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SECTION B

WINDSHIELD WIPER AND WASHER SYSTEM

(Depressed Park)
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DIVISION I

DESCRIPTION AND
OPERATION

10-12 DESCRIPTION AND
OPERATION OF WIPER
MOTOR

a. General Description

The two speed, tandem-articulating
(left side only) wiper system is
optional on 43000 Series and stan-
dard on 44-45-46-48-49000 Series.
The wiper motor is a round shaped
compound wound motor (series and
shunt field). See Figure 10-31. Al-
though the wiper motor for the 43-
44000 Series appears to be the same
as used on the 45-46-48-49000 Series,
they are sufficiently different that
they should not be interchanged. See
Figure 10-31 for identification of
wiper motors. See Figure 10-32 for
wiring diagrams of the two circuits.

b. Operation

An explanation of "LO", "HI" and
parking circuits follows:

1. Lo-Speed Circuit

When the wiper switch on the
instrument panel is moved to the
Low speed position (ignition switch
on), the circuit through the coil in
the relay switch assembly is com-
pleted to ground through the instru-
ment panel switch. The shunt field
ground connection through the in-
strument panel switch is maintained.
See Figure 10-33.

With the magnet coil energized, the
latch arm is attracted to the magnet
coil. This action trips the latch arm
away from the flexible switch contact
which allows the switch contacts to
close. When the contacts close, the
12V feed (black with pink stripe) to
the wiper motor windings is com-
pleted and the wiper motor starts.

When the wiper motor first starts,
only the gear rotates. The other gear

ke

43-44000 SERIES 17/8'
45-46-48-49000 SERIES 23/16"

i0-54

Figure 10-29 Wiper Motor and Washer Pump Assembly
Depressed Park

assembly parts (drive pawl, lock
pawl, drive plate and shaft, plus the
crank arm) are unlocked from the
gear and are prevented from rotat-
ing with the gear because the drive
pawl extends into the relay switch
slot.

Since the gear rotates independently
during this stage of the "start up",
and since the output shaft extends
through the gear shaft off center, a
cam action results between the
output shaft and gear shaft. This
cam action causes the drive pawl to
move out of the relay switch slot.
After the gear has rotated approxi-
mately 180°, the spring loaded drive
and lock pawl guide pins snap into
their respective pockets in the gear,
locking the drive or output shaft and
related parts to the gear. The
complete gear mechanism is now in
its normal run postion. The gear,
drive pawl, lock pawl, drive plate
and shaft assembly and crank arm
now rotate as a unit.

2. Hi-Speed Circuit

Moving the instrument panel switch
to the High speed position opens the
shunt field circuit to ground through
the instrument panel switch. How-
ever, the shunt field circuit is then
completed to ground through the
resistor located on the wiper termi-
nal board. See Figure 10-34.

With the shunt field circuit com-
pleted to ground through the resis-
tor, the wiper will run at high speed.

3. Parking Circuit

Moving the switch to the off position
opens the relay switch coil circuit to
ground through the instrument panel
switch. With the relay switch coll
circuit open, the spring loaded relay
latch arm moves out into the path of
the drive pawl. See Figure 10-35.

The relay switch contacts are still
closed at this stage of operation, so
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GEAR ROTATION

/ f
N A
? LATCH ARM

RELAY SWITCH ASSEMBLY

DRIVE PLATE &
SHAFT ASSEMBLY

DRIVE PAWL
ENGAGING
) LATCH ARM

10-19A

Figure 10-35 Wiper Mechanism Starting into Park Position

the circuit to the wiper motor is still
completed. Thus the wiper motor
and gear mechanism continues to
run. The continuing rotation of the
gear assembly causes the drive pawl
to engage the latch arm. See Figure
10-35. This action unlocks the drive
pawl, lock pawl, drive plate and
shaft assembly, and crank arm from
the gear which prevents them from
rotating with the gear. However,
since the relay switch contacts are
still closed, the motor continues to
run and the gear continues to rotate.
Since the drive shaft extends
through the gear shaft off center a
cam action results. The resulting cam
action causes the drive pawl to move
into the relay switch slot. As the
drive pawl moves into the switch slot
it pushes against the latch arm
which, in turn, opens the switch
contacts. This action opens the
circuit to the wiper motor and the
wiper motor stops.

IMPORTANT: Wipers must operate
in the low speed range to shut off

properly. Note that the shunt field
circuit is connected to ground through
the instrument panel switch with the
instrument panel switch in the off
position.

10-13 DESCRIPTION AND
OPERATION OF WASHER
PUMP

a. Description

The washer pump used on the
depressed park wiper motor 1s a
positive displacement type pump
employing a small piston, piston
spring and valve arrangement. The
pumping mechanism is actuated by
a 4-lobe cam driven by a pin on the
wiper motor lock pawl. See Figure
[0-36. The programming (starting
and completion of a wash cycle) is
accomplished electrically and me-
chanically by a relay assembly and
ratchet wheel arrangement.

b. Operation
. Idling

With the washer pump idling. 4 tang
on the piston actuator plate Is resting
against a ramp on the lower surface
of the ratchet wheel. See Figure 10-
37. This holds the piston actuator
plate in a lock-out position. With the
actuator plate in this position and
the wiper running. the cam follower
merely moves back and forth in the
elongated slot in the piston actuator
plate and no pumping action can
oceur.

Figure 10-36 Washer Pump
Actuator Cam

CAM-FOLLOWER

PIN ——
2

NOTE TANG RESTING j
AGAINST RAMP ON
RATCHET WHEEL

Figure 10-37 Washer Pump
Idling
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The ratchet wheel, which, if rotated,
would move the ramp away from the
tang of the actuator plate releasing
the pump action, s prevented from
rotating as follows: The relay assem-
bly, consisting of a coil and arma-
ture, is constructed in such a way
that the ratchet wheel pawl extends
through an opening in the relay
armature, preventing it from engag-
ing the ratchet wheel teeth. See
Figure 10-38.

2. Pumping

Actuating the instrument panel
switch to obtain washer pump
operation closes the washer pump
relay circuit to ground.

NOTE: If the wiper was ‘OFF the
wiper switch is mechanically turned to
the ‘ON°‘ position, when selecting
washer pump operation.

When the relay is energized, the
relay armature is pulled toward the
coil pole allowing the ratchet wheel
pawl to drop out of the relay
armature opening and engage the
teeth of the ratchet wheel.

The ratchet wheel pawl, which is
actuated by the same cam follower
pin that moves the piston actuating
plate, begins to rotate the ratchet
wheel. Rotating the ratchet wheel
one tooth moves the ramp on which
the tang of the piston actuating plate
was resting. This permits the piston
spring to expand, forcing the piston
toward the valve assembly resulting
in the first exhaust stroke.

When the instrument panel washer
switch is released the circuit is
broken and the relay coil is no
longer energized. Since the relay coil
1s no longer energized the relay
armature, being under spring ten-
sion, is allowed to return to the
ratchet wheel. See Figure 10-4l.
However, the relay armature will not
return to the same position it
occupied with the pump idling
because a leg on the relay armature
is forced to ride on a shelf on the
ratchet wheel until completion of the
wash cycle.

The pumping operation is automati-
cally terminated when the ratchet
wheel has rotated a full 360 degrees
and the twelveth cycle is completed.
As the ratchet wheel approaches the
completion of its 360 degrees rota-
tion, two functions occur simulta-
neously:

RATCHET
DOG

I. A leg on the relay armature rides
T —— up a ramp located on the outer

10.73 surface of the ratchet wheel. When
the leg reaches the top of the ramp,
it moves over the top edge of the

RATCHET WHEEL

ratchet wheel. This action allows the
ratchet wheel pawl to re-enter the
armature opening preventing further
rotation of the ratchet wheel until

Figure 10-38 Ratchet Pawl
Held by Relay Armature

PISTON

PISTON

22 )

EXHAUST
VALVES
OPEN NOTE: VIEW SHOWS ONLY ONE OUTLET VALVE 10.7¢
Figure 10-39 Pump Stroke (Exhaust)
PISTON  PISTON SEAL
/ N MPRESSED
INTAKE PISTON SPRING CO
VALVE
OPEN P ACTUATOR PLATE
FROM Y
WASHE® -
JAR Z ZZ1 771 74
EXHAUST
VALVES NOTE: VIEW SHOWS ONLY ONE OUTLET VALVE 1077
CLOSED

Figure 10-40 Pump Stroke (Intake)
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the next time the relay coil is
energized from the instrument panel
switch.

2. The tang on the piston actuator
plate is resting once more against
the ramp on the lower side of the
ratchet wheel.

- E I " .-.VA
\_______.:—10-71

Figure 10-41 Washer Pump
Operating

DIVISION il

SERVICE PROCEDURES

10-14 DISASSEMBLY AND
ASSEMBLY OF WIPER
MOTOR

NOTE: Motor section may be disas-
sembled independently of the gear box.

a. Brush Plate and Circuit Breaker
Removal

l. Scribe a reference line along the
side of the casting and end cap to
insure proper reassembly.

2. Remove the two motor tie bolts.

3. Feed exposed excess length of
motor leads thru the casting grom-
met and carefully back the case and
field assembly plus the armature
away from the casting.

NOTE: It may be necessary to remove
the armature end play adjusting screw
and insert a rod thru the opening in
order to apply pressure against the end
of the armature.

4. Unsolder the black lead from
circuit breaker. See Figure 10-42.

5. Straighten out the 4 tabs that
secure the brush plate to the field
coil retainers.

CAUTION: 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. See
Figure 10-42

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 arma-
ture commutator.

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.

b. Armature Removal

I. Follow Steps | 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 magnel.

c. Case and Field Assembly Removal

I. 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. Refer to Figure 10-
42.

3. Remove steel thrust plate and
rubber disc from case bearing as
required.

d. Assembly

I If new field and case assembly is
being installed, splice the black and
black with pink stripe leads of the
new field with the corresponding
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 grease. Next, install
thrust ball in end of shaft.

4. Assemble armature in the case
and field assembly. See Figure 10-43.

5. Position the partially assembled
brush plate, Figure 10-44, over the
armature shaft far enough to allow
re-assembly of the remaining brush
in its brush holder; then position the
brush plate assembly on the mount-
ing tabs in the position shown in
Figure 10-42.

NOTE: Circuit breaker ground lead
will not reach circuit breaker terminal
if brush plate is positioned incorrectly.

6. Center the brush plate mounting
the holes over the mounting tabs and
bend the tabs toward the brush
holders as required to secure the
brush plate in position.

IMPORTANT: Be sure tabs are
centered in brush plate mounting
holes.

7. Remove brush retainer clips and
resolder circuit breaker ground lead
to circuit breaker. Refer to Figure
10-42.

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
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alignment of the new case with the
scribed line made on the housing
(Disassembly, Step 1).

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 grom-
met.

NOTE: It may be necessary at this
point to rotate armature slightly before
the armature worm will engage with
worm gear teeth.

II. 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.

e. Adjusting Armature End Play

l. Loosen adjusting screw locknut
and tighten or loosen the adjusting
screw as required until end of screw
barely touches end of armature.

2. Back off set screw 1/4 turn and
tighten locknut.

f. Disassembly of Drive Gear
Mechanism

l. CLAMP CRANK ARM IN A
VISE and remove crank arm retain-
ing nut, crank arm, rubber seal cap,
retaining ring, shim washers, shield
and spacer washer in the order
indicated.

2. Slide drive shaft and gear
assembly out of housing. See Figure
10-45.

3. Remove inner spacer washer and
slide drive plate and shaft out of
gear and remove the drive pawl, lock

pawl and coil spring as required. See
Figure 10-46.

g. Assembly of Drive Gear
Mechanism

1. Position drive pawl on drive plate.
See Figure 10-47.

2. Assemble lock pawl over drive
pawl. See Figure 10-48.

3. Slide gear and tube over the drive
shaft. See Figure 10-49.

NOTE: Move drive and lock pawls as
required to allow their respective pins
to fit into the gear guide channel.

4. Holding the gear, manually rotate
the drive plate until the drive and
lock pawl guide pins snap into their
respective pockets in the gear.

5. Reinstall coil spring between lock
and drive pawls.

IMPORTANT: Be very careful to
maintain 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 housing so that it is
positioned with respect to the hous-
ing in the approximate location
shown in Figure 10-45.

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.

8. Operate wiper to "Park" position
and install crank arm in the approxi-
mate position shown in Figure 10-
50.

9. CLAMP CRANK ARM IN A
VISE and tighten retaining nut to 80
Ib. in.

10. Rotate washer pump drive cam so
that hole in cam and hole in washer
pump mounting plate are aligned.
Insert a length of 1/8" rod through
pump mounting plate and cam to
maintain alignment while installing

pump assembly on wiper motor. See
Figure 10-53.

Il. Install washer pump assembly on
wiper motor being careful to prop-
erly install ground strap. Remove
washer pump cam alignment pin.

h. Removal of Relay

. Remove gear box cover - washer
pump assembly.

2. If wiper gear drive pawl is in full
park position, remove gear assembly.
If wiper gear mechanism is away
from the park position (drive pawl
away from latch arm as in Figure 10-
51), proceed to Step 3.

3. Remove relay-switch attaching
screw and carefully lift the relay-
switch assembly out of the gear box.
Unsolder leads from switch ter-
minals as required.

4. To remove terminal board assem-
bly, simply slide it out of housing
and unsolder leads as required.

i. Installation of Relay Switch and
Terminal Board

l. Resolder red coil lead to wiper
terminal board as requirad.

2. Slide terminal board into wiper
housing being careful to position the
terminal board resistor lead. See
Figure 10-52.

NOTE: With the relay-switch assem-
bly placed in the housing and gear
box cover - washer pump assembly
installed, the relay-switch plastic
housing applies pressure against the
resistor lead to form a positive ground
connection to the wiper housing.

3. Resolder leads to relay - switch
assembly as required.

4. Position relay-switch assembly in
housing.

IMPORTANT: Be very careful to
route leads in such a manner as to
avoid having them pinched between
relay and wiper housing.
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CUT MOTOR LEADS IN THIS r
GENERAL AREA FOR SPLICING
] n:mn
J : 3::;5:51
0

: | BRUSH
. RETAINER CLP}

=/
8=
BRUSH PLATE ASSEMBLY ’ =
RETAINER TAB (4)

B3 MAINTAIN GERASSEMBLY
INPOSITION SHOWN DURING
ASSEMBLY INHOUSING

Y v o |

Figure 10-45 Removing or
Installing Gear Assembly

BLACK LEAD TO
CIRCUIT BREAKER

. INNER SPACER
T wWASHER

|
|
i

CirCUIT SPLICE NOTES : S
BREAKER 1 SOLID BLACK TO e
.,. SHUNT FIELD COIL LA |
;;'. 2-SERIES FIELD COIL DRIVE PAWL
TO BLACK WITH PINK %
- STIPE LEAD DRIVE SHAFT &
10-23 PLATE ASSEMBLY &
Figure 10-42 Motor Disassembly
Figure 10-46 Disassembling
Gear assembly
ﬁgi}\EMBLE
ATUR =
AS SHolderJ ) ‘

DRIVE SHAFT &
PLATE ASSEMBLY

BRUSH CLIP
. DRIVE PAWL
0
Figure 10-43 Assembling Figure 10-44 Partially Figure 10-47 Assembling

Armature Assembled Brush Plate Drive pawl on drive plate
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GEAR MECHANISM
NOT IN PARK

RIVE SHAFT &
PLATE ASSEMBLY

é:}“tocx PAWL

DRIVE PAWL

ATTACHING
SCREW

Figure 10-51 Removing Relay
Switch Assembly

Figure 10-48 Assembling
Lock Pawl over Drive Pawl

g, INNEP
SPACI
WASHI

-
a7
)

LOCK PAWL
GUIDE PIN

/

DRIVE PAWL
GUIDE PIN

~ )
(e L2
J.&g,‘

i A5

Figure 10-49 Assembling
Gear over Drive Shaft

RESISTOR LEAD IN
CORRECT POSITION

10-27

Figure 10-52 Installing
Terminal Board

5. Install relay-switch mounting
screw. Install gear assembly if it was
removed.

6. Run wiper motor to full park
position so that washer pump assem-
bly can be installed.

Figure 10-50 Install Crank
Arm on Motor

7. Rotate washer pump drive cam so
that hole in cam and hole in washer

pump mounting plate are aligned.
Insert a length of 1/8" rod through
pump mounting plate and cam to
maintain alignment while installing
pump assembly on wiper motor. See
Figure 10-53

8. Install washer pump assembly on
wiper motor being careful to prop-
erly install ground strap. REMOVE
WASHER PUMP CAM ALIGN-
MENT PIN.

10-15 DISASSEMBLY AND
ASSEMBLY OF WASHER
PUMP

a. Removal and Replacement of
Relay and Terminal Board

. Remove washer pump assembly
from car.

2. Remove washer pump cover.

3. Remove relay armature spring,
relay armature, ratchet pawl spring
and ratchet pawl.

4. Remove 4-lobe cam.

5. Chisel off the four bent-over tabs
that secure the coil mounting bracket
to the base. See Figure 10-54.

6. Hold replacement relay assembly
securely against the base mounting
surface and bend locking tabs over.

NOTE: Be careful not to damage coil
windings or terminals.

NOTE ALIGNING
PIN EXTENDING
THROUGH CAM

10-79

Figure 10-53 Pump Cam
Alignment Pin in Place
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=
10-74

Figure 10-54 Removing
Pump Relay Coil

7. Remainder of parts can now be
installed by reversing removal proce-
dure.

8. Run wiper motor to full park
position so that washer pump assem-
bly can be installed.

9. Rotate washer pump drive cam so
that hole in cam and hole in washer
pump mounting plate are aligned.
Insert a length of 178" rod through
pump mounting plate and cam to
maintain alignment while installing
pump assembly on wiper motor. See
Figure 10-53.

10. Install washer pump assembly on
wiper motor being careful to prop-
erly install ground strap. REMOVE
WASHER PUMP CAM ALIGN-
MENT PIN.

b. Removal and Replacement of
Valve Assembly

. Remove four screws attaching
valve to pump body.

2. Carefully remove valve assembly.

3. To install, reverse removal proce-
dure.

NOTE: Be certain valve plate seal is
properly installed and that hose
connections are pointed in the proper
direction pointed in the proper direc-
tion when angle valve is used.

c. Removal and Replacement of
Piston Assembly

I. Remove washer pump assembly
from car.

2. Remove washer pump cover.

3. Remove relay armature spring,
relay armature, ratchet pawl spring
and ratchet pawl.

4. Remove ratchet wheel dog screw
and dog.

5. Remove ratchet wheel retaining
"E" ring and ratchet wheel.

6. Slide valve and piston assembly
out of retaining slot in washer pump
frame.

7. Remove four screws that retain
valve assembly to piston housing.

8. To install, reverse removal proce-
dure.

NOTE: Be certain valve plate seal is
properly installed and that hose
connections are pointed in the proper
direction when angle valve is used.

9. Run wiper motor to full park
position so that washer pump assem-
bly can be installed.

10. Rotate washer pump drive cam so
that hole in cam and hole in washer
pump mounting plate are aligned.
Insert a length of 1/8" rod through
pump mounting plate and cam to
maintain alignment while installing
pump assembly on wiper motor. See
Figure 10-53.

1. Install washer pump assembly on
wiper motor being careful to prop-
erly install ground strap. REMOVE
WASHER PUMP CAM ALIGN-
MENT PIN.

DIVISION IV

TROUBLE DIAGNOSIS

10-16 WIPER MOTOR TROUBLE
DIAGNOSIS

a. Wiper in Car

I. Preliminary Inspection. Check the
following items:

(a) Wiring harness properly con-
nected to wiper motor terminal
board and instrument panel switch.

(b) Wiper motor to dash panel
mounting screw tight.

(c) Instrument panel switch securely
mounted.

(d) Fuse.

(e) With ignition switch turned on
there is a 12 volt supply at center
terminal of wiper terminal board.

2. Checking Wiper Operation. Oper-
ate wiper independently of the car
wiring or switch, as shown in Figure
10-55. Check low and high speeds
and if wiper shuts off correctly.

(a) If wiper operates correctly. see
"Trouble Chart | - Wiper in Car‘.

(b) If wiper still fails to operate
correctly, disconnect wiper linkage
from wiper motor and recheck for
proper wiper motor operation.

() If wiper operates correctly in Step
(b), check for broken or binding
linkage.

(2) If wiper fails to operate correctly
in Step (b), remove wiper from car
and check according to instructions
under subparagraph "b".

b. Wiper Out of Car

I. Preliminary Test. Try operating
wiper as shown in Figure 10-56.
Check if wiper has low speed. high
speed, and shuts off correctly.

2. Classify Trouble. If trouble is
found in Step l. match trouble with
one of the troubles listed in "Trouble
Chart 2 - Wiper Out of Car’. Note
possible causes listed, then turn to
checking procedure for this trouble.
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NO.3 TERMINAL
JUMPER WIRES

LOW SPEED-AS SHOWN
HIGH SPEED-DISCONNECT JUMPER
FROM NO.3 TERMINAL
OFF-RECONNECT JUMPER TO
NO.3 TERMINAL AND
DISCONNECT FROM NO. 1

10-33

Figure 10-55 Connections to Operate Wiper Independent of
Instrument Panel Switch

POWER SOURCE JUMPER LEAD
GROUND GROUND
CONNECTOR CONNECTOR

JUMPER LEAD
ASSEMBLY

FROM 12 VOLT
POWER SOURCE

Figure 10-56 Connection to Operate Wiper Out of Car

3. Procedure A
(Wiper Inoperative)

(a) Remove wiper gear box cover or
washer pump to gain access to relay-
switch assembly.

(b) Connect 12V power source to
wiper - hot side to center terminal,
ground side to gear housing. See
Figure 10-57.

Do not connect jumper to Terminal |
and 3.

(c) To determine if wiper circuit to
relay switch is complete, connect test
light to relay switch terminal as
shown in Figure 10-57.

(1) Test Lamp Lights. Circuit from
Terminal No. 2 to relay - switch
OK.

(2) Test Lamp Doesn’t Light. Solder
connections at terminal board or
relay defective.

(d) To determine if relay coil is
open, connect test lamp to wiper
Terminal No. |, Figure 10-57.

If lamp doesn’t light, coil is open or
solder connection to No. | Terminal
1s defective.

(e) Test relay switch as follows: If
gear mechanism is in full park
position, use a small screwdriver in
the switch slot and push latch arm
down toward relay coil. See Figure
10-57. Next, remove a small amount
of insulation from black lead with
pink tracer and touch test lamp to
exposed wire.

() Test lamp lights but motor
doesn’t run - proceed to Step (f).

(2) Test lamp doesn’t light - relay-
switch defective.

NOTE: Cover exposed wire with tape
after the test.

(f) Disassemble motor section and
check the following:

() Hung brush.
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STEP D TEST LIGHT |
CONNECTIONS Sl STEP E PUSH |
DOWN ON || STEP C TEST UGHT

CONNECTOR TO __»
WIPER HOUSING

LATCH ARM l}NNEOIONS
10.35A

Figure 10-57 Test Light
Checks

(2) Solder
holders.

connections at brush

(3) Splice joints at field coil connec-
tion to leads.

(4) Open armature.

(5) Series field ground connection on
field lamina.

4. Procedure B (Wiper will not shut
off - Crank arm rotates thru 360
degrees).

(a) Observe if relay latch arm spring
1s connected properly. See Figure 10-
57.

(b) Manually operate latch arm to
check it for possible binding condi-
tion.

(c) If items in "a" and "b" check out,
connect power source to wiper and
connect jumper wire from Terminal
No. 3 to wiper housing. Figure 10-57.
Do not make any connection from
Terminal No. 1. Manually actuate
latch arm in direction of arrow and
observe if it remains in energized
position (inside plastic switch hous-
ing out of patch of gear drive pawl).
If it remains in energized position,
check for grounded red leads from
coil to Terminal No. |. If red lead is
not grounded, coil is probably

grounded internally and relay switch
should be replaced.

5. Procedure C (Wiper will not shut
off - Recycles)

NOTE: Crank arm oscillates in a
somewhat horizontal plane and s
accompanied by a loud knock with
each revolution of the gear.

(a) Check that drive pawl and relay
latch arm springs are properly
connected as shown in Figure 10-57.

(b) Check to see if "E" clip has
slipped out of grove on drive shaft.

() Check wiper for low speed
operation. If wiper has high speed
only, check the following items:

(I) Solder joint at No. 3 wiper
terminal.

(2) Splice joint - black lead with pink
stripe to field coil leads.

(3) Splice joint - black lead to field
coil.

(c) Check relay switch as follows:

() Remove small amount of insula-
tion from black lead with pink stripe
and connect test light between
exposed wire and wiper housing.

(2) Connect power source and
jumper to wiper as shown in Figure
10-57 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 functioning
correctly.

6. Procedure D (Wiper has one
speed-"slow")

(a) Check for grounded condition in
the internal black lead that connects
to wiper terminal No. 3. Refer to
Figure 10-57 for Terminal No. 3
location.

(b) Disassemble motor section of

wiper and check for grounded field
coll.

7. Procedure E (WiPer has excessive
speed in "HI" but "LO" is normal).
Crank Arm RPM exceeds 70 at 12
Volts.

(a) Check for open resistor and the
resistor ground connection. (Motor
uses 20 ohm resistor.)

8. Procedure F (Intermittent Opera-
tion)

(a) Check solder connections at
wiper terminal board.

(b) Connect wiper to operate in
"LO" speed (Figure 10-56). Connect
ammeter (Range 0-30 amps.) in feed
wire circuit to wiper and observe
current draw. Allow motor to run
until 1t becomes hot.

(1) If current draw 1s normal (3.5-5
amps. max.) and wiper cycles on and
off, a weak circuit breaker s
indicated. Replace case and brush
assembly.

(2) If current draw exceeds S amps.
proceed to Steps "c", "d" and "e".

(c) Adjust armature end-play as
required and recheck current draw.

(d) Adjust gear assembly end-play as
required and recheck current draw.

(e) If adjustments in Steps "¢ and
"d" fail to correct excessive current
draw condition, disassembly motor
section of wiper and check armature
on growler for shorted or grounded
condition.

10-17 WASHER PUMP TROUBLE
DIAGNOSIS

a. Washer Pump Inoperative
I. Check the following items:

(a) Jar has adequate quantity of
water solution.

(b) Hoses are not damaged and hose
connections are tight.
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(c) Screen on end of jar cover hose is
not plugged.

(d) Electrical connections to washer
pump and instrument panel switch.

(e) Nozzles are not plugged.

2. If all items in Step | check
properly, start wiper motor only,
then operate washer pump switch
and listen for '"click" as washer
pump relay pulls in. If no "click" is
heard, check for 12 volts at terminal
without tab. No voltage indicates
defective wiring. If "click” is heard,
proceed to Step 4.

3. If correct voltage was found in
Step no. 2, start wiper first, then
connect 12V supply to one pump
terminal and ground other terminal.
If washer relay "click" is heard and
pump functions correctly, a defective

instrument panel switch or an open
circuit between washer pump and
instrument panel switch is indicated
-No "Click" indicates an open relay
coil.

4. If relay "click" is heard in Step 2
or 3, 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 removed from the wiper
motor and checked.

If "soft clicking" is heard, but no
pumping action occurs, replace the
valve assembly and recheck pump.

b. Washer Pump Does Not Shut Off
at End of Cycle

I. Disconnect wiring from washer
pump. If pump shuts off, trouble is

located in wiring or instrument
panel switch.

2. If pump fails to shut off in Step I,
remove pump assembly from car for
further checking.

c. Checking Valve Assembly

I. Attach a hose to large or intake
pipe. You should be able to blow
through it but not draw through it.

2. Attach a hose individually to each
small or exhaust pipe. You should be
able to draw through them but not
blow through them.

If any of three valves allow air to
pass in both directions, valve assem-
bly is defective.
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If wiper operated correctly independently of instrument
panel switch and car wiring, but original trouble was:

e

Check the Following ltems:

1. Wiper Inoperative

Open lead wire from wiper termi-
nal #1 to instrument panel switch.

2. Will not Shut Off (Blades make full wipe stroke).

. Instrument panel switch con-
nector loose.

Instrument panel switch de-
fective.

Ground condition in lead from

. Check “E” clip, to be sure it has not

wiper terminal #1 to instrument
panel switch.

Check for corroded wiper termi-
nals. Clean terminals and spread
a thin coat of waterproof grease
over board.

Defective instrument panel
switch.

slipped out of groove on drive shaft.

3. Will not Shut Off (Blades move up and down about

15° from lower windshield molding)

minal #3 to instrument panel
switch.

. Instrument panel switch con-
nector loose.

Instrument panel switch de-
fective.

Open in lead wire from wiper ter-

4. Has one Speed ‘‘Fast”’

Lead wire from wiper terminal #3
to instrument panel switch open.

Instrument panel switch de-

fective.

5. Has one Speed '‘Slow’

Grounded condition in lead from
wiper terminal #3 to instrument
panel switch.

Detective instrument panel
switch.

6. Intermittent Operation

. Check for loose instrument panel

. Check for clearness of glass and con-

switch connector.

centration of washer solution to
make sure there is no wiper drag. 10-81AJ

Figure 10-58

- Trouble Chart 1 - Wiper in Car

10-356
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POS USE
TROUBLE OSSIBLE CAUSES CHECKING PROCEDURE
1. Wiper Inoperative (Motor doesn’t run) a. Open relay coil A
b. Circuit breaker open
c. Open armature
d. Motor series field open
e. Brushes sticking
f. Defective solder joints—relay switch
g. Binding condition—relay latch arm
2. Wiper will not shut off (Crank arm a. Relay coil-grounded B
rotates thru 360 °) b. Relay latch spring disconnected or broken
c. Latch arm binding
|
| i—
3. Wiper will not shut off (Crank arm a. Relay coil gro!.mdefi Cc
. i b. Relay latch spring disconnected or broken
moves back and forth in a horizontal X
R . e c. Wiper has one speed fast caused by open
plane accompanied by a loud *‘Klunk shunt field
d. Check ““E” clip, to be sure it has not slipped
out of grove on drive shaft.
4. Wiper has one speed ‘‘Fast’’ (This a. Shunt field open C
usually results intypical trouble **3'") b. defective soldering at terminal No. 3 on
wiper terminal board
|
5. Wiper has one speed ‘‘Slow’’ a. Shunt field internally grounded D
b. Shunt field lead to terminal board (black)
grounded
c. Shorted armature
6. Wiper has excessive speed in ‘‘Hi'’; a. Open speed resistor E
‘“Lo’’ speed normal b. Poor resistor ground connection
7. Wiper stops at random (Crank arm a. Relay switch contacts dirty or broken Replace Relay Switch
stops rotating immediately and does Assembly.
not return to full park position).
8. Intermittent Operation a. Defective circuit breaker (weak) F
b. Circuit breaker tripping because of shorted
armature and/or fields causing motor to
draw excessive current
c. Check for clearness of glass and concentra-
tion of washer solution to make sure there
is no wiper drag.
9. No apparent trouble on bench test but a. Armature end play tight See Paragraph 10-11, Sub-
fails occasionally on car b. Gear assembly end play tight paragraph 2, Step B. 1, or
- 7.
c. Loose solder or weld joints Sub-paragraph 3, Step b
10-82A

Figure 10-59 -

Trouble Chart 2 - Wiper Out of Car
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