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Preface

IN this second edition of the Everready Pipe &
Elbow Chart the author has endeavored to em-

body in the booklet a number of tables of weights

and other data that is very necessary for every

mechanic, foreman, superintendent and estimator to

have in as compact a form as possible. A number of

these charts, tables, etc., have been taken from books,

periodicals and magazines, for which due credit is

given.

To the mechanic, the booklet furnishes exact dimen-

sions for cutting out patterns for pipes, ducts and

elbows ; also proper allowances for the small end of

pipes, so that they will fit properly.

To the foreman, it gives correct angles for mitre

lines of all kinds of elbows, and a good short method

of cutting elbow patterns. It also gives the weights

of round and rectangular ducts and elbows, areas and

circumference of pipes, including laps, weights of

iron, friction in ducts, the loss of power due to fric-

tion, correct radius in elbows, the equalization of pipe

diameters, flue and register dimensions, and the carry-

ing capacity of ducts.

5



6 Preface

To the superintendent, it furnishes information rela-

tive to the successful operation of a heating or venti-

lating system, and it is of a pocket size, for instant

reference in checking up the size of main trunk ducts,

branches or elbows ; data on power, weights of mate-

rial, and hoods for wood-working machinery in con-

nection with dust and shaving collecting systems.

To the estimator, the tables of weights of round and

rectangular ducts and elbows will prove a valuable

addition where accuracy and time in figuring up each

size of duct on a large contract is considered.

These tables have proven most efficient to the au-

thor in his work along these lines.

The Publisher.



Figuring Material

TO find the amount of iron required for any size

pipe, turn the small dial so that the slot is

opposite the diameter at the outer edge of the

large disc, and read the circumference under "CIR.,"

which includes all laps according to size as noted. (To

use a wider lap, add the difference between that given

and the one to be used.)

All calculations are figured to the nearest 1/16 of an

inch, so that all fractional parts on the celluloid charts

(15:8) should be read as sixteenths of an inch; for

example, 15.8 would read i^V^"

-

Example: Required for circumference of a pipe 12"

in diameter: Turn the dial to figure 12 and read under

"CIR." 38.11 or 38 11/16" , mark this measurement ofif

on the iron for the large end, and deduct for the small

end according to the gauge of iron uced. (Fig. i.)

For tapering joints, draw a center line and mark ofif

one-half of the circumference on each side, the large

diameter at one end, the small diameter at the other.

(Fig. 2.) To find the circumference of pipes of odd

sizes such as that of a pipe i5>^" in diameter, take the

difference between the even inch given and the next

largest size, as 16 inches in this case, and add half of

this difference to the circumference of the even inch.

Thus a 15^'' diameter has a circumference of 48.2 -\-

>^(5i4— 48.2) =49 11/16.

7



8 Pipe and Elbow Chart

Area

TO find the area of any size of pipe, turn the dial

to the diameter on the outer edge and read

under "Area/' To compute the area of a pipe

which will equal the combined area of two or more

< 38"//-^^ >

,'' ^„ ^ LARGE END
}i FROM CENTER OF
RIVET HOLE TO EDGE

SMALL END

38 %e-

Fig. I. Pattern for 12" Pipe of No. 20 Gauge

pipes, add the area of all the branches together, then

turn the dial until the nearest number to the total



Area 9

appears under ''Area." At the outside read the re-

quired diameter.

For example : What size pipe would be required to

^qual the combined area of an 8", 12" and 16" pipe?

-LARGE DIAMETER-

f

< SMALL DIAMETER >.

Fig. 2. Tapering Joint

Area 8" 5o'^'

Area 12" ^^3

Area 16" l^J^^".

Total 364"
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The nearest nimiber given in the area table is 380,

which is that of a 22" diameter pipe.

To find the area of a trunk line from which a branch

has been taken, deduct the area of the branch from the

main trunk area and turn dial to the nearest number

under ''Area," and read the diameter of the continued

trunk at the outer edge.

To find the diameter of a round pipe equal to a

square or rectangular pipe, multiply the width by the

depth and find nearest number under "Area," the

outer edge of which will be the required diameter.



Elbows

THE calculations are based on 90 degree elbows,

and all pieces have the same length of throat,

^-inch has been allowed for the seams. If el-

bow is to be riveted instead of peaned, add ^ of an

inch to the measurements given. The radius means the

distance from the center of a circle around which the

inside of the elbow would fit. The usual method is to

make the radius equal to the diameter of the pipe.

With this chart, any radius from 3" to 62" can be used.

The number of pieces to be used in an elbow should

be determined by its size and position. The greater the

number of elbow pieces the less will be the friction of

air in the pipe. The chart gives calculations for four,

five and six pieces. For elbows with more pieces, use

the following table:

How to make Elbows of 8 and more Pieces

For 8 piece elbow, take y^ measurement for 4 piece.

For 10 piece elbow, take 3^ measurement for 5 piece.

For 12 piece elbow, take }^ measurement for 6 piece.

For 15 piece elbow, take 1/3 measurement for 5 piece.

For 18 piece elbow, take 1/3 measurement for 6 piece.

For 16 piece elbow, take ]4 measurement for 4 piece.

For 20 piece elbow, take H measurement for 5 piece.

For 24 piece elbow, take ^ measurement for 6 piece.

To each measurement, add }i of an inch for the

extra seam required.
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Elbows of Less than 90 Degrees

For elbows less than 90°, use the following table.

DEGREES PIECES SECTIONS

27° 6 2

33° 75' 5 2

45° 6 3

56° 25' 5 3

63° 6 4
67° 50' 3 2

75° 4 3

78^ 75' 5 4
81° 6 5

Explanation : If an elbow of 63° is required, use four

sections of six piece of the same radius.

Figuring Rise for Elbow

The mitre line table gives the rise for all elbows

above mentioned, measuring from the end of a level

line 12" long on a line at right angles to it. A diagonal

line from the height of the rise to the other end of the

12" level line will be the required mitre line. (Fig. 3.)

Rise for 4 piece elbow 3 7IZ'^
Rise for 5 piece elbow 2 3/8
Rise for 6 piece elbow i 7/8
Rise for 8 piece elbow i 3/8
Rise for 10 piece elbow i

Rise for 12 piece elbow 13/16
Rise for 15 piece elbow 19/32
Rise for 16 piece elbow 1/2

Rise for 18 piece elbow 15/32
Rise for 20 piece elbow 14/32
Rise for 24 piece elbow 27/64
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H Pipe and Elbow Chart

Example: Required, an elbow of 6 pieces, 90 de-

Tees, 12" in diameter and with a 12" radius of 20

SMALL END

Fig. 4. Laying Out from Chart

gauge iron. First draw, as in Fig. 4, a level line 12"

long at the end of which draw a perpendicular line



, Elbows 1

5

i%" long, as given in the table; from the end of this

line, draw a diagonal line to the other end of the level

line, continuing this hne upward indefinitely, if the

elbow is of a larger diameter. Draw a half circle equal

to the diameter of the pipe below the level line, using

the center of the level line as a radius point, or draw-

ing a half circle equal to the rise at the end of the

mitre line, as shown, making the distance from A to

B e'qual to the diameter of the elbow. Divide either

of these circles into any number of equal parts, num-

bering them as shown. From these points, draw lines

to the mitre line. It will be noticed that both of these

methods give the same result with respect to the in-

tersection of the mitre line. Now lay off on a piece

of iron a hne equal to the circumference of a 12"

pipe, or 38 11/16, also marking a center point and draw

line through these points indefinitely. Mark off the

distance for the length of throat, as given in the table,

4^8" on both sides, and draw a line connecting these

points. Space this line into twice as many spaces as

the half circle was spaced, numbering these as shown

;

then draw lines from these points, as shown. Next,

transfer the distance from the level line to the points

of intersection on the mitre line to the corresponding

numbered lines of the pattern, and a line traced through

these points will give the correct cut. By cutting this

pattern and using it as a template, the other patterns

can be marked out very quickly, care being taken to

keep the throat measurement 4%'% as shown. Rivet

holes can be marked and punched before the elbow is

cut; also the deduction for the small end should be

made, as, in this case, 17/64 of an inch.
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The reason for laying out the circumference from

the chart instead of using the spacing of the half circle

is, that the pipe would be made according to the. chart,

wdiile the stretchout of the spacing would vary, and not

coincide with the chart.

Round Galvanized Pipe

JP^eight per Lineal Foot

£
(9

Q



Weights of Elbows and Ducts

ADD one-half the diameter of the elbow to the

radius and find the length of throat required for

^ this size of elbow, which will represent the

length of a line through the center of the elbow

;

multiply the length by the number of pieces in the

elbow, which will give the length equal to a straight

pipe, and find the weight per lineal foot in the pipe

table.

Example : Required, the weight of a 6-piece elbow,

12" diameter, 12" radius, No. 20 gauge iron : 6 + 12 ^=

18. Length of throat for an 18 inch radius elbow is

6.1. Then, 6.1X6 = 36.6 in.— 3.% ft., at 5.339

(weight of one foot 12" No. 20 pipe) lb. per foot of

length, the elbow weighs 16 lb.

Black and Galvanized Sheets

Weight per Square Foot
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Galvanized Iron Ducts

IP'cight per Lineal Foot
EIXPLANATION:— Find the sum of the four sides; refer to the table for the corre-

sponding number in inches column ; to the right will be found the weight.

EXAMPLE :-Find the weight of duct 26''x56" of No. 24 gauge. 26"+26"+56''+
56"= 164". 164" = 17.32 lbs.

C



Weights of Elbows and Ducts 19

Galvanized Iron Ducts

Weight per Lineal Foot

Gauge

24 22 20

Gauge

24 22

203
204
206
208
210
212
214
216
218
220
222
224
226
228
230
232
234
236
238
240
242
244
246
248 >

250
252
254
256
258
260
262
264
266
268
270
272
274
276
278
280
283
284
286
288
2Q0
292
294
296
298
300

21.57
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Galvanized Iron Ducts

Weight per Lineal Foot
53

X
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Revolutions of Fan Wheel of Given Diameter Necessary to

Maintain a Given Pressure Over an Area Which is

Within the Capacity of the Fan
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Flue Area Required for the Passage of a Given Volume of

Air at a Given Velocity

Volume in



Weights of Elbows and Ducts 23

Flue Area Required for the Passage of a Given Volume of
Air at a Given J'clocity

Volume in
Cubic Feet
per Minute
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Number of Square Inches of Flue Area Required per i,ooo

Cubic Feet of Contents for Given Velocity and Air Change

No. Minutes
to

Change Air
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Pressure and Horse-Poiver Required to Compensate for the
Friction of Air Passing through Pipes

i!
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'

Pressure and Horse-Power Required to Compensate for the
Friction of Air Passing through Pipes—Continued

< I

1 !
1

1
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Pressure and Horse-Poiver Required to Compejisate for the
Friction of Air Passing through Pipes—Continued

Velocity

of

Air

Feet

per

Minute
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Pressure and Horse-Power Required to Compensate for the

Friction of Air Passing through Pipes—Continued

U V

11
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Pressure and Horse-Pozver Required to Compensate for the

Friction of Air Passing through Pipes—Continued

<
1
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Pressure and Horse-Poiver Required to Co
Friction of Air Passing through Pipes

mjjensate for the
-Concluded

U 4>

< g

1

1
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Factor Table for Reducing the Weight of Galvanised Iron

Pipe of any Given Gauge to That of any Other Gauge

3
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Area and Circumference of Circles

Is
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Hoods for Wood-Working Machines, etc.

Hood for
Emery Wheel

Jointer Hood Resaw Hopper

4^^

Hopper for Swing Saw

[Hopper for Circular Saw \^ '

^
~

Floor Sweep-up

Hood for Sand Drum Lower Matcher Hood Sticker Hood
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Hoods for Wood-Working Machines, etc.

\\ 77
Matcher Hoods for Top and Sides

7~7
Sticker Hood

Hood for Berlin Sander Matcher Hood for Top and Sides



Weights of Elbows and Ducts

Flue and Register Dimensions

37
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Friction Effect of Elbows

THE effect of air friction through elbows in a

ventilating system has considerable to do with

its successful operation. No elbow should have

a throat radius less than twice the diameter of the

ducts in a 90 degree turn. The accompanying diagram

2 3 4 5 6

Radius of Elbow at Throat In Diameters of Pipe

38



Friction Effect of Elbows 39

illustrates the relation between the radius of the elbow

and the equivalent length of the straight ducts which

that type of elbow represents. For example : An elbow

of which the radius of the throat is equal to the diam-

eter of the duct, is equivalent to a straight pipe of a

length equal to ten times the diameter of the duct.

With a 90 degree elbow, with a square heel or throat,

the equivalent length is equal to that of a straight pipe

87 times the diameter of the duct. Too much stress

cannot be placed upon this rule in the laying out of

round or rectangular elbows.



Carrying Capacities of Round and

Rectangular Air Pipes

THE relative carrying capacity of air pipes carry-

ing heated air, as influenced by the shape of the

air pipe, was discussed at some length at one

of the lectures before a class in heating conducted by

James A. Donnelly, at the Harlem Branch of the

Y. M. C. A., New York. Mr. Donnelly has expanded

his talk on this detail since that time and supplied the

information given below, accompanied by a chart.

He considers that the relative carrying capacity of

round and rectangular section pipes may be very

closely estimated on the basis of formulas of the flow

of fluids through pipes. He therefore goes to the

Weisbach formula, which, he explains, states that the

comparative carrying capacity for various forms or

shapes of pipes is proportional to an expression which

is the product of the area and the square root of the

quotient of the area divided by the perimeter of the

pipe. The perimeter is, of course, the distance around

the pipe. If the pipes to be compared are all to have

the same area then the carrying capacity of pipes of

equal area, but of different shape, is proportional to the

quotient of the square root of the perimeter divided by

the perimeter.

To apply the foregoing, four different shape pipes

have been considered, each with an area of 144 sq. in.

A circle with a diameter of 13.54 in. has an area of

144 sq. in. Similarly a square duct 12 in. on a side has

this area, also a rectangular duct 6 x 24 and one 4 x 36

in. The perimeter—that is, the circumference—of the

40



Carrying Capacities of Pipes 41

circle is equal to about 42.6 in., and the square root of

42.6 is equal to 6.52. Then 6.52, divided by 42.6, is

equal to 0.153. The perimeter of the square pipe is

48; the square root of 48 is 6.93, and 6.93 divided by

48 is equal to 0.144. If we are to compare the carry-

ing capacity of the different pipes with the circular

pipe, we find that the relative carrying capacity of the

square pipe, as compared with the round, is as 0.144

is to 0.153, or 0.94 to I. This means that if the carry-

ing capacity of the round pipe is regarded as 100 per

cent., a square pipe of the same area, on account of its

greater perimeter and the greater resistance which this

interposes to the flow of air, passes only 94 per cent, as

much air as will pass through the round pipe, all other

conditions, such as temperature and pressure causing

flow, being the same.

The perimeter of a 6 x 24-in. duct is 60 in., and the

square root of 60 divided by 60 is 0.129. Similarly

the perimeter of a 4 x 36-in. pipe is 80 and the square

root of 80 divided by 80 is equal to 0.112. Therefore

the carrying capacity of a 6 x 24-in. pipe, as compared

with a circular pipe of the same area, is as 0.129 is to

0.153 o^ 84 P^^ cent., and the relative carrying capacity

of the 4 x 36-in. pipe is equal to 0.112-^0.53 = 0.73,

or 73 per cent.

On the basis of these figures a curved line may be

drawn as shown in the accompanying chart. The hori-

zontal lines indicate the percentage which the small

dimension of a rectangular pipe bears to the large

dimension, while the vertical lines correspond to the

percentage of capacity for carrying the air which the
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pipe has, as compared with the circular pipe of the

same area.

With the square pipe the two sides are equal and thus

the small dimension is equal to lOO per cent, of the

large dimension. We find on the loo per cent, line

that the carrying capacity is 94 per cent., as already

shown. In the case of a 6 x 24-in. pipe, the short

dimension is one-quarter and therefore 25 per cent, of

the larger dimension, and we find that the curve shows
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144 sq. in., has its shortest side equal to 44.4 per cent.

of the longer side. Opposite to a line corresponding

to 44 per cent, we find that the curve crosses a vertical

line corresponding to about 90 per cent., showing that

the 8 X i8-in. has 90 per cent, of the carrying capacity

of an equal size round pipe.

Again, suppose the air pipe is 3^x41.2. This

would have an area of about 144 sq. in. In this case

the shorter side is 8^ per cent, of the longer side and

the curve shows that the pipe has a carrying capacity

no greater than 69 per cent, of an equal size round pipe.

When it is remembered that pipes in these shallow

constructions are oftentimes much reduced in area

through carelessness in installation and through the

pressure which they have to bear from plaster forced

against them, some idea of the importance of the shape

of the pipe is indicated. Comparing the 3^ X4i.2-in.

pipe with, say, a 6 x 24-in. pipe, we find that their rela-

tive carrying capacities are 69 and 84 per cent., so that

the shallower pipe, while having 69 per cent, of the

carrying capacity of the round pipe, has about 82 per

cent, of the carrying capacity of the 6 x 24-in. pipe.

The chart shows that there is no material falling off

in the capacity of the pipes until the smaller dimen-

sion of the rectangular pipe falls somewhat below 50
per cent, of the larger dimension. Then the reduction

in capacity is very marked.

Mr. Donnelly did not attempt to apply the formula

for forms of pipe of the so-called oval in section, such

as the flat pipes with rounded ends. He thinks that the

results would vary but slightly from those shown, as
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the perimeter of a flat pipe 6 x 24 in. is 60 in., while

the perimeter of a 6-in. width pipe with 3-in. radius

round ends would be about 57.4 in.

The foregoing tends to elucidate an important factor

in the proportioning of systems of gravity heating, like

the furnace system. It is common to use round pipes

from the furnace to the wall pipes. If the wall pipes

are given a proper size, then it is advantageous to have

the round pipes somewhat larger. Unfortunately, many

systems are designed with respect to the round pipe

leaving the furnace and then some convenient size rect-

angular pipe is used, generally not larger than the

round pipe. The foregoing shows that the scpare pipe

has not the same carrying capacity as the round pipe,

so that if the round pipe is of the minimum size, the

rectangular wall pipe should be somewhat larger in

cross sectional area.
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WEIGHT OF WROUGHT IRON AND
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STEEL ANGLES
WEIGHTS AND DIMENSIONS OF STANDARD ANGLES

EQUAL LEGS

Dimen-
sions

Thick-
ness

Weight
per
Foot

Area
of

Section

Dimen-
sions

Thick-
ness

Weight
per
Foot

Inches Inches Lbs. Sq. Ins. Inches Inches Lbs.

fx f

|x f

fx I

fx f

|x f

|x I

ix I

|x I

1 xl
1 xl
1 xl
I xl

UxU
HxU
IjxU
lixli
UxU
lixli

UxU
UxU
UxU
II xU
l^xli
UxU
Ifxlf
Ifxlf
Ifxll
Uxli
lixli
lixli

No. ^
I

No. 13

.8

1.2
1.5

.9

1.3

1.1

1.5
2.0
2.4

.92

1.3
1.8
2.4
2.9
3.4

.63

.82

1.00
1.18
1.34

2 x2
2 x2
2 x2
2 x2
2 x2
2 x2

2ix2i
2ix2i
2ix2i
2ix2i
2ix2i
2ix2i
2ix2J

2^x2^
2^x2^
2ix2i
2^x2^
21 X 2^

2^x2i

2ix2|
2ix2i
2ix2i
2ix2i
2ix2i
2ix2i
2ix2i

3 x3
3 x3
3 x3
3 x3
3 x3
3 x3

1.7
2.5
3.2
4.0
4.-7

5.3

1.9
2.8
3.7
4.5
5.3
6.1
6.8

2.1
3.1
4.1
5.0
5.9
6.8
7.7

2.3
3.4
4.5
5.6
6.6
7.6
8.5

2.5
3.7
4.9
6.1
7.2
8.3

Standard Angles vary only by ^ inch.
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STEEL ANGLES
WEIGHTS AND DIMENSIONS OF STANDARD ANGLES

UNEQUAL LEGS

Dimen-
sions

Thick-
ness

Weight
per
Foot

Area
of

Section

Dimen-
sions

Thick-
ness

Weight
per
Foot

Inches [nches Lbs. Sq. Ins. Inches Inches Lbs.

1 X f

1 X I

1 X I

1 X f

Ifx I

Ifx i

Ifxl
Ifxl

Uxli
Uxli

IfxU
UxU
IfxU
If xU
Ijxli

xlf
xlf

xU
xU
xU
xU

2ixU
2ixU
2ixU
2ixU
2ixU
2ixl,i

.7

1.0

0.9
1.3

1.0
1.9

1.6
2.1

1.7
2.2

1.2
1.8

2.3

2.1
2.7

1.43
2.1
2.8
3.-1

2.3
3.0
3.7
4.4
5.0
5.6

.60

.79

.43

.63

.82

1.00

2ixl|

2^xli
2ixU
2^xU
2^xU

2ixlf
2^ X U

2^x2
2^x2
2^x2
2^x2
2^x2
2^x2
2^x2

3 x2
3 x2
3 x2
3 x2
3 x2
3 x2

x2i
x2|
x2i
x2i
x2^
x2^
x24

3U1I

^

2.0

2.4
3.2
3.9
4.62

2.6
3.4

1.86
2.8
3.7
4.5
5.3
6.1

3.1
4.1
5.0
5.9
6.8
7.7

3.4
4.5
5.6
6.6
7.6
8.5
9.5

3.1

Standard Angles vary only by rs i'lch.
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STEEL ANGLES
WEIGHTS AND DIMENSIONS OF STANDARD ANGLES

UNEQUAL LEGS—Continued

Dimen-
sions

Thick-
ness

Weight
per
Foot

Area
of

Section

Dimen-
sions

Thick- Weight
per
Foot

Area
of

Section

Inches

3ix2
3^x2
3^x2
3Jx2
3Jx2
3ix2

31
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WEIGHT OF ROUND AND SQUARE STEEL
PER LINEAL FOOT

Size
in

Inches
Round Square

Size
in

Inches
Round Square

Size
in

Inches
Round

"A

.0026

.0104

.0417

.0938

.2608

.3756

.5111

.6676

.8449

1.043
1.262

1.502
1.763
2.044
2.347

2.670
3.014
3.379
3.766

4.173
4.600
5.019
5.518

6.008
6.520
7.051
7.604

.0033

.0133

.0531

.1195

.2123

.3333

.4782

.6508

.8500
1.076
1.328
1.608

1.913
2.245
2.603
2.989

3.400
3.838
4.303
4.795

5.312
5.857
6.428
7.026

7.650
8.301
8.978
9.682

3

10.68
11.36
12.06
12.78

13.52
14.28
15.07
15.86

16.69
17.53
18.40
19.29

20.20
21.12
22.07
23.04

24.03
25.04
26.08
27.13

28.20
29.30
30.42
31.56

32.71
33.90
35.09
36.31

13.60
14.46
15.35
16.27

17.22
18.19
19.18
20.20

21.25
22.33
23.43
24.56

25.00
26.90
28.10
29.34

30.60
31.89
33.20
34.55

35.92
37.31 .

38.73
40.18

41.65
43.14
44.68
46.24

"A

42.73
44.07
45.44
46.83

48.24
49.66
51.11
52.58

54.07
55.59
57.12
58.67

60.25
61.84
63.46
65.10

66.76
68.44
70.14
71.86

73.60
75.37
77.15
78.95

80.77
82.62
84.49
86.38
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ESTIMATED WEIGHTS OF GALVANIZED
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Calculations for Size of Furnace, Pipes

and Registers

The equivalent glass-surface Is equal to the area of

windows and doors plus one-fourth that of the exposed wall

expressed in square feet

:

(i) To find area of grate in square inches: Divide equiva-

lent glass-surface in square feet by 1.25 or multiply by 0.8.

(2) To find area of flue for any room in square inches

:

Divide equivalent glass-surface in square feet by 1.2 for

first story, by 1.5 for second story, by 1.8 for third story.

(3) Make area of vent-flues 0.8 of hot-air flues.

(4) Make area of cold-air box 0.8 of given areas of flues,

(5) Take area of chimney smoke-flue in square inches as

one-twelfth that of grate, with i in. added to each dimension.

This table gives different sizes of hot-air registers used in

furnace-practice, together with the equivalents of the capacity

of the same in round leader-pipes from furnace, with an ele-

vation of at least i in. to the foot ; also the equivalent in riser-

pipes (or stacks), and also the cubic feet of space in first,

second and third stories which said registers, with their

proper round and square pipes, will heat. The table is based
on normal conditions, with runs of pipe of usual length, and
is intended to show the size of registers and pipes necessary

to raise the temperature of air from zero outside to 70°

F. inside, within reasonable time, without forcing. The sizes

that are marked with an asterisk are those recommended
for general use. The larger the register the less resistance to

the flow of the heated air, but sizes mentioned will produce
good results, and, being stock sizes, will always be found in

stock.

In planning work arrange to use the sizes referred to.

It should always be borne in mind, however, that uniform
heating does not depend so much upon the actual sizes of the

pipes as upon the relative sizes. For example, in a two-story
house of eight rooms of exactly the same si^e and the same
amount of wall and glass area the best heating results will

be obtained not by using the same size of pipes for all the

rooms, even if the pipes are of ample capacity, but by carefully

proportioning the sizes of the pipes according to the exposure,
length of the leaders, and location of the room in either the

first or second story. The registers in the rooms with north
and west exposures should be a little nearer the furnace, if

possible, than the others, and the pipes to the first story should
be larger than those leading to the second story. The Inter-

national Heater Company states that i sq. in. of capacity of

hot-air pipe will heat 50 cu. ft. in stores and 90 cu. ft. in

churches when there is but one pipe directly over the furnace.
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Dimensions of Registers and Boilers

SueoT
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Dimensions of Registers and Boilers
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Estimated Capacity of Pipes and Registers

RKCTANGULAR PIPES
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Table of Dimensions of Dust Separators

1
a

ll
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Proportions of Standard Vcrrell Dust Collectors

No.
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Proportions of Main Duct in Dust Separation to Accom-
modate Branches
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Just What You Are Looking For
|

Gray's
|

Full Sized Patterns
|

MAKE UP PERFECT
|

Elbows - Skylights - Turrets - Ventilators - Louvres
|

Y Branches - Furnace Boots - Register Boxes - Etc. |

The value of these blueprint patterns as |
time and labor savers is incalculable. You

|
know how^ long it takes to lay out bars for |
different styles and sizes of skylights. These |
perfect patterns save all that. All you have

|
to do is to put them on the metal and mark |
them off with an awl. The blueprints will |
last a lifetime if packed away in a tube.

|

PRICE I
Set A.—Comprising 80 Patterns, developed on |

a sheet of 24X68 inches, the sizes rang- |
ing from 1 to 20 inches, in two, three, |
four and five pieces $2.50 |

Set B.—Comprising 80 Patterns, developed on |
a sheet of 24x68 inches, the sizes rang- |
ing from 20 to 40 inches, in five, six, |
seven and eight pieces 2.50 |

Sets A & B Together.— 160 Patterns, with |
Chart showing all the angles and degrees |
of same 5.00 =

Set C—Hip, Gable and Single Pitch Skylight i
Patterns of the Hay's Patent, for lj4-inch _ i
bar 5.00 I

Set D.—Hip, Gable and Single Pitch Skylight |
Patterns of the Hay's Patent, for 2i^-

|
inch bar 5.00

|
Set E.—Hip, Gable and Single Pitch Patterns |

of the Hay's Patent, for 3 1/^ -inch bar... 5.00 e

Set F.— Full Set Hip and Gable Skylights, 1- , „^ i

inch bar 4.00 i

Set G.—Turret Skylight Patterns with Sashes |
arranged to be operated by gearing, or

^
a part can be left stationary •^•30 |

Set H.—Louvre Skylight Patterns. For Sta- e

tionary Louvre and for Louvre to operate |

by cord and pulley, with full size working |

detail showing how Louvre operates ^-^U
|

Set I.—Balustrade Pattern of approved design -J-OU
|

llllillllllllllllliilllllllllllllllllllllllllllllllllllllllllllli
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PRICE
Set J.—Block Letter and Figure Patterns, in-

cluding the full alphabet and figures from
1 to 9 2.50

Set K.— U. S. Standard Liquid Measure Pat-
terns from 1 gill to 1 gallon 1.50

Set L No. 1.—Ventilator and Base Patterns
for 6, 8, 10, 12, 14, 16, 18 and 20-inch
Ventilators 3 . 00

Set L No. 2.—Ventilator and Base Patterns,
for 20. 22. 24. 26, 28, 30, 32, 34 and 36-
inch Ventilators 3.50

Set No. 1.—Twenty standard sizes of Register
Box Patterns from 8X10 inches to 16X20
inches Full Set 3.00

Set No. 2.—Square to Round Furnace Boot
Patterns, with 6-inch offset and straight
on one side, 10 standard sizes of each
from 3^X9^ to 554 Xl3^^, also 10 sizes
of two-piece 45 degree and three-piece
square elbow patterns Full Set 4.00

Set No. 3.—Oval to Round Furnace Boot
Patterns, with 6-inch offset and straight
on one side, 10 standard sizes of each
from 3^X954 to 5^X13^, also 10 sizes
of two-piece 45 degree and three-piece
square oval elbow patterns Full Set 4.00

Set No. 4.—Y Branch Patterns, 6 sizes, 10-

inch to two 8-inch, 12-inch to two 9-inch,
14-inch to two lOinch, 16-inch to two
12-inch, 18-inch to two 12-inch, 20-inch to
two 14-inch Full Set 1-50

Set No. 5.—A complete set of Frame and
Sash Patterns for Factory Window, with
top-sash pivoted and bottom sash station-

ary, to be made either on drop-brake or
hand-brake Full Set 5 . 00

Set No. 5 A.—A complete set of Frame and
Sash Patterns for Factory Window, with
top and bottom sash pivoted. Made on
hand-brake or drop-brake Full Set 5.00

Set No. 6.—A complete set of Frame and
Sash Patterns for Casement Window,
used mostly where easy access is wanted
to balconies, fire escapes, etc. Made on
drop-brake Full Set 6.00

Set No. 6A.—A complete set of Frame and
Sash Patterns for a Casement Window.
Made on hand-brake Full Set 6.00

Set No. 7.—A complete set of Frame and
Sash Patterns for metal windows, with
sliding sash to operate by chain and pul-

ley, to be made on hand-brake. . .Fh// Set 6.00
Set No. 8.—A complete set of Frame and

Sash Patterns for metal windows, with
sliding Sash to operate by chain and pul-

ley, to be made on drop-brake. . .F»// Set 6.00
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