
Universal Conversion Factors 

To convert units of one system into another, find the given units in the table and multiply by the appropriate conversion 
factor. For example: 

To convert 26.5 centimeters into inches, find centimeters in the table, read across to inches and multiply by 0.3937. 
0.3937 inch 

26.5 cm X = 10.4 inches 
cm 

To convert 8.75 inches into centimeters, find inches in the table, read across to centimeters and multiply by 2.540. 
2.540 cm 

- 22.2 cm 8.75 inches X - - 
inch 

TO CONVERT INTO MULTIPLY BY I TO CONVERT INTO MULTIPLY BY 

abcoulombs 
acres 
acres 
acres 

acres 

acres 
acres 
acres 
acres 
acre-feet 
acre-feet 
ampereslsq cm 
ampereslsq cm 
ampereslsq in 
ampereslsq in 
ampereslsq meter 
ampereslsq meter 
ampere-hours 
ampere-hours 
ampere-turns 
ampere-turnslcm 
ampere-turnslcm 
ampere-turnslcm 
ampere-turnslin 
ampere-turnslin 
ampere-turnslin 
ampere-turnslmeter 
ampere-turnslmeter 
ampere-turnslmeter 
angstrom unit 
angstrom unit 
angstrom unit 
ares 
ares 
ares 
ares 
astronomical units 
atmospheres 
atmospheres 
atmospheres 
atmospheres 
atmospheres 
atmospheres 
atmospheres 
atmospheres 
atmospheres 
atmospheres 

barrels (US, dry) 
barrels (US, dry) 
barrels (US, liq) 
barrels (oil) 
bars 
bars 
bars 
bars 
bars 

A 
statcoulombs 
sq chains (Gunter's) 
sq rods 
square links 

(Gunter's) 
hectares or 

sq hectometers 
sq ft 
sq meters 
sq miles 
sq yd 
cu ft 
gallons 
ampslsq in 
ampslsq meter 
ampslsq cm 
ampslsq meter 
ampslsq cm 
ampslsq in 
coulombs 
faradays 
gilberts 
amp-turnslin 
amp-turnslmeter 
gilbertslcm 
amp-turnslcm 
amp-turnstmeter 
gilbertslcm 
amp-turnslcm 
amp-turnslin 
gilbertslcm 
inches 
meters 1 X 10-lo --- ~ ~ - ~ 

microns or (I*.) I x - ~ o - ~  
acres (US) 0.02471 
sq yd 119.60 
acres 0.02471 
sq meters 100.0 
kilometers 1.495 X lo8 
tonlsq in 0.007348 
cm of mercury 76.0 
mm of mercury 760.0 
torrs 760.0 
f t  of water (at 4OC) 33.90 
in of mercury (at 0°C) 29.92 
kglsq cm 1.0333 
kglsq meter 10,332 
lblsq in 14.70 
tonslsq ft 1.058 

B 
cu in 
quarts (dry) 
gallons 
gallons (oil) 
atmospheres 
dyneslsq cm 
kglsq meter 1.020 
lblsq ft 
lblsq in 

baryes 
bolts (US cloth) 
Btu 
Btu 
Btu 
Btu 
Btu 
Btu 
Btu 
Btu 
Btu 
B t u h  
B t u h  
B tulhr 
Btulhr 
Btdmin 
B tulmin 
Btdmin 
Btulmin 
Btulsq ftlmin 
bucket (UK dry) 
bushels 
bushels 
bushels 
bushels 
bushels 
bushels 
bushels 

calories, gram 
(mean) 

candlelsq cm 
candlelsq inch 
Celsius 
centares (centimes 
centigrams 
centiliters 
centiliters 
centiliters 
centiliters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeter-dynes 
centimeter-dynes 
centimeter-dynes 
centimeter-grams 
centimeter-grams 
centimeter-grams 
centimeters of 

mercury 
centimeters of 

mercury 

dyneslsq cm 
meters 
liter-atmosphere 
ergs 
foot-lb 
gram-calories 
horsepower-hr 
joules 
kilogram-calories 
kilogram-meters 
kilowatt-hr 
foot-lblsec 
gram-callsec 
horsepower-hr 
watts 
foot-lblsec 
horsepower 
kilowatts 
watts 
wattslsq in 
cubic cm 
cu ft 
cu in 
cu meters 
liters 
pecks 
pints (dry) 
quarts (dry) 

Btu (mean) 
lamberts 
lamberts 
Fahrenheit 
sq meters 
grams 
ounces (fl) 
cu In 
drams 
liters 
feet 
inches 
kilometers 
meters 
miles 
millimeters 
mils 
yards 
cm-grams 
meter-kg 
lb-ft 
cm-dynes 
meter-kg 
lb- f t  

atmospheres 

ft of water 
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Universal Conversion Factors (Continued) 

TO CONVERT INTO MULTIPLY BY 
centimeters of 

mercury kglsq meter 136.0 
centimeters of 

mercury lblsq f t  27.85 
centimeters of 

mercury lblsq in 0.1934 
centimeterslsec ftlrnin 1.1969 
centimeterslsec ft/sec 0.03281 
centimeterslsec kilometerslhr 0.036 
centimeterslsec knots 0.1943 
centimeterslsec meterslmin 0.6 
centimeterslsec milesh 0.02237 
centimeterslsec mileslmin 3.728 X lop4 
centimeterslseclsec ft/seclsec 0.03281 
centimeterslseclsec kmlhrlsec 0.036 
centimeterslseclsec meterslseclsec 0.01 
centimeterslseclsec miles/hr/sec 0.02237 
chain inches 792.00 
chain meters 20.12 
chains (surveyors' 

or Gunter's) yards 2 2 . 9  
circular mils sq cm 5.067 X 1 0  
circular mils sq mils 0.785rf 
circular mils sq in 7.854 X 10- 
circumference radians 6.283 
cords cord ft 8 
cord feet cu ft 16 
coulomb statcoulombs 2.998 X lo9 
coulombs faradays 1.036 X loW5 
coulombslsq cm coulombslsq in 64.52 
coulombslsq cm coulombslsq meter lo4 
coulombslsq in coulombslsq cm 0.1550 
coulombslsq in coulombslsq meter 1,550 
coulombs/sq meter coulombslsq cm loW4 
coulombslsqlmeter coulombslsq in 6.452 X loW4 
cubic centimeters cu ft 3.531 X loW5 
cubic centimeters cu in 0.06105 
cubic centimeters cu meters 10- 
cubic centimeters cu yards 1.308 X lop4 
cubic centimeters drams (fl) 0.2705 
cubic centimeters gallons (US) 2.642 X loW4 
cubic centimeters gills 8.454 X loW3 
cubic centimeters liters 0.001 
cubic centimeters milliliters 1.0 
cubic centimeters minims 16.23 1 
cubic centimeters ounces (fl) 0.033! 
cubic centimeters pints (liq) 2.113 x 10- 
cubic centimeters quarts (liq) 1.057 X loW3 
cubic feet bushels 0.8036 
cubic feet cu cm 28,316.85 
cubic feet cu ~n 1,728.0 
cubic feet cu meters 0.02832 
cubic feet cu yards 0.03704 
cubic feet drams (fl) 7660.05 
cubic feet gallons (US) 7.48052 
cubic feet gallons (UK) 6.229 
cubic feet gills 239.38 
cubic feet liters 28.32 
cubic feet milliliters 28,3 16.85 
cubic feet minims 459,603.1 
cubic feet ounces (fl) 957.51 
cubic feet pecks 3.2143 
cubic feet pints (dry) 5 1.428 
cubic feet pints (liq) 59.84 
cubic feet quarts (dry) 25.714 
cubic feet quarts (liq) 29.92 
cubic feet/min cu cmlsec 472.0 
cubic feet/min gallonslsec 0.1247 
cubic feet/min literslsec 0.4720 
cubic feet/min lb of waterlmin 62.43 
cubic feet/sec million galslday 0.646317 
cubic feet/sec gallonslmin 448.831 

TO CONVERT INTO MULTIPLY BY 
cubic inches bushels 4.650 X 
cubic inches cu cm 16.37 
cubic inches cu ft 5.787 X 10- 
cubic inches cu meters 1.639 X loW5 
cubic inches cu yards 2.143 X loW5 
cubic inches drams (fl) 4.4322 
cubic inches gallons (US) 4.329 X 10- 
cubic inches gallons (UK) 3.605 X 
cubic inches gills 0.1385 
cubic inches liters 0.01639 
cubic inches milliliters 16.39 
cubic inches mil-ft 1.061 X lo5 
cubic inches minims 265.974 
cubic inches ounces (fl) 0.5541 
cubic inches pecks 1.860 X 10- 
cubic inches pints (dry) 0.0298 
cubic inches pints (liq) 0.03463 
cubic inches quarts (dry) 0.0149 
cubic inches quarts (liq) 0.01732 
cubic meters bushels 28.38 
cubic meters cu cm 1 o6 
cubic meters cu ft 35.31 
cubic meters cu in 61,023.74 
cubic meters cu yards 1.308 
cubic meters gallons (US) 264.2 
cubic meters gallons (UK) 220.0 
cubic meters liters 1,000.0 
cubic meters milliliters 1 o6 
cubic meters pecks 113.51 
cubic meters pints (dry) 1,816.166 
cubic meters 

pints (Ii3) 
2,113.0 

cubic meters quarts ( V) 908.083 
cubic meters quarts (liq) 1,057 
cubic yards cu cm 7.646 X lo5 
cubic yards cu f t  27.0 
cubic yards cu in 46,656.0 
cubic yards cu meters 0.7646 
cubicyards gallons (US) 202.0 
cubic yards gallons (UK) 168.2 
cubic yards liters 764.6 
cubic yards milliliters 7.646 X lo5 
cubic yards pints (liq) 1,615.9 
cubic yards quarts (liq) 807.9 
cubic yardslmin cubic ft/sec 0.45 
cubic yardslmin gallonslsec 3.367 
cubic yardslmin literslsec 12.74 

D 
Dalton gram 1.650 X 
days seconds 86,400.0 
decigrams grams 0.1 
deciliters liters 0.1 
decimeters meters 0.1 
degrees (angle) quadrants 0.01 11 1 
degrees (angle) radians 0.01745 
degrees (angle) seconds 3,600.0 
degreeslsec radianslsec 0.01745 
degreeslsec revolutionslmin 0.1667 
degreeslsec revolutions/sec 2.778 X 10- 
deka rams EE 10.0 
dekafters 10.0 
dekameters meters 10.0 
drams (avdp) drams (apoth) 0.4557 
drams (avdp) grains 27.3437 
drams (avdp) grams 1.7711 
drams (avdp) kilograms 1.7718 X 10- 
drams (avdp) milligrams 1771.85 
drams (avdp) ounces (apoth or 

troy) 0.0570 
drams (avdp) ounces (avdp) 0.0625 
drams (avdp) pennyweights 1.139 
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Universal Conversion Factors (Continued) 

TO CONVERT 

drams (avdp) 

drams (avdp) 
drams (avdp) 
drams (apoth) 
drams (apoth) 
drams (apoth) 
drams (apoth) 
drams (apoth) 
drams (apoth) 

drams (apoth) 
drams (apoth) 
drams (apoth) 

drams (apoth) 
drams (apoth) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
drams (fl) 
dynes 
dynes 
dynes 

dynes 
dynes 
dynes 
dyneslcm 
dyneslsq cm 
dyneslsq cm 
dyneslsq cm 

dyneslsq cm 

ell 
ell 
em, pjca 
em, pica 
ergs 
ergs 
ergs 
ergs 
ergs 
ergs 
ergs 
ergs 
ergs 
ergs 
ergs 
ergslsec 
ergslsec 
ergslsec 
ergslsec 
ergslsec 
ergslsec 
ergslsec 

Fahrenheit 
farads 
faradayslsec 
faradays 

INTO MULTIPLY BY I TO CONVERT INTO 

pounds (apoth or 
troy 

pounds (avdp) 
scruples 
drams (avdp) 
grains 
grams 
kilograms 
milligrams 
ounces (apoth or 

troy) 
ounces (avdp) 
pennyweights 
pounds (apoth or 

troy) 
pounds (avdp) 
scruples 
cu cm 
cu ft 
cu in 
gallons (US) 
gills 
liters 
milliliters 
minims 
ounces (fl) 
pints (liq) 
quarts (llq) 
grams 
jouleslcm 
jouleslmeter 

(newtons) 
kilograms 
poundals 
pounds 
ergslsq mm 
atmospheres 
bars 
in of mercury 

at 0°C 
in of water at 4OC 

E 
cm 
inches 
inches 
cm 
Btu 
dyne-centimeters 
foot-lb 
gram-calories 
gram-cm 
horsepower-hr 
joules 
kg-calories 
kg-meters 
kilowatt-hr 
watt-hr 

faraday s 
fathoms 
fathoms 
feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet of water 
feet of water 
feet of water 
feet of water 
feet of water 
feet of water 
feetlmin 
feetlmin 
feetlmin 
feetlmin 
feetlmin 
feetlsec 
feetlsec 
feetlsec 
feetlsec 
feetlsec 
feetlsec 
feetlseclsec 
feetlseclsec 
feetlseclsec 
feetlseclsec 
feetl100 feet 
foot-candles 
foot-pounds 
foot-pounds 
foot-pounds 
foot-pounds 
foot-pounds 
foot-pounds 
foot-pounds 
foot-pounds 
foot-poundslmin 
foot-poundslmin 
foot-poundslmin 
foot-poundslmin 
foot-poundslmin 
foot-poundslsec 
foot-poundslsec 
foot-poundslsec 
foot-poundslsec 
foot-poundslsec 
furlongs 
furlongs 
furlongs 

coulombs 
meters 
feet 
centimeters 
inches 
kilometers 
meters 
miles (nautical) 
miles (statute) 
millimeters 
mils 
yards 
atmospheres 
in of mercury 
kglsq cm 
kglsq meter 
lblsq ft 
lblsq in 
c d s e c  
feetJsec 
kmhr  
meterslmin 
mileshr 
c d s e c  
m 
knots 
meterslmin 
mileshr 
mileslmin 
cdseclsec 
kmlhrlsec 
meterslseclsec 
mileshrlsec 
percent grade 
lumenslsq meter 
Btu 
ergs 
gram-calories 
hp-hr 
joules 
kg-calories 
kg-meters 
kilowatt-hr 
Btulmin 
foot-lblsec 
horsepower 
kg-calorieslmin 
kilowatts 
Btu/hr 
Btutmin 
horsepower 
kg-calorieslmin 
kilowatts 
miles (US) 
rods 
feet 

Bhdmin 5.688 X 1 gallons (US) cu cm 
dyne-cmlsec 1.002 gallons (US) cu ft 
ft-lblmin 4.427 X 10- gallons (US) cu in 
ft-lblsec 7.3756 X 10-8 gallons (US) cu meters 
horsepower 1.341 X 10-'" 
kg-calorieslmin 1.433 X 10;; 
kilowatts 10- 

F 
Celsius 0.556"F - 17.8 
microfarads 1 o6 
ampere (abs) 9.6500 X lo4 
ampere-hr 26.80 

gallons (US) cu yards 
gallons (US) drams (fl) 
gallons (US) gallons (UK) 

I Gallons i u s j  
- 
gills 

gallons (US) Gters 
gallons (US) milliliters 
gallons (US) minims 
gallons (US) ounces (fl) 
gallons (US) pints (liq) 

MULTIPLY BY 

9.649 X lo4 
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Universal Conversion Factors (Continued) 

TO CONVERT 
gallons (US) 
gallons (UK) 
gallons (UK) 
gallons (UK) 
gallons (UK) 
gallons (UK) 
gallons (UK) 
gallons of water 
gallonslmin 
gallonslmin 
gallonslmin 
gauss 
gauss 
gauss 
gauss 
gilberts 
gilbertslcm 
gilbertslcm 
gilbertslcm 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills (UK) 
grade 
grajns 
gra!ns 
gra!ns 
grFns 
grFns 
grams 

grajns 
grqns 
grains 

gr+ns 
grams 
grains (troy) 
grains (troy) 
grains (troy) 
grains (troy) 
grainslLTS gal 
grainslLTS gal 
grainslLTK gal 
grams 
grams 
grams 
grams 
grams 
grams 

grams 
grams 
grams 

grams 
grams 
grams 

grams 
grams 
grams 
grams 

INTO MULTIPLY BY I TO CONVERT INTO MULTIPLY BY 
quarts (liq) 
cu ft 
cu in 
cu meters 
cu yards 
gallons (US) 
liters 
lb of water 
cu ftlsec 
literslsec 
cu ftlhr 
lineslsq in 
weberslsq cm 
weberslsq in 
weberslsq meter 
ampere-turns 
amp-turnslcm 
amp-turnslin 
amp-turnslmeter 
cu cm 
cu ft 
cu in 
drams (fl) 
gallons (US) 
liters 
milliliters 
minims 
ounces (fl) 
pints (liq) 
quarts (liq) 
cu cm 
radian 
drams (apoth) 
drams (avdp) 
grams 
kilograms 
milligrams 
ounces (apoth or 

troy) 
ounces (avdp) 
pennyweights 
pounds (apoth or 

troy) 
pounds (avdp) 
scruples 
grains (avdp) 
grams 
ounces (avdp) 
pennyweight (troj 
partslmillion 
lblmillion gal 
partslmillion 
drams (apoth) 
drams (avdp) 
dynes 
grains 
jouleslcm 
jouleslmeter 

(newtons) 
kilograms 
milligrams 
ounces (apoth or 

troy) 
ounces (avdp) 
pennyweights 
pounds (apoth or 

troy) 
pounds (avdp) 
poundals 
scruples 
slugs 

grams 
gramslcm 
gramslcu cm 
gramslcu cm 
gramslcu cm 
gramslliter 
gramsfliter 
gramsfliter 
grams~liter 
gramslsq cm 
gram-calories 
gram-calories 
gram-calories 
gram-calories 
gram-calories 
gram-calories 
gram-calorieslsec 
gram-centimeters 
gram-centimeters 
gram-centimeters 
gram-centimeters 
gram-centimeters 

hand 
hectares 
hectares 
hectograms 
hectoliters 
hectometers 
hectowatts 
henries 
hogsheads (UK) 
hogsheads (US) 
hogsheads (US) 
horsepower 
horsepower 
horsepower 
horsepower 
horsepower 
horsepower 
horsepower 
horsepower (boiler) 
horsepower (boiler) 
horsepower (metric) 
horsepower (metric) 
horsepower-hours 
horsepower-hours 
horsepower-hours 
horsepower-hours 
horsepower-hours 
horsepower-hours 
horsepower-hours 
horsepower-hours 
hours 
hours 
hundredweights 

(long) 
hundredweights 

(long) 
hundredweights 

(10%) 
hundredweights - 

(long) 
hundredweights 

(long) 
hundredweights 

(10%) 
hundredweights 

(long) 

tons (short) 
lblin 
lblcu ft 
Iblcu in 
Iblmil-ft 
grainslgal 
lb11,OOO gal 
lblcu ft 
partslmillion 
Iblsq ft 
Btu 
ergs 4.1868 X lo7 
ft-lh 3.0880 
horsepower-hr 1.5596 x 10:' 
kilowatt-hr 1.1630 X 
watt-hr 1.1630 X 
Btulhr 
Btu 
ergs 980.: 
joules 9.807 X 10- 
kg-cal 2.343 X lo-' 
kg-meters lo-s 

H 
cm 
acres 
sq ft 

RE 
meters 
watts 
millihenries 
cu ft 
cu ft 
gallons (US) 
B tulmin 
ft-lblmin 
ft-lblsec 
horsepower (metric) 
kg-calorieslmin 
kilowatts 
watts 
B tulhr 
kilowatts 
horsepower 
ft-lblsec 
Btu 
ergs 
ft-lb 
gm-cal 
joules 
kg-calories 
kg-meters 
kilowatt-hr 
days 
weeks 

cwt (short) 

kilograms 

ounces 

pounds 

slugs 

tons (long) 

tons (short) 
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Universal Conversion Factors (Continued) 

TO CONVERT INTO MULTIPLY BY TO CONVERT 
kilograms 

INTO 
jouleslmeters 

(newtons) 
milligrams 
ounces (apoth or 

troy 
ounces (avdp) 
pennyweights 
pounds (apoth or 

troy 
pounds (avdp) 
poundals 
scruples 
slugs 
tons (metric) 
tons (long) 
tons (short) 
g d c u  cm 
lblcu ft 
lblcu in 
lblmil-foot 
lblft 
dynes 
atmospheres 
ft of water 
in of mercury 
lblsq ft 
lblsq in 
atmospheres 
bars 
ft of water 
in of mercury 
lblsq ft 
lblsq in 
kglsq meter 
Btu 
ft-lb 
hp-hr 
joules 
kg-meters 
k~lojoules 
kilowatt-hr 
Btu 
ergs 
ft-lb 
joules 
kg-calories 
kilowatt-hr 
maxwells 
liters 
centimeters 
feet 
inches 
meters 
miles 
millimeters 
yards 
cmlsec 
Wmin 
Wsec 
knots 
meterslmin 
mileshr 
cdseclsec 
Wseclsec 
meterslseclsec 
miles/hr/sec 
BtuJmin 
foot-lblmin 
foot-lblsec 
horsepower 
kg-calorieslmin 

MULTIPLY BY 
hundredweights 

(short) 
hundredweights 

(short) 
hundredweights 

(short) 
hundredweights 

(short) 
hundredweights 

(short) 
hundredweights 

(short) 
hundredweights 

cwt (short) 
kilograms 
kilograms kilograms 

kilograms 
kilograms 
kilograms 

ounces 

pounds 

slugs kilograms 
kilograms 
kilograms 
kilograms 
kilograms 
kilograms 
kilograms 
kilogramslcu meter 
kilogramslcu meter 
kilogramslcu meter 
kilogramslcu meter 
kilogramslmeter 
kilogramslsq cm 
kilogramslsq cm 
kilogramslsq cm 
kilogramslsq cm 
kilogramslsq cm 
kilogramslsq cm 
kilogramslsq meter 
kilogramslsq meter 
kilogramslsq meter 
kilogramslsq meter 
kilogramslsq meter 
kilogramslsq meter 
kilogramslsq mm 
kilograms-calories 
kilogram-calories 
kilogram-calories 
kilogram-calories 
kilogram-calories 
kilogram-calories 
kilogram-calories 
kilogram-meters 
kilogram-meters 
kilogram-meters 
kilogram-meters 
kilogram-meters 
kilogram-meters 
kilolines 
kiloliters 
kilometers 
kilometers 
kilometers 
kilometers 
kilometers 
kilometers 
kilometers 
kilometershr 
kilometersh 
kilometersh 
kilometersh 
kilometershr 
kilometershr 
kilometershr/sec 
kilometershrlsec 
kilometersMsec 
kilometerslhr/sec 
kilowatts 
kilowatts 
kilowatts 
kilowatts 
kilowatts 

tons (metric) 

tons (long) (short) 
hundredweights 

(short) tons (short) 

I 
centimeters 
feet 
meters 
miles 
miles (naut) 
millimeters 
mils 
yards 
atmospheres 
ft of water 
kglsq cm 
kglsq meter 
lblsq ft 
lblsq in 

inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches of mercury 
inches of mercury 
inches of mercury 
inches of mercury 
inches of mercury 
inches of mercury 
inches of water 

(at 4°C) 
inches of water 

(at 4°C) 
inches of water 

(at 4°C) 
inches of water 

(at 4°C) 
inches of water 

(at 4°C) 
inches of water 

(at 4°C) 
international ampere 
international volt 
international volt 

atmospheres 

in of mercury 

kglsq cm 

ozlsq in 

lblsq ft 

lblsq in 
ampere (abs) 
volts (abs) 
joules 

J 
Btu joules 

joules 
joules 
joules 
joules 
joules 
jouleslcm 
jouleslcm 
jouleslcm 

ergs 
ft-lb 
kg-calories 
kg-meters 
watt-hr 
grams 
dynes 
jouleslmeter 

(newtons) 
poundals 
pounds 

jouleslcm 
jouleslcm 

K 
cwt (long) 
cwt (short) 
drams (apoth) 
drams (avdp) 
dynes 
grains 
grams 
jouleslcm 

kilograms 
kilograms 
kilograms 
kilograms 
kilograms 
kilograms 
kilograms 
kilograms 
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Universal Conversion Factors (Continued) 

TO CONVERT INTO MULTIPLY BY I TO CONVERT INTO MULTIPLY BY 
kilowatts 
kilowatt-hours 
kilowatt-hours 
kilowatt-hours 
kilowatt-hours 
kilowatt-hours 
kilowatt-hours 
kilowatt-hours 
kilowatt-hours 
kilowatt-hours 

kilowatt-hours 

knots 
knots 
knots 
knots 
knots 
knots 

league 
light year 
light year 
lineslsq cm 
lineslsq in 
lineslsq in 
lineslsq in 
lineslsq in 
links(engineer's) 
links(surveyor's) 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
literslmin 
literslmin 
lumenslsq ft 
lumen 

lumen 
lumenlsq ft 
lux 

maxwells 
maxwells 
megalines 
megohms 
megohms 
meters 
meters 
meters 
meters 
meters 
meters 

watts 1.000.0 
Btu 
ergs 
ft-lb 
gram-calories 
horsepower-hr 
joules 
kg-calories 
kg-meters 
lb of water evav- 

orated from and at 
2 12°F. 3.53 

lb of water raised 
from 62" to 212'E 22.75 

ft/hr 6,080 
kilometersh 1.8532 
nautical milesihr 1 .O 
statute mileshr 
Y& 
ftlsec 

L 
miles (approx.) 
miles 
kilometers 
gauss 
gauss 
weberslsq cm 
weberslsq in 
weberslsq meter 
inches 
inches 
bushels 
cu cm 
cu ft 
cu in 
cu meters 
cu yards 
drams (fl) 
gallons (US) 
gallons (UK) 
gills 
milliliters 
minims 
ounces (fl) 
pecks 
pints (dry) 
pints (liq) 
quarts (dry) 
quarts (liq) 
cu ftlsec 
gallsec 
foot-candles 
spherical candle 

power 
watt 
lumenlsq meter 
foot-candles 

M 
kilolines 
webers 
maxwells 
microhms 
ohms 
centimeters 
feet 
inches 
kilometers 
miles (naut) 
miles (stat) 

meters 
meters 
meters 
meters 
meterslmin 
rneterslmin 
rneterslmin 
meterslmin 
meterslmin 
rneterslmin 
meterslsec 
meterslsec 
meterslsec 
meterslsec 
meterslsec 
meterslsec 
meterslseclsec 
meterslseclsec 
meterslseclsec 
meterslseclsec 
meter-kilograms 
meter-kilograms 
meter-kilograms 
microfarad 
micrograms 
microhms 
microhms 
microliters 
microns 
miles (naut) 
miles (naut) 
miles (naut) 
miles (naut) 
miles (naut) 
miles (naut) 
miles (statute) 
miles (statute) 
miles (statute) 
miles (statute) 
miles (statute) 
miles (statute) 
miles (statute) 
miles (statute) 
milesihr 
milesihr 
milesihr 
mileshr 
milesihr 
milesihr 
milesihr 
mileslhr 
miles/hr/sec 
miles/hr/sec 
mileshrlsec 
milesihrlsec 
mileslrnin 
mileslmin 
mileslmin 
mileslrnin 
mileslrnin 
mil-feet 
milliers 
milligrams 
milligrams 
milligrams 
milligrams 
milligrams 
milligrams 

milligrams 
milligrams 

millimeters 
rods 
yards 
varas 
cmlsec 
ftlmin 
ftlsec 
k m h  
knots 
mileshr 
feetlmin 
feetlsec 
kilometersh 
kilometerslmin 
mileshr 
mileslmin 
cmlseclsec 
ftlseclsec 
kmlhrlsec 
mileshrlsec 
cm-dynes 
cm-gm 
lb-ft 
farads 
grams 
megohms 
ohms 
liters 
meters 
feet 
inches 
kilometers 
meters 
miles (statute) 
yards 
centimeters 
feet 
inches 
kilometers 
meters 
miles (naut) 
rods 
yards 
c d s e c  
ftlmin 
ftlsec 
km/hr 
krdmin 
knots 
meterslmin 
mileslrnin 
cdseclsec 
ftlseclsec 
km/hrIsec 
meterslseclsec 
c d s e c  
ftlsec 
krnlmin 
knotslmin 
mi l e sh  
cu in 
kilograms 
drams (apoth) 
drams (avdp) 
grains 
grams 
kilograms 
ounces (apoth ( 

troy) 
ounces (avdp) 
pennyweights 
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Universal Conversion Factors (Continued) 

TO CONVERT 
milligrams 

INTO 
pounds (apoth 

troy) 
pounds (avdp) 
scruples 
partslmillion 
henries 
cu cm 
cu ft 
cu in 
drams (fl) 
gallons (US) 
gills 
liters 
minims 
ounces (fl) 
pints (liq) 
quarts (liq) 
centimeters 
feet 
inches 
kilometers 
meters 
miles 
mils 
yards 
atmospheres 
torr 
meters 
cu Wsec 
centimeters 
feet 
inches 
kilometers 
yards 
cu Wmin 
cu cm 
cu cm 
cu ft 
cu in 
drams (fl) 
gallons (US) 
gills 
liters 
milliliters 
ounces (fl) 
pints (liq) 
quarts (11q) 
degrees 
quadrants 
radians 
seconds 
kilograms 
kilometers 
kilowatts 

MULTIPLY BY TO CONVERT 
ounces (avdp) 
ounces (avdp) 

INTO 
milligrams 
ounces (apoth or 

troy 
pennyweights 
pounds (apoth or 

MULTIPLY BY 
28,349.5 

milligrams 
milligrams 
milligrams~liter 
millihenries 
milliliters 
milliliters 
milliliters 
milliliters 
milliliters 
milliliters 
milliliters 
milliliters 
milliliters 
milliliters 
milliliters 
millimeters 
millimeters 
millimeters 
millimeters 
millimeters 
millimeters 
millimeters 
millimeters 
millimeters of Hg 
millimeters of Hg 
millimicrons 
million galslday 
mils 
mils 
mils 
mils 
mils 
miner's inches 
minims (UK) 
minjms 
m?n!ms 
q n ? m s  
m!ntms 
m!ntms 
m!n!ms 
minims 
mi+ms 
m&ms 
mnims 
minims (liq) 
minutes (angles) 
minutes (angles) 
minutes (angles) 
minutes (angles) 
mynagrams 
myriameters 
myriawatts 

ounces (avdp) 
ounces (avdp) 

troy 
pounds (avdp) 
scruples 

ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (apoth or 

troy) 
ounces (fl) 
ounces (fl) 
ounces (fl) 
ounces (fl) 
ounces (fl) 
ounces (fl) 
ounces (fl) 
ounces (A) 
ounces (fl) 
ounces (fl) 
ounces (A) 
ounceslsq in 
ounceslsq in 

slugs 
tons (long) 
tons (metric) 
tons (short) 

drams (apoth) 

drams (avdp) 

grains 

grams 

kilograms 

milligrams 

ounces (avdp) 

pennyweights 
pounds (apoth or 

troy) 

pounds (avdp) 

scruples 
cu cm 
cu ft 
cu in 
drams (fl) 
gallons (US) 
gills 
liters 
milliliters 
minims 
pints (liq) 
quarts (liq) 
dyneslsq cm 
poundslsq in 

P 
miles 
kilometers 
grainsIUS gal 
grainsIUK gal 
lblmillion gal 
cu ~n 
liters 
bushels 
cu ft 
cu in 
cu meters 

parsecs 
parsecs 
partslmillion 
partslmillion 
partslrnillion 
pecks (UK) 
pecks (UK) 
pecks 
pecks 
pecks 
pecks 

N 
decibels 
dynes 

nepers 
newtons 

0 
ohm (abs) 1 .OOO: 
megohms 10- 
microhms 1 o6 
cwt (long) 5.5804 X 
cwt (short) 6.25 X 

pecks liters 
pecks pints (dry) 
pecks quarts (dry) 
pennyweights drams (apoth) 
pennyweights drams (avdp) 
vennvweights grains 

ohm (Int) 
ohms 
ohms 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 
ounces (avdp) 

drank (apoth) 7.292 
drams (avdp) 16.0 
grains 437.5 
grams 28.349527 
kilograms 0.0283 

penniweights 
u 

grams 
pennyweights kilograms 
pennyweights milligrams 
pennyweights ounces (apoth or 

troy 
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Universal Conversion Factors (Continued) 

TO CONVERT 

pennyweights 
pennyweights 

pennyweights 
pennyweights 
pints (dry) 
pints (dry) 
pints (dry) 
pints (dry) 
pints (dry) 
pints (dry) 
pints (dry) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
pints (liq) 
Planck's quantum 
poise 
poundals 
poundals 
poundals 
poundals 

poundals 
poundals 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 

pounds (avdp) 
pounds (avdp) 
pounds (avdp) 

pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 

pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (avdp) 
pounds (apoth or 

troy) 
pounds (apoth or 

troy) 
pounds (apoth or 

troy) 
pounds (apoth or 

troy) 
pounds (apoth or 

troy) 
pounds (apoth or 

troy) 

INTO MULTIPLY BY I TO CONVERT INTO 

ounces (avdp) 
pounds (apoth or 

troy) 
pounds (avdp) 
scruples 
bushels 
cu ft 
cu in 
cu meters 
liters 
pecks 
quarts (dry) 
cu cm 
cu ft 
cu in 
cu meters 
cu yards 
drams (fl) 
gallons (US) 
gills 
liters 
milliliters 
minims 
ounces (fl) 
quarts (liq) 
erg-sec 
g d c m  sec 
dynes 
grams 
jouleslcm 
jouleslmeter 

(newtons) 
kilograms 
pounds 
cwt (long) 
cwt (short) 
drams (apoth) 
drams (avdp) 
dynes 
grains 
grams 
joules/cm 
jouleslmeter 

(newtons) 
kilograms 
milligrams 
ounces (apoth or 

troy) 
ounces (avdp) 
pennyweights 
poundals 
pounds (apoth or 

troy) 
scruples 
slugs 
tons (long) 
tons (metric) 
tons (short) 

drams (apoth) 

drams (avdp) 210.65 

grains 5,760.0 

grams 373.2417 - 
kilograms 

milligrams 

pounds (apoth or 
troy 

pounds (apoth or 
troy 

pounds (apoth or 
troy) 

pounds (apoth or 
troy 

pounds (apoth or 
troy 

pounds (apoth or 
troy 

pounds (apoth or 
troy 

pounds (apoth or 
troy 

pounds of water 
pounds of water 
pounds of water 
pounds of waterlmin 
pound-feet 
pound-feet 
pound-feet 
poundslcu ft 
poundslcu ft 
poundslcu ft 
poundslcu ft 
poundslcu in 
poundslcu in 
poundslcu in 
poundslcu in 
poundslft 
poundslin 
poundslmil-foot 
poundslsq ft 
poundslsq ft 
poundslsq ft 
poundslsq ft 
poundslsq ft 
poundslsq in 
poundslsq in 
poundslsq in 
poundslsq in 
poundslsq in 

quadrants (angle) 
quadrants (angle) 
quadrants (angle) 
quadrants (angle) 
quarts (dry) 
quarts (dry) 
quarts (dry) 
quarts (dry) 
quarts (dry) 
quarts (dry) 
quarts (dry) 
quarts (liq) 
quarts (liq) 
quarts (liq) 

ounces (apoth or 
troy) 

ounces (avdp) 

pennyweights 

pounds (avdp) 

scruples 

tons (long) 

tons (metric) 

tons (short) 
cu f t  
cu in 
gallons 
cu ftlsec 
cm-dynes 
cm-gm 
meter-kg 
g d c u  cm 
kglcu meter 
lblcu in 
lblmil-foot 
g d c u  cm 
kglcu meter 
lblcu ft 
lblmil-foot 
kglmeter 
g d c m  
g d c u  cm 
atmospheres 
ft of water 
in of mercury 
kglsq meter 
Iblsq in 
atmospheres 
ft of water 
in of mercury 
kglsq meter 
lblsq ft 

Q 
degrees 
minutes 
radians 
seconds 
bushels 
cu f t  
cu in 
cu meters 
liters 
pecks 
pints (dry) 
cu cm 
cu ft 
cu in 

quarts (liq) cu meters 
quarts (liq) cu yards 
quarts (liq) drams (fl) 
quarts (liq) gallons (US) 
quarts (liq) gills 
auarts (lia) liters 
Suarts (l i4 milliliters 
quarts (liq) minims 
quarts (liq) ounces (fl) 
quarts (liq) pints (liq) 

MULTIPLY BY 

12.0 

13.1657 

240.0 

0.822857 

288.0 

3.6753 X 

3.7324 X 
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Universal Conversion Factors (Continued) 

TO CONVERT INTO MULTIPLY BY 

radians 
radians 
radians 
radians 
radianslsec 
radianslsec 
radianslsec 
radianslsedsec 
radians/sec/sec 
radianslseclsec 
revolutions 
revolutions 
revolutions 
revolutionslmin 
revolutionslmin 
revolutionslmin 
revolutionslmin/min 
revolutions/min/min 
revolutionslmin/min 
revolutionslsec 
revolutionslsec 
revolutionslsec 
revolutions/sec/sec 
revolutions/sec/sec 
revolutionslseclsec 
rods 
rods 
rods (surveyors' 

measure) 
rods 

scruples 
scruples 
scruples 
scruples 
scruples 
scruples 
scruples 

scruples 
scruples 
scruvles 

scruples 
seconds (angle) 
seconds (angle) 
seconds (angle) 
seconds (angle) 
slugs 
slugs 
slugs 
slugs 
slugs 
slugs 
slugs 
slugs 
sphere 
square centimeters 
square centimeters 
square centimeters 
square centimeters 
square centimeters 
square centimeters 
square centimeters 
square feet 
square feet 
square feet 
square feet 
square feet 

R 
degrees 
minutes 
quadrants 
seconds 
degreeslsec 
revlmin 
revlsec 
revlminlmin 
revlminlsec 
revlseclsec 
degrees 
quadrants 
radians 
degreeslsec 
radianslsec 
revlsec 
radianslseclsec 
rev/min/sec 
revlseclsec 
degreeslsec 
radianslsec 
revlmin 
radians/sec/sec 
revlmin/min 
rev/min/sec 
chain (Gunter's) 
meters 

yards 
feet 

S 
drams (apoth) 
drams (avdp) 
grains 
grams 
kilograms 
milligrams 
ounces (apoth or 

troy 
ounces (avdp) 
pennyweights 
nounds lanoth or 

troy) ' ~ -- 

pounds (avdp) 
degrees 
minutes 
quadrants 
radians 
cwt (long) 
cwt (short) 
grams 
kilograms 
ounces (avdp) 
pounds (avdp) 
tons (long) 
tons (short) 
steradians 
circular mils 
s9 ft 
sq in 
sq meters 
sq miles 
sq - 
sq yd 
acres 
circular mils 
sq cm 
sq in 
sq meters 

TO CONVERT 
square feet 
square feet 
square feet 
square inches 
square inches 
square inches 
square inches 
square inches 
square inches 
square kilometers 
square kilometers 
square kilometers 
square kilometers 
square kilometers 
square kilometers 
square kilometers 
square meters 
square meters 
square meters 
square meters 
square meters 
square meters 
square meters 
square miles 
square miles 
square miles 
square miles 
square miles 
square millimeters 
square millimeters 
square millimeters 
square millimeters 
square mils 
square mils 
square mils 
square yards 
square yards 
square yards 
square yards 
square yards 
square yards 
square yards 

temperature ("C) 
+273 

temperature ("C) + 17.78 
temperature ("F) + 460 
temperature ("F) 
- 32 

tons (long) 
tons (long) 
tons (long) 
tons (long) 
tons (long) 
tons (long) 
tons (long) 
tons (long) 
tons (metric) 
tons (metric) 
tons (metric) 
tons (metric) 
tons (metric) 
tons (metric) 
tons (short) 
tons (short) 
tons (short) 
tons (short) 

INTO MULTIPLY BY 
sq miles 
sq mm 
sq yd 
circular mils 
sq cm 
sq ft 
sq mm 
sq mils 
S9 yd 
acres 
sq cm 
sq ft 
sq ln 
sq meters 
sq miles 
S9 yd 
acres 
sq cm 
sq ft 
sq ln 
sq miles 
sq mm 
sq yd 
acres 
sq ft 
sq km 
sq meters 
sq yd 
circular mils 
sq cm 
sq ft 
sq ln 
circular mils 
sq cm 
sq in 
acres 
sq cm 
s9 ft 
sq in 
sq meters 
sq miles 
sq mm 

T 
absolute tempera- 

ture (K) 

temperature ("F) 
absolute tempera- 

ture ("Rank) 

temperature ("C) 
cwt (long) 
cwt (short) 
kilograms 
ounces (avdp) 
pounds (avdp) 
slugs 
tons (metric) 
tons (short) 
cwt (short) 
kilograms 
ounces (avdp) 
pounds (avdp) 
tons (long) 
tons (short) 
cwt (long) 
cwt (short) 
grams 
kilograms 
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Universal Conversion Factors (Continued) 

TO CONVERT 
tons (short) 

tons (short) 
tons (short) 

tons (short) 
tons (short) 
tons (short) 
tons (short) 
tons (short)/sq ft 
tons (short)/sq ft 
tons of water124 hr 
tons of water124 hr 
tons of water124 hr 
tom 
tom 

voltfinch 
volt (abs) 

watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 

INTO MULTIF'LY BY 
ounces (apoth or 

troy) 29,166.66 
ounces (avdp) 32,000.0 
pounds (apoth or 

troy) 2,430.56 
pounds (avdp) 2,000.0 
slugs 62.16 
tons (long) 0.89286 
tons (metric) 0.9072 
kglsq meter 9,765 
lblsq in 2,000 
lb of waterhr 83.333 
gaVmin 0.16643 
cu ftlhr 1.3349 
mm of mercury 1 .? atmospheres 1.316 X 10- 

v 
voltfcm 0.39370 
statvolts 0.003336 

W 
Btulhr 3.4129 
Btulmin 0.05688 
ergslsec lo7 
ft-lblmin 44.27 
ft-lblsec 0.737g 
horsepower 1.341 X 10- 
horsepower (metric) 1.360 X 
kg-calorieslmin 0.01433 
kilowatts 0.001 

TO CONVERT 
watts (abs) 
watts (abs) 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
watt (int) 
webers 
webers 
weberslsq in 
weberslsq in 
weberslsq in 
weberslsq in 
weberslsq meter 
weberslsq meter 
weberslsq meter 
weberslsq meter 

yards 
yards 
yards 
yards 
yards 
yards 
yards 
yards 

INTO 
Btu (mean)/min 
jouleslsec 
Btu 
ergs 
ft-lb 
gm-cal 
horsepower-hr 
kg-cal 
kg-meters 
kilowatt-hr 
watt (abs) 
maxwells 
kilolines 
gauss 
lineslsq in 
weberslsq cm 
weberslsq meter 
gauss 
lineslsq in 
weberslsq cm 
weberslsq in 

Y 
centimeters 
feet 
inches 
kilometers 
meters 
miles (naut) 
miles (stat) 
millimeters 

MULTIPLY BY 
0.056884 

1 
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