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FIELD TESTED and PROVED

History and development

Any new product must have conclusive proof of perform-
ance, and Rock Island’s Fiber Glass Pipe has been subjected
to rigorous testing.

It was laboratory-developed and tested early in 1957.
Major field installations have been in operation for many
years. Thousands of feet of Rock Island’s new tubing and
line pipe are now installed in many Midcontinent oil
fields . . . and are proving extremely effective under condi-
tions requiring severe corrosion or paraffin control, as well
as those calling for high pulsating pressures.

It is performing in salt water disposal wells, waterflood
systems, and many other types of installations.

Description

Rock Island Fiber Glass Pipe has unusual strength. This has
been accomplished through a significant development
which creates maximum strength through pre-stressing.

Similar in principle to pre-stressed concrete, Rock Island
Fiber Glass Pipe is manufactured by pre-stressing alternate
longitudinal and lateral plies of glass roving that are satu-
rated and bonded together with epoxy resin. Maximum
burst and tensile strength is developed, because this
method places the load on the glass rather than on the
epoxy resin.

Manufactured in light, medium, medium-heavy, and
heavy-duty weights, in diameters from 1 in. to 30 in.
Joints are available either in 20 ft or 30 ft lengths. All
weights have infegral joints and the light and medium-
service weights have upset ends for added rigidity and
strength.

“Integral joints for
MAXIMUM STRENGTH”

Rock Island Fiber Glass Pipe and Tubing are designed with
integral joints with the highest tensile strength yet devel-
oped in fiber glass pipe and tubing. This new development
permits much wider applications of fiber glass pipe. It per-
mits longer strings of disposal tubing, larger submergible
pumps, wider application with tension packers and makes
multiple completions easier.

The pipe and tubing have Standard EUE 8-round threads,
which eliminates need for special fittings and connections.
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I. TYPICAL OIH

Tension Packer Permanent Packer
2,600 ft of 2 in. heavy-duty tubing held in 7,500
Ib tension with steel slips. In service since late
1961 on major oil company lease in Osage
County, Oklahoma.

3,750 ft of 22 in. medium-weight tubing, set
in permanent packer with locater seal. Two-
thirds of weight hung on slips. Well is on vac-
vum. In operation since late 1961 on major oil
company lease near Seminole, Oklahoma.




FIELD APPLICATIONS

Air Lift Production

1,000 ft of 1 in. medium-service tubing, carry-
ing 380 psi air pressure, and lifting 20,000 bbl
of water daily on a major oil company lease
near Wink, Texas.

Gas Lift
4,000 ft of 3 in. heavy-duty tubing, free-
swinging on slips. Gas lifting at 840 Ib annulus
pressure through six gas lift valves and lifting
4,000 bbl of salt water at 145°F temperature.
In service since March, 1962, on major oil com-
pany lease near New Orleans, Louisiana.




Line Pipe

6,600 ft of 4 in. lightweight pipe picking up
water from four tank batteries to a disposal
well. In service since early 1961 in West Texas.
High-Pressure Injection

Water Flood

1,500 psig pressure from Multiplex pump. Tem-
perature variation; —13° to 145°F. In service
since May, 1961, near Kermit in West Texas.

I. TYPICAL

Salt Water Disposal

4,200 ft of 3 in. medium-weight tubing, free-
swinging on slips. Annulus loaded with hydro-
carbon. Well is on vacuum in major oil company
lease near St. Louis, Oklahoma. Numerous other
installations since 1961.

DISPOSAL

OIL|



FIELD APPLICATIONS

Submergible Pump
940 ft of 212 in. heavy-duty tubing, 60 hp sub-
mergible pump. Hung in submergible pump
wellhead located near Stroud, Oklahoma. In
continuous service since November, 1961.

Fittings

A full line of fiber glass fittings is available in
complete size and pressure ranges for your oil-
field needs. Special fabrication upon request.
State your needs.




II. FULL LINE OF FIBER GLASS FITTINGS

CROSSES : SADDLES

FLANGES " BULL PLUGS AND
REDHCERS Rock Island, makers of oilfield fiber
glass pipe and tubing, also pro-
vides these stock fittings for every
pipe size from 1 in. to 8 in. and for
pressures up to 1,500 psi. These
fittings are designed for use with
Rock Island pipe and tubing, and
are available with EUE 8-round, 60°
stub, grooved or regular API iron
pipe threads. Manifolds and any
other special connection used in the
oilfield are custom fabricated for
any hook-up with the same per-
formance standards of Rock Island
pipe and tubing.

Glass-epoxy type fittings in stock sizes from 1 in. to 8 in.
Fabricated for working pressures up to 1,500 psi.

Stocked with EUE 8-round, 60° stub, grooved, or AP| iron pipe threads.

CUSTOM-MADE
CROSSOVERS

OF ALL KINDS

8 Whatever your needs, for Rock Island stock fittings or for special custom
inquiry is welcome, and will receive immediate attention.

i O : i
b

.

fabrication, your




III. TYPICAL PIPE PROPERTIES

TENSILE

TABLE 1
Physical Properties Mechanical Properties

Specific gravity . o e Tensile strength, psi

Density, Ib/cu in o J0i Compressive strength, psi . .

Thermal conductivity Btu/hr ff2 °F/ﬂ " . Torsional strength, psi.

Coefficient of thermal expansion m./m,- ] Impact strength, Izod, (ft- lb)/ln of notch .

Specific heat, Btu/Ib-°F. . . ... .. . Interlaminar shear s‘rreng'rh, psi

Maximum service femperature Modulus of elasticity in tension, psi. . .

Flammability . slow 1o self—extmgwshmg Compressive modulus, psi. . ..

Water absorption %, 24 hr. vei.....0.05-0.1 Modulus of rigidity, psi (torsion) veen....07x 106
Rockwell hardness (M scale). .. ........ .over 100
Elongation «af break; ‘Y s s swssomwisanssmosnsassass w8




IV. CHEMICAL RESISTANCE DATA

Except organic acids and strong solvents like ketones, methylene chloride, toluene,
efc., Rock Island pipe is very resistant to crude oils and other petroleum products,
mild solvents, inorganic acids, alkalies, oxidizing agents, salt solutions, and brine.
Our preliminary data on chemical resistance can be reported below:

TABLE 2
TEMEPATURE ©F

Petroleum Products and Solvents

~N
o

Crude Oils (sour and sweet)
Kerosene

Gasoline

Diesel Fuels

Motor Qils

Naphtha

Benzene

Carbon Tetrachloride

00000000
AARAARAAARAARARAARAR

Salt Water

o
=~

Water — 3% potassium dichromate
Water — bromine or chlorine

Acids
Acetic, >10% n

o
Carbonic K. —
K

Hydrochloric, conc. : 0. K.
(Discoloration)
Hydrofluoric, 15% . K.
(Short Duration)

Hydrogen Sulfide LK

(dry & aq. soln.)
Nitric, 10%
Sulfuric, 50%
Phosphoric, 85%

Oxalic, 5%

Alkalis

Sodium Hydroxide, 10-50%
Ammonium Hydroxide

Salt Solution

Aluminum Potassium
Sulfate, saturated
Calcium Hypochlorite, 5%
Sodium Sulfide, Saturated




ROCK ISLAND FIBER GLASS
SPECIFICATIONS and CAPACITIES

V.

S60°'T = Aynes3 ayroads .
199 T8€200 = 189 T«

YET'01

7SS

GI8'E | €ELT

G681

62¢'G| 189°€| 2552

26981

2106

860°S

EE| €62C | G291

L6L°0

69522

69291 | 1008 | 99v'¥ | SO'E

€502

auuq snid adig,

2096

ove's

Ov9'E | ¥19°C

L18'T

626'7| 6V'E€| 62VC

0€5°LT

1Ly

ovLy

6ST'E| VLI'T| LVSTT

v9L'0

866'02

860'GT | 0ES'L| OLI'V | 098C

vE6'1

=4
13jem snid adig it

§2L9'0

0LLED

92€¢°0|¥0ST'0

08600

¢6L€°0|9¥¥2'0|8VST0

89’1

22890

¢L6E0

6Y€¢°0|¥0S1°0|0860°0

vev0'0

G086'T

¥88Y'1 |G2£9°0 |81LED [92€2°0

¥0ST'0

B U/ e

66800

%0500

11€0°0 {1020°0

1E100

£0S0°0( £2€0°0 £020°0

£€961°0

¢160°0

1€50°0

¥I€0°0|1020°0 [T€T00

L5000

8792°0

0661°0 (6680°0 | £6¥0°0 |TTE0°0

1020°0

Y un/y ng

66800

#0500

T11€0°0 {10200

1€100

£0S0°0{ £2€0°0 | L0200

£€961°0

¢160'0

1€50°0

Y1€0°0{1020°0 | I€T100

L5000

8792'0

0661°0 (6680°0 (£6¥0°0 [T1€0°0

10200

: Y ‘eaNy
|BUO1}93S apisu|

86L'¢

€681

0660

gIet

Ul llem
adid jo ealy
|BUOI}D8S $S01)

00061

000°01

0009

000

aInssald
asdejjon

45081 - 5001

@ suonipuoy
Bunesady wnwixey

Bisd
ainssald
|eusaju|

01

(py) 3n3
adA| peasy)

€L0

260

u/a

S0y

662

65°€

W% = ul “welg
Buydnog “xeyy

Sv'e

S6'T

6£C

ual

020

ST°0 0f ST0

€10

Ut 'ssauxaIy] |lem

68'¢

68¢C| G€C

0L S8l

8¢9 g 99

“u ‘a0

WA | W

73 A W

b

73

\\N\—N QsN \\N\F F

7] 74 | AT

ALNQ AAVIH

ALNG AAVH WNIGIN

30IA¥3S WNIGIN YO INIENL

JDIAY3S LHIMN YO 3did NN

32IS TYNINON

€ 3149Vl




12

VI. ANNULAR CAPACITIES

A. Between API Casing and Rock Island Light Service Pipe

TABLE 4

CASING | Size, 0D, in.
PIPE | Ib/ft, plain end
(in.) [1D, in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

. _Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

. Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

. Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

. Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.




VI. ANNULAR CAPACITIES

B. Between API Casing and Rock Island Medium Service Pipe

TABLE 5

Size, 0D, in.
Ib/ft, plain end
1D, in.
A. Cu ft/lin ft
. Water in annulus — Ib/lin ft
. Kerosene in annulus — Ib/lin ft
. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.
. Cu ft/lin ft
. Water in annulus — Ib/lin ft
. Kerosene in annulus — Ib/lin ft
. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.
. Cu ft/lin ft
. Water in annulus — Ib/lin ft
. Kerosene in annulus — Ib/lin ft
. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.
. Cu ft/lin ft
. Water in annulus — Ib/lin ft
. Kerosene in annulus — Ib/lin ft
. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.
. Cu ft/lin ft
. Water in annulus — Ib/lin ft
. Kerosene in annulus — Ib/lin ft
. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.
. Cu ft/lin ft
. Water in annulus — Ib/lin ft
. Kerosene in annulus — Ib/lin ft
. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

13
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VI. ANNULAR CAPACITIES

C. Between API Casing and Rock Island Heavy-Duty Pipe

TABLE 6

CASING | Size, 0D, in.
PIPE | Ib/ft, plain end
(in.) 1D, in.

A. Cu ft/lin ft
. Water in annulus — Ib/lin ft
._Kerosene in annulus — Ib/lin ft
. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

. Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

._Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

._Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.

. Cu ft/lin ft

. Water in annulus — Ib/lin ft

._Kerosene in annulus — Ib/lin ft

. Clearance between casing and pipe coupling
a. Gap in inches
b. Annulus area, sq in.




VII. FRICTION HEAD LOSS
THROUGH ROCK ISLAND PIPE

A. FLOW OF INCOMPRESSIBLE LIQUIDS:
Rock Island fiber glass pipe is smooth and paraffin resistant. The Hazen Williams
“C" factor is very close to 150. For friction head loss calculations, a simplified
equation, which is applicable for Reynolds No. between 4000 and 4.3 x 103,
has been derived for Rock Island pipes
hf =K q1.8 +/0.2
where hf — Head loss in feet of fluid per 100 feet of pipe

+/ — Kinematic viscosity at a specified temperature
in centistokes

— Volumetric flow rate, cfs

K — Constant, depending on Rock Island pipe size

It can be noted that only fluid viscosity is required for any head loss calculations.
The viscosity data for petroleum products, and the effect of temperature, etc.,
are shown in Table 8 and Figs. 5-6 (p. 23) in the Appendix. Flow charts for water,
brine, and crude oil are plotted in Figs. 1-3 (pp. 19-21) based on the above
equation.

B. FLOW OF GASES:

1. Low Pressure Flow: The change of gas density in this case is not significant.
The equation derived by Huff and Logan (Am. Gas. Assoc. Proc., 1935, p.
687) is relatively simple:

2331 (ap) 0.543 d2.631

Q=""20468 0543 o RN

where
A p = Pressure drop, inches of water

= Specific gravity of flowing gas
(air = 1 at room temperature and 30 in. of Hg.)

| = Length of pipe, ft
2. High Pressure Flow: The well known Weymouth formula [Trans. Am. Soc.
Mech. Engrs. 34, 1091-1104, (1912)] can be simplified for Rock Island pipes

by using a natural gas specific gravity of 0.6 at a flowing temperature of
60°F and 14.65 psia:

, cu ft/hr

where
Py = Inlet line pressure, psia
P, = Outlet line pressure, psia
L = Length of line, miles
C = Constant, depending on Rock Island pipe size

A flow chart is shown in Fig. 4.




VIII. SELECTION OF ROCK ISLAND PIPE

A.

— Working Example

DATA REQUIRED:
1. Depth of well

Size of casing

Pumping rate through tubing

Size of steel tubing formerly used
Completion method — Load requirement
Static level of well

Tubing internal pressure at the top of well

Type of fluid in annulus and height above static level.

0 N o ook oS

Type of fluid in tubing

SELECTION PROCEDURE:
1. Maximum axial tensile, T, of tubing required:
T, Ib = Ib/ft X tubing length in ft 4 wt of fluid in tubing*
-+ tension needed for packer or pump in |b
— wit of fluids displaced by tubing in Ib

* when submergible pump is used

2. Friction head loss through tubing:
The proper flow chart can be used as shown in the Appendix (pp. 19-22)

3. Maximum internal pressure at the static level when the annulus is not filled:
P, = 0.433 (Sp Gr) Y + P,

where
P, P, = Fluid pressure in tubing at the top and static level of well respectively, psi
Y — Distance between P; and P, ft

Sp Gr = Specific gravity of fluid in tubing
Fig. 8 on p. 25 is plotted for brine.

4. Maximum collapse pressure at the static level, when the annulus is filled:
Pc = 0.433 (sp gr) X
Sp gr = Specific gravity of fluid in annulus
P. = Maximum collapse pressure, psi
X = Height of fluid in annulus above static level of well, ft
Fig. 9 on p. 26 is for inhibited fresh water, brine, and kerosene.
5. Compare the calculated requirements of tubing with the specified maximum operating specifications of

Rock Island. If the calculated values are higher than the tubing specification, frequently the operating
conditions of well can be modified slightly.

6. Check the maximum coupling diameter of the selected tubing against the ID of casing to make sure
enough clearance is allowed.

C. WORKING EXAMPLE:

16

Given:
Well — 4,400 ft
APl Casing — 5V2 in.
Tension Packer — 2,500 Ib required for 60 durometer rubber
Flow Rate — 600-800 bbl/day
Size of steel tubing had been used — 2 in.
Internal Pressure — Vacuum to 100 psi at the top of well
Static Level — 4,000 ft from surface
Inhibited water can be used in annulus




Solution:

1;

Maximum axial tensile: If the annulus is not filled, with 2 in. Rock Island heavy-duty tubing, the axial
tensile can be calculated by first referring to Table 3 on p. 11 to get wt per ft of tubing (1.36) and the
cross sectional area of the pipe wall (1.563 sq in.). Use a brine density of 72 |b per cu ft, hence:

144

3
T = 4,400 (1.36) + 2,500 — ( )(4,400 - 4,000) 72

— 5,980 + 2,500 — 313
— 8,177 b

[t is obvious that the buoyancy factor, 313 Ib, is not significant. In most cases it can be neglected.

Pressure drop through 2 in. tubing: Using Fig. 2, on p. 20, the head loss is 1.5 ft/100 ft at 800 bbl/day.

1.5
Total head loss = 4,400 (1_00> = 66 ft = 33 psi for brine of 72 Ib/cu ft

Maximum Internal Pressure: If annulus is not fiilled:

Use Fig. 8 on p. 25, when Py = 100 psi, and Y = 4,000 ft
Py = 2,100 psi maximum

Maximum collapse pressure: If annulus is filled with inhibited fresh water, use Fig. 9 on p. 26, for
water, when X = 4,000 P. = 1.750 psi

Comparison:

It is obvious that 2 in. heavy-duty Rock Island tubing does not meet the requirements completely.
However, if the annulus is filled with inhibited water to 1,600 ft above static level, the same tubing will
handle the situation very well. Repeating the above calculations, the following result can be obtained:

a) Maximum Internal Pressure: P, will remain 1,750 psi at the static level; however, this will be
balanced by the fluid in the annulus in operation. The maximum internal pressure in this case
can be obtained by using Y = (4,400 — 2,000) from Fig. 8.

P, = 1,300 psi
b) Maximum Collapse Pressure: Use X = 1,600 and Fig. 9.
P = 700! psi

6. The maximum coupling diameter of Rock Island 2 in. heavy-duty tubing is 3.77 in. 4 144 which is well

below the ID of any 52 in. API casing.

17



FITTINGS and SPECIFICATIONS
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X. APPENDIX
TABLE 8

A. Viscosity and Specific Gravity Data of Petroleum Products

VISCOSITY, CENTISTOKES *
60°F

CRUDE OILS
Texas, Oklahoma 20 - 198 @ 70°F
Wyoming, Montana .86 - 0. 20 - 240 @ 70°F
California .78 - 20 - 1,000 @ 70°F
Pennsylvania - 20 - 43 @ 70°F

GASOLINE - 0.8

JET FUEL - 2.56

KEROSENE - 36

FUEL OIL
No. 1 - 3
No. 2 0.82 - 0. 7
No. 3 0.82 - 0. 12.
No. 5A 0.82 - 0. 87.
No. 5B 0.82 - 132.0
No. 6 0.82 - —_—

DIESEL FUEL OILS —
No. 2D 0.82 - 125
No. 3D 0.82 - 0. 25.0
No. 4D 0.82 - 132.0
No. 5D 0.82 - 1100.0

LUBRICATION OILS
SAE 10 0.88 - 132 -
SAE 20 0.88 - 198 -
SAE 30 0.88 - 660 -
SAE 40 0.88 - 1000 -
SAE 50 0.88 -

* Centipoises — Centistokes X (Sp Gr)

CHART 5 CHART 6

s @ .Mlﬂe

30

w

Oo 102
o* tn:
b ol m,
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Crude Oil Gravity, APl @ 60°F & 1 ATM
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Acre

Acre

Acre

Acre

Acre

Acre foot
Atmosphere
Atmosphere
Atmosphere
Atmosphere

Barrel

Barrel

Bbl of water @ 60°F
Barrel (36° API)
Barrel per hour
Barrel per hour
Barrel per hour
Barrel per day
British thermal unit
British thermal unit
Btu per minute
Centimeter
Centimeter of merc.
Chain

Chain

Cubic centimeter
Cubic foot

Cubic foot

Cubic foot

Cubic foot

Cu ft per minute
Cu ft per minute
Cu ft per minute
Cubic inch

Cubic meter

Cubic meter

Cubic meter

Cubic yard

Cubic yard

Cubic yard

Foot

Foot

Foot

Foot of water @ 60°F
Foot per second

1 1 O V|

L {1 1

APPENDIX

CONVERSION FACTORS

43,560.
4,048.
160.
5,645.4
A047
7,758.
33.94
29.92
760.
14.70
5.6146
42.
.1588
1342
0936
700

2.695
02917
2520
2928
02356
3937
.1934

66.

4.
.06102
1781

7.4805
02832
9091

10.686
28.800
7.481
16.387

6.2897

35314
1.308
4.8089
46,656
7646
30.48
.3048
.3600
4331
68182

square feet
square meters
square rods
square varas (Texas)
hectares

barrels

feet of water
inches of mercury
millimeters of merc.
pounds per sq in.
cubic feet

gallons

metric ton

metric ton

cu ft per minute
gallon per minute
cu in. per second
gallon per minute
kilogram calorie
watt hour
horse-power

inch

pound per sq in.
feet

rods

cuhic inch

barrel

gallons (U. S.)
cubic meter
sacks cement (set)
bbl per hour

cu in. per second
gallons per minute
cubic centimeters
barrels

cubic feet

cubic yards
barrels

cubic inches
cubic meter
centimeters
meter

vara (Texas)
pound per sq in.
mile per hour
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Foot pound

Ft pound per second
Gallon (U. S.)
Gallon (U. S.)
Gallon (U. S.)
Gallon (U. S.)
Gallon (U. S.)
Gallon (Imperial)
Gallon (Imperial)
Gallon per minute
Gallon per minute
Gallon per minute
Grain (Avoirdupois)
Grain per gallon
Grain per gallon
Grain per gallon
Gram

Gram

Gram per liter
Hectare

Hectare
Horse-power
Horse-power
Horse-power
Horse-power
Horse-power
Horse-power hour
Inch

Inch of mercury
Inch of mercury

Inch of water @ 60°F

Kilogram
Kilogram Calorie
Kilogram per sq cm
Kilometer
Kilometer
Kilowatt

Link (Surveyor's)
Liter

Liter

Meter

Meter

Mile

Mile

X. APPENDIX

CONVERSION FACTORS

1 1 (T A 1 O

v | O  { O

.001286
001818
02381
1337
231.000
3.785
8327
1.2009
271.274
1.429
1337

34.286
.06480
17.118
142.86
01714
15.432
03527
58.418
2471
.010
42.44
33,000.
550.
1.014
7457
2,547.
2.540
1.134
4912
.0361
2.2046
3.968
14.223
3,281.
6214
1.341
1.92
.2642
1.0567
3.281
39.37
5,280.
1.609

British thermal unit
horse-power
barrel

cubic feet

cubic inches
liters

gallon (Imperial)
gallon (U.S.)
cubic inches

bbl per hour

cu ft per minute
bbl per day

gram

parts per million
Ib per million gal
gram per liter
grains

ounce

grains per gallon
acres

square kilometer
Btu per minute
ft-lb per minute
ft-Ib per second
horse-power (metric)
kilowatt

British thermal unit
centimeters

feet of water
pound per sq in.
pound per sq in.
pounds

British thermal unit
pounds per sq in.
feet

mile

horse-power
inches

gallon

quarts

feet

inches

feet

kilometers




X. APPENDIX

CONVERSION FACTORS

Mile — 1,900.8 varas (Texas)

Mile per hour = 1.4667 feet per second
Ounce (Avoirdupois) — 437.5 grains

Ounce (Avoirdupois) = 28.3495 grams

Part per million = .05835 grain per gallon
Part per million = 8.345 Ib per million gal
Pood (Russian) — 36.112 pounds

Pound = 7,000. grains

Pound = 4536 kilogram

Pound per sq in. — 2.309 feet of water @ 60°F
Pound per sq in. = 2.0353 inches of mercury
Pound per sq in. — 51.697 millimeters of merc.
Pound per sq in. — .0703 kilograms per sq cm
Lb per million gal = .00700 grain per gallon

Lb per million gal = .11982 parts per million
Quart (Liquid) = .946 liter

Quintal (Mexican) = 101.467 pounds

Rod = 16.5 feet

Rod = 25.0 links

Sack cement (set) = L cubic feet

Square centimeter = 1550 square inch

Square foot = .0929 square meter
Square foot — 1296 square vara (Texas)
Square inch = 6.452 square centimeters
Square kilometer = 3861 square mile

Square meter = 10.76 square feet

Square mile = 2.590 square kilometers
Square vara (Texas) = 7.716 square feet

Temp Centigrade = 5/9 (°F —32)

Temp Fahrenheit = 9/5 °C 432

Temp Absolute C = °C 4273

Temp Absolute F = °F 4-460

Ton (Long) = 2,240. pounds

Ton (Metric) = 2,205. pounds

Ton (Short or Net) = 2,000. pounds

Ton (Metric) — 1.102 tons (short or net)
Ton (Metric) — 1,000. kilograms

Ton (Metric) — 6.297 bbl of water @ 60°F
Ton (Metric) = 7.454 bbl (36° API)

Ton (Short or Net) = 907 ton (metric)

Vara (Texas) = 2.7778 feet

Vara (Texas) = 38.3333 inches

Watt-hour = 3415 British thermal units
Yard = 9144 meter




XI. FIBER GLASS PIPE DIVISION
OFFICE AND PLANT

2501 South West Street WHitehall 2-3237
Wichita, Kansas Area Code 316

SALES AND ENGINEERING REPRESENTATIVES:

Area Code Number
Billings, Montana 406 252-1144
Great Bend, Kansas 316 GLadstone 3-6370
Houston, Texas 713 CApital 2-2497
Lafayette, Louisiana 318 232-3841
Midland, Texas 915 682-3161
Oklahoma City, Oklahoma 405 Windsor 6-1647

Robinson, lllinois 618 544-7397
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ROCK 1) OIL & REFINING CO., INC. [}
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