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PERIODIC MAINTENANCE 

BATTERY 

1. Check battery liquid level at each engine oil 
change, once a month or more often (when r e 
fueling) in hot weather. Level should reach 
the bottom of t h e vent well. DO NOT 
OVERFILL. 

NOTE: HYDROGEN GAS IS PRODUCED 
BY THE BATTERY. A FLAME OR A SPARK 
NEAR THE BATTERY MAY CAUSE AN EX
PLOSION. BATTERY LIQUID IS HIGHLY 
ACIDIC. AVOID SPILLING ON FABRICS, 
PAINTED, PLATED OR BRIGHT SURFACES. 

2. Clean top of battery and terminals every 
12,000 miles and check tightness of battery 
hold-down bolt. To properly clean battery: 
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Fig. 12-1—Wiring Diagram (34, 36 and 38 Series, V-8) 
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Fig. 12-2—Wiring Diagram (33 and 35 Series, L-6) 
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a. Make sure vent plugs are installed tight. 

b. Remove battery cables from battery. 

c. Clean battery and battery cable clamps 
with a diluted ammonia or soda solution 
and a brush. When the solution stops foam
ing, rinse with clear water. 

d. Apply a thin coating of petrolatum to ter
minals and clamps after installing clamps. 

DELCOTRON GENERATOR 

The generator belt tightness should be checked 
with Tool 33-70M and adjusted if necessary. No 
periodic lubrication is required on the generator. 

DISTRIBUTOR 

The distributor requires periodic inspection of 
the cap, rotor, wiring, contact points and timing. 

When replacing the contact point assembly, 
apply a small amount of ball bearing lubricant 
or equivalent to the breaker cam. No other lubri
cation is required. 

mounted on the cowl under the instrument panel. 
Each wire from the fuse panel is color coded to 
simplify servicing. (Figs. 12-1, 12-2 and 12-4) 

On 33 through 38 Series the chassis wiring, 
in the engine compartment, plugs into the rear of 
the fuse block. 

The wiring harness installation under the in
strument panel is shown in Figs. 12-3 and 12-5. 

The wiring harness installation in the engine 
compartment is shown in Figs. 12-6, 12-7 and 
12-8. 

The fuse block, fuse size and location are shown 
in Figs 12-9 and 12-10. 

FUSE HOLDER OR CONNECTOR 
TERMINAL REPLACEMENT 

The fuse holders and connector terminals can 
be removed by compressing the small tangs on 
both sides of the holder while applying pressure 
to the holder. A tool to compress the tangs can 
be made with a cotter pin, or by using a small 
screwdriver or awl. (Fig. 12-11) 

WIRING CIRCUIT 

A combination junction a n d fuse block is 

CHARGING CIRCUIT (Fig. 12-13) 

The charging circuit consists of the battery, 

Fig. 12-3—Instrument Panel Wiring (52 through 86 Series) 
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Fig. 12-4—Wiring Diagram (52 through 86 Series) 



STOP LIGHT WIRING 

Fig. 12-5—Instrument Panel Wiring (33 through 38 Series) 
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Delcotron generator, regulator and the warning 
lamp. Cars without air conditioning are equipped 
with a 37 and 42 ampere generator. Cars with 
factory installed air conditioning are equipped 
with a 55 ampere generator. 

DESCRIPTION 

With the ignition switch on, before the engine 

has started, the indicator lamp lights to indicate 
the generator is not charging. Current flows from 
the battery to the BAT terminal on the switch, 
through the indicator lamp and resistor, which is 
in parallel, and then through the voltage regulator 
contacts. It continues to flow through the genera
tor field winding to ground, completing the cir
cuit. Current through this circuit energizes the 
field windings sufficiently to insure voltage build
up in the stator windings when the engine starts. 
The voltages generated in the stator windings are 
then changed or rectified by the six generator 
diodes to a DC voltage which appears at the BAT 
or output terminal on the generator. The resistor, 
in parallel with indicator lamp, allows more cur
rent to flow through the field winding to insure 
voltage build-up in the stator windings. 

As the generator begins to operate, voltage 
from the "R" terminal is impressed through 
the regulator No. 2 terminal across the field 
relay winding, causing the relay contacts to close. 
This connects the regulator No. 4 terminal di
rectly to the battery through the field relay con
tacts, causing t h e indicator lamp to go out. 
Generator field current then flows from the bat
tery to the regulator No. 3 terminal and then 
through the field relay contacts and voltage regu
lator lower or series contacts to the field winding. 

Fig. 12-6—Chassis Wiring Harness (52 through 86 Series) 
As the speed of the generator increases, the 

voltage at the BAT terminal of the generator also 
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Fig . 12-7—Chassis Wi r ing Harness (34, 36 and 38 Series, V-£ 

increases. T h i s impresses a higher voltage 
through the field relay contacts and across the 
voltage regulator shunt winding. The increased 
magnetism, created by this higher voltage across 
the winding, causes the lower or series contacts 
of the relay to separate. Field current then flows 
through a resistor which reduces the field cur
rent. This reduced field current causes the gen
erator voltage to decrease; thereby decreasing 

the magnetic pull of the voltage regulator shunt 
winding. Consequently the spring causes the con
tacts to reclose. This cycle repeats many times 
per second to limit the generator voltage to a 
pre-set value. 

As the generator speed increases even further, 
the resistor, connected across the contacts, is 
not of sufficiently high value to maintain voltage 

Fig . 12-8— Chassis W i r i ng Harness, L-6 Engine 
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Fig. 12-9-Fuse Block (52 through 86 Series) 

control on the contacts. Therefore, the voltage 
increases slightly causing the upper or "short
ing" contacts to close. When this happens, the 
generator field winding is shorted and no current 
passes through the winding. With no current in 
the field winding, the generator voltage decreases 
which also decreases the magnetism in the shunt 
winding and the upper contact points open. With 
these points open, field current flows through the 
resistor and the field winding. As the voltage 
increases, the contacts reclose. This cycle then 
repeats many times per second to limit the 
generator voltage to a pre-set value at high gen
erator speeds. The voltage regulator unit thus 
operates to limit the value of generator voltage 
throughout the rpm range. Consequently the elec
trical accessories are protected from excessive 
voltage which would cause damage. 

BATTERY 

For battery usage, refer to the BATTERY 
CHART. 

BATTERY CHART -

Series 

33 & 35 

34, 36, 38 
& 52 

54, 56, 58, 
84 & 86 

54, 56, 58 

Engine 

L-6 

V-8 

V-8 A.M.T. 

V-8 S.M.T. 

Amp. Hr. 

44 

61 

73 

70 

Plates 

54 

66 

78 

66 

Watts 

2300 

2900 

3350 

3000 

DELCOTRON GENERATOR 

The generator consists of a rotor, a stator, two 
brushes and slip rings and six diode rectifiers. 
(Fig. 12-14) 

The brushes and slip rings allow battery cur
rent to flow through the rotor creating a magnetic 
field. The stator consists of three sets of wind
ings, each set containing seven coils, alternately 
spaced around the stator ring. The magnetic field 
produced by the rotor induces an AC voltage in 
the stator windings. This AC voltage is then 
directed to diode rectifiers. 

A diode rectifier is an electrical device which 
resists current flow in one direction but allows it 
to flow in the other. Six diode rectifiers are used 
in the generator. Three of the diode rectifiers 

Fig. 12-10-Fuse Block (33 through 38 Series) 
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Fig. 12-11 —Electrical Terminal Removal 

are positive and three are negative and are ar
ranged so that the AC voltage produced by the 
generator is changed to a DC voltage. This DC 
voltage is used to charge the battery and operate 
electrical accessories. 

REGULATOR 

The regulator contains a voltage regulator and 
a field relay. (Fig. 12-15) A current regulator is 
not required because the generator is capable of 
self-regulating the current at a given speed and 
voltage. A cut-out relay is not required because 
the action of the diode rectifiers prevent battery 
voltage from discharging through the generator. 

VOLTAGE REGULATOR 

The voltage regulator limits the voltage of the 
electrical system to a specified maximum. The 
contacts of the voltage regulator oscillate at a 
high speed, opening and closing the points. This 
action intermittently introduces resistance into 
the field circuit, thereby reducing voltage. 

The voltage regulator has a double set of con
tacts to regulate voltage. The lower set of con
tacts limits voltage at low generator rpm. 

Vibration of the lower contacts intermittently 
inserts a resistance in the field circuit. This 
resistance is satisfactory at low rpm; however, 
when the rpm is increased the lower set of points 
can no longer control the voltage and the upper 
contacts close. A vibrating action takes place on 
the upper set of contacts which intermittently 
grounds the field to control voltage to a safe 
value. 

When the ignition switch is closed, before the 
engine has started, the indicator lamp lights to 
indicate the generator is not charging. The cur
rent flow can be traced from the battery to the 
"BAT" terminal on the switch, through the indi
cator lamp and resistor which is in parallel, and 
then through the voltage regulator contacts. From 
here it continues to flow on through the generator 
field winding to ground, completing the circuit 
back to the battery. Current through this circuit 
energizes the field windings sufficiently to insure 
voltage build-up in the stator windings when the 
engine starts . The voltages generated in the 
stator windings are then changed or rectified by 
the six generator diodes to a DC voltage which 
appears at the "BAT" or output terminal on the 
generator. The resistor allows more current to 
flow through the field winding to insure voltage 
build-up in the stator windings. 
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Fig. 12-12—Engine Electrical Components 

Field Relay SERVICE PRECAUTIONS 

The field relay acts as an "on-off" switch be
tween the field winding and the battery. 

As the generator begins to operate, voltage 
from the "R" or relay terminal is impressed 
through the regulator No. 2 terminal across the 
field relay winding, causing the relay contacts to 
close. This connects the regulator No. 4 termi
nal directly to the battery through the field relay 
contacts, causing the indicator lamp to go out. 
Generator field current then flows from the bat
tery to the regulator No. 3 terminal, and then 
through the field relay contacts and voltage regu
lator lower or series contacts to the field winding. 

WARNING LIGHT 

The red warning light located in the instrument 
panel should light when the ignition key is turned 
on and the engine is not running. When the engine 
is started, the light will go out indicating that the 
generator is operating. If the light remains on 
with the ignition key in the OFF position, it in
dicates a shorted positive diode in the generator. 

NOTE: The warning light will light dimly with 
the ignition key in the ACCESSORY position, with 
the radio or other accessory operating. This con
dition is normal. 

The following precautions must be observed 
when servicing the charging circuit to prevent 
serious damage to the electrical equipment: 

1. When installing a battery, using jumper 
cables, a booster battery or connecting a 
charger, the negative terminals of the battery 
or charger must be connected to the ground 
side of the system and the positive terminals 
of the battery or charger, to the positive side 
of the system. Failure to observe polarity 
will result in the battery being directly 
shorted through the diodes and could result in 
a burned wiring harness or damaged diodes. 

2. Never operate the generator with any of the 
wires or connectors disconnected or loose. 
Operating the generator with disconnected or 
loose connections could result in development 
of extremely high voltages. 

3. Do not short across or ground any of the ter
minals on the generator or regulator as dam
age to these units could result. 

4. Do not attempt to polarize the generator or 
regulator as these units could be damaged. 
Polarization is not required with this type of 
charging circuit. 
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Fig. 12-13—Charging Circuit-

Fig. 12-14—Delcotron Generator 
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Fig. 12-15—Voltage Regulator 

When removing- the generator from the car or 
working in the engine compartment near the 
generator, always disconnect the battery neg
ative cable first; as the red wire connected 
to the BAT terminal on the generator is 
connected to battery voltage. 

CHECKS AND ADJUSTMENTS OF 
THE CHARGING CIRCUIT 

Trouble in the charging circuit will usually 
show up as faulty warning light operation or by an 
undercharged or overcharged battery. Before at
tempting any checks and adjustments, be sure 
that all wiring connections are clean and tight and 
that the battery is in satisfactory condition. 

WARNING LIGHT CIRCUIT AND 
FIELD RELAY CHECK (Fig. 12-16) 

If the warning light fails to light when the ig
nition switch is turned on, engine not running, 
check for a burned out bulb or fuse. If the light 
stays on with the ignition switch off, check for a 
shorted positive diode in the generator. 

Fig. 12-16-Field Relay Check 

If the warning light fails to go out with the 
generator in operation, the trouble is in either 
the field relay or the generator. Check the field 
relay first, as follows: 

1. Insert a cotter key into the "R" terminal on 
the generator. 

2. Connect the positive lead of a voltmeter to the 
cotter key and the other lead to ground. 

3. Start the. engine and run at fast idle. Observe 
the voltmeter reading. 

4. If the voltmeter reading is 5 volts or above, 
and the warning light fails to go out, either 
the warning light relay is defective and must 
be replaced, or the wire from the "R" ter
minal on the generator to the relay is open. 
The wire can be checked for continuity with 
an ohmmeter or test light. 

5. If the voltmeter reading is below 5 volts, the 
trouble is in the generator. Proceed with the 
generator output check. 

6. Shut off engine. 

GENERATOR OUTPUT CHECK 
(Fig. 12-17) 

1. Disconnect the battery, 

2. Remove the red wire from the BAT terminal 
on the generator. Connect one lead of an 
ammeter to the red wire and the other lead 
to the BAT terminal on the generator. 

3. Connect a voltmeter across the battery 
terminals. 

4. Remove the " F " and "R" terminal connector 
from the generator. 

5. Install the test adapter connector J-21053 on 
the " F " terminal of the generator. Attach 
the alligator clip to the BAT terminal. 

6. Connect the negative battery cable. Load the 
battery with a carbon pile rheostat or by 
turning on the lights and accessories to pre
vent excessive voltage. 

7. Start the engine and while observing the am
meter, gradually raise engine rpm until output 
is reached. Do not run engine faster than the 
specified rpm, as the regulator is by-passed 
and excessive voltage could be built up. 

NOTE: Variations in e n g i n e rpm are 
necessitated by differences in pulley ratios. 
Do not allow the output voltage to exceed the 
regulator setting of 16 volts. 
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Fig. 12-]7—Checking Generator Output 

8. If output is not within specifications, it will* 
be necessary to disassemble and test the 
components within the generator. 

9. Stop engine and disconnect battery. 

10. Disconnect the test adapter, ammeter and 
voltmeter. 

11. Install the connector on the " F " and " R " 
terminals and the red wire to the BAT ter
minal of the generator. 

12. Install the battery cable. 

VOLTAGE REGULATOR ASSEMBLY 

The voltage regulator contacts should not be 
cleaned unless the electrical performance indi
cates it is necessary. A sooty or discolored con
dition of the contacts is normal after a relatively 
short period of operation and is not an indication 
that cleaning is necessary. However, if the volt
age fluctuates as evidenced by an unsteady volt
meter reading when checking the voltage setting, 

AMBIENT 
TEMPERATURE 

65 
85 

105 
125 
145 
165 
185 
205 

VOLTAGE 
SETTING 

13.9 to 15.0 
13. 8 to 14.8 
13.7 to 14.6 
13.5 to 14.4 
13.4 to 14.2 
13.2 to 14.0 
13.1 to 13.9 
13.0 to 13.8 

Fig. 12-19—Adjusting Voltage Setting 

the contacts may have excessive resistance or be 
sticking and should be cleaned. 

NOTE: Before cleaning contacts, make sure 
the unsteady voltage is not being caused by loose 
connections or high resistance elsewhere in the 
system. 

The contacts on the voltage regulator unit are 
of a soft material and must not be cleaned with a 
file. A strip of No. 400 silicon carbide paper or 
equivalent folded over and then pulled back and 
forth between the contacts is recommended as a 
satisfactory method of cleaning. After cleaning, 
the contacts should be washed with alcohol to r e 
move any residue. If the voltage control has not 
improved, repeat t h e cleaning and washing 
process. 

To clean the field relay contacts, use a thin, 
fine-cut, flat file. Remove only enough material 
to clean the points. 

Fig. 12-18—Temperature—Voltage Chart Fig. 12-20—Checking Point Opening 
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Never use emery cloth or sandpaper to clean 
contact points. 

Voltage Regulator 

Three checks and adjustments can be performed 
on the double contact voltage regulator. They are 
voltage setting, point opening and air gap. The 
only time the point opening and air gap should be 
checked is when the correct voltage setting cannot 
be made. 

Voltage Setting 

Before making any voltage adjustments, posi
tion a mercury type glass thermometer within 
1/4" of the regulator cover. This measures the 
surrounding temperature of the regulator. After 
the temperature is known, the voltage settings 
can be made in relation to the temperature. 

1. Check battery and charge, if necessary, as 
the voltage setting must be made with a fully 
charged battery, to limit the Delcotron output 
to 10 amperes or less. Correct voltage set
tings cannot be made if the Delcotron output 
is greater than 10 amperes. 

If the battery is suspected of being defec
tive, a LIGHT LOAD TEST should be per
formed to determine the condition of the 
battery. 

2. Connect a voltmeter across the battery 
terminals. 

3. Position the bulb of a glass mercury type 
thermometer, such as J-5421, within 1/4" of 
the regulator cover. 

4. Start the engine and run for 15 minutes at 
approximately 1200 rpm. Leave the cover 
on the regulator to establish operating tem
perature. All accessories and lights must be 
turned off. 

5. After the 15-minute warm-up, cycle the 
generator by shutting off t h e engine and 
restarting. 

6. Raise engine speed to 2200 rpm. The regu
lator should be operating on the upper con
tacts. Note t h e voltage reading on the 
voltmeter. The voltage reading should be 
within the voltage specifications as indicated 
by the temperature voltage chart. (Fig. 12-18) 

7. If the voltage does not fall within the normal 
specification range, remove the regulator 
cover. The voltage can be adjusted by turning 
the adjusting screw. (Fig. 12-19) 

NOTE: Always make final setting by turn
ing the screw clockwise. This insures that the 

spring holder will be against the head of the 
screw. If it is necessary to turn the screw 
head counterclockwise, turn it until the screw 
head is approximately 1/8" above the adjust
ing bracket, then pry holder up against screw 
head, then turn screw clockwise to make 
setting. 

8. Cycle the generator and recheck voltage read
ing. Readjust if necessary. 

9. Turn on the lights and accessories to operate 
the voltage regulator on the lower set of con
tact points. Run the engine at 2200 rpm and 
note the voltage reading. The voltage should 
be .1 to .3 volts lower than the reading ob
tained in Step 8. 

10. If necessary to adjust, turn the nylon nut 
counterclockwise to increase the difference 
and clockwise to decrease the difference be
tween the upper and lower points. After 
making the adjustments, it is necessary to 
recheck the voltage setting on both upper and 
lower contact points. 

11. Install the regulator cover and remove the 
voltmeter. Avoid contact with the regulator 
units when installing the regulator cover. 

Point Opening (Fig. 12-20) 

1. Remove the electrical connector from the 
regulator. 

2. With the lower contacts touching, measure 
the point opening between the upper contact 
points. Clearance should be .014". 

3. If necessary to adjust, bend the upper contact 
arm, being careful not to bend the hinge. 

Air Gap (Fig. 12-21) 

1. With the electrical connector removed, meas
ure the air gap between the armature and core 
with the lower contact points touching. Clear
ance should be .060". 

2. If necessary to adjust, rotate the nylon nut 
on the contact support. 

NOTE: The .060" air gap adjustment is 
only an initial setting. Final adjustment must 
be made with the engine running, so that the 
voltage reading, when operating on the lower 
contacts, is .1 to .3 volts less than the volt
age reading when operating on the upper 
contacts. 

Field Relay 

The two checks required on the field relay are 
air gap and point opening. 
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Fig. 12-21—Checking Air Gap 

1. Disconnect the electrical connector from the 
regulator. 

2. Remove the regulator cover. 

3. Check clearance between the armature and 
core with the points just touching. Air gap 
should be .015". (Fig. 12-22) 

4. If necessary to adjust, bend the contact 
support. 

5. To check point opening, insert a feeler gauge 
between the contact points. Clearance should 
be .030" (Fig. 12-23) 

6. If necessary to adjust, bend the armature 
stop. 

7. Install the regulator cover and electrical 
connector. 

TAILORING THE VOLTAGE SETTING 

The voltage setting for one type of operating 

Fig, 12-22--Checking Field Relay Air Gap 

Fig. 12-23—Checking Field Relay Point Opening 

condition may not be satisfactory for a different 
type of operating condition. Vehicle underhood 
temperatures, operating speeds, and the amount 
of night-time driving are factors which determine 
the proper voltage setting. The proper voltage 
setting is attained when the battery remains fully 
charged with a minimum use of water. 

If no circuit defects are found, yet the battery 
remains undercharged, raise the voltage setting 
by .3 volt, and then check for an improved battery. 

BATTERY 

A hydrometer test will indicate the state of 
charge of a battery unless water has recently 
been added to the battery or the battery has been 
recently fast charged. A good hydrometer reading 
does not necessarily indicate that the battery will 
perform its normal functions. (See LIGHT LOAD 
TEST IN SERVICING OF UNITS IN THE CHARG
ING CIRCUIT). 

Specific gravity of the electrolyte varies .004 
units for every 10° difference between the tern-
perature of the electrolyte and 80°F. The hy
drometer reading must be corrected to 80°F. 

Examples: 

a. Hydrometer gravity reading 1.235 
Electrolyte temperature 110°F 

Correction ( 4 x 3 ) + .012 
Corrected gravity reading 1.247 

b. Hydrometer gravity reading 1.250 
Electrolyte temperature 0°F 

Correction ( 4 x 8 ) - .032 
Corrected gravity reading 1.218 

A battery with a corrected specific gravity 
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Fig. 12-24—Battery Installation (52 through 86 Series) 

reading of 1.215 is half charged. A battery with a 
specific gravity reading of 1.270 +.010 at 80°F 
is fully charged. 

If the corrected specific gravity of the electro
lyte is less than 1.215 or varies more than .025 
between cells, the battery should be removed for 
a slow charge and a light load test. 

IN-THE-CAR BATTERY TEST AND 
CHARGING 

INSPECTION 

Check outside of battery for damage or signs 
of serious abuse such as broken case or covers. 
Check electrolyte level. If electrolyte level is 
low, bring it up to the split ring by adding distilled 
water. 

If battery shows signs of serious damage or 
abuse, it should be replaced. If not, make a light 
load test. 

LIGHT LOAD TEST 

NOTE: The light load test is not to be used 
on service replacement batteries. For testing 
service replacement batteries, refer to BAT
TERY TESTING - SECTION 12E. 

1. Place load on battery by holding starter 
switch on for three seconds. It makes no 
difference whether starter turns engine or 
not. However, if engine starts , turn off igni
tion immediately. 

SERVICING OF UNITS 
IN THE CHARGING CIRCUIT 

BATTERY 

2. Turn on headlamps (low beam) for one min
ute. With headlamps still on, read indivi
dual cell voltages of battery with voltmeter 
(.01 volt division). Compare readings with the 
following: 

Removal and Installation 

The batteries are installed as shown in Figs. 
12-24 and 12-25. When installing batteries, 
tighten the battery retainer nuts 1.5 to 2.5 ft. lbs. 

A. Uniform Readings 

If any cell reads 1.95 volts or more and the 
difference between the highest and lowest 
cell is less than .05 volt, battery is good. 

Fig. 12-25—Battery Installation (33 through 38 Series) 



Fig. 12-26—Good Battery (Sufficiently Charged) 

Fig. 12-27—Good Battery (Requires Charging) 

Fig. 12-28—Replace Battery 

(Fig. 12-26) If any cell reads less than 1.95 
volts, battery should be fully recharged for 
good performance. (Fig. 12-27) See CHARG
ING AFTER LIGHT LOAD TEST. 

B. Non-Uniform Readings 

If any cell reads 1.95 volts or more and 
there is a difference of .05 volt or more 
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Fig. 12-29—Charge Battery and Retest 

between the highest and lowest cell, the 
battery should be replaced. (Fig. 12-28) 

C. Low Readings 

If all cells read less than 1.95 volts, battery 
is too low to test properly. (Fig. 12-29) 
FAILURE OF THE METER TO REGISTER 
ON ALL CELLS DOES NOT INDICATE A 
DEFECTIVE BATTERY. Boost charge bat
tery and repeat Light Load Test. (See BOOST 
CHARGING FOR LIGHT LOAD TEST.) If 
battery is found to be good after boosting, 
it should be fully recharged for good per
formance. 

If none of the cells come up to 1.95 volts 
after the first boost charge, the battery 
should be given a second boost. Batteries 
which do not come up after the second 
boost charge should be replaced. 

BOOST C H A R G I N G FOR LIGHT LOAD TEST 

Boost 12-volt batteries at 50 amperes for 20 
minutes (50 x 20 = 1000 ampere minutes). If 
charger will not give this rate, charge for an 
equal number of ampere minutes at best rate 
available. For purposes of light load test, do not 
boost battery more than the amount indicated. 

C H A R G I N G AFTER LIGHT L O A D TEST 

1. For best performance, a good battery should 
be fully charged before being returned to 
service. 

2. If batteries are to be fully charged by means 
of a quick charger, the charge rate must be 
"tapered" (reduced to a safe limit) when the 
electrolyte temperature reaches 125°F or 
when gassing becomes excessive. Failure to 
do so may harm the battery. 
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SLOW CHARGING 

Batteries removed from the car for charging 
should be charged continuously at a low rate. Bat
teries may be safely low-charged at a rate in 
amperes equal to 7% of the battery's ampere-hour 
capacity. This is called the "Normal" charge 
rate. 

Although the slow-charge method is recom
mended for charging all batteries, discharged bat
teries in otherwise good condition, may be given a 
"boost" with a fast charger if time does not per
mit complete slow-charging. When using a fast 
charger, it must be remembered that the battery 
is only receiving a partial charge and that the bat
tery electrolyte temperature must not be allowed 
to exceed 125°F. If the battery heats excessively, 
quick charging must be discontinued. 

Batteries removed from the car for further 
checking, in order to determine whether or not 
the unit should be replaced, should first be 
brought to a fully-charged condition by slow 
charging. Badly sulfated batteries may require 
a continuous slow-charging for 48 hours or more 
before a r ise in gravity reading occurs. If the 
specific gravity reading of any cell fails to reach 
1.215 (corrected to 80°F) or if there is a variation 
of more than 25 points between cells after 
thorough slow charging, replace the battery. 

REGULATOR (Figs. 12-30 and 12-31) 

Removal and Installation 

1. Disconnect electrical connector from regula
tor by lifting the connector retainer. 

2. Remove the regulator attaching screws and 
remove regulator. To install, reverse the 
removal procedure. DO NOT ATTEMPT TO 
POLARIZE THE GENERATOR. 

GENERATOR 

Removal and Installation 

The generator is attached as shown in Figs. 

12- 32 and 12- 33. Before removing the generator, 
disconnect the battery negative cable. 

After installing the generator, tighten the belt 
using Tool 33-70M. 

Disassembly (Fig. 12-34) 

1. Scribe alignment marks on the end frames, 
then remove the four through-bolts. 

2. Separate the drive end-frame and rotor as
sembly from the stator assembly by prying 
at the stator slot. 

3. Position the rotor in a vise and tighten only 
enough to permit loosening of the shaft nut. 
Avoid excessive tightening to prevent distor
tion of the rotor. Tool BT-6317 will easily 
remove the pulley nut without clamping the 
rotor in a vise. 

4. Remove the shaft nut, wave washer, pulley, 
fan and collar. Separate the drive end-frame 
and spacer from the rotor shaft. 

5. If necessary to remove the bearing from the 
drive end-frame, proceed as follows: 

A. Remove the staking from around the bearing 
retainer screws then remove the screws, 
bearing retainer and gasket. 

B. Back-up the bearing housing with Tool 
J-7584-1 (Front Cover Seal Installer). 

C. Drive out bearing with ToolJ-5158-2 (Valve 
Guide Installer). 

6. Remove the three stator winding to diode at
taching nuts and separate the stator from the 
slip ring end-frame. 

7. Remove the two brush holder attaching screws 
and remove the brush holder assembly from 
the end-frame. 

NOTE: The brush holder, brushes, springs 
and connectors are serviced as an assembly. 

8. Remove the condenser to heat sink attaching 
screw and fiber' washer. 

9. Remove the BAT and GRD terminal nuts, 
bolts and washers; then remove the heat sink. 

10. If necessary to remove the condenser, it can 
be removed by pushing it out to the rear of 
the end-frame. 

CLEANING AND INSPECTION 

Fig. 12-30—Regulator Installation (52 through 86 Series) 1. Check roller bearing in slip ring end-frame. 
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Fig. 12-31—Regulator Installation (33 through 38 Series) 

Fig. 12-32—Generator Installation (33 through 52 Series) 
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Fig. 12-33—Generator Installation (54 through 86 Series) 

If bearing has sufficient lubricant and shows 
no sign of damage, protect the bearing open
ing with masking tape to prevent entrance of 
foreign material, and clean end-frame with 
compressed air. If bearing shows roughness 
or lack of lubricant, the bearing should be 
replaced as follows: 

A. Position end-frame on the open jaws of a 
vise so that the jaws support the area 
around the bearing. 

B. Using Valve Guide Installer J-5158-2, press 
bearing rearward out of end-frame. Clean 
end-frame in cleaning solvent. 

C. To install new bearing, back up the inside 
area of the end-frame surrounding the bear
ing with Tool J-8810. 

D. Press on closed end of needle bearing until 
bearing is flush with the end-frame housing. 

E. Install a new retainer and felt washer with 
J-5158-2 until r e t a i n e r seats against 
bearing. 

2. Wash metal parts except stator and rotor in 
cleaning solvent. Degreasing solvent will 
damage the rotor and stator insulation. The 
rotor and stator should be cleaned with com
pressed air. 

3. Check the rotor as follows: 

A. To check rotor for grounds, connect a 12-
volt test lamp or ohmmeter from either 
slip ring to the rotor shaft or poles. If 
the lamp lights or the ohmmeter reading 
is low, the field winding is grounded and 
the rotor must be replaced. (Fig. 12-35) 

B. To check rotor for opens, connect the test 
lamp or an ohmmeter lead to each slip 
ring. If the test lamp does not light or no 
reading can be obtained on the ohmmeter, 
the field winding is open and the rotor 
must be replaced. (Fig. 12-35) 

C. To check rotor for short circuits, connect 
a 12-volt battery and an ammeter in series 
with the two slip rings. The ammeter should 
read 2.2 to 2.6 amps. If ammeter reading 
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Fig. 12-34—Generator Assembly 

Slip rings which are rough or out-of-round 
should be trued in a lathe with a .002" 
maximum indicator reading. After turning 
slip rings in a lathe, polish with 400 grain 
or finer polishing cloth. Thoroughly clean 
away all dust particles. 

4. The stator can be checked as follows: 

A. Connect a 12-volt test lamp or an ohmmeter 
from a stator lead to the stator frame. If 
the lamp lights or the ohmmeter reading 
is low, the winding is grounded and the 
stator must be replaced. If lamp does not 
light or no ohmmeter reading can be ob
tained, repeat procedure on the other two 
stator leads. (Fig. 12-36) 

B. Connect a 12-volt test lamp or an ohmmeter 
between each pair of stator leads. If the 
lamp fails to light or the ohmmeter reading 
is high between any pair of leads, the stator 
winding is open and the stator must be 
replaced. (Fig. 12-36) 

C. A short circuit in the stator windings is 
difficult to locate without special test equip
ment due to the low resistance of the 
windings. However, if all other electrical 
checks are normal and the Delcotron fails 
to supply rated output, it is an indication 
that the stator windings are shorted. 

is higher than specified, the field windings 
are shorted and the rotor must be replaced. 

D. The slip rings on the rotor can be cleaned 
with 400 grain or finer polishing cloth. When 
cleaning slip rings, the rotor must be rotat
ing to prevent flat spots on the slip rings 
which could cause brush noise. 

Fig. 12-35—Checking Rotor 
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Fig. 12-36—Checking Stator 

5. Check each diode for a shorted or open condi
tion. Refer to diode checking. 

6. Inspect the drive end frame bearing for 
roughness. 

7. Inspect brushes and brush springs. Brushes, 

Fig. 12-37—Checking Diodes 

springs, connectors and brush holder are 
serviced as an assembly. 

Inspect drive end-frame bearing retainer 
plate felt. If felt is hard or worn, the re
tainer plate should be discarded. 

Diode Checking 

The positive diodes, located in the heat sink, 
are checked as follows: 

A. Attach the positive test lamp lead to a diode 
lead. 

B. Attach the negative test lamp lead to the heat 
sink; the lamp should light indicating a good 
positive diode. 

C. Check the other two positive diodes in the 
same manner. 

D. Reverse the test lamp leads and again check 
the three positive diodes. The lamp should 
not light, indicating a good positive diode. 

The negative diodes, located in the slip ring 
end-frame are checked as follows: 

A. Attach the negative test lamp lead to a diode 
lead. 

B. Attach the positive test lamp lead to the slip 
ring end frame, the lamp should light, indi
cating a good negative diode. 

C. Check the other two negative diodes in the 
same manner. 

D. Reverse the test lamp leads and again check 
the three negative diodes. The lamp should 
not light, indicating a good negative diode. 

If the lamp lights in both checks of each diode, 
or fails to light in both checks, the diode is 
shorted or open and must be replaced. This pro
cedure can also be used to determine the polarity 
of a new diode. If necessary to replace a diode, 
refer to DIODE - Remove and Install. 

Ohmmeter Method (Fig. 12-37) 

The lowest range scale on the ohmmeter should 
be used and the ohmmeter should have a 1-1/2 
volt battery. To determine the cell voltage, turn 
the selector to the lowest scale, and then connect 
the ohmmeter leads to a voltmeter. The volt
meter will indicate the cell voltage. 

Check the diode in the heat sink by connecting 
one of the ohmmeter leads to the heat sink, and 
the other ohmmeter lead to the diode lead and note 
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the reading, then reverse the ohmmeter lead con
nections and note the reading. If both readings 
are very low, or if both readings are very high, 
the diode is defective. A good diode will give 
one low reading and one high reading. Check the 
other two diodes in the heat sink in the same 
manner. 

To check a diode mounted in the end-frame, 
connect one of the ohmmeter leads to the end 
frame, and the other ohmmeter lead to the diode 
lead and note the reading, then reverse the ohm
meter lead connections, and note the reading. If 
both readings are very low, or if both readings 
are very high, the diode is defective. A good 
diode will give one low reading and one high read
ing. Check the other two diodes in the end-frame 
in the same manner. 

Special Tester Method 

Special testers are available for checking 
diodes. To use these testers, follow the tester 
manufacturer's recommendations. 

DIODE 

Fig. 12-39—Diode Installation 

3. Remove tools, diode and end-frame from the 
vise. 

Remove 

1. With the generator disassembled and the 
stator removed, position T o o l J-9617-1, 
J-9617-2 and the slip ring end-frame in a 
vise as shown in Fig. 12-38. 

NOTE; Diodes can be removed from either 
the end frame or the heat sink without remov
ing the heat sink. 

2. Operate vise until the defective diode is re
moved from the end-frame or heat sink. 

Install 

1. Insert a diode into Tool J-9600 as shown in 
inset, Fig. 12-39. 

NOTE: The positive diode rectifiers are 
located in the heat sink and the negative 
diode rectifiers are located in the end-frame. 

2. Position Tools J-9617-1, J-9600 (with diode) 
and end-frame as shown in Fig. 12-38. 

Fig. 12-38—Diode Removal Fig. 12-40~Generator Part Numbers 
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3. Operate vise until the diode shoulder bottoms 
against the end-frame or heat sink. 

4. Remove tools and end-frame from vise. 

Generator Assembly 

NOTE: If a new slip ring end-frame is to be 
installed, stamp the last three numbers of the old 
end-frame on the new end-frame as shown in 
Fig. 12-40. 

1. If the capacitor was removed, install from 
the inside of the end-frame until the capacitor 
is flush with capacitor housing. 

2. Install the heat sink, making sure insulated 
washers are installed as shown in Fig. 12-41. 

3. Install the capacitor to heat sink lead. 

4. If the original brushes are re-used, install 
the brush springs and brushes into the brush 
holder and retain with a straight piece of 
wire inserted through the hole in the brush 
holder. (Fig. 12-42) 

5. Install the brush holder assembly into the end 

frame and retain with the two attaching 
screws. 

6. Position the stator into the slip ring end 
frame with the stator leads aligned with the 
stator and diode lead attaching studs. Before 
installing the attaching nuts, position the relay 
lead over the diode lead attaching stud. 
Tighten all nuts. (Fig. 12-43) 

7. If the bearing in the drive end-frame is to be 
re-used, it should be re-packed one-quarter 
full of lubricant. Part No. 1948791. Install 
the bearing into the drive end-frame as 
follows: 

A. Position drive end-frame on a flat surface. 

B. Retain grease slinger to the bearing with 
grease. 

Fig. 12-42—Brush Holder Assembly F ig . 12-43—Stator and Diode Lead 



33 through 86 Series Chassis Electrical 12-25 

Fig. 12-44—Starter Motor 

C. Using Tool J-6133 (Speedometer Gear In
staller) press bearing into position. 

D. Install bearing retainer. Tighten screws to 
36 in. lbs. torque and peen flange of re
tainer against screw heads. 

8. Position the rotor in a vise. Tighten vise 
only enough to permit tightening the shaft nut. 

9. Install the spacer, drive end-frame, collar, 
fan, pulley, wave washer and rotor nut. Tight-
fan, pulley, wave washer and rotor nut. 
Tighten nut to 60 ft. lbs. 

10. Assemble the two end-frames with scribe 
marks aligned and install the through-bolts. 

11. Remove the brush retaining wire. The brushes 
will seat on the slip rings. 

STARTING CIRCUIT 

STARTING MOTOR ASSEMBLY 
(Fig. 12-44) 

The starting motor is a 12-volt extruded frame 
type unit, having four poles and a compound field. 
The starting motor used on the L-6 engine (Fig. 
12-45) has two field coils connected in series be
tween the terminal, and two shunt coils connected 
to ground. 

The starting motor used on V-8 engines (Fig. 
12-46) has heavier armature and field windings, 

and has two field coils in series with the arma
ture circuit and in parallel to each other. The 
other two field coils are in parallel with each 
other and are connected from the field terminal 
to ground. 

The armature rotates in bushings at both ends. 
An overrunning clutch drive is used to engage the 
cranking motor pinion with the flywheel. The 
overrunning action of the clutch protects the 
cranking motor armature from excessive speed 
when the engine starts. 

A solenoid switch, integral with the solenoid 

Fig. 12-45—Field Windings (L-6 Engine) 
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Fig. T2-46—Field Windings (V-8 Engine) 

assembly, operates the overrunning clutch drive 
by means of a linkage to the shift lever. When 
the ignition switch is turned to the starting posi
tion, the solenoid is energized, moving the crank
ing motor pinion into mesh with the flywheel. The 
solenoid switch contacts are then closed so that 
battery current is delivered to the cranking 
motor. 

To provide full battery voltage to the coil, the 
ignition resistor is by-passed during cranking. 
The resistor is by-passed at the "R" terminal 
on the starting motor. 

The armature shaft and clutch have spiral 
splines which prevent full cranking power until 
the clutch pinion is fully engaged in the flywheel 
ring gear. A pinion stop, consisting of a snap 
ring retainer and thrust collar assembled on the 
armature shaft, takes all the end thrust. 

STARTER 

Removal 

1. Disconnect battery. 

2. Noting position of wires, disconnect starter 
wiring. 

3. If equipped with Manual Transmission remove 
four screws securing flywheel housing cover 
and remove cover. 

4. Remove upper support attaching bolt. 

5. Remove two mounting bolts and remove 
starter. 

NOTE: If car is equipped with dual ex
haust, the L.H. exhaust pipe may have to be 

Fig. 12-47—Sfarter Motor Disassembled 
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Fig. 12-48—Overrunning Clutch ' 

disconnected to provide clearance. 

To install, reverse the removal procedure. 

Disassembly (Fig. 12-47) 

1. Disconnect the field coil connector from the 
motor solenoid terminal. 

2. Remove through-bolts, then remove commuta
tor end frame and leather washer. 

3. Remove field frame assembly, armature, and 
clutch assembly from drive gear housing. 

4. If necessary to remove overrunning clutch 
from aramature shaft, proceed as follows; 

a. Remove thrust collar from armature shaft. 
(Fig. 12-48) 

b. Slide a standard half- inch pipe coupling or 
other metal cylinder of suitable size (an 
old pinion can be used if available) over 
shaft against retainer to be used as a driv
ing tool. (Fig. 12-49) With armature shaft 
supported on wood block, tap end of driving 
tool until retainer clears snap ring. 

Fig. 12-50—Brush Installation 

c. Remove snap ring from groove in shaft 
using pliers or other suitable tool. If the 
snap ring is distorted during removal, it 
will be necessary to use a new one upon 
reassembly. 

d. Remove retainer and clutch assembly from 
aramature shaft. 

5. If necessary to replace brush holding parts, 
refer to Fig. 12-50, then proceed as follows: 

a. Remove brush holder pivot pin which posi
tions one insulated and one grounded brush. 

b. Remove brush spring. 

c. Replace brushes as necessary. 

Fig. 12-49— Removing Pinion Retainer Fig. 12-51—Solenoid Installation 
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Fig. 12-52—Shift Lever Assembly 

To assemble, reverse removal procedure. 

6. If necessary to remove solenoid assembly or 
shift lever, proceed as follows: 

a. Remove solenoid to drive gear housing at
taching screws, then remove solenoid as
sembly. (Fig. 12-51) 

b. To remove shift lever and/or plunger, re 
move shift lever pivot bolt. (Fig. 12-52) 

c. Disassemble shift lever from plunger. 

Cleaning, Inspection and Tests 

1. Clean all starting motor parts, but DO NOT 
USE GREASE DISSOLVING SOLVENTS FOR 
CLEANING THE OVERRUNNING CLUTCH, 
ARMATURE, AND FIELD COILS, since such 
solvent would dissolve the grease packed in 
the clutch mechanism and would damage arm
ature and field coil insulation. 

2. Test overrunning clutch action. The pinion 
should turn freely in the overrunning direc
tion. Check pinion teeth to see that they have 
not been chipped, cracked, or excessively 
worn. Replace assembly if necessary. 

3. Check brush holders to see that they are not 
deformed or bent, but will properly hold 
brushes against the commutator. 

4. Check fit of armature shaft in bushing of 
drive housing. Shaft should fit snugly in the 
bushing. If the bushing is worn, it should be 
replaced. 

5. Inspect armature commutator. If commutator 
is rough or out-of-round, it should be turned 
down and the mica undercut 1/32". Inspect 
the points where the armature conductors join 
the commutator bars to make sure they have a 
good connection. A burned commutator bar is 
usually evidence of a poor connection. 

6. If test equipment is available: 

a. Check the armature for short circuits by 
placing on growler and holding hack saw 
blade over armature core while armature 
is rotated. If saw blade vibrates, armature 
is shorted. Recheck after cleaning between 
the commutator bars. If saw blade still 
vibrates, replace the armature. 

b. Using a 110-volt test lamp, place one lead 
on each end of the field coils connected in 
series. (Fig. 12-53) If the lamp does not 
light, the field coils are open and will 
require repair or replacement. 

c. Using a 110-volt test lamp, place one lead 
on the connector strap and the other on the 
field frame. (Fig. 12-54) Disconnect the 
shunt coil or coil ground before this check 
is made. If the lamp lights, the field coils 
are grounded and the defective coils will 
require repair or replacement. 

Fig. 12-53—Checking Field Coil For Open Fig. 12-54—Checking Field Coil For Ground 
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Fig. 12-55—Checking Shunt Coil For Open 

d. Using a 110-volt test lamp, place one lead 
on each end of the shunt coil or coils. 
(Fig. 12-55) Disconnect the shunt coil 
grounds before this check is made. If the 
lamp does not light, the shunt coil is open 
and will require replacement. 

e. Check the current draw of the solenoid 
winding as follows: (Fig. 12-56) 

If solenoid is not removed from starting 
motor, the connector strap must be re
moved from the terminal on the solenoid 
before making these tests. Complete tests 
in a minimum of time to prevent overheat
ing of the solenoid. 

To check hold-in winding, connect an 
ammeter and a variable resistance in 
series with a 12-volt battery and the 
"switch" terminal on the solenoid. Con
nect a voltmeter to the "switch" terminal 
and to ground. Adjust the voltage to 10 
volts and note the ammeter reading. It 
should be 10.5 to 12.5 amperes for starting 

Fig. 12-56—Checking Solenoid Windings 

Fig. 12-57—Solenoid Assembly 

motors used with the L-6 engine and 15.5 
to 17.5 amperes for starting motors used 
with V-8 engine. 

To check both windings, connect the 
ammeter, variable resistance and volt
meter as for previous test. Ground the 
solenoid "motor" terminal. Adjust the 
voltage to 10 volts and note the ammeter 
reading. It should be 42 to 49 amperes for 
starting motors used with L- 6 engine, and 
47 to 54 amperes for starting motors used 
on the V-8 engine. 

Current draw readings that are over 
specifications indicate shorted turns or 
ground in the windings of the solenoid, and 
the solenoid should be replaced. Current 
draw readings that are under specifications 
indicate excessive resistance. Check con
nections, then replace solenoid if neces
sary. (Fig. 12-57) 

Fig. 12-58—Installing Retainer and Snap Ring 



12-30 Chassis Electrical 33 through 86 Series 

Assembly 

1. If the solenoid assembly or shift lever was 
removed, proceed as follows: 

a. Assemble shift lever and plunger. 

b. Position shift lever and plunger assembly 
in drive gear housing and install lever 
pivot bolt. (Fig. 12-52) 

c. Install solenoid assembly to drive gear 
housing. (Fig. 12-51) 

2. If the overrunning clutch was removed from 
the armature shaft, assemble as follows: 

a. Lubricate drive end of armature shaft with 
SAE 10W-30. 

b. Slide clutch assembly onto armature shaft 
with pinion away from armature. (Fig. 
12-48) 

c. Slide retainer onto shaft with cupped sur
face facing away from clutch assembly. 

d. Install snap ring into groove on armature 
shaft. 

e. Assemble thrust collar onto shaft with 
shoulder next to snap ring. 

f. Position retainer and thrust collar next to 
snap ring. Using two pliers, grip retainer 
and thrust collar and squeeze until snap 
ring is forced into retainer and is held 
securely in groove in armature shaft. (Fig. 
12-58) 

3. Lubricate drive gear housing bushing with 
four or five drops of SAE 10W-30. 

4. With thrust collar in place against snap ring 

and retainer, slide armature and clutch as
sembly into drive gear housing and engage 
clutch with shift lever yoke. 

5. Apply sealer, Part No. 1050026 on solenoid 
flange as shown in Fig. 12-59. 

6. Position field frame against drive gear hous
ing using care to prevent damage to brushes. 

7. Lubricate commutator end- frame bushing with 
four or five drops of SAE 10W-30. 

8. Install leather washer on armature shaft and 
slide end frame onto shaft, then install and 
tighten through-bolts. 

9. Connect the field coil connector to the motor 
solenoid terminal. 

10. Check pinion clearance as outlined under 
PINION CLEARANCE. 

Pinion Clearance 

Whenever the cranking motor has been disas
sembled or the solenoid has been replaced, it is 
necessary to check the pinion clearance. Pinion 
clearance must be correct to prevent the buttons 
on the shift lever yoke from rubbing on the clutch 
collar during cranking. 

To check, connect a voltage source of approxi
mately 6 volts between the solenoid switch ter
minal and ground. 

NOTE: If a 6-volt battery is not available, 
a 12-volt battery may be used PROVIDING ONLY 
THREE CELLS ARE CONNECTED IN SERIES. 

Fig. 12-59—Sealing Solenoid Housing Fig. 12-60—Checking Pinion Clearance 
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Fig. 12-61—Checking Starter Circuit Resistance 

TO PREVENT MOTORING, CONNECT A HEAVY 
JUMPER LEAD FROM THE SOLENOID MOTOR 
TERMINAL TO GROUND. 

Fig. 12-63—Adjusting Dwell Angle (V-£ 

Fig. 12-62—Distributor (V-8 Shown) 

Energize the solenoid to shift the clutch, push 
the pinion back as far as possible to take up any 
movement, and check the clearance with a feeler 
gauge. (Fig. 12-60) The clearance should be 
.010" to .140". 

Means for adjusting pinion clearance is not 
provided on the starter motor. If the clearance 
does not fall within limits, check for improper 
installation and replace all worn parts. 

CHECKING STARTING CIRCUIT RESISTANCE 

Whenever the starter motor turns over slowly 
or not at all, or the solenoid fails to engage the 
starter with the flywheel, excessive resistance of 
the starter circuit may be the cause. 

The following checks for excessive resistance 
can be performed with the starter motor on the 
car: 

1. Test battery and charge if necessary. 

NOTE: To prevent the engine from firing 
during the following checks, ground the dis
tributor primary lead. 

2. Measure the voltage drop (VI) during crank
ing between the positive battery post and the 
"battery" terminal of the solenoid. (Fig. 
12-61) 

3. Measure the voltage drop (V2) during cranking 
between the "battery" terminal of the sole
noid and the "motor" terminal of the solenoid. 

4. Measure the voltage drop (V3), during crank
ing between the negative battery post and the 
starter motor frame. 
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If the voltage drop for any one of the above 
three checks exceeds 0„2 volts, excessive resist
ance is indicated in that portion of the starting 
circuit being checked. Locate and eliminate the 
cause for any excessive voltage drop in these 
circuits in order to obtain maximum efficiency 
of the starting system. 

If the solenoid fails to pull in, the trouble may 
be due to excessive voltage drop in the solenoid 
circuit. To check for this condition, measure the 
voltage drop (V4) during cranking, between the 
"battery" terminal of the solenoid and the 
"switch" terminal of the solenoid. If the voltage 
drop exceeds 2.5 volts, the resistance is exces
sive in the solenoid circuit. 

If the voltage drop does not exceed 2.5 volts and 
the solenoid does not pull in, measure the voltage 
(V5) available at the "switch" terminal of the 
solenoid. The solenoid should pull in with 8.0 
volts at temperatures up to 200°F. If not, remove 
the starter motor and test the solenoid. 

IGNITION CIRCUIT 

The ignition circuit includes the distributor, 
ignition coil, ignition resistor wire, ignition 
switch, spark plugs, and battery. For servicing of 
the battery, see CHARGING CIRCUIT. 

DISTRIBUTOR (Fig. 12-62) (Except L-6) 

DESCRIPTION 

The distributor cap has a window for adjusting 
point opening (dwell angle) except L-6 while the 
cap is mounted and the engine is running. The 
contact point set is replaced as one complete 
assembly. The service replacement contact set 
has the BREAKER LEVER SPRING TENSION 
AND POINT ALIGNMENT pre-adjusted. Only the 
POINT OPENING requires adjusting after re
placement. 

Under part throttle operation, the intake mani
fold vacuum actuates the vacuum control dia
phragm, thus advancing the spark and increasing 
fuel economy. During fast acceleration or when 
the engine is pulling heavily, the vacuum is not 
sufficient to actuate the diaphragm; therefore, the 
movable breaker plate is held so that the ignition 
timing is retarded. 

The centrifugal advance mechanism consists of 
a cam actuated by two centrifugal weights control
led by springs. As the speed of the distributor 
shaft increases with engine speed, the centrifugal 
advance weights move outward which advances the 
cam, causing the contact points to open earlier, 
thus advancing the spark. 

Adjustment of Distributor 
Dwell Angle (On Car) (Except L-6) 

1. Remove the distributor cap and inspect con
tact points; clean if necessary. Lubricate cam 
with cam and bearing lubricant. Install cap. 

2. Connect a dwell meter to the primary dis
tributor lead terminal on the coil and a suit
able ground. 

3. Raise window on side of distributor cap. 

4. With the engine running at idle speed, insert 
Dwell Adjusting Tool BT-1501 into the head 
of the adjusting screw as shown in Fig. 12-63 
and adjust dwell angle to 30°. 

NOTE: If the dwell angle reading is er
ratic, check the contact points and condenser. 

The dwell angle variation should not exceed 3° 
at engine speeds between idle and 1750 rpm. 
Excessive variation indicates distributor wear. 

Removal 

1. Disconnect the distributor wire from coil. 

2. Remove distributor cap as shown in Fig 
12-64. 

NOTE: If necessary to remove secondary 

Fig. 12-64—Removing Distributor Cap (V-8) 
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Fig. 12-65-Spark Plug Wiring (V-8) 

wires from cap, mark position on cap tower 
for lead to No. 1 cylinder. This will aid in 
reinstallation of leads. (Fig. 12-65) 

3. Remove vacuum hose line from vacuum ad
vance unit. 

4. Remove distributor clamp screw and hold-
down clamp. 

5. Note position of rotor, then pull distributor up 
until rotor just stops turning counterclockwise 
and again note position of rotor. 

To install, reverse removal procedure. 

IMPORTANT: To insure correct timing of the 
distributor, the distributor must be INSTALLED 
with the rotor correctly positioned as noted in 
Step 5. 

If the engine has been turned after the dis
tributor was removed, it will be necessary to in
stall a jumper wire and crank engine until the saw 
slot on the harmonic balancer indexes with the 0° 
timing mark on the engine front cover. If both 
valves of the No. 1 cylinder are closed, the piston 
will be on top dead center of the firing stroke 

Fig. 12-66—Removing Contact Point Set 

Fig. 12-67—Installing Contact Point Set 

and the distributor can be installed with the rotor 
pointing to the No. 1 spark plug terminal in the 
distributor cap. If not, crank engine one complete 
revolution, then install distributor. 

Tests (Distributor Removed from Car) 
(Except L-6) 

With the distributor removed from the car, 
place the distributor in a distributor testing 
machine. When mounting distributor in tester, 
first secure the gear in the drive mechanism, 
then push distributor housing down toward the 
gear to take up end play between the gear and 
housing, and finally secure the housing in the 
tester. Test the distributor for variation of spark, 
correct centrifugal and vacuum advance (See SPE
CIFICATIONS), and condition of contact points. 
This test will give valuable information on the 
distributor condition and indicates parts replace
ment which may be necessary. 

Replacing Distributor Contact Set (Except L-6) 

1. Remove distributor cap. 

2. Loosen the two attaching screws which hold 
the base of contact set, turn and lift out the 
assembly. (Fig. 12-66) 

3. Upon reassembly, make sure that hole "A" 
in the contact set is centered over the dowel 
on the distributor plate and install the pri
mary leads as shown in Fig. 12-67. Leads 
must be properly located to eliminate lead in
terference between cap, weight base, and 
breaker advance plate. 

4. Apply a film of cam and ball bearing lubri
cant, or equivalent, to the breaker cam. 
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Adjusting Distributor Dwell Angle (Except L-6) 

1. With distributor mounted in distributor test
ing machine, connect the dwell meter to the 
distributor primary lead. 

2, Turn the adjusting screw to set the dwell 
angle at 30°. 

If a distributor tester is not available, the dwell 
angle may be adjusted as follows: 

1. Mount distributor in a vise. 

2. Connect a testing lamp between the primary 
lead and ground. 

3. Rotate the shaft until one of the breaker cam 
lobes is under the center of the rubbing block 
on the moveable point. 

4. Turn the adjusting screw clockwise until the 
lamp lights, then give the wrench one-half 
turn in the opposite direction. 

When distributor has been installed in car, 
point opening must be reset by connecting a dwell 
meter to the primary distributor lead terminal on 
the coil and a suitable ground. The dwell angle 
must be set at 30° with the engine running at idle 
speed. 

Rotor (Except L-6) 

The rotor is retained by two screws and is pro
vided with round and square lugs which engage 
with the mechanical advance plate so that the 
rotor may be installed in only one position. (Fig. 
12-68) 

Mechanical Advance (Except L-6) 

The mechanical advance weights and springs 
are accessible by removing the rotor. The me
chanical advance plate is assembled to the 
breaker cam. In order to remove the breaker 
cam and advance plate, follow the procedure for 
DISTRIBUTOR-DISASSEMBLY and ASSEMBLY. 

VACUUM ADVANCE UNIT (Except L-6) 

Removal 

1. Remove the two vacuum advance attaching 
screws. (Fig. 12-69) 

2. Turn the breaker plate clockwise and push the 
rod end of the vacuum advance down so that it 
will disengage and clear the breaker plate. 
Remove vacuum advance unit. 

Fig. 12-68—Installing Rotor 

Installation 

1. Position the rubber sleeve over the rod end of 
the vacuum advance. 

2. Insert the rod end of the unit between the 
housing and the breaker plate. 

3. Turn the breaker plate clockwise so that the 
rod end can be inserted into the hole in the 
breaker plate. 

4. Install the attaching screws with the ground 
lead terminal under the inner mounting screw. 
(Fig. 12-69) 

Fig. 12-69—Vacuum Advance Unit 
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F ig . 12-70—Removing Roll Pin 

DISTRIBUTOR 
(EXCEPT L-6) 

Disassembly 

1. Mark distributor shaft and gear so that they 

may be reassembled in the same position. 
2. Drive out the roll pin. (Fig. 12-70) 

3. Pull the distributor assembly from the gear 
and pull the distributor shaft and breaker cam 
from the housing. 

4. Remove the retaining ring from the upper 
bushing and lift the breaker plate and felt wick 
from the bushing. (Fig. 12-71) 

5. Remove the two retaining screws and the 
vacuum advance. 

Assembly 

1. Install the vacuum advance with the ground 
lead terminal under the inner mounting screw 
(Fig. 12-69) 

2. Place the felt wick on the upper bushing, then 
place the breaker plate over the upper bushing 
and vacuum advance link. 

3. Install the retaining ring on the upper housing. 

4. Slide the distributor shaft through housing 
bushings. 

F ig . 12-71—Dist r ibutor Disassembled 
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Fig. 12-72-Distributor (L-6) 

Fig. 12-73—-Cutaway of L-6 Distributor 

5. Push the driven gear onto the distributor shaft 
with the holes aligned. 

6. Install the roll pin. 

7. Check and adjust dwell angle, vacuum ad
vance, and mechanical advance. Refer to 
ELECTRICAL SPECIFICATIONS (Distributor). 

DISTRIBUTOR L-6 
(Figs. 12-72, 12-73 and 12-74) 

Description 

The distributor cap (Fig. 12-75) is bolted 
directly to the housing and no provision is made to 
adjust the dwell angle with the motor running. 
The contact point set is replaced as a complete 
assembly. Only the point opening requires adjust
ing after replacement. 

Under part throttle operation, the intake mani
fold vacuum actuates the vacuum control dia
phragm, thus advancing the spark and increasing 
fuel economy. During fast acceleration or when 
the engine is pulling heavily, the vacuum is not 
sufficient to actuate the diaphragm; therefore, the 
movable breaker plate is held so that the ignition 
timing is retarded. 

The centrifugal advance mechanism consists of 
a cam actuated by two centrifugal weights control
led by springs. As the speed of the distributor 
shaft increases with engine speed, the centrifugal 
advance weights move outward which advances the 
cam, causing the contact points to open earlier, 
thus advancing the spark. 

SETTING DWELL ANGLE L-6 (Fig. 12-76) 

The point opening of new points can be checked 
with a feeler gauge, but the use of a feeler gauge 
on rough or uncleaned used points is not recom
mended since accurate mechanical gauging cannot 
be done on such points. 

Contact points must be set to the proper open
ing. Points set too close may tend to burn and pit 
rapidly. Points with excessive separation tend to 
cause a weak spark at high speed. Proper point 
setting is: 

.019" for new points 

.016" for used points 

New points must be set to the larger opening as 
the rubbing block will wear down slightly while 
seating to the cam. Contact points should be 
cleaned before adjusting if they have been in 
service. 
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Fig. 12-74—Distributor Disassembled (L-6) 

To adjust the contact point opening: 

1. If necessary, align points by bending the fixed 
contact support. Dot not bend the breaker 
lever. Do not attempt to align used points; 
replace them where serious misalignment is 
observed. Use an aligning tool if available. 

2. Turn or crank the distributor shaft until the 
breaker arm rubbing block is on the high 
point of the cam lobe. This will provide max
imum point opening. 

3. Loosen the contact support lock screw. 

4. Use a screw driver (Fig. 12-76) to move the 
point support to obtain a .019" opening for 
new points and a .016" opening for used points. 

Fig. 12-75-Distributor Cap (L-6) 

Fig. 12-76—Dwell Setting—Point Opening (L-6) 

5. Tighten the contact support lock screw and 
recheck the point opening. 

6. After checking and adjusting the contact point 
opening to specifications, the cam angle or 
dwell should be checked with a dwell angle 
meter if such equipment is available. Correct 
dwell angle is 31° to 34°. If the cam angle is 
less than the specified minimum, check for 
defective or misaligned contact points or 
worn distributor cam lobes. The variation in 
cam angle readings between idle speed and 
1750 engine rpm should not exceed 3°. Ex
cessive variation in this speed range indicates 
wear in the distributor. 

NOTE: Cam angle readings taken at speeds 
above 1750 engine rpm may prove unreliable 
on some cam angle meters. 

BREAKER POINT 

R e m o v a l 

1. Release distributor cap hold-down screws, 
remove cap and place it out of work area. 

2. Remove rotor. 

3. Pull primary and condenser lead wires from 
contact point quick disconnect terminal. 

4. Remove contact set attaching screw, lift con
tact point set from breaker plate. 

5. Clean breaker plate of oil smudge and dirt. 

6. Place new contact point assembly in position 
on breaker plate, install attaching screw. 

NOTE: Carefully wipe protective film from 
point set prior to installation. 
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NOTE: Pilot on contact set must engage 
matching hole in breaker plate. 

7. Connect primary and condenser lead wires to 
quick disconnect terminal on contact point set. 

8. Check and adjust points for proper alignment 
and breaker arm spring tension. Use an 
aligning tool to bend stationary contact sup
port if points need alignment. 

NOTE: The contact point pressure must 
fall within specified limits. Weak tension will 
cause chatter resulting in arcing and burning 
of the points and an ignition miss at high 
speed, while excessive tension will cause un
due wear of the contact points, cam and rub
bing block. Breaker arm spring tension should 
be 19-23 ounces. The contact point pressure 
should be checked with a spring gauge. The 
scale should be hooked to the breaker lever 
and the pull exerted at 90 degrees to the 
breaker lever. The reading should be taken 
just as the points separate. The pressure can 
be adjusted by bending the breaker lever 
spring. If the pressure is excessive, it can 
be decreased by pinching the spring care
fully. To increase pressure, the lever must 
be removed from the distributor so the spring 
can be bent away from the lever. Avoid ex
cessive spring distortion. 

9. Set point opening (.019" for new points). 

10. Reinstall rotor, position and lock distributor 
cap to housing. 

11. Start engine and test point dwell and ignition 
timing. 

DISTRIBUTOR 

Removal 

1. Release the distributor cap hold-down screws, 
remove the cap and place it clear of the work 
area. 

NOTE: If necessary, remove secondary 
leads from the distributor cap after first 
marking the cap tower for the lead to No. 1 
cylinder. This will aid in the reinstallation of 
leads in the cap. 

2. Disconnect the distributor primary lead from 
the coil terminal. 

3. Scribe a realignment mark on the distributor 
bowl and engine in line with the rotor segment. 

4. Disconnect vacuum line to distributor, re
move the distributor hold-down bolt and 

clamp, remove the distributor from the en
gine. Note position of vacuum advance me
chanism relative to the engine. 

NOTE: Avoid cranking the engine with the 
distributor removed as the ignition timing 
will be upset. 

It is advisable to place the distributor in a 
distributor testing machine or synchroscope prior 
to disassembly. When mounting distributors for 
tests, first secure the gear in the test drive 
mechanism, then push the distributor housing 
downward toward the gear to take up any end play 
between the gear and the housing. 

Test the distributor for variation of spark, 
correct centrifugal and vacuum advance and con
dition of contacts. This test will give valuable 
information on distributor condition and indicate 
parts replacement which may be necessary. 
Check the area on the breaker plate just beneath 
the contact points. A smudgy line indicates that 
oil or crankcase vapors have been present be
tween the points. 

Disassembly 

1. Remove the rotor. * 

2. Remove the vacuum control assembly retain
ing screws, detach the unit from the distrib
utor housing. 

3. Disconnect the primary and condenser leads 
from the contact point quick disconnect ter
minal, remove the contact point set attaching 
screw, condenser attaching screw. Remove 
the point set and condenser from the breaker 
plate. 

4. Remove the breaker plate attaching screws, 
remove the breaker plate from the distributor 
housing. (Fig. 12-74) 

NOTE: Do not disassemble breaker plate 
any further. 

5. Remove the roll pin retaining the driven gear 
to the mainshaft, slide the gear from the 
shaft. 

6. Slide the cam and mainshaft from the distrib
utor housing. 

7. Remove the weight cover and stop plate 
screws, remove the cover, weight springs, 
weights and slide cam assembly from the 
mainshaft. 

CLEANING AND INSPECTION 

1. Wash all parts in cleaning solvent except cap, 



33 through 86 Series Chassis Electrical 12-39 

rotor, condenser, breaker plate assembly and 
vacuum control unit. Degreasing compounds 
may damage insulation of these parts or satu
rate the lubricating felt in the case of the 
breaker plate assembly. 

2. Inspect the breaker plate assembly for dam
age or wear and replace if necessary. 

3. Inspect the shaft for wear and check its fit in 
the bushings in the distributor body. If the 
shaft or bushings are worn, the parts should 
be replaced. 

4. Mount the shaft in "V" blocks and check the 
shaft alignment with a dial gauge. The run
out should not exceed .002". 

5. Inspect the advance weights for wear or 
burrs and free fit on their pivot pins. 

6. Inspect the cam for wear or roughness. Then 
check its fit on the end of the shaft. It should 
be absolutely free without any roughness. 

7. Inspect the condition of the distributor points. 
Dirty points should be cleaned and badly pitted 
points should be replaced. 

8. Test the condenser for series resistance, 
microfarad capacity (.18 to .23) and leakage 
or breakdown, following the instructions given 
by the manufacturer of the test equipment 
used. 

9. Inspect the distributor cap and spark plug 
wires for damage and replace if necessary. 

Assembly 

1. Replace cam assembly to mainshaft. 

2. Install governor weights on their pivot pins, 
replace weight springs. Install weight cover 
and stop plate. 

3. Lubricate mainshaft and install it in distribu
tor housing. 

4. Install distributor driven gear to mainshaft 
and insert retaining roll pin. Check to see 
that shaft turns freely. 

5. Install breaker plate assembly in the distrib
utor body and attach retaining screws. 

6. Attach condenser and contact point set in 
proper location with appropriate attaching 
screws. 

NOTE: Contact point set pilot must engage 
matching hole in breaker plate. Connect pri
mary and condenser leads to contact set 
quick-disconnect terminal. 

7. Attach vacuum control assembly to distribu
tor housing. 

8. Check and adjust contact point opening and 
alignment. 

9. Check breaker lever spring tension which 
should be 19-23 ounces. 

Installation 

1. Turn the rotor about 1/8 turn in a clockwise 
direction past the mark previously placed on 
the distributor housing to locate rotor. 

2. Push the distributor down into position in the 
block with the housing in a normal "installed" 
position. 

NOTE: It may be necessary to move rotor 
slightly to start gear into mesh with camshaft 
gear, but rotor should line up with the mark 
when distributor is down in place. 

3. Tighten the distributor clamp bolt snugly and 
connect vacuum line. Connect primary wire 
to coil terminal and install cap. Also install 
spark plug and high tension wires if removed. 

NOTE: It is important that the spark plug 
wires be installed in their proper location in 
the supports. 

4. Time ignition as previously described under 
Tune-Up in Section 6. 

IGNITION COIL AND 
IGNITION RESISTOR 

The ignition resistor, connected in series with 
the primary circuit between the battery and coil, 
limits the primary current at low speeds and 
allows the coil to operate at maximum efficiency 
at road speeds. The resistor is by-passed during 
cranking, thereby connecting the ignition coil 
directly to the battery. This makes full battery 
voltage available at the coil and keeps ignition 
voltage as high as possible during cranking. The 
by-passing of the resistor during cranking is 
accomplished at the "R" terminal of the starter 
solenoid. 

IGNITION AND STARTING SWITCH 

The ignition and starting switch is key-operated 
to close the ignition primary circuit and to ener
gize the solenoid for cranking. The ignition key 
must be turned to the extreme clockwise position 
to energize the starter solenoid. Spring tension 
returns the key to the normal ignition position 
when it is released. 
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Fig. 12-77—Ignition Switch 

NOTE: The ignition resistor is by-passed dur
ing cranking through a contact in the starter 
instead of through a contact in the ignition switch. 

With this system, the starter must not be ener
gized when the ignition switch is in the "off" 
or "lock" position. In these positions, the igni
tion system primary is grounded in the ignition 
switch. Energizing the starter will cause damage 
to the ground contact in the ignition switch and 
to the ignition contact in the starter solenoid. 

Accessories may be used when the engine is 
not running if the ignition key is turned counter
clockwise. 

Remove and Install 

1. Disconnect battery. 

2. Insert key into ignition switch and turn fully 

clockwise. While holding the key in the clock
wise position, depress the lock cylinder re
tainer, with a thin wire, through the small 
hole in the face of the lock cylinder. 

3. Remove the key and lock cylinder. 

4. Remove the ignition switch escutcheon. 

5. After removing the ignition switch from the 
instrument panel, the connector can be re
moved as shown in Fig. 12-77. 

To install, reverse the removal procedure. 

SPARK PLUGS 

Whenever spark plugs are removed from the 
car and cleaned, the following precautionary steps 
should be followed: 

1. The center electrode should be filed flat be
fore the gap setting is made. (Fig. 12-78) 
Spark plug gap should be .030", except L-6. 
L-6 - .035". 

NOTE: Do not file electrodes when setting 
gap on new plugs. 

2. Any traces of paint or dirt should be cleaned 
from the spark plug porcelain. 

3. All plugs should be checked for cracks in the 
precelain. These cracks are not always vis
ible because they may be hidden by the steel 
body. Use a spark plug tester to test plugs. 
If the spark plug procelain is cracked, a new 
spark plug must be installed. 

SPARK PLUG CHART 

Engine 

V-8 L.C 

V-8 H.C 

L-6 

Spark Plug 

45S 

44S 

46N 

IGNITION SYSTEM DIAGNOSIS 

If the engine does not run, the ignition system 
may be at fault if: 

1. There is no spark during cranking when a 
spark plug wire is held 1/4" from the engine. 

Fig. 12-78—Filing Center Electrode 2. The engine starts but immediately stops when 
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Fig. 12-79—Ignition System Tests 

the ignition switch is released from the 
"START" position. 

If the above checks indicate that the ignition 

system is at fault, the following checks may be 
made to help locate the difficulty, or locating 
trouble in the ignition system if the car runs, but 
not satisfactorily. (Fig. 12-79 and IGNITION SYS
TEM CHECK CHART) All checks are to be 
made with the lights and accessories off and in the 
sequence shown. 

M I L L I A M P TEST 

The milliamp test will indicate the presence of 
faulty ignition cables, cracked distributor cap, or 
burned rotor. Refer to Figs. 12-80, 12-81 and 
12-82 for spark plug wire routing. 

NOTE: When making a milliamp test, use the 
indicated reading values as furnished by the test
ing equipment manufacturers. 

1. Connect tachometer, start engine, and set 
engine speed according to the directions on 
the test equipment. 

2. Set meter knob to secondary efficiency 
position. 

3. Ground positive lead. 

4. Check each spark plug lead by connecting the 
positive lead of the meter directly to the 
cable. A variation of five graduations between 
plugs is allowable. 

Fig. 12-80—Spark Plug Wiring (54 through 86 Series) 
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IGNITION SYSTEM CHECK CHART 

Step No. 

1 

2 

3 

4 

5 

6 

7 

8 

-——————————————————— 
Operation 

Check all connections in 
Primary and Secondary 
circuit 

Remove secondary lead 
from distributor cap. 
Hold 1/4" from engine 
while cranking and ob
serve if spark occurs. 

Check Voltage VI while 
cranking 

Check Voltage V2 igni
tion switch "On", points 
open 

Check Voltage V2 igni
tion switch "On", points 
closed 

Check Voltage V3 igni
tion switch "On", points 
closed 

Check Voltage V4 igni
tion switch "On", points 
closed 

If these checks fail to 
find cause of trouble -
remove distributor and 
coil from engine and 
check to specifications. 
A l s o check w i r i n g 
h a r n e s s and ignition 
resistor. 

Specification 

. 

1 volt Max. 

Normal 
Battery 

5 to 7 Volts 

0.2 Volt Max. 

0.7 Volt Max. 

Possible Trouble 

IF SPARK OCCURS: 
Distributor cap 
Rotor 
Spark plug wiring 

Open circuit from battery side of 
coil to IGN, on ignition switch. 

Ignition switch not closing ignition 
circuit in start position. 

Ground in circuit from coil termi
nal to IGN, on ignition switch. 

Ground in coil. 

Low battery 
Points not open 
Ground in circuit from coil to dis

tributor 
Ground in distributor 
Ground in coil 
Ground in circuit from coil to ig

nition switch or to resistor 

IF UNDER 5 VOLTS: 
Loose connection from resistor 

through ignition switch circuit to 
battery. 

Loose connection between r e 
sistor and coil. 

Resistor is open or has too much 
resistance. 

IF OVER 7 VOLTS: 
Loose connection between coil and 
distributor. 

Resistor out of circuit due to shorted 
or incorrect wiring. 

Resistor has too little resistance 
Coil primary is open 

Contacts not closed 
Loose connection in distributor 
Distributor not grounded to engine 
Faulty contacts 

Loose connection from resistor 
through ignition switch circuit to 
battery 
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Fig. 12-81 -Spark Plug Wiring (34, 36 and 38 Series) 

Fig. 12-82-Spark Plug Wiring (33 and 35 Series) 
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5. A low reading indicates high resistance in the 
circuit. If a low reading is encountered, dis
connect the cable from the spark plug and 
check the reading again. If the reading in
creases, the spark plug is partially shorted. 

6. A low reading with the cable disconnected 
from the spark plug indicates: 

a. Poor connection on either end of the cable. 

b. Burned or corroded connector inside the 
distributor cap. 

c. Damaged or broken cable. 

Clean and inspect the distributor cap 
terminals on both ends. Check cable in
sulation for cracks, pinholes, or an oil-
soaked condition. DO NOT attempt to 
shorten, rework, or repair cables. 

NOTE: If the milliamp reading is still 
unsatisfactory, carefully check the distrib
utor cap and rotor for leakage or cracks. 
Test the coil, condenser, and primary cir
cuit, including starter solenoid connec
tions, ignition switch and terminals, as 
well as the coil and distributor terminals. 

7. A low reading on all cables indicates: 

a. Burned or broken rotor. 

b. Faulty distributor cable. 

c. Weak coil. 

d. Cables not tight in distributor cap. 

e. Excessively burned rotor or distributor 
cap terminal electrodes. 

f. Spring button not contacting carbon brush 
in distributor cap. 

g. Incorrect contact point tension (19 to 23 
ounces). 

HORNS 

The horns are mounted as shown in Figs. 12-83 
and 12-84. When installing a new horn, the horn 
service replacement package also contains two 
mounting brackets. Use the correct bracket which 
will allow the horn to be mounted in the same 
position and location as the original. 

Removal (52 through 86 Series) 

Horns can be removed between grille and upper 
radiator shroud. 

Removal (34 , 3 6 and 38 Series) 

It will be necessary to disconnect bumper 
brackets on one side and loosen bracket bolts on 
the other side and pull bumper outward to remove 
horns. 

Removal (33 and 35 Series) 

After horn attaching bolts are removed, it will 
be necessary to remove the side panel (plastic) 
filler at radiator tank. 

Removal (33 and 35 Series With A.C.) 

Same as 34, 36 & 38 Series. 

QUICK CHECKS FOR HORN TROUBLE 

When horn trouble is encountered, the difficulty 
may be in the horn relay, wiring, or the horn it
self. Quick checks to determine cause for trouble 
may be made as follows: 

1. Hold the horn button down to energize horn. 

Fig. 12-83—Horn Mounting (52 through 86 Series) Fig. 12-84—Horn Mounting (33 through 38 Series) 
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2. While energized, tap horn lightly. If horn 
fails to blow after tapping, see Step 7. If horn 
should start to blow after tapping, proceed to 
Step 3. 

3. Release horn button so that the horn will stop 
blowing. 

4. Hold horn button down again. If the horn 
blows normally, a particle of foreign material 
between the contact points caused the trouble 
and no adjustment is needed. If the horn still 
fails to blow until tapped again, proceed with 
Step 5. 

5. To adjust horns which blow only when 
tapped, turn adjustment screw one full turn 
counterclockwise. 

NOTE: This adjustment is sensitive. Do 
not turn screw more than one full turn or in 
the wrong direction. Misadjustment will re
quire removing the horn for adjustment on 
the bench. 

6. Check horn for normal operation and if still 
inoperative, remove for a bench check. 

7. For horns that will not blow after tapping, 
check to make sure that voltage is available 
at the horn terminal or for a poor ground con
nection at the horn mounting. If no trouble 
is located during these checks and horn is 
inoperative, remove for a bench check. 

Bench Checks 

1. No current may indicate a broken connection 
or an open circuit due to a broken lead or 
overheating. Most horn failures are caused by 
horns being operated continuously which de
velops sufficient heat to melt the wires in the 
winding causing an open circuit. Overheating 
is accompanied by a burned odor which in
dicates that the horn should be replaced. 

2. No current can also indicate that the contact 
points are open and a current adjustment is 
required. 

3. High current over 20 amperes indicates an 
overheated winding or shorted horn which 
should be replaced. 

4. A reading of approximately 18 amperes for a 
12-volt horn indicates a condition in which the 
contact points are not opening. A current ad
justment is required. 

HORN CURRENT ADJUSTMENT 

Connect an ammeter and a voltmeter as shown 
in Fig. 12-85. With horn operating, the current 

Fig. 12-85—Checking Current Draw 

draw should be 4.5 to 5.5 amperes at 11.5 volts. 

Current adjustment is made by turning the ad
justing screw counterclockwise to increase the 
current or clockwise to decrease the current until 
the specified current is reached. Care must be 
taken not to turn the adjusting screw too far. 
Turn only 1/4 of a turn at one time. If adjustment 
loosens the screw excessively, it may be staked 
with punch. 

Other Horn Problems 

A. Poor Tone 

1. Harsh tone - caused by loose bolts in 
sheet metal mounting area. 

2. Low pitch roar - sounds like a "moo-ing" 
and is caused by too high a current. Horn 
needs adjusting. 

3. Weak tone - caused by too low a current. 
Horn needs adjusting. 

4. Weak strained tone - foreign body in horn 
trumpet that should be shaken out or 
removed. 

5. Harsh vibration - caused by horn touching 
sheet metal, bend bracket to provide 
clearance. 

B. Horn Blows Constantly 

1. This can be caused by a sticking horn 
relay. 

2. Horn relay can be energized by grounded 
or shorted wiring. 

3. Horn button can be grounded by sticking 
closed. 

NOTE; Most horns with burned open 
windings are caused by one of the above 
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Fig. 12-86—Checking Horn Relay Closing Voltage 

malfunctions. Before replacing a horn 
with open windings, check to make sure 
that none of the above conditions exist 
which would cause a repeat failure. 

HORN RELAY CHECKS 

Closing Voltage 

1. Disconnect positive battery cable from " B " 
terminal of horn relay. 

2. Connect a variable resistance of at least 10 
ohms in series between battery cable and " B " 
terminal. (Fig. 12-86) 

3. Connect a voltmeter across the " S " terminal 
and the " B " terminal of the horn relay. 

Ground the " S " terminal. 

4, Slowly decrease the resistance until horn 
relay points close. Closing voltage should be 
1.5 to 9.5 volts. If voltage is outside this 
range, the horn relay should be replaced. 

TURN SIGNAL 

The turn signal circuit consists of the switch, 
flasher, two pilot lamps in the instrument panel, 
the stop lamp filaments in the rear lamps, and the 
turn signal filaments in the parking lamps. (Fig. 
12-87) 

See SECTION 9 for servicing of turn signal 
switch. 

TURN SIGNAL DIAGNOSIS 
(Figs. 12-88 and 12-89) 

The turn signal wiring diagrams indicate the 
stop light circuit and the turn signal circuit ener
gized at the same time in order to show how the 
stop light circuit is changed to a turn signal cir
cuit when the turn signal switch is actuated. 

1. PILOT LIGHT REMAINS ON 

A. Right turn - right rear or right front turn 
signal filaments burned out, light bulb base 
not grounded or an open in the front or rear 
turn signal circuit. 

B. Left turn - left rear or left front turn signal 
filaments burned out, light bulb base not 
grounded or an open in the front or rear 
turn signal circuit. 

C. Flasher inoperative. 

2. ONE PILOT LIGHT INOPERATIVE 

Fig. 12-87—Turn Signal Circuit (Off Position) Fig. 12-88—Right Turn Position 
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Fig. 12-89—Left Turn Position 

A. Pilot light filament burned out. 

B. Poor connection or a defective printed 
circuit. 

3. ALL TURN SIGNAL LIGHTS INOPERATIVE 

A. Fuse blown (If new fuse burns out, check 
for short circuit). 

B. Flasher inoperative. 

C. Defective turn signal switch. 

D. Open circuit in the wire from fuse block 
to flasher or in the wire from flasher to 
turn signal switch. 

Fig. 12-90—Turn Signal Switch Adjustment 

TURN SIGNAL SWITCH 
(EXCEPT TILT-A-WAY AND TILT AND TRAVEL) TEMPERATURE INDICATOR 

The turn signal switch is an electrically oper
ated self-contained unit. No adjustments are re
quired on the turn signal switch. However, if any 
malfunctions should occur, the switching mechan
ism should be checked for defective parts. For 
switch removal, refer to STEERING, Section 9. 

ADJUSTMENT-TILT-A-WAY AND 
TILT AND TRAVEL (Fig. 12-90) 

1. Check to see that the turn signal lever is in 
the neutral position. 

2. Place the loop of the control cable over the 
switch pin and install cable clamp bolt. 

3. Position the switch on the column and secure 
with the two screws leaving a minimum 
amount of slack in the control cable. 

4. Check operation of turn signal switch. 

The engine temperature indicator lights are 
controlled by a thermal switch located as shown 
in Figs. 12-91 and 12-92. 

If the engine cooling system is not functioning 
properly, the thermal switch will close the circuit 
to the red light when the engine temperature 
reaches 253°F. + 2°F. The thermal switch does 
not require servicing. If it is defective, it should 
be replaced. (Figs. 12-91 and 12-92) 

OIL PRESSURE INDICATOR 

The engine oil pressure indicator light is con
trolled by a pressure operated switch. When the 
engine is running, the light operates only when 
the oil pressure is not satisfactory. This light 
should come on when the ignition is turned on and 
the engine is not running. If the switch is defec
tive it must be replaced. (Figs. 12-91 and 12-92) 
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Fig. 12-91—Oil and Temperature Switches (V-8) 

FUEL G A U G E 

The fuel gauge circuit consists of an electrical 
indicator in the instrument panel and a float-
controlled rheostat in the tank. 

CHECKING FUEL GAUGE 

Testing Fuel Gauge Circuit 

IMPORTANT: Engine must be running when 
testing the fuel gauge to insure adequate operating 

voltage (14.5 volts) at the gauge. 

When checking either at the trunk compartment 
or the instrument cluster, be sure that the correct 
sequence is followed to insure accurate readings. 
The checking procedure must be started with 
Tester BT-6508 on the " F " position, then moved 
to the " 1 / 2 " and "E" positions in that order. If 
checks are made in any other sequence, it will be 
necessary to stop the engine and restart it before 
taking each fuel gauge reading. 

Fuel Gauge Check At Trunk Compartment 

1. Set Tester BT-6508 on " F " position. 

2. Disconnect the tank unit connector. Connect 
one lead of the tester to the tan wire from 
the instrument panel gauge and the other lead 
to ground. 

3. Start the engine and run at idle. Gauge should 
read on the " F " graduation or above. 

NOTE: Most gauges will read above the 
" F " graduation. 

4. Set the tester on " 1 / 2 " position. Gauge 
should read on the " 1 / 2 " graduation or 1/8" 
above or below the " 1 / 2 " graduation. 

5. Set tester on " E " position. Gauge should read 
on " E " graduation or below. If gauge reads 

Fig. 12-92—Oil and Temperature Switches (L-6 Engine) 
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above " E " position, replace gauge. 

If the gauge registers correctly during this test, 
the trouble is in the tank unit or the wire from the 
trunk compartment connector, to the tank unit. 
If the gauge registers full, regardless of the 
position of the tester, there is an open circuit 
in the wire from the instrument panel gauge to 
the trunk compartment connector. 

When removing the tank unit for inspection, if 
it appears to be defective, check as follows: 

1. Remove the fuel tank unit. Clean all dirt 
from around the tank unit terminal. 

2. Connect an ohmmeter to the tank unit and 
check the resistance at top, bottom and mid
point of float arm travel. 

3. Resistance at empty should be between 0 and 
.6 ohms. At mid-point, resistance should be 
45 ohms plus or minus .1 ohm. At full, the 
resistance should be between 88 and 90 ohms. 
If ohmmeter check indicates that tank unit 
gauge reads within specifications, check for 
poor connections between tank gauge and body. 
Resistance between tank gauge and body 
should be less than .1 ohm. 

4. If the tank unit is replaced, always check the 
new unit before installing it in the tank. 

Fuel Gauge Check At Cluster 

To determine whether the instrument panel 
gauge or wiring to the trunk compartment con
nector is at fault proceed as follows: 

NOTE: With the printed circuit, it is not pos
sible to disconnect the tank unit wire at the dash 
gauge. Disconnect tank unit in trunk. To check 
the dash gauge alone, disconnect the tank gauge 
in the trunk compartment. 

1. Remove the plastic cap from the terminals of 
the dash gauge. 

2. Connect one lead of tester to the left terminal 
of the gauge (as viewed from the rear of the 
instrument cluster) and the other lead to 
ground. 

3. Repeat Steps 3, 4 and 5 of Fuel Gauge Check 
At Trunk Compartment. 

If the dash gauge does not register correctly, 
make a visual inspection of the printed circuit. 
Defects will show up in the form of blisters or 
breaks in the circuit. Shorts or breaks in the 
wiring can be isolated by making a continuity 
check of the wiring. If printed circuit is not 
defective, replace dash gauge. (Refer to the IN
STRUMENT PANEL SECTION for gauge removal.) 

HEADLAMP 

The dual headlight system consists of four 
headlights paired horizontally. Each pair of lights 
consists of a sealed beam unit (inner unit with 
No. 1 embossed on the lens) with one filament 
which provides an upper beam only, and a sealed 
beam unit (outer unit, with No. 2 embossed on the 
lens) with two filaments which provides both an 
upper and lower beam. The sub-body is also 
identified. 

Since the No. 2 headlight lens is designed to 
provide maximum illumination on lower beam and 
the upper beam filament is not at the focal point 
of the No. 2 light, the major portion of the upper 
beam illumination is supplied by the No. 1 unit. 
Thus, the upper beam is supplied by all four 
headlights. 

When the lower beam is desired, the No. 1 
lights are turned off, the upper filament of the 
No. 2 lights are turned off and the lower filaments 
of the No. 2 lights are turned on. 

SEALED BEAM UNIT 

Remove and Install (Figs. 12-93 and 12-94) 

1. Remove headlight rim. 

2. Disengage the coil spring from the retaining 
ring, then pull the assembly out of the body 
and disconnect plug from rear of sealed beam 
unit. 

3. Remove the two retaining ring attaching 
screws, then remove retaining ring and sealed 
beam unit and sub-body. 

To install unit, reverse the removal procedure. 

NOTE: The locating bosses on the back of the 
sealed beam units are designed so that the No. 1 
and No. 2 units are not interchangeable. 

HEADLIGHT AIMING 

For headlight aiming, refer to the headlight 
aiming equipment manufacturers instructions and 
specifications. 

TAIL LAMPS 

The tail light bulb is a double element bulb 
which acts as a stop light, tail light and turn 
signal light. 

The tail light bulb on all models, except station 
wagons can be replaced from within the rear 
compartment by removing the socket from the 
tail light housing. 



12-50 Chassis Electrical 33 through 86 Series 

Fig. 12-93—Headlamps (52 through 86 Series) 

On station wagons it is necessary to remove socket with the slot in the housing and push until 
the tail lamp lens to gain access to the bulb. socket snaps into place. 
When installing the socket, align the tang of the 

Fig. 12-94—Headlamps (33 through 38 Series) 



LAMP ASSEMBLY OR LENS (84 and 86 Series) 

Remove and Install 

1. Loosen rear bumper bracket to frame attach
ing bolts (front). 

2. Remove the rear bracket to frame attaching 
bolts (rear). 

3. Remove bolts securing bumper to center 
support. 

4. Tip license plate down and remove nuts secur
ing bumper to center brackets. Bumper will 
now pivot down on the front bolts. Center 
brackets and supports remain attached to the 
rear crossmember. 

5. Remove the three lamp sockets and the four 
lamp assembly attaching nuts. 

To replace the lens, detach the lamp assembly 
mounting gasket to remove the lens attaching 
screws. The upper and lower lamp sockets are 
the regular snap-in type; however, the center 
socket must be aligned with a slot in the lamp 
body. To install the lamp assembly, reverse the 
removal procedure. 

LAMP ASSEMBLY OR LENS 
(54, 56 and 58 Series) 

Remove and Install 

1. Loosen bumper bracket to frame attaching 
bolts. 

2. Position bumper rearward and down. 

3. Remove the five lamp assembly attaching nuts 
and remove assembly. 

To replace the lens, it is necessary to remove 
the gasket to gain access to the attaching screws. 
To replace the lamp assembly, reverse the re
moval procedure. 

TAIL LAMP ASSEMBLY OR LENS 
(33 through 38 Series) 

Remove and Install 

1. Loosen bumper bracket to frame attaching 
bolts. 

2. Position bumper rearward and down. 

3. Remove lamp socket and nuts securing lamp 
body to mounting bracket. 

4. Remove lamp assembly from body. 
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To replace the lens, remove the lamp assembly 
mounting gasket and the six lens attaching screws. 
To install the lamp assembly, reverse the re
moval procedure. When installing the lamp socket, 
observe the locating tang. 

BACK-UP LAMP SWITCH 

MANUAL TRANSMISSION 
(REFER TO ACCESSORIES) 

HEADLAMP SWITCH 

The headlamp switch controls the headlamps, 
parking lamps, tail lamps, and instrument panel 
lamps. The dome lamps are actuated by turning 
the headlamp switch fully counterclockwise. These 
circuits are protected by a circuit breaker in
corporated in the headlamp switch. In addition, 
the tail lamps and instrument panel lamps are 
protected by fuses located in the fuse block. The 
brightness of the instrument panel lamps is ad
justable by means of a rheostat built into the 
headlamp switch. Turning the knob of the switch 
operates the rheostat. 

HEADLAMP CIRCUIT BREAKER 

The normal lighting load is not sufficient to 
cause the circuit breaker (located on the head
lamp switch) to open. If a short occurs, the 
circuit breaker will cause the lights to flicker. 
This flickering will continue until the cause of the 
short is corrected. The circuit breaker is not 
adjustable. 

DIMMER SWITCH 

The foot dimmer switch is used to select high 
or low beam of the headlights as desired. 

NEUTRAL SAFETY AND 
BACK-UP LAMP SWITCH 

A neutral safety and back-up lamp switch, 
mounted on the steering column, or inside the 
console, with automatic transmission prevents 
starting of the engine with the transmission in 
gear. The engine may be started with the selector 
lever in "Neutral" or "Park" position. 

CHECKING 

1. Apply parking brake firmly. 

2. Position selector lever into " D " range and 
turn ignition switch to "Start". 
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Fig. 12-95—Neutral Safety Switch (Column Shift) 

3. While holding ignition switch on "Star t" , 
slowly move selector lever toward " N " po
sition until engine cranks and starts. 

4. Without moving the selector lever after engine 
starts, depress accelerator pedal slightly to 
determine whether or not transmission is in 
gear. If neutral safety switch is properly 
adjusted, transmission will not be in gear. 

NOTE: If equipped with back-up lights, the 
lights should operate with the ignition on and 
the selector lever in reverse. 

ADJUSTMENT 

1. If equipped with console, remove the console. 

2. Loosen the switch attaching screws. 

3. With the ignition OFF, position the selector 
lever in " D " . 

4. Align the slot in the contact support with the 
hole in the bracket and insert a 3/32" pin. 
(Figs. 12-95 and 12-96) 

5. Position the contact support drive slot over 
the shifter tube drive tang and tighten mount
ing screws. 

6. Recheck adjustment. 

ELECTRICAL CIRCUIT 
DIAGNOSIS PROCEDURE 

NOTE: The fuel tank gauge unit can be par
tially or completely damaged by a momentary 
surge of 12 volt current across the resistance 
coil in the tank gauge. To prevent damaging the 
tank unit resistance coil, it is recommended that 
the tank wires be disconnected before any elec
trical tests or repairs are made in the wiring 

Fig. 12-96—Neutral Safety Switch (Console) 

harness. The above should also be exercised 
whenever the chassis to body wiring connector 
plug has to be disconnected. 

Failures in a circuit are usually caused by 
short or open circuits. Open circuits are usually 
caused by breaks in the wiring, faulty connec
tions or mechanical failure in a component such 
as a switch or circuit breaker. Short circuits are 
usually caused by wires from different com
ponents of the circuit contacting one another or 
by a wire or component grounding to the metal 
of the body due to a screw driven through the 
wire, insulation cut through by a sharp metal 
edge, etc. 

If a failure is encountered in one of the body 
circuits, the circuit diagrams should be thoroughly 
reviewed to become familiar with the circuit be
fore performing an intensive checking procedure 
to determine the cause and location of the failure. 
The body circuit diagrams are located in the 
BODY SECTION. The following information may 
aid in locating and correcting a failure in the body 
wiring electrical system. 

1. If a major portion of the electrical circuit 
becomes inoperative simultaneously, the fail
ure may be due to improper connections be
tween the front and rear harness, or between 
the front harness and the chassis wiring 
connector. 

2. If only one of the circuits is inoperative, the 
failure is due to an open circuit or short in 
the affected circuit. Short circuits usually 
result in blown fuses or in the case of power 
equipment circuits, in the circuit breaker 
opening the circuit. If the fuse is not blown 
and the circuit affected is a lamp circuit, 
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check the bulb before proceeding with any 
checking procedures. 

3. The dome lamp and courtesy lamp circuits 
are designed so that the switches are in the 
"ground" side of the circuit. If a condition 
is encountered where the lamps remain "on" 
even though the jamb of courtesy lamp 
switches are not actuated, the failure is prob
ably due to defective switches, or to the wire 
leading to the switches being grounded to the 
metal body. 

TESTING WITH BT 11-20 

If the preliminary checks have not located the 
cause of failure, Tester BT 11-20 can be used to 
isolate the defective circuit without the unnec
essary removal of trim or hardware. 

TESTING FOR SHORT CIRCUIT 

NOTE: If the turn signal fuse is blown, remove 
the flasher and install a jumper wire in its place 
before connecting test leads. Do not use BT 11-20 
in the clock, radio or fuel gauge circuits. 

1. Move detector switch to TEST. 

2. Remove blown fuse and connect a test lead to 
each fuse clip. Move detector switch to 
SHORT. 

3. Turn on all switches in the blown fuse circuit. 

4. Observe each unit or light in shorted circuit. 
Units or lights that operate momentarily (when 
tester light is out) are not shorted. 

5. Position meter over the shorted circuit, at the 
fuse block, with the base of the meter or ar
rows directly above the wiring. The meter 
needle will deflect AWAY from the direction 
of the short each time the tester completes 
the circuit. Note the amount of needle 
deflection. 

6. Move meter progressively from the fuse block 
toward the unit that is not operating. The 
location of the short will be indicated by a 
reduction in needle deflection. If the needle 
ceases to deflect, the short circuit has been 
passed, the wrong circuit has been followed 
or the meter is not above the circuit. 

7. After the short is located and repaired, re
move the test leads and replace the fuse. 
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GENERAL SPECIFICATIONS 

STARTING MOTOR 
a. Make Delco-Remy 
b. Brush Spring Tension 35 oz. Min. 
c. Number of Brushes 4 
d. Number of Fields 4 
e. Rotation, Viewed From Drive End Clockwise 
f. Pinion Clearance 010" to .140" 
g. Free Speed (Model 1107330) 3800 to 6200 rpm at 10.6 volts 70 to 105 Amps.* 
h. Free Speed (Model 1107298) 3600 to 5100 rpm at 10.6 volts 65 to 100 Amps.* 
i. Free Speed (Model 1107374) 3600 to 5100 rpm at 10.6 volts 65 to 100 Amps.* 

DELCOTRON GENERATOR 
a. Charging Rate - Refer to Output Chart. 
b. Field Current Draw at 12 Volts, 80°F 2.2 to 2.6 Amps. 

REGULATOR 
Field Relay 

a. Air Gap 015" 
b. Point Opening 030" 

Voltage Regulator 
c. Air Gap 060" 
d. Point Opening * 014" 
e. Voltage Setting Refer to Fig. 12-18 

BATTERY- 12 VOLT 
Series 

33 & 35 Series 
34, 36, 38 & 52 Series 
54 & 56 Series 
54, 56, 84 & 86 Series 

Engine 
L-6 
V-8 

V-8 L.C. 
V-8 H.C. 

Specific Gravity for Fully Charged Battery 1.270+ .010 at 80°F. 

COIL 
a. Primary Resistance V-8 

Primary Resistance L-6 
75°F 1.77 to 2.05 Ohms 
75°F 1.45 to 1.63 Ohms 

b. Secondary Resistance 75°F 6500 to 9500 Ohms 

RESISTOR, IGNITION COIL (IN WIRING HARNESS) 
a. Resistance 80°F. - V-8 1.35 Ohms 

Resistance 80°F. - L-6 1.85 Ohms 

DISTRIBUTOR (For Additional Specs., Refer to Tune-Up Section) 
a. Cam Angle Range V-8 28° to 32° (Adjust to 30°) 

Cam Angle Range L-6 31° to 34° (Adjust to 32°) 
b. Contact Point Opening V-8 016" 

Contact Point Opening L-6 019" 
c. Contact Arm Spring Tension 19 to 23 oz. 
d. Condenser Capacity 18 to .23 Mfd. 

SPARK PLUGS - Refer to Tune-Up Section 

HORNS 
a. Current Draw at 11.5 Volts 4.5 to 5.5 Amps. 

HORN RELAY 
a. Closing Voltage 1.5 to 9.5 Volts 

*Includes Solenoid. 

Amp. Hr. 
44 
61 
70 
73 

Plates 
54 
66 
66 
78 
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LAMP BULB NUMBERS 
52 THROUGH 86 SERIES 

Headlamps (inner) (#1) (Upper beam only) L-4001 
Headlamps (outer) (#2) (Lower & Upper Beam) L-4002 

Stop Lamps and Tail Lamps 1157A 
Parking Lamps and Turn Signal Front 1157 

Dome Lamp 1004 
Door Lamp (2-Door Models and 98 Lux. Sedan) 212 
License Lamp 97 

Courtesy Lamp (Including Console Side) \ 
Side Roof or rear Quarter Lamp / 9 0 

Arm Rest ( 
Map Lamp / 

Ignition Switch & Cigar Lighter \ 
Console Shift Indicator Lamp [ , ,.,-
Ash Tray Lamp ( 
Cruise Control Lamp ' 

Heater, Ventilation and A/C Control Lamp x 
Map Case Lamp, Console \ , „« , 
Performance Gauge Lamp r 
Glove Box / 

Parking Brake Warning Lamp \ 
Oil Pressure Warning Lamp J 
Speedometer and Odometer Lamp I 
Fuel Gauge { 
Generator Warning Lamp > 158 or 194 
Safety Sentinel ( 
Temperature Indicator Lamps \ 
Turn Signal Indicator Lamps I 
High Beam Indicator / 

Cornering Lamp 1195 

Underhood Lamp } ^o. 

Rear Compartment Lamp ) 

Back-Up Lamps 1156 

Electric Clock ) 
Radio Dial Lamp Deluxe, Super Deluxe, AM & FM . \ 1893 
Shift Indicator (Panel) \ 
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FUSE SPECIFICATIONS AND LOCATION 52 THROUGH 86 SERIES 

APPLICATION 

Radio (Deluxe) or AM-FM . , 
Radio (Super Deluxe) . . . . 

Temperature Indicator Light 
Oil Pressure Light 
Generator Warning Light. . 
Fuel Gauge . . 
Parking Brake Light . . . . 
Back-Up Lights 

Tail Lights 
Trunk Lights 
License Light 

Clock Light 
Instrument Cluster Light. . 
Heater, Ventilation and Air 

Cond. Light 
Cruise Control 
Ash Tray Light 
Jetaway Indicator 

Glove Box Lamp 
Underhood Lamp 
Cornering Lamp 

Heater 
Air Conditioning 
Rear Window Defroster. . . 

Electric Antenna 
Electric Windows 
Electric Seat 
Cruise Control 

Windshield Wiper 

Dome Lights 
Courtesy Lights 
Cigar Lighter 
Clock 

Stop Lights 

Transmission - Control . . 

NAME OF FUSE 
CIRCUIT ON 
FUSE BLOCK 

Radio, 

Instru.-B/U 

Tail Lights 

Panel Light 

Gl. Bx.-U/H 

Heater-A/C 

Relay- Antenna 

W/S Wipers 

Dome-Courtesy 

Stop 

Transmission 

FUSE TYPE 
AND AMPERES 

SFE-9 

SFE-9 

AGW-15 

AG A-3 

SFE-9 

SFE-20 (With H e a t e r 
Only) AGC-30 (With Air 
Cond. or with Heater & 
Rear Seat Defroster) 

SFE-20 (With Electric 
Antenna, Power Windows 
or Cruise Control) AGC-
30 (With Electric Seat) 

SFE-20 

SFE-20 ( E x c e p t with 
Rear Seat Lighter use 
AGC-30) 

SFE-20 

SFE-9 

The following circuits either employ circuit breakers or have fuses located as indicated. 

Comfortron Circuit Breaker . . . . Below Voltage Regulator 

Headlights Circuit Breaker . . . . Built-in Light Switch 

Electric Seat, Window and/or r . . R , On Engine Side of Dash, 
Convertible Top Motors circui t tsreaKer . . . . L e f t R a n d g . ^ 
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FUSE SPECIFICATIONS AND LOCATION 
52 THROUGH 86 SERIES (Cont'd) 

APPLICATION 

Turn Signal Flasher 

Jetstar 88 
Dynamic 88 
Delta 88 

Starfire 
Ninety-Eight 

NAME OF FUSE 
CIRCUIT ON 
FUSE BLOCK 

Par t No. 383637 . . . 

Part No. 383638 

FUSE TYPE 
AND AMPERES 

Behind Instrument Panel 

Behind Instrument Panel 

FUSE SPECIFICATIONS AND LOCATIONS 
33 THROUGH 38 SERIES 

APPLICATION 

NAME OF FUSE 
CIRCUIT ON 
FUSE BLOCK 

FUSE TYPE 
AND AMPERES 

Fuel Gauge Temperature Light 
Generator Light , 
Oil Pressure Light 
Parking Brake Light 
Back-Up Lights 

Tail Lights 
Trunk 
Glove Box Light 
License Light 

Transmission Control 

Clock Light 
Instrument Cluster 
Heater Control Light 
Air Conditioning Control Light 
Console Shift Indicator Light 
J eta way Indicator Light . . . . 

Stop Lights 

Clock 
Dome Lights 
Cigar Lighter 
Courtesy Lights 

Windshield Wiper 
Windshield Washer 

Radio 

Instr. Back-Up 

Tail Lights 

Transmission . 

Panel Light 

Stop 

Dome- Courtesy 

W/S Wiper . . , 

Radio 

SFE-9 

SFE-9 

SFE-9 

AGA-3 

SFE-20 

SFE-20 

SFE-20 

SFE-9 
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FUSE SPECIFICATIONS AND LOCATIONS 
33 THROUGH 38 SERIES (Cont'd) 

Heater Htr.-A/C SFE-20 (AGC-25 with 
Air Conditioning Air Condition.) 

Electric Antenna & Power Windows. . Relay-Antenna SFE-20 

The following circuits either employ circuit breakers or have fuses located as indicated: 

Headlights Circuit Breaker . . . . Built-in Light Switch 

Turn Signal Flasher Part No. 383638) . . . . Behind Instrument Panel 
383639) Except S.W. 
383636) c . „, 
383637 ( • • • ' Station Wagon 

LAMP BULB NUMBERS 
33 THROUGH 38 SERIES 

Courtesy Lamp (Including Console) 90 

Dome 211 

Electric Clock 1816 
Radio Dial 1893 
Glove Box . 1895 

Heater Control 1445 
Parking Brake Warning . 
Performance Gauge 1895 
Console Compartment 

Shift Indicator . . . -
Ash Tray i 4 4 ; D 

Speedometer and Odometer 
Oil Pressure Warning 
Generator Warning 
Temperature Indicator 158 or 194 
Fuel Gauge 
Turn Signal Indicator 
High Beam Indicator 

Parking Lamps and Turn Signal, Front n c7 

Tail and Stop 

License 97 

Back-Up 1156 

Headlamp (Upper Beam Only) L-4001 

Headlamp (Upper and Lower Beam) L-4002 
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TORQUE SPECIFICATIONS 

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may 
be 15% below that specified. 

APPLICATION Ft. Lbs. 

Battery Hold Down Nuts 1.5 to 2.5 
Distributor Clamp to Cylinder Block Bolt 14 
Delcotron Mounting Brackets 

Thread Torque Ft. Lbs. 

5/16 25 

3/8 35 

7/16 50 

Spark Plugs 35 
Starting Motor - 52 through 86 Series 

Starter to Cylinder Block 35 
Brace to Cylinder Block 25 
Brace to Starter Motor 15 

Starting Motor - 33 through 38 Series 
Starter to Cylinder Block Bolts 40 
Mounting Bracket to Cylinder Block Bolt 13 
Mounting Bracket to Starter 13 

Junction Block Nut 8 to 10 
Solenoid Terminal Nuts 1 to 2 
Ignition Coil Terminal Nuts 1 to 2 
Coil to Manifold 15 
Ground Strap to Cylinder Head Bolt 20 
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BT-JI-20 

BT-33-70-M 

BT-1501 

BT-6317 

SHORT DETECTOR 

BELT TENS I ONER GAUGE 

DISTRIBUTOR DWELL 
ANGLE ADJUSTING TOOL J-9617-1 

DELCOTRON PULLEY 
NUT TOOL 

J-5184 ELECTRICAL TENSION 

CHECKING SCALE 

J-9600 DIODE INSTALLER 

DIODE REMOVER 

J-9617-2 DIODE SUPPORT 

Fig. 12-97-Tools 
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INSTRUMENT PANEL 

(52 THROUGH 86 SERIES) 
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Subject Page 

INSTRUMENT PANEL 12A-1 
REMOVE AND INSTALL 12A-1 

INSTRUMENTS 12A-2 
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INSTRUMENT PANEL AND PAD 

The instrument panel lower section is a re 
movable panel and is retained by bolts and sheet 
metal screws. All instruments and units can be 
removed without removing the instrument panel 
lower section, with the exception of the pad and 
the speedometer trim ring. 

Remove and Instal l 

1. Disconnect battery. 

2. Remove windshield side garnish moldings. 

3. Remove steering column clamp. 

4. If equipped with air conditioning, remove 
manifold and hoses to gain access. 

5. Remove shift indicator needle. 

6. Disconnect following electrical leads at: 

a. Wiper switch. 

Fig . 12A-1 Instrument Pane! At tachment 



12A-2 Instrument Panel 52 through 86 Series 

Fig. 12A-2 Instrument 

b. Main light switch. 

c. Fuel gauge. 

d. Printed circuit. 

e. Clock. 

f. Lighter. 

g. Ignition switch light, 

h. Radio. 

i . Courtesy light. 

7. Disconnect speedometer cable. 

8. Disconnect wiring harness clip at speedome
ter housing. 

9. Remove the following from the panel but do 
not disconnect. 

a. Cruise Control head. 

b. Ignition switch. 

c. Temperature control assembly. 

Panel Attachments 

10. Remove instrument panel attaching screws 
and remove panel assembly. 

11. Remove pad attaching screws, refer to Fig. 
12A-11. 

12. To install the lower panel assembly, reverse 
the removal procedure. 

INSTRUMENTS 

All the instruments are electrically operated, 
except the speedometer and Hydra-Matic indicator 
which are mechanically operated. A speed warn-
ing device (Safety Sentinel) is offered as optional 
equipment on all models. A knob on the speed
ometer cluster allows the driver to pre-set his 
desired speed. When this speed is reached, a 
light goes on and a buzzer sounds. 

The generator, temperature, and oil pressure 
indicators use colored lights to warn the driver 
of conditions other than normal when the engine 
is operating at speeds above idle or is at normal 
operating temperature. 

When removing an instrument cluster light bulb, 
the bulb must be pulled straight out of the socket. 



52 through 86 Series Instrument Panel 12A-3 

Fig . 12A-3 Instrument Panel Attachments 

Before installation of the bulb, be sure bulb wires 
are parallel with the center line of the bulb to 
prevent a short or open circuit. (Fig. 12A-7) 

FUEL GAUGE AND TELLTALE ASSEMBLY 

Removal and Installation 

1. Disconnect battery. 

2. If equipped with Cruise Control, it may be 
necessary to loosen the control switch mount
ing bracket to gain access. 

3. If equipped with air conditioning, remove 
L.H. hose. 

4. Disconnect printed circuit plug. 

5. Remove the two assembly attaching screws. 

F ig . 12A-4 Speedometer Cluster 



12A-4 Instrument Panel 52 through 86 Series 

Fig. 12A-5 Rear View of Speedometer Cluster 

To install the assembly, reverse the removal 
procedure. For disassembly of the telltale as
sembly, refer to Fig. 12A-6. 

SPEEDOMETER CLUSTER 

Removal and Installation 

1. Disconnect battery. 

2. If equipped with air conditioning, remove 
manifold and L.H. hose. 

3. Disconnect speedometer cable and printed 
circuit plug. 

4. Remove the two assembly attaching nuts. 

5. To install, reverse the removal procedure. 
For disassembly of the cluster, refer to 
Fig. 12A-4. 

Fig. 12A-6 Fuel Gauge and Telltale Assembly 
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F ig . 12A-7 Rear V iew o f Fuel Gauge and 

Te l l ta le Assembly 

INSTRUMENT PANEL COMPONENTS 

Instrument Panel Bezels 

The bezels are attached to the instrument panel 
by screws, all accessible from the rear side 
without removing the instrument panel assembly. 

L.H. Bezel—Removal (Fig. 12A-9) 

1. Disconnect battery. 

2. Remove fuel gauge and telltale assembly. 

3. Remove light switch. 

4. Remove windshield wiper switch. 

5. Remove the four attaching screws and remove 
bezel and control panel. 

R.H. Bezel—Removal (Fig. 12A-9) 

1. Disconnect battery. 

2. If equipped with air conditioning, remove 
manifold and hoses. 

3. Remove the defroster manifold. 

4. Remove clock. 

5. Remove lighter. 

6. Remove ignition switch. 

7. Remove temperature control assembly. 

F ig . 12A-8 Speedometer Cab le 
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F ig . 12A -9 Instrument Panel Components 

F ig . 12A-10 G l o v e Box Assembly 
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8. Remove radio. 

Fig. 12A-11 Instrument Pad Attachment 

and remove bezel and control panel. 

9. Remove glove box, glove box door and light 
assembly. 

10. Remove the twelve bezel attaching screws 

Installation 

To install, reverse the removal procedure. 

Fig. 12A-12 Instrument Panel Sealing 
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Fig. 12A-13 Instrument Panel Wiring 

Replace all anti-squeak material as shown in 
Fig. 12A-12. 

CONTROL PANELS 

The control panels are serviced separately. 
To replace the left hand bezel, it is necessary to 
remove only the escutcheons and the fuel gauge 
and telltale assembly to gain access to the trim 
ring. To gain access to the right hand bezel, it 
is necessary to remove the right hand bezel 
assembly. 

SPEEDOMETER CABLE 

5. To install, reverse removal procedure. 

NOTE: If the cable housing retaining nut 
cannot be readily started into the knuckle, the 
cable is not indexed with the dust cap. Rotate 
wheel or drive cable slightly to index drive 
cable. 

MISCELLANEOUS PANEL COMPONENTS 

The various instrument panel components are 
attached as shown in Figs. 12A-2, 12A-3 and 
12A-9. 

Removal and Installation (Fig. 12A-8) 

1. Disconnect cable from speedometer head. 

2. Remove the speedometer cable clamp. 

3. Remove the grommet from the cowl and with
draw cable. 

4. Loosen the cable housing retaining nut at the 
knuckle, then thread the cable through the 
guide. 

CONSOLE 

The console is assembled in three sections: 
console body, pad (LH) and pad (RH). The per
formance gauge can be removed by removing one 
screw at the rear of performance gauge housing. 
Hydra-Matic indicator components, neutral safety 
and back-up lamp switch can be serviced after 
removing the selector handle and control panel. 
For detailed disassembly and assembly refer to 
Figs. 12A-14, 12A-15, 12A-16, 12A-17, 12A-18, 
12A-19 and 12A-20. 
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Fig. 12A-14 Console Components 

Fig. 12A-15 Manual Shift Console 
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Fig. 12A-16 Shift Control Installation 

Fig. 12A-17 Console 
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Fig. 12A-18 Performance Gauge 

Fig. 12A-19 Control Panel Attachment 
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PERFORMANCE GAUGE 

A Performance Gauge is installed on some 
models which will indicate the amount of engine 
vacuum at different speeds. Under idle or slow 
speed, the vacuum is high and the Performance 
Gauge Needle will indicate on the economy (green) 
side of the dial. Under normal driving speeds 
with a part throttle opening the vacuum will be 
reduced and the needle will indicate near or in 

the yellow portion of the dial. The amount of 
throttle opening will greatly effect the reading of 
the dial in the moderate (part throttle) driving 
range. When the throttle is opened vacuum will 
decrease and needle will now indicate in the 
orange portion of the dial. The needle will also 
read in the orange on fast s tar ts and down shifts 
at high speeds. 

For Performance Gauge Vacuum Hose Routing 
(Engine Compartment) refer to Fig. 12A-18. 

Fig. 12A-20 Tachometer Attachment 
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INSTRUMENT PANEL 
33 THROUGH 38 SERIES 

CONTENTS OF SECTION 12AA 

Subject Page Subject Page 

DESCRIPTION 12AA-1 
CONTROL PANEL 12AA-3 
INSTRUMENT PANEL TRIM 12AA-3 
INSTRUMENT PANEL HOLE COVERS . 12AA-3 
CLUSTER HOUSING 12AA-3 
SPEEDOMETER 12AA-3 
FUEL GAUGE 12AA-6 
WARNING LIGHT DIAL 12AA-6 
CLOCK 1 2 A A-6 
ASH TRAY X2AA-6 
PRINTED CIRCUIT 12AA-7 
HEADLIGHT SWITCH 12AA-7 
WIPER CONTROL 12AA-7 
IGNITION SWITCH 12AA-8 
JETAWAY INDICATOR 12AA-8 

CONSOLE - JETAWAY 
COURTESY LAMP 12AA-8 
GLOVE BOX LAMP 12AA-9 
SHIFT SEAL, INDICATOR 

AND LENS 12AA-13 
HANDLE ASSEMBLY 12AA-13 
PAD ASSEMBLY 12AA-13 

CONSOLE - MANUAL TRANSMISSION 
TRIM PANEL 12AA-13 
SHIFT LEVER SEALS 12AA-13 

PERFORMANCE GAUGE 12AA-15 
HOSE ROUTING . . . 12AA-15 

CONSOLE WIRING 12AA-15 
SPEEDOMETER CABLE ROUTING . . 12AA-15 

DESCRIPTION 

The instruments and controls are mounted in a 
control panel assembly which is bolted to the in
strument panel. The control panel assembly can 
be removed from the instrument panel in a single 
unit with all controls, instruments and acces
sories attached to the panel, however it is not 
necessary to remove the complete panel to serv
ice individual units. (Fig. 12AA-101) 

All the instruments are electrically operated, 
except the speedometer and J eta way indica
tor, which are mechanically operated. The gen
erator, temperature and oil pressure indicators 

use colored lights to warn the driver of condi
tions other than normal when the engine is operat
ing at speeds above idle, or when the engine is 
operating at normal operating temperature. 

The lamp sockets used in the printed circuit 
board can be removed by turning the socket 1/8 
of a turn counterclockwise. The lamp bulb can 
then be removed from the socket by simply pull
ing the bulb straight out of the socket. 

The instruments and lamps are of the printed 
circuit type and they are connected to the chassis 
wiring harness by a multiple connector plug on 
the printed circuit board. 

Fig. 12AA-10I Confrol Panel Assembly 
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Fig. 12AA-102 Control Panel Attachment' 

Fig. 12AA-103 Trim Panel and Pad 
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Fig. 12AA-I04 Control Panel Assembly 

CONTROL PANEL ASSEMBLY 

Removal 

1. Disconnect battery cable. 

2. Disconnect speedometer cable, remove the 
wiring harness clip from the upper cluster 
mounting stud. Disconnect the printed circuit 
connector, headlamp connector, heater con
trol, clock, rear seat speaker wire, cigarette 
lighter, parking brake light, ignition switch 
and wiper switch. 

If equipped with air conditioning, disconnect 
cables and vacuum hoses, remove center 
outlet bezel and duct assembly and remove 
manifold to gain access. 

3. Remove the screws securing steering column 
to instrument panel. 

4. Remove the nuts securing steering column 
clamp and lower column. 

5. Remove the control panel to instrument panel 
attaching nuts (Fig. 12AA-102) and remove 
the control panel with all controls attached. 

Trim Panel or Trim Pad 

The trim panel is attached to the control panel 
as shown in Fig. 12AA-103. To replace the trim 
Panel, it is necessary to remove the complete 
control panel assembly. 

INSTRUMENT PANEL HOLE COVERS 
(Refer to Fig. 12AA-105) 

CLUSTER HOUSING 

Removal 

1. Remove two retaining screws at top. (Fig. 
12AA-106) 

2. Lift housing toward steering wheel. 

SPEEDOMETER 

Removal 

1. Remove speedometer cable. 

Fig. 12AA-105 Instrument Panel Hole Covers 
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Fig. 12AA-106 Cluster Housi "9 

Fig. 12AA-107 Cluster Attachment 
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Fig. 12AA-108 Exploded View of Cluster 

Fig. 12AA-109 Instrument Panel Attachment (Rear View) 

2. Remove cluster housing. 

3. Remove three attaching screws. 

4. Remove speedometer. 

Installation - - Reverse removal procedure. 
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Fig. 12AA-110 Disconnecting Ignition Switch 

FUEL G A U G E 

Removal 

1. Disconnect battery. 

2. Remove cluster housing. 

3. Remove three attaching bolts. 

4. Remove fuel gauge. 

Installation -- Reverse removal procedure. 

NOTE: Electric connector links must be 
positioned under each attaching bolt when 
gauge is installed. 

GENERATOR, OIL AND TEMPERATURE 
WARNING LIGHT DIAL 

Removal 

1. Remove cluster housing. 

2. Slip dial from retainer pegs. 

CLOCK 

Removal 

1. Disconnect battery. 

2. Remove ground strap (clock to ground). 

3. Disconnect clock wiring. 

4. Remove regulator knob as shown in Fig. 
12AA-106. 

5. Remove three attaching screws from clock. 
(Fig. 12AA-111) 

6. Remove clock. 

Installation - - Reverse removal procedure. 

ASH TRAY 

Removal 

1. Pull ash tray open, depress ash deflector and 
remove ash tray. 

2. Remove two upper and two lower screws and 
remove ash tray housing. (Fig. 12AA-112) 

Fig. I2AA-I1J Cfock Attachment 
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Fig. 12AA-112 Ash Tray 

PRINTED CIRCUIT 

Removal 

1. Disconnect battery. 

2. Disconnect speedometer cable. 

3. Disconnect wiring harness connector. 

4. Disconnect clock wiring. 

5. Remove clock, refer to CLOCK Removal. 

6. Remove ten attaching bolts and remove. (Fig. 
12AA-114) 

NOTE: If equipped with air conditioning, 
remove L.H. hose. 

HEADLIGHT SWITCH 

All connections in the headlight switch are 
connected as a group by a multiple connector. 

The brightness of the instrument panel lights is 
controlled through a variable resistor unit by 
turning the light switch knob right or left. Rotat
ing the knob fully counterclockwise will cause 
the dome lamp to light. 

Removal 

1. Disconnect wiring from light switch. 

2. Remove knob by first pulling knob out to the 
HEADLIGHT position, then depress the spring 
loaded button on switch body and pull knob 
out of switch assembly. 

3. Remove escutcheon nut using Tool BT 6504. 

4. Remove headlight switch from rear of in
strument panel. 

To install, reverse removal procedure and 
check switch operation. 

WIPER CONTROL 

Removal 

1. Disconnect switch wiring harness. 

set screw and 2. Remove wiper control knob 
remove knob. 

Fig. 12AA-113 Glove Box 
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Fig. 12AA-114 Printed Circuit 

Fig. 12AA-115 Jetaway Shift Indicator 

2. Insert a paper clip into the small hole in the 
front side of the switch and depress, while 
turning the key counterclockwise, the lock 
will then pop out. 

3. Remove the escutcheon using Tool BT 6504. 

4. Drop the switch down behind the instrument 
panel to remove the wiring connector. (Fig. 
12AA-110) 

NOTE: If equipped with air conditioning, 
remove the center outlet and the upper outlet 
duct, slide the lower outlet duct rearward 
and pull wiring and switch through center 
outlet opening to disconnect t h e wiring 
connector. 

JETAWAY INDICATOR 

For installation and adjustment, refer to Fig. 
12AA-115. 

3. Remove escutcheon nut using Tool BT 6504 
and remove switch from rear of the instru
ment panel. 

IGNITION SWITCH 

Removal 

CONSOLE ASSEMBLY 
(Jetaway) 

Removal 

1. Remove two screws from each side securing 
console to brackets. (Fig. 12AA-116) 

1. Turn switch to ACCESSORY position. 
2. Open console door and remove two screws 

from bottom of map case. 
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Fig. 12AA-116 Console Mounting (Jetaway) 

3. Loosen set screw from bottom right side of 
handle assembly, remove button and spring. 
(Fig. 12AA-117) 

NOTE: 
handle. 

Piston will usually stay in the 

Fig. 12AA-117 Handle Assembly 

4. Loosen two set screws on the shank of the 
handle, depress the left button and remove 
the handle. 

5. Lift the rear of the console and shift to the 
side to disconnect the wiring connector. 

Rear Courtesy and Glove Box Lamp 

The lamp assembly is retained to the console 
body by two screws accessible inside of the glove 
box. To change either bulb it is necessary to 
remove the two screws retaining the lamp assem
bly. (Fig. 12AA-118) The glove box lamp bulb 
is the snap-in type and the rear courtesy lamp 
bulb is the depress and turn type, 
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Fig. 12AA-118 Console Assembly (Jetaway) 

Fig. 12AA-119 Console Mounting (Jetaway) 
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Fig. 12AA-120 Control Panel to Console Attachment (Jetaway) 

Fig. 12AA-121 Console Mounting—Manual Transmission 
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Fig. I2AA-122 Console Assembly—Manual Transmission 

Fig. 12AA-123 Console Wiring and Mounting 
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Fig. 12AA-124 Performance Gauge Routing (Under Hood) 

To change the rear courtesy lamp lens, it is 
necessary to remove the two screws retaining 
the lamp assembly from inside the glove box. 
Position lamp assembly out of the way to gain 
access to the lower console rear molding attach
ing nut and remove the nut. Remove the rear 
screws retaining side moldings (Fig. 12AA-119) 
to rear molding and remove the rear molding. 
The lens can then be removed by removing the 
attaching screw. 

Shift Seal, Indicator, Lens and 
Indicator Housing (Fig. 12AA-118) 

Fig. 12AA-125 Console Wiring 

Handle Assembly 

Refer to Fig. 12AA-117 for assembly and 
adjustments. 

Pad Assembly (Fig. 12AA-118) 

To replace the pad assembly it is necessary to 
remove the side moldings and console panel to 
gain access to the six pad attaching screws. 

1. Remove handle assembly. 

2. From inside the glove box, remove two 
screws securing console panel to console 
body. 

3. From the top of the console panel, remove 
the two retaining screws. 

4. Remove the two forward side molding attach
ing screws from each side. 

5. Loosen t h e console door hinge attaching 
screws. 

6. Spread the console side moldings apart and 
lift off t h e console control panel. (Fig. 
12AA-120) 

7. Remove the three screws securing the shift 
indicator housing to the console panel and 
remove the plate and lens. Fig. 12AA-118) 

CONSOLE ASSEMBLY 
MANUAL TRANSMISSION 

The console assembly is attached to three 
mounting brackets by six screws. Four screws 
are accessible inside the glove box and two 
screws are located at the rear of the trim panel 
on the top surface. (Fig. 12AA-121) To remove 
the console, remove shift lever knob, remove the 
six attaching screws and lift the console to dis
connect the wiring connector. 

Trim Panel (Fig. 12AA-122) 

The trim panel is attached to console body by 
seven screws. Six of the attaching screws are 
accessible from the bottom side and can be re
moved after removing the console. One attaching 
screw is accessible inside the glove box. 

The shift lever seal can be replaced after 
removing the console panel by sliding the 
seal forward. 

Shift Lever Seals 

Refer to Fig. 12AA-121 and Fig. 12AA-122. 
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Fig. 12AA-126 Console Wiring (Under Instrument Panel) 

Fig. 12AA-127 Speedometer Cable Routing 
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PERFORMANCE GAUGE 

A Performance Gauge is installed on some 
models which will indicate the amount of engine 
vacuum at different speeds. Under idle or slow 
speed, the vacuum is high and the Performance 
Gauge Needle will indicate on the economy (green) 
side of the dial. Under normal driving speeds 
with a part throttle opening the vacuum will be 
reduced and the needle will indicate near or in 
the yellow portion of the dial. The amount of 
throttle opening will greatly effect the reading of 
the dial in the moderate (part throttle) driving 
range. When the throttle is opened vacuum will 
decrease and needle will now indicate in the 
orange portion of the dial. The needle will also 
read in the orange on fast starts and down shifts 
at high speeds. 

sole directly ahead of the shift lever. 

Removal: The Performance Gauge can be re
moved by removing the screw from the rear of 
the housing. Disconnect wiring and vacuum hose. 

Performance Gauge Vacuum Hose Routing. (En
gine Compartment) (Fig. 12AA-124) 

CONSOLE WIRING 

For wiring schematic refer to Fig. 12AA-125. 
Console wiring under the instrument panel is 
illustrated in Fig. 12AA-126. 

The Performance Gauge is mounted in the con-
SPEEDOMETER CABLE ROUTING 
(Fig. 12AA-127) 
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WINDSHIELD WIPER SYSTEM 
CONTENTS OF SECTION 12B 
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Subject Page 
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DESCRIPTION 12B-1 
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WIPER ASSEMBLY 

REMOVAL 12B-5 
INSTALLATION 12B-5 
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GEAR BOX 

DISASSEMBLY 12B-7 
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Subject Page 

DIAGNOSIS-WIPER ON CAR 12B-15 
WIPER ASSEMBLY (52-86 Series) 

REMOVAL 12B-17 
INSTALLATION 12B-17 

WIPER ASSEMBLY (38 Series) 
REMOVAL 12B-17 
INSTALLATION 12B-18 

DIAGNOSIS-WIPER OFF CAR 12B-19 
MOTOR 

DISASSEMBLY 12B-22 
REASSEMBLY 12B-23 

GEAR BOX 
DISASSEMBLY 12B-24 
REASSEMBLY 12B-25 

SPECIFICATIONS 12B-37 
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DESCRIPTION 12B-27 
OPERATION 12B-27 
DIAGNOSIS-ON CAR 12B-30 
DIAGNOSIS-OFF CAR 12B-30 
PUMP 

DISASSEMBLY 12B-31 
ASSEMBLY 12B-31 

DESCRIPTION 12B-11 
CIRCUITS 

WIPER OFF 12B-11 
LO SPEED 12B-12 
HI SPEED 12B-12 
PARKING 12B-14 
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DISASSEMBLY AND ASSEMBLY . . . . 12B-34 
OPERATION 12B-31 
DIAGNOSIS-ON CAR 12B-35 
DIAGNOSIS-OFF CAR 12B-36 

WINDSHIELD WIPER SYSTEM 

DESCRIPTION 

A two-speed wiper motor equipped with wind
shield washer system is standard equipment on all 
models. The 38 through 86 series uses a round 
motor incorporating the wiper blade depressed 
park position and the 33 through 36 series uses a 
rectangular-shaped motor with non-depressed 
wiper blade park position. 

The windshield washer system is the same 
for all m o d e l s , regardless of wiper m o t o r 
construction. 

The 33 through 38 series use 15" wiper blades 
with a tandem wiping action. The 52 through 86 
series use 18" wiper blades with a symmetrical 
overlap wiping action. 

TWO SPEED—RECTANGULAR MOTOR 

DESCRIPTION 

The system consists of a compound wound 
rectangular-shaped motor attached to a gear box 
containing a parking switch in addition to the gear 
train. The gear train consists of a motor arma
ture helical gearshaft which drives an inter
mediate gear and pinion assembly. The pinion 
gear of the intermediate gear and pinion drives 
an output gear and shaft assembly. (Fig. 12B-1) 

"LO" SPEED CIRCUIT 

Turning the wiper dash switch to the "LO" 
speed position completes the circuits from the 
wiper terminals 1 and 3 to ground at the dash 
switch. Current then flows from the battery via 
wiper terminal No, 2 thru the series field and 
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Fig. 12B-1 Gear Train 

divides; (1) part passes through the armature to 
ground via wiper terminal No. 1 to the dash 
switch. (Fig. 12B-2) 

" H I " SPEED 

Moving the wiper dash switch to the "HI" speed 
position opens the shunt field circuit to ground at 
the dash. However, the shunt field is connected to 
a 20 ohm resistor which is connected across 
wiper terminals 1 and 3. The shunt field current 

then flows via terminal No. 3 thru the resistor to 
terminal No. 1 to the dash switch to ground. (Fig 
12B-3) 

PARKING CIRCUIT 

This circuit covers that portion of wiper opera
tion when the owner first turns the wiper "OFF" 
at the dash switch and the wiper blades have not 
reached the normal park or OFF position. (Park 
or OFF position of the blades is approximately 
1" - 1-1/2" above the lower windshield molding). 

When the wiper blades are not in the normal 
" O F F " or park position, the parking switch con
tacts are still closed. The wiper will continue to 
operate until the wiper output gear is turned to a 
position where it 's cam opens the park switch. 
Referring to Fig. 12B-4 it can be seen that the 
wiper motor circuits are completed to ground thru 
the parking switch as follows: 

The shunt field circuit is completed from ter
minal No. 3 via the dash switch to terminal No. 1 
through the parking switch to ground. The series 
field and armature circuit is also completed from 
terminal No. 1 through the parking switch to 
ground. 

NOTE: The shunt field is connected direct to 
ground by bypassing the resistor. This results in 
Lo speed operation during the parking operation.) 

When the output gear cam opens the park switch 
contacts, the wiper is OFF. 

Fig. 12B-2 Lo Speed Circuit 
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Fig. 12B-3 Hi Speed Circuit 

Fig. 12B-4 Parking Circuit 
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DIAGNOSIS—WIPER O N CAR 

1. Inspect for the following items: 

a. Wiring harness is securely connected to 
wiper and dash switch. 

b. Wiper motor ground strap is securely con
nected to car chassis. 

c. Dash switch is securely mounted. 

d. Check fuse. 

2. If items in Step 1 check out, try operating 
wiper in both " L O " and "HI" speeds, then 
turn wiper off (blades should return to park 
position). If wiper fails to operate correctly, 
proceed to Step 3. 

3. Disconnect wiring harness from wiper and 
try operating wiper as shown in Fig. 12B-5. 

a. If wiper operates correctly independently 
of dash switch and car wiring, refer to the 
DIAGNOSIS CHART - WIPER ON CAR. 

b. If wiper still fails to operate correctly in 
Step 3, disconnect wiper linkage from wiper 

Fig. 12B-5 Wiper ConnecHons 

crankarm and try operating wiper again. 
If wiper operates correctly independently 
of linkage, check linkage for cause of 
wiper malfunction. 

c. If wiper fails to operate correctly inde
pendently of linkage, remove wiper from 
car and refer to DIAGNOSIS - WIPER OFF 
CAR. 

DIAGNOSIS CHART—WIPER ON CAR 
Ignition Switch Must Be ON For All Electrical Tests. 

If wiper operated correctly independently of 
car wiring and dash switch but original trouble 
was: 

Wiper Inoperative 

Wiper Will Not Shut OFF 

Wiper had both "LO" and "HI" speeds. 

Wiper had "LO" speed only. 

Wiper had "HI" speed only. 

Possible Cause of Trouble 

Check for 12 volts at harness terminal that 
connects to wiper terminal No. 2. If no voltage 
reading is obtained, recheck fuse and check for 
broken feed wire to wiper terminal No. 2. 

Loose dash switch mounting or defective dash 
switch. 

Wire from wiper terminal No. 1 broken. 

Lead between wiper terminal No. 1 and dash 
switch grounded. 

Defective dash switch. 

Lead between wiper terminal No. 3 and dash 
switch grounded. 

Defective dash switch. 

Lead between wiper terminal No. 3 and dash 
switch open. 

Defective dash switch. 
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DIAGNOSIS CHART—WIPER O N CAR (Cont'd.) 

Wiper Has "HI" Speed Only 

Wiper Has " L O " Speed Only 

Blades Do Not Return to Park Position When 
Wiper is Turned OFF 

Wiper Speed Normal in "LO" 

(70 to 90 wipes per min.) but too fast in "HI" 
(exceeds 160 wipes per min.) 

Intermittent Operation 

Lead between wiper terminal No. 3 and dash 
switch grounded. 

Defective dash switch. 

Lead between wiper terminal No. 3 and dash 
switch open. 

Defective dash switch. 

Recheck for loose w i p e r ground s t r a p 
connection. 

Remove wiper from car and follow DIAGNOSIS 
CHART - WIPER OFF CAR. 

Recheck dash switch mounting. 

Recheck harness connections to wiper motor 
and dash switch. 

WIPER REMOVAL—33 through 36 Series 

1. Disconnect wiring, 

2. Disconnect washer hoses. 

3. Remove the three wiper attaching screws. 

NOTE: Depending upon the optional equip
ment installed on the car, it may be possible 
to pull the motor, back through the dash panel 
far enough to remove the crank-arm to trans
mission clip; if not, it will be necessary to 
remove the cowl vent grille. 

WIPER INSTALLATION—33 through 36 Series 

1. Position the wiper to the dash and retain with 
mounting screws. 

NOTE: If wiper was removed without re 
moving the cowl vent grille, install the crank-
arm to transmission clip before mounting 
wiper to dash. 

2. Connect wiper wiring and washer hoses and 
operate wiper through several cycles to check 
operation. 

LO SPEED- AS SHOWN 

HI SPEED - DISCONNECT JUMPER WIRE FROM 
TERMINAL NO. 3. 

OFF - LEAVE JUMPER CONNECTED TO NOS. 1 & 3 BUT 
DISCONNECT IT FROM GRD. STRAP. WIPER SHOULD 
STOP WITH GEAR SHAFT FLATS AS SHOWN. 

WIPER 
GROUND STRAP 

3. If cowl vent grille was removed, install vent 
grille. Fig. 12B-8 Wiper Connections 
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DIAGNOSIS CHART—WIPER OFF CAR 

Before using chart, the wiper should be operated as shown in Fig. 12B-8. Use an ammeter capable 
of reading at least 30 amperes in the feed wire circuit and observe current draw in "LO" speed 
position. 

Type of Trouble Possible Cause of Trouble 

Wiper Inoperative 

Current Draw - 0 amps. Check Items B, C 

Current Draw - 1 - 1.5 amps. Check Items 
B, D, E, F 

Current Draw - 1 1 - 1 2 amps. Check Items 
A (armature) 

Wiper Will Not Shut OFF and 

Has both "LO" and "HI" speeds. Check 
Items A, C 

Has "LO" speed only. Check Items B, D 
(ground field coil) 

Has "HI" speed only. Check Items B, E 

Wiper Has "HI" Speed Only Check View C in Fig. 12B-10. 

Wiper Has "LO" Speed Only Check View B in Fig. 12B-10. 

Wiper Doesn't Stop in Park Position - Stops 
Immediately When Jumper Wire is Discon
nected From Ground. (Fig. 12B-8) 

Wiper Operation in "HI" Speed Range Too 
Fast - (Output Gearshaft RPM's Exceed 160) 

Check for open resistor. 
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DIAGNOSIS CHART—WIPER OFF CAR (Cont'd.) 

Check Views B, C, D, E and F in Fig. 12B-9. 
Also check for open armature. 

Intermittent Operation 

TEST LIGHT PROBES FOR 
GROUND CHECK. IF LAMP 
LIGHTS, ARMATURE IS 
GROUNDED, 

COMMUTATOR HOOK 
CHECK FOR 
POOR WELD 
JOINTS 

TEST LIGHT PROBES, 
BAR TO BAR CHECK 
FOR OPENS - LAMP 
SHOULD LIGHT BETWEEN 
ADJACENT BARS 

Fig . 12B-12 

F ig . 12B-13 Testing Field Coi ls 

DISASSEMBLY-ASSEMBLY PROCEDURE 

The disassembly-assembly procedures for the 
wiper are broken down into two major areas: the 
motor section and gear box section. 

GEAR BOX DISASSEMBLY 

1. Remove washer pump as follows: 

a. Remove the two washer pump mounting 

Fig. 12B-14 Washer Mounting 

screws (Fig. 12B-14) and carefully lift 
the washer pump off the wiper. 

b. Remove the washer pump four lobe drive 
cam. The cam is a press fit on the wiper 
gear shaft and it may be necessary to use a 
smaller puller. 
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Fig. 12B-15 

c. Remove the felt washer from the wiper 
gearshaft. 

2. Clamp crankarm in a vise and remove crank-
arm retaining nut. 

NOTE: Failure to clamp crankarm may 
result in stripping of wiper gears. 

3. Remove crankarm, seal cap, Tru-Arc re 
taining ring and end play washers. (Fig. 
12B-15) 

NOTE: Seal cap should be cleaned and re 
packed with a waterproof type grease before 
reassembly. 

4. Drill or punch out rivets that secure gear box 
cover. 

NOTE: Mark ground strap location and 
save ground strap for reassembly. 

5. Remove output gear and shaft assembly; then, 
slide intermediate gear and pinion assembly 
off shaft. 

6. If required, remove terminal board and park 
switch assembly as follows: 

Gear Box 

Fig. 12B-16 Parking Switch and Terminal Board 

a. Note position of motor leads on terminals, 
then unsolder. 

b. Drill out rivets that secure terminal board 
and park switch ground strap to plate. 

NOTE: Screws, nuts and washers for at
taching a replacement terminal board park 
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switch assembly are included with the re 
placement assembly. 

GEAR BOX REASSEMBLY 

NOTE: Lubricate all gear teeth with Delco 
Cam and Ball Bearing Lubricant. 

1. If park switch and terminal board assembly 
were removed, reinstall replacement assem
bly using the attaching screws and nuts in
cluded in the service package. Resolder leads 
to terminals. (Fig. 12B-16) 

2. Install wave washer and intermediate gear on 
immediate gearshaft. 

Fig. 12B-17 Gear Installation 

3. Install output gear and shaft assembly with 
cam in position shown in Fig. 12B-17. 

4. Assemble gear box cover to wiper. Be care
ful to locate cover over locating dowels and 
intermediate gearshaft. 

5. .Secure cover to gear housing or plate. Be 
sure to reinstall ground strap. 

NOTE: Screws, nuts and lockwashers for 
reassembling cover to wiper are contained in 
a Service Repair Package, Part No. 4910591. 

6. Reassemble end play washers and retaining 
ring over output gearshaft. (Fig. 12B-15) 
Use end play washers as required to obtain 
.005" maximum end play. 

7. Install seal cap. 

8. To reassemble crankarm in proper position, 

Fig. 12B-18 Park Position 

operate wiper to park or off position (Fig. 
12B-8) and install crankarm so that index 
marks on crankarm line up with those on the 
gear box cover. (Fig. 12B-18) 

NOTE: Clamp crankarm in vise before 
securing the retaining nut. 

9. Operate wiper (Fig. 12B-8) and check per
formance per data in specification table. 

10. Washer pump to wiper reassembly. 

Reassemble washer pump to wiper, revers
ing disassembly Steps 1 (a) through 1 (d). 
Observe precautions listed below. 

a. Support crankarm end of wiper output shaft 
(threaded end) and using a suitable mallet, 
drive the four lobe cam on the wiper output 
shaft until it bottoms against the shoulders 
of the shaft flats. (Fig. 12B-14) 

b. Position four lobe cam as shown in Fig. 
12B-19. It may be necessary to manually 
rotate crankarm. 

MOTOR DISASSEMBLY 

1. Disassemble gear box as required to gain 
access to internal solder connections at wiper 
terminal board and unsolder motor leads from 
terminals. 

2. Remove motor tie bolts. (Fig. 12B-20) 

3. Hold end cap against frame and field and dis
engage complete motor section from gear 
box. 
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Fig. 12B-19 Park Position 

4. Turn motor section as required to gain access 
to brush plate assembly and release brush 
spring pressure against brushes. (Fig. 
12B-21) 

5. Move brushes away from armature com
mutator and remove armature and end cap 
from frame and field assembly. 

Fig. 12B-21 Removing Brush Spring 

6. Remove end cap from end of armature shaft. 

NOTE: Be careful not to lose the plastic 
thrust plug in end of armature. 

7. Remove end play washers from commutator 
end of armature shaft. When reassembling 
armature in wiper, install washers as shown 
in Fig. 12B-22. 

8. To replace brushes, cut brush pigtail ap
proximately 1/4" from splicing clip. Splice 
the new brush pigtail to the 1/4" of pigtail 
left from the original brush. 

NOTE: Splicing clips are provided in the 
replacement brush packages. 

Fig. 12B-20 Wiper Motor 
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Fig. 12B-22 Armature End Play Washers 

MOTOR REASSEMBLY 

Reverse disassembly Steps 1 through 7 and re
assemble gear box. Lubricate all gear teeth with 
Delco Cam and Ball Bearing Lubricant and oil 

armature shaft and bearings with light machine 
oil. 

TWO SPEED-ROUND MOTOR 

38 THROUGH 86 SERIES 

DESCRIPTION (Fig. 12B-23) 

The round two speed motor is three grommet 
mounted and is approximately 4 1/2" in overall 
external length. The new design differs from past 
model motors in that the brush plate and circuit 
breaker assembly is attached to a new type field 
assembly. The field assembly is staked into the 
end cap, the end cap and field assembly will be 
serviced as a unit. (Fig. 12B-24) The brush plate 
and circuit breaker must be detached from the 
field assembly in order to replace the armature. 
The new design eliminates two leads extending 
out of the motor so the new motor now has only 
two external leads. 

WIPER CIRCUITS 

WIPER OFF 

Fig. 12B-25 illustrates the internal wiring with 
wiper in the " O F F " position. The 12 volt circuit 

Fig. 12B-23 Wiper Assembly 
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LO SPEED (Fig. 12B-26) 

Moving the dash switch to the " L O " speed po
sition completes the relay coil circuit to ground at 
the dash switch. With the relay coil energized, 
the relay contacts close completing the 12V cir
cuit to ground at the dash switch. With the relay 
coil energized, the relay contacts close complet
ing the 12V circuit to the motor windings. Current 
then flows through the series field coil and 
divides, part passing through the shunt field coils, 
the other through the armature to ground via the 
internal circuit breaker. The shunt field circuit 
is completed to ground at the dash switch. 

" H I " SPEED CIRCUIT (Fig. 12B-27) 

Moving the dash switch to the "HI" speed po
sition maintains the relay coil circuit to ground 
and opens the shunt field circuit to ground at the 
dash switch. The shunt field current then flows 
via the resistor located on wiper terminal board 
to ground. With a weakened shunt field, the motor 
runs faster. 

Fig, 12B-25 Wiper Wiring - OFF Position 

Fig. 12B-24 Field and End Cap Assembly 

to the center terminal of the wiper terminal board 
is complete through the ignition switch. 
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Fig. 12B-26 Wiper Wiring - Lo Speed 

Fig. 12B-27 Wiper Wiring - Hi Speed 
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Fig. 12B-2 

P A R K I N G CIRCUIT (F ig . 1 2 B - 2 8 ) 

NOTE: Turning the d a s h switch "off" is 
merely the first step in shutting the wiper off. 
The wiper motor itself actually completes the 
shutting off of the wiper. When the wiper dash 
switch is in the "Off" position to shut the 
wipers off, two (2) simultaneous functions are 
accomplished: 

1. The relay coil circuit is opened and this al
lows the spring loaded relay latch arm to 
move out into the path of the gear drive pawl. 
(Fig. 12B-29) The relay-switch contacts, how
ever, are still closed at this stage of opera
tion and the wiper motor continues to run. 

2. The shunt field circuit is connected to ground 
at the dash switch and the wiper operates in 
"LO" Speed during this stage. 

The wiper gear mechanism completes the shut
ting off of the wiper as follows: Since the wiper 
motor continues to run when the dash switch is 
first turned off, the continuing rotation of the gear 
causes the drive to engage the relay latch arm. 
(Fig. 12B-30) This action unlocks the gear from 
the drive pawl, lock pawl and the drive plate and 
output shaft assembly. With the drive plate and 
output shaft unlocked from the gear, and since the 
output shaft extends thru the gear shaft off center, 
the continuing rotation of the gear at this point 

Parking Circuit 

causes a cam action between the output shaft and 
the gear shaft. This cam action causes the gear 
drive pawl to move into the relay switch slot. As 
the drive pawl moves into the switch slot, it 
pushes the relay latch arm against the relay-
switch flexible contact. This action opens the 
relay- switch contacts which cuts the 12V feed to 
the motor windings. (Fig. 12B-31) 

Fig. 12B-29 Gear in Normal Run Position 
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Fig. 12B-30 Wiper Shutting Off 

DIAGNOSIS CHART—WIPER O N CAR 

A. Preliminary Inspection 

Check the following items: 

1. Body wiring properly connected to wiper 
terminal board and dash switch. 

2. Wiper to dash mounting screw tight. 

3. Dash switch securely mounted. 

4. Fuse. 

5. With ignition switch turned on, there is a 
12-volt supply at center terminal of wiper 
terminal board. 

Fig. 12B-31 Wiper Shut Off in Park Position 

B. Checking Wiper Operation 

Operate wiper independently of the car 
wiring or dash switch, as shown in Fig. 
12B-32. Check switch operation in OFF, LO 
and HI positions. 

1. If wiper operates correctly, see DIAG
NOSIS CHART. 

2. If wiper still fails to operate correctly, 
disconnect wiper linkage from wiper 
motor and recheck for proper wiper 
motor operation. 

a. If wiper motor operates correctly in 
Step 2, check linkage for severe bind
ing condition or breakage. 

b. If wiper fails to operate correctly in 
Step 2, remove wiper from car and 
check per instructions DIAGNOSIS -
WIPER DETACHED. 

DIAGNOSIS CHART—WIPER ON CAR 

If wiper operated correctly independently of 
dash switch and car wiring, but original trouble 
was: 

Wiper inoperative 

Check the Following Items 

Open lead wire from wiper terminal No. 1 to 
dash switch. 

Dash switch not securely mounted. 

Dash switch defective. 
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DIAGNOSIS CHART—WIPER ON CAR (Cont'd.; 

Will not shut off (Blades make full wipe 
stroke) 

Will not shut off (Blades move up and down 
about 15° from lower windshield molding) 

Has one speed, " F a s t " 

Has one speed. "Slow" 

Intermittent operation 

Grounded condition in lead from wiper termi
nal No. 1 to dash switch. 

Check for corroded wiper terminals. Clean 
terminals and spread a thin coat of water
proof grease over board. 

Defective dash switch. 

Open in lead wire from wiper terminal No. 3 
to dash switch. 

Dash switch mounting loose. 

Dash switch defective. 

Lead wire from wiper terminal No. 3 to dash 
switch open. 

Dash switch defective. 

Grounded condition in lead from wiper termi
nal No. 3 to dash switch. 

Defective dash switch. 

Check for loose dash switch mounting. 

Fig. 12B-32 Checking Wiper Operation 
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Fig. 12B-32A Wiper Assembly - 52 through 86 Series 

WIPER REMOVAL—52-86 SERIES (Fig. 12B-32A) 

1. Disconnect wiring and hoses. 

2. Remove access hole cover in the upper cowl 
area. 

3. Loosen, do not remove, the two transmission 
to crankarm attaching nuts until the trans
mission ball socket will drop off from the 
crankarm ball. 

INSTALLATION 

1. Position the wiper assembly on the dash 
panel and retain with the three mounting 
screws. 

2. Connect wiper transmission to the crankarm 
and install access hole cover. 

3. Connect wiper wiring and washer hoses. 

4. Operate wiper through several cycles to check 
operation. 

Fig. 12B-32B Wiper Assembly - 38 Series 

WIPER REMOVAL—38 SERIES (Figl2B-32B) 

1. Disconnect wiring. 

2. Disconnect washer hoses. 

3. Remove the three wiper attaching screws. 
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NOTE: Depending upon the optional equip
ment installed on the car it may be possible 
to pull the motor back through the dash panel 
far enough to remove the crankarm to trans
mission clip; if not, it will be necessary to 
remove the cowl vent grille. 

WIPER INSTALLATION—38 SERIES 

1. Position the wiper to the dash and retain with 
mounting screws. 

NOTE: If wiper was removed without re
moving the cowl vent grille, install the crank-
arm to transmission clip before mounting-
wiper to dash. 

2. Connect wiper wiring and washer hoses and 
operate wiper through several cycles to check 
operation. 

3. If cowl vent grille was removed, install vent 
grille. 

Fig. 12B-33 Checking Wiper Operation on Bench 
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DIAGNOSIS CHART—WIPER OFF CAR 

Before using chart, try operating wiper as shown in Fig. 12B-33. Check if wiper has " L O " and "HI" 
speeds and shuts off correctly. Match the trouble found with the trouble shown in the chart. Use 
checking procedure as indicated to locate cause of trouble. 

Trouble 

Wiper Inoperative 
(Motor doesn't run) 

Wiper will not shut off 
(Crankarm rotates through 
360) 

Wiper will not shut off (Crank-
arm moves back and forth in 
a horizontal plane accom
panied by a loud "klunk") 

Wiper has one speed, " F a s t " 

Wiper has one speed, "Slow" 

Wiper has excessive speed in 
"Hi" ; " L o " speed normal 

Wiper stops at random (Crank-
arm stops rotating immedi
ately and does not return 
to full park position. 

Intermittent Operation 

No apparent trouble on bench 
test but fails occasionally on 
car 

Possible Cause 

Open relay coil 
Circuit breaker open 
Open armature 
Motor series field open 
Brushes sticking 
Defective solder joints- relay 

switch 
Binding condition- relay latch 

arm 

Relay coil- grounded 
Relay latch spring discon

nected or broken 
Latch arm binding 

Relay switch contacts shorting 
together 

Drive pawl spring discon
nected 

Wiper has one speed, " F a s t , " 
caused by open shunt field 

Shunt field open 
Defective soldering at termi

nal No. 3 on wiper terminal 
board 

Shunt field internally grounded 
Shunt field lead to terminal 

board (black) grounded 
Shorted armature 

Open speed resistor 
Poor resistor ground con

nection 

Relay switch contacts dirty or 
broken 

Defective c i r c u i t breaker 
(weak) 

Circuit breaker tripping be
cause of shorted armature 
and/or fields causing motor 
to draw excessive current 

Armature end play tight 
Gear assembly end play tight 
Loose solder or weld joints 

Use Checking 
Procedure 

A 

B 

C 

C 

D 

E 

Replace Relay 
Switch Assembly 

F 

See Adjustments 
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Fig. 12B-34 Checking Connections 

PROCEDURE " A " (WIPER INOPERATIVE) 

1. Remove wiper gear box cover or washer 
pump to gain access to relay switch assembly. 

2. Connect 12-volt power source to wiper, hot 
side to center terminal, ground side to gear 
housing. (Fig. 12B-34) Do not connect jumper 
to terminal 1 and 3. 

3. To check the circuit breaker, disassemble 
motor section of wiper and visually inspect 
the circuit breaker for: 

a. dirty or burnt contacts 

b. Solder connections to c i r c u i t breaker 
terminals. (Fig. 12B-35) 

4. To determine if relay coil is open, connect 
test lamp to wiper terminal No. 1. (Fig. 
12B-34) 

5. Test relay switch as follows: 

If gear mechanism is in full park position 
(Fig. 12B-34), use a small screwdriver in 
the switch slot and push latch arm down to
ward relay coil. Next, remove a small amount 
of insulation from black lead with pink tracer 
and touch test lamp to exposed wire. 

Fig. 12B-35 Brush Plate Assembly 

b. Test lamp doesn't light, relay switch 
defective. 

NOTE: Cover exposed wire with tape 
after the test. 

6. Disassemble motor section and check the 
following: 

a. Hung brush. 

b. Solder connections at brush holders. 

c. Splice joints at field coil connections to 
leads. 

d. Open armature. 

e. Series field ground connection on field 
lamina. 

PROCEDURE " B " (WIPER WILL NOT SHUT 
OFF—CRANK ARM ROTATES 360° ) 

1. Observe if relay latch arm spring is con
nected properly. (Fig. 12B-36) 

a. Test lamp lights but motor doesn't run. 
Proceed to Step 6. 

2. Manually operate latch arm to check it for 
possible binding condition. 
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Fig. 12B-36 Latch Mechanism 

3. If items in 1 and 2 check out, connect power 
source to wiper and connect jumper wire 
from terminal No. 3 to wiper housing. (Fig. 
12B-36) Do not make any connections from 
terminal No. 1. Manually actuate latch arm in 
direction of arrow (Fig. 12B-36) and observe 
if it remains in energized position (inside 
plastic switch housing out of path of gear 
drive pawl). If it remains in energized po
sition, check for grounded red lead from coil 
to terminal No. 1. If red lead is not grounded, 
coil is probably grounded internally and relay 
switch should be replaced. 

PROCEDURE " C " (WIPER WILL NOT 
SHUT OFF—RECYLES) 

NOTE: Crankarm oscillates in a somewhat 
horizontal plane and is accompanied by a loud 
"knock" with each revolution of the gear. 

1. Check that drive pawl and relay latch arm 
springs are properly connected. (Fig. 12B-36) 

2. Check wiper for " L o " speed operation. (Fig. 
12B-33) If wiper has "Hi" speed only, check 
the following items: 

a. Solder joint at No. 3 wiper terminal. 

b. Splice joint - black lead with pink stripe 
to field coil leads. 

c. Splice joint - black lead to field coil. 

3. Check relay switch as follows: 

light between exposed wire and wiper 
housing. 

b. Connect power source and jumper to wiper 
as shown in Fig. 12B-36 and observe if 
test light goes out once for each revolution 
of gear or if light glows steady. If light 
glows steady, relay switch contacts are 
not opening and switch is defective. If light 
goes out each time drive pawl moves into 
relay switch slot, relay switch is function
ing correctly. 

PROCEDURE " D " (WIPER HAS 
ONE SPEED, "SLOW") 

1. Check for grounded condition in the internal 
black lead that connects to wiper terminal 
No. 3. Refer to Fig. 12B-36 for terminal No. 
3 location. 

2. Disassemble motor section of wiper and check 
for grounded field coil. 

IMPORTANT: Occasionally the field coils 
are loose on the poles and this enables them 
to slide into a position where they short on 
the corners of the poles. Center the coils on 
the poles and wedge them in a fixed position. 

PROCEDURE "E" (WIPER HAS EXCESSIVE 
SPEED IN " H I " BUT "LO" SPEED IS NORMAL) 

(Crankarm rpm exceeds 70 at 12 volts) 

1. Check for open resistor and the resistor 
ground connection. (20 ohm resistor) 

PROCEDURE " F " (INTERMITTENT OPERATION) 

1. Check solder connections at wiper terminal 
board. 

2. Connect up wiper to operate in " L o " speed. 
(Fig. 12B-33) Connect ammeter (range 0 - 30 
amps.) in feed wire circuit to wiper and 
observe current draw. Allow motor to run 
until it becomes hot. 

a. If current draw is normal (3.5 - 5 amps, 
max.) and wiper cycles on and off, a weak 
circuit breaker is indicated. Replace case 
and brush assembly. 

b. If current draw exceeds 5 amps., proceed 
to Steps 3, 4 and 5. 

3. Adjust armature end play as required and 
recheck current draw. 

a. Remove small amount of insulation from 
black lead with pink stripe and connect test 

4. Adjust gear assembly end play as required 
and recheck current draw. 
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Fig. 12B-37 Field and End Cap Assembly 

5. If adjustments in Steps 3 and 4 fail to correct 
excessive current draw condition, disassemble 
motor section of wiper and check armature 
on growler for shorted or grounded condition. 

DISASSEMBLY-ASSEMBLY PROCEDURE 

The disassembly-assembly procedures for the 
wiper are broken down into two major areas; 
the motor section and gear box section. Each 
section may be serviced independently of the 
other. 

MOTOR DISASSEMBLY 

BRUSH PLATE AND CIRCUIT BREAKER 
REMOVAL 

1. Scribe a reference line along the side of the 
casting and end cap to i n s u r e proper 
reassembly. 

2. Remove the two motor thru bolts. 

3. Feed exposed excess length of motor leads 
through the casting grommet and carefully 
back the case and field assembly plus the 
armature away from the casting. (Fig. 
12B-37) 

NOTE: It may be necessary to remove the 
armature end play adjusting screw and insert 
a rod through the opening in order to apply 
pressure against the end of the armature. 

Fig. 12B-38 Removing Brush Plate Assembly 

4. Unsolder the black lead from circuit breaker. 

5. Straighten out the 4 tabs that secure the brush 
plate to the field coil retainers. 

NOTE: Be careful not to break any of the 
retainer tabs. 

6. Install "U" shaped brush retainer clip over 
brush holder that has brush lead attached to 
circuit breaker. (Fig. 12B-35) 

7. Holding the opposite brush from that retained 
in Step 6, carefully lift the brush holder off 
the mounting tabs far enough to clear the 
armature commutator. (Fig. 12B-38) 

8. Allow the brush, held in Step 7 to move out 
of its holder. Remove the brush spring and 
lift the brush holder off the armature shaft. 

ARMATURE REMOVAL 

1. Follow Steps 1 thru 8 under brush plate 
removal. 

2. Lift armature out of case and field assembly. 

3. Remove thrust ball from end of armature 
shaft as required and save for reassembly. 

NOTE: Thrust ball may be easily removed 
with a magnet. 
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Fig. 12B-39 Installing Armature 

CASE AND FIELD ASSEMBLY REMOVAL 

1. Remove brush plate and armature. 

2. The end case and field assembly is serviced 
as a unit. To free the field and case assembly, 
cut the solid black and black with pink stripe 
leads in a location convenient for splicing --
preferably near the wiper terminal board. 
(Fig. 12B-35) 

3. Remove steel thrust plate and rubber disc 
from case bearing as required. 

MOTOR REASSEMBLY 

1. If new field and case assembly is being in
stalled, splice the black and black with pink 
stripes leads of the new field with the corres
ponding leads of the wiper. 

2. Install the rubber thrust disc, steel thrust 
disc and felt lubricating washer in the case 
assembly bearing in the order indicated. 

3. Lubricate end of armature shaft that fits in 
case bearing with recommended type grease. 
Next, install thrust ball in end of shaft. 

4. Assemble armature in the case and field as
sembly. (Fig. 12B-39) 

5. Position the partially assembled brush plate, 
Fig. 12B-40, over the armature shaft far 
enough to allow reassembly of the remaining 
brush in its brush holder; then position the 
brush plate assembly on the mounting tabs in 
the position shown in Fig. 12B-35. 

Fig. 12B-40 Brush Plate Assembly 

NOTE: Circuit breaker ground lead will 
not reach circuit breaker terminal if brush 
plate is positioned wrong. 

6. Center the brush plate mounting holes over 
the mounting tabs and bend the tabs toward 
the brush holders as required to secure the 
brush plate in position. 

NOTE: Be sure tabs are centered in brush 
plate mounting holes. 

7. Remove brush retainer clips and resolder 
circuit breaker ground lead to circuit breaker. 

8. If new case and field assembly is used, 
scribe a line on it in the same location as the 
one scribed on the old case. This will insure 
proper alignment of the new case with the 
scribed line made on the housing. 

9. Position armature worm shaft inside the 
housing and, using the scribed reference 
marks, line up as near as possible the case 
and field assembly with the housing. 

10. Maintaining the armature in its assembled 
position in the case start the armature worm 
shaft through the field and housing bearing 
until it starts to mesh with the worm gear. At 
the same time carefully pull the excess black 
and black with pink stripe leads thru the 
housing grommet. 

NOTE: It may be necessary at this point 
to rotate armature slightly before the arma
ture worm will engage with worm gear teeth. 

11. Rotate the case as required to align the bolt 
holes in the case with those in the housing. 

12. Secure the case to the housing with the two 
tie bolts. 
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Fig. 12B-41 Park Position 

GEAR BOX 

RELAY SWITCH-LATCH ASSEMBLY-TERMINAL 
BOARD REMOVAL 

1. Remove gear box cover and/or washer pump. 

2. If wiper gear drive pawl is in full park posi
tion (Fig 12B-41), remove gear assembly. 
(See GEAR ASSEMBLY - Removal) 

If wiper gear mechanism is not in park 
position (drive pawl away from latch arm 
Fig. 12B-42), proceed to Step 3. 

3. Remove relay switch attaching screw (Fig. 
12B-42) and carefully lift the relay switch 
assembly out of the gear box. Unsolder leads 
from switch terminals as required. Refer to 
Fig. 12B-43 when resoldering leads, 

4. To remove terminal board assembly, simply 
slide it out of housing and unsolder leads 
as required. 

REASSEMBLY OF RELAY SWITCH-LATCH 

AND TERMINAL BOARD 

1. Resolder red coil lead to wiper terminal 
board as required. (Fig. 12B- 43) 

2. Slide terminal board into wiper housing being 
careful to position the terminal board re
sistor lead as shown in Fig. 12B-44. 

Fig. 12B-42 Gear and Relay Switch 

Fig. 12B-43 Terminal Board 

NOTE: With the relay switch assembly 
replaced in the housing and washer pump or 
gear box cover reinstalled, the relay switch 
plastic housing applies pressure against the 
resistor lead to form a positive ground con
nection to the wiper housing. 

3. Resolder leads to relay switch assembly as 
required. (Fig. 12B-43) 

4. Position relay switch assembly in housing. 

CAUTION: Be very careful to route leads 
in such a manner as to avoid having them 
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Fig. 12B-44 Positioning Resistor Lead 

Fig. 12B-45 Positioning Pump to Gear 

pinched between relay and wiper housing. 

5. Install relay switch mounting screw. (Fig. 
12B-42) 

6. Assemble gear box cover and/or washer pump 
to wiper being careful that the ground strap 
is properly connected. Refer to Fig. 12B-45 
for assembly of washer pump to gear housing. 

DRIVE GEAR DISASSEMBLY 

1. Remove crankarm retaining nut, crankarm, 
rubber seal cap, retaining ring, shim washers, 
shield and spacer washer in the order in
dicated. (Fig, 12B-46) 

Fig. I2B-46 Wiper Assembly 

Fig. 12B-47 Removing Gear 

2. Slide gear assembly out of housing. (Fig. 
12B-47) 

3. Slide drive plate and shaft out of gear and 
remove the drive pawl, lock pawl and coil 
spring as required. (Fig. 12B-48) 

DRIVE GEAR REASSEMBLY 

1. Position drive pawl on drive plate as shown 
in Fig. 12B-49. 
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Fig. I2B-50 Lock Pawl 

Fig„ 12B-48 Gear Removal 

Fig. 12B-49 Drive Pawl 

2. Assemble lock pawl over drive pawl as shown 
in Fig. 12B-50. 

3. Slide gear and tube over the drive shaft. (Fig. 
12B-51 (Move drive and lock pawls as re 
quired to allow their respective pins to fit in 
the gear guide channel.) 

4. Holding the gear, manually rotate the drive 
plate in the direction of the arrow until the 
drive and lock pawl guide pins snap into their 
respective pockets in the gear. (Fig. 12B-52) 

5. Reinstall coil spring between lock and drive 
pawls. (Fig. 12B-52) 

Fig. 12B-51 Installing Gear 

IMPORTANT: Be very careful to main
tain lock and drive pawl guide pins in their 
respective pockets during Step 6. 

6. Assemble inner spacer washer over gear-
shaft and assemble gear mechanism in hous
ing so that it is positioned with respect to 
the housing in the approximate location shown 
in Fig. 12B-47. 

7. Reassemble the outer spacer washer, shield, 
shim washers, as required to obtain .005" 
maximum end play, snap ring and rubber seal 
cap in the order indicated. Refer to Fig. 
12B-46. 
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Fig. 12B-52 Lock 

8. Operate wiper to park or off position (refer 
to Fig. 12B-46) and install crankarm in the 
approximate position shown in Fig. 12B-46. 

9. Reassemble washer pump to wiper. (Fig. 
12B-45) 

ASSEMBLY OF WASHER PUMP TO WIPER 

1. Disregard position of 4 lobe cam and secure 
washer pump to wiper housing. 

NOTE: Be sure ground strap is connected 
to wiper housing. 

2. To engage washer pump cam slot with gear 
assembly drive pin, operate wiper in " L O " 
Speed, then turn wiper off. 

NOTE: It may be necessary to repeat this 
step if pump cam doesn't engage the first 
time. When pump cam noise disappears, the 
pump will be engaged. Bench connections to 
operate wiper are shown in Fig. 12B-33. 

WIPER ADJUSTMENTS 

ARMATURE END PLAY 

1. Loosen adjusting screw locknut (Fig. 12B-46) 
and tighten or loosen the adjusting screw as 
required until end of screw barely touches 
end of armature. 

and Drive Pin Positioning 

2. Back off set screw 1/4 turn and tighten 
locknut. 

GEAR ASSEMBLY END PLAY 

1. Add or remove end play washers as required 
to obtain .006" minimum end play. 

WASHER SYSTEM 
(Used on Rectangular Motor) 

DESCRIPTION 

The washer pump is a positive displacement 
type pump employing a small bellows, bellows 
spring and valve arrangement. The pump mech
anism is actuated by a four lobe cam driven by 
the wiper. 

OPERATION 

The starting and completion of a wash cycle is 
accomplished electrically and mechanically by a 
relay assembly and ratchet wheel arrangement. 
(Fig. 12B-53) 

WIPER ON—WASHER OFF 

With the washer pump mounted on the wiper, 
the four lobe cam actuates a spring-loaded plate 
and ratchet pawl assembly. (Fig. 12B-54) Thus, 
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Fig. 12B-53 Pump Assembly - Rectangular Motor 

Fig. I2B-54 Pump Actuator 

with the wiper running, the four lobe cam rotates 
continuously actuating the plate and ratchet pawl 
assembly back and forth in a horizontal plate. 
A pin, attached to the plate and ratchet pawl as
sembly, extends through a slot in the bellows 
plunger arm. This pin moves freely back and 
forth in the slot while the pumping mechanism is 

in the "locked out" position and no pump action 
develops. 

The pump is in the "lockout" position when the 
relay holding contacts are open and a tang on the 
plunger arm res ts against the widest part of an 
eccentric ramp on the bottom of the ratchet wheel. 

Fig. I2B-55 Pump Lockout Position (Pump Parts Idling) 
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With the washer coil energized, the pawl, nor
mally held away from the ratchet by spring force, 
is pulled towards the coil pole and engages the 
ratchet wheel. The ratchet pawl and plate as
sembly, which moves back and forth any time the 
wiper is on, now starts to rotate the ratchet wheel 
(Fig. 12B-57) 

When the ratchet wheel has been rotated one 
tooth, two functions occur: 

1. The eccentric ramp on the ratchet wheel is 
moved away from the plunger arm tang re
leasing the pump mechanism from its locked-
out position. (Fig. 12B-55) 

2. A set of holding contacts close (Fig. 12B-57) 
maintaining the coil circuit to ground. The 
contacts remain closed until the ratchet wheel 
is turned through 360°, at which time the 
ratchet wheel again opens the contacts. 

PUMPING CYCLE 

Exhaust Half of Pump Stroke 

With the pumping mechanism released from 
the "lockout" position, the bellows spring ex
pands collapsing the bellows forcing the water 
out through two outlet valves. (Fig. 12B-58) The 
plunger arm, attached to the bellows, is pulled 
forward with the bellows and the back edge of the 
plunger arm slot moves up tight against the 
plunger arm actuator pin. The actuator pin, which 
was previously moving back and forth freely in the 
plunger arm slot, pulls the plunger arm back and 
compresses the bellows spring each time a lobe 
of the cam actuates the plate and ratchet 
assembly. 

Fig. 12B-56 Pump Wiring Circuit-

The tang holds the bellows plunger arm in a re 
tracted position (bellows spring compressed) al
lowing the plunger arm pin to move back and forth 
in the plunger arm slot preventing pumping action. 
(Fig. 12B-55) 

The ratchet pawl is spring-loaded to keep it 
from engaging the ratchet wheel until the pump 
relay is energized by the dash switch washer 
button. 

WASHER O N 

Depressing the dash washer button, closes the 
washer pump relay circuit to ground (if the wiper 
was off, the wiper switch is mechanically turned 
on by the washer button). (Fig. 12B-56) 

Fig. 12B-57 Relay Coil Energized 
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Fig. I2B-58 Exhaust Half of Pump Stroke 

Intake Half of Pump Stroke 

Pulling the plunger arm back compresses the 
bellows spring and water is drawn into the bel
lows through the intake valve. (Fig. 12B-59) 
During the intake of water, the exhaust or outlet 
valves are drawn tight against their seats. Dur
ing each intake stroke of the pumping mechanism, 
the ratchet wheel is rotated one tooth. 

The wash cycle is completed when the electrical 
circuit to the relay coil is opened and the pumping 
mechanism reaches its "lockout" position. This 
is accomplished as follows. 

When the ratchet wheel has been rotated through 
360° or 21 teeth, the relay coil holding contacts 
are pushed open by a "hump" on the ratchet 
wheel. This opens the coil circuit and the spring 
loaded ratchet pawl moves away from the ratchet 
wheel preventing further rotation of the ratchet 
wheel. 

As the ratchet wheel rotates, the tang on the 
bellows plunger arm starts to ride up the eccen
tric ramp on the lower surface of the ratchet 
wheel. The full "lockout" position of the pump
ing mechanism is reached when the tang is up on 
the widest part of the ramp. (Fig. 12B-55) The 
tang reaches the "lockout" position at the same 
time the relay coil holding contacts open. 

DIAGNOSIS (ON CAR) 

Washer Inoperative 

1. Check the following items: 

a. J a r had adequate quantity of water solution. 

Fig. I2B-59 Intake Half of Pump Stroke 

b. Hoses are not damaged and hose connec
tions are tight. 

c. Screen at end of jar cover hose is not 
plugged. 

d. Electrical connections to washer pump and 
dash switch. 

e. Nozzles are not plugged. 

2. If all items in Step 1 check out, start wiper 
motor only, then push washer button and listen 
for "click" as washer relay pulls in. If no 
"click" is heard, check for 12 volts at ter
minal No. 2 (Fig. 12B-56) No voltage indi
cates defective wiring. If "cl ick" is heard, 
proceed to Step 4. 

3. If correct voltage was found in Step No. 2, 
connect a jumper wire from terminal No. 1 
to ground (Fig. 12B-56) and operate wiper. 
If washer relay "cl ick" is heard and pump 
functions correctly, a defective dash switch 
or an open circuit between washer pump and 
dash switch is indicated - "No Click" indi
cates an open relay coil. 

4. If relay "click" is heard in Step 2, listen for 
the soft clicking as the pump ratchet wheel is 
rotated. If "soft clicking" is not heard, the 
pump mechanism is faulty and should be re
moved from the wiper motor and checked. 
If "soft clicking" is heard but no pumping 
action occurs, replace the valve assembly and 
recheck pump. 

DIAGNOSIS (OFF CAR) 

1. Remove washer pump cover and connect 12-
volt power supply to washer pump as shown 
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in Fig. 12B-56. Connect jumper wire from 
terminal No. 1 to ground. Turn ratchet pawl 
to position shown in Fig. 12B-56. 

Ratchet pawl should be pulled toward relay 
pole and engage ratchet teeth. Failure to do 
as described indicates an open relay coil. 

2. If relay and ratchet pawl perform correctly 
in Step 1, manually actuate the washer pump 
to rotate the ratchet wheel one tooth. Ob
serve if relay holding contacts close and the 
pump plunger arm is released from its "lock
out" position. Figure 12B-55 shows plunger 
in "lockout" position. 

3. Disconnect jumper wire from terminal Num
ber 1. Relay coil should remain energized 
and hold ratchet pawl against ratchet wheel. 
Failure to do so indicates open or dirty hold
ing contacts. 

4. If pump performs correctly in Step 3, continue 
to manually actuate the slide and ratchet pawl 
assembly until the ratchet wheel has been 
turned through 360° or 21 teeth. After the 
ratchet wheel has been rotated 21 teeth, the 
holding contacts should be opened by a 
"hump" on the wheel and the pump plunger 
arm should be in the "lockout" position. 
(Fig. 12B-55) 

Check Valve Assembly as Follows: 

1. Attach a hose to the large or intake pipe. 
You should be able to blow through it but not 
draw through it. 

2. Attach a hose individually to each of the small 
or exhaust pipes. You should be able to draw 
through them but not blow through them. 

If any of the three valves allow air to pass 
in both directions, the valve assembly is 
defective. 

PUMP DISASSEMBLY—Refer to Fig.l2B-53 

Relay 

1. Remove washer pump cover. 

2. Unsolder coil leads from terminals. (Note: 
No coil polarity is necessary when resolder-
ing coil leads.) 

3. Remove coil retainer clip and slip coil as
sembly out of mounting bracket. 

Ratchet Pawl 

1. Remove washer pump cover. 

2. Disengage spring from ratchet pawl. (CAU
TION: Be sure spring is properly assem
bled before replacing washer pump cover.) 

3. Slide ratchet pawl off plastic shaft. 

Valve Assembly 

Remove the four screws that secure the valve 
assembly to the bellows housing. 

NOTE: It is sometimes necessary to care
fully pry the bellows lip out of the valve body 
groove. 

Bellows 

1. Remove valve body. 

2. Manually operate pump to release pump from 
"lockout" position (See "Checking Washer 
Pump Detached"). 

3. Hold bellows plunger arm from moving, then 
push in against bottom of bellows with thumb 
and twist bellows 90°. This should release 
bellows and bellows spring. 

Assembly 

To assemble the relay, ratchet pawl, valve 
assembly or bellows, reverse the disassembly 
procedure. For washer hose routing and jar in
stallation see Figs. 12B-60 and 12B-61. 

SPECIFICATIONS 

Number of " squ i r t s" at full 
pressure 12 

Pressure (PSI) 11-15 

Coil Resistance (ohms) 20 

WASHER SYSTEM 
(Used With Round Motor) 

The windshield washer pump consists of a 
relay, pump assembly, valve assembly and re
lated parts assembled on a mounting plate at
tached directly to the wiper gear box. 

OPERATION 

PUMP IDLING (Fig. 12B-62) 

PUMP START UP (Fig. 12B-63) 
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Fig. 12B-60 Washer System (33 through 38 Series) 

Fig. 12B-61 Washer System (52 through 86 Series) 
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Fig. 12B-62 Pump Idling 

Fig. 12B-63 Pump Start Up 
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Fig. 12B-64 Pump Intake 

PUMP INTAKE (Fig. 1 2B-64) 

Disassembly & Assembly (Fig. 13-207) 

1. Remove washer cover. 

2. Rotate cam until pump is in idling position. 
(Fig. 12B-66) 

3. Remove cam retainer and cam. 

4. Move cam lever to the rear and lift up on 
armature as shown in Fig. 12B-67. 

5. Remove relay as shown in Fig. 12B- 68. 

NOTE: Armature is attached to the relay-
by a spring, do not lose spring. 

6. Disengage spring from tang and pawl and re
move spring. 

7. Lift pawl from cam lever. 

8. Remove valve assembly. 

9. Rotate ratchet with thumb until bellows ex
tends out of housing. (Fig. 12B-69) 

10. While holding the rear of the plunger, press 
in on bellows and turn approximately 90°. 
This will release the bellows from the 
plunger. 

11. Remove bellows, retainer and spring. (Fig. 
12B-70) 

12. Remove valve housing. 

13. Remove ratchet retainer and remove ratchet. 

14. Remove plunger with plastic bumper in place. 

15. Remove white plastic ratchet stop and spring. 

16. To assemble, reverse the disassembly proce
dure. Apply Lubriplate or similar lubricant 
to the ratchet shaft and the bottom of the 
plunger where it contacts the housing. Also 
lubricate the bottom of the ratchet where it 
contacts the plunger. 
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Fig. J2B-65 Washer Assembly 

Fig. I2B-66 Idling Position Fig. I2B-67 Disengaging Pawl 

WASHER DIAGNOSIS ( O N CAR) 

Washer Pump Inoperative 

1. Inspect all washer hoses and hose connec
tions. Inspect screen at end of jar cover tube 
for being plugged and for adequate supply of 
liquid in jar. 

2. Start wiper motor first, then push washer 
button and listen for "click" as washer r e 
lay pulls in. If no "click" is heard, check 
power supply (12V) at washer pump wiring 
connector. No voltage indicates defective car 
wiring. 
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Fig. 12B-68 Removing Relay 

If correct voltage reading was obtained in 
Step 2, start wiper first, then connect 12 volt 
supply to one of washer terminals and ground 
the other. If washer relay "cl ick" is heard, 
a defective i n s t r u m e n t panel switch is 
indicated. 

If washer relay "cl ick" is not heard in Step 3, 
a defective washer pump relay coil is 
indicated. 

If relay "click" is heard in Step 3, and pump 
still does not pump water, a defective valve 
assembly is indicated. (Note: Listen for soft 
clicking as washer pump ratchet wheel is 
rotated through a cycle.) 

Washer Pump Will Not Shut 
Off When Wiper Is On 

Fig. 12B-69 Bellows Extended 

1. Disconnect wiring from washer pump. If pump 
shuts off, trouble is located in the wiring or 
switch. 

2. If pump fails to shut off in Step 1, remove 
pump assembly from car for further cheeking 
(See WASHER DIAGNOSIS-OFF CAR). 

WASHER DIAGNOSIS—OFF CAR 

1. Connect 12-volt supply to one of washer ter
minals and ground the other. Manually rotate 
the rotor cam and observe if relay armature 
pulls in. Failure of relay to pull in indicates 
an open relay coil or poor solder connections. 

2. If relay pulled in in Step 1, manually rotate 
the rotor cam (CCW looking at rotor) through 
a complete cycle (Ratchet wheel rotated 360° 
or 21 teeth) carefully observing if perform
ance matches that as explained under washer 
operation. Binds or any other type of mal
function can usually be located in this manner. 

Fig. 12B-7Q Valve Exploded View 
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SPECIFICATIONS—RECTANGULAR MOTOR 

Operating Voltage 12 VDC 

Current Draw (Amps.) 

No Load ("LO" Speed) 3.6 Max. 

Installed On Car (Dry Glass) 4.5 Max. 

Stall 12 Max. 

Gear Ratio 36:1 

Gear Color Green 

Crankarm Speed (RPM's) 

"LO" 31 Mia 12V 

"HI" 55 Min. 12V 

Crankarm Number (Stamped on Arm) 78 

SPECIFICATIONS—ROUND MOTOR 

OPERATING VOLTAGE 12-14 Volts D.C. 

Crankarm Speed 
Current Draw (R.P.M.'s) 

BENCH CHECK (NO LOAD) 
Lo Speed 5.0 Max. 35 - 50 
Hi Speed 4.0 Max. 7 0 - 8 5 

WIPER INSTALLED - OPERATING 5.5 Max. 30 - 44 
COMPLETE SYSTEM. (WET WINDSHIELD) 4.5 Max. 60 - 75 

GEAR RATIO 52 through 86 Series 51:1 
38 Series 45:1 

GEAR COLOR 52 through 86 Series Red 
38 Series Yellow 

CRANKARM NUMBER (STAMPED ON CRANKARM) 52 through 86 Series 89 

38 Series 96 

LUBRICATION 

Gear Teeth & Gear Clutch Mechanism D e l c o C a m a n d 

^ s h a f t Ball Bearing 
A ^ C a P ( i r d 6 ) Lubricant 
Armature Worm 
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