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Lubricating Oils

QOOOOOOOOOOOOOOOCOOOO e
For Every Service.

1911 CALENDAR 1911

JANUARY ULy Our Pennsylvania OQils

Guarantee Perfect Cylinder

T
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Lubrication.
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Eor Gas Engine and Automobile
Service, these Qils are Carbonless.

For Steam Cylinder Lubrication
nothing excels our Viscous Neutral
Stocks.

Universal Greases

Have proven their merit.

Don’t Experiment

You may be sure that some grade
of oil or some consistency of grease

from our extensive line will suit your
conditions.
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1252 PALMETTO ST.

LOS ANGELES, GAL.

DEALERS AND JOBBERS IN

QilWeHSuppiies,Mill,

Factory and Mine
Supplies

Fittings, Valves, Pipe,
South Chester Genuine Wrought Iton Casing,
Tubing and Line Pipe,
Manila Drilling Cables and Bull Ropes,
Wite Drilling Lines.
Boilers, Engines, Lubticating Oils, Greases,
Hose, Packing, Belting, Waste,

Ludlow High Pressure Valves.




Our Position in the Trade

It is our intention that this book-
let shall be serviceable to you, as a
convenient and durable memoran-
dum, and serviceable to us as a
reminder to our friends that we are
persistently in the field for their
business. Qur part in every trans-
action is to give you honest value
and perfect service.

Many years’ .experience - has
taught us how to satisfy, and you
are assured of every business advan- |
tage when dealing with a house of !
proven responsibility. It will cost |
you no more to have satisfactory
business affiliations by which your
profits are guaranteed.

We occupy an enviable position
in the Jobbing and Supply World
and offer to you the advantage of
our facilities for serving you just
right.

UNION WELL SUPPLY (0.

USEFUL INFORMATION.

WATER.

A Gallon of Water (U. S. Standard) con-
tains 231 cubic inches and weighs 84
pounds.

A Cubic Foot of Water contains 7% gal-
lons, or 1728 cubic inches, and weighs 62%
pounds.

‘‘Miner’s Inch” is a measure for the

of water, and is the amount discharg-
ed through an opening 1 inch square in a
plank 2 inches in thickness, under a head
of 6 inches to the upper edge of the open-
ing; and this is equal to 11,625 U, S. gal-
lons per minute.

The height of a column of fresh water,
equal to a pressure of 1 pound per square
inch, is 2.81 feet.

A column of water 1 foot high exerts a
pressure of .433 pounds per square inch.

The capacity of a cylinder in gallons is
equal to the length in inches multiplied by
the area in inches, divided by 231 (the
cubical contents of one U. S. gallon in
inches),

The velocity in feet per minute, neces-
sary to discharge a given volume of water
in a given time, is found by multiplying
the number of cubic feet of water by 144,
and dividing the product by the area of the
pipe ininches.

The area of a required pipe, the volume
and velocity being given, is found by mul-
tiplying the number of cubic feet of water
by 144, and dividing the product by the
velocity in feet per minute. The area be-
ing found, the diameter is obtained by the
table of areas.

Doubling the diameter ofa pipe increases
its capacity four times.

The friction of liquids in pipes increases
as the square of the velocity.

1




The horse-power necessary to elevate
water to a given height is found by multi-
plying the weight of the water elevated per
minute, in pounds, by the height in feet,
and dividing the product by 33,000.

Pressure of Water Due to its Weight.
The pressure of still water in pounds per
square inch against the sides of any pipe,
channel or vessel of any shape whatever is
due solely to the ‘“‘head.” or height of the
level surface of the water above the point
at which the pressure is considered, and is
equal to .43302 1b. per square inch for every
foot of head, or 62,355 1bs. per square foot
for every foot of head (at 62° F.)

The pressure per square inch is equal in
all directions, downwards, upwards, or
sideways, and is independent of the shape
or size of the containing vessel.

The pressure against a vertical surface,
as a retaining-wall, at any point is in direct
ratio to the head above that point, increas-
ing from 0 at the level surface to a maxi-
mum at the bottom. The total pressure
against a vertical strip of a unit’s breadth
increases as the area of a rightangled tri-
angle whose perpendicular represents the
height of the strip and whose base repre-
sents the pressure on a unit of surface at
the bottom; that is, it increases as the
square of the depth. The sum of all the
horizontal pressures is represented by the
area of the triangle, and the resultant of
this sum is equal to this sum exerted at a
point one-third of the height from the bot-
tom. ( The center of gravity of the area of
a triangle is one-third of its height.)

The horizontal pressure is the same if
the surface is inclined instead of vertical,

(For an elaboration of these principles
see Trautwine's Pocket-Book, or the chap-
ter on Hydrostatics in any work of Phy-
sics. For dams, retaining-walls, ete., see
Trautwine. )

The amount of pressure on the interior
of walls of a pipe has no appreciable effect
upon the amount of flow.

|
|
|
|

When a body is immersed

liquid, whether it float or sink, it is

d up by a force equal to the weight

bulk of the liquid displaced by the

The weight of a floating body is

1 to the weight of the bulk of the

d that it displaces. The upward pres-

5 or buoyancy of the liqguid may be re-

garded as exerted at the center of gravity

f the displaced water, which is called the

°r of pressure or of buoyancy. A ver-

line drawn through it is called the

of buoyancy or of flotation. In a

floating body at rest a line joining the cen-

ter of gravity and the center of buoyancy

is vertical, and is called the axis of equili-

n. When an external force causesthe

xis of equilibrium to lean, if a verticalline

be drawn upward from the center of buoy-

ancy to this axis, the point where it cuts

the axis is called the metacentre. If the

metacentre is above the centre of gravity

the distance between them is called the

metacentric height, and the body is then

said to be in stable equilibrium, tending to

return to its original position when the
external force is removed.

Boiling-Point. Water boils at 212° F.
(100° C.) at mean atmospheric pressure at
the sea-level, 14.7 1bs. per square inch.
The temperature at which water boils at
any given pressure is the same as the tem-
perature of saturated steam at the same
Pressure.

The Boiling-Point of Water may be
Raised. When water is entirely freed of
air, which may be accomplished by freez-
ing or boiling, the cohesion of its atoms is
greatly increased, so that its temperature
may be raised at 50° above the ordinary
boiling-point before ebullition takes place.
It was found by Faraday that when such
air-freed water did boil, the rupture of the
liquid was like an explosion. When water
is surrounded by a film of oil, its boiling
temperature may be raised considerably
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above its normal standard. This has been
applied as a theoretical explanation in the
instance of boiler explosions.

The freezing-point also may be lowered,
if the water is perfectly quiet, to 10° C., or
18° Fahrenheit below the normal freezing-
point. (Hamilton Smith, Jr., on Hydrau-
lics, p. 13.) The density of water at 14°
F., is .99814, its density at 39.1° F. being
1, and at 32° F., 99987.

Freezing-Point. Water freezes at 32°
F., at the ordinary atmospheric pressure,
and ice melts at the same temperature.
In the melting of 1 pound of ice into water
at 32° F,, about 142 heat units are absorbed,
or become latent; and in freezing 1 pound
of water into ice a like quantity of heat is
given out to the surrounding medium.

Sea-Water freezes at 27° F. The ice is
fresh. (Trautwine.)

lce and Snow. (From Clark.) 1 cubic
foot of ice at 32° F., weighs §7.50 1bs.; 1 1b.
of ice at 32° F.] has a volume of .0174 cu.
ft.=30.067 cu. in.

Relative volume of ice to waterat 32° F.,,
1.0855, the expanswn in passing into the
solid state being 8.55 per cent. %pecxﬁc
gravity of ice=0.922, water at 62° E., be-
ing 1.

At high pressures the melting point of
ice is lower than 32° F.. being at the rate
of .0133° F., for each additional atmos-
phere of pressure.

The specific heat of ice is .504, that of
water being 1.

1 cubic foot of fresh snow, according to
humidity of atmosphere : 5 lbs. to 12 Ibs.
1 cubic foot of snow moistened and com-
pacted by rain: 15 1bs. to 50 1bs. (Traut-
wine. )

Specific Heat of Water. (From Clark’s
Steam-engine.) Calculated by means of
Regnault’s formula, ¢ = 1 + 0.00004t +
0.0000009t2, in which ¢ is the specific heat
of water at any temperature, t in centi-
grade degrees, the specific heat at the
freezing point being 1.

Water is

htly compressible. Its compres-

y is from .000040 to .000051 for one

phere, decreasing with increase of

serature. For each foot of pressure

led water will be diminished in vol-

.000 Uw]d to .0000013. Water is so in-
ibl

ible that even at a depth of a
) uﬂ JC foot of water will weigh only
lelf a pound more than at the sur-

Water is composed of two gases, hydro-
and oxygen, in the ratio of two vol-
s of former to one of the latter. Itis
r found pure in nature, owing to the
with which it lbsorbs impurities

from the air and soil.

\me foot of water column at 39.1° K. —
62 425 1bs. on the square foot.

One foot of water column at &
0.4335 1bs. on the square inch.

One foot of water column at 39.1° F. —
0.0295 atmospheric pressure.

One foot of water column at 39.1° F. —
0.8826 in. mercury column at 32° F.

One foot of water column dt 8917 e
773.3 ft. of air LO}HHH’] at 32° K. and atmos-
pheric pressur:

One 1b. pressure on sq. ft. = 0.01602 ft.
water column at 39.1° F.

One 1b. pressure on sq. in. = 2.307 ft.
water column at 39.1° F.

One atmospheric pressure = 29.92 in
mercury column = 33.9 ft. water column.

One inch of mercury column at 82° F.—
1.133 ft. water columun.

One foot of air column at 32° F. and 1
atmospheric pressure = 0.001293 ft. water
colummn.




WATER HAMMER

Extracts from Paper by 0. Simin, Read Before
the Twenty-fourth Annual Convention of the
American Water Works Association.

The question of the so-called “‘water
hammer” or “hydraulic shock’ caused by
stopping the flow in a water pipe, is of
great practical importance, as the shock
frequently bursts the pipe.

Geo. N. Peck describes water hammer
as follows:

“When a liquid is flowing through a
pipe there is a certain amount of energy in
the liquid, and if we stop the flow this
energy must be used up in some way.

“If the liquid is incompressible, and we
stop the flow suddenly, the energy of the

liquid is used up in doing work on the pipe
by stretching it or increasing its diameter.

“If the liquid is compressible, the en-
ergy of the liquid is used up in compress-
ing the liquid and stretching the pipe.
Nearly all bursting of pipes is due to a
sudden checking of the velocity of the
liquid or to the freezing of the liquid.”

The following summary and conclusions
are based on exhaustive experiments con-
ducted by Prof. Joukovsky, of Moscow,
Russia, to determine the effects of water
hammer in pipes.

1. The shock pressure is transmitted
through the pipe with a constant velocity,
which seems to be independent of the in-
tensity of the shock. This velocity de-
pends upon the elasticity of the material

€ pipes and upon, the ratio of the
288 of their walls to their diameter.
Ordinarily, in cast-iron pipes the ratio of
to diameter decreases somewhat
rease of the diameter; hence the
7 of the pressure wave is a little
in pipes of large diameters, than in
pes of smaller diameters.
T pipes of diameters from 2+to 6 inches
velocity is about 4,200 feet per second;
24-inch pipe it is about 3,290 feet per
econd.

speed of propagation of the pressure
remains the same, whether the
ck is caused by arr sting the flow of a
olumn of water moving in a pipe, or by
suddenly changing the pressure in the
column of water (flowing or standing) in

any part and by any other means.

2. 'The shock pressure is transmitted
along the pipe with constant intensity.
The shock pressure is proportional to the
destroyed velocity of lowand to the speed
of propagation of the pressure wave. For
ordinary cast-iron pipes, of diameters from
two to siX inches, the increase of pressure,
for every foot per second of extinguished
velocity of flow, is about four atmospheres
(58.8 1bs.) and for a twenty-four inch pipe,
about three atmospheres (44.1 1bs

*For example: By suddenly closing a
valve on a line, from two to six inches in
diameter, in which the water is flowing at
a velocity of five lineal feet per second,
would cause an increase of pressure or
‘water hammer” of approxXimately 294
Ibs., and this shock pressure would be
transmitted along the entire length of the
pipe with constant intensity,
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Showing U. S. Gallons in Given Number
of Gubic Feet

Gallons Cf};}é}t{“ Gallons

600 4,488
700 5.
800 5,

488.3
236.3
900 6,732.4
1,000 7,480.0
2,000 14,961.0
3,000 22,441.5
4,000 29,922.0
5,000 37,402.6
6,000 44,883.1
7,000 52,363.6
8,000 59,844.1
9,000 67,324.6
10,000 74.805.2
20,000 149,610.4
30,000 224,415.6
40,000 299,220.7
50,000 374,025.9
60,000 448,831.1
70,000 523,636.3
80,000 598,441.5
90,000 673,246.7
100,000 748,051.9
200,000 | 1,496,103.8
300,000 | 2,244,155.7
400,000 | 2,992,207.6
8 500,000 | 3,740,259.5
748.0 600,000 | 4,488,311.4
1,496.1 700,000 | 5,236,363.3
2,244.1 800,000 | 5,984,415.2
( 2,992.2 900,000 | 6,732,467.1
500 3,740.2 1,000,000 | 17,480,519.0

=30 D0 U1 =3

WD s W

TNHOOoooooo
WX OO RDUT

N=Ro RN R NG BTN

tern of the a_bove diameters, and of depth not given,

00 00 00 1> €0 i RO I O 1 =1 80 DD s
by the required depth in feet.

D OT O O DO =t
RABBERBRE voomomwppmo

* DEPTH IN FEET AND CONTENTS IN GALLONS

From the above any cubic feet reading can
readily be converted into U. S. gallons, as fol-
jows :

How many gallons are represented by 53,928
cubic feet ?

50,000 cubic feet = 874,025.9 gallons
3,000 i T 22,44105 5
900 o = 6,732.4 %
20 5 149.6 45
8 % 598

53,928 cubic feet — 403,409.2 gallons

Diameter in
* To ascertain contents of a round tank or cis

TABLE SHOWING CONTENTS IN GALLONS OF ROUND TANKS AND CISTERNS
multiply the contents of tank one foot deep
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Loss by Friction of Water in Pipes—

Continued

Gals. per
minute.

50/3.65(0.5010.12|0.05
5016.0110.81/0.20(0.07

SIZES OF PIPE—INSIDE DIAMETER.

12
in.

1,920
1.89/0.26(0.07(0.03(0.01 .
2.66(0.37/0 090,04
4.7310.65(0.16/0.06
0.25(0.09/0.04 0.009(0.005
0.53(0.18/0.08
0.32(0 13(0.063
0.49]0.20
0.70{0.29
-|0.95/0.38]..
1.2300.49
g 0.362

0.515
+10.69¢

0.730[0.408

USEFUL

FACTORS FOR WATER

Based on Weights at 62° F. (Standard Temperature)

Enf.z“l‘ish Gallons

Liters x 2,202
, “ 'x .035302

x 61.023
x  .26417
Xl . 2202

i
Kokus x

x 11008.00

X 47.6535

= pounds
= cubic feet
= cubic inches
= English gallons
= Liters
= Kokus, Japan
= Bedeps Russia

3.7854
020985
.30815

i [
X 160372
x 271.12

= pounds

= cubic feet

= cubic inches

x 11997 = U. S. gallons

X 4.5413 == Liters

X 025175 = Kokus, Japan
X .36969 == Bedeps. Russia

= pounds
== cubic feet
== cubic inches
=TU. S. gallons
= English gallons

X .0055435 = Kokus, Japan
x  .081405

397.22028
b4 6.3703

— Bedeps, Russia

= pounds

= cubic feet

= cubic inches
= U. 8. gallons

39.722028 = English gallons

%
x 180.39
x 14,68:

Bedgps x 27.05

X  .43381
x 749.618

X 3.24512
X 240D
x 12.2843
#13

‘

“

Liters
47 = Bedeps, Russia

= pounds

= cubic feet

= cubic inches

= U. 8. gallons

= English gallons
= Liters

-0680983 = Kokus, Japan

Cubic ft. of water x  62.355

of water

= pounds
x 1728.00 = cubic inches
7.4805 = U. S. gallons
6.2355 = English gals.
28.317 = Liters
15698 = Kokus, Japan
2.30562 = Bedeps, Russia

X .016037 = cubic feet

x 27.712 = cubic inches

x 11997 = U.S. gallons

Xt il = English gallons
x .45413 = Liters

x 0025175 = Kokus, Japan
x .036969 = Bedeps, Russia
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STEAM.,

A cubic inch of water, evaporated under ordi-
nary atmospheric pressure. will &
approximately. one cubic foot ¢
exerts a mechanical force equal to
pounds one foot high.

27,222 cubic feet of steam wei

13,817 cubic feet of air we
specific gravity of steam,
being 411 that of air at 34°F.,
water at the same temperature.

Each nominal horse-power of
from four to eight g

In calculating the horse-power of boilers allow
for tabular boilers 15 square feet, for flue boilers
12 square feet. and for cylinder boilers 10 square
feet of heating surface per horse-power.

The unit of power for boilers opted by
Committee of Judges of the Centennial Exhib
is as follows: One horse-power equ 30 pou
of water evaporated into dry steam per hour
feed water at 100°F., and under a pressure
1bs. per square inch above the a mosphere.

One square foot of grate surface will consume
from 10 to 12 pounds of hard coal, or from 18 to 20
pounds of soft coal. per hour, natural draft. With
forced draft these amounts can be doubled.

Good boilers will evaporate from 7 to 10 pounds
of water per hour per pound of coal.

Steam at.a given temperature is said to be satu-
rated when it is of maximum density for that tem-
perature. Steam in contact with water is satura-
ted steam.

Steam which has water (in the form of small
drops) suspended in it is called wet or supersatu-
rated steam. If wet steam be heated until all the
water suspended in it is evaporated, it is said to be
dryed.

If dry saturated steam be heated when not in
contact with water, its temperature is raised and
its density is diminished or its pressure is raised.
The steam is then said to be super-heated.

Let W:weight of a given quantity of wet steam,
w—=weight of water suspended in this steam, then
dryness fraction=W—w

W

Under ordinary conditions and good stoking the
dryness fraction is about 95 per cent.

Gircumference and Areas of Gircles
D=Diameter of Circle A=—Area of Circle
A=11D2=785398 D?

28.274
29.060
29.845
30.631
31.416
2.3562 442 |f 1 82.201
2.7489 ? 32.987

§ 3 33.772
34.558
35.343
§ 5 | 86.128
1.767 % | 86.914
2.074 37.699
2.405 4 | 38.485
2.761 75 | 89.270
3.142 % | 40.055
3.976 8 40.841
4.909 41.626
5.940 3 42.412
7.069 A | 43.197
8.296 4 43.982
9.621 44,768
11.045 %, | 45.553 3
12.566 2 | 46.338 | 170.87
14,186 || 1 47,124 | 176.71
15.904 5 47.909 | 182.65
17.721 48.695 | 188.69
19.635 % | 49.480 | 194.83
21.648 50.265 | 201.06
23.758 674 | 51.836 | 213.82
25.967 53.407 | 226.98
28.274 1 54,978 | 240.53
30.680 56.549 | 254.47
33.183 % | 58.119 | 268.80
35.785 59.690 | 283.53
38.485 %5 | 61.261 | 298.65
41.282 62.832 | 314.16
44,179 % | 64.403 | 330.06
47.173 65.973 | 346.36
50.265 % | 67.544 | 363.05
53.456 69.115 | 380.13
56.745 % | 70.686 | 397.61
60.132 72.257 | 415.48




Gircumferences and Areas of Circles

(CONTINUED,)

Circum.
Circum

73.827
75.398
76.969
78.540
80.111
81.681
83.252
84.823 ()
86.394| 593.96
87.965| 615.75
89.535| 637.94
91,106 660.52
92.677| 683.49
94.248| 106,86 || 5314 168 075
95.819| 730.62 || & 1¢€
97.889| 754.77 % 217
98.960 | 779.31 ([ ¢ J”Z 788
100.531| 804.25 % | 174.358
102.102| 829.58 || 5 175.929
103.673| 855.30 || 56%% | 177.500
105.243| 881.41 || * 179.071
106.8141 907.92 180,642
108.385| 984.82 || 5 li\? 212
109.956 | 962.11
111.527| 989.80
118.097] 1017.9 5
114.668 | 1046.3 38.496 /87(.1
116.239| 1075.2 || 60% A 2874.8
117.810| 1104.5 5 .68 2922.5
119.381 1 1134.1 6175 29170.6
120.951 | 1164.2 o7 94. 3019.1
122.522 | 1194.6 5225 | 196,350 | 3068.0
124.093 | 1225.4 5 197.920 |- 3117.2
125.664 | 1256,6 6372 | 199.491 | 3166.9
127.235 | 1288.2 > 201.062 3217.0
128.805 | 1320.3 6475 | 202.633 2()7 5
130,376 | 1352.7 204.204
131.947| 1385.4 Y% | 205.774
133.518 | 1418,6 5| 207,345
185.088 | 1452,2 7 | 208.916
136.659| 1486,2 | 210.487
138.230 | 1520.5 % | 212,058
139.801 | 1555.3 5 213,628
141.3721 1590.4 | 6 | 215.199
142.942 | 1626.0 216,770
144.513 | 1661,9 | % | 218.841
146.084 | 1698,2 219.911

QRS TS inpedd

WEIGHTS AND MEASURES

Troy Weight

=1 pwt. 12 ounces=1 pound.
1 ounce.
ed for weighing gold. silver and jewels,

Apothecames Weught

12 polmd
Gt he o and pound in this are the same as in
Troy weight.
Avoirdupois Weight
ains=1 dram. 4 quarters—=1 cwt.
2,000 1bs short ton.
2,240 1bs.=1 long ton.
25 pounds=1 quarter,
Dry Measure
quart, 4 pecks=1 bushel.
peck, 36 bushels=1 chaldron.
Liquid Measure
pint. 313 gallons=1 barrel,
quart, 2 barrels=1 ll()"‘bhedd.
quarts=1 gallon,
Time Measure
60 seconds=1 minute, 24 hours=1 day.
es—1 hour, 7 days=1 week.
, 30 or 31 days=1 calendar month (30 days=1
month in computing interest).
days=Il year. 366=1 leap year.
Circular Measure
60 seconds=1 minute. 30 degrees=1 sign,
60 minutes=1 degree, 90 degree quadrant,
4 quadrants=12 signs, or 360 degrees=1 circle,
Long Measure
40 rods=1 furlong,
8 furlongs=1 sta. mile.
3 miles=1league.
Cloth Measure

24 inches=1 nail. 4 quarters=1 yard.
4 nails=L quarter.

12 inches=1 foot.
3 feet=1 yard.
51 yards=1 rod.

Mariners’ Measure
6 feet—1 fathom. 5,280 feet=1 sta. mile,
120 fath.=1 cab. length. 6,085 feet=—1 naut. mile,
Tl cable lengths=1 mile.
Miscellaneous
3 inches=1 palm. 18 inches=I cubit.
4 inches=1 hand. 21.8 in.=1 Bible Cubit.
6 inches=1 span. 2} ft.=1 Military pace,
Square Measure
144 s8q, in.=1 sq. foot. 40 8q. rods=1 rood.
9 5q. feet=1 sq. yard. 4 roods=1 acre.
3024 8q. yards=1'sq. rod. 640 acres—1 $q. mile,
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Surveyors’ Measure

7.92 inches=1 link.
25 links=1 rod.

4 rods=1 chain.

10 8q. chains or 160 square rods=I1 acre.

640 acres=1 8q. mile.

36 8q. miles (6 miles sq.)=1 township.

Cubic Measure

1,728 cubic in.=1 cu. ft.
27 cubic ft. cu, yd.

128 cu. ft.=1 cord (wood)
40 cu. ft.=1 ton(shpg.)

2,150.42 cu. inches=1 standard bushel.

‘()8 8 cu. inches:
1 cu. foot=

standard gallon,
about four-fifths of a bushel.

Metric Equivalents

Linear Measure

1 centimeter=0.3937 in.
1 decimeter—=3.937 in. 1
0.328 feet, )
1 meter—=39,37 in.—
1.0936 yards. J
1 dekameter—=

9884 rods.
1 kilometer=0,62137 mile.

4 centimeters.
048 decimeters.
0.9144 meter.
5029 dekameter.
1 mile=1.6093 kilometers

Square Measure

1 8q. centimeter=0.1550 (
8q. in.

1 8q. decimeter=0,1076 \
8q. feet,

18q, xneter—l 196 8q. yds.

1 are.—=3.954 8q. rods.

1 hektar=2.47 acres.

1sq. kilometcr:O.BSﬁ}
8q. m.

1 8q.in.—=6.452 square
centimeters

1 8q. foot=Y.2¢
decimeter

1 sq. yd.=0.8361 square
meter,

1 8q. r0d=0.2529 are.

1 acre=0.4047 hektar.

1 8q. mile=2.59 square
kilometers.

square

Measure of Volume

1 cu. centimeter—=0.061

30 § 114
1 cu. decimeter=0.0353
cu. ft.

1 cu. melsr} {1 .308 c. yd. 1 cu. yd

1 ster
1 liter=

0.2759 cd.
0.908 qt. dry
1.0567 qt .liq.

PHIRRI 7 gals.
1 dekaliter—= 135 peck.
1 heckt0.=2.8375 bushels.

I chiiini=16
mete
1cu.foot
mete

39.cu. centi-
8.317 cu. deci-

=0.7646 cu. met.
4 sters.
101 liters.
0.9463 liters.
3785 dekaliter.
0.881 dekaliter.
1 bu.=0.3524 hektoliter.

1 cord
1 qt. dry

Weights

1 gram=0.0527 ounce.

1 kilogram=—2.2046 1bs.

1 metric ton=1.1023 Eng-
lish tons.

.35 grams,
4536 kilogram.
iEn al ish ton=0.9072
metric ton.

Approximate Metric Equivalents

1 decimeter=4 inches.

1 hektar—=2%; acres.

— [1.06 qts. liquid.
Llitor 10.9 qt. dry.
1 hektoliter: hu
1 kilogram=21-5

5 1
1 ster. or cu. meter=14 of} 1 metric ton=2 ‘lt){) Hs

a cord.
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SOUTH CHESTER GENUINE
WROUGHT IRON CASING

Threads
Per
Inch

Inside Weight
Diameter, Per Foot,
Inches Pounds

SOUTH CHESTER CALIFORNIA

WROUGHT IRON CASING

All 10 Thread
Inside Outgide Weight
Diameter, Diameter, Per Foot,
Inches Inches Pounds

5 6

6
6
63




MERCHANT PI RE:
Inside Weight Threads

Diameter Per Foot Per
Inches Pounds Inch

-49.00...

LINE PIPE.

Inside Weight Test Threaas
Diameter Per F't. Pounds
Inches Pounds

&1y
8 & 111,

& 113,

& 10

SOUTH CHESTER WROUGHT IRON
TUBING.
Inside Weight Threads
Diameter Per Foot Per
Inches Pounds Inch

96

DRIVE PIPE,
SOUTH CHESTER WROUGHT IRON

Ao inehi 15 Poungd 10 Thread

TEemmmnd A s Thread.

Inside Weight
Diameter Per Foot
Inches Pounds
2 ey .. .74
& 7.54
9.00




WHITLOCK
Manila Drilling Cables

combine all that is essential in a
first-class manila rtope, selected
long fibre carefully laid, and be-
sides are lubricated in a way that
keeps the cable flexible despite the

drying character of California cli-

mate. A special non-drying lubri-
cant doesthis. The practical value
of this feature of WinigleeksCable is
attested by every user.

We solicit inquiries and stand

ready to demonstrate our claims.
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