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RULIES A.ND FORMULA FOR: 'G,EA.R SIIZ:ES

To Fi!ld

IDIA'MIETRAL PIITCH* SPUR 'GEARS

To Find

CIIIRCULAR P'IITCiHt S'PUR G'EARS

Ruh:

Diarr.e'tral Ci,cu1n Pi.tch
Pitch

Diame'trat Pitch Diamc-te1' and
Pitch Number or Teeth

Ruh:

D: v ide 3.1416 by the Clr·
eular Pitch.

Circlliar
Pitch

Divide Numbel or ·(e·eth
by Pitch Diameter.------ ----------1-----------

Divide Number of Teeth
plus 2 by OlJtsid.:: Dram·
erer.

Diaml:t.al Outside Diameter
P,tch and' Numb~ 'of

T'eeth

Circular
Pitch

Pitch
Diameter·

----- --------1 ---------
Divide Number or T'edh

by Di.amet:ral Pitch.

Circula.r
P'itch

----1------- ---------

Pitch
Diameter

Pitch
Diameler

Num'bfi of Teeth
and D'i,B,metral
Pilch

Nllmlm' cr Teeth
and Outside Di-
ameter

Out.ide' Diameter
,snd Di.,me·bal
.Pitch

'Outside
Diameter

Outlide'
Diameter

---- ----------
Out. ide

Diameter

Number of Teeth
a.nd Di,ametral
Pitch

Pitch DiametenUld
Diamd:ra.1 Pitch

Pitch Diameter ,!!nd
Number of Teeth

Outside ,Numbtr 0' Teeth
Di meter and Addendum

I

· Nu;;;;;;- Pitch Diameter and
cr Te~ Diametral Pitch

Numbt!or
of Tedh

Thiclu!!~as
or T,ooth

Addendum

Root

Wor'kinl
Depth

Outside Diameter
and Diamet.rall
Pitch

Oiamelr!!1 Pi,tch

Dj.metral Pi,tch

DJ8md~IIJ Pitch

Oi.metral Pitch

Whole
D~pth

Diametral Pitch

DiamdralPitch

P'itch
DiameterDi v ide Ihe product of 01.1t·

side Diameter and Num·
ber or Teeth by Number
Qr Teeth 1'11112.

Hllving

DiametralPitch

Pitch Diameter lind
Number or Teeth

Outside Diameter
and Number of
Teeth

Numbt!or of Teeth
nd Ciu~ul8,r

Pitch

Divide 3.1416' by the Di.-
metral Pitch, I

Di ...ide Pitch Diametn- by
flte product of .31,83and
Num,ber of Teefh.

Divide Outside Diame'l~
b~the produc~~f_.31~J 'I

and lit Number of
Tkth 1'11.112.

Divide the product of
Number 0' Teeth lInd
OQUide Diameter by
Number of Teeth 1'11112.

The' continued product 'of
fhe Numbfi of Teeth.
the 'Circular Pitch and
.lUIl.

, Number of T·eeth
nd 'Outside Di-

ameter

Number of T'l!'eth The continued product. of
and t~he Circular the Number of T,eeth
Pitch 1'1111 2, the' 'Circular

_________ I . III----P_it_ch_._!!_n_d,_.3_1_~_._,.__
Pit,ch Diameter and I

the Circular
Pitch

Pitch
Diameter

Nltmber
of Teeth

- 1,1_---- -

pj,tch I A.dd~,nd um 8 nd
I .Diameter Numlm' or Teeth

Subtract. from the Outside
Diameter the quotient
or 2' divided by the Dia·
metraJ Pitch.

Pitch
.DiemeterMultiply Addendum by

the NUlllbe'!' or Teeth.

Divid.e N\Jmb~r of Teeth
plus 2 by 'the Diametral
Pitch.

Pite'lt
Dillm.et·er

Add to the Pitch Diameter
the quotient of 2:divided
by the Diametr IPitch. QUhide

Dillm'eter
.Divide the Number or

T"ccth plus 2 by the QIUO'
Henl. 'of Number or
Teeth divided by Pitch
Diameter.

Ou,tlide
Dil!mete'!'

Multiplythl: Number of
Tedh plus 2 by Adden-
dum. .

Ouh.ide
Dililmeter

Multiply Pitch Diameter
by the Di!lmetral.Pitch.

Multiply Outside Di m-
eter by the Diametra]
Pit,ch and subtraet 2.

Thickness
of ToothDi v ide 1.5108 by the Dia-

metral Pitch.

Outside Diameter
and Circlliar
Pitch

Addendum !lind
Numbe'!' or Teeth

Num!)er 'of Teeth
and Addendum

Pi'tchDiameter lind
nd Circular

Pitch

Circular Pitch

Subtract ,rrom the Outllde
Di!llmeter the product ,of
the Cireulu Pitch and,
.6366.

MuJ;ti.pl,), the Numw of
Tl.'eth 'by the Adden-
dum.

Add te the Pitch Diam·
erer the' product ,of the
Circulllr Pitch and .6366.

Multiply the .Atfdendum
by the N'umber or T'eeth
p'lu,,2.

Divide' 'the' product ,of
Pit ch D'i..!IImeter .'nd
J.I""16 by the C'irculu
Pitch.

One- ball the Circ,eu,'!,ar
Pitch.

Di v !d~. 1 'by the Di'amehlll
Pilch.

RootDivide 1.157 by the Din·
metral Pitch:

Wl)rking
DepthDivide' 2 by the Diemelral

Pitch.

Whole
Depth

'Circular Pitch

Divide 2.1S1 by the Dia·
metral Pitch.

Di ...ide .157 by theOia·
metral Pitch.

1
Dividethiclrness of Tooth I

lI,t Pitch Line by 1'0. I

Circul'ar Pitch

Circular Pitch

Cireulu Pitch

Muhiply the Circul.r
Pitch by .36B3.

------1
Multiply the 'Circular

Pitch by .6366.

Mulltiply the Circular
Pitch by .6 66.

Mulltiplly t'he Circul~8r
Pitch by .OS.

l!IOthe Thicknul or 1

Tooth at Pitch ,L'i"e. IL- ~ L_ ,

-:Diam et rail Pitch il the Number or Teeth to ncb inch of Pitch
Diameter.

tCir,eu'lar Pitch il the di,lance 'rom, 'the center or one' tooth to
the center or the next tooth" mealured "'onl, tile pitch c1lFcle..
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ENGINEERIN,G ,CONSTANTS,
USEIF'UL INFO,RMATION

Circumf:erence of a Circle == Diameter X 3.1416.
Diameter of ,8 Circle = Circumference X .3183.

Area of a Circle = Diameter Squared X .7854.
Doubling the Diameter of a Circle Increases its Area

Four Times.
Area of Rectangle"" Length X Breadth.
Area of Triangle = Base X ~~Perpendicular Height.
Area of Elipse = Product of Both Diameters X .7854.
Area. of Parallelogram = Base X Altitude.
Side of an Inscribed.Cube = RadiusofSphere X 1.1547.
Side of an Inscribed Square = Diameter X 0.7071 or

Circumference X 0.2251 or Circum. + 4.4428.
Side of an Equal Square == Diameter X .8862.
Square:

Aside X 1.4H2 == Diameter of its Circumscribing
Circle.

A side X 4.443 == Circumference of its Circumscrib-
ing Circle.

A side XI., 128 = Diameter of an Equal Circle.
A side X 3.547 = Circumference of an Equal Circle.

Dimensions of Equal Cube = Diameter of Ball X
0.806.

Cubic Inches in a Ball = Diameter Cubed X .52.16.,
Convex Surface of a Bal,l= Square the Diameter X

3.1416.
Cubic Contents of a Cone = Area of Base X I.~ the

Altitude.
:Surface of Frustum 'Of Cone or Pyramid = Sum of

Circumference of Both Ends X Y2 Stant Height +
Area of both Ends.

Contents of Frustum of Cone or Pyramid = Multiply
Area of Two Ends and Get Square Root. Add the
Two Areas and X !i Altitude.

Doubling the Diameter of a Pipe Increases its Capac-
ity Four Times.

A GaUon of Water ,(U.S.Std.) Weighs 8~:1 Lbs. and
Contains 231 Cubic Inches.

A Cubic Foot of Water Contains 71., Gallons and
- Contains 1728 Cubic Inches and Weighs. 62.4 Lbs.

at a Temperature ofa.bout 62 Deg. F .. The Weight
Varies Slightly with the Temperature, To Find the
Pressure in Pounds Per Square Inch of a Column
of Water = Height of Co,lumn in Feet X .434. No
Allowance is Made for Friction.

Ar,ea of a Seetor or a Circle = One-half the Length of
the Arc X .R.adius of the Circle.

Gasoline has a specific gr.avity of .72. and consequently
weighs 5.96 pounds per gallon. This applies to 760
gasoline ..

A foot-pound represents. the work required to raise a
weight of one pound to a height of one foot. There
are 33,0001 foot-pounds to a horse-power.

A B,ritish Thermal Unit represents the amount of heat
required to raise the temperature of one pound of
water ODe degree Fahrenheit. at or near 39,0 F. Its
symbol is B.T.U .. There are 778 foot-pounds ina
B.T.U.

There are 42.4 B.T.U. to a horsepower.
The thermal ,efficiency of a good internal combustion

motor is from 30 to 35 per cent.
The mechanical efficiency of Si good internaI combus-

tion motor should be between 85 and 90' per cent.
On direct dri.ve. with an efficient transmission and

differential. about 88 per cent of the power furo•

nished by the meter should be delivered at the rear
wheel.

Under the best. conditions. about 75 per cent or the
indicated horsepower of the engine should be avail-
able for useful. work.

If the work performed at the rear wheels is reduced
to heat units, it will be found that about 23 per
cent of the energy represented by the heating value
of the Juel is available as useful work.

The pistonspeed ,of a rnotor shoald not exceed 1,000
feet per minute.

The peripheral velocity of a cast iron flywheel should
not exceed 5,000 feet per minute. Should it exceed
this speed, there would be danger of the flywheel
bursting from centrifugal force.

Atmosphere (14.7 lbs, per square inch) = 1..033511:110-
grammes per square centimetre.

1 Feot-peund = O.~382' kilogrammetre.
1 lb. per square inch = O.0703077l1:ilogramme per

square cerrtimetre = 0.703·1. gr.amme per :square
millimetre = 5.17.0 centimetres of mercury -at 0'
degree centigrade.
Kilograrnme per square millimetre = 1422.32 lbs.
per square inch = 0'.635 ton per square in.

1 Kilcgramme per square centimetre = 14.2232Ibs.
per square inch.
Gramme per square millimetre = 1.422 lbs. per
square inch.

I Kilogramrnetre = 7.233 root-pounds.
1 Gramm.e per square centimetre == 0.01422: lb. per

square inch.
1 Calorie or French unit or heat = 3.968 British Ther-

mal Units.
French mechanical equivalent of heat (42'5 kilo.gram-

metres) = 3.074 foot-pounds per unit.
Calorie per square metre = 0.36'9 heat-units per
square foot.

1 Calorie per kilogramme = 1.800 heat-units per lb.
English unit of heat, or heat-unit = 0 ..252 calorie.
English mechanical equivalent to one heat-unit (778

foot-pounds) = W0.67 kilogrammetrea.
Engl.ish heat-unit per square foot = 2.713 calories
per square metre.

~ English heat-unit per lb. = 5.9 calor-ie per kilo-
gramme.


