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Figure 1—Typical 50-MT Series heavy duty cranking motor.

The heavy duty cranking motors co-
vered in this bulletin have a shift lever
and solenoid plunger that are totally
enclosed to protect them from expo-
sure to dirt, icing conditions and
splash. The nose housing can be ro-
tated to obtain a number of different
solenoid positions with respect to the
mounting flange, which is a feature
that makes these motors universally
adaptable to a wide variety of diffe-
rent mounting applications.

Positive lubrication is provided to the
bronze bushings by an oil saturated
wick that projects through the bush-
ings and contacts the armature shaft.
il can be added 1w each wick by ne-
moving a pipe plug which is accessi-
ble on the outside of the motor.

Available as an optional feature are
oil reservoirs for the bronze bearings
which makes available a larger oil
supply thereby extending the time re-
quired between lubrication periods.
Another optional feature is *0"" rings
which can be added to resist entry of
dirt and moisture into the entire motor
assembly. When the oil reservoirs and
0" rings are included, the motor
will provide long periods of atten-
tion-free operation.

Many models feature a seal between
the shaft and lever housing and all
miodels have a rubber boot or linkage
seal over the solenoid plunger. The
seal and the boot, when used together,
prevent entry of oil into the motor
main frame and solenoid case, allow-
ing the motor to be used on wet cluich

applications,

Four kinds of clutches, a heavy duty
sprag, a Positork drive, an inter-
mediate duty type and a splined drive,
may be used with enclosed heavy duty
type cranking motors, All four types
are moved into mesh with the ring
gear by the action of the solenoid.
The pinion remains engaged until
starting is assured and the solenoid
circuit is interrupted. In case of a butt
engagement with the heavy duty sprag
clutch or Positork drive, the motor
will not be energized to prevent dam-
age to the pinion and gear teeth. The
spline drive is normally used on gas
turbine applications, and can be en-
gaged into the turbine spline gear be-
fore the turbine gear has coasted to a
stop,
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gSom 2—Cross-sectional view of motor with DR-250 heavy duty drive (50-MT).
me models use heavy duty sprag clutch illustrated in Figures 14 and 15.)

MAINTENANCE

Under normal operating conditions,
no maintenance will be required be-
tween engine overhaul periods. At
time of engine overhaul, motors
should be disassembled, inspected,
cleaned, and tested as described in
succeeding paragraphs.

ADJUSTABLE NOSE HOUSING
Two methods are employed o attach
the nose housing to the lever housing.

QL RESERVOIR

As shown in the cross-sectional views
of Figure 2, Figure 3, and Figure 4,
one method attaches the nose housing
to the lever housing by means of bolts
located around the outside of the
housing. To relocate the housing, it is
only necessary to remove the bolts,
rotate the housing to the desired posi-
tion, and reinstall the bolts. The bolts
should be torqued to 13-17 Ib. fi. dur-
ing reassembly. In this type of assem-
bly, the lever housing and the com-
mutator end frame are attached (o the

LINKAGE SEAL

field frame independently by bolts en-
tering threaded holes in the field
frame.

In the second method, where the in-
termediate duty clutch is used, the
lever housing and commutator end
frame are held to the field frame by
thru-bolts extending from the com-
mutator end frame to threaded holes
in the lever housing. The nose hous-
ing is held to the lever housing by in-
ternal attaching bolts extending from
the lever housing to threaded holes in

TOTALLY EMCLOSED

Figure 3—Cross-sectional view of motor
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with spline drive (50-MT).
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Figure 4—Cross-sectional view of motor with intermediate duty clutch.
(35-MT) Note different attaching bolt construction than Figure 5.

the nose housing (Fig. 5). With this
arrangement, it is necessary to par-
tially disassemble the motor o pro-
vide access to the attaching bolts
when relocating the nose housing.

To accomplish this, remove the elec-
trical connector and the screws attach-
ing the solenoid assembly to the field
frame and then remove the thru-bolts
from the commutator end frame,

BRUSH HOLDER  BRUSH HOLDER

Scparate the field frame from the re-
maining assembly. and pull the arma-
ture away from the lever housing until
the pinion stop resis against the cluich
pinion. This will clear the nose hous-
ing attaching bolts so they can be ne-
moved with a box or open end
wrench, perminting relocation of the
nose housing. During reassembly,
torque the nose housing attaching
bolts to 11-15 Ib. fi.

FIELD COIL

OPERATION

There are many different cranking
motor circuits used on various appli-
cations. The cranking circuit may con-
tain a key start switch or push switch,
or both, a relay, magnetic switches,
solenoids, oil pressure switch, fuel
pressure switch and other protective
devices, such as an A " relay.

ATTACHING
BOLT

INTERMEDIATE
DUTY CLUTCH

Figure 5—Cross-sectional view of motor with intermediate duty
clutch. Note different attaching bolt construction than Figure 4.
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Figure 6—Basic wiring

Reference should be made to the
vehicle manufacturer’s wiring dia-
gram for the complete cranking cir-
cuit.

A typical circuit is shown in Figure 6.
The motor shown has a built-in ther-
mostat to protect against damage due
o over-cranking for excessively long
periods of time. Thermostat compo-
nents separated from the field coils
and motor frame are shown in Figure
7. Also a motor with harness discon-
nected from the thermostat is shown
in Figure 8,

When the start switch is closed, bat-
tery current flows through the magne-
tic switch winding and the thermostat
to ground, as shown in Figure 6. The
magnetic switch closes, connecting
the motor solenoid 'S terminal to
the battery.

The solenoid windings are energized
and the resulting plunger and shift
lever movement causes the pinion 1o
engage the engine flywheel ring gear
and the solenoid main contacts to

Page 4

circuit.

close, and cranking takes place. When
the engine starts, pinion overrun pro-
tects the armature from excessive
speed until the switch is opened, at
which time the return spring causes
the pinion to disengage. To prevent
excessive overrun and damage to the
drive and armature windings, the
switch must be opened immediately
when the engine stars.

OVERCRANK PROTECTION

MOUNTED IN MOTOR FRAME

TWO-WIRE HARNESS CONNECTOR y e

THERMOSTAT PERMANENTLY
ATTACHED INSIDE MOTOR
TO FIELD COILS

Figure 7—Typical thermostat.

A cranking period for all types of
motors should never exceed 30 sec-
onds without stopping to allow the
motor o cool. If over-cranking should
occur, the thermostat will open and
the cranking cycle will stop to protect
the motor. After the cranking motor
cools, usually 1-6 minutes, the ther-
mostat will close and then a new start-
ing attempt can be made.

A circuit without the motor thermostat
would be the same as Figure 6, except
the magnetic switch winding terminal
would be grounded directly to the
point noted in Figure 6, without pass-
ing through a thermostat,

Figure 8B—Typical motor showing thermostat connector.
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Figure 9—MNo-load test circuit.

TROUBLESHOOTING THE
CRANKING CIRCUIT

Before removing any unit in a crank-
ing circuit for repair, the following
checks should be made:

Battery: To determine the condition
of the battery, follow the testing pro-
cedure outlined in Service Bulletin
IB-115 or |B-116. Insure that the bat-
tery is fully charged.

Wiring: Inspect the wiring for dam-
age. Inspect all connections to the
cranking motor, solenoid, magnetic
switch, ignition switch or any other
control switch, and battery, including
all ground connections. Clean and
tighten all connections as required.

Magnetic Switch, Solenoid and
Control Switches: Inspect all
switches to determine their condition.
From the vehicle wiring diagram, de-
termine which circuits should be
energized with the starting switches
-:lnse-d.l U:sle a volimeter 1o detect any
open circuits.

Thermostat, or Overcrank Protec-
tion:

To check the thermostat for con-
tinwity, detach wiring hamess connec-
tor and connect an ohmmeter to the
two thermostat terminals on the
motor, (Fig. 8). The ohmmeter should
read zero. If not, thermostat is open
circuit. DO NOT check thermostat
when hot, since it is supposed to be
open-circuit above certain tempera-
tures.

Motor: If the battery, wiring and
switches are in satisfactory condition,
and the engine is known 1o be func-
tioning properly, remove the motor
and follow the test procedures out-
lined below.

CRANKING MOTOR TESTS

Regardless of the construction, never
operate the cranking motor more than
30 seconds at a time without pausing
to allow it to cool at least two min-
utes, On some applications, 30 sec-
onds may be excessive. Overheating,
caused by excessive cranking will
seriously damage the cranking motor
(withowt thermostat).

With the cranking motor removed
from the engine, the armature should
be checked for freedom of rotation by
prying the pinion with a screwdnver.
Tight bearings, a bent armature shaft,
or a loose pole shoe screw will cause
the armature to not turn freely. If the
armature does not turn freely the
motor should be disassembled im-
mediately. Howewver, if the armature
does rotate freely, the motor should
be given a no-load test before disas-
sembly.

No-Load Test (Fig. 9)

Connect a voltmeter from the motor W

terminal to the motor frame, and use
an r.p.m. indicator 1o measure arma-
ture speed. Connect the motor and an
ammeter in series with a fully charged
battery of the specified voltage, and a
switch in the open position from the
solenoid battery terminal to the sole-
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noid switch terminal. Close the switch
and compare the r.p.m., current, and
voltage reading with the specifications
in Service Bulletins 1M-186, IM-187,
or IM-188. It is not necessary to ob-
tain the exact voltage specified in
these bulletins, as an accurate in-
terpretation can be made by recogniz-
ing that if the voltage is slightly
higher the r.p.m. will be proportion-
ately higher, with the current remain-
ing essentially unchanged. However,
if the exact voltage is desired, a car-
bon pile connected across the battery
can be used to reduce the voltage w
the specified value. If more than one
|2-volt battery is used, connect the
carbon pile to only one of the 12-volt
batteries. If the specified current draw
does not include the solenoid, deduct
from the ammeter reading the
specified current draw of the solenoid
hold-in winding. Make disconnections
only with the switch open. Interpret
the test results as follows:

Interpreting Results of Tests

|. Rated current draw and no-load
speed indicates normal condition
of the cranking motor.

2. Low free speed and high current
draw indicate:

a. Too much friction—tight, dirty,
or worn bearings, bent armature
shaft or loose pole shoes allow-
ing armature to drag.

CYLINDER
k| b o
h “ RETAINER
2 g
| N . L
Figure 10—Removing retainer from
snap ring.
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b. Shorted armature. This can be
further checked on a growler
after disassembly.

¢. Grounded armature or fields.
Check further after disassem-
bly.

3. Failure to operate with high cur-
rent draw indicates:

a. A direct ground in the terminal
or fields.

b. “*Frozen" bearings (this should
have been determined by turn-
ing the armature by hand).

4. Failure to operate with no cur-
rent draw indicates:

a. Open field circuit. This can be
checked after disassembly by
inspecting internal connections
and tracing circuit with a test
lamp.

COMMUTATOR

SERIES COIL (4]

COMMUTATOR

SERIES COIL (4]
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b. Open armature coils. Inspect
the commutator for badly
burned bars afier disassembly.

¢. Broken brush springs, worn
brushes, high insulation be-
tween the commutator bars or
other causes which would pre-
vent good contact between the
brushes and commutator,

. Low no-load speed and low cur-
rent draw indicate:

a. High internal resistance due to
poor connections, defective
leads, dirty commutator and
causes listed under Number 4.

6. High free speed and high current

draw indicate shorted fields. If
shorted fields are suspected, re-
place the field coil assembly and
check for improved performance.

COMMUTATOR

SERIES COIL (4)

SHUNT COMMUTATOR

coiL (2)

BRUSH
SERIES COIL (2]

Figure 11—Typical motor circuits.

DISASSEMBLY

Normally the cranking motor should
be disassembled only so far as is
necessary to make repair or replace-
ment of the defective parts. As a pre-
caution, it is suggested that safety
glasses be worn when disassembling
or assembling the cranking motor.

Intermediate Duty Clutch Motor

I. Note the relative position of the
solenoid, lever housing, and nose
housing so the motor can be reas-
sembled in the same manner.

2. Disconnect field coil connector
from solenoid motor terminal, and
remove solenoid mounting screws.

3. Remove thru-bolt or cap screws.

4. Remove commutator end frame
from field frame and field frame
from lever housing.

COMMUTATOR

SERIES COIL [4)

COMMUTATOR

SERIES COIL [6)
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Figure 12—Disassembled view of
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Figure 13—Disassembled view of late type intermediate duty
sprag clutch drive assembly.
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. Disconnect field coil connector

from solenoid motor terminal, and
lead from solenoid ground termi-
nal.

On motors which have brush in-

e foeA ’ i | / :
L J— 5 =~ R T spection plates, remove the plates
e __?] e \—”\-/JI ‘oo s and then remove the brush lead
R AU S screws. This will disconnect the

field leads from the brush holders.

. Remove the attaching bolis and

separate the commutator end frame
from the field frame.

. Separate the nose housing and

ficld frame from lever housing by
removing attaching bolts,

. Remowve armature and clutch as-

sembly from lever housing.

. Separate solenoid from lever hous-

ing by pulling aparn.

5. Remove nose housing attaching
bolts and separate nose housing
from lever housing.

6. Slide a standard half-inch pipe
coupling or other metal cylinder of
suitable size (an old pinion of suit-
able size can be used if available)
onto shaft so0 end of coupling or
cylinder butts against edge of re-
tainer. Tap end of coupling with
hammer, driving retainer towards
aamalum and off snap ring (Fig.
10).

7. Remove snap ring from groove in
shaft using pliers or other suitable
tool. If snap ring is too badly dis-
torted during removal it may be
necessary 0 use a new one when
reassembling clutch.

8. Remove the armature and clutch

from the lever housing.

9. Separate the solenoid from the
lever housing.

Heavy Duty Clutch, Positork Drive,
and Spline Drive Motors

I. Note the relative position of the
solenoid, lever housing, and nose
housing so the motor can be reas-
sembled in the same manner.

Figure 14—Disassembled view of early
type heavy duty sprag
clutch drive assembly.
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Figure 15—Disassembled view of late
type heavy duty sprag
clutch drive assembly.

Figure 16-—Disassembled view of DR-250 drive.
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HOLD-IN
WINDING

START
SWITCH
~
T0 MOTOR
WINDINGS

Fig}.ma 17—Basic solenoid circuit.
(Types shown in Figures 1, 2,
and 3.)

CLEANING

The drive, armature and fields should
not be cleaned in any degreasing tank,
or with grease dissolving solvents,
since these would dissolve the lubri-
cant in the drive and damage the insu-
lation in the armature and field coils.
All pans except the drive should be
cleaned with mineral spirits and a
brush. The drive can be wiped with a
clean cloth.

START SWITCH

HOLD-IM
WINDING

PULL-IN
WINDING

BATTERY

F_:'gure 18—Basic solenoid circuit.
{Types shown in Figures 4 and 5.)
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If the commutator is difty it may be
cleaned with No. 00 sandpaper.
NEVER USE EMERY CLOTH TO
CLEAN COMMUTATOR.

Brushes and Holders

Inspect the brushes for wear. If they
are womn excessively when compared
with a new brush, they should be re-
placed. Make sure the brush holders
are clean and the brushes are not bind-
ing in the holders. The full brush sur-
face should ride on the commutator to
give proper performance. Check by
hand to insure that the brush springs
are giving firm contact between the
brushes and commutator. If the
springs are distorted or discolored,
they should be replaced.

ARMATURE SERVICING

If the armature commutator is worn,
dinty, out of round, or has high insula-
tion, the armature should be put in a
lathe so the commutator can be turned
down. The insulation should then be
undercut 1/32 of an inch wide and
1/32 of an inch deep, and the slots
cleaned out to remove any trace of
dint or copper dust. As a final step in
this procedure, the commutator should
be sanded lightly with No. 00
sandpaper to remove any burrs left as
a result of the undercutting procedure.
NOTE: The undercut operation
must be omitted on cranking motors
having Test Specifications 2412,
2415, 3501, 3564, 3574 and 3599 as
listed in Delco Remy Service Bulle-
tins IM-186, IM-187, and |M-]188.
Do not undercut commutators on
motors having these specifications.

The armature should be checked for
opens, short circuits and grounds as
follows:

. Opens—Opens are vsually caused
by excessively long cranking
periods. The most likely place for
an open to occur is at the com-
mutator riser bars. Inspect the
points where the conductors are
joined to the commutator bars for
loose connections. Poor connec-
tions cause arcing and burning of
the commutator bars as the crank-
ing motor is used. If the bars are
not too badly burned, repair can
often be effected by resoldering or
welding the leads in the riser bars
{using rosin flux), and turning
down the commutator in a lathe to
remove the burned material. The

VOLTMETER

CARBOM ,.
PILE |
AMMETER
BATTERY
Fi?ure 19—Checking solenoid
hold-in and pull-in windings. (Mote:

Terminal locations may vary.)

insulation should then be undercut
except as noted above,

2. Short Circuits—Shon circuits in
the armature are located by use of
a growler. When the armature is
revolved in the growler with a steel
strip such as a hacksaw blade held
above it, the blade will vibrate
above the area of the armature core
in which the short circuit is lo-
cated. Shorts between bars are
sometimes produced by brush dust
or copper between the bars. These
shorts can be eliminated by clean-
ing out the slots.

3. Grounds—Grounds in the armature
can be detected by the use of a
1 10-volt test lamp and test points.
If the lamp lights when one test
point is placed on the commutator
with the other point on the core or
shaft. the armature is grounded.
Grounds occur as a result of insula-
tion failure which is often brought
about by overheating of the crank-
ing motor produced by excessively
long cranking periods or by ac-
cumulation of brush dust between
the commutator bars and the steel
commutator ring.



Figure 20—Forcing snap
ring over shaft.

FIELD COIL CHECKS

The various types of circuits used are
shown in the wiring diagrams of Fig-
ure 1. The field coils can be checked
for grounds and opens by using a test
lamp.

WASHER—USE TO
ASSEMBLE RETAINER
OVER SMAP RING,

THEN REMOVE WASHER

Figure 21—Forcing retainer
over snap ring.

Grounds—If the motor has one or
more coils normally connected to
ground, the ground connections
must be disconnected during this
check. Connect one lead of the
L10-volt test lamp to the field frame
and the other lead to the field con-
nector. If the lamp lights, at least
one field coil is grounded which
must be repaired or replaced. This
check cannot be made if the ground
connection cannot be disconnected.

Opens—Connect test lamp leads to
ends of field coils. If lamp does
not light, the field coils are open.

FIELD COIL REMOVAL

Field coils can be removed from the
field frame assembly by using a pole
shoe screwdriver. A pole shoe
spreader should also be used to pre-
vent distortion of the field frame.
Careful installation of the field coils is
necessary 1o prevent shorting or
grounding of the field coils as the pole
shoes are tightened into place. Where
the pole shoe has a long lip on one
side and a short lip on the other, the
long lip should be assembled in the
direction of armature rotation so it be-
comes the trailing (not leading) edge
of the pole shoe.

CLUTCH ASSEMBLY

Diassembly procedures for the various
types of clutches are outlined below.

A. Intermediate Duty Sprag Clutch.

An early type cluich and late type
clutch are shown in Figures 12
and 13.

I. Remove the lock wire, collar,
and jump spring from the sleeve
assembly.

2. Remove the spring stop washer
and second lock wire from the
early type clutch (Fig. 12).

3. Remove the retainer ring and
large washers. Do not remove
the sleeve assembly or sprags
from the shell assembly.

4. Lubricate the sprags and satu-
rate the felt washer with No.
SW20 oil. Heavier oil must not
be used.

3. Assembly is the reverse of dis-
assembly.

CRANKING MOTORS
Service Bulletin 1M-153

BRUSH ARMS

Figure 22—Brush with
offset hole assembled
to brush arm.

B. Heavy Duty Sprag Clutch and
DR.-250 Drive.

An ecarly type and a late type
heavy duty sprag clutch are shown
in Figures 14 and 15 and the
Détvzfrl] drive is shown in Figure
16.

I. Remove the cupped pinion stop
and split washer. In removing
the cupped pinion stop, it will
probably be damaged. A new
one will be required at time of
reassembly .

2. Remove the other pants as illus-
trated.

3. Do not lubricate the sprags on
heavy duty cluiches, as they are
lubricated for life with special
oil at the factory.

4. Assembly is the reverse of dis-
assembly .,

C. Spline Drive and Positork Drive,
These types of drive assemblies

are serviced by complete replace-
ment only.

Page 9
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Figure 23—Circuit for chacking pin-
ion clearance. (Types shown in Fi-
gures 1, 2 and 3.)

SOLENOID CHECKS

A basic solenoid circuit is shown in
Figures 17 and 18, Solenoids may dif-
fer in appearance but can be checked
electrically by connecting a battery of
the specified voltage, a switch, and an
ammeter o the two solenoid wind-
ings. With all leads disconnected from
the solenoid, make test connections as
shown to the solenoid switch (S or

PRESS ON CLUTCH
. AS SHOWN TO
\ TAKE UP MOVEMENT

PINION

FEELER
GAUGE

SW) terminal and to ground, or to the
second switch terminal, (G), if pre-
sent, o check the hold-in winding
(Fig. 19). Use the carbon pile to de-
crease the battery voltage to the value
specified in Service Bulletins 15-180,
15-186, 15-187 and 15-188 and com-
pare the ammeter reading with
specifications. A high reading indi-
cates a shorted hold-in winding, and
a low reading excessive resistance,
To check the pull-in winding con-
nect from the solenoid switch ter-
minal (5) to the solenoid motor (M
or MOT) terminal. To check for
grounds, move battery lead from
*G" terminal to solenoid case, and
from “M" terminal to solenoid case.
(Fig 19, not shown) Ammeter should
read zero for both windings. If not
solenoid is grounded.

NOTE: If needed to reduce the volt-
age to the specified value, connect the
carbon pile between the battery and
the “*M™ terminal as shown in dashed
red instead of across the battery as
shown in solid red lines, If the carbon
pile is not needed, connect a jumper
directly from the battery to the “*M™
terminal as shown by the dashed red
line.

Figure 24—Circuit for checking pinion
clearance. {Type:d sg'.;wn in Figures 4
and 5.

CAUTION: To prevent overheating,
do not leave the pull-in winding ener-
gized more than 15 seconds. The cur-
rent draw will decrease as the winding
lemperalure increases,

B .~ PLUG REMOVED

SHAFT NUT
(TURN TO ADJUST
PINION CLEARANCE)

—— PRESS ON DRIVE TO
TAKE UP MOVEMENT

"~ PINION CLEARANCE

Figure 25—Checking pinion clearance on
intermediate duty clutch motor.
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Figure 26—Checking pinion clear-
ance on heavy duty motor.



A magnetic switch can be checked in
the same manner by connecting across
its winding.

REASSEMBLY

The reassembly procedure for each
type of motor is the reverse of disas-
sembly.

On motors using a snap ring and re-
tainer on the shaft as a pinion stop,
the ring and retainer can be assembled
in the manner shown in Figures 20
and 21. With the retainer placed over
the shaft with the cupped surface fac-
ing the end of the shaft, force the ring
over the shaft with a light hammer
blow and then slide the ring down into
the groove (Fig. 20). To force the re-
tainer over the snap ring, place a suit-
able washer over the shaft and
squeeze with pliers (Fig. 21). RE-
MOVE THE WASHER.

To reassemble the end frame having
eight brushes onto the field frame,
pull the armature out of the field
frame just far enough to permit the
brushes to be placed over the com-
mutator, Then push the commutator
end frame and the armature back
against the field frame.

On intermediate duty clutch motors,
be sure 1o assemble all brushes to the
brush arms so the long side of the
brush is toward the riser bars. See
Figure 22.

LUBRICATION

All bearings, wicks and oil reservoirs
should be saturated with SAE No. 20
oil. Place a light coat of lubricant
Deleo Remy No. 1960954 on the
washer located on the shaft between
the armature and shift lever housing.
Washer is identified in Figure 2.

Sintered bronze bearings used in these
motors have a dull finish, as com-
pared to the early type machined, cast
bronze bearings which had a shiny
finish.

CLEARAMNCE
010-070%

Figure 27—Checking pinion
clearance on spline drive motor.

Before pressing the bearing into
place, dip it in SAE No. 20 oil. Also,
tangent wicks (if sent) should be
spaked with SAE No. 20 oil. Insent
the wick into place first, and then
press in the bearing.

DO NOT DRILL, REAM or
MACHINE sintered bearings in any
way! These bearings are supplied to
size. If drilled or reamed, the 1.D.,
(inside diameter) will be too large,
also the bearing pores will be sealed
OVET.

It is not necessary to cross-drill a sin-
tered bearing when used with a tan-
gent wick. Because the beanng is so
highly porous, oil from the wick
touching the outside bearing surface
will bleed through and lubricate the
shaft,

CRANKING MOTORS
Service Bulletin 1M-153

Middle bearings are support bearings
and prevent armature deflection dur-
ing cranking. As compared to end
frame bearings, the clearance between
middle beaning and shaft is large and
the clearance provides a loose fit
when assembled.

PINION CLEARANCE

There are no provisions for adjusting
pinion clearance on motors using the
intermediate duty clutch (Fig. 5).
However, all types should be checked
after reassembly to make sure the
clearance is within specifications. In-
comect clearance where not adjustable
indicates excessive wear, and worn
parts should be replaced.

To check pinion or drive clearance
follow the steps listed below.

1. Make connections as shown in
Figure 23 or Figure 24,

2. Momentarily flash a jumper lead
shown in blue color in Figure 23 or
Figure 24. The drive will now shift
into cranking position and remain
so until the battery is disconnected.

3. Push the pinion or drive back to-
wards the commutator end to
eliminate slack movement.

4. Measure the distance between
drive and drive stop (Figs. 25, 26,
and 27).

5. Adjust clearance by removing plug
and turning shaft nut (Figs. 26 and
27). Although typical specifica-
tions are shown, always refer to
1M-188, 1M-187, or 1M-186 for
specifications applying to specific
models
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NOTES

F‘ Ragprinted 10-83
age 12 PRINTED IN LS A
CO: 1.2 1'WDS & PS. 1.2 131, 132: 16, 1.2.62 1FD ks



