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BASIC MECHANICAL CLUTCHES

Both friction and positive clutches are illustrated here. Figures 1to 7 show externally controllgq
clutches, and Figures 8 to 12 show internally controlled clutches which are further divideq into

overload relief, overriding, and centrifugal versions.

Driving
{naff

Planet

Top
View

Driving
membery
/

Fig.1 Jaw Clutch: The left sliding half of this clutch is feathered to

the driving shaft while the right half rotates freely. The control arm

activates the sliding half to engage or disengage the drive. However,
this simple, strong clutch is subject to high shock during engagement

and the sliding half exhibits high inertia. Moreover, engagement
requires long axial motion.

Fig.2 Sliding Key Clutch: The driven shaft with a keyway carries
the freely rotating member with radial slots along its hub. The sliding
key is spring-loaded but is restrained from the engaging slots by the
control cam. To engage the clutch, the control cam is raised and the

Control-—,
N

1
“—=0Driving ratchet

arm

Fig.4

Fig.4 Pawl and Ratchet Clutch: (External Control) The driving
ratchet of this clutch is keyed to the driving shaft, and the pawl is

pinned to the driven gear which can rotate freely on the driving shaft.
When the control arm is raised, the spring pulls in the pawl to engage

the ratchet and drive the gear. To disengage the clutch the control
arm is lowered so that driven gear motion will disengage the paw!
and stop the driven assembly against the control member.

Fig.5 Plate Clutch: The plate clutch transmits power through the
friction developed between the mating plate faces. The left sliding

302

\-control

key enters one of the slots. To disengage it, the cam is lowered into
the path of the key and the rotation of the driven shaft forces the key
out of the slot in the driving member. The step on the control cam lim-
its the axial movement of the key.

Fig.3 Planetary Transmission Clutch: In the disengaged position
shown, the driving sun gear causes the free-wheeling ring gear to
idle counter-clockwise while the driven planet carrier remains motion-
less. If the control arm blocks ring gear motion, a positive clockwise
drive to the driven planet carrier is established.

plate is fitted with a feather key, and the right plate member is free to
rotate on the shaft. Clutch torque capacity depends on the axial force
exerted by the control half when it engages the sliding half.

Fig.6 Cone Clutch: The cone clutch, like the plate clutch, requires
axial movement for engagement, but less axial force is requirt—_zd
because of the increased friction between mating cones. Friction
material is usually applied to only one of the mating conical surfaces:
The free member is mounted to resist axial thrust.
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Fig.8 |

gxpanding Shoe Clutch: This clutch is engaged by the
"on of the control arm. It operates linkages that force the friction
Tﬁ;"es adially outwards so that they contact the inside surface of the
s

Fig.8 Spring and Ball Radial .Detent (.?Iutch: This clutch will hold
me'dfivi”g gear and dri\{en gear in g set timing relationship until the
orque becomes excessive. At that time the balls will be forced inward
agais! their springs and out of engagement with the holes in the

b, As a result the driving gear will continue rotating while the drive
hup. positions and the clutch will slip.

Fig.9 Cam and Roller Clutch: This over-running clutch is better

suited for higher-speed free-wheeling than a pawl-and-ratchet clutch.
The inner driving member has cam surfaces on its outer rim that hold
drum. light springs that force the rollers to wedge between the cam surfaces

and the inner cylindrical face of the driven member. While driving,
friction rather than springs force the rollers to wedge tightly between
the members to provide positive clockwise drive. The springs ensure
fast clutching action. If the driven member should begin to run ahead
of the driver, friction will force the rollers out of their tightly wedged

shaft is stationary.-

7

Fig.10 Wrapped Spring Clutch: This simple unidirectional clutch
consists of two rotating hubs connected by a coil spring that is press-
fitover both hubs. In the driving direction the spring tightens around
U}e hubs increasing the friction grip, but if driven in the opposite
direction the spring unwinds causing the clutch to slip.

.Hg-" Expanding Shoe Centrifugal Clutch: This clutch performs

Masimilar manner to the clutch shown in Fig. 7 except that there is

Toextemal control, Two friction shoes, attached to the driving mem-
T are held inward by springs until they reach the “clutch-in” speed.

~=-=Driven
member
Driving
—_— shallr

Plates
4 Fig.l2

\1\\

At that speed centrifugal force drives the shoes outward into contact
with the drum. As the drive shaft rotates faster, pressure between the
shoes against the drum increases, thus increasing clutch torque.

Fig. 12 Mercury Gland Clutch: This clutch contains two friction
plates and a mercury-filled rubber bladder. At rest, mercury fills a
ring-shaped cavity around the shaft, but when rotated at a sufficiently.
high speed, the mercury is forced outward by centrifugal force. The
mercury then spreads the rubber bladder axially, forcing the friction
plates into contact with the opposing faces of the housing to drive it.
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E\/EN OVERRUNNING CLUTCHES

o are simple deviceks Lhat can be made
1es® ~ vely in the workshop.
nsivV
nexpe

Slides in shaft

Nylon or
similar
material

Fig.3 Molded sprags (for light duty).
reversed.

Spring-retaining

7 ven,
i Grips when driven,

y slips for overrun

:

upling. :
P Tt o EAEpng

An internal ratchet and spring-loaded pawls. Fig; 7

Housing
can be
stack of
stampings

Fig.4 A disengaging idler rises in a slot when the drive direction is

Spline
53
A
(Rt ES
! T
ll = |
1 | iy
1 1
LS.
Spring looded

A‘on&wa'y dog clutch. :




ONE-WAY CLUTCH

SPRING-LOADED PINS AID SPRAGS IN

Sprags combined with cylindrical rollers
in a bearing assembly can provide a sim-
ple, low-cost method for meeting the
torque and bearing requirements of most Sprags
machine applications. Designed and built
by Est. Nicot of Paris, this unit gives one-
direction-only torque transmission in an
overrunning clutch. In addition, it also
serves as a roller bearing.

The torque rating of the clutch
depends on the number of sprags. A min- Cylindrical
imum of three, equally spaced around the rollers
circumference of the races, is generally
necessary to get acceptable distribution
of tangential forces on the races.

C) ,/md//ca/
roller

Spm” \

Push pin

—PUshpi s

—

Races are concentric; a locking ramp is provided by the sprag profile, which is Composeq of

two nonconcentric curves of different radius. A spr‘ing-l'oaded pin holds the Sgrag in the lock o
position until the torque is applied in the running direction. A s‘tock roller bearing cannot becon-;
verted because the hard-steel races of the bearing arg too brittle tf’ handle the locking impact
of the sprag. The sprags and rollers can be mixed to give any desired torque value,

ROLLER-TYPE CLUTCH

This clutch can be adapted for either electrical or mechanical actu-
ation, and will control % hp at 1500 rpm with only 7 W of power in the
solenoid. The rollers are positioned by a cage (integral with the
toothed control wheel —see diagram) between the ID of the driving
housing and the cammed hub (integral with the output gear).

When the pawl is disengaged, the drag of the housing on the fric-
tion spring rotates the cage and wedges the rollers into engagement.
This permits the housing to drive the gear through the cam.

When the pawl engages the control wheel while the housing is
rotating, the friction spring slips inside the housing and the rollers are
kicked back, out of engagement. Power is therefore interrupted.

According to the manufacturer, Tiltman Langley Ltd, Surrey,
England, the unit operated over the full temperature range of —40° to

200°E.

Nuqh-sp:qd pulley

Com surfoce | ) (
1]

\
Low-speed pulley 1
. M
¥
3
i ,ﬁff: o‘:"m-heel position
- & s
5. 7 Inner membec sfotionery
by
e
&
>
5 H
Com loltomer
Sleeve bearng
Oriving position
Inner member driving

Ovuter member driven

Two-speed operation is provided by the new cam clutch

312

A positive drive is provided by this British roller

clutch.

This clutch consists of two rotary members (see di:
grams), arranged so that the outer (follower) member acts

1ts pulley only when the inner member is driving. When
outer member is driving, the inner member idles. One &
cation was in a dry-cleaning machine. The clutch functt
as an intermediary between an ordinary and a high-sP

: ly.
motor to provide two output speeds that are used alternatet
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Oscillating motion
of driving shaft~._ force engages

driving paw!

Resultant
Intermittent
motion —

Iotermittent -Lm//ng
molion of pawi

driven wheel

Gt Osc/I/allng
Mo,
..-» of outer ring K

nter -clockwise
%faﬂ wedges
curved pawl
tightly agains?t
driven w.

locking
paw/

Fig. 1 Elementary overriding clutches: (A) A ratchet and paw!
mechanism converts reciprocating or oscillating movement to inter-
mittent rotary motion. This motion is positive but limited to a multiple
of the tooth pitch. (B) A friction-type clutch is quieter, but it requires a

AR Direction of driven

= or over -riding

for
member

® R A

Extended sleeve

sprocket or sheave
/

AR RN

LS IPAG VLTIV AT ITIE.

spring device to keep the eccentric pawl in constant engagemen ©
Balls or rollers replace the pawls in this device. Motion of the °utér )
race wedges the rollers against the inclined surfaces of the ratchet
wheel.

attaching gear

/
Driving
shaft

direction, the roller mechanism can easily be reversed in the housing.

Springs on each
side hold sprags in

race moves sprags out.of
conftact w/:h races

e
2

/\

Dlr‘eql/on of[——
Y driving

—

Morse -Form Sprag (A

Fig. 4 With cylindrical inner and outer races, Sprags can transmit
torque. Energizing springs serve as a cage to hold the sprags. (A)
Compared to rollers, the shape of a sprag permits a greater number
within a limited space; thus higher torque loads are Possible. Specia|

316

The Hilliard Corp.

Fig.2 A commercial overriding clutch has springs that hold the rollers in continu-
ous contact between the cam surfaces and the outer race; thus, there is no backlash or
lost motion. This simple design is positive and quiet. For operation in the opposite

Over-running molion of outer

3

Centrifugal .~
weight = "4~

Fig.3 A centrifugal force can hold the
rollers in contact with the cam and outer race.
Aforce is exerted on the lugs of the cage that
controls the position of the rollers.

locked position ————— =3

\’// /

Wm\} ,|

T

.

4

Sprags in over - running
Position

Sprags under torque load

inside
¢am surfaces are not required, so this version can be insta!'edﬂmﬂd ’
Jear or wheel hubs. (B) Rolling action wedges the sprags 10" dygiﬂg '
between the driving and driven members. A relatively large ¢
angle ensures Positive engagement.
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-4isk clutch is driven by several sint g i )
N mmg:’elzsure  exorcdby aycam-actuatinegr?ji\?i:;c;n;]e I“C‘ limited by the localized deformation of the contacting balls. The slip of
on Sudasceer?és of balls against a disk plate. A small part of the t?ans- tr;]e friction surfaces determines the capacity and prevents rapid
mmez :)rque is carried by the actuating member, so capacity is not znz(z;;or:g:i The slight pressure of disk springs ensures uniform

oll sprin,
Heavy ¢! P\ g Small No

L‘iearance Wherrivs First coll exerts slight pressure

on inside surface

p
- -

;:,

B2N)ANIsN%
127222 i

| FE
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|
Fig.6 Anengaging device consists of a helical spring that is made
up of two sections: a light trigger spring and a heavy coil spring. Itis
attached to and driven by the inner shaft. The relative motion of the
auter member rubbing on the trigger causes this spring to wind up.

.--Small spring |
is the frigger

|

NLubrication grooves
This action expands the spring diameter, which takes up the small
clearance and exerts pressure against the inside surface until the
entire spring is tightly engaged. The helix angle of the spring can be
changed to reverse the overriding direction.

Position of slightly

Cage motion
worn roller~

moves rollers

into engagement

on cam surface
’

Straight
cam surface-—"

Cie I $initial

-cam
Increased
wedging angle--- —- position
of roller

Curved cam
surface_
Sa

7

Wedging angle
remains constant

fig.7 .Afree'. : 7 — - ___l_ e ;r;;s;n—‘ S a ﬂoatin-g cage wedges the rollers between the cam and outgr
; wheeling clutch widely used in power tran race. (B) Continual operation causes the wear of surfaces; 0.001 in.

%q Serj 5 .
oy, O Straight-sided cam surfaces. An engagig angle.ol wear alters the angle to 8.5% on straight-sided cams. Curved cam sur-

iS Used: iffi-
Uty disE:Sed. smaller angles tend to become Ioc.ked and are _dlﬁrl_ e maintain a constant angle;
9age while larger ones are not as effective. (A) The ine
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TEN WAYS TO APPLY OVERRUNNING CLUTCHES

indexing and backstopping;
Here are examples.

These clutches allow freewheeling,
they will solve many design problems.

7 Gear 2
Clutch 2
Overrunning motion of outer raceé moves (freewheeling. ) /
rags out of locked position \ ~Outpy; 47
sprag F F \ ~ 0,
— \ -

SN EA 4
(22 AN ED 1 DR o v
AL S 7 e | ’

v FALF|

TR

other direction the clutch freewheels.

i
? i Sprags in overrunning Wedging angle .
il pastan Sprags under torque load Inpu
i I Fig.1 Precision sprags act as wedges and are made of hardened alloy
h‘u!‘ steel. In the formsprag clutch, torque is transmitted from one rage to .another ihs =
l"l ‘ by the wedging action of sprags between the races in one direction; in the (driving)
I

= 2

I Fig.2 This speed drive requires input rotation to be
il reversible. Counterclockwise input (as shown in the dia-

: gram) drives gear 1 through clutch 1; the output is counter-
! 1\ clockwise; clutch 2 overruns. Clockwise input (schematic)
|

..//__‘

l drives gear 2 through clutch 2; the output is still counter- o
H A clockwise; clutch 1 overruns.
i ! 15hp, 1750 rom 2hp, 870rpm
| motor : -
| I; = Fig.3 This speed drive for a grinding wheel can be a sim- fo
b "] ple, in-line assembly if the overrunning clutch couples two pe
I! I motors. The outer race of the clutch is driven by a gearmotor; st

the inner race is keyed to a grinding-wheel shaft. When the
gearmotor drives, the clutch is engaged; when the larger motor
drives, the inner race overruns.

[y

BRade,

— g N
DOriven whee! Cluteh-coupling

Overrunning
clolfh

‘.Il ) Rack
- ‘“@.I:D“;m||||\||llli||?l7.

‘[ il its
l"llil Illlllih Chikch Lo
forward stroke

motor fan
]

O
' oy ::c:fa'tg g J his indexing table is keyed to a clutch shaft. The table s
bl Fig.4 This fan freewheels when driving power s through tﬁéhgufg’:s;di;t?;e of the rack; power is traqsmine:rd
i i tslTr:t:af:; ‘:;'g:;“é;? ;‘:—;& :ng"]?tilztgh. fan momen- stro.k'e. Indexing is slightly sﬁgr;‘ T)? iza;:;?i(o:urgn%itrtg.?hrwe exact
| is a gearmotor, excessive gea'r stressrzlz;:galss?: i ?gns,;tlon 2 f(her) located by a spring-loaded pin th:t draws the table
oGoUr Byiacdbiack of Kinella enere o cilia it ard to its final positioning. The pin now holds the table until e

next power stroke of the hydraulic cylinder.
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0N to g

M the g,
tis Colnty,
(Schema{m
Il coungey.

A Reciprocating
rack

Feed roll

Feed roll movement

Inner race movement

Adjustment

Pivot
Eccentric path

Fig.8 The intermittent motion of a candy

nechine is adjustable. The clutch ratchets the feed
wls around. This keeps the material in the hopper
agitated.

Clutch prevents Clutch drives roll
reverse rotation in one direction
only

Roll
Frame \

Reciprocating
action

-

_Fig. 6 This punch press feed
IS arranged so that the strip is
stationary on the downstroke of
the punch (clutch freewheels);
feed occurs during the upstrol;e
when the clutch transmits
torque. The feed mechanism
can easily be adjusted to vary
the feed amount.

Pinion keyed to outer ring of clutch

Fig.7 Indexing and backstopping is done with two
clutches arranged so that one drives while the other
freewheels. The application shown here is for a cap-
suling machine; gelatin is fed by the roll and stopped
intermittently so the blade can precisely shear the
material to form capsules.

Output shaft
Drive
links
Control Zero Control-link Pinion with
Clutches Jink 3;/ movement / double eccentric
e} Max; 4;-'\\ > Eccentric
N7 ® o strap
¥ U L
. ‘e (S Input
Drive link Oll-c” £ shaft
st

Fig.9 This double-impulse drive has double eccentrics and drive clutches.
Each clutch is indexed 180° out of phase with the other. One revolution of the
eccentric produces two drive strokes. Stroke length, and thus the output rotation,
can be adjusted from zero to maximum by the control link.

Fig. 10 This anti-backlash device depends on overrunning clutches to
ensure that no backlash is left in the unit. Gear A drives B and shaft // with
the gear mesh and backlash, as shown in (A). The overrunning clutch in
gear C permits gear D (driven by shaft /) to drive gear C and results in
the mesh and backlash shown in (B). The overrunning clutches never
actually overrun. They provide flexible connections (something like split
and sprung gears) between shaft /and gears A and C to allow absorption

of all backlash.
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APPLICATIONS FOR SPRAG

yPE CLUTCHES

Overrunning sprag clutches transmit
torque in onge direction and reduce speed,
rest, hold, or free-wheel in the reversé
direction. Applications include ov.errunnlpgh—_
backstopping, and indexing. Thslr selectio
similar to other mechanical devices—
requires a review of the torque to be
transmitted, overrunning speed, type of
lubrication, mounting characteristics,
environmental conditions, and shock
conditions that might be encountered.

Backslopping clulch with
ouler race fastened fo stalionary
frame of conveyor

Fig.2 Backstopping permits rotation in one direc-
tion only. The clutch serves as a counter-rotation hold-
ing device. An example is a clutch mounted on the
headshaft of a conveyor. The outer race is restrained
by torque-arming the stationary frame of the conveyor.
If, for any reason, power to the conveyor is inter-
rupted, the back-stopping clutch will prevent the buck-
ets from running backwards and dumping the load.

o Flywheel

—————Adjuslable
connection

Rack (reciprocales
as flywheel rofates)

"0l block

= Feed rolls

E e Indexing clutch

with gear on 0D fp
mesh with rack

Fig. 3 Indexing is the transmission of intermittent
rotary motion in one direction; an example is the feed
rolls of a punch press. On each stroke of the press
crankshaft, a feed stroke on the feed roll js accom-
plished by the rack-and-pinion system. The system
feeds the material into the dies of the punch press,

Molor-

Gearmofor

: (slow
?/‘;/"'Z’”””’”g dve)

Fig.1 Overrunning permits torque transmission in
one direction and free wheels or overruns in the oppo-
site direction. For example, the gar motor drives the
load by transmitting torque through the.o_verrunning
clutch and the high-speed shaft. Energizing the high-
speed motor causes the inner member to rotate at the
rpm of the high-speed motor. The gear motor contin-
ues to drive the inner member, but the clutch is free-
wheeling.

Input shaft reversing

Overrunning

) N
/NN

Unidirectional drive

Input shaft reversing

Unidirectional drive

. A rate 10
es with reverse mechanism incorpora™ -

. a .
g clutches into the gears, sheaves, or sprockets. Heere(;utp i

By Chanlg'

Fig. 4 Unidirectional drivi
overrunnin

ratio right-
shaft rotat,
ing gear s
Output re|

angle drive is shown with a reversing input shaft. T
€S clockwise, regardless of the input shaft direction-
2es, combinations of continuous or intermittent unidie®
ative to the input can pe obtained.
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(o)

,7=
(772

folh &5

N
\

Driving
clufch

111111 K€

srﬂwer clut

%eels pecause of the speed increase between gears D and E.

idirectional output is made possibl i
o-speed unidirec possible by using spur i irecti i
0.  rotation of shaft A transfers the power of gears B, D, and Igtopthegsj{;u?ng;ﬁ\r/\?:gl?c:\];: |rec§|o_n YLy
ch, freewheeling thie3 upzeé cgjtch bgcause gear C is traveling at a faster rate than theI si;f)t a?t?ir; T:S:Ss:d
te  educton petween gears B and E. Clockwise rotation of A engages the upper clutch, while the lower clutch free-

Overrunnii
clutch 7/

Fig.6 A speed-differential or compensation is required where a

different speed range for a function is desired, while retaining the
same basic speed for all other functions. A series of individually
driven power rolls can have different surface speeds because of drive
or diameter variations of the rolls. An overrunning clutch permits the
rolls with slower peripheral speed to overspeed and adjust to the

Power driven rolls

Fig.7 A speed differential application permits the operation
of engine accessories within a narrow speed range while the
engine operates over a wide range. Pulley No. 2 contains the
overrunning clutch. When the friction or electric clutch is disen-
gaged, the driver pulley drives pulley No. 2 through the overrun-
ning clutch, rotating the driven shaft. The engagement of the
friction or electric clutch causes high-speed driven shaft rotation.
This causes an overrun condition in the clutch at pulley No. 2.

Fig. 8 High inertia dissipati
system. In machines with high
age. If the engine is shut d
condition, it wou
overrunning clutch allo
the enginé deceleration.

Generafor

material speed.

Overrunning
clutch
__________ Driven
2
Friction
clutch
= - Q
T X

% Driver
&Y

A High speed

on avoids driving back through a power
resistances, it prevents power train dam-

own while the generator is under a no-load
|d have a tendency to twist off the generator shaft. The
ws generator deceleration at a slower rate than

321
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SMALL MECHANICAL CL

UTCHES FOR PRECISE SERyy,

- (1) Quick :
Clutches for small machines must hrflvg- g)exibilit)"’perm't
response—lightweight moving parts; (. )3 CompactneSS"for
multiple members to control operation; ( )maller than friction;
equivalent capacity positive clutqr_les are s
(4) Dependability; and (5) Durability.

clutch. The primary parts

-cycle Dennis 4
cyce driven cam plate C, and the con

Fig.1 A pawland ratchet, single:

of this clutch are the driving ratchet B, th . The pawl is normally held
necting pawl D, which is carried by the cam plate.

ivated, arm A rocks
disengaged by the lower tooth of clutch arm A. V\f/:hs: ::rtn olate C.
counterclockwise until it is out of the path of rim e
This permits pawl D, under the effect of spring E, ‘ode:fg:r?e oycle, pin G on
Cam plate C then turns clockwise until, near the en! ? chwise back to its nor-
the plate strikes the upper part of arm A, camming it € e iicane i
mal position. The lower part of A then performs two func.t b!oé:ks e

D out of engagement with the driving ratchet B, and (2) i

motion of rim F and the cam plate.

5 | and ratchet, single-cycle, dual-co_ntrol clutch. The principal parts of thi
:Ilugtc: arI; zzraivi'ng ratchet B, driven crank C, and spring-loaded ratcfhet pawl D. Driving Tatchey
B is directly connected to the motor and free }o rotate on rod A. Driven crank C is directly con.
nected to the main shaft of the machine and is also free to move on rod A. Spring-loadeg
ratchet pawl D is carried by crank C, which is normally held disengaged by latch E,

To activate the clutch, arm F is raised, permitting latch E to trip and pawl D to engage with
ratchet B. The left arm of clutch latch G, which is in the path of the lug on pawl D, is normally
permitted to move out of the way by the rotation of the camming edge of crank C. For certaiy
operations, block H is temporarily lowered. This prevents the motion of latch G, resultinginihe
disengagement of the clutch after part of the cycle. It remains disengaged until the subsequent
raising of block H permits the motion of latch G and the resumption of the cycle.

Fig.3 Planetary transmission clutch. This is a positive clutch with external control. Two
gear trains provide a bi-directional drive to a calculator for cycling the machine and shifting the
carriage. Gear Aiis the driver; gear L, the driven member, is directly connected to the planet
carrier F. The planet consists of integral gears B and C. Gear B meshes with free-wheeling
gear D. Gears D and G carry projecting lugs E and H, respectively. Those lugs can contact
formings on arms J and K of the control yoke.

When the machine is at rest, the yoke is centrally positioned so that arms J and K are outol
the path of the projecting lugs, permitting both D and G to free-wheel. To engage the dive, &
yokg rocks clockwise, as shown, until the forming on arm K engages lug H, blocking further
motion of ring gear G. A solid gear train is thereby established, driving F and L in the same
e g, same time, the gear train alters the speed of D asiit continues
counterclockwise. A reversing signal rotates the yoke counterclockwise until arm J encourés
lug E, blocking further motion of D. This actuates the other gear train with the same ratio.
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::Ztll?gscrllutches are combined in a single, two-position unit
e r?vlvn shifted to the left. A stepped cylindrical hous-
ing's s’u cl r(ises both _clutches. Internal self-lubricated bear-
transmipp? the housing on coaxial shaft J that is driven by
e ssion gear H, meshing with housing gear teeth K. At
o er end, the housing carries multiple metal disks Q

atengage keyways V and can make frictional contact with
phenolic laminate disks N. They, in turn, can contact a set
Of metal disks P that have slotted openings for couplings
with flats located on sleeves B and W.

Fi : L
5 19.4 A multiple-disk friction clutch. Two multiple-disk
1
i

In the position shown, pressure is exerted through rollers L

' forcing the housing to the left, making the left clutch com-

Fig- 4 press against adjusting nuts R. Those nuts drive gear A
through sleeve B, which is connected to jack shaft J by pin
u. W_hen the carriage is to be shifted, rollers L force the
housing to the right. However, it first relieves the pressure
between the adjoining disks on the left clutch. Then they
pass through a neutral position in which both clutches are
disengaged, and they finally compress the right clutch
against thrust bearing F. That action drives gear G through
sleeve W, which rotates freely on the jack shaft.

—— : Fig.5 A single-plate friction clutch. The basic parts of

this clutch are the phenolic laminate clutch disk A, steel disk
o N B, and drum C. They are normally kept separated by spring

washer G. To engage the drive, the left end of a control arm

2 is raised, causing ears F, which are located in slots in plates

S o 4 7 z =
o= H, to rock clockwise. This action spreads the plates axially

| P. -l & 2
S - = along sleeve P. Sleeves E and P and plate B are keyed to

- | ——— s -
= the drive shaft; all other members can rotate freely.

The axial motion loads the assembly to the right through the

= = > thrust ball bearings K against plate L and adjusting nut M. It

Fig. 5
disk A to drive drum C.

Fig.6 An overload relief clutch. This is a simple, double-plate, friction cogplmg wm; srrmg_
loading. Shaft G drives collar E, which drives slotted plates C and D f?ced mt:tgr ::;) el; ::(1; 5
nate disks B. Spring H is held in compression by the two adjusting nu sl :n ol
collar E. These maintain the unit under axial pressure against the shoulcer

collar,
both faces of the

; o icti inst
This enables the phenolic laminate disks B 1oats throg) fl’|C“C:;Sa ?)iltr;it pinion J to rotate. If
gar, which is free to turn o the collar. This motion of the gear cau

; i i ted from turning,
the machine to which the clutch is attached should jam i plqsonag: :;rf\l:cr::ur between thg
the motor can continue to run without overloading. However, 8 PP

phenolic laminate clutch plates B and the 1arge gear.

s also loads them to the left through friction surfaces on A, B,
and C to thrust washer S, sleeve E, and against a shoulder
on shaft D. This response then permits phemolic laminate

323
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METHODS FOR COUPLING
ROTATING SHAFTS

Methods for coupling rotating shafts vary fro
flange assembles to complex spring and synt g
assembles. Those including chain belts, splines, bands,
and rollers are shown here.

m simple bolted
hetic rubber

/) carrym Fach
Gasket between housing Sleal gid ”””"Z'fs ﬂe‘v’::;;i;//;i‘:?na/ sp};/’ngs amun; 22/72 c,;mes gy
Flanges refains lubricani jpower and ;ﬁé‘f;; 72 g/ each end. The splinesof Assembly rey, o/mi" erency
i /’ Sheationaeizra the sleeve perrmarnently en- unit Laterg) 7 °: one
/ / ’l gage the splines of each /zub7 : p‘/z}‘; ://g%,d betwee :ﬁzﬁ:
/ 7 S
Flanges of housing / I,/ Hubs are pressed onand keyed fo ea;ﬁ / ' SN 35
bolted together / shaft Each hubcarries generafed splines, / [ Sleeve jack pojs s
3 cut at maximum distance from shaf? end i [ ocilitate separatiny )
I' . // / of center flanges /
Misalignment of corn- | Oilfillerplug  ; /
nected shafis is comp- | A
ensated by sleeve as- | 7 /
suming nevtral -
position between
shaft hubs>~_ _

Clearance - — - ———
befween casing . '\
and hub foallow £ Y 7
lateral float for / ;’L = / fz::j::gg,g,jﬂg | e \
\
; / ) f each shaft I/ '; // nhfgs. Kings /oca;ed ‘| | ‘Bolt head's and
 Tapered grooves for e on fransverse cenfer | nuts in flanges
Ne{;gm/mz sea/ ;/ngs ! 7" grid provide bearing i""‘;;’;‘”’ zred! "‘ [ line of hub spline faces \ coun/srbo”f:d
refain lubricant-—- - surface. Grid bears ALl 1 ‘| 08 safefy precavton
= /n grooves /n propor- ; SIS LT 5 \
Filler hole for lubricants” tion to load og ack holes SOl fevess. Couppling rs o 5
fofacilifate | filled when stanaing. \0i Film between splines
installation or | /n operation centrifu- e/iminates metal-tometal
remova/ of hubs' gal force distributes contact
o/l fo immerse splines
Fig. 2
O/l hole with safely —Floating housing skell
serew plug~~ _ V\ cut with internal gears
T \ateach end Y
¢ :Z/:’efea’ b7res Qo not Double - tapered jaws
) a completely through held by keyseats inend
\ Zas of hub,
Generated H \
Boltholes spherical / 1
counterbored. gears onbub7 !
as safely Vi /
precaution—-——=2 ’ P27, S
s
/
-
7
i
7 o feure
Hubs splined
for shafts
1
\0// sealof flexible
e Az 2
ket helsesr ey composition material '/ N N e ,‘,,ner:ur/?lf.;'b
Flanges fo ensure / L Clearance soace between / Flange \) ; shat?. Shatt 9P
/tight seal~==—== ~ hubs 1o allow forend pl / g o N e e
oltg 0 allow forend play / \\2/ Jaws when flanges @€
/ ‘ gether by bolts
Fig. 3 'Bolts draw flapgey  F19- 4
hubs fogether
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Fig. 5
Removable access plate fo springs
3 &
) mw'deaf“"”’/ug.s NN 2
st the spider and bear -\ Z§%§
againstspring [ e e § % \\T\r '\/N%t
% / §‘ = ~Spider

~-Enless leather belf
,/ laced through alfernafe
/. rim slofs

,,,,,

\
Mxial slots
oneach rim

S\ Flanges keyed
fo shaft

Casing and spider
keyed to shafi~

————— ~Heljcal springs in cors tanf
compression

plugs fitted info
pockets between
fwin-arms of spidkr

\
\C‘/earance between
ends of spring pligs
Jess than maximum
deflection of spring
Swdden overload aan
not break springs

—-S/de clearance provided

\
\
|
\
|
|
\
\
\
\
\

4
-

between chain and feeth
for accormodafion of ar-
gular displacement

bohveer shatts Roller chain overfeeth on

hub flonges. All rollers.in
contact with feeth for
dlistribution of fransmitied load
Teeth cuton /
flanges of hubs
-

-

o 4 W W
2t g \ N\ Fig. 6
P Ol |
9 Sk i Helical springs——" = §\ grrn::;/;yexfeﬁor
7 between sphrey
s metatomstal
s
Tirmng coupling forces rollers
Ylindrical sleeve with eccentfric up Jnclined siales of eccentric
chambers on insidle chamber to lock coupling fo
,’\\\ shatf
, : it
;fﬁﬁf /!"a;:d // \\
L 4 =
/ / \
J /
%Imor Fig. 7 // |l"
o
With rollers located in/! ‘l
C/ Z’gesfpan‘ of eccenfric Twod mr/u ’;e/;‘gf
DARA T e e frome
o’ d/;ﬂ”{ﬁ
! f

w7 Es
Fig. 8
7 \
i | \
Chain provided \
with masterlink Hubs keyed
for removal to shafts
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A inued)
Typical Methods of Coupling Rotating Shats (contir

Metal housing over T 1l /alnge
neoprene biscurfs !
\

Neoprene cenrer designed for uniform stress,
linear deflection and absorption of tl//brafmﬂ
1

Shatt keyed
to flange—
\

\

Metallic P
screen core--—~" /

/
Outfer fabric ring impregnated with
reoprene, provides support for center section

Fig. 9

Compensaf/hg member
provides connection
between hub and outer '

r—Flanged outer
[ sleeve bolteq
directly o

sleeve o [ Flenged bub
N ’
N /
Flanged hub B /
keyed #o S 1 .
Srari-a ~~—~Widle face
~o of internal
gear feeth
Tapped holes fbe/r/”:::’
f‘m:///f:/r‘e Float with-
aaf’s;lr:, 5 r out s~
as semlz/y S Rl
Gef;emfed = Geared
externa/ A
and internal 2 Ged

f
gear teeth--— 2 shaf

Flexible, oi/-~res/s tant Y 7
X6/ Packing retwns

o/l inside the coupling and exc/:

dirt, grit ana mo/sfuge Hetoes

Fig. 12
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Metal facin,

riveted to fle
disk preven’ /
excessive wear s

Flangée hubs
keyed fo
shafts~~.__

Bosses on
metal flanges
pass fhraugﬁ
holes in flexible
olisk and enfer
elongated holes
in mating f/aﬂge\\

—~ = N 0000
A
b

Flexrble disk
of vulcanized
rubbered fabric—,

/ates
ﬁ,’b/e

Setscrews -=~Large nungy

secure hubs of:;efh

to shaft-———— pioduceiey
/arye bean'ng
Surface

Long gear teeth in sleeve
prevent hub from
a//$en_qag/‘ng ----- —

—Two fapped holes in each hib
{  facilitate assembly andremond
1

\ 1
! _ Gaskef prevents

Al
\ A
Clearance between \ -7 orl leakage

sleeve and hub

permits free ~—Load cushioned

end floorf_ /by ol film
B / between the

Solidl metal gear feeth

undler gear

feeth gives ——

added strength .

and durabilit 7 “Sp/venca/

contour?

Flexible , orf A8 #el;;h
res/stant em/'a/f”?
packing i e
refains ojf aM/;Zn
Inside the mo
coupling anc/
excludles
olirt grit 0l
and, moisture =~ chambél
\
Generatea .-~ \Mac/u‘ne”;”"!
external ~ n each v
and infernqa/ fa‘,'/ifa”
gear feeth accurar®
alignme”

’
Two fapped holes in

Safety Flornge wits each half of sleeve
€h half of s

i sl
2R replen
S0untersunk pofe e 0r/-supPly #her of 1

h el
or fitted boly facilitate assembl, f/;rot/gd holes
se/f -/ack/}vgon:f:nd armlv' Irerna Vad/ ) plgge

Fig. 13
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ings that include internal and extern

couP i ternal gears,
5h?ﬂ ins, and nonmetallic parts to transmit torque are
a5 "\ ere.
ghoW” hok
Rubber vulcanized
fo stee/ ,a/m‘es7
//;; Outer fabric ring
2 Impregnated with Metallic
d neoprene, provides screen

Suppor? for center

s bo/fed Section~ ¥ |
(tfa,,ges—-——- S
_— Shaf#
7=\
i g§
/ N
;N %
e
Flang. //(ey el } S ~
postef?
Bo/theads
Fig. 14 A
as safety
precauvtion< _
s secured 10 \"""/Vcl;-mefa{/lb insert 2
shafts by keys \ befween jaws of ““““\

\ coupling absorks
vibration and shocks

rEWS ="~
and $e7SC! /7

Flexible laminated pin vnits
«mpensate for misalignment
of connected shaffs. One end
teld by spring retaining ring,

dher end moves laterally in ~-Spring retfaining

bushing < | ring holds flexible
\\\ | pin units in flange
i
!
z?’e hubs =\ — — Stee/
Ll Jaminations
“::chIM swivel on
- i d
V/
keeper
\,
N ¢
Cross pin

Worx - im, 1
Pr iy e
ronze begusnlqnfesa’, self lubricating

Fig. 18

F
74

Fig. 15

Ball bearing insert permits
unrestricted end p/ay———-\\

Prcy'ecﬁon on
refaining cover
holdls balls in
proper position=" =

Faceplate
refa/"frs balls--A=

Power fran.s_-
mitted by SIX __ =4
rubber balls=

Fig. 19

--Trunnion pins fitted
/. into outer diarmeter
7" of hub and welded

_-Neoprene center
-

_ - designed for
uniform stress

~=Neoprene
biscuit
jpressed over
trunnion
blocks

. -—Two-piece housing
clarmps around
neoprene biscuits.
Face of housing
attaches 1o
stondard flange

Hubs secured to shafts by
keys and sefscrews—

S Balls contained in
pockets in flange

o Hubs keyed for
5% shofts

--Small holes inflange
to aid in removing
balls
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CHAPTER 12
FASTENING, LATCHING,

CLAMPING AND
CHUCKING DEVICES




HAFTS
FOURTEEN WAYS TO FASTEN HUBS TO S &

Shoulder may be
pin through shoft needed on shaft
Set screw
! Square key
T LHub
R /

)

ST

snm—\'
j%su screw

P t setscrew in hub A) bears i n Withstand Illgll S ock |Oads. Two k' eys | 2 C) :
] i i ( ) agalnst aflaton a It cal vy i i i ‘ ) : C

shaft. This fastening is suitable for fractional horsepower drives with imental setups an expanding pin is suitable yet e

low shock loads but is unsuitable when frequent removal afr;d ass_em- 'T':Szr pin (E) parallel to shaft might require a shoulder
i marrin

?rlgr: ;?er;i(;?ustizrn}:ozgf::dy x;z;e;;crew BeeiB ey : can be used when a gear or pulley has no hub.

Key,
\

Keyway,
A\

Keyway \
AGEAY

Toper”

A -

|=—a s A ===

Fig.2 A tapered shaft with a key and Fig.3 A feather key (A) allows
threaded end is a rigid concentric assembly. It end of the shaft. For a blind keyway
is suitable for heavy-duty applications, yet it the design allows the ge; }'

can be easily disassembled.

Sftraight-sided 4-splil
{involute splines may
also be v:lod) 4

P
ANL

Fig.4 Splined shafts



Lugs stamped
after assembly J

Gear a( plliey

/
/
o)
LS >‘01,u-pior:o
L wire

Fig.6 A stamped gear and formed wire shaft
can be used in light-duty application. Lugs
stamped on both legs of the wire prevent disas-
sembly. The bend radii of the shaft should be small
enough to allow the gear to seat.

g ring allows quick gear removal in light-load
uider on the shaft is necessary. A shear pin can
the shaft if protection against an excessive load is

_ pretainin
.5 ﬁﬁn A sho
2 the gear to

End plat
P n‘P %

\

Topered rings

(8)

nterlocking tapered rings hold the hub tightly to the shaft when the nut is tight-
machining of the hub and shaft does not affect concentricity as in pinned and
assemblies. A shoulder is required (A) for end-of-shaft mounting. End plates and four

the hub to be mounted anywhere on the shaft.

Hub half
of hole threaded. .

AR — B
ole 7 . | X 8
b | -~

tightening on
bl et e Hab clomp._ stom:’v\ hud

For removing from
shaft: Bushing holf )
of hole threaded.
 Hub half of

~ pot threaded.

Slight tlearance 5

G ) Sk :

1S ; : )| , stock precision gear is clamped onto a
hub clé Manufacturers list correctly dimen-

\at they can be efficiently fastened to a
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