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Headlamps

Licsnss Plate Lamp

Parking, Side Marker, and Dirsctional Lamps
Rear Directional, Side Marker, Stop and Taillamps
Stoplamp Switch

4-Way Emergency Flasher (Hazard Warningj

GENERAL

The wiring of the lighting systems is shown in the
wiring diagrams which indicate the various units in
relation to their positions in the vehicle. The wires in the
various circuits are different colors or are marked by
tracers.

All models have a 24-amp circuit breaker built into
the switch for light system protection.

The upper and lower headlamp beams are controiled
by a foot switch located on the toeboard.

HEADLAMPS

All models are equipped with a singie headlamp
system.

The round headlamp used with the CJ system is iden-
tified by the number 2D1 embossed on the sealed beam
face. The large rectangular headlamp system is used on
all Cherokee, Wagoneer and Truck models. All lamps
contain two elements: one low beam and one high beam.

Replacement

Each sealed beam headlamp can be replaced only as a
complete unit.

CJ Modais

NOTE: CJ headlamps have a number 2D1 molded into
the glass at the top of the lens.

(1) Remove attaching screw and pull door out
slightly at bottom and push up to disengage upper re-
taining tab.

(2) Loosen screws in retaining ring, rotate ring to
disengage from screws.

(3) Pull headlamp out and disconnect wire harness.

(4) Install replacement headlamp with number 2D1
at TOP of lamp.

(5) Install retaining ring and tighten screws.

(6) Install headlamp door and attaching screw.

(7) Check headlamp aim foilowing procedure out-
lined beiow.

Cherokee-Wagoneer-Truck Models

(1) Remove headlamp door, if equipped.

(2) Remove screws attaching retaining ring and re-
move ring.

(3) Puil headlamp out and disconnect wire harness.

(4) Install replacement headlamp and connect to
wire harness.

(5) Install retaining ring and attaching screws.



3R-2 LUGHTING SYSTEMS

(51 Check headlamp aim following procedure out-
lined below.

() Install headlamp door and attaching screw, if
equipped.

Headlamp Aiming Procadure

LLamps must be aimed on the low beam. They may be
aimed either with mechanical aimers or by using a
screen. Use HeadLight Aimer J-25300-10 which has
the proper adapters for use with the large rectangular
headlamps used on the Cherokee, Wagoneer and Truck
models, follow instructions supplied with the equipment
for proper headlamp aiming. If a screen is to be used,
preparation for aiming is as follows:

(1) Locate vehicle in darkened area with level floor
and with screen (wall) having nonreflecting white
surtace.

(2) Mark reference line on floor 25 feet away from
and parallel to screen (fig. 3R-1).
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Headlamp Aiming

(3) Position vehicie perpendicular to screen and
with headlamps directly over reference line.

(4) Locate middle tape on screen so it is aligned
with centerline of vehicle.

(5) Equalize all tire pressures.

(6) Rock vehicle from side to side to equalize springs
and shock absorbers.

(7) Measure distance between vehicle headlamp
centers.

(8) Position marker tapes vertically on screen to
right and left of middle tape at half this distance.

(9) Measure distance from center of each lamp to
surface on which vehicie rests.

(10) Position marker tape horizontally on screen to
cross vertical tapes at measured height of each lamp
center respectively.

(11) Remove headlamp doors, if equipped.

(12) Clean headlamps.

(13) Turn headlamps on LOW beam.
NOTE: Cover the lamp not being aimed.

(14) Turn vertical aiming screw counterciockwise
until lamp beam is considerably lower than horizontal
reference line on screen (fig. 3R-2).

VERTICAL ADJUSTMENT HORIZONTAL ADJUSTMENT

Ja2727

Fig. 3R-2 Headlamp Adjustment—Typical

(15) Turn screw clockwise until top edge of high in-
tensity area is even with horizontal line.

(16) Turn horizontal aiming screw counterclockwise
until beam is off centering tape.

(17) Turn same screw clockwise until left edge of
high intensity area is 2 inches to right of lamp centerline
(fig. 3R-1).

(18) Cover lamp that has been aimed and aim other
lamp using same procedure.

Headlamp Switch

The switch is a two-position switch containing a
rheostat for controlling instrument panei light bright-
ness (fig. 3R-3). Rotating the knob clockwise dims the
panel lights. Rotating the knob fully counterciockwise
turns on the dome and courtesy lamps.

Headlamp Switch Repiacement

(1) Disconnect harness connector plug from switch.

(2) Pull control knob out to second position.

(3) From behind instrument panel, depress knob
release button (as shown in figure 3R-3, inset) and puil
knob out of switch.

(4) Remove retaining nut and bezel.

(5) Remove switch through rear of instrument
panel.

(6) When installing switch, make sure harness con-
nector plug on switch is secure.
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Fig. 3R-3 Headlamp Switch

Dimmer Switch Replacement

Refer to figure 3R-4.

(1) Remove harness plug from switch.

(2) Remove screws attaching dimmer switch to
floorboard.

(3) Remove switch.

(4) Check operation of dimmer switch with Conti-
nuity Lamp J-21008. Connect one continuity lamp lead
to switch input terminal (fig. 3R-4). Probe each output
terminal with other continuity lamp lead. Current flow
should alternate from one output terminal to the other
as the switch is operated.

PARKING. SIDE MARKER AND DIRECTIONAL LAMPS

CJ Modeis

The parking lamps are mounted in the radiator guard
panel just below the headlamps (fig. 3R-5). The lamps
are on when headlamp switch knob is pulled out.

Parking and Directionai Bulb

(1) Remove lens attaching screws.
(2) Remove lens.
(3) Replace buib.

Parking Lamp Assemably

(1) Remove lens attaching screws.

(2) Remove lens and gasket.

(3) Remove housing from front panel.

(4) Disconnect wire connector from harness.
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Fig. 3R-4 Headlamp Dimmer Switch

Side Marker Bulbs -

(1) Reach under fender and twist socket a quarter
turn counterclockwise to remove from housing.

(2) Replace bulb.

Cherokee-Wagoneer-Truck Models

The parking lamps are mounted in the panel just
above the bumper (fig. 3R-6).

The front side marker lamps flash in unison with the
front directional indicator bulb when the headlamps are
not on. When the headlamps are on, the side markers
flash alternately with the front directional signal lamps.
Side markers and parking lamps come on when the
headlamp switch is pulled out to any position.

To replace parking lamp bulbs on Cherokee, Wagoneer
and Truck models, remove the lens and gasket to gain
access to the bulb.

To replace side marker lamps, remove the lamp as-
sembly. Twist the socket 1/4-turn counterclockwise to
remove. Remove the bulb by pulling it straight out from
the socket.

REAR DIRECTIONAL. SIDE MARKER. STOP AND TAILLAMPS

CJ and Sport Truck Models
Refer to figure 3R-7 for parts identification.
Taillamp Buib Replacsment

Remove lens attaching screws, lens and gasket. Clean
lens and reflector before instaliling.

Taillamp Housing Repiacament

Disconnect wiring, remove taillamp lens, and remove
screws attaching taillamp assembly body and remove.
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Fig. 3R-5 Headlamp, Parking, Dirsctionai and Side Marker Lamps—CJ Modsis

Side Marker Buib Repiacement

(1) Remove lens attaching screws, lens and gasket.
Clean lens and reflector before installing.

(2) Pull side marker bulb straight out of socket.

(3) To install new bulb, push straight into socket.

(4) Position lens gasket and lens and install screws.

Cherokes
Refer to figure 3R-8 for parts identification.

Taillamp Buib Repiacemant

Remove taillamp lens and remove bulb. Clean lens
and housing before installing.

Taiilamp Housing Repiacement

(1) Remove interior rear quarser trim panel. On
right side, puil panel out at top to remove. On left side,
irim panel is attached with expandable clips. Use care in
prying these clips out of their recesses so panel is not
bent or damaged.

(2) Disconnect taillamp harness.

(3) Remove four attaching nuts and push housing
out from corner posts.

Wagoneer

Refer to figure 3R-9 for parts identification.

Taillamp Buib Replacement

Remove four lens attaching screws and lens. Replace
bulb. Clean lens and reflector before installing.
Taillamp Housing Repiacement

Refer to figure 3R-9 and follow housing replacement
procedure as outlined for Cherokee models.

Truck with Townside Pickup Box

The lamp assemblies are mounted in the pickup box
end caps (fig. 3R-10).

Taillamp Buib Repiacement

Remove lens attaching screws, lens and bulb. Clean
lens and reflector before installing.
Taillamp Housing

(1) Remove lens attaching screws and lens.
(2) Remove housing attaching screws.
{3) Remove housing and disconnect lamp harness.
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Fig. 3R-6 Headlamp, Parking, Directional and Side Marker Lamps—Cherokee-Wagoneer-Truck Models

LICENSE PLATE LAMP

CJ Modeis

The left taillamp illuminates the license plate. Refer
to figure 3R-7.

Truck with Sport Truck Plckup Box

The lamp assemblies are the same as those used on CJ
models. Refer to figure 3R-7 for parts identification and
to procedural steps for CJ model for service procedures.

Cherokee and Wagoneer

The license piate lamp is attached to the tailgate and
is a sealed unit. The lamp is removed by removing the
lamp attaching screws and disconnecting the wire
harness.

Truck with Townside Pickup 8ox

The license plate lamp is attached to the rear frame

crossmember. Bulb replacement is accomplished by re-
moving the bulb lens. The ground circuit for the license
plate buib is completed through metal-to-metal contact
between the bulb bracket. license plate bracket, and the
frame (fig. 3R-10).

When equipped with step bumper, the lamp wiring
must be disconnected from the original lamp and con-
nected to the step bumper license lamp extension wire.

BACKUP LAMPS AND SWITCHES

To replace a bulb, remove the backup lamp or tail-
lamps lens, as required.

Switch Adjustment and Replacement—Manual Transmission

The backup lamp switch is threaded into the right
rear cormer of the transmission cover housing. The
backup lamp switch is actuated by the reverse shift rail.

The backup lamp switch is not serviceable or adjust-
able and must be replaced as a unit.
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NOTE: Jumper wires are used at the neutral safety
switch commector and the automatic tramsmission
backup lamp switch connector to-complete the circuit on
vehicles equipped with manual transmission.

Switch Adjustment and Repiacement—Automatic Transmission

A combination backup and neutral safety switch is
mounted on the steering column. This switch is adjust-
able. If defective, the switch must be replaced.

To adjust the backup lamp switch, place the transmis-
sion shift lever in the R position. Loosen (do not remove)
the two switch attaching screws. Turn the ignition
switch to the On position. Rotate the switch one direc-
tion or the other until the backup lamps operate.

Tighten the attaching screws. Check the switch for an.

engine start in the N and P positions. The engine must
not start in R, D, 2 or 1 position.

As an aid to adjusting the backup lamp switch, install
a test lamp to the lamp side of the switch and ground
one side of a test lamp. When the test lamp lights, the
backup lamps are operating.
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Fig. 3R-8 Rear Dirsctlonai, Stop. Backup and Taillamps—Cherokes

CARGO LAMP

A cargo lamp is offered on some Truck models (fig.
3R-11). The cargo lamp bulb is replaced by removing the
outer lens.

DIRECTIONAL SIGNAL SWITCH

The most frequent causes of failure in the directional
signal system are loose connections and burned out
bulbs. A flashing rate approximately twice the normal
rate usually indicates a shorted bulb is in the circuit.

If a three-lamp flasher is installed in a vehicle having
only two lamp bulbs per side, the lamps will light but
will not flash. If a two-lamp flasher is used on a vehicle
having three lamps, the higher current draw will cause
the lamps to flash too fast.
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Fig. 3R-9 Rear Diractional, Stop, Backup and Taillamps—Wagoneer
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If there is no signal at any front, rear or indicator
lamp, check the fuse.

If fuse checks okay, substitute a known good flasher.
If a new flasher does not cure the problem, check the
signal system wiring connections at the fuse and at the
steering column connector.

NOTE: [f the brake stoplamps function properly, the
rear signal lamp bulbs ure okay.

The directional flasher is mounted directly to the fuse
panel. Refer to the wiring diagram at the rear of the
manual for circuitry.

Switch Removal

(1) Disconnect battery negative cable.

(2) Remove horn center button by pulling straight
out.

(3) Remove screws, bushing, receiver and spring.

(4) Remove steering wheel nut. Note alignment of
steering wheel to steering shaft index marks for later
installation.
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Fig. 3R-10 Rear Directional, Stop, Backup. Taillamps and Side Marker—Townside Truck

(5) Remove steering wheel with Steering Wheel
Puller J-21232-01.

(6) Lift lock plate cover.

(T) Use Lock Plate Compressor Tool J-23653 to
depress lock plate (fig. 3R-12).

(8) Pry round wire snap ring from steering shaft
groove.

(9) Remove Lock Plate Compressor Tool, snap ring,
lock plate, directional signal canceling cam, upper bear-
ing preload spring and thrust washer from steering
shaft.
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Fig. 3R-11 Cargo Lamp—Truck -

(10) Place directional signal actuating lever in right
turn position and remove lever.

(11) Depress hazard warning light switch, located on
right side of column adjacent to the key lock, and re-
move button by turning in a counterciockwise direction.

(12) Remove directional signal wire harness con-
nector block from its mounting bracket on right side of
lower column.

NOTE: On vehicles equipped with automatic transmais-
sion, use a stiff wire, such as a paper clip, to depress the
lock tab which retains the shift quadrant lamp wire n
the connector block.

(13) Remove directional signal switch retaining
screws and pull directional signal switch and wire nar-
ness from column (fig. 3R-13).

Switch Instailation

(1) Guide wire harness into position and carefully
align switch assembiy.

NOTE: Assure that actuating lever mvot Is correctly
nligned and seated in the wpper housing prrotr boss prior
to (nstalling the retaining screws.

(2) Install directional signal lever and actuate direc-
tional signal switch to assure correct operation.
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! (5) Install snap ring.
4 LOCK PLATE (6) Install lock plate cover.
COMPRESSOR (7) Install steering wheel. Align mark on steering
TOOL J-23653 wheel with previously noted mark on housing.
(8) Install washer and nut. Tighten nut to specified
torque.
(9) Install spring. Raised side of spring must be up.
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SCREWS \ SIGNAL SWITCH
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Fig. 3R-12 Lock Plate Snap Ring Removai
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(10) Install receiver and bushing. Receiver must be
free to move after bushing screws are tightened.

(11) Line up notch on receiver with nib on horn but-
ton. Push button until in snaps into place.

4-WAY EMERGENCY FLASHER (HAZARD WARNING]

All models are equipped with a four-way emergency
flasher system. With the switch activated, the two front
and two rear directional signal lamps flash on and off
simultaneously with both directional signal indicator
lamps on the instrument clusters. :

This system makes use of the conventional directional
signal wiring and bulbs, but has a separate battery feed
wire. flasher unit and switch. It is possible to leave a
vehicle with the 4-way flasher operating, with the igni-
tion switch and vehicle doors locked. When the 4-way
flasher is turned on, the normal directional signal sup-
ply is disconnected at the directional signal switch and a
separate battery feed circuit is connected into the switch
from the fuse panel. The 4-way flasher circuit uses a
special heavy-duty flasher. Since the 4-way warning
flasher is of the heavy-duty type, it will flash from one
to six bulbs at a constant rate. Flashing indicator lights
do not necessarily mean that ail signal bulbs are
flashing. ,

The 4-way emergency flasher switch is a part of the
directional signal switch.

To operate the system, push in on the switch button.

The 4-way flasher can only be canceled by puiling out
on the flasher switch knob.

Refer to Directional Signal Switch for 4-way flasher
switch removal or replacement procedure.

The battery feed for the 4-way flasher system is in
the fuse panel.

STOPLAMP SWITCH

The stoplamp switch is self-adjusting and is the same
for all models. The switch is retained in its mounting
bracket by a spring clip which engages the threaded
portion of the switch housing (fig. 3R-14). The switch
may be removed by pulling straight out of the mounting
bracket and retainer.

Adjustment

(1) Depress brake pedal and hold in depressed
position.

(2) Push stoplamp switch completely into mounting
bracket until switch bottoms.

(3) Release brake pedal and allow it to return to
undepressed position. Brake pedal will push switch to
properly adjusted position.

(4) Check switch operation. Stoplamps shouid oper-
ate after 3/8 inch to 5/8 inch of pedal travel.

8RACKET

CONNECTOR

PULL =

PEDAL
Fig. 3R-14 Stoplamp Switch

70533

Stopiamp Switch Electrical Test

This test requires a voltmeter.
(1) Ground one lead of voltmeter.
(2) Probe each connection of stoplamp switch with
other lead of voltmeter.

(a) With switch plunger depressed (brake not
applied), one switch connector should indicate voltage
and the other should not.

(b) With switch plunger released (brake ap-
plied), both switch leads should show voltage.

FOG LAMPS

The fog lamps are available on all models. Mounting
locations vary depending on vehicle model and optional
equipment. The switch is located on the far left side of
the instrument panel (fig. 3R-15).

NOTE: Fog lamps are turned off by the circuit relay
when the high beam driving lamps are turned on. The
circuit relay is located on the right front wheeihouse
panel near the blower motor. Rerer to Winmg Diagrams
at the end of this manual for details.

Aiming Fog Lamps

(1) Position vehicle on a flat surface, facing and
approximately 25 feet from wall.

(2) Remove lamp stone shields (fig. 3R-16).

(3) Loosen lamp attaching hardware. Turn head-
lamp and fog iamp switches ON (fig. 3R-15), adjust lamp
beams as follows:
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(a) Horizontal distance between light beams on
wall should be same size as distance between lamps on
front bumper.

(b) Vertical height of light beams on wall
should be 4 inches less than height of lamps on front
bumper.

{4) Tighten lamp attaching hardware.
(5) Turn off headlamp and fog lamp switches.
(6) Install lamp stone shields.

Lamp Element Replacement

(1) Remove lamp stone shields (fig. 3R-16).

(2) Remove screws attaching bezel to lamp body.
Remove bezel from lamp body.

(3) Remove lens and reflector assembly from lamp
body.

(4) Remove bulb holder from lens and reflector
assembly.

(5) Remove lamp element from bulb holder and in-
stall replacement lamp eiement.

(6) Install bulb hoider in lens and reflector
assembly.

(7) Position lens and reflector assembly in lamp
body with TOP of lens at top of lamp body.

STONE SHIELD

LENS & REFLECTOR

80635

Fig. 3R-16 Fog Lamp Components



LIGHTING SYSTEMS 3R-11

(8) Position bezel on lamp body and install attach-
Ing screws.
(9) Install stone shield on lamp.
Switch Replacament
(1) Remove switch from instrument panel and dis-
connect electrical harness (fig. 3R-17).
BULB HOLDER

BULB

SWITCH

BRACKET
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Fig. 3R-17 Fog Lamp Switch Components

(2) Connect harness to replacement switch and in-

stall switch in instrument panel.

ENGINE COMPARTMENT LAMP

This optional lamp obtains current at the battery ter-
minal of the starter solenoid. A single wire in-
corporating a fusible link for protection passes current
to the lamp assembly. The lamp assembly has a mercury
switch which completes the circuit through the hood
assembly when the hood is open. When the hood is
closed, the mercury within the lamp assembly opens the
circuit and the lamp does not light (fig. 3R-18).

ENGINE COMPARTMENT
LAMP ASSEMBLY

SPLICE CONNECTOR
STARTER _ mNK__l._aLAcx —«_—l—————ﬂEO
SOLENOID g J
T GROUNDS
BATTERY THROUGH 1
HOOD
ASSEMBLY
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Fig. 3R-18 Engine Compartment Lamp Wiring
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COURTESY LAMPS/DOME LAMPS

GJ Modeis

CJ models equipped with the hardtop have a dome
lamp located above the liftgate. When removing the
hardtop, disconnect the wire connector located on the
left C-piilar. The lamp is operated by turning the head-
lamp switch knob counterclockwise to the stop.

The dome lamp lens can be removed by squeezing the
lens together to disengage the retaining tabs (fig. 3R-19).
The dome lamp assembly can be removed after remov-
ing the attaching screws.

Cherokee-Wagoneer Modeis

The courtesy and dome lamps operate when the doors
are opened. The door pillar switch provides a ground for
the circuit.

MOUNTING BRACKET

LAMP

Fig. 3R-19 Dome Lamp—CJ Models

Battery feed is from the headlamp switch. When the
doors are closed, the dome and courtesy lamps are oper-
ated by rotating the headlamp switch knob counter-
clockwise to the stop. The ground for the lamps is then
through the headlamp switch. The standard round dome
lamp lens has three irregularly spaced barbed tabs that
are inserted into slots in the dome lamp base to retain it.
The lens is removed by pulling it downward or by prying
it down with a small screwdriver (fig. 3R-20).
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60351
Fig. 3R-20 Remaving Dome Lamp Lens—Gherokes-Wagoneer Models

To install, align the lens tab with the proper slots and
snap it into place.

Truck Modeis

The courtesy and dome lamps operate when the doors
are opened. The door pillar switch provides a ground for
the circuit.

Battery feed is from the headlamp switch. When the
doors are closed, the dome and courtesy lamps are oper-
ated by rotating the headlamp switch knob counter-
clockwise to the stop. The ground for the lamps then is
made through the headlamp switch.

The dome lamp lens can be removed by squeezing the
lens together to disengage the retaining tabs (fig. 3R-21).
The dome lamp assembly can be removed after remov-
ing two attaching screws. The dome lamp bracket in the
Truck cab is centrally located above the rear window.

MOUNTING BRACKET

LENS
Ja2738

LAMP

Fig. 3R-21
LIGHTED VANITY MIRROR

Dome Lamp—Truck Modeis

Cherokee-Wagonaer Modsis

The lighted vanity mirror (fig. 3R-23) is attached to
the passenger sun visor. It has one lamp assembly

mounted at each end of the vanity mirror. The lamp
switch is located on the right side of the mirror
assembly.

DOME/READING LAMP

Cherokes-Wagoneer Modeis

The dome/reading lamp replaces the standard dome
lamp as an optional accessory. The dome lamp is oper-
ated by the headlamp switch or door switches like the
standard dome lamp. Two reading lamps are built into
the lamp housing and illuminate the driver or passenger
seat position. The reading lamps are operated individ-
ually by a sliding switch located next to each lamp (fig.
3R-22). The reading lamps are grounded through the
lamp assembly attaching screws to the roof bow. Refer
to Wiring Diagrams at the end of this manual for
details.

READING FEED WIRE
LAMP FOR DOME AND
BULB READING LAMPS

GROUND

READING
LAMP
SWITCH

DOME LAMP

DOME

LAMP
LENS

30194
Fig. 3R-22 Dome/Rsading Lamp—Cherokee-Wagoneer Modeis

The lighted vanity mirror assembly is equipped with a
short harness and connector :o ailow removal without
dropping the headliner. The short harness is connected
to the dome/reading lamp harness. The circuit is
grounded at the front roof rail and obtains current from
the dome/reading lamp circuit. Refer to Wiring Dia-
grams at the end of this manual for details.
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CARGO LAMP

Cherokes-Wagoneer Modeis

The cargo lamp is located in the rear headlining and
controlled by the headlamp switch, door switches, and

cargo lamp switch. The cargo lamp switch may be oper-
ated from the rear of the vehicle after lowering the
tailgate glass. The cargo lamp switch provides an addi-
tional ground switch for the cargo lamp.

NOTE: The cargo lamp on the Truck models is ad-
dressed in the exterior lighting system section of this
chapter.

GLOVE BOX LAMP

Current passes from the stoplight switch feed to the
glove box lamp socket. The glove box lamp switch is
grounded to the instrument panel and thus has no
ground wire. When the glove box is open, the switch
completes the ground circuit through the instrument
panel. Refer to Wiring Diagrams at the end of this
manual for details.

INSTRUMENT CLUSTER LAMPS

The instrument cluster lamps are covered in detail in
Chapter 3C.

’
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WIRING HARNESS COMPONENTS

Main Harness Connactor

All models have a main wiring harness connector lo-
cated at the left upper corner of the dash panel. This
connector is made up of the engine and forward lamp
harness at the engine compartment and the fuse and
instrument panel harness at the passenger com-
partment side.

The connector can be removed from the dash panel by
removing the center bolt from the engine compartment
side and the two attaching screws from the driver’s side.
Be careful not to bend the male spade terminals when
removing or installing the connector. The center of the
connector is filled with a non-conductive grease to pre-
vent corrosion of the terminals. If any wires are re-
placed on the engine compartment side, the terminal
opening must be resealed with a durable waterproof
sealer. Do not use string-type body caulk as a sealer.

Fusibie Links

Fusible links are harness wires covered with a special
non-flammable insulation. The links protect circuits

which are not normally fused due to carrying high am-
perage loads or because of their location in the chassis.

They are used to prevent major harness damage in the
event a short circuit, short to ground or overload condi-
tion occurs.

All Jeep models are equipped with fusible links, lo-
cated in the engine compartment, which protect the
circuits shown in the Wiring Diagrams.

Each link is of a fixed value for the specific load.
Replacement links are listed in the parts catalog.

NOTE: Failure of a jusible link is orten caused by a
grounded circuit: therefore, the cause of the jamilure
must be determined prior to instailing a new [ink.

Fusible Link Repiacament

(1) Disconnect battery negative cable.

(2) Follow one end of the link to the terminal end.
Foilow the remaining end to wire harness.

(3) Remove harness tape approximately 2 inches
from where link enters harness; the soidered spiice will
be visible.

(4) Following the wiring diagram, determine which
circuit(s) may have caused the failure. Test the circuit(s)
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using an ohmmeter or test light until ground condition
is located and corrected.

(3) Unsolder link from harness, solder replacement
link to harness wire(s).

NOTE: Solder jornt MUST be made wrth rosin core
solder only. DO NOT use acid or acid core solder. Protect
harness wires from damage when soldering. '

(6) Tape harness using plastic electrical tape.

(7T) Route wire as originally installed and make
connection.

(8) Connect battery negative cable and check oper-
ation of the circuit(s) involved.

IGNITION SWITCH

The ignition switch is mounted on the lower section of
the steering column and is connected to the key lock
assembly by a remote lock rod.

Removal

(1) Place key lock in Off —LOCK position and re-
move two switch attaching screws.

(2) Disconnect switch from remote rod.

(3) Disconnect harness connector and remove
switch from steering column.

Testing

The ignition switch terminals are shown in figure 3R-
24.

To test the ignition switch circuitry and continuity,
place the slide bar in the position to be tested and use
either an ohmmeter or Continuity Light J-21008.

Ignition switch slide bar positions can be easily identi-
fied by first locating the alignment hole located in the
flat portion of the switch adjacent to the terminals.
Starting from the alignment hole end of the switch, the
switch positions are: Accessory, Off —LOCK, Off, On,
and Start. Each position has a detent stop except
START which is spring loaded to release when the key is
released.

No electrical resistance should be indicated (test lamp
on) between two connected terminals. The maximum
voitage drop between any two connected terminals, as
shown in the Ignition Switch Chart, should not exceed
12.5 millivolts per amp. For example: If a 10-amp load is
drawn through the switch, maximum voltage drop
should be 10 x 0.0125 or 0.125 voit.

Instailation

Standard Coiumn

(1) With actuator rod disconnected, position switch
as shown in figure 3R-25.
(2) Move slider to extreme left (Accessory position).
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Fig. 3R-24 Ignition Switch Terminais

NOTE: The left side of the ignition switch 1s toward the
steering wheel.

(3) Position actuator rod in the slider hole and in-
stall switch to steering column being careful not to move
the siider out of the detent.
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STEERING
ROD COLUMN

OFF-LOCK

ACCESSORY

STEERING WHEEL

5

STEERING

ACCESSORY COLUMN

OFF-LOCK

OFF

ON

START

STEERING WHEEL

STANDARD COLUMN TILT COLUMN

IGNITION SWITCH

POSITION CIRCUIT

START 1-1,B-1&S CONNECTED
G-1,G-2 GROUNDED

ON 1-1 & B-1 CONNECTED
A & B-2 CONNECTED
1-3 & B3 CONNECTED

OFF OPEN

QFF-LOCK OPEN

ACCESSORY A & B-2 CONNECTED

B-1, B-2 & B-3 (COMMON CONNECTION)

Fig. 3R-25

(4) Hold key in Accessory position and push switch
down column slightly to remove slack in actuator rod.
(5) Tighten attaching screws securely.

(6) Connect white connector and then black con-
nector to switch.

(7) Install steering tube cover.

Tilt Column

(1) With actuator rod disconnected, position switch
as shown in figure 3R-25.

(2) Move
position).

siider to extreme right (Accessory

NOTE: The right side of the ignition switch is down-
ward from the steerimg wheel.
(3) Position actuator rod in slider hole.

(4) Install switch to steering column but do not
tighten attaching screws.

A42215

Ignition Switch Positions

(5) Lightly push switch down column (away from
steering wheel) to remove lash in actuator rod, while
holding key in Accessory position. Be careful not to
move slider out of detent.

(6) Tighten attaching screws securely.

(7) Connect white connector and then black con-
nector to ignition switch.

(8) Install steering tube cover, if removed.

FUSE PANEL

The fuse panel is located on the passenger com-
partment side of the dash panel, attached to the main
harness connector (figs. 3R-26 and 27).

CIRCUIT BREAKERS

CJ Modsis

Headlamps are protected by a 24-amp circuit breaker
located in the headlamp switch.
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Fig. 3R-26 . Fuse Panei Clrcuitry and Fuse Appiication—CJ Modeis Fig. 3R-27 Fuse Panei Clrcuitry and Fuse Application—
Cherokee-Wagoneer-Truck Modeis
Cherokea-Waganeer-Truck Modeis The tailgate window circuits are protected by two 30-

ampere circuit breakers located in the fuse panel.
One circuit breaker is used in the instrument panel
Headlamps are protected by a 24-amp circuit breaker switch circuit and the other is used in the tailgate key
located in the headlamp switch. operated switch circuit.
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’
Torque Specifications

Service Set-To Torques shouid be used when assembiing components.

Service In-Use Recheck Torques should be used for checking a pre-torqued item.

Service Set-To Torque Service In-Use Recheck Torque
USA (in-ibs) Metric (N-m) USA (in-ibs) Metric (N.-m)
Steering Wheel NUt ... ... ..o 35 ft-lbs 48 30-40 ft-lbs 41-54
Directional Signal Switch Handle .....................oooonn 25 3 15-30 2-3
Hazard Warning Knob Mounting Screws ..................... 5 0.5 2-5 0.2-0.5
All Torque values given in inch-pounds and newton-meters with dry fits unless otherwise specified. 703778
/ 3
Tools

J-23653 LOCK
PLATE COMPRESSOR

J-21008
CONTINUITY LAMP

J-21232-01 FRONT PUMP
OIL SEAL REMOVER
(STEERING WHEEL PULLER)

J-25300-10
HEADLIGHT AtMER
422718
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GENERAL

The horn circuit includes horn(s), horn relay, battery,
steering column wiring harness, horn ring, and the body
sheet metal.

Wagoneer, Cherokee and Truck model horns are lo-
cated on the radiator grille face panel behind the plastic
grille. The grille must be removed to gain access to the
horns.

CJ model horns are located on the inner left
wheelhouse.

A cadmium-plated ground screw is used to attach the
horn(s) to the body. Do not substitute other types of
ground screws as they may become corroded and cause a
loss of ground.

To reduce the current flow through the horn ring
contacts, a relay is used between the battery and horn.
The horn relay consists of an electromagnet and a set of
contacts arranged so that when the magnet is energized
an armature is attracted and the contacts close. A spring
keeps the contacts open when the unit is at rest. The
horn-ring contacts carry only relay current, while the
relay opens and closes the circuit between the horn and
battery (fig. 3S-1).

RED W/T

(-\: | HORN RELAY

S ==<_ HORN
i

:\\\//—' | L- CONTACT
- i |
HORN T % =
{3 b 2 3
TO MAIN RED |1 BLACK W/T
HARNESS
80264
Fig. 38-1 Horn Clrcuit Schematic

A fusible link is incorporated in the main wiring har-
ness to furnish protection against major harness
damage.

When a grounded circuit or overload occurs in the
horn circuit, damage will be limited to the fusible link.

HORN SYSTEM DIAGNOSIS AND REPAIR

In case of horn system failure, proceed as follows:

(1) Using a test light or voltmeter, check for battery
voltage in the red lead to relay before individual com-
ponents are tested or replaced.

(2) A lack of voltage indicates fusible link or har-
ness is open and cause of failure must be determined
and repaired prior to installing a replacement fusible
link or other components.

(3) The replacement fusible link is supplied in the
proper length with a terminal connector on one end.

(4) Inspect wiring between horn, relay and battery
for loose connections, faulty insulation, corroded termi-
nals, or improper ground connection at horn base.

NOTE: Be sure the clip on the horn mounting bracket
cuts through the inmer wheelhouse to ensure a good
ground.

(5) If horn does not operate when ring or button is
depressed, ground number 2 terminal (fig. 3S-1) of horn
relay with a jumper lead. If horn operates, this indicates
proper operation of horn and relay.

(6) Inspect horn ring switch and wire from switch
to relay carefully for source of trouble.

CAUTION: Do not ground red lead.

(T) If horn does not operate, ground number 2 ter-
minal and connect a jumper lead from horn reiay termi-
nals 1to 3.

(8) If horn now operates, a faulty horn relay is
indicated.

(9) If it does not operate, check wiring and con-
nections between the horn relay terminal number 3 and
horn for continuity.
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(10) Connect a jumper lead from horn base to the
vehicle chassis or engine and repeat the above tests.

(11) If horn now operates, remove attaching screw,
horn and mounting bracket, clean mating surfaces.

(12) Install horn, mounting bracket and attaching
screw, tightened screw to 15 foot-pounds (20 Nem)
torque.

(13) If horn still does not operate, horn is inoperative
and must be replaced.

(14) To check for bad component ground, place a
voltmeter between component and ground. If a sizable
voltage is shown on the meter, repair the poor ground
connection.

(15) Continuous horn operation is usually caused by
improper ground in horn ring or button wiring.

HORN ADJUSTMENT

Adjust. current by turning the adjusting screw
counterclockwise to decrease the current until the speci-
fied current is reached. Current adjustment is very sen-
sitive. Therefore, care must be taken not to turn the
horn adjustment screw too far. Turn only 1/10 of a turn
at one time.

(1) Check for normal battery voltage (about 12.6
volts). :

(2) Connect ammeter in series between horn and
battery and read current as shown in figure 3S-2.

(3) Adjust current to 4.5 amps.

NOTE: Do not stuff rags or other materials in the horn
protector to muffle the sound while adjusting, as this
changes the mbration frequency and would give a raise
i current setting. When adjusting a set of horns, each
horn should be connected and adjusted separateiy, then
check for tone by operating as a pair.

GROUND

L

SPECIFICATIONS

. Electrical Specifications

Item

Horn

BATTERY
AMMETER 42233
Flg. 38-2 CGonnection for Horn Adjustment
Current Flow
4-5 Amps
70446

Torque Specifications

Service Set-To Torques shouid be used when assembliing components. Service In-Use Recheck Torques shouid be used for checking a pre-torqued item.

Horn Bracket Screw

USA (ft—ibs ) Metric (N-m)
Service Service
Service In-Use Service in-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
...... 15 8-17 20 11-23

All Torgue values given in foot-pounds and newton-meters with dry fits uniess otherwise specified.

70445
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WINDSHIELD
WIPERS

SECTION INDEX
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Cherokes-Wagoneer-Truck Windshieid Wipers 3T-4 Tools 3T-19

CJ Windshieid Wipers 3T-1

CJ WINDSHIELD WIPER -

Page

General  3T-1 Page

Pivot Shaft Body and Linkage 3T-2 Wiper and Washer Control  3T-2

Two-Speed Wiper Motor  3T-2 Wiper Arm Repiacement 3T-2

Washer Pump  3T-3 Wiper Blade Repiacement 3T-1

GENERAL WIPER BLADE REPLACEMENT

All CJ models are equipped with a two-speed, electric The wiper blade assembly is removed from the wiper
wiper motor. arm by holding the blade away from the windshield, and
The motor is mounted on the lower left corner of the pushing it firmly against the tip of the arm to compress
windshieid (fig. 3T-1). the locking spring and disengage the retaining pin. At

MOTOR

PIVOT SHAFT
AND ARM

CRANK AND

CONTROL
KNOB

WIPER ARM SWITCH
PIVOT SHAFT

ESCUTCHEON 50605

Fig. 3T-1 Windshieid Wiper Components
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the same time, pivot the biade clockwise to unhook it
from the end of the arm.

To install, place blade assembly on wiper arm and
snap blade assembly into position.

WIPER ARM REPLACEMENT

(1) Remove windshield wiper arm from pivot shaft
body with Remover Tool J-22128 as shown in figure
3T-2.

WIPER ARM
REMOVAL TOOL.

~

WIPER ARM

90552

Fig. 3T-2 Wiper Arm Removai

(2) To install, push wiper arm over pivot shaft. Be

sure pivot shaft is in Park position and wiper arm is
positioned as shown in figure 3T-3.

RO a8
74N
% \ )
A
i R
k DRIVER SIDE

‘ 2-1/2 INCHES

PASSENGER SIDE
3-1/8 INCHES

Fig. 3T-3 Wiper Arm Park Position
PIVOT SHAFT BODY AND LINKAGE

Removal
(1) Remove right and left wiper arms.

60612

(2) Remove nuts attaching pivots to windshield

frame.

3) Remove necessary top coraponents from wind-
shield frame.

(4) Remove right- and left windshield hoiddown
knobs and fold windshield down.

(5) Remove right and left access hole covers.

(6) Disconnect wiper motor drive link from left
wiper pivot.

(T) Remove pivot shaft body and linkage from ac-
cess hole.

Instailation

(1) Install pivot shaft body and linkage in wind-
shield frame.

(2) Connect wiper motor drive link to left wiper
pivot.

(3) Install right and left access hole covers.

(4) Raise windshield to upright position and install
right and left windshield holddown knobs.

(5) Install nuts attaching pivots to windshield
frame.

(6) Install right and left wiper arms.

{(7) Install necessary top components on windshieid
frame.

WIPER AND WASHER CONTROL

The control switch is mounted on the instrument
panel. The switch is a through-type multi-position
switch which does not require grounding for proper
operation.

The two-speed wiper motor is energized for contin-
uous wiping action by turning the control knob in a
clockwise direction.

The electric washer pump is operated by depressing
the wiper control knob.

Removal

(1) On models with air conditioning, remove screws
attaching evaporator assembly to instrument panel and
lower evaporator assembly.

(2) Remove control knob.

(3) Remove nut and switch.

(4) Mark wire color locations on switch and dis-
connect wires.

Instailation

(1) Connect wires to switch, in proper location as

noted above.

(2) Position switch in instrument panel and install
attaching nut.

(3) Install controi knob.

(4) Install evaporator assembiy, if removed.

TWO-SPEED WIPER MOTOR

The wiper motor is protected by a 4.5-amp circuit
breaker in the fuse panel.
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When the wiper switch is moved to the low speed
position, current flows from the fuse panel to terminal B
" ifig. 3T-4) of the wiper switch, through the wiper switch
to terminal 2. then through the green wire to the motor
low speed brush and through the armature to ground.

2
\\ gy
" N
R |9
D w D
©)
29
e
3
Selector Position
Off or Park 8-1
Low Speed 8-2
High Speed. 8-3
Wash B-W

80343

Fig. 3T-4 Continuity Test for Wiper Switch

With the wiper switch in the high speed position,
current flows from the fuse panel to terminal B of the
wiper switch, through the wiper switch to terminal 3,
then through the red wire to the motor high speed brush
and through the armature to ground.

When the wiper switch is turned off, current flows
from the fuse panel to terminal B of the wiper switch,
through the wiper switch to terminal 1, then through
the black wire to the park contact points to the motor
low speed brush and through the armature to ground.
When the cam on the wiper drive gear opens the park
contact points, the feed circuit o the motor low speed
brush is interrupted and the motor is in park.

Troubleshooting Procedurss

The wiper motor may be operated independently of
the switch to aid in determining defective components.

NOTE: The wiper motor must be grounded for proper
operation awnd durng all wiper tests.

With ignition switch on, check for 12-volts at switch
terminal B. If 12-volt test lamp lights but wiper motor
does not operate, connect a jumper wire from ground
strap on motor to a good body ground. If motor still does

not operate, disconnect wiring from swtch. Using a
jumper wire, connect switch terminals 2 .nd B. This
connection should give low speed operation. If wiper
motor does not operate in low speed, there is an open in
the green wire, a defective internal motor connection or
a stuck low speed brush.

To obtain high speed, connect a jumper wire between
terminals 3 and B. If wiper motor fails to operate, there
is an open in the red wire, a defective internal motor
connection, or a stuck high speed brush.

With the wiper blades in a position other than park,
connect a jumper wire between terminals 1 and B. The
wiper blades should run on low speed and stop in the
park position. If the motor does not run after making
the jumper connection, there is an open in the black
wire, a defective internal motor connection, a mis-
aligned or damaged set of contact points or a bad con-
nection through the park point set to the low speed
brush. If the wiper motor runs but does not park, the
cam on the drive gear is not sufficiently breaking the
contact points.

If wiper motor operation is intermittent, a defective
solder joint, wiring connection, body ground or worn
brush may cause the condition.

Removal with Crash Pad

NOTE: Without crash pad, remove wiper motor cover.

(1) Remove necessary top components from wind-
shield frame.

(2) Remove right and left windshield holddown
knobs and fold windshield down.

(3) Remove left access hole cover.

(4) Disconnect drive link from left wiper pivot.

(5) Disconnect wiper motor wire harness from
switch.

(6) Remove attaching screws and remove wiper
motor.

Installation with Crash Pad

(1) Position wiper motor on windshieid frame and
instalil attaching screws.

(2) Connect wiper motor wire harness to switch.

(3) Connect drive link to left wiper pivot.

{4) Install left access hole cover.

(5) Raise windshield to upright position and install
right and left windshield holddown knobs.

(6) Install necessary top components on windshield
frame.

WASHER PUMP

The electric washer pump assembly is mounted in the
water reservoir. The impeller motor case is grounded to
the body sheet metal by a black ground wire. It is ener-
gized by a yellow feed wire from the single blade termi-
nal on the control switch.



3T-4  WINDSHIELP WIPERS

CHEROKEE - WAGONEER -
TRUCK WINDSHIELD WIPER

Page

Control Switch  3T-15
Diagnosis and Clrcuitry  3T-7
General 3T-4

Intermittent Governor  3T-16

Specifications  3T-19

Page
Wiper Arm Replacement  3T-4
Wiper Blade Element Repiacement  3T-4
Wiper Blade Repiacsment 37-4
Wiper Motor  3T-16
Wiper Pivot Shatt Body and Link Assembly 37-5

GENERAL

The two-speed electric windshield wipers and electric
washers are standard equipment. An optional inter-
mittent wiper system provides a pause between wipe
cycles for use during conditions of very light
precipitation.

The controls for the windshield wipers are mounted
on the instrument panel to the left of the steering
column.

The electric wipers are operated by turning the con-
trol knob to the right. For intermittent operation, turn
knob to the left. Electric washers are actuated by de-
pressing the wiper control knob.

The wiper arms are actuated by a link and pivot
assembly attached to the wiper motor.

The wiper motor is mounted to an adapter plate
mounted to dash panel.

The wiper arms move in a tandem-like action and
park to the right side of the car.

CAUTION: The wiper arms and blades must not be
moved manually from side to side or damage could
result.

WIPER BLADE REPLACEMENT

(1) To remove wiper blade from mounting pin on
wiper arm, pull up on retainer spring and remove wiper
blade (fig. 3T-5).

(2) To install, push blade frame onto mounting pin
so that retainer spring engages pin. Be sure blade is
securely attached to arm.

WIPER BLADE ELEMENT REPLACEMENT

(1) Place frame of wiper blade on a firm surface
with notched end of blade element backing strip as
shown in figure 3T-6.

(2) Pull up and twist counterclockwise plastic back-
ing strip, unlocking backing strip from retaining tab.

(3) Slide backing strip down and align with next
retaining tab, twist slightly and unlock backing strip
from retaining tab.

(4) Repeat procedure for remaining tabs until blade
element is detached from frame.

(5) To install, engage notched end of blade element
backing strip with first wiper blade frame retaining tab.

RETAINING SPRING ‘

A

\/\ ,_\;‘AME
ARM
REMOVAL 60096
RETAINING SPRING
FRAME

\

\\\\§

MOUNTING PIN i

INSTALLATION
Fig. 3T-5 Wiper Blade Replacement

(6) Slide backing strip up and align with next back-
ing strip.

(7) Repeat procedure for next three retaining tabs.

(8) For last retaining tab, place frame on firm sur-
face, pull up and twist backing strip clockwise, locking
strip into retaining tab.

WIPER ARM REPLACEMENT

(1) Raise blade end of arm from windshield and
move spring tab away from pivot shaft. Disengage aux-
iliary arm retainer clip (driver’s side only) from pivot
pin and pull wiper arm from pivot shart.

(2) To install, start wiper on pivot shaft, position
auxiliary arm on pivot and slide retaining clip down to
lock arm in position. Push wiper arm down on pivot
shaft until it bottoms. Be sure that pivot shaft is in Park
position and wiper arm is positioned as shown in figure
3T-7.

(3) Wet windshield and recheck Park position by
operating wiper motor several times—ON and OFF.

60097
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PULL UP
AND TWIST

PLASTIC BACKING
STRIP

NOTCH

RETAINING

PRESS TABS

DOWN

RETAINING TAB

FRAME

RUBBER BLADE

FIRM SURFACE

\\\ 90980
Fig. 3T-6 Wiper Blade Element Repiacement
WIPER PIVOT SHAFT BODY AND LINKAGE Installation without Air Conditioning
) (1) Install wiper pivot shafts and linkage.
Removal without Air Conditioning (2) Connect drive arm to motor crank.
. . ‘ (3) Install gaskets, escutcheons, washers, pivot
(1) Remove wiper arms, pivot shaft nuts, washers,

shaft nuts, and wiper arms.
escutcheons, and gaskets (fig. 3T-3). ° )
(2) Disconnect drive arm from motor crank. Removal with Air Conditioning
(3) Remove individual links where necessary to re-

move pivot shaft bodies without excessive interference. (1) Disconnect battery negative cable.
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Fig. 3T-7 Wiper Arm Park Location Measurements (Inches)

(2) Remove left wiper arm, pivot shaft nut, washer,
escutcheon and gasket.
(3) Remove instrument cluster as outlined in Chap-

ter 3C.

BLADE

ARM

GASKET

LEFT PIVOT
SHAFT BODY

WAVE WASHER @\

BOLT \%é/

|_ARTICULATING

GASKET

CONNECTING
LINK

(4) Remove left defroster duct.

(5) Disconnect drive arm from motor crank arm.

(6) Lower glove box to gain access to right linkage
clip and remove clip.

(7) Remove screws attaching left pivot shaft body.

(8) Remove left pivot shart body and linkage assem-
bly through instrument cluster opening.

Instailation with Air Conditioning

(1) Install left pivot shaft body and linkage assem-
bly through instrument cluster opening.

(2) Position left pivot shaft body in opening and
install attaching screws.

(3) Connect linkage to right pivot shaft body and
install clip and glove box.

(4) Connect drive arm to motor crank arm.

ESCUTCHEON

RIGHT PIVOT
SHAFT BODY

CRANK ARM

Jal104as

Fig. 3T-3 Windshieid Wiper Components
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(5) Install left defroster duct. DIAGNOSIS AND CIRCUITRY

(6) Install instrument cluster as outlined in Chapter

3C. This section is a guide to troubleshooting the wind-
(7) Install gasket, escutcheon, washer, pivot shaft shield wiper system used on Cherokee, Wagoneer and

nut and left wiper arm. Truck models. It consists of two parts: Diagnosis Charts
(8) Connect battery negative cable. and Circuitry lustrations (fig. 3T-9 and 3T-10).

Service Diagnosis

WINDSHIELD WIPERS DO NOT OPERATE OR
OPERATE AT ONE SPEED ONLY

BOTH SPEEDS HIGH OR LOW SPEED -

CHECK FOR FOREIGN OBJECT INTERFERING WITH WITH IGNITION SWITCH ON AND WIPER SWITCH AT
LINKAGE. LOW SPEED AND THEN HIGH SPEED SETTING, CON-
NECT A TEST LIGHT BETWEEN THE TERMINALS OF
THE WIRING HARNESS PLUG THAT CONNECT TO
SYSTEM IS FREE THE WIPER MOTOR LEAD AND GROUND AS FOL-
LOWS:

LOW SPEED: HIGH SPEED:

BLUE W/TR BLUE AND
AND GROUND GROUND

NO LIGHT

NO CONTINUITY OF CIRCUITRY TO THE WIPER
MOTOR — CHECK IGNITION SWITCH, WIPER SWITCH, LIGHT ON
HARNESS, AND TERMINALS FOR OPEN CIRCUITS.

4

CHECK FOR LOOSE OR MISALIGNED CONNECTION BE-
TWEEN WIRING HARNESS PLUG AND MOTOR PLUG —
CHECK MOTOR GROUND STRAP CONNECTIONS.

IF STILL WILL NOT OPERATE ON HIGH AND/OR LOW
SPEED, REPLACE WIPER MOTOR.
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3T-8 WINDSHIELD WIPERS

Service Diagnosis (Continued)

WINDSHIELD WIPERS DO NOT PARK

4

VERIFY THE COMPLAINT.

Y

DISCONNECT THE WIPER MOTOR AND DO THE FOR-
LOWING AT THE WIPER MOTOR PLUG.

1. CONNECT THE BLACK TO THE WHITE LEAD.
2. FEED 12 VOLTS DIRECTLY TO THE RED LEAD.

|
| |

PARKS OK NO PARK

|

5 ¢

WITH IGNITION SWITCH ON AND WIPER SWITCH AT REPLACE THE WIPER MOTOR.
OFF (PARK) SETTING, DO THE FOLLOWING AT THE
WIRING HARNESS PLUG THAT CONNECTS TO MOTOR:

CONNECT A TEST LIGHT BETWEEN GROUND AND
PINK W/TR LEAD.

CHECK CONTINUITY BETWEEN YELLOW W/TR LEAD
AND BLUE W/TR LEAD.

|

NO LIGHT AND/OR
NO CONTINUITY

RECHECK HARNESS CONNECTIONS BETWEEN MOTOR
AND INSTRUMENT PANEL SWITCH.

NQOT OK oK
|
!
4

REPAIR HARNESS CONNECTION. REPLACE INSTRUMENT PANEL SWITCH.
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WINDSHIELD WIPERS 3T-9

Service Diagnosis (Continued)

WIPER MOTOR QUITS WHILE WIPING

WITH ENGINE IDLING AND BLOWER MOTOR ON HIGH

OPERATE WIPERS AT HIGH SPEED SETTING FOR FIVE
(5) CYCLES CONSISTING OF 3 SECONDS OF WATER

AND 57 SECONDS DRYING.

STOPS SUDDENLY OR
OPERATES INTERMITTENTLY
(CIRCUIT BREAKER OPENS)

STRUGGLES TC A COMPLETE
STOP (STALLED MOTOR)

*TEST CIRCUIT BREAKER.

CLEAN GLASS AND/OR
REPLACE WIPER BLADES.

**REPEAT 5 CYCLE TEST.

|

STILL STOPS DURING TEST

REPLACE BLADES.

STILL STOPS DURING TEST

*TEST CIRCUIT BREAKER.

**REPEAT 5 MINUTE (5 CYCLE) TEST.

STILL STOPS DURING TEST.

l

REPLACE MOTOR.

*

CIRCUIT BREAKER IS INTEGRAL WITH INSTRUMENT PANEL SWITCH.

** ALLOW MOTOR TO COOL TO 140° F OR LOWER BEFORE STARTING REPEAT TESTS. IF MOTOR IS 140° F OR LOWER, THE
HAND CAN BE HELD AGAINST MOTOR WITHQUT DISCOMFORT.
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Service Diagnosis (Continued)

NO INTERMITTENT WIPER — HIGH, LOW SPEED
AND PARK OK

Y
VERIFY THE CONDITION:

A

DO BLADES STOP AND START IN MIDDLE OF CYCLE,
ERATICALLY?

_YES

TEST CIRCUIT BREAKER.

TR

| ._..CHECK CONTINUITY OF WIPER SWITCH.

B e e RS ]

'NOTOK

l oK T AT
REPLACE SWITCH. CHECK CONTINUITY OF WIRING BETWEEN SWITCH,

GOVERNOR AND GROUND.

NOT OK - | oK

REPAIR WIRING AS NECESSARY.

REPLACE GOVERNOR.

*WIPER SWITCHES HAVE INTERNAL CIRCUIT BREAKERS WHICH REQUIRE REPLACEMENT OF ENTIRE SWITCH.
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Service Diagnosis (Continued)

NO INTERMITTENT WIPE, LOW SPEED
AND PARK — HIGH SPEED O.K.

4

VERIFY THE CONDITION.

y

NO INTERMITTENT OR LOW SPEED WIPE.

i 9
CHECKX CONTINUITY OF WIPER SWITCH..

. NOT 0K

. REPLACE WIPER SWITCH- .

Y

WIPER SWITCH OPERATES ERRATICALLY IN INTER-
MITTENT OR LOW SPEED — HIGH SPEED 0.K.

]

CHECK FOR LOOSE CONNECTORS ON GOVERNOR.

GOVERNOR, WIPER MOTOR AND GROUND.

CHECK CONTINUITY OF WIRING BETWEEN SWITCH,

NOT OK

REPAIR WIRING AS NECESSARY.

Y Y

"REPLACE GOVERNOR.
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#

Service Diagnosis (Continued) ,

WINDSHIELD WASHER DOES NOT OPERATE

ARG, | RSt oo sty

VERIFY THE CONDITION.

MOTOR RUNS BUT DOES NOT PUMP OR IS WEAK. MOTOR WILL NOT RUN

o

CHECK FOR BLOWN FUSE IN FUSE PANEL.

.

CHECK FLUID LEVEL, CHECK FOR SPLIT, LOOSE, AL I s . ) e
PINCHED, OR KINKED HOSE, CHECK FOR RESTRIC:
TIONS IN HOSE. CHECK FOR DIRT OR ICE IN JET

OPENINGS..
NOT OK. oK’
o g A a b, et b el 1o e ST OB T L e Bt . PRSP TR .
oK.
i
! - REPLACE FUSE DISCONNECT HARNESS PLUG AT
: : RESERVOIR AND CHECK FOR POWER BY

INSERTING A TEST LIGHT ACROSS. r) L
CONNECTOR TERMINALS. ENERGIZE :
WASHER CIRCUIT BY CLOSING INSTRU- " | :
MENT PANEL SWITCH-AND-{GNITION>—=="" I~

SWITCH.
[ e 5 i
LIGHT ON . B T T e TIGRT
. A —————————— o S - o nad _l > o PGP, TS
RECONNECT PLUG-IN TO MOTOR AND CHECK FOR OPEN HARNESS WIRE,
CHECK FOR-TIGHT CONNECTION= " |~ | GROUND WIRE OF DEFECTIVE INSTRU-
MENT PANEL SWITCH. REPAIR DEFECT.

'; MOTOR DOES NOT RUN.

=~ REPLACE WINDSHIELD WASHER PUMP ASSEMBLY.
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FUSE
PANEL

WINDSHIELD WIPERS 3T-13

RED W/TR RED W/TR
WIPER N
1 SWITCH 6
T NOTE: WIPER SWITCH
gLRE“;\UKER OPERATES TWO
SETS OF CONTACTS
= SIMULTANEOQUSLY
Fe
> |12 SWITCH
Z POSITIONS
H P H P < P — OFF
L P e D> |2 L-LOW
@) ] H - HIGH
<
| 2
i L&l
e et Y PR PN
T.}/_. e R s ___\r__- 5
=
= 3 E =
~ ~
2 3 4 s 2
w o S < (=]
b | a g z w
= T a <
@ >
VT AT A l
\/__._Y___A\__A\ T
b ) WASHER
= £ g 2 PUMP
*r | ] < o
3 a a
b4
(8]
g
e |
[e2]
WIPER
MOTOR
<
NOTE: IN RUN MODE, ey [
SWITCH MOTOR SWITCH o
CONTACTS MOVE TO £
INTERMITTENT
PARK POSITION

ONCE EVERY MOTOR

j— REVOLUTION TO
PROVIDE PARK

FUNCTION.

Fig. 3T-9  Windshieid Wiper Circuitry
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3T-14 WINDSHIELD WIPERS

NOTE: WIPER SWITCH OPERATES THREE SETS
OF CONTACTS SIMULTANEOQUSLY.
i
5 e :gg%}éns
= BREAKER POSITIONS
= 2 P — OFF
£ % S RIS, SR, | — INTERM.
3 = L -LOwW
Q 5 H — HIGH
5 |3
<
& S
~
2
a
w
[+ - — o —
b AN > R R S =
< & GROUND THROUGH INSTRUMENT
= o PANEL.
« > o
g -
B i 2
= 2 ¥ w
a % = ) =
rm} Z o 2 T
o a [ @ 3
AT u%
INTERMITTENT
Tl % GOVERNOR
-
& <)
« 3 Q
e 2
= w
2 w = 5
2 < 2 I 3 NOTE: IN RUN MODE,
< 3 i 3 T MOTOR SWITCH
CONTACTS MOVE TO
INTERMITTENT
N/ V™ T T TV T T TV T WV TNV PARK POSITION
ONCE EVERY MOTOR
FUSE _\(_ i AL ¥ SOOI Y. AL .4 REVOLUTION TO
BLOCK PROVIDE PARK
& FUNCTION.
c =
= s 3
= g =
¥ w w | v
2 2 2> i
= - - w 2
B a o > o
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<
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Fig. 3T-10 Windshield Wiper with Intermittent Governor Clrcuitry



WINDSHIELD WIPERS 3T-15

CONTROL SWITCH

Removal

A one-way friction spring in the control knob retains
it to control switch shaft. This one-way spring allows
knob to be installed but prevents its removal unless
spring tension is released.

(1) Disconnect battery negative cable.

(2) To remove, locate small notch at base of knob
and insert a small screwdriver at that point. Apply
pressure to release spring and pull knob from shaft.

(3) Remove slotted trim nut from front of switch.

(4) Push switch through instrument panel, dis-
connect from harness and remove.

Instailation

(1) Connect switch to harness and push through
instrument panel.

(2) Install slotted trim nut on front of switch and
tighten.

(3) Align control knob and push on shaft.

(4) Connect battery negative cable.

Switch Test

(1) Check wiper switch continuity using Continuity
Light J-21008 or an ohmmeter. Continuity should exist
between terminals at various switch positions as shown
in figure 3T-11.

(2) Variable resistance between number 4 and 5 ter-
minals of an intermittent wiper system must be checked
with an ohmmeter. This resistance controls governor
operation for intermittent wiping. If intermittent wipe
cycle is not operating, but system does operate at both
low and high speed, resistance between number 4 and 5
terminals should be checked. With switch control knob
rotated to full counterclockwise position, ohmmeter
should indicate 5600 to 8400 ohms. As control knob is
rotated in a clockwise direction, resistance should de-
crease to a minimum of 100 to 900 ohms.

(3) If continuity and resistance do not check out as
specified, switch must be replaced. Check wiring for
proper continuity if switch tests indicate proper
operation.

Circuit Breaker Test

The circuit breaker is located in the wiper control
switch and has a rating of 7 amps.

Two separate tests are necessary to check for correct
circuit breaker operation.

Test 1

Connect switch to tester as shown in figure 3T-12. Ad-
just current draw until it equals circuit breaker rating.
Leave switch connected to tester for ten minutes. Cur-

Standard Intermittent
Off or Park 1-2 1-2
34 45
1-2
Low Speed 1-2-3 4-5 to Case
4-5
1-2-3
High Speed 1-2-5 4.5 to Case
4-5
1-2
Intermittent 45 it Case ;
4_5Vanable Resist.
19K w0 7K
Wash 1-2 12
6-7 6-7
41528
Flg. 3T-11 Continuity Test for Wiper Switches

VOLT-AMP
ALTERNATOR
TESTER

BLADE-TYPE
SWITCH

BATTERY

41529

Fig. 3T-12  Clrouit Breaker Test

rent reading on ammeter shouid remain at rated cur-
rent. If circuit breaker opens during ten minute period,
replace wiper switch assembly.



3T-16 WINDSHIELD WIPERS

Test 2

Connect switch as shown in figure 3T-12. Adjust current
draw until it is twice switch rating. Current reading on
ammeter should drop to zero within 15 seconds. If it
takes longer than 15 seconds for circuit breaker to open
(current reading drops to zero), replace wiper switch
assembly.

INTERMITTENT GOVERNOR

To check the intermittent governor accurately re-
quires electronic testing equipment. However, if the in-
termittent wipe cycle is not satisfactory, check related
components such as the motor, control switch, and con-
necting wires. If all components function propertiy, in-
stall a new governor.

The electronic governor assembly is contained in a
two-inch cube which is attached to an instrument panel
bracket adjacent to the wiper control switch. The 6-inch
governor lead piugs into the wiper controi switch and
the shorter, 4-inch lead plugs into the instrument panel
harness (fig. 3T-13).

PN INSTRUMENT

L YO PANEL WIRE

CONTROL
SWITCH
& INTERMITTENT
GOVERNOR
41534
Fig. 3T-13 Intermittent Governor
WIPER MOTOR
Removal

(1) Remove screws attaching motor adapter plate to
dash panel.

(2) Separate wiper wiring harness connector at
motor.

(3) Pull motor and linkage out of opening to expose
drive link-to-crank stud retaining ciip. Raise up lock tab
of clip with a flat blade screwdriver and slide clip off
stud.

(4) Remove wiper motor assembly.

Installation

(1) Position wiper motor assembly and insert crank
stud into drive link bushing.

@ <
@2 HARNESS \/;)/\)_‘

{2) Press retaining clip onto stud and slide it in
place in stud groove (fig. 3T-14). Check for positive
retention.

LN
%%%

%%

41526

Fg. 3T-14 Linkage Retainer Clip Instailation Sequencs

(3) Install wiper motor attaching screws. Tighten
attaching serews to 25 inch-pounds (3 Nem) torque.

Current Draw Test—On Vehicie _

(1) Remove wiper arms and biades and disconnect
motor lead.

(2) Connect negative lead of ammeter to positive
battery post (fig. 3T-15).

LOW SPEED
CONNECTION
WHITE (SHOWN)
HIGH SPEED
CONNECTION
BLUE

VOLT-AMP-ALTERNATOR
TESTER

CHECK TO BE
SURE MOTOR IS = '
GROUNDED 41530

Fg. 3T-15 Wiper Motor Current Draw Tast Connections

(3) Connect other ammeter test lead to biue wire
w/tracer terminal (low speed) of motor harness. Current
draw should be approximately one amp out not more
than three amps.

(4) Connect blue wire terminal (high speed). Cur-
rent draw should remain about the same. In either case,
current draw should not exceed three amps.



WINDSHIELD WIPERS 3T-17

Park Test

(1) Disconnect motor from harness connection.
Temporarily contact a battery feed to either blue or blue
w/tracer wire to move wiper arms and biades away
from normal park position.

(2) Insert jumper wire from white to black wire
terminals (fig. 3T-16).

CHECK TO BE SURE MOTOR IS GROUNDED

CONNECT TO POSITIVE
TERMINAL OF BATTERY

41531

Fig. 3T-16 Park Test

(3) Contact a battery feed to red wire terminal of
motor harness. Motor should operate until wipers have
reached normal park position.

(4) If wiper motor does not park correctly, replace
or repair wiper motor:.

Disassembly

CAUTION: The motor field consists of two permanent
ceramic-type magnets which can be damaged by pound-
img on the motor housing or the magnets.

NOTE: Mark position of drive crank with respect to
output shayt for correct assembly.

(1) Remove drive crank attaching nut, drive crank,
spring washer, and plain washer (fig. 3T-17).

(2) Remove screws attaching mounting bracket to
motor. Separate bracket from motor and remove screw
attaching ground strap to bracket.

(3) Remove screws attaching gear housing cover to
housing. Remove cover and gasket.

(4) Remove idler gear and pinion by pressing shaft
(with push nut) out of gear housing.

(5) Remove motor through-bolts and motor
housing.

NOTE: The field magnets wiil hold the armaturein the
motor housing as it is removed jrom the gear housing.

(6) Remove end play spring, output gear and shaft,
switch lever, switch washer, and seal from gear housing.

(T) Remove brushes, harness, and springs from end
head.

(8) Remove end head assembly.

(9) Remove parking lever pin from gear housing.

(10) Remove all old lubricant from gear housing and
components.

(11) Inspect gear housing and all components for
damage or excessive wear. Replace damaged or exces:
sively worn components.

(12) Apply a coating of American Motors All Pur-
pose Lubricant, or equivalent, to all bearing surfaces
and gears.

Assembly

(1) Position gear housing on a flat surface with
inside of housing facing up.

(2) Position switch washer and switch lever in gear
housing with cam rider pointing toward output shaft
hole.

(3) Install seal and output gear and shaft in gear
housing. Make certain switch lever is clear of cam and
gear assembly.

(4) Position idler gear and pinion on shaft, and in-
sert shaft through switch lever and switch washer into
gear housing. Use a drift and hammer to lightly tap
shaft to proper depth. A 0.001 to 0.007-inch clearance
between push nut and gear must be maintained to
prevent preloading the idler gear.

{5) Install end play spring in gear housing.

(6) Install parking lever pin in gear housing.

(7) Attach brush terminals and switch terminals to
end head.

(8) Position end head on gear housing and secure
with attaching screws.

(9) Install springs and brushes in end head. Hold
each brush in the fully retracted position with tag wire
as shown in figure 3T-18.

(10) Apply a small amount of lubricant to armature
end shaft and ball.

(11) Instail armature in gear housing and remove tag
wire brush retainers.

NOTE: Make certain plastic thrust button in end play
spring is bearing against end of armature shaft.
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NUT

DRIVE CRANK
SEAL

BRACKET
SCREW
GROUND STRAP
SPRING WASHER
PLAIN WASHER
GROMMET
GEAR HOUSING

v

SOONAGMPpWN -

-

(12) Instail motor housing on armature, holding ar-
mature worm gear to prevent magnetic field from pull-

ing armature out of position in gear housing.

(13) Align indicator marks on motor housing and
gear housing before inserting through-bolits.
(14) Install through-bolts securing motor housing to

gear housing.

SHAFT

SWITCH WASHER

SWITCH LEVER

QUTPUT GEAR AND SHAFT
END PLAY SPRING

IDLER GEAR AND PINION
GASKET

SCREW

COVER

PUSH NUT

BRUSHES AND HARNESS

Fig. 3T-17  Wiper Motor and Transmission Componsnts

END HEAD
ARMATURE
BALL

MOTOR HQUSING
BOLT

SCREW

BRUSH

SPRING
PARKING LEVER PIN
SCREW

SEAL

41532

(15) Apply generous amount of lubricant to gear
housing cavity.

(16) Position gasket and cover on gear housing and

install two attaching screws.

(17) Position motor assembly and ground strap on

screw.

mounting bracket and install ground strap attaching
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TAG WIRE

80490

Fig. 3T-18 Tag Wirs Brush Retalners

(18] Install grommets in mounting bracket and se-
cure motor assembly to bracket with attaching screws.
Tighten attaching screws to 23 inch-pounds (3 Nem)
torque.

(19) Install piain washer and spring washer on out-
put shaft, position drive crank on output shaft in the
marked position from whicn it was removed, and instail
nut. Tighten nut to 120 inch-pounds (14 Nem) torque.

WINDSHIELD WASHERS

The electric pump assembly is mounted in the bottom
of the water reservoir. The impeller motor case is
grounded to the car body by a ground wire. It is ener-
gized by a feed wire from the number 6 and 7 terminals
on the control switch.

SPECIFICATIONS

Torque Specifications

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torgues should be used for checking a pre-torqued item.

USA (in-ibs) Metric (N-m)
Service In-Use Service in-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
Wiper Motor MTG. Plate 10 COWl— - - « =« =+ st oo e m o e 23 15-35 3 24
Windshield Wiper Pivot 10 CoOWl— . . .« o v oo v 118 100-135 13 11-15

All Torque values given in newton-meters and inch-pounds with dry fits uniess otherwise specified.

WIPER ARM
REMOVAL TOOL
J-22128

J-21008
CONTINUITY LIGHT

s WEE bt

ansrr

pe CP

s

iy

-

Tools

70269

e
— e
e

w_ao—
=

J-253589-C
TORX BIT AND
SOCKET SET

70119



NOTES




TAILGATE
WINDOW |
DEFOGGER

JU-1

lIIlllIl-IlI.l-I---l--IIlIIIIlIIllllIllIlIIllIllIlIIIIIIIlllIIIlIIIIIllIIlI-IIIII-I-IIIIIIIIIIIIIII

Page
General  3U-1
Grid Repair  3U-3

GENERAL

The electrically-heated tailgate window grid consists
of two vertical bus bars and horizontal rows of heating
elements of silver-bearing, ceramic enamel compound
that is fused to the inside surface of the tailgate glass. A
control switch, pilot lamp, timer-relay and wire harness
complete the circuit.

INDEX

Page

Testing  3U-2

Braided wire, soldered to each bus bar at 2-1/2-inch -
intervals, serves as the electrical feed and ground for the
grid. The grid feed wire is attached to the timer-relay,
mounted inside the tailgate. The feed to the relay is
supplied by a wire attached to the fuse panel power
tailgate terminal (fig. 3U-1).

A separate control circuit, connected to the heater
control switch, operates the relay and timer in the relay.

TIMER ” 1
SMToe
e 488 RED W/TR 12 __._@_-'
woToR " "

308
ANGE
TIGATE “
a8 TAN 12 ___Eg ‘
3=
5 =
spuIcE j
2 i
2
H {
478 BRAN 14 : l
] :
A 8
2 fust TAILGATE 58
= TRANSMISSION smTcH
3 KICKDOWN ORANGE
2 SWITCH b d
H 3 &1 | I
> OEFOGGER & MEATER GND - L z o o rumeLE i i
! z = g g OISCONNECT SWITCH !
! @ ~O. 10STUD H z <3 SwiTcH ‘ o |
z - EIN 0 o
IDE | = 3 13 | stue T weareo
1D OEFOGGER ' 3 : | | ——— | ieon
SWITCH i H | ! ot
GE ! { i 1 | | {1 ~
! | | |
| | . | ;
L. sspureLe 18 _L____—‘ l— i !
i1 i S
|

3H BLACK 18 =t
OEFOGGER LT \

L 20 ORANGE 16 .

d EEOEE
| EBED o (=)

L I T

48 TAN 12 1

47 BROWN 12 et

45 RED W/TR 12

99 PURPLE 16

[

18

\J
Fig. 3U-1
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Heated Rear Window Wiring Diagram
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With the control switch on the instrument panel acti-
vated and ignition switch On, the relay contacts close.
The timer in the relay-operates the defogger for 8 to 12
minutes, depending on the ambient temperature, or un-
til the control switch or ignition switch is turned Off.
The pilot lamp indicates system operation.

NOTE: The defogger switch and the electric tatlgate
unndow switch are serviced as an assembly.

TESTING

Switch Test

(1) Turn ignition switch On and press defogger
switch.

(2) Disconnect optional equipment wiring harness
at connector under dash. Connect a 12-volt test lamp
from purpie wire (89) to a good ground (fig. 3U-1). Test
lamp should light.

(3) Shut off defogger switch and test lamp should
not light.

(4) To test indicator light, disconnect orange wire
from lamp. Connect jumper wire from accessory termi-
nal of new fuse panel to orange wire. With ignition
switch turned to Accessory position, the lamp shouid
light.

Relay Test

NOTE: Terminals on the relay are labeled X, L and P.

(1) Attach negative lead of voltmeter to ground.

Probe red w/tr wire (X-terminal) with voltmeter posi-
tive lead. Voltmeter should indicate battery voltage re-
gardless of ignition switch position.
If no voltage is indicated, operate the tailgate window.
(The tailgate window and rear window defogger are fed
by the same wire.) If the window operated, the wire
between the window switch and relay is open.

(2) Probe orange wire (L-terminal) with voltmeter
positive lead. No voltage should be indicated.

(3) Turn ignition switch to On or Accessory posi-
tion. Voltmeter should indicate voltage. If no voltage is
indicated, relay is defective, or is not receiving voltage
from purple wire (P-terminal).

[f reiay activates properly, it should remain energized
8 to 12 minutes before opening (ignition switch must
remain On). If the time period is too short or excessively
long, reiay is defective.

(4) If relay did not energize, connect jumper wire to
known good 12-volt source in tailgate and probe relay P-
terminal. If relay clicks when probed, trace purple wire
for open or short.

If relay does not click when probed by jumper, check
relay ground and repair if necessary. If relay still fails to
operate, it is defective.

Grid Test

When a grid is inoperabie due to an open circuit, the
area of glass normally cleared by that grid will remain
fogged or iced until adequately warmed by the adjacent
grids. Use the foilowing procedure to locate a broken
grid.

(1) With engine running at idle, press tailgate win-
dow defogger switch. Defogger lamp should light, in-
dicating defogger operation.

NOTE: The feed wire is connected to the right side
(passenger side) of the window and the ground con-
nection is om the left side of the window.

(2) Use 12vdc voitmeter and contact positive lead of
voltmeter to right side (feed) vertical bus element on
inside surface of giass. Contact negative lead to left side
(ground) bus element (fig. 3U-2). Voltage drop indicated ~
on meter shouid be 11 to 13 volts. Connect negative lead
of voltmeter to good ground—meter reading should not
change.

CENTERLINE OF GLASS

BROKEN /
GRiIO BROKEN
\ ] GRID
X
b8 o
N
=
.Y H
N poe
- ‘
FEED
GROUND , !
= 12-VOLT
GROUND s 0-VOLT
VOLTMETER 12-voLT
Dc
70504

Fig. 3U-2  Voltmetar Connections and Voitage Drop for Grid Continuity

(3) Keep negative lead connected to ground. Use
positive lead and carefully contact each grid at approx-
imate centerline of window.

(4) Voltage drop of one-half full amount, approx-
imately six voits, indicates good grid or closed circuit.

(5) Fuil voitage drop of 12 voits at centeriine in-
dicates break in grid between positive lead and ground.

(6) No voitage drop (0 voits) at centerline indicates
break in grid between centeriine and voltage source or
feed.

(T) The exact location of the break can then be pin-
pointed by moving the positive lead to the left or right
along the grid until an abrupt change in the voltage
reading is noticed.
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Grid Repair

Once a broken or open grid is located, repairs can be
accomplished using the grid repair kit in accordance
with the following procedure.

(1) Using suitable marking pencil, mark location of
broken or open grid on exterior surface of glass.

(2) Using fine steel wool, lightly rub area to be
repaired (inside of tailgate window). Clean area with
isopropyl alcohol (rubbing alcohol).

(3) Attach two strips of cellulose tape (inside of
tailgate window) above and below break in grid as
shown in figure 3U-3.

BREAK
IN GRID
1
/{
o ) s
TAPE A—"""( |
NOTE: GAP MUST .
BE EXACT WIDTH
41322

OF GARID

Fig. 3U-3 Tailgate Window Defogger Grid Repair

(4) Mix repair coating until uniform in consistency,
with silver particles mixed throughout fluid. Apply coat-
ing to break in grid with small brush furnished in kit.
Apply heavy coat of mixture, extending approximately
1/4 inch on either side of break.

(5) Start engine and press defogger switch. Run
engine for one minute. Turn ignition switch off.

(6) Apply second heavy coat of mixture to break in
grid, extending about 1/4 inch on either side of break.

(T) Start engine and press defogger switch. Run
engine until defogger completes cycle (pilot light goes
off). Turn ignition switch off.

(8) Remove cellulose tape from inside of tailgate
window.

(9) Check repaired area for continuity. Do not
touch repaired area.

CAUTION: Do not clean repaired area for 2, hours.
Then clean inside of tailgate window with liquid unndow
cleaner. ’ -

(10) Clean pencil markings from exterior surface of
glass.

NOTE: If o more finished appearance is desired, re-
paired area may be stained with tincture of lodine.
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GENERAL

All Jeep radios are transistorized and have an output
impedance of 3.2 ohms. They operate with the ignition
switch in the On or Accessory positions. All models use
non-adjustable, whip-style antennas. Antennas used
with CB radios are slighly longer than those used with
other radios.

On radios with pushbutton tuning the AM or FM
stations may be preselected, using the five pushbuttons,
or manually tuned. On all radios, the left-hand knob
controls power (on and off) and volume. The right-hand
knob controls station selection. All radios also have ad-
justment for the bass and treble tone quality.

AM/FM radios have a slide switch to select AM or FM
reception and controls for left-right, front-rear speaker
balance. During stereo reception, a small indicator light
glows. The light is off during FM monaural reception.
Cherokee and Wagoneer models use four speakers with
the stereo radio. A speaker is mounted in each front door
and rear quarter trim panel. A front-to-rear speaker
fader control is used with the four-speaker system. Itis
located behind the manual station tuning knob. CJ and
truck models use a two-speaker system with the stereo
radio. On truck models a speaker is mounted in each
tront door. On CJ models a speaker is mounted on each
side of the instrument panel.

In addition to the above features, all Citizen Band
(CB) radios have a switch to change from broadcast
band radio listening into the CB receive or transmit
mode.

CAUTION: Do not operate the CB radio wnth the an-
tenna disconnected. Radio damage can result.

The radio manufactured date, model and serial num-
ber are stamped on the radio case.

Setting the Pushbuttons

To set each pushbutton for automatic tuning, proceed
as follows:

(1) Move vehicle outside building and away from
high tension lines.

(2) Permit radio to warm up for several seconds.

(3) Pull pushbutton out about 1/2 inch to unlock
tuner.

(4) Select station with manual tuning knob.

(5) Push pushbutton in as far as it goes (to lock the
tuner) and then release it. This station is now set for
automatic tuning.

(6) Follow the same procedure for the remaining
pushbuttons.

Radio Polarity

When servicing the radio, the A (power) lead must be
connected to the positive side of the power source. if
connected to the negative side, the radio wiil not operate
and damage to components will resuit.

The radio is grounded internaily. The ground return
circuit is compieted by grounding the radio chassis to
the instrument panel. When testing on the bench, a
ground jumper wire must be attached between the radio
chassis and the negative terminal of a 12-volt battery or
power supply to complete the power circuit.
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ANTENNA TRIMMER

Antenna trimmer adjustment is necessary to match
the vehicle radio circuit to the vehicle antenna. The
adjustment should be made after installation of a radio
or antenna, or after repair to a radio. The adjustment
also should be checked whenever radio reception is
unsatisfactory.

Adjuster Location

*AM and AM/FM radio: just above the tuning
control.

* AM/FM stereo with tape player: in the tape car-
tridge slot.

* AM/FM/CB: just left of pushbuttons on face plate.

Trimmer Adjustment

The trimmer adjustment should be made when the
radio is tuned to a very weak station. It is not necessary
to be able to receive an understandable station. The
object is to obtain the greatest volume while the volume
control is at a medium setting.

(1) Switch radio to the AM broadcast band.

(2) Turn on radio and allow to warmup for several
seconds.

(3) Turn station control knob to 1400 KC range and
obtain radio station signal. Turn to medium volume.

(4) On AM and AM/FM radios, remove inner and
outer station tuning control knobs (radios without tape
player). On AM/FM/Tape radios, open tape door. On
AM/FM/CB radio the AM adjustment is on the face of
the radio. The CB adjustment procedure is found in the
Tuning Antenna Splitter section.

(5) Engage small slotted screw head with standard
screwdriver.

(6) Turn screw left or right until the greatest vol
ume can be obtained without touching the volume
control.

(7) Install inner and outer tuning control knobs, if
removed.

CONTROLS
AM Radio

The AM radio (fig. 3V-1) has one dash-mounted
speaker as standard equipment. The dial bulb is con-
trolled by the on-off switch; therefore, the bulb has no
brilliance control.

AM/FM Muitipiex Radio

An optional AM/FM two-speaker stereo radio is avail-
able on CJ and truck modeis. Both speakers are mounted
in the instrument panel on CJ modeis and in the doors
on truck models (fig. 3V-2).

All Cherokee and Wagoneer models have optional
four-speaker systems, one speaker in each front door
with rear speakers mounted in the rear trim panels.

The radio has external fader and balance controls (fig.
3V-2). An indicator light will come on whenever the
radio is receiving a stereo signal.

‘ TONE ~ MANUAL
STATION
BASS TREBLE TUNING
7iJeep !
' [ > IJg”ﬁgug 16 .
@) =
ON | OFF \
k ’ PUSHBUTTON
STATION
VOLUME TUNING
80202
Fig. 3¥-1 AM Radio Controis
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TREBLE | BASS

REAR FRONT
A4 \ e

TONE PROGRAM
FM ‘ SLIDE SWITCH * AM
PUSHBUTTON
STATION PROGRAM
TUNING INDICATORS

80203

Fig. 3V-2  AM/FM/ Sterso Radio Controis

AM/FM Muitipiex Taps Radio

The AM/FM muitipiex radio has a built-in, 8-track
stereo tape player (fig. 3V-3). AM or FM program seiec-
tion is made by moving the slide switch (located on the
right of the dial face) up or down for the desired pro-
gramming. Lert to right balance has been preset for
equal balance and shouid not require any adjustment.
However, shouid it become necessary to adjust for left-
to-right balance, the balance control is located in the
tape cartridge slot and is adjustable with a small stand-
ard screwdriver (fig. 3V-4).
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Fig. 3V-3 AM/FM Muitipiex Tape Radlo

Tape Player Operation

To operate the tape player, place the tape cartridge,
open tape end first and labeled side up, in the slot and
push in until it is firmly seated. The unit will play the
selection on the inserted tape.

To manually change selections, push in and release
the left-hand volume control. Each program track will
automatically change and play in succession without
pushing control.

To turn the tape player off, pull the tape cartridge out
approximately one inch.

Sterso Test Taps

A Stereo Test Tape Cartridge, J-22683-01, is available
for checking the operation of the tape player. This tape
provides a means of checking the player for proper tape
speed, crosstalk and sound. Follow the instructions on
the tape cartridge.

Tape Head and Capstan Cleaning

One major cause of improper tape player operation is
oxide buildup on the head. During normal operation,
iron oxide particles are loosened from the tape and built
up on the head. This accumulation of oxide can cause
poor playback and some up and down tape travel. The
head and drive capstan should be cleaned whenever the
anit is serviced, or when poor playback or tape travel is
noted.

Cleaning may be done either in the vehicle or on a
service bench. To clean the head, use a cotton swab
moistened with commercially available tape head
cleaner or isopropyl alcohol. Wipe capstan and tape head
dry (fig. 3V-4). If a commercial tape head cleaner is
used. follow the manufacturer’s recommended cleaning
procedure.

TAPE CAPSTAN
CARTRIDGE SHAFT  ERASER
sLOT TAPE END OF
HEAD PENCIL -
R = ANTENNA

. Tl

3,

IGNITION KEY TO ACC. —
DEPRESS MOTOR SWITCH
WITH ERASER END OF
PENCIL

USE COTTON SWAB
MOISTENED WITH
ISOPROPYL (RUBBING)
ALCOHOL-DO NOT USE

CARBON TETRACHLORIDE A42257

Fig. 3V-4 Tape Head and Capstan Cleaning Procedure

AM/FM/Cassette Sterso Radio

The stereo cassette player (fig. 3V-3) uses cassette
cartridges. To operate, insert cartridge into cartridge
door. With power on, the cassette will begin playing in
the direction of the arrow located on either side of the
fast-forward/rewind control. To play the other side of
the tape, push the left-hand control knob. The. auto-
reverse mechanism will automatically begin playing the
opposite side of the tape when the first side is com-
pleted. To advance or rewind the tape, slide the fast-
forward/rewind knob to the desired position. The knob
will remain in either position until it is moved back to
the center position. To eject a cartridge, push the right-
hand control knob. The cartridge will automatically
eject when the radio is turned off or the ignition switch
is turned off.

FM STEREO INDICATOR (LIGHT)
TAPE RUN INDICATOR (LIGHT)

CASSETTE DOOR /\ BAND INDICATOR
B : / FADER
TONE o [
| || Fmmeesd D [ A
; 4 —_——

i,
faca s

! STERED

| CZ
VOLUME ;t'

PULL-BALANCE

TUNING
BAND SELECTOR SWITCH
STATION INDICATOR

F.F./REW. KNOB
AM/FM DIAL

PUSHBUTTON STATION TUNING 20988

Fig. 3V-5 AM/FM/Cassette Stereo Radlo

Buib Replacsment

The radio bulb can be replaced by an authorized radio
service station.
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Tape Head and Capstan Cleaning

One major cause of improper tape piayer operation is
oxide buildup on the head. During normal operation,
iron oxide particles are loosened from the tape and built
up on the head. This accumulation of oxide can cause
poor playback and some up and down tape travel. The

head and drive capstan should be cleaned whenever the

unit is serviced, or when poor playback or tape travel is
noted.

Cleaning may be done by using a head cleaning tape.
If problem still exists it will be necessary to remove the
radio for cleaning by an authorized radio service station.

Trimmer Adjustment

The antenna trimmer adjusting screw is located above
the manual station turning knob. It is necessary to dis-
connect the front of the radio and push the radio for-
ward to gain access to the trimmer adjusting screw.

Cassatte Test Tape

A cassette test tape J-23724 is available for checking
the operation of the cassette player. This tape provides a
means of checking the player for proper tape speed.
Follow the instructions on the cassette test tape.

C8 Radios

CB Radio Controls

Refer to figures 3V-6 and 3V-T.

¢ S-RF Meter: indicates output power when trans-
mitting and the input signal strength when
receiving.

e Stand-By Mode Switch: permits listening to the AM
or FM broadcast band until receiving a CB call. In
the STAND-BY position, the radio automatically re-
ceives CB transmission. The operator can also trans-
mit while in the STAND-BY mode or return to radio
listening by operating the microphone switch. When
another CB-call occurs, the radio will receive the call.
In the RADIO position, only AM or FM broadcasts
will be heard without CB interruption. Calls cannot
be transmitted in the RADIO position. In the CB
position, calls can be transmitted but there will be
no AM or FM reception.

® CB Guin Control: controls the volume of CB recep-
tion independent of the AM/FM volume control.

s Squelch Control: affects the sensitivity of the re-
ceiver and eliminates receiver background noise
when no signal or a weak signal is being received.

C8 Operation—To Recaive

(1) Center speaker balance control.
(2) Rotate squelch control fuily counterclockwise.
(3) Set Radio/CB selector switch to CB position.
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Fig. 3V-6 AM/FM/CB Radio—{38 Controls
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Fig. 3V-7 AM/FM/CB Radio—AM/FM/Controis

(4) Rotate On-Off switch clockwise until noise or
signal is heard in speaker.

(5) Check to see that CB Channel indicator light is
illuminated.

(6) Select desired channel.

(7) Rotate CB squelch control slowly clockwise untii
background noise just disappears. Do not advance con-
trol too far as weaker signals will not be heard.

C8 QOperation—To Transmit

(1) Select desired channel for transmitting.

(2) Depress microphone button and speak in a nor-
mal voice.

(3) Check relative output power on S-RF meter.

(4) To receive, release microphone button.
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Pramium Audio System

The premium audio system is used in conjunction
with the AM/FM/CB, AM/FM/8-Track Tape Stereo or
AM/FM/Cassette Stereo Radios.

The premium sound system provides an improved
treble and bass range along with increased volume. The
system is turned on and off by the ON/OFF/FADER
switch located on the instrument panel. The amplifier is
located on the passenger side of the vehicle above the air
conditioning housing. When the system is On, the in-
dicator lamp next to the switch will illuminate. To con-
trol the front to rear speaker balance, rotate the
- ON/OFF/FADER switch.

Refer to Wiring Diagrams at the end of this manual
for circuit details.

RADIO RECEPTION CHARACTERISTICS

Definitions of Frequently Used Terms

AM (Amplitude Modulation): Common system of radio
broadcasting (520 to 1610 kHz)..

Antenna: Device used for transmitting and receiving
radio signals..

Circular Polarization: A technique of transmitting radio
signals to minimize the affects of fading.

Distortion: False reproduction of the original trans-
mitted signal.:

FM (Frequency Modulation): System of radio broad-
casting (88 to 108 mHz) with the added advantage of
wider audio frequency response.

Fading: Variation of intensity of received radio signals.
Flutter: Momentary loss of received radio station, some-
times referred to as picket-fencing.

Hertz: Cycles per second.

Ignition Noise: Undesirable radio signals or noises
transmitted from the automobile or an adjacent au-
tomobile that interfere with the reception of desired
radio signal.

Momawral: A system utilizing a single signal on a single
radio frequency (station) as distinguished from a dual
channel system (FM stereo).

Muitipath Reception: Signal loss or reduction due to a
direct signal and a reflected signal arriving at the an-
tenna simultaneously.

Selectivity: The ability of a radio receiver to accept the
signal of one station while rejecting signais of undesi-
reabie adjacent stations.

Sensitivity: The ability of the radio receiver to receive
weak stations.

AM and FM Recsption

The following is a brief explanation of AM and FM
reception characteristics.

Signal Transmission

The range of normal hearing is approximately 30 Hz
(cyles per second) to 14,000 Hz. AM has a range of 50 to
5000 Hz. While FM, covers the entire range of normal
hearing. Both AM and FM are received on a regular
radio as a monaural signal.

FM Stereo receivers are capable of receiving both
monaural and FM stereophonic broadcasts. These stereo
broadcasts are sometimes referred to as multiplex.

Fading—Fading is not usually a problem with AM
because of its long distance reception capability (fig. 3V-
8). FM, on the other hand, is limited to line-of-sight
reception (25 to 40 miles) under average conditions of
terrain and transmitted power (fig. 3V-9). The area of
good FM Stereo reception may even be slightly less than
that of regular FM because of stronger signal require-
ments. Figure 3V-10 illustrates fading of an FM signal
due to differences in terrain. Reception behind hills may
be noisy (hissing or popping). This noisy reception is
sometimes referred to as flutter or picket fencing.
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Fig. 3V-8  AM Recaption—Long Distance:
Follows Curvaters of Earth; Reflected by Upper Atmosphere:
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Fig. V-9 FM Recaption—Shorter Distance: Does Not Follow
Carvaturs of Earth; Not Refiected by Upper Atmosphers

Flutter is produced in the fringe area when objects
come between the station and the receiver. The signal
will be lost momentarily, then it will return. The rate
which the flutter occurs is dependent upon the vehicie’s
speed in passing objects. The effect is very similar to the
way a television set flutters in the fringe area when an
airplane passes between it and the station.
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Fig. 3V-10 FM Fading

Muitipath Reception—The fact that FM can be re-
ceived quite well between tall buildings can unfortu-
nately cause a detrimental side effect, namely multipath
reception (fig. 3V-11). It is caused by a direct signal and
a reflected one arriving at the vehicle’s antenna causing
distortion, partial or complete loss of the station, or poor
FM Stereo reception. This type of interference is usually
of short duration since the area of interference is usu-
ally only a few inches or feet across. It is mostly encoun-
tered in downtown areas. .

Interference and Ignition Noise—AM reception is
susceptible to certain types of electrical interference.
These include power lines, thunderstorms, and other
situations where electrical charges in the air cause dis-
turbances resulting in buzzing and static. -

Ignition Noise Interference—FM does not usually
sutfer from the electrical disturbances that can affect an
AM receiver. Ignition noise is more prevalent when lis-
tening to weaker stations. The noise also occurs if the
radio is tuned off-station slightly. To improve reception,

Fm
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BUILDING

REFLECTED
SIGNAL

AJ42242

Fig. 3V-11  Muitipath Recaption

make sure the radio is tuned exactly to the station or
tune to a station with a strong signal. This increases
station signal strength, the FM circuit rejects the noise,
and it disappears. Noise will not be noticed in metropoi-
itan areas or within approximately 25 miles of the
station.

Other FM Interference—Occasionally, when listen-
ing to a station while driving in the vicinity of another
station (especially one with a strong signal), the possi-
bility of receiving both stations simultaneously can ex-
ist. The phenomenon is called adjacent channel
interference or cross-modulation.

Using Control Effectively—Proper use of radio con-
trols will enhance listening pleasure.

(1) Always fine-tune radio manually for clearest
sound and minimum noise.

(2) Weak FM Stereo signals are inherently noisier
than monaural ones when received on an FM stereo
radio. To prevent this type of noise from being heard,
the F'M Stereo radio automatically switches from stereo
to the monaural mode.. The Stereo-Indicator light. goes
out, both speakers still operate, but without the stereo
effect. When the signal strength increases to a noise-free
level, the receiver switches back to the stereo mode. This
action is automatic and requires no adjustment.

(3) Occasionally, conditions will be such that noise-
free reception simply cannot be attained. If this occurs,
set the tone control to the bass (counterclockwise) posi-
tion to reduce the noise level. When out of* the noisy
area, set the tone control back to its normal position.

CB Radio Recaption

The range of CB broadcasts and reception depends on
weather conditions, amount of air traffic, strength and
condition of transmitter and receiver, and the adjust-
ment of antenna and splitter box. Range also depends on
the movement between the transmitter and receiver.
Reception will be clearer in open spaces with. little air
traffic than in congested metropolitan areas. Hilly ter-
rain may also affect operation. Electrical interference
affects reception similar to AM broadcasts.

Reception should not be fuzzy or screechy unless the
network is congested.

RADIO INTERFERENCE DIAGNOSIS

General

The object of this diagnosis is to present a systematic
approach to troubleshooting interference (noise) prob-
lems. First, determine if the noise is normal by referring
to Radio Reception Characteristics. If the noise is abnor-
mal, the following procedures outline methods of deter-
mining interference point of entry and elimination.

There are two major ways interference enters the
radio—the antenna and the A-line or power feed wire to
the radio.
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Interfersncs Entry—Antanna

- Disconnect the antenna. If this causes the noise to
stop, the problem is reduced to three possibilities:
e A defective antenna; refer to Radio Antenna Ohm-
meter Tests
e Noise radiated upward from the dash
e Noise radiated from the engine compartment

Noise Radiated Upward from Dash

This noise can be determined by fabricating a tool out
of a piece of aluminum or copper screen approximately
36 inches by 12 inches (fig. 3V-12).
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Fig. 3V-12 Improvised Noise Suppression Tooi

Lay the screen across the top of the dash and.attach
the clips to body grounds..If the noise is diminished or
disappears, the noise is being radiated up through the
dash.

To determine exactly where the noise source is, a
useful noise probe can be improvised from an antenna
lead-in cable. :

To make the probe, cut or remove the lead-in from the
antenna at the antenna, remove approximately 2 inches
of the outer plastic covering and the woven wire shield
(fig. 3V-13). :

(1) Disconnect original antenna lead-in and plug in
noise probe.
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Fig. 3V-13 Noise Probe Fabrication

(2) Turn radio on and use probe to discover hotspot
or source of noise. Do not touch the end of the probe with
vour hand as this would give an incorrect indication. As
the probe comes closer to the noise source, the loudness
of the noise will increase.

(3) If the source is found to be a switch, connect a
0.5-mfd capacitor from the power feed side of the switch
to a good chassis ground.

(4) Gauges and sender units generally can be si-
lenced by installing 0.5-mfd capacitors at their termi-
nals. Install a 0.5-mfd capacitor at the battery terminal
of the CVR or a 0.1-mfd, radio-type capacitor directly
across the CVR terminals.

(5) If the source is found to be a wire, reroute the
wire, or wrap a piece of screen around the wire or wire
harness and attach one or more ground leads to the wire
screen. [t also may be possible to screen off the area
found to be radiating noise. Be sure to ground the
screen. %

(6) If the noise is found to be an electric motor,
install a 0.25-mfd coaxial (feed-through) capacitor in
series with the motor.

Noise Radiated from the Engine Compartment

These noises can be separated into three areas:
» Primary Ignition Noise
* Secondary Ignition Noise

- e Alternator Whine (Antenna)

Primary Ignition Noise

This type of noise generally affects the AM band. The
noise usually appears as:

* Frequency varying with engine rpm

e Loudness varying with engine rpm

* Stops instantly when the ignition is turned to the

Off position and turned to Accessory position

The first two classifications are usually the result of
poor grounds on the coil capacitors or a wire routing
problem. Cleaning the grounds or rerouting the wires
may solve the problem. : s

An extra long antenna lead-in may be prepared as
shown in figure 3V-12, and used as a hotspot probe.

Remove the ignition coil and its mounting bracket.
Clean the paint off the bracket and the engine block,
then assemble tightly. In many cases, this helps reduce
the amount of interference radiated from the ignition
system. Also, the installation of a hood bonding strap or
device will help reduce interference radiated from the
ignition system. Be sure to check the coil polarity.

[n some rare cases, extra suppression may be required
if the vehicie is operating in fringe areas. For those
special cases perform the following steps:

(1) Install a 0.1-mid coaxial capacitor as ciose as
possible to the coil battery terminal, not the distributor
terminal. Do not use an ordinary bypass capacitor.

(2) Install a 0.005-mfd, 1000-volt ceramic disc ca-
pacitor at the coil distributor terminal.
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(3) Install a 0.5-mfd coaxial capacitor at the aiter-
nator output terminal. Be sure it is rated to handle the
maximum alternator voltage.

Secondary (gnition Noisa

Secondary ignition noise will always affect FM and, if
severe enough, may also affect AM. Normally one of two
conditions will be found in the radio.

e [gnition noise all across FM band (and possible on

AM)

e [gnition noise (loud) in between stations but not on a

strong station

When these conditions exist in the radio, the problem
is more than likely the result of:

¢ Distributor cap carbon ball eroded, or cracked or

loose cap

* Rotor with a burned carbon contact spot

» Secondary wire not seated in the coil or distributor

* Defective coil

e An oil film on some of the lead terminals

¢ Copper core secondary wiring

* Defective or improper spark plugs

[f a wire was found not seated, remove the wire and
check for carboned end. It is not advisable to repair an
end terminal on carbon core wire; replace the entire
cable.

If the noise in question sounds like one or two cylin-
ders and definitely not all of them, then the problem is
after the coil. Using the fabricated noise probe, which
plugs into the radio, have someone sit in the vehicle and
listen to the radio. Move the probe from plug to plug.
The person in the vehicle should notice an appreciable
increase in the plug noise when the defective plug is
reached.

[t is a good idea to install resistor spark plugs when
experiencing spark plug noise. If the vehicle has copper
core secondary wiring, these wires should be replaced
with original equipment, carbon core resistor wires.

Alternator Whine (Antenna)

Alternator whine can be described as an annoying,
high-pitched whistle, or a siren-type sound that in-
creases and decreases with engine rpm.

Methods of eliminating alternator whine and engine
interference noise:

(1) Install front fender ground straps.

(2) Install hood bonding strap or device.

(3) Run offending wire through a shielded
(grounded) cable.

(4) Clean slip rings and be sure the brushes are
making good contact.

A-Line (Power Feed Wire to Radio)

If disconnecting the antenna did not eliminate radio
noise, the noise is probably on the A-line.

Motor noise on the A-line is usually the result of
voltage spikes on this line being so large that the input
filter circuit in the radio cannot handle them. There are
two ways to handle this problem:

(1) Locate the cause of line noise and eliminate it.
(2) Add external filters to reduce the spikes to a
point where the radio filter can handle the spikes.

A grounded capacitor touched to all hot electrical con-
nections will often identify the offenders (fig. 3V-14).

.5 MFD
SMALL CLiP CAPACITOR
LARGE CLIP
(GROUND)

¥

42249

Fig. 3V-14 Interfersnce Eliminator Test Devics

The fabricated antenna probe (fig. 3V-13) also can be
used to find hotspots.

[n general, any adjacent metal parts which are sepa-
rated by mastic or paint must be connected together
electrically.

Effective bonding requires more than physically clean
surfaces and self-tapping screws. Tooth-type lock-
washers must be used to cut into the surface layers of
metal. Grounding straps must be as short and as heavy
as possible.

A-line noise is normally the resulit of:

* Alternator whine (A-line)

¢ Wiring harness too close to ignition wiring

¢ Radio noise suppressor

 Poor radio grounding

Alternator Whine (A-Line)

Alternator whine does not stop instantly when the key
is turned quickly to the accessory position at fast idle. It
is a high pitched whine which increases with rpm. Cor-
rect alternator whine as follows:

(1) Instail a 0.5 to 2.0 mfd bypass capacitor from the
alternator output terminal to ground.

(2) Install a coaxial capacitor in alternator output
wire.

(3) Replace alternator diodes.

Wiring Harness Closa to Ignition Wiring

Noise carried to the radio normally can be corrected as
follows:
(1) Relocate harness wiring away from ignition
wires.
(2) Instail 0.5-mfd capacitors on each fuse panei
lead. Be sure capacitor is grounded.
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Instrument Cluster Radio Noiss Suppressor

A noise suppressor is installed on Cherokee, Wagon-
eer and Truck modeis equipped with a radio. This sup-
pressor (choke) is plugged into the back of the cluster on
a printed circuit board. Be sure the choke has not been
installed over the copper strip installed on vehicles not
originally equipped with a radio.

Tap on the instrument panel with the ignition in the
ON position and the ACC position to activate the CVR
point movement. If noise only occurs in the ON position,
repair noise suppressor as follows:

(1) Remove radio choke.

(2) Remove plastic covering.

(3) Unsolder one end of coil wire and remove ap-
proxiately 6-1/2 inches of wire.

(4) Resolder wire end.

(5) Wrap coil with several turns of plastic electrical
tape and install choke.

Poor Radio Ground

To check for a poor ground, attach a jumper wire to
the radio case and connect to a good chassis ground. If
there is no change in radio noise, the radio has a good
ground.

If noise changed, check for loose mounting screws and
a poor ground.

Other Sourcas of Interfersncs

Speaker Leads

To determine if speaker leads are inducing or picking
up noise, lay the wires on top of the carpet. with the
wires separated. If the noise is gone, the harness is at
fault. Perform one or more of the following:

(1) Separate coil wires by installing a loom over
each of the wires. Vg i

(2) Install a 0.001-mfd, thumbnail-type capacitor
across each speaker.

(3) Remove ground wire from harness and ground
each rear speaker at the rear of vehicle.

Speaker-induced noise will normally not occur on
front-mounted instrument panel speaker systems. It is
more apt to occur on four-speaker systems and when the
fader control is in the mid-position.

Defective Radio

Exchange with a known good radio to determine if the
radio is defective.

Dirsct Entry into the Radio

(1) Be sure radio has a good ground.
(2) Tighten all radio chassis screws.

Whesl and Tirs Static

Wheel static is another source of interference. This is
a running noise most likely to be encountered when the
vehicle is in motion on a hard, dry-surfaced road. The
noise will remain when the vehicle is coasting with the
engine and all electrical equipment turned off. The
static occurs in the front wheels due to insulating film
produced by the lubricant in the wheel bearings.

In some instances, static discharges take place be-
tween the tire and the road surface. An anti-static pow-
der kit is available from radio supply houses which
applies conducting material to the inside surface of the
tire to eliminate noise from this source. Tire static can
be checked by washing the tire with water. The water
provides a conduction path to ground for the discharges.
Tire static is most likely to be encountered during hot,
dry seasons.

Turn and Stop Signais:

The flasher in the turn signals and the switch in the
stop signal may cause popping noises in the radio. In

‘most cases, the noises are interference due to arcing in

the contacts. The correction is a 0.5-mfd bypass capaci-
tor installed at the battery connection of the switch or
the flasher. It is less likely, but possible, that the low
frequency components of the interruptions are reaching
audio stages of the radio. The test is to check if the noise
is present with the volume control turned down. If so,
install a 1,000-mfd condenser.

Horn Noise

The diagnosis and cure for a growling noise in the
radio when the horn is operated is the same as for Turn
and Stop Signals detailed above. The suppressor capaci-
tors are installed at the point where the battery lead
feeds the horn relay.

Be sure the horn relay cover is not loose.

Accsssories

Electric windshield wipers, blower motors, window
regulator motors, or any brush-type motors, generally
can be suppressed by instailing 0.25-mfd capacitors at
the terminals.

C8 RADIO DIAGNOSIS

For possible CB radio problems, refer to CB Radio
Reception to determine if the condition is normal. If
problem still exists, use CB Radio test instruments (fig.
3V-15) to diagnose trouble.
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80668

Fig. 3V-15 Amsarv AMX 3863 Mobile CB Tester

RADIO REPLACEMENT

CJ Modsis

NOTE: If equipped with mr conditioning, remove
screws attaching evaporator assembly to instrument
panel and lower evaporator assembly.

(1) Disconnect battery negative cable.
(2) Remove radio control knobs, attaching nuts, and
bezel. ’
(3) Disconnect radio support bracket from in-
strument panel.
(4) Remove radio by tilting it downward and to-
ward steering wheel.
(5) Disconnect antenna lead, speaker wires, and
feed wire.
(6) Remove bracket from radio and install on re-
placement radio.
(7) Connect antenna lead, speaker wires, and feed
wire to replacement radio.
(8) Instail radio in instrument panel.
(9) Connect radio support bracket to instrument
panel.
(10) Install radio bezel, attaching nuts, and control
knobs.
(11) Connect battery negative cable.

Cherokee-Wagoneer- Truck Models

(1). Open giove box door and remove glove box liner
and lock striker.
(2) Disconnect microphone lead from radio, if
equipped.
(3) Disconnect antenna lead(s).
(4) Disconnect feed wire from fuse panel.
(5) Disconnect speaker leads from radio.
(6) Disconnect rear support bracket from radio.
(7) Remove radio control knobs and attaching nuts.
(8) Push radio back to clear instrument panel and
remove it through glove box opening.
(9) Install radio in instrument panel.
(10) Install radio attaching nuts and control knobs.
(11) Connect rear support bracket.
(12) Connect feed wire to fuse panel.
(13) Connect speaker leads to radio.
(14) Connect antenna lead(s).
(15) Connect microphone lead to radio, if equipped.
(16) Install giove box liner and lock striker.

BULB REPLACEMENT
All Modis

NOTE: AM/FM/CB radio buib replacement is accom-
plished by exchanging the radio.

(1) Remove radio.

(2) Remove radio dial cover retainers and cover.

(3) Rotate manual tuning control to move pointer to
extreme left or right.

(4) Remove dial light reflector clips and deflector.

(5) Remove bulb and bulb diffuser.

(6) Install diffuser on bulb and instail bulb.

(7) Install dial light deflector. '

(8) Install dial cover.

(9) Install radio.

ANTENNA
AM and AM/FM Modeis

All antennas must have good ground to eliminate
static noises. The mast of the antenna is not grounded
except through-the radio. The base of the antenna is
grounded to the vehicle sheet metal. The coaxial shield
(the wire mesh) surrounding the center conductor wire
of the antenna lead-in cable is grounded to the radio and
the antenna base.

Tests

There are three antenna tests to be made with the use
of an ohmmeter:

* Mast to ground

* Tip of mast to tip of conductor

* Body ground to battery ground

Refer to figure 3V-17.
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Oberating Instructions for Amserv AMX 386S Mobile CB Tester

‘NOTES TEST PROCEDURE
;f:; Fé‘::it:‘:" Antenna | Instructions ;::a:;':gs Seecial Notes
cauTion: ¢ ] ™ g e O L e
Do not key micropnone without antenna I 3
connected Oor antenna button in int. pPosi- 2 F'ea‘;egw Int. Pre;i:f” » 27.2035 min., 27,2065 max.
tion if antenna is not connected.
3 Watts RF Int. Key Mic. 03.0 Min.
RADIO UNDER TEST Rotate C8 channel selector. See
CONTROL SETTINGS 4 Freslu:ie;cv Int. Key Mic. Secehx;:q. frequency chart for min./max. on
Squeich — Minimum (audible noise) % 2ach channel.
Z:lume S 1\2/I|d-Range Press- Set to channei 20. Listen for clear
annsl — Frequency Receiver tone (1kHz) from radio. Adjust
5 Int
FAILURE OF — MHZ g Test squelch clockwise, tone should
B (Channei 20) reappear.
Test 1 — Probable Faulty Battery or Taik into mic., vaice should be
Test 2.7 Eaér\eﬁ Model 386S 6 Frequency | PKEV ‘\f\;llica heard from Model 386 speaker.
T:::s 3 ., qu:u“v cs MHZ nts refrsl;sto S Note - if mic. is held near speaker,
Test 8 — After antenna adjustment squealing sound is normal.
indicates fauity antenna. 4 SWR Int. Key Mic. 1.00-1.20
*Limits set for typical CB systems. Adjust antenna for mimimum 3
See specific manufacturers specifications 8 SWR Ext. Key Mic. 1.00-3.50 reading.
for other radio’s and antenna’s. :
80699
CB RADIO FREQUENCY CHART
MAX. MAX. MAX. MAX. MAX. MAX. MAX. MAX.
OM, s LRy CHL S CH T CHS o CH.< ot CH.< e .CH.< MIN.
26.9663 27.0263 27.0863 27.1563 27.2163 27.2663 27.3163 27.3663
01< 208y | 06<370237 | 11<37.0837 | 16<27isar | V<237 | B<272637 | <2737 | ¥<273637
26.9763 27.0363 27.1063 27.1663 27.2263 27.2763 27.3263 27.3763
02<38arey | 97<37033r | 12<37a03 | VT<27iear | B<237 | T<y;zzr | ¥<2;323 | <1337
.26.9863 | . 27.0563 27.1163 27.1763 27.2363 27.2863 273383 | 27.3863
03< 28953 | 08<370say | 13<371aar | 18<371737 | B<y 73 | B<;2837 | ¥<2733:7 | B<273837
27.0063 27.0663 27.1263 27.1863 27.2463 27.2963 27.3463 27.3963
04270000 | 09<37083y | 14<371237 | 19<2711837 | #<%72437 | P<72e37 | ¥*<273a37 | ¥<273037
27.0163 27.0763 27.1363 27.2063 27.2563 27.3063 27.3563 27.4063
05<37013 | 10<37073y | 15<371337 | 0<272037 | 25<372s3:r | 30<zm3037 | 3<273s37 | “0<27.4027
80700
g (1) Touch one ohmmeter prod to tip of antenna
mast and other prod to antenna base (0-1). With antenna
0-Z installed in radio, there should be continuity (approx-
imately 15 ohms). :
0-1 (2) Disconnect antenna from radio and repeat step
p (1). There should not be any continuity with antenna
e disconnected from radio.
0-3 Tip of Mast-to-Tip of Conduct Test
—0 O This test verifies that the antenna does not have an
19 open circuit.
f—— (1) Disconnect antenna from radio.
(2) Touch one ohmmeter prod to mast tip and other
1T rod to tip of lead-in (part inserted into the radio) (0-2).
42258 . 4

Fig. 3V-16 Antenna Qhmmeter Test

Mast-to-Ground Test

This test verifies that the antenna is making electrical
contact with the radio and that the mast is insulated
from the base.

There should be continuity (fraction of an ohm).

Body Ground-to-Battery Ground Test

This test verifies that the antenna base has a good
ground. Touch one ohmmeter lead to the fender and the
remaining prod to the battery negative post (0-3). The
resistance should be extremely low (less than one ohm).
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AM/FM/CB Radio

VSWR is a measurement of the magnetic fields which
reflect back into the antenna. Besides limiting the range
of the transmitter, these also cause a heat build-up
which can damage the transmitter circuitry. A high
VSWR reading indicates a high level of reflected mag-
netic fields. A reading less than 2.0:1 is excellent. A
reading above 3.5:1 is excessive and requires adjustment
(see VSWR Reading by CB Channels chart). VSWR
readings can vary depending upon atmospheric condi-
tions. VSWR can also vary with respect to surrounding
objects that affect reflection and conductivity.

VSWR Reading by CB Channels

CB CHANNELS VSWR READING

1thru 5 Less Than 3.5:1

6 thru 10 Less Than 3.0:1
11 thru 15 Less Than 2.5:1
16 thru 25 Less Than 2.0:1
26 thru 30 Less Than 2.5:1
31 thru 35 Less Than 3.0:1
36 thru 40 Less Than 3.5:1

80662

Tuning the CB Antenna/Splitterbox

Tuning the CB antenna or splitterbox involves reduc-
ing the SWR level by using a VSWR meter or the Am-
serv: AMX 386S Mobile CB Tester and chart covering
operating instructions for Amserv AMX 386S Mobile CB
Tester. Trim the antenna/splitterbox as follows:

NOTE: When checking SWR, vehicle should be located
out-of-doors and at least 100 feet from other vehicles,
people, or bwildings. Doors of test vehicle should be
closed.

(1) Disconnect coaxial cable at inline connection
near splitterbox.

(2) Connect transmitter end of coaxial cable to a
jumper coaxial cable.

NOTE: Jumper should not exceed 18 inches.

(3) Connect jumper coaxial cable to transmitter ter-
minal of test instrument.

(4) Connect splitterbox end of coaxial cable to an-
tenna terminal of test instrument.

NOTE: [fa VSWR meter 1s used, it i1s recommended to
commect a 50-ohm dummy load to VSWR meter antenna
comnection. Radio will not transmit with a dummy load.

(5) With engine running, turn radio on, key mike,
and measure SWR on channels 1 and 40 following test
instrument manufacturer’s instructions.

' (a) If SWR reading on test instrument is less
than 3.5 between channels 1 and 40 and within 0.5 of one
another, no further adjustment is required.

(b) If SWR reading on test instrument is more
than 3.5 between channels 1 and 40 adjust splitterbox.
(6) Adjust splitterbox using a 5/64-inch hexagon
nonmetallic alignment tool (available at most radio/
television repair shops).

NOTE: If a metul Allen wrench is used for the adjust-
ment, remove the wrench from the splitterbox before
rewding the test instrument.

(a) Insert alignment tool into splitterbox ad-
justing slug.

(b) Turn slug clockwise or counterclockwise, in
one quarter turn increments, until SWR reading on test
instrument is less than 3.5 between channels 1 and 40
and within 0.5 of one another, no further adjustment is
required.

(¢) If desired SWR reading cannot be obtained
the antenna base slug must be adjusted.

(7) Turn transmitter channel selector to channel 20
and record SWR reading.

(8) Disconnect antenna. mast from base and remove
protective mylar tape from antenna base.

(9) Adjust antenna base siug using a 5/64-inch Al-
len wrench at least 3-1/2-inches long.

(a) With antenna mast.installed, insert wrench
into antenna base slug and turn siug clockwise or
counterclockwise, in one quarter turn increments, to
obtain lowest possible SWR reading on test instrument.

(b) Readjust splitterbox as outlined above.

Changing the splitterbox adjustment will lower or
raise the frequency of the best channel match. Changing
the load coil adjustment in the antenna base will raise or
lower the SWR curve (fig. 3V-17).

¢
ANTENNA
BASE
ADJUSTMENT 4 ——
1
3.5 == —_—
i
3 e 1
' I
25— ‘
2 o
SWR 1.5 = —- - :
READING |
1 - ) ) ) '
1 10 20 30 40
CHANNELS

SPLITTER ADJUSTMENTS 44,04

Fig. 3V-17 Typical SWR Curve
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NOTE: Although you are not talking while checking
VSWER. « carrier sigual is being fransmitted which can
efiminate another transmission. Try to pick a tine when
the channel is not in use to check VSWR.

SPEAKERS

Speakers have an impedance of either 3.2 or 8ohms. A
speaker should be replaced with a speaker having the
proper part number. If the exact replacement is not
available, select a speaker which matches the ohm value
stamped on the radio chassis with a black ink stamp.

AM/FM stereo radios are more critical in the selection
of a speaker than are AM radios. A noticeable deteriora-
tion in sound will be noticed if the correct speaker is not
used.

Stereo speakers are paired together for a truer stereo
sound, right front with right rear, left front with left
rear.

Speaker Repairs

A speaker, once it has been damaged, is usually not
repairable and should be replaced. Defective speakers
usually have one or more of the following symptoms:

e Loose mounting.

e Screws or other objects stuck to back of magnet.

e Audio distortion, particuiarly on the low frequency

notes and at high volume.

* Rattles and buzzes caused by foreign material hit-
ting or rubbing against the speaker cone.

* Raspy noises caused by foreign matter inside the
speaker restricting free movement of the speaker
cone.

e Muffled sound caused by speaker opening
obstruction.

Use a light to check the speaker opening(s).

If the entire speaker is not visible through the speaker

grille openings, remove the obstruction as follows:

Front Door Speakers

(1) Remove door trim panei lower screws.

(2) Carefuily lift the door trim panel away from
door to expose speaker.

(3) Cut out excess water dam paper around speaker.

(4) Install door trim panel lower screws.

NOTE: Be sure the speaker mounting screws are tight-
ened securely.

Speaker Harness Test

Ground Condition

(1) Disconnect speaker feed wires at radio con-
nector and each individual speaker.

NOTE: When reconnectong the speaicer haruess to tHie
rirdio. he sure the antewna load-in cable s pnlly engaged

in the radio socket,

{2) Connect one lead of an ohmmeter to the speaker
feed wire and the other lead to a good ground. An in-
finity reading should be indicated. Check each individ-
ual speaker wire in this manner.

(3) If resistance is indicated on the ohmmeter, the
wire being checked is grounded.

NOTE: Grounded speaker harnesses are generully
caused by screws piercing wire harness.

Short Condition

(1) Disconnect speaker feed wires at the radio con-
nector and at each individual speaker.

(2) Connect ohmmeter leads to speaker feed wires
at the radio connector. -

(3) An infinity reading should be indicated.

(4) If resistance is indicated on onmmeter, the feed
wires being checked are shorted.

Speaker Test

Speakers may be isoiated for grounds by testing the
impedance with an ohmmeter. Connect ohmmeter be-
tween the two speaker leads. The specified value should
mateh the ohm value stamped on the radio chassis.

Speaker Replacament

CJ Modsis

To remove the AM speaker, remove the four attaching
nuts from the mounting studs.

NOTE: On vehicles equipped with air conditioning, the
evaporator must be lowered for removal of the speaker.

On models equipped with the two-speaker stereo radio
svstem. the speakers can be removed by removing the
four retaining nuts from each speaker.

NOTE: On vehicles equipped 1with air condinioning the
evaporator must be lowered for removal of the passen-
ger sule speuker.

Cherokee-Wagoneer-Truck Modsis

The AM speaker is located above the radio. To remove
the speaker., remove the radio, then remove the four
attaching nuts from the speaker mounting studs.

On vehicles equipped with a stereo radio, interior trim
paneis must be removed for access to the speaker.
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PREMIUM AUDIO SYSTEM

Fader Switch

Removal

(1) Disconnect negative battery cable.

(2) Remove screws attaching switch housing to in-
strument panel or evaporator housing. Lower housing.

(3) Disconnect wires from fader switch.

(4) Disconnect lamp wires.

(5) Remove control knob.

(6
(

6) Remove retaining nut from switch.
7) Remove switch.

Instailation

1) Position fader switch into housing.
2) Install fader switch retaining nut.
3) Connect lamp wires.
4) Connect wires to fader switch.

(5) Position switch housing on instrument panel or
evaporator housing and install attaching screws.

(6) Install control knob.

(7T) Connect negative battery cable.

(8) Reset clock, if equipped.

{
(
(
(

Indicator Lamp

Removal

(1) Disconnect negative battery cable.
(2) Remove screws attaching switch housing to in-

Installation \

(1) Install lamp.

12) Connect lamp wires.

(3) Position switch housing on instrument panel or
evaporator housing and install attaching serews.

{4) Connect negative battery cable.

(5) Reset ciock, if equipped.

Amplifier

Removal

(1) Disconnect negative battery cable.

(2) Remove evaporator housing attaching screws
and lower housing, if equipped.

(3) Disconnect amplifier wiring harness from fader
switch.

(4) Remove amplifier attaching hardware.

(5) Remove amplifier assembly using care not to
damage wiring harness.

Instailation

(1) Position amplifier assembly in vehicle.

(2) Install amplifier attaching hardware.

(3) Route wiring harness to switch and connect.

(4) Position evaporator housing and install attach-
ing screws, if equipped.

(5) Connect negative battery cable.

(6) Reset clock, if equipped.

SPECIFICATIONS
Radio Buib Chart

Number of Buibs/
Buib Trade Number

strument panel or evaporator housing. Lower housing. CJo 1/1892
(3) Disconnect lamp wires. Cherokee-Wagoneer-Truck . . . . ... ....... 1/1893
(4) Remove lamp. 70320
Tools

J-22683-01
STEREO TEST TAPE

i ?
\%
— T
a
-

..

J-23724
CASSETTE TEST TAPE

70319



RTINS ARG D Jos S0 1 SRV &
VACUUM LINE

ROUTING DIAGRAMS
SRR - e - e S



V-2 VACUUM DIAGRAMS

r 9INIT009 QHYANYLS ONY NOISSIWSNYHL TYNNYW Hilm AZ LSL 31V1S 6

veriig

Iammw WNNDVA a3130d

7 wnnova a104iINvW
et — INOYS —QI aakbeais wivt SAL ¥93
YNOIS DVi
O1D N¥vdS
/ "
< S )
gy

Joingniisia

)

I
I
Av13a ""

ISUIATY il

3OYNd YILISINVD ——— ““
L~3-

INIA 1MO8-TYNOIS ———on] | |

1)

3O¥Nd ¥ILSINVI-TYNOIS II.IIV\ !

o

YALSINYD OL INIA 1MO9 e

JOLIYNGYVD

~L K\/\/\\\/\L SIAIVA AV13Q

40 301S 430D \
~_90um:ozuo&

i
e



VACUUM DIAGRAMS V-3

r)  9YNI00I ALNG AAVIH ONY NOISSINSNVHL TYNNYIW HLIM AZ ISL 21VLS 6Y

aeriie

$====} wnnova aatvod el ¥

7 wnnova a104INvW
e — 1NOY : ;
ou! —K (3INV3ID AIY) , A , ! SAL ¥93
1YNOIS DV1 : . :
01D N¥VdS
/ﬁ v
AN
//
4 3
¥OLNBN1SIa
= Z
& 4
] 7/
X\ “\m === 2
I :
““ JAIVA 493 e
AV13Q \ ! — S
EELEL M~ ¥O134NAYYD
“" INOHD
JO¥Nd Y3USINYD ——| | “" 1IN0 ¥V ~— 7o
IN3A TMOB-IYNOIS ——] | "" : =%
39¥Nd ¥31SINVYDI-TYNOIS lllv\E v ey
¥31SINVD OL IN3A TMO8 ——f | %
SIATVA AV13Q
40 30IS a300D

YO10D S3ILION3Ia

o
o

N

GLEERAQTALS WYPN UD 1DY Ny uF

/



V-4 VACUUM DIAGRAMS

19 9NI00I GHYANVLS ONY NOISSINSNYHL JILYWOLNY HLIM AZ 1SI 3LVLS 6V

o8rite

f====] wnnova dawsod

7 wnnovaA a104INYW
w——— 1N
o¥i — K (HINVID ¥Iv)
WYNOIS DVi
01D NY¥VdS

mxmm

]
Av13a \ " “"

ISYIAIY I i

JONNd YILSINYD ——>] ]
L

IN3IA TMOE-TYNOIS ~ !
4 |y

3OAUNd YILSINVI-IVNOIS |I|.|Y\ _ﬁ
¥3LSINVD OL IN3IA TMOE ——

y3ildvay

R

015 ¥93 227 i
Wi
¥OLNBN1SIa

il

INOHD

1NO ¥V ——|

- O YOLIWNAIVD
-
' [y

K\/\/\\/\\ SIAIVA AV13Q

40 3Qis a3a0D p
4

¥O10D S3LON3Ia

by gt g ”..uq.,..... n.&.n».m,;.“m:«\,.m “h...‘, .... g .*



VACUUM DIAGRAMS V-5

r YNIT1009 ALNG AAVIH ONV NOISSINSNYHL JILYWOLNY HLIM AZ 151 31VIS 6V

-~

asrite

wﬂ WNNDVA a31N0Od

———7 wnnovA aro4INYW
= NOW @K (anvaduy) o il 20y $Ad. yaid
WWNOIS OVL - Sy -
01D X¥VdS

yoiNnesisia

AV13a \ g -

ISHIATY M~ ¥OL1I¥NTUVD
! INOHD
30¥Nd ¥ILSINYD ||||YL‘ “__ 1NO WY —_|
1N3A Imog-vNors —— | |1
30uNd ¥31sINVI-TvNOIs —=f'] IAVA
¥31SINVD Ol INIA M08 — |

Ad Ao
P SIATIVA AV13Q

ha 2 40 3015 0300D w
- 0109 s3i0oN3a

CRAERA T R MM IR T & e b A

1 Y4

-~

[

N
FigeeREH ey



¥-6 VACUUM DIAGRAMS

r) 9YNIT00I GHYANYLS ONY NOISSIWSNYHL TYNNVIN HLIM AZ LSL VINHO4ITYD

asriisg

$====] wnnova aaniod w%%m\,mmmﬂ::u«s
S———7 wnnova ar104invw _ :
w—— INOY: —K (NINVIID NIY) SOl
WNOIS DV
AY

O1D MIVvdS ([ /

-
\
\

\ JAIVA ¥93
"
1

AvV13Q 1 Wa

EERED ¢
I INOHD
3O¥Nd YILISINVD ——— i ““ 1IN0 WY — [ I“‘
IN3A TMOE-TIYNOIS ——» "“ Q) w%wwm
) ad || V J LS
39¥Nd ¥IISINYI-TYNOIS —>] ] v O/ IAIVA - N1 ¥ty O

¥31SINVD OL INIA 1TMO8 —— |

ADd Add aap &
] (/\/\\\/\\\\ SIAIVA AV13Q

40 30iS g3aod v
¥O10D S310N3a




VACUUM DIAGRAMS V-7

r YNIT009 ALNG AAVIH NV NOISSIWSNVHL TYNNVA HLIM AZ 161 VINYQIIVD

! ¥
Jore ) g

~__A19W3SSY

$====] wnnova aayod HOLIMS WNNDVA
E———7 wnnovA g104INVW
= INO¥! —IK (43INV3IID HIY) e I

TYNOIS DVL

| N\
01D NYVdS ﬁ//
X

Av13d \

ASYIAIY

393Nd YIISINVD ——>

11 |
IN3A TMOE-IVYNOIS .|I||YL !

JAIVA
1323a

39¥Nd YILSINVDI-IVYNOIS Iliv&
¥3ILSINVD OL INIA TMOE —>

SIAIVA AV13A
40 3Q1S 430D N
¥O10D $310N3a




V-§ VACUUM DIAGRAMS

LTI YNIT009 QUYANVLS ONV NOISSIWSNVHL JILVWOLNY HLIM AZ LSI VINHOAITYO

osriie

$====] wnnova dawod

———7 wnnovA qr104INvw
et — INOYI —@IK

(43INV3IID WIY)

TWYNOIS DVi

O1D MY¥vds /

HOLIMS WNNDVA

SAL ¥93

t
Av13a \ "“

3ISYIAIY i

39¥Nd ¥YI1SINYD ——>- i _“

IN3A TMOB-TVYNOIS —— _

]

30¥Nd YILSINVI-TYNOIS ——> _
Y3I1SINVD Ol INIA TMOE —

a---:----
AL

U

IOHD

1IN0 WY ———_|

S3IATVA AV13Q
40 30IS 43g0D

¥010D S3iON3a

/



VACUUM DIAGRAMS V-3

LTI

HerLLe

Imm-mm. WNNDVA 031304

YNIT00J ALNA AAVIH ONV NOISSINSNVHL JILVWOLNY HLIM AZ 151 VINHO4ITY)

A18W3ISSY

E———7 wnnovA q104INVW ! PN NI
esst— 1NOY — (¥3INV3ID dIY) SAl #oa
TVNOIS DV1
012 N¥vds (7 wﬂ/
A\ ¥
N o JJ Q 4 j
\“W/_””"“ T e mR T O Tn mmoam SR o e TR o ) 22 o TN BN Un g e e
111 c 7
_ W!""”:\\""""”""“""”“Iz R R
e = ' e 1Y I EE T LT
rllm ] / t 01> ¥93

¥
DU
=N
W
]
I
I
h
1]
il
I
I
\‘§

\ ““ IAIVA ¥O
I ;
AvV13a al 7

IS¥IATY | N e
30und ¥atsiNvd —— | | | ! 1NO WY —|
IN3A TMOE-TYNOIS ~ 1
39¥Nd ¥ILSINYI-TIVNOIS |..lYE

¥31SINVD O1 IN3IA TMOS .lIIY\L

] INOHD

yolingdisia

SIAIVA AV13Q
- 40 31dis 300D

¥O10D S3I1ON3a

/



V-10 VACUUM DIAGRAMS

ST300W TV YNIT00I QHYANYLS ONY NOISSIWSNYHL VNNVl HLIM A2 852 3LVIS 6V

E===9 WNNDVA 03130d

8 WNNDVA Q104INVYW

it — I1NOY4 —IK

30uNd
YILSINYD TYNOIS

30¥Nd ¥3L1SINVD

JATVA ADd
1NO ¥V ADd _

dwnd z.<%l S

yoinaisia
6 i D
- ~y AJ
llllllll (o) o (o)
00O _
(o) .OO ;
{l = =S = = L ogigd
[ -t 7
l JATVA
: __ ¥3.093A10
_ 4ING L _ .
~
e . _ 1 - H
. ! / 2 aION3108
- — u B el 3 =
7
." 2 : NI 31V ADd _ &
4 “ “ INOHD SAL ¥93
S
U | Oz YOLIANBYYD
" b
U] 2 :
" MW - - -- IAIVA ¥DIHD HLIM
_ _....I«OA_/ . FIOANISTH WNNDVA
M s
_ ' © (¥aNVITD dIY) :

=)

01D 1vna

'

~ 1VYNOIS dovi

" =) (1041N0D d1a1)

IVAI10$
" in
W
SIAIVA AV1Q
" “
‘ 40 34IS @3a0dD m
: | 3010 $310N3a
g ¢ AR LA
" bt vy i
2 IAIVA 403 :




VACUUM DIAGRAMS V-11

ST1300W 1V ONI1009 ALNG AAY3IH NV NOISSINSNYHL TYNNYIW HLIM A2 862 31VLS 6V

agrite

EZSS=¢ WNNDVA a3yod
g8 WNNDVA Q104INVW

weeit— 1 NOYS —IIK

IUNd_yE========

YILSINVDI TYNOIS

Jorngiyisia

3O¥Nd ¥3IISINVD

JAIVA ADd _

1NO AV ADd

INVIID ¥Iv)
1YNOIS VI

hodiNoD 31di)

IATVA v.wuru HLIM
YIOA¥3SIA WNNDVA

SIAIVA Av1i3ia
40 341S 43000 P
¥0O10D S31ON3a




V-12 VACUUM DIAGRAMS

sreeg

S1300W 1Y az_._cc.u.azgz&.m =z<__ NOISSINSNYHL 91lvWOoLNY HLIM AZ 852 31VLS 6

=== WNNDVA a3niod

YILSINYD TYNOIS

39¥Nd ¥31SINVD

JAIVA ADd

1NO ¥V ADd” !

€3 WNNDVA A104INVYW
&= wnndVvA aardidow

w—— INOYS —IK

"

yolrneaisia
ik

dwnd ¥Iv /YEDi i ..I\L

JAIVA
YVINIT NON

O S e e v w— w—

AV13Q 3S¥3AN
™

’
n“.—ul

[=)

R

({
[

o> 1vna

_l:_.

(¥3Nvaid ¥iy)
/Zzo_m ovi

= (104iNOoD 31a1)

JVA3I0S

7N 3AIVA 401

S

; i JAIVA
i I.lmlmhmm»_.mu _

. NI 31V ADd
{3MoHD SAL ¥93
mOz A —¥0L3Na¥vD
-
R

aION310S

IAIVA .v.wm.:u HIIM
YIOAYISIY WNNDVA

SIAIVA AViaa
40 3QIS 030D
¥010D $31ON3Ia

NN



VACUUM DIAGRAMS V-13

S71300W TV

wertis

€T3 WNNDVA 03130d
3 WNNDYA Q104INYW
E== WNNOVA a31Iaow

et — 1NOY] —K

YIISINVYD TYNOIS

Joinanisia
A

ONI1009 ALNA AAVIH ONY NOISSINSNYHL JILYWOLNY HLIM A2 852 J1VLS 6V

3OUNd YILSINVD

JAIVA ADd
(]

1NO ¥Iv ADd” !
dWNd ¥y .IIVED‘ /]

JATVA
YVINIT NON

01D DQH

/———-————————

A )
N
7 QIONT0S
5
Z
P 1% NI ¥V ADd B
” 7 Wanono SAL 493 "
I 2O J
_ U T il JOLANPAVD H N /
it Lo X

; sl 3 Recrr = s JATVA NDIHD HILIM

il
n

Ol1D vna

TR

© (43NVID ¥Iv)
J/ZZ_O..W ovi

(0¥ INOD 3101)
; JVAI10S

- JAIVA #03

|

| DL T B S S TR

1+

YIOA¥ISIH WNNDVA

SIAIVA Aviaa
10 301 03d0D Y
¥O10D SILONIa

J



V-14 VACUUM DIAGRAMS

STI00W 1TV HNIT009 QHVANVLS ONY NOISSINSNYHL TVNNYIW HLIM AZ 852 VINHOLITY)

HBYLL8

YIOAYISIY

,233U<>//

1‘l-—w.-l

EZITT@  WNNDVA Q31¥0d
g3 WNNDVA A104INYW

QIYMYOS

€10 ¥10

Av13a

() ()

JAILdVYAY

H... .-|- «— A1OWISSY HDLIMS WNNDVA

JAIVA HDLIMS ¥4IV

T N\ \\ ~
st DL TR GH | R | S | 500\ IAVA pd dION3108
T o o O)SSvd-Ag (—~
0 009 Z
I0UNd__pE======== =l ==—==
¥ILSINYD TIYNOIS TR ) g
_ L_ an
e = =\ NMOQ “
308Nd ¥ILSINVD

“ ‘ / N) K QION3108

IATVA ADd _ 8 ’ e < y AV
) Z IS¥IATY ;_

1NO #Iv A>d ! NI IV ADd _ L

{ 7
| § .“ H3NOoHD SAL 493
dWNd Y — [ h S
/ﬂql.\ _ “ " | Oz ¥O134NBUVD
I I In Q
. I ; _ X
_“ ARl IMW\ —- - JATVA XDIHD HIIM
TR % ¥IOAYISIY WNNDVA
) J

I i I _” / &,

0o1D 1vna

- (@3Nv3id ary)
/Zzo_m ovi

(103¥1NOD 31a1)
- DVAII0S

o,

JATVA 393

~——3A1VA 13230

T (JINVIID ¥IY)

JIY NV3I1D

SIAIVA AV13Q
40 3015 4300d Y
340102 $310N3a



VACUUM DIAGRAMS V-15

ST1300W TV ONIT002 ALNA AAVIH ONV NOISSINSNVHL TYNNVIN HLIM AZ 852 VINHOJITY)

aBriig €10 10 3AILdVaY
AV13Q
YIOA¥3IS3Y Q¥YMYO4 .-UA.\.:EEW,@« HDOLIMS WNNDVA
SIS WNNDVA Q31¥0d WNNOVA
3 WNNDVA Q104INYW / =/ zo_@mz:w_a JATIVA :u\:z,m IV
_“"_ i y )
) M

e — |NOYS — 4K rrwebm G0 S\ IAIVA

t U ooo
04N __,E=======—= o b
¥31SINVD TYNOIS g e e
\H MRS GO SN G—"

T I =T

INV { 5 S

39¥Nd ¥IISINVD . _ AN 7 P
: 4 i 247 4
Al Lii e
JAIVA ADd _ L A X & Av13a
y ! £ Z ISYIATY
1NO ¥V ADd” : A A NI 31V ADd | J
d 5 4' ERIE SAL ¥93

e il : 3
K--.‘ _m _“ g NMu ¥O13¥NBAYD nﬂcn/ J__

JATIVA XDIHD HIIM
¥IOAYISIY WNNDVA
0 W (¥INVITD ¥Iv)
IYNOIS DVL
= = = = I
nRAAL /
d WM =\ (10¥1NOD 31a1)

! ' DVAIIOS _(43INVI1D ¥iv)
o ! ¥Y NVa1D

J

———3A1VA 13210

ol i SIAIVA AV13Q
JO 301S @300D Y
m ol ¥010D S310N3a

=======s Jij ST

=] : T JAIVA ¥93

Ol1D DQH

01D 1vNna



V-16 VACUUM DIAGRAMS

STI00N TV

oertee

¥IOAYISIY
E====g WNNDVA a31¥0d WNNDVA

g8 WNNDVA Q104INVYW

YNIT000 QUYANYLS ONY NOISSIWSNYHL J1LYWOLNY HLIM AZ 852 VINHO4ITYI

3 1 /
&E==3 WNNDVA Q314IQ0OW ! =7 ” N J
c Z :
wwett— INOYS —@IK Al===="=3{76° 0\ VA \\ aION310S
| _ 0 0 O)SSVdAd
yd
I0UNd __, pr========f =
YILSINYD TYNOIS e |
dn
NMOQ !
30¥Nd ¥31SINVD \ SR
i >
\>$ AvV13d
1NO IV A2d4” ! bk _ ~)
) SAL ¥O3
dWNd ¥V — E”Ul , )
a/n L ————¥013¥N8¥VD B/ .
e e s g JATVA XDIHD HLIM
itk ﬁ ¥IOAYISTH WNNDVA
T
¥V3INN NON [ o

AV130 3S¥3AIY
Y

’
Ar—

Ol12 1vna $ 4

(INVIID ¥IY)
//2205 vl

= (104iNO0D 3101
WD) DVAII0S

1% BTN LR

LR

SIATVA AV13Q
40 34IS 43g0od
¥010D S31ON3a

AN



VACUUM DIAGRAMS V-17

LLIARY: ]

STIAOW TV

AvV13a
AQYVYMIOA

YIOAYISIY
WNNDOVA

== WNNDVA 03130d
3 WNNDVA Q104INVYW

€10

y10 3JAUdvav

ONIT009 ALNA AAVIH ONY NOISSIWSNYHL JILYWOLNY HLIM AZ 852 VINHOLITYD

() (D J]«——A18W3SSY HDLIMS WNNDVA

&&==3 WNNDOVA a3IHIQOW 1 s )
ﬁ I )4 y JAJ
et — \NOY S —4HIK E=e=—=o={75 0 0\ AIVA ¥ alONI10S
m ‘o 0 O)SSvd-Ag A
I Q0% /
393Nnd 5 .
B i ol . - [

YILSINVYD TYNOIS e

I 2l
e 2 i daiadidgl

-~ h =
393Nd ¥31SINVD =y L7
_ ” l \\\\\\\\\ D)) \
e o d | ~ it | % & \
JAIVA ADd _ Wil Py
. \\\ 27
1NO ¥V ADd” ! “ 7 \\\ | %4 NI 31V ADd
) g | ” (7 Y 2x0HD SAL ¥93
dWNd ¥V —— I S
ﬁ - | m " O<<
/( | bl L ———¥oL3uNeVD
o I Dz pere o
| ol I u 3 et
Ul o
IAIVA | IRl :
S & il
¥VINI NON | I g /
(¥INVITD ¥IY)
TRRL ) — TYNOIS DV1
“ llllll _l TRNLL ;
1 ) il Ml &= (odiNod 31an
| \_ - JVAIIOS
'll sl — P gre G emwes e o _ (i
=31 i Il
il av13a 3s¥anay U “ "
— — / U M (W
_ W R W
01D 2aH | M= * "_ '
| m - \; )| = .4/
lllll 1] :
— =8-S - JATVA 393

01D 1vna

aJION310S

Av13a

ISYIAIY

)

)

JATVA XIDIHD HLIM
YIOAYISIY WNNDVA

SIATVA AV13Q
40 301S a300D P
¥010D S31ON3a

N




V-18 VACUUM DIAGRAMS

STIAOW TV ONIT009 (HVANVYLS NV NOISSINSNYHL TYNNYIN HLIM AZ 852 3ANLILTY-IH

seruis

EZZ==3d WNNDVA 031304
Z773 WNNDVA G104INVW yoingisia

et — 1NOYS —4IIK

YILSINYD TYNOIS e I

AR
<
>

dION310S

JAIVA ADd

1NO ¥V ADd

N\

a.
z
=
Q.
*®
<
£
|
1
_ == = =
w g
O
= O
pe 1
&)
\ 7]
=
az
[« 4
o &
w
- 4
2
@
o
<
k

I 7 W

)
I\

JATIVA XDIHD HLIM
I £ JIOAYISIY WNNDVA

({] i
| I J./
il (¥3INVIID ¥IVY)
. /Zzo_m vl
1]
" = (1O¥INOD 31a1)
JVAII0S
1
1l
ll
: SIAIVA AV13Q
3 40 301 4300> P
¥010D S3LON3a
- J/
© P TN 3IAIVA 393

Old 1vna




VACUUM DIAGRAMS V-18

STIAON TV

JUIARY]

ESI=S3 WNNOVA Q31N0d
g3 WNNDVA Q104INYW

et — LNOY S —@IIK

3I0UNd __» ==
¥3LSINVD TYNOIS

ONIT009 ALNG AAYIH ANV NOISSIWSNVHL TYANVIAL HLIM AZ 852 30NLILTY-IH

JATVA ADd

1NO ¥IY ADd” !

Ol1D DAH

Ool1d 1vna .

ry G

(4INVITD AIV)
/Zzo_w ovi

=\ (10¥1NOD 3101)
JVAII0S

JATVA ¥93

YJIOAY3SIY WNNDVA

SIAIVA AV13IQ
40 34I1S a3ao0dD m
JO10D S3ILON3a

¥yolngisia
W)
)
EET =T e
! JAIVA
\m ¥343AI0 \Y_ _
y g | A H
{
VA - 7\ T QION3108
7 7
/ I 247 {
pfroe 2 > \
“ \\\\ Z \\\
Z % NI 31V ADd >
55 =,
HINOHD SAL ¥93
{ S L
h Oi x\\.\\\mozaamiu
I Dz /
I 3 s o 7 JAIVA ¥DIHD HLIM



V-20 VACUUM DIAGRAMS

STI00W 1TV | NOISSIWSNVHL JILYWOLNY HLIM AZ 852 JANLILTY-IH

nsriis

ESIZZd  WNNDVA a3Nod
8 WNNDVA A104INVYW

e — 1NOYS —IK

I0UNd___, ==
¥31SINVD TYNOIS

yolrngpiisia

JAIVA ADd

1NO Y1V ADd

dwnd E«/’EGI Lo,

"' av13a 35¥3A3Y

U] [=)

o1 vna =«

1
|

JAIVA
__¥31¥3AI0 \Y_ —

,, .
2ZN), \ QION3108
l \\ 7 /WM
WLz _ _
. NI 31V ADd _
A INOHD SAL ¥93
S
Oz A —¥013¥nauvd
3 HY!\!: TR e JAIVA XDIHD HLIM

(¥INVITD YY)
TYNOIS DVi

(10¥iNOD 3701)
DVA3I10S

JATVA ¥93

JIOAIISIY WNNDVA

SIAIVA AV13Q
40 301S 0300 P
¥010D SILONIa




VACUUM DIAGRAMS V-21

r YNIT00J QYYANYLS ONY NOISSINSNYHL TYNNYIN HLIM AZ vOE 31VIS 6¥

ABYLID

S====( wnndvA aayod

§———% wnndvA aio4iINvW 7
il._.zoxmll .l““””““”“”““””“”““““HH”“”HH“HH“““
. Al
o1d 1vna
o (¥3INV3IID HIV)
NI 31V ADd : = TYNOIS DVI
\ w>.—<> s
AV13Q
dvD 437114 1
i - 35¥IAIY . I ik
== = “”””“”H\
[ 1~
I |
1nO
_ I ¥V ADd
w [
fuﬂ‘._ ]
¥yOLINGINLSIa H I e m2<> ¥O3
Ry ¥oizunaivd
: - il Fed
I .
I &W
s o il I W31SAS ¥OLVHOdVAI
dwnd div -7
T I 1and woss —
1 SYOdVA a3O¥Nd
JAIVA ¥31¥3AIQ - I B
I
(¥31SINVD) ..V.mH == = === HL&

TVNOIS JATVA 3938Nd




V-22 VACUUM DIAGRAMS

r YNIT00I ALNA AAYIH ONY NOISSINSNVHL TYNNYIN HLIM AZ ¥0E 3LVLS 6V

Mmertis

S====( wnndvA a31y0d

§—————% wnndvA a104iINVW \ > -

o hzozn_'. ol e anoa i Spaanal el fsseos Gl o sl

N/

ol12 1vna 1
== T (¥aINVIID ¥IY)
Ni 31V ADd e TWNOIS DVL
AV13Q : )
dvD ¥3114 110 Sdpuatts SAL ¥93 , a5
|||||||||| == 15
1NO
¥V ADd
nl\_ 1] .
Jorngniisia RHHKHM i b JAIVA 3493
015 daH — 1= i 2 .
B,
I
: ! WI1SAS ¥OLVHOdVAI ﬂ\w
dWNd ¥4IV n—H e I
- - v 1 and wous—
| SHOdVA A30¥Nd
JIAIVA ¥31¥3AI0 - 1 -
1
(¥31SINVD) O g o e nL&
TIYNOIS JATVA 393Nd o




VACUUM DIAGRAMS V-23

r ONI1009 (HYANYLS ONV NOISSINSNVHL JILYINOLNY HLIM AZ vOE JLYLS 6V

xgrtie

E===={ wnndvA a3yod

§————% WNNDVA Q104INYW Ve - : - - J
$====F WNNDVA Q3141a0W |
o B g e e g e e ]
et — 1NOYS —GEK ———— = |l|l1llltl!ll|lllJJ/._\
e R R R R L Y i T Kl “.// "
T < | - _ L
DHWHUA 3 '
) N aava | “__
¥VINN
ol1D 1vna 1 -zwzz I 4
3= uﬂum: s (¥INVITD dIV) I
NI IV ADd T [ =)+« TVNOIS DV1
I U
= Il JAIVA ADd
><zo\ I
dvD ¥3 SAL 493
D 3431114 110 At ) & "
llllllllll I
f 1 1 =
1 |
I 1no
" ¥V Add

¥OoLNANLSIa
1 ¥OL13¥NBYYD

; Bl -
= 444
i imil I walsas yoLvdOdvA3 RW
dWNd IV T H@” 1 oy vk
I SYOdVA a3o¥nd

TVNOIS JATVA 393Nd L4



V-24 VACUUM DIAGRAMS

r

Asrite

9NIT009 ALNG AAYIH ONY NOISSINSNYHL JILYWOLNY HLIM AZ VOE JLVLS 6F

S====( wnnova aaiod
§————% wnndvA a104iNnvw
$—=== wnnova aainiaow
et — INOY — @K
o12 1vna
NIYIY ADd
dvD 33114 110 seHIAds
¥yoinanisia
01D DAH
dWnd dIV H.H e

JATVA ¥3143AIQ

TVNOIS JATVA 393Nd

JATVA

JATYA ADd

(¥3INVITID YY)

" TVNOIS DV1

SAL 393

=

JOLANAYVYD

IV ADd

JAIVA O3

W3I1SAS YOLVIOdVYAI

13N4 woud
SYOdVA Q393¥Nd

4

—-

 — -




VACUUM DIAGRAMS V-25

r YNIT009 GHYANYLS ONY NOISSINSNYHL TYNNYW HLIM AZ vO€ 3ANLILTV-IH

8rite

§====( wnndvA aawyod

§————X WnndovA Q104INVW -
1
, ] |
JCAEL)
012 vna Q¥vMYO4
— (¥3INV3IID YY) -
NI ¥IV ADd [ =g 4 TYNOIS DV
" C
. ﬁ# IR IAIVA ADd
AV13a \ ; I SAL 493
dvD ¥3114 10 iy ] .
]“””““”“““\\ 1 u @
I .—
_
"_ 1no
i IV ADd
i \
I
yoLnawisia I _ ok JAIVA ¥913
; R o13¥nav> )
Il 2y
I ,_
e I WIISAS ¥OLY¥OdVAI R“
it S » i I 1an4 EOE\W
“" SHOJVA Q39¥Nd
IAIVA ¥31¥3AIQ ® I B
T
ausINvd)_____ C======= HL&

IWNOIS JATVA 393Nd v




V-26 VACUUM DIAGRAMS

]

r 9NI1009 ALNG AAYIH ONY NOISSINSNYHL TYNNVIN HLIM AZ v0€ 30NLILTV-IH

vérite

S====(wnndvaA gawod

§————% WNNDVA Q104INVW - J
Tt ]
et — 1 NOY S —IK R e e e
o1 1vna .
(MaINVYIID HIY)
NI 31V ADd TYNOIS DVL
JAIVA ADd
|
dvD 33114 110 bl SAL 493 _
yornanisia : JAWVA 493
e 1 i ¥OL3WNGYYD
01D 2aH—" ¢ o _ -
\¥/ If
: 1 Lv¥OdYA3 &“
- ! W31SAS 3O A 1
SHAEEY = NER ’) I : 32.29:\1
I SYOdYA d30¥Nd
JATVA ¥IL1¥IAIQ - I -
I
(¥31SINVD) W W W HL&
TYNOIS JAIVA 394Nd o




VACUUM DIAGRAMS V-27

NONHL ‘YIINODYM ‘IINOHIHD -

asrite

E===5 wnnovA aawod

{7 WNNDVA Q104INYW

DNIT000 QHVANVYLS ONV NOISSIWSNYHL TYNINVIN HLIM AZ 09€ 31VLS 6

hw“u WNNDOYA Q3ldIaOW \

O e e e

et — 1NOY —G g

NI 31V ADd

AV13Q
ISYIAIY

dvD ¥371114 110

)

AVINN

JolrnanyLsia

(YINVIID YY)
TVNOIS DVi

awna vNois wnnovall

y

{

J013INBYVYD

ino
31V ADd

1L )
RN |

JATIVA ADd

JATVA ¥O3

dWnNd dIv

W3ILSAS YJOLVYOdVYA3I
T 13Nn4 wouy4
SYOdVA a3oyund

U

JATVA ¥3143AIQ

(¥31SINVD)
TVNOIS JAIVA 39¥8Nd

SIAIVA AV130
40 3015 300D P
30102 SIIONIA

v “_
—”

1
1l
1
il
"
|
1




V-28 VACUUM DIAGRAMS

NINYL ‘YIINOIYM ‘JINOHIHD YNIT009 ALNA AAYIH ONY NOISSINSNYHL TYNNVIN HLIM A2 09€ 31VLS 6

Jértis

E===3 wnndvA aaw¥od
{1 WNNDVA Q104INVW TP i —
f====f wnnova aaisiaow \

et — 1NOYI —GK J "._

e i
dWNQ TYNOIS WNNDYA _“
|
il
il

NI 31V ADd

Av13Q U @anvan aiv)
IS¥IAI ) 1YNOIS DV1
dvD 33114 110 _
B e o e e o . =" —
| et A
| |
. 1no
| ¥V ADd
)

¥o1Na¥Lsia I IATVA 393

. Joizunayvd

015/2aH — Ly s i
=/ n_ . j
!
dWnd ¥4IV . : s i W3LSAS ¥OLVIOdVA3I
= Bl . I 13N4 WO¥4
\V@ “_ S¥OJVA a30uNd k
| o = -

JAIVA ¥3143AID T

(¥31SINYD)
TYNOIS JAIVA 393Nd

SIATVA AV13Q
40 301S 300D
40100 S31ION3Ia

NN



VACUUM DIAGRAMS V-29

NINUL ‘YIINODYM ‘JINOHIHD °  9NIT00I QHYANYLS ONY NOISSIWSNY UL ILYWOLNY HLIM AZ 09€ TLVLS 6V

asriig

E===5 wnnovA aawod

] WNNDVA Q104INVW

e T T S Doy e o Gome Gniw o W WA o ehd S mowe S wws T T “hew —

f====f wnnova aainiaow j
‘—.zozm l'.ﬂ \\“.I“flllll". o —— o ———
e
1 — — Sy
__ .MHH ——
1
=== \
o1D 1vna
o
NI ¥IV ADd |
Av13a
IS¥IATY
dvD ¥31114 110

Joingpisia

JOL1IYNGYVD

1no
J1v ADd

JATVA ADd

JATVA ¥93

dWnd 3y

Iy W3ILSAS YOLVYOdVAI
Ul 13n4 Wou4

JAIVA ¥3143A1Q

(431SINVD)
TYNOIS JATVA 393Nd

t . %l SYOJVA a30¥Nd

A

>

I -

SIATVA AV13d

40 301S 03005 Y

JO10D S3ION3a



V-30 VACUUM DIAGRAMS

NINYL ‘HIINOIYM ‘JINOYIHI

36¥118

lﬁ WNNDVA d3130d

{1 WNNDOVA Q104INVW
nHu WNNDVA a3id1aow

ONIT00I ALNG AAVIH ONY NOISSIWSNYHL JILVINOLNY HLIM AZ 09€ 3LVIS 6V

) — 1NOYS —GK

dvD 331114 110

Jyoinanisia

0o1D/>aH

dWNd JIY —

2 B 4

(¥3INVITD ¥IV)
TYNOIS DVi

1
1l
!
_"
|

il

SAL ¥913

e

|

INno
41V ADd

JOLIINBYVD

JATVA ADd

JATVA 393

s

S s

JATVA ¥3143AI4

TYNOIS JATVA 39¥Nd

WILSAS YOLVIOdVYA3I \\N\

13N4 WOu¥4
SYOdVA d3odNd

e

SIAIVA AV13Q
40 301S a300d Y
¥O10D SI1ON3Ia



