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GEAR DRIVES
The function of a gear is to transmit motion, rotating or
reciprocating, from one machine part to another and where
necessary to reduce or increase the revolutions of a shaft.
Gears are rolling cylinders or cones having teeth on their
contact surfaces to ensure positive motion

There are many kinds of gears, and they may be grouped
according to the position of the shafts that they connect.
Spur gears connect parallel shafts, bevel gears connect
shafts whose axes intersect, and worm gears connect shafts
whose axes do not intersect. A spur gear with a rack converts
rotary motion to reciprocating or linear motion. The smaller
of two gears i1s known as the pinion.
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SECOND-AND -THIRD
SPEED GEAR

MAIN SHAFT

INPUT SHAFT

COUNTERSHAFT DRIVE GEAR

COUMTERSHAFT SECOND SPEED GEAR RA PD 3544924

Transmission gears in second-speed position.



DIFFERENTIAL SPIDER PINION GEAR

DIFFERENTIAL SIDE GEAR

DIFFERENTIAL BEARING
COMNE AND ROLLERS

DIFFERENTIAL

DIFFERENTIAL DRIVE RING GEAR
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TYPES OF GEARS

STRAIGHT SPUR HELICAL SPUR HERRINGBONE
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new pitch point

Shift in center distance —\ *
- — ; =
I ' * new, larger base circle
: : pitci. ra” fus is unchanged
pitch point of piaioa Y

velocity at \/ l

itch point
s _,-F_O * circles
5~
/ base circle
g is unchanged

pressure pitch :
angle radius new, larger
1=} .
o = 20 of gear pitch radius

of gear

line of action (common normal)
is tangent to both base circles

n

(a) Correct center distance (b) Increased center distance



The 14.5° pressure angle has been used for many years
and remains useful for duplication or replacement of gearing.
Standard angles of 20° and 25° have become the standard for
new gearing because of the smoother and quieter-running
characteristics, greater load-carrying ability, and the fewer
number of teeth affected by undercutting.

Standard spur gears having a 14.5° pressure angle should
have a minimum of 16 teeth with at least 40 teeth in mating
pair. Gears with 20° pressure angle should have a minimum
of 13 teeth with at least 26 teeth in a mating pair.

The formulas for the 14.5°-, 20°-, and the 25°-full-depth
teeth are identical.




Gear-teeth sizes.
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BEVEL GEARS

Bevel gears are used to transmit power between two shafts
whose axes intersect. The axes may intersect at any angle,
but the most common is 90°. They are similar to rolling
cones having the same apex. The teeth are the same shape
as spur gear teeth but taper toward the cone apex. Therefore,
many spur gear terms may apply to bevel gears. Miter gears
are bevel gears having the same diametral pitch or module,
pressure angle, and number of teeth.
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Bevel gear nomenclature.



Bevel gear formulas.

Addendum, Same as for spur gears
dedendum. whole
depth., pitch
diameter, module,
diametral pitch,
number of teeth,
circular pitch,
chordal thickness,
circular thickness

PD
2 > sin of pitch angle

Pitch cone

radius
- PD of gear
Pitch cone Tan pitch angle = el
PD of pinion
angle

N of gear
N of pinion

Acddendum angle Tan addendum angle — Addendum
Pitch cone radius

Dedendum
Dedend 1 g B dedend le =
edendum angle an dedendum angle Bl il cidie
Face angle Pitch cone angle plus addendum angle
Cutting angle Pitch cone angle minus dedendum angle
Back angle Same as pitch cone angle
Angular Cos of pitch cone angle > addendum
addendum
Outside diameter Pitch diameter plus two angular
addendums
Crown height Divide Y2 the outside diameter by the
tangent of the face angle
Face width 12 to 2¥%% times the circular pitch
Chordal Addendum +
addendum circular thickness® > cos pitch cone angle
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WORMS AND WORM GEARS

Worm gears are uscd 10 uaansinit power oewtween two shafis
that are at right angles to each other and are nonintersecting.
The teeth on the worm are similar to the teeth on the rack.
and the teeth on the worm gear are curved to conform with
the teeth on the worm. Thread terms such as pitch and lead
are used on the worm.

Since a single-thread worm in one revolution advanc-
es the worm gear only one tooth and space, a large
reduction in velocity is obtained. Another feature of worm
gearing is the high mechanical advantage acquired. The
ratio of worm gear speed to the worm speed is the ratio
between the number of teeth on the worm gear and
the number of threads on the worm. A worm gear with
33 teeth and a worm with a multiple thread of three has a
ratio of 11:1.

About 50:1 is the maximum ratio recommended. Since
a single-thread worm has a low lead (or helix) angle, it is
inefficient and consequently not used to transmit power.
The lead angle should be between 25 and 45° for efficiency
in transmitting power; as a result, multi-thread worms are
used. The number of threads on a worm may vary from one
to eight.



worm gear

A Single-Enveloping
wormset, Consisting of a
wWorm and an Enveloping
Worm Gear

worm
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Worm and worm gear formulas.

e

. . ,rem ’ 7 e Sylnbﬂl R Farmu}& ._,_-iu ‘, Deﬁnitien —
Pitch diameter of worm PDw PDw = 2C — PDg
Pitch diameter of gear PDg PDg = 2C — PDw or ~15{TB
Pitch P p=0L The distance from one tooth to the corresponding point
i on the next tooth measured parallel to the worm axis.
It is equal to the circular pitch on the worm gear
p — 2C — PDW) X =
N

Lead i L = wPDg -+ R The distance the thread advances axially in one revolution

L=PXT of the worm

L = Tan La X wPDw
Threads T T = % The number of threads of starts on worm; e.g.., 2 for

double thread, 3 for triple thread

Gear teeth N N rPli) = Number of teeth on worm gear
Ratio R R = % Divide number of gear teeth by number of worm threads
Center distance C C i ;_ s
Addendum ADD ADD = 0.318P Single and double threads

ADD = 0.286P Triple and quadruple threads
‘Whole depth WD WD = 0.686P Single and double threads

WD = 0.623P Triple and quadruple threads
Outside diameter, worm ODw ODw = PDw + 2ZADD
Outside diameter, gear ODg ODg = TD + 0.4775P Single and double threads

ODg = TD + 0.3183P Triple and quadruple threads
Throat diameter TD TD = PDg + 2ADD
Face width, gear E F = 238P + .25 (inch) Single and double threads

F = 2.38P + 6 (metric)

= Z215P 1 .20 nch) Triple and quadruple threads

F = 215P + 5 (mnetric)
Face length, worm FL. FL =6 X P
Lead angle La Tan La = m Divided by circumference of pitch diameter of worm.

- x Quotient is tangent of lead angle

Throat radius R, R, = PI;W — ADD Subtract addendum from half of pitch diameter of worm
Rim radius R, R, — PDw
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RACK AND PINION

A rack is a straight bar having teeth that engage the teeihb
Oon a spur gear In theory, it is a spur gear haw-
ing an infinite pitch diameter. Therefore, all circular dimen-
sions become linear. The addendum. dedendum. and tooih
thickness are the same as those of the mating spur gear. Tc
draw the teeth on a rack, lay out the addendum and deden-
dum distances from the pitch line. Divide the pitch line inic
lineal pitch distances equal in size to the circular pitch o=
the gear. Divide each of these spaces in half to get the
lineal thickness. Through these points draw the tooth faces
at angles of 14.5°, 20°, or 25° from the vertical lines.

The specifications for the teeth of the rack are given
in the same manner as for spur gears

PITCH CIRCLE
14,50, 200, OR 250

P

ADDENDUM

PITCH LINE

{ WHOLE DEPTH

LINEAR THICKNESS = CIRCULAR THICKNESS
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Involute rack
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Rack Data

Number of feeth 2, 15
Module m 3
pitch P 962
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CHAIN DRIVES

Nearly all types orf power-transmission chains have two basic
components: side bars or link plates, and pin and bushing
joints. The chain articulates at each joint to operate around
a toothed sprocket. The pitch of the chain is the distance
between centers of the articulating joints.

Power-transmission chains have several advantages:
relatively unrestricted shaft center distances., compactness,
ease of assembly. elasticity in tension with no slip or creep,
and ability to operate in a relatively high-temperature atmo-
sphere.
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Roller chain terminology and sprockets.
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Tentative selection factors for ction factors for chain drives.

350 1.0 20 15 Detachable
ASOIT A LS SNy s SRR e el
1000 > 250 190 Offset-sidebar
CIE00 T TS et S00 v 0 TI00L T Rl
4000 20 2500 | 1850 Silent

ADJUSTMENT

USTABLE SPROCKET CENTER
e & ADJUSTMENT

IDLER SPROCKET

-ADJUSTMENT

COUNTERSHAFT ADDED — ONE OR MORE
DEPENDING ON DISTANCE

MULTIPLE DRIVE

(A) METHOD OF CHAIN ADJUSTMENT (B) CHAIN DRIVE WITH LONG CENTER DISTANCE

Chain drives.
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Roller -Chain and Sprocket Date.- I
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MR
i

Dis sayisi gift Dis sayis! tek
bfa
bhy ATV TA] . bfz
bg |, bfa bf bfe fe bfa
1
-
S TA 5= YR ;
: <= e =
= 2 zz2 - =
ZZ
w—| T
| 2 =l =] =] s
= e T
= pt | pt
x =0,0008 df +0,08 mm sima adim
y = 0,0009 df+0,08 mm
A DI Isaret FORMULLER
3 ) Dis boslugu en kicik profil Dis boslugu en biiylik profil
=z
incir burc oturma yaricapi = = 0, SOS ds rz = (0,505 d1+ 0,069 ¥da )
Zincir burg oturma acisi =" = 140%— _?iQf_ <z = 120°— 9200
Dis yanak yaricap re = 0,12 ds{z+2) rez= 0,008.d+«{z?% +180)
y . - damaox. z d +1,25p —ds
Cis ustd capt da min d +ptl1- 1'26 Y —da
Adim cokgeni Gzerinde b e 0.625p-0,5 dys 2-8P
kalan dis yioksekligi
ha min. 2.5( p-da«)
bfa 0,93.ba Bir sirabh zancir dislilerde
Disli , dis genisligl bfa 0,91 ba Iki ve Gg swab =zincir dislilerde
bfa 0, B8 b, Uc wedaoha fazla sirali zincir dislilerde
Disler Uzerinde dlgilen genislik bfz , bfs { Sira sayisi -=1) pt » bf4
Dis yan yaricaph T = {enaoz) . p
Dis yan boslugu ba ( enazl)l=01p encok =1,5. p
Ara yoari cap! ra gercek ara yamcapi
Mutlak max . gébek cap: dg p.cot —-1%9?- ~1,05 h2—-1-2.ra
Adim daires: cap! _ 2]
ek 8 d R 5 1800
(Bglum daires:1 gapi) sin =
Pimler lzerinden alinan é&lcii MR Cift dis sayilam icin,MR=d+dR ,Tek dislerde, MR=d .cos ZL .ar

Glg iletiminde kulfanran makarall ve burglu zincirler icin zincir diglerin elermaniart ve formdlieri (TS3578)
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/ ZINCIR DiSLI
//J Adim p |3/8=9.525
’ ,%) Dis sayisi Zi 30
- ¥
C 0.4 Makara capi 6.35
10.24 Es disli dis sayisi z: 57
5 a%f/w Es disli dis Nr.
- Eksenler arasi a 300
Tarih Adi imza Say Gereg
Cizen
1 Fe 60
Kontrol
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