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Mathematical Formulas—Continued

R

C

Torus Frustum of Cone

D2

H

1D

Torus Frustum of Cone

A = 4π2CR

V = 2π2CR2

V = 1 πH [(D1
2+D2

2)+(D1XD2)]
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AMERICAN’s STANDARD COLOR CODES

AMERICAN routinely paints different colored marks on certain products to help dif-
ferentiate them and facilitate identification.

Painted daub(s) on face of bell

Pink Coal Tar Epoxy lining
Red Full-length pipe cut shorter than nominal as allowed by 

AWWA Standards

Painted face of bell

White Special deflection Fastite bells

Painted band immediately behind bell

Blue Pipe with taps, welded-on bosses or outlets. (Blue circle 
also painted around the tap, boss, or outlet.)

Green Pipe gauged full length for field cutting

Notes:
•Products to be furnished with special coatings, primers, 
etc., on the O.D. will not have color codings.

•Color codings are subject to change without notice. 
Contact AMERICAN for current codings.

•If special color codes are required to meet specific 
project requirements, the above colors should be avoided 
if at all possible.

•Other markings in addition to color codes may be painted 
or stencilled on products.
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Decimal of an Inch and of a Foot
Table No. 17-14

.0052 1⁄16 .2552 31⁄16 .5052 61⁄16 .7552 91⁄16666

.0104 1⁄8 .2604 31⁄8 .5104 61⁄8 .7604 91⁄811
1⁄64 .015625 3⁄16

17⁄64 .265625 33⁄16
33⁄64 .515625 63⁄16

49⁄64 .765625 93⁄1616

.0208 1⁄4 .2708 31⁄4 .5208 61⁄4 .7708 91⁄411

.0260 5⁄16 .2760 35⁄16 .5260 65⁄16 .7760 95⁄1616

1⁄32 .03125 3⁄8 9⁄32 .28125 33⁄8 17⁄32 .53125 63⁄8 25⁄32 .78125 93⁄811
.0365 7⁄16 .2865 37⁄16 .5365 67⁄16 .7865 97⁄1616

.0417 1⁄2 .2917 31⁄2 .5417 61⁄2 .7917 91⁄211
3⁄64 .046875 9⁄16

19⁄64 .296875 39⁄16
35⁄64 .546875 69⁄16

51⁄64 .796875 99⁄1616

.0521 5⁄8 .3021 35⁄8 .5521 65⁄8 .8021 95⁄811

.0573 11⁄16 .3073 311⁄16 .5573 611⁄16 .8073 911⁄161
1⁄16 .0625 3⁄4 5⁄16 .3125 33⁄4 9⁄16 .5625 63⁄4 13⁄16 .8125 93⁄411

.0677 13⁄16 .3177 313⁄16 .5677 613⁄16 .8177 913⁄161

.0729 7⁄8 .3229 37⁄8 .5729 67⁄8 .8229 97⁄811
5⁄64 .078125 15⁄16

21⁄64 .328125 315⁄16
37⁄64 .578125 615⁄16

53⁄64 .828125 915⁄161
.0833 115⁄16 .3333 415⁄16 .5833 715⁄16 .8333 1015⁄16

.0885 11⁄16 .3385 41⁄16 .5885 71⁄16 .8385 101⁄166

3⁄32 .09375 11⁄8 11⁄32 .34375 41⁄8 19⁄32 .59375 71⁄8 27⁄32 .84375 101⁄866

.0990 13⁄16 .3490 43⁄16 .5990 73⁄16 .8490 103⁄166

.1042 11⁄4 .3542 41⁄4 .6042 71⁄4 .8542 101⁄466

7⁄64 .109375 15⁄16
23⁄64 .359375 45⁄16

39⁄64 .609375 75⁄16
55⁄64 .859375 105⁄166

.1146 13⁄8 .3646 43⁄8 .6146 73⁄8 .8646 103⁄866

.1198 17⁄16 .3698 47⁄16 .6198 77⁄16 .8698 107⁄166

1⁄8 .1250 11⁄2 3⁄8 .3750 41⁄2 5⁄8 .6250 71⁄2 7⁄8 .8750 101⁄266

.1302 19⁄16 .3802 49⁄16 .6302 79⁄16 .8802 109⁄166

.1354 15⁄8 .3854 45⁄8 .6354 75⁄8 .8854 105⁄866

9⁄64 .140625 111⁄16
25⁄64 .390625 411⁄16

41⁄64 .640625 711⁄16
57⁄64 .890625 1011⁄16

.1458 13⁄4 .3958 43⁄4 .6458 73⁄4 .8958 103⁄466

.1510 113⁄16 .4010 413⁄16 .6510 713⁄16 .9010 1013⁄16

5⁄32 .15625 17⁄8 13⁄32 .40625 47⁄8 21⁄32 .65625 77⁄8 29⁄32 .90625 107⁄866

.1615 115⁄16 .4115 415⁄16 .6615 715⁄16 .9115 1015⁄16

.1667 215⁄16 .4167 515⁄16 .6667 815⁄16 .9167 1115⁄16

11⁄64 .171875 21⁄16
27⁄64 .421875 51⁄16

43⁄64 .671875 81⁄16
59⁄64 .921875 111⁄166

.1771 21⁄8 .4271 51⁄8 .6771 81⁄8 .9271 111⁄866

.1823 23⁄16 .4323 53⁄16 .6823 83⁄16 .9323 113⁄166

3⁄16 .1875 21⁄4 7⁄16 .4375 51⁄4 11⁄16 .6875 81⁄4 15⁄16 .9375 111⁄466

.1927 25⁄16 .4427 55⁄16 .6927 85⁄16 .9427 115⁄166

.1979 23⁄8 .4479 53⁄8 .6979 83⁄8 .9479 113⁄866

13⁄64 .203125 27⁄16
29⁄64 .453125 57⁄16

45⁄64 .703125 87⁄16
61⁄64 .953125 117⁄166

.2083 21⁄2 .4583 51⁄2 .7083 81⁄2 .9583 111⁄266

.2135 29⁄16 .4635 59⁄16 .7135 89⁄16 .9635 119⁄166

7⁄32 .21875 25⁄8 15⁄32 .46875 55⁄8 23⁄32 .71875 85⁄8 31⁄32 .96875 115⁄866

.2240 211⁄16 .4740 511⁄16 .7240 811⁄16 .9740 1111⁄16

.2292 23⁄4 .4792 53⁄4 .7292 83⁄4 .9792 113⁄466

15⁄64 .234375 213⁄16
31⁄64 .484375 513⁄16

47⁄64 .734375 813⁄16
63⁄64 .984375 1113⁄16

.2396 27⁄8 .4896 57⁄8 .7396 87⁄8 .9896 117⁄866

.2448 215⁄16 .4948 515⁄16 .7448 815⁄16 .9948 1115⁄16

1⁄4 .2500 315⁄16
1⁄2 .5000 615⁄16

3⁄4 .7500 915⁄16 1 1.0000 1215⁄16
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Equivalents and Conversion Factors
English

The word gallon, used in any conversion factor, designates the U.S. gallon.
Likewise, the word ton designates a short ton, 2,000 pounds.

The figures 10-1, 10-2, 10-3, etc., denote 0.1, 0.01, 0.001, etc., respectively.
The figures 101, 102, 103, etc., denote 10, 100, 1000, etc., respectively.
“Parts Per Million,” (designated as p.p.m.), is always by weight. As used in the

sanitary field, p.p.m. represents the number of pounds of dry solids contained in one
million pounds of water. In this field, one part per million may be expressed as 8.345
pounds of dry solids to one million U.S. gallons of water.

Conversion factors are based on water at a temperature of 4°C unless otherwise
noted.
Table No. 17-15

Multiply By To Obtain
Acres.............................................................43,560 .....................................Square feet
Acre-feet.......................................................43,560 .....................................Cubic feet
Acre-feet.....................................................325,851 .....................................Gallons
Atmospheres ...................................................29.92 .....................................Inches of mercury
Atmospheres ...................................................33.90 .....................................Feet of water
Atmospheres ...................................................14.70 .....................................Lbs/sq. inch
Barrels cement....................................................376 .....................................Pounds-cement
Bags or sacks-cement ...........................................94 .....................................Pounds-cement
B.T.U.............................................................778.17 .....................................Foot-lbs
B.T.U.............................................................3.9301 x 10-4 ............................Horsepower-hrs.
B.T.U.............................................................2.9306 x 10-4 ............................Kilowatt-hrs.
B.T.U./min. ...................................................12.970 .....................................Foot-lbs/sec.
B.T.U./min. ...............................................0.023581 .....................................Horsepower
B.T.U./min. ...............................................0.017584 .....................................Kilowatts
Cubic feet ...................................................7.48052 .....................................Gallons
Cubic feet ........................................................1728 .....................................Cubic inches
Cubic feet ...................................................0.03704 .....................................Cubic yards
Cubic feet/second .....................................0.646317 .....................................Million gals./day
Cubic feet/second .......................................448.831 .....................................Gallons/min.
Cubic inches....................................................5.787 x 10-4 ............................Cubic feet
Cubic inches....................................................4.329 x 10-3 ............................Gallons
Cubic yards ..........................................................27 .....................................Cubic feet
Cubic yards ...................................................46,656 .....................................Cubic inches
Cubic yards .....................................................202.0 .....................................Gallons
Drams .......................................................27.34375 .....................................Grains
Drams ...........................................................0.0625 .....................................Ounces
Fathoms .................................................................6 .....................................Feet
Feet of water.................................................0.8826 .....................................Inches of mercury
Feet of water (at 62°F) ..................................0.4330 .....................................Lbs/sq. inch
Feet of water ................................................62.427 .....................................Lbs/sq. feet
Feet of water...............................................0.02950 .....................................Atmospheres
Foot-pounds ...................................................1.285 x 10-3 ............................B.T.U.
Foot-pounds .................................................5.0505 x 10-7 ............................Horsepower-hrs.
Foot-pounds ...................................................3.766 x 10-7 ............................Kilowatt-hrs.
Foot-pounds/min. .........................................3.0303 x 10-5 ............................Horsepower
Foot-pounds/min. ...........................................2.260 x 10-5 ............................Kilowatts
Gallons........................................................0.13368 .....................................Cubic feet
Gallons...............................................................231 .....................................Cubic inches
Gallons, Imperial .........................................1.20095 .....................................U.S. gallons
Gallons, U.S. ...............................................0.83267 .....................................Imperial gallons
Gallons water (at 4°C)...................................8.3453 .....................................Pounds of water
Gallons water (at 62°F) .................................8.3355 .....................................Pounds of water
Gallons/min. ...................................................2.228 x 10-3 ............................Cubic feet/sec.
Gallons/min. .................................................8.0208 .....................................Cu.ft./hr.
Grains (troy)...........................................................1 .....................................Grains (avoir.)



AMERICAN DUCTILE IRON PIPE

17-33

Grains .........................................................0.06480 .....................................Grams
Grains/U.S. gal..............................................17.119 .....................................Parts/million
Grains/U.S. gal..............................................142.86 .....................................Lbs/million gal.
Grains/Imp. gal. ............................................14.254 .....................................Parts/million
Hectares..........................................................2.471 .....................................Acres
Horsepower ..................................................42.407 .....................................B.T.U./min.
Horsepower .......................................................550 .....................................Foot-lbs/sec.
Horsepower ..................................................0.7457 .....................................Kilowatts
Horsepower (boiler) ......................................33,520 .....................................B.T.U./hr.
Horsepower (boiler) ........................................9.824 .....................................Kilowatts
Inches .................................................................1.0 x 10-3 ............................Mils
Inches of mercury............................................1.133 .....................................Feet of water
Inches of mercury..........................................0.4912 .....................................Lbs/sq. inch
Inches of mercury........................................0.03342 .....................................Atmospheres
Inches of water ...........................................0.07355 .....................................Inches of mercury
Inches of water ...........................................0.03613 .....................................Lbs/sq. inch
Kilowatts .........................................................56.87 .....................................B.T.U./min.
Kilowatts .........................................................737.5 .....................................Foot-lbs/sec.
Kilowatts .........................................................1.341 .....................................Horsepower
Miles ................................................................5280 .....................................Feet
Miles/min.............................................................88 .....................................Feet/sec.
Million gals./day .........................................1.54723 .....................................Cubic ft./sec.
Miner’s inches .....................................................1.5 .....................................Cubic ft./min.
Ounces ...........................................................437.5 .....................................Grains
Ounces .........................................................0.9115 .....................................Ounces (troy)
Ounces (fluid) .................................................1.805 .....................................Cubic inches
Parts/million....................................................8.345 .....................................Lbs/million gal.
Parts/million..............................................0.058415 .....................................Grains/U.S. gal.
Parts/million................................................0.07016 .....................................Grains/Imp. gal.
Pounds.................................................................16 .....................................Ounces
Pounds.............................................................7000 .....................................Grains
Pounds........................................................1.21528 .....................................Pounds (troy)
Pounds of water..........................................0.01602 .....................................Cubic feet
Pounds of water..............................................27.68 .....................................Cubic inches
Pounds of water............................................0.1198 .....................................Gallons
Pounds/cubic foot...........................................5.787 x 10-4...........................Lbs/cubic inch
Pounds/sq. foot ..........................................0.01602 .....................................Feet of water
Pounds/sq. inch ..............................................2.307 .....................................Feet of water
Pounds/sq. inch ............................................2.0358 .....................................Inches of mercury
Pounds/sq. inch ..........................................0.06803 .....................................Atmospheres
Quires ..................................................................25 .....................................Sheets
Reams ................................................................500 .....................................Sheets
Square feet.........................................................144 .....................................Square inches
Square feet .....................................................2.296 x 10-5...........................Acres
Square miles.......................................................640 .....................................Acres
Square miles....................................................2.788 x 107 ............................Square feet
Square yards ..........................................................9 .....................................Square feet
Square yards ...................................................2.066 x 10-4...........................Acres
Tons (long).......................................................2240 .....................................Pounds
Tons (long)........................................................1.12 .....................................Tons (short)
Tons (short)......................................................2000 .....................................Pounds
Tons of water/24 hrs...................................0.16639 .....................................Gallons/min.
Watts ..........................................................0.05686 .....................................B.T.U./min.
Watts ............................................................0.7375 .....................................Foot-pounds/sec.
Watts ..............................................................1.341 x 10-3...........................Horsepower

Conversion Factors are based on water at a temperature of 4°C unless otherwise noted.

Equivalents and Conversion Factors
English

Table No. 17-15 - Continued
Multiply By To Obtain
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Equivalents and Conversion Factors
Metric

Table No. 17-16
Multiply By To Obtain
Acres.............................................................4047 .............................Square meters
Acre-feet....................................................1233.5 .............................Cubic meters
Atmosphere .............................................1.01325 .............................Bars
Atmospheres..................................................76.0 .............................Centimeters of mercury
Bars..........................................................0.98692 .............................Atmosphere
Bars................................................................1.02 x 104......................Kgs./sq.meter
Bars........................................................14.50777 .............................Pounds/sq. in.
Bars..............................................................10.20 .............................Meters of water
B.T.U. ........................................................0.2520 .............................Kilogram calories
B.T.U. ..........................................................107.6 .............................Kilogram meters
Centimeters ...............................................0.3937 .............................Inches
Centimeters of mercury............................0.01316 .............................Atmospheres
Centimeters of mercury..............................0.4461 .............................Feet of water
Centimeters of mercury................................27.85 .............................Pounds/sq. ft.
Centimeters of mercury..............................0.1934 .............................Pounds/sq. in.
Centimeters/second.....................................1.969 .............................Feet/minute
Centimeters/second.................................0.03281 .............................Feet/sec.
Centimeters/second.........................................0.6 .............................Meters/min.
Cubic centimeters ........................................3.531 x 10-5 .....................Cubic feet
Cubic centimeters ........................................6.102 x 10-2 .....................Cubic inches
Cubic centimeters ........................................2.642 x 10-4 .....................Gallons
Cubic centimeters............................................10-6 .............................Cubic meters
Cubic centimeters............................................10-3 .............................Liters
Cubic feet ....................................................28.32 .............................Liters
Cubic feet ....................................................2.832 x 104......................Cubic centimeters
Cubic feet ................................................0.02832 .............................Cubic meters
Cubic inches.................................................16.39 .............................Cubic centimeters
Cubic inches.................................................1.639 x 10-5 .....................Cubic meters
Cubic inches.................................................1.639 x 10-2 .....................Liters
Cubic meters................................................35.31 .............................Cubic feet
Cubic meters................................................1.308 .............................Cubic yards
Cubic meters................................................264.2 .............................Gallons
Cubic meters....................................................103 .............................Liters
Cubic yards ................................................0.7646 .............................Cubic meters
Cubic yards ..................................................764.6 .............................Liters
Dram .....................................................1.771845 .............................Grams
Feet .............................................................30.48 .............................Centimeters
Feet ...........................................................0.3048 .............................Meters
Feet of water ...............................................304.8 .............................Kgs./sq. meter
Feet/sec./sec..............................................0.3048 .............................Meters/sec./sec.
Feet/sec. ......................................................30.48 .............................Centimeters/sec.
Feet/sec. ......................................................18.29 .............................Meters/minute
Foot-pounds ..............................................0.1383 .............................Kilogram-meters
Gallons..........................................................3785 .............................Cubic centimeters
Gallons.........................................................3.785 x 10-3 .....................Cubic meters
Gallons.........................................................3.785 .............................Liters
Gallons/minute ........................................0.06308 .............................Liters/second
Gallons/minute ............................................6.308 x 10-5 .....................Cubic meters/sec.
Grams........................................................15.432 .............................Grains
Grams......................................................0.03527 .............................Ounces
Grams..........................................................980.7 .............................Dynes
Grams/sq. centimeter.................................0.9808 x 10-3 .....................Bars
Grams/liter.................................................58.410 .............................Grains/gal.
Grams/liter...................................................8.344 .............................Pounds/1000 gallons
Grams/liter....................................................1000 .............................Parts/million
Grams/cubic centimeter ...............................1.000 x 103......................Kilograms/cubic meter
Inches ..........................................................2.540 .............................Centimeters
Inches ............................................................25.4 .............................Millimeters (mm)
Inches of mercury ........................................345.3 .............................Kgs./sq. meter
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Equivalents and Conversion Factors
Metric

Table No. 17-16—Continued

Multiply By To Obtain
Inches/second..............................................2.540 x 10-2 .....................Meters/second
Inches/sec./sec. ...........................................2.540 x 10-2 .....................Meters/sec./sec.
Kilograms...................................................2.2046 .............................Pounds
Kilogram-calories/minute .............................51.47 .............................Foot-pounds/sec.
Kilogram-calories/minute .........................0.06979 .............................Kilowatts
Kilogram-calories/minute .........................0.09359 .............................Horsepower
Kilograms/sq. meter.....................................1.422 x 10-3 .....................Pounds/sq. inch
Kilometers.....................................................3281 .............................Feet
Kilometers..................................................0.6214 .............................Miles
Kilometers/hour .........................................0.9113 .............................Feet/sec.
Kilometers/hour ...........................................27.78 .............................Centimeters/sec.
Kilowatts......................................................14.33 .............................Kg.-calories/min.
Liters..........................................................0.2642 .............................Gallons
Liters............................................................61.02 .............................Cubic inches
Liters........................................................0.03531 .............................Cubic feet
Meters .........................................................3.281 .............................Feet
Meters .........................................................39.37 .............................Inches
Meters .........................................................1.094 .............................Yards
Meters of water .......................................0.09803 .............................Bars
Meters of water ...........................................1.422 .............................Pounds/sq. inch
Miles............................................................1.609 .............................Kilometers
Miles/minute ...............................................1.609 .............................Kilometers/minute
Milligrams/liter....................................................1 .............................Parts/million
Millimeters ...............................................0.03937 .............................Inches
Newton/Cubic meter ...................................6.365 x 10-3 .....................Pounds/cubic foot
Newtons/sq. millimeter ............................145.045 .............................Pounds/sq.inch
Ounces ....................................................28.3495 .............................Grams
Ounces (fluid) ..............................................29.58 .............................Cubic centimeters
Pounds...................................................453.5924 .............................Grams
Pounds.........................................................4.448 .............................Newtons
Pounds/cubic foot....................................0.01602 .............................Grams/cubic centimeter
Pounds/cubic foot........................................16.02 .............................Kilograms/cubic meter
Pounds/foot.................................................1.488 .............................Kilograms/meter
Pounds/inch.................................................178.6 .............................Grams/centimeter
Pounds/sq. inch .......................................0.06893 .............................Bars
Pounds/sq. foot ...........................................4.883 .............................Kilograms/sq.meter
Pounds/sq. inch .......................................2.30947 .............................Feet of Water (at 62°F)
Pounds/sq. inch ...........................................703.1 .............................Kilograms/sq.meter
Pounds/sq. inch ...........................................6.895 .............................Kilopascals (kPa)
Pounds/sq. inch ...........................................6.895 x 10-3 .....................Megapascals (MPa)
Square centimeters.....................................0.1550 .............................Square inches
Square centimeters.......................................1.076 x 10-3 .....................Square feet
Square feet ..............................................0.09290 .............................Square meters
Square feet/second......................................9.290 x 10-2 .....................Square meters/sec.
Square inches...............................................6.452 .............................Square centimeters
Square kilometers.........................................247.1 .............................Acres
Square kilometers.........................................1.076 x 107......................Square feet
Square kilometers.........................................1.196 x 106......................Square yards
Square meters ..............................................10.76 .............................Square feet
Square meters ..............................................1.196 .............................Square yards
Square miles.................................................2.590 .............................Square kilometers
Square yards ..............................................0.8361 .............................Square meters
Tons (long) ...................................................1016 .............................Kilograms
Tons (metric)....................................................103 .............................Kilograms
Tons (metric).................................................2205 .............................Pounds
Tons (short) .............................................907.185 .............................Kilograms
Watts.......................................................0.01433 .............................Kilogram-calories/minute
Yards .........................................................0.9144 .............................Meters

Conversion factors are based on water at a temperature of 4°C unless otherwise noted.




