Da , is the depth of the copper * sup¬
pose it be 50 inches.

fn
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In like manner set one end of your instrument

upon the top of the crown at n, and take the
nearest distance to the thread ; as ,n m, suppose it
be 42 inches, which subtract from D a= 50 inches,
the remainder; js 8, which is the height of the
crown, .

Then measure AB , the diameter at the top,
which suppose- is no -inches, and hold a thread so
as a plummet , at the end thereof , may hang just
over D , which it will do when at a ; then measure
A a, which 'is equal to Bb ; suppose each be 15.5
inches : add these together , and the sum is 31
inches, which subtract from AB —110 inches, the
remainder mdnches is equaI~to DC , the diameter
at the jjibttotrt-of - die crowa i tire diameter gh,
which touches die_top_of .the _crown, may be found
by the instrument ; suppose it to be 85.6 inches.

Now to. find;the content of the copper from the
crown upward j, (that is , the .part ABgh)  the
depth mn .being 42 inches, you may-take a diame¬
ter in the "middte'pcf' every 6 inches betwixt m and
n, which suppbstst©~be'as-in the second column of
the following table ; then find (by the ale gauge -
point upon the Aiding rule) the areas of thole seve¬
ral diameters, : and let them ;against .their proper
diiMMers in the third column ; .having so done,
the fourth column is made by multiplying each
area by 6, which , gifes the .content at -every 6
inches of the depth m n, which , added together,

^makes 32 barrels, ; 3 firkins, 7,21 gallons.

Parts
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Parts of
the depth.

Diameters.
Areas of

those
Diameters.

Content pf every 6
Inches reduced to
Bar. Fir . Gal.

6 IO8 .9 33-03 -5 3 2.65
6 IO5 . 1 30 .76 5 1 6.05
6 IO1 . 2 28 .52 5 0 1.08
6 97 -3 26.37 4 2 5-2
6 93 -4 24.29 4 1 1.22
6 90 .6 22.86 '4' 0 1. 156 86.8 20.98 3 2 6.86

■42 Sum is 32 3“ 7.21
To cover the crown 2 1 4 .1 '

Content of the copper 35 1 2.81

To find the quantity of liquor that ewill cover
the 'crown of the copper ( that is, the part
gDnCh ) .

Rule.
From the area of the plane, at the top of the

crown, subtract 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 gallons that will cover  the crown.
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By the diameter g 11= 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
gallonsonce and one third of which , subtracted
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 , which is the content of the
part gDnCh,  and so 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 last
found , and the sum will be the whole content of
the copper ABCnD, viz.  35 barrels , 1 firkin,
r .8l  gallons.

Note,  The more curved the sides of any copper
are, the more.mean circles you ought to take;
(i . e.) in the middle of every 6, 5, or 4 in¬
ches, &V.

A copper is inched by the same method as is be¬
fore shewn for inching of tuns.
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To Gauge a AtlU.

Stills are generally made with rising crowms, as
the coppers are, and must be divided into such
figures as (according to your judgment ) you think
they make the nearest approaches to ;

So in the Still following ; the part ALB must be
gauged as the segment of a globe ; the middle part
E A B F , as the middle frustum of a spheroid ; and .
the lower part (as in the copper ) GEFH , as a
parabolic conoid.

Example.
AB — 30
EF = 30
AG = 35
LM = 7 >

' Ml = 29 .5
IK = 5.5
GH = 23

-CD = 39 .
How many wine gallons will this Still hold.

N 1st. For
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I st . For the middle fruflum E A B F , as the
middle fruflum of aspheroid.

Rule.
To twice the square of C D, add once the square

of A B ; multiply the sum by M I, and divide the
product by 882 , and the quotient is the content of
that part in wine gallons.

Operation.
Twice the square of CD , is — 3042
The square of A B, is == 900

The sum is 3942
Multiply by MI 29/5

19710
35+78
7884

882 ) x16289 .000 ( 131.858

So the content of the frustum EABF  is 131.858
wine gallons.

2d . For A L M B , as the segment ofa globe•

Rule.
Multiply three times the height L M , by the

square cf half the chord A B, and to the product
add the cube of the height L M ; then divide the
sum by 44x , and the quotient is the content of the
segment in wine gallons.

Three
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Operation.

Three times the height L M is 21
The square of half the chordAB is 225

io 5

42
The ~product is 47 25
Add the cube of the height LM is 343

441 )5068 .000 ( 11.492
So the content of the segment ABLM is 11.492

wine gallons.
3d . For the part EIFHIG, viz . what

will cover the crown.
Rule.

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

Operation.
The area of EFin wine gal- \

Ions, is - - — 3
The area of IK more one 7

third of the fame, is — j
Remains

Multiply by half the height 7
IK - - - J

"Will cover the crown 8.04375
Add the part ECABDF 131.858

^ Add the part ALMB 11.492
The whole content of the f ; .

still is —. — — f 15 *-39375  wine gal.
N 2 O F

3 . 061

i 36

2.925

2-75

14625
20475
5850
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