AIR
CONDITIONING

: SECTION"INDEX AR ‘ -
. D . .~ .Page : - " Page
Cherokee-Wagonoer-Truck Air Conditioning Components Servme Proceduros—ElgM -Cylinder Engine compressor ~
“and Controls ~ 3E-5 . and Magnetic Clutch 3E-26
CJ and Scrambler Air Conditioning Components and Controls  3E-1 Ssrwca Procodures—Sn( cyllndor Engine compressor _
-General Informallon and Hsfrlgarant Handling  3E-9 . ‘ and Magnetic. Clutch 3E- 20

-~ CIAND SCRAMBI.ER
- AIR CONDITIONING
- COMPONENTS AND
CONTROLS.

e e CCompressor 365 - 7 U general 3R
Condenser  3E-2 o - o Magnotic Cluteh '3E-5.

Control Operation  3E-2 Rocaivar/Drior 3E-3

Control Panel  3E-2 . - Sight Glass 3E-3

Evaporator Houslng Assemhly  3E-3 ; Tamperalure conlrol Thermostal 3E2
Expansion Valve Service~ 3E-5 ‘ LU L

GENERAL

Factory 1nstalled air condltlonmg is not avallable on

CJ and Scrambler models equipped with the four-cylin-
“der engine. All information in this section referring to

CJ and Scrambler models is in reference to vehicles
equipped with six-cylinder engines.

When drlvmg at normal hlghway speeds the CJ and
Scrambler air condltlomng system (fig. 3E- 1) will pro-
vide maximum efflclency However, when operating un-
der stop- and-go city .driving conditions, a slight
reduction in coollng efflclency generally w1ll be

“experienced.

It is recommended that an intermediate temperature
and the high fan setting be used for average city driving

. FANCONTROL - TEMPERATURE -
KNOB ~ CONTROL KNOB

. : ; : : . ADJUSTABLEAIR
and that an intermediate temperature and medlum fan - U%LET‘:_C;'S\,/E:S% ‘
. setting be used for highway driving. L E

w When driving at relatively high speed for-an extended
" period of time, the cooling coil may-possibly frost over,

resulting in a temporary loss of cooling. Should this Fig. 3E-1  Air Conditioner—CdJ and Scramhler Models
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occur, simply turn the TEMP knob to OFF and allow the

blower to operate for a few minutes to allow the cooling
coil to defrost. Then turn the TEMP knob to a setting
which is not as cold ag the setting at which frosting
occurred.

To maintain maximum cooling efficiency, periodically
remove bugs and foreign matter from the condenser and
radiator fins. DO NOT install a bug screen or other
‘screen material in front of the condenser and radiator,

Water formmg under a vehicle, at a point below the
cooling case, is condensation water drammg from the
system and is considered normal.

The engine temperature gauge pointer will indicate a
slightly higher than normal temperature when the air
condltlonmg system is operating. However, should ex-
cessive overheating occur, check the condition of all wa-
ter hoses; check the radiator for rust. or scaling
conditions; and make sure that the coridenser is free of
bugs or other foreign matter.

"The air conditioner also can be used for fast, efficient
defogging of windows during cool, damp weather.

The condenser is mounted ahead of the radiator and
the remaining components are’ m the engme
compartment.

The compressor is a rotary, flve-cyllnder, belt-driven
pump. An electromagnetic clutch couples the com-

pressor to the drive pulley. The drive pulley freewheels ?

~ when the air conditioner is not in use.

"The START position on the ignition switch automat-
ically disconnects all accessories, including the air condi-
tioner, to reduce battery load and prov1de easier
startmg

CONTROL UPEHATION

For fast, maximum efficie.ncy, purge the vehicle of hot
air by driving the equivalent of two or three city blocks

with at least one window open. During this time, place

the TEMP control in the MAX position and the FAN
control in the HI position. This permits the evaporator
to precool in hot weather.

Adjust the air outlets to obtain desired airflow distri-
bution by moving the louver lévers left, right, up, or
down. Airflow c¢an be adjusted for. qulck delivery to a
specific spot or for gentle dlffllSlOIl of air throughout the
vehicle, _

“When. the interior of the vehlcle has cooled to the
desired temperature, the FAN knob may be set to obtain
the desired volume of air from: the air outlets. The
TEMP: knob may be rotated to vary the temperature. It
may be necessary to experiment with the TEMP knob to
determine the settings best suited to various driving
conditions. Generally, an intermediate temperature and
high fan setting is comfortable for city driving, and a
lesser fan setting comfortable for open road driving.

Run the engine well above idle speed for more ef-

-ficient cooling under conditions in which the system is
operated with the vehicle standing.

CONTROL PANEL
Fan Switch

The fan switch may be serviced by removing the ac-
cess plate located on the lower evaporator core housing
below the control panel.

TEMPERATURE CONTROL THERMOSTAT

To service the temperature control thermostat, the

" -evaporator core housing must be disassembled.

When installing a replacement temperature control

~ thermostat, insert the capillary tube into the evaporator
- coil a minimum of two inches (fig. SE-2).

CAUTION' Handle the tube with care to avoid bends
or kinks which could cause the thermostat to
malfunctzon . o
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" Fig. 3E- 2 Capillary Tube Position
CONDENSER '

Removal -

(1) Discharge refrigerant from system as described
in General Information and Refrigerant Handhng sec-
tion of this chapter.

NOTE: Discharge syste-m‘ slowly to prevent loss of
compressor oil.

(2) Drain radiator.

(3) Remove fan shroud and radiator.

(4) Disconnect pressure line at condenser.

(5) Remove condenser attaching serews and tilt bot-
tom of 'condenser toward engine.

NOTE: Plug all open connections to prevent entry of
dirt and moisture.

(6) From undersidé of vehicle, disconnect receiver/
dryer-to-evaporator hose at receiver/dryer,

(7) Remove condenser and recelver/dryer as-
sembly.

- (8) Remove receiver/dryer from condenser, if
necessary.
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Installation

(1) If removed, install receiver/dryer to condenser.

(2) Place condenser in position and connect receiv-
er/dryer-to-evaporator hose at receiver/dryer.

(8) Install condenser attaching screws.

(4) Connect pressure line at condenser.,

(5) Install radiator and fan shroud.

(6) Fill radiator.

(7N Evacuate, leak test, and charge system as de-
scribed in General Information and Refrigerant Han-
dling section of this chapter. '

SIGHT GLASS

A sight glass is incorporated in the receiver-to-evapo- |

rator hose at the receiver end (fig. 3E-3). The sight glass
provides a visual check of the system refrigerant level. A
continuous stream of bubbles will appear in the sight
glass of a system which is not properly charged. Prop-
erly charged and completely discharged systems will
appear similar through the sight glass because of a lack
of bubbles. To distinguish between the two situations,
cycle the magnetic clutch Off and On with the engine
running at 1500 rpm. During the time the clutch is off,
bubbles will appear if the refrigerant is in the system
and will disappear when the clutch is on. If no bubbles
appear when cycling the magnetic clutch, there is no

. refrigerant in the system since some bubbles would ap-
* pear in a fully charged system. If the system is dis-

charged, it will be necessary to leak test, repair as
required, evacuate, and charge the system. .

HEGEIVEH/DHYEH

Removal

(1) Discharge refrigerant from system as described
in General Information and Refrigerant Handllng sec-
tion of this chapter.

NOTE: Discharge system slowly to pre'vent loss of
compressor oil,

(2) Disconnect evaporator and condenser lines from
receiver/dryer. .

(3) Remove attachlng screws from recelver/dryer
bracket and remove receiver/dryer.

Installation

. (1) Install receiver/dryer to support bracket.

(2) Install evaporator and condenser line to
receiver/dryer,

3) Evacuate, charge system and leak test as de-

scribed in General Information and Refrigerant Han- ,

dling section of this chapter.

. Fig. 3E-3 Sight Glass—CJ and Scrambler Models

EVAPORATOR HOUSING ASSEMBLY. .

‘Removal

(1) Discharge system as described in Gene'ral Infor-

‘mation and Refrigerant Handhng sectlon of this

chapter. :
(2) Disconnect inlet (suction) line at compressor

(8) Disconnect receiver/dryer-to-evaporator hose.

- (4) Remove hose clamps and dash grommet. retam-
ing screws.

(5) Remove evaporator housmg—to 1nstrument pan-
el attaching screws and the evaporator housmg-to—
mounting bracket screw (fig. 3E-4).

(6) Lower evaporator ‘housing and pull hoses and
grommet through opening.

The blower motor, blower motor housing, and evapo-
rator core may be serv1ced after the evaporator housmg
is removed (fig. 8E-5).

SCREW (4) \A
70629

Fig. 3E-4 Evaporator Houslng Mountlng—c.l and Scrambler
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NOTE: It is not necessary to discharge the system to

. sarvice. the blower motor. The evaporator hou'sing may

~

_be lowered from the instrument pa’nel to gam access to
“the blower motor attaching screws.

Installation

(1) Push hoses through grommet opemng, and in-
stall grommet by pushing toward engine compartment
of vehicle and fasten to dash panel with two attaching
screws.

 (2) Raise evaporator and .install evaporator hous-
ing-to-instrument panel attaching screws and the evapo-
rator-to-mounting bracket screw. ‘

(3) Install hose clamps- and grommet attaching
screws.

(4) Connect recelver/dryer to- evaporator hose

(56) Connect inlet (suction) line to compressor.

(6) Evacuate, leak test, and charge system as de-
scribed in General Informatlon and Refrigerant Han-
dling section of this chapter.

EXPANSION VALVE SERVICE

The Valve is preset and. should not be adJusted A
defective valve requires replacement.
(1) Discharge systtm as described in General Infor-
mation and Refrigerant Handhng sectlon of thls
~ chapter.
4 (2) Remove evaporator housmg assembly

(3) Remove insulation wrapped around suction line
and expansion valve. Mark capillary tube location on
suction line. ‘ v _

(4) Disconnect inlet and outlet connections, cap-
illary tube clamp, and equalizer tube. .

(5) Remove expansion valve,

(6) Clean suction line to provide a posmve contact
with replacement expansion valve capillary tube,

(7) Connect inlet and outlet hoses. Clamp capillary
tube at marked position and connect equalizer tube.

NOTE: Clamp capillary tube securely so that a firm
contact with the suction line is formed.

(8) Wrap expansion valveand line with insulation.
(9) Install evaporator housing assembly.
(10) Evacuate, leak test, and charge system as de-
scribed in General Information: and. Refrlgerant Han-
dling section of this chapter, «

COMPRESSOR

The compressor used on sjx- cyhnder engines in CJ and
Scrambler models is a five-cylinder rotary unit. Refer.to
the Service Procedures—Compressor and Magnetic
Clutch section for the compressor seryvice and mounting
information. - _— Lo

MAGNETIC CLUTCH

Refer to the Service Procedures—-Compressor and
Magnetic Clutch section for detailed 1nformat10n on the
magnetlc clutch.
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GENERAL |

When driving at. normal highway speeds the Chero-
kee, Wagoneer and Truck models air conditioning sys-
tem will provide maximum efficiency. However, when
operating under stop -and-go city driving conditions a
slight reduction .in coohng efficiency generally w111 be

_ experienced.
It is recommended that 1ntermed1ate temperature and

~—" high fan settings be used for average city driving and

intermediate temperature and medium fan settings for
highway driving.

The air conditioning system, as shown for the Wagon-
eer in figure 3E-6, is also applicable to Cherokee and
Truck models.

When driving at relatively high speed for an extended
period of time, the cooling coil may possibly frost over,
resulting in a temporary loss of cooling. Should this
occur, simply turn the TEMP knob to OFF and allow the
blower to operate for a few minutes to allow the cooling
coil to defrost. Then turn the' TEMP- knob to a setting
which 18 not as .cold -as the settlng at which frostmg
occurred.
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Fig. 3E-6  Air Conditioner—Cherokee-Wagoneer-Truck Models

To maintain maximum cooling efficiency, periodically
remove bugs and foreign matter from the condenser and
radiator fins. DO NOT install a bug screen or other
screen material in front of the condenser and radiator.

Water accumulating under a vehicle, at a point below
the evaporator case, is' condensation water draining
from the system and is considered normal.

The engine temperature gauge pointer will indicate a
slightly higher than normal temperature when the air
conditioning system is operating. However, should ex~
cessive overheating occur, check the condition of all wa-
ter hoses, check the radiator for rust or scaling
conditions, and make sure that the condenser is free of
bugs or other foreign matter.

The air conditioner also can be used for fast, efficient-

defogging of windows during cool, damp weather.

compartment.

The compressor, a five-cylinder rotary-unlt on six-,-

cylinder engines and two-cylinder inline unit on eight-
cylinder engines, is a belt-driven pump which moves the
refrigerant through the system. An electromagnetic
clutch couples the compressor to the drive pulley. The
drive pulley freewheels when the air conditioner is not
in use.

The START position on the ignition switch automat-
ically disconnects all accessories, including the air condi-
tioner, to reduce battery load and provide easier
starting.

CONTROL OPERATION

For fast, maximum efficiency, purge the vehicle of hot
air by driving the equivalent of two or three city blocks
with at least one window open. During this time, place
the TEMP control in the MAX position and the FAN
control in the HI or PC position. This permits the evapo-
rator to precool in hot weather.

CAUTION: Do mot leave the fan control on PC for

longer than 80 seconds. Move the fan control to HI
position and raise all windows.

Adjust the air outlets to obtain desired airflow: distri-
bution by moving the louver levers left, right, up,.or
down. Airflow.can be adjusted for quick delivery to a
specific spot or for gentle diffusion of air throughout the
vehicle.

When the interior of the vehicle has cooled:to ‘the
desired temperature, the FAN knob may be set to obtain
the desired volume of air from the air outlets. The
TEMP Kknob may be rotated to vary the temperature. It
may be necessary to experiment with the TEMP knob to
determine the settings best suited to various driving
conditions. Generally, an intermediate temperature and
high fan setting is comfortable for city driving, and a
lesser fan setting comfortable for open road driving.”

~‘Run the engine well above idle speed for more ef-
ficient cooling under conditions in which the system is
operated- Wlth the vehlcle standmg

CONTROL PANEL

Fan Switch

The fan switch may be serviced by removing the ac-
cess plate located on the lower evaporator core housmg
below the control panel.

Teniperalure cnnirol Thermostat

To serv1ce the temperature control thermostat the

evaporator core. housmg .must be dlsassembled as de-

The condenser is mounted ahead of the radiator and . seribed below.

the remaining components arés 1n the engme '.’.V".stat insert the capillary tube into the evaporator coil a

When installing a new temperature control thermo-

mlmmum of two inches (flg 3E-7).

EVAPORATOR INSULATION
COIL ASSY
UPPER ~¢-3.00 INCHES >~

”“‘," Eis
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Fly. -7 Capillary Tub Position *

CAUTION° Handle the tub"e'wzth care to avoid.bends
or kinks which could cause the thermostat to
malfunction.



SIGHT GLASS

A sight glass is incorporated in the receiver-to-evapo-
rator hose at the receiver end (fig. 3E-8). The sight glass
provides a visual check of the system refrlgerant level. A
continuous stream of bubbles will appear in the sight
glass of a system which is not properly charged. Prop-
erly charged and completely discharged systems will
appear similar through the sight glass because of a lack
of bubbles. To distinguish between the two situations,
cycle the magnetic clutch Off and On with the engine
running at 1500 rpm. During the time the clutch is off,
. bubbles will appear if the refrigerant is in the system
and will disappear when the clutch is on. If no bubbles
-~ appear when cycling the magnetlc clutch, there is no
: refrlgerant in the system since some bubbles would ap-
‘pear in afully charged system. If the system is dis-
charged, it will be necessary to leak test, repair as
required, evacuate, and charge the system

| Flg. 3E}8 Sight Glass—chorokee-Wagonoer-Truc_k

CONDENSER

Removal

(1) Discharge refrigerant from system as described
iin. General Information and Refrlgerant Handling sec-
tion of thls chapter. Siet ,

NOTE;: Dzscharge system slowly to prevent loss of
compressor otl,

(2) Drain radiator.

(3) Remove fan shroud and radiator.

(4) Disconnect pressure line at condenser.

(5) Remove condenser attachlng screws and tilt bot-
tom of condenser toward englne

NOTE: Plug all open connecttons to prevent ent'ry of
dirt and moisture.

AIR CONDITIONING  3E-7

(6) From underside -of vehicle, disconnect receiv-
er/dryer-to-evaporator hose at receiver/dryer.

(7) Remove condenser and receiver/dryer
assembly ‘

(8) Remove recelver/dryer from condenser, if
necessary.:: : : = .

Installation

(1) If removed, 1nstall recelver/ dryer to condenser

- (2) Place condenser in position and connect receiv-
er/ dryer-to-evaporator hose at receiver/dryer.

(3) Install condenser attaching screws.

(4) Connect pressure line at condenser

(6) Install radiator and fan shroud

(6) Fill radiator..

(7) Evacuate, leak test, and charge system as de-
scribed in General Informatlon ‘and Refrlgerant Han-
dling section of this’ chapter .

RECEIVER/DRYER =

Removal

(1) Discharge refrlgerant from system as déscribed

in’ General Information and Refrlgerant Handhng sec-

tlon of thls chapter.

NOTE Dzscharge the system slowly to prevent the loss
of co'mpressor ozl

(2) RémoVe headlamp trim ring.
+ (8) Remove headlamp assembly

(4) Remove grille, :

(5) Remove bolt from top of inner panel Pull panel
back and block.. :

(6) Remove evaporator and condenser hne from
receiver/dryer. ;

(1) Remove screws from recelver/ dryer bracket and
remove receiver/dryer. S -

(1) Install
bracket. ' '

(2) Install evaporator and condenser lines to
receiver/dryer.

(8) Remove block and 1nstall inner panel bolt

(4) Install grille. ,

(5) Install headlamp assembly.

- (6) Install headlamp trim ring.

) Evacuate, charge system and leak test as de-
scribed in General Information and Refrlgerant Han-
dling section of this chapter.

receiver/dryer to radiator ‘support
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EVAPORATOR HOUSING ASSEMBLY .

Removal -

(1) Discharge system as described in General Infor-
mation and Refrigerant Handling section of this
chapter.

(2) Disconnect inlet (suction) line at compressor.

(3) Disconnect receiver/dryer-to-evaporator hose at
quick-disconnect coupling (fig. 3E-9).

RECEIVER/DRYER- -
TO-EVAPORATOR'. - -

QUICK
DISCONNECT
- COUPLING

RIGHT FRONT
FENDER

. J41092
Flg 3E-9 Oulck-lllsconnecl (:uupllng'

4) Remove hose clamps and dash grommet retain-
ing screws.

(5) Remove evaporator housing-to-instrument
panel - attaching screws .and evaporator housmg—to-
mounting bracket screw (fig. 3E-10).

J41093

"SCREW (1)

Fly. 3E-10  Evaporator Houslng Moun(l'ng~;-
Cherokeo-Wagoneer-Truck Models

(6) Lower evaporator housing and pull hoses and
grommet through opening.
The blower motor, blower motor housing, and evapo.
rator core may be serv1ced after the evaporator housing
is removed (fig: 8E-11).

NOTE: It is not necessary to discharge the system to
service the blower motor. The evaporator housing may
be lowered from the instrument panel to gain access to

__the blower motor attaching screws.

1) Push hoses through grommet. openmg, and in-
stall grommet by pushmg toward engine compartment
of vehicle and fasten to. dash panel with two attaching
screws.

(2) Raise evaporator and 1nstall evaporator hous-
ing-to-instrument panel attaching screws and evapo-
rator-to-mounting bracket screw.

- (8) Install hose clamps and grommet attachmg
screws it

4) Connect*.'r
dlsconnect coupling. e

(5)- Connect inlet (suctlon) lme to compressor ’

(6) Evacuate, léak test, and’ charge system as de-
scribed in General Informatlon .and Refrlgerant Han-
dhng sect' 3 of thls chapter : .

. ,.»er‘_o.evaporator hose at qulck-

EXPANSION VAI.VE SEHVICE

The expansmn valve is preset and should not be ad-
justed. A defective valve.requires replacement.

(1) Discharge system as described in General Infor-
mation and Refrigerant Handhng section of this
chapter.

(2) Remove evaporator housmg assembly.

(3) Remove insulation wrapped around suction line
and expansion valve. Mark capillary tube location on
suction line.

(4) Disconnect inlet and outlet connections, cap-
illary tube clamp, and equalizer tube,.

(5) Remove expansion valve,

(6) Clean suction line to provide pos1t1ve contact
w1th replacement expansion valve capillary tube.

(7) Connect inlet and outlet hoses. Clamp capillary
tube at marked position and connect equalizer tube.

NOTE: Clamp capillary tube securely so that a firm
contact with the suction line is formed. _

(8) Wrap expansion valve and line with insulation.
(9) Install evaporator housing assembly.
(10) Evacuate, leak test, and charge system as de-
scribed in General Information and Refrlgerant Han-
dling section of this chapter. :
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REFHIGEHANT’SAFETY PRECAUTIONS

point of 21.7°F below zero at atmospheric pressure, it

The refrigerant used in automotive air conditioning vaporizes at all normal temperatures and pressures. The
_‘systems is_dichlorodifluoromethane, commonly known vapor is heavier than air, nonflammable and nonex-
as Refrigerant-12 or R-12, It is transparent-and colorless plosive. It is nonpoisonous except when in direct contact

in both the liquid and vapor state. Since it has a boiling with open flame, and is noncorrosive except when com-
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bined with water. Observe the following precautions
when handling R-12."

R-12 evaporates so rapidly at normal atmospheric
pressures and temperatures that it tends to freeze any-
thing it contacts. For this reason, extreme care must be
taken to prevent any liquid refrigerant from contacting
the skin and especially the eyes.

WARNING: Always wear safety goggles when ser-
vicing the refrigeration part of the air conditioning sys-
tem. Keep.a bottle of sterile mineral oil and o weak

solution of boric acid handy when working on the refrig-

eration system. Should any liquid refrigerant get into

the eyes, use a few drops of mineral oil to wash them out

(R-12 is rapidly absorbed by oil). Next, wash the eyes

with the wealk solution of boric acid. Call @ doctor imme-

diately, even though irritation has ceased qfter the first
aid tredtment. ¢

WARNING: Do 7ot heat B-12 above 5T

In most instances, moderate heat is required to bring
the pressure of therefrigerant in its container above the
pressure of the system when charging or adding refrig-
erant. A bucket or large pan of hot water not over 125°F
is all the heat required for this purpose. Do not heat the
refrigerant container with a blow torch or any other
means that would raise temperature and pressure above
this temperature. Do not weld, steam clean or heat the
system components or refrigerant lines.

CAUTION: Keep R-12 containers u’p’m’@dht when charg-
ing the system, so as to utilize the vapor mstead of the
liquad.

When metering R-12 into the refrigeration system,
keep the supply tank or cans in an upright position. If
the refrigerant container is on its side or upside down,
liquid refrigerant will enter the system and damage the
compressor.,

WARNING: Always work in a well-ventilated area.

Always maintain good ventilation in the working
area. Always discharge the refrigerant into the service - -

bay exhaust system or outside the building, Large quan-
tities of refrigerant vapor in a small, poorly ventilated
room can displace the air and cause suffocation.

Although R-12 vapor is normally nonpoisonous, it can
b‘echanged ihto & very poisonous gas if allowed to come
in contact with an open flame. Do not discharge large
quantitiesof refr1gerant in an area havmg an open
flame. A poisonous gas is produced when using the ha-
lide torch leak detector. Avoid mhallng the fumes from
the leak detector. ;

CAUTION: Do not allow liquid refrigerant to touch
bright metal.

Refrigerant will tarnish bright metal ahd chrome sur-
faces. Avoid splashing refrigerant on any surface. Re-

frigerant in combination with moisture is very corrosive
and can cause extensive damage to all metal surfaces.

SERVICE VALVES

The discharge and suction service valves are mounted
directly to the compressor head. The valves are used for
diagnosis, charging, discharging, evacuating, and com-

* ponent removal.

The service valves are three-position valves (fig. 8E-
12). The normal operating position, shown in figure 3E-
12, View B, has the valve stem turned counterclockwise
to the back-seated (full-out) position.

1~ TO SER\E/ICE PORT

2 - TO HOS
3 — TO COMPRESSOR 1

/.

2

VIEW A — FRONT-SEATED

N7
giinnis,
4

) V!EW C ~- MIDPOSITIONED AJ41489
Fig. 3E-12 Service Valve Operating Positions— Typlcal

When the valve stem is turned clockwise to the front-
seated (full-ln) position (fig. 8E-12, View A), the com-
pressor is isolated from the system. ThlS position is used
when removing the compressor or when checking com-
pressor oil level.

When the valve is mid~positioned (cracked) (fig. 3E-
12, View C), the gauge port is open. This position is used
when charging, discharging, evacuating, and checking
system pressure.
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PRESSURE GAUGE AND MANIFOLD ASSEMBLY

/7 FITTING

N

The pressure gauge and Manifold Assembly Tool
 J-23575 (fig. 8E-18) is the most important tool used to
service the air conditioning system. The gauge agsembly
is used to determine system high and low side gauge
pressures, the correct refrigerant charge, and for system
diagnosis. It is designed to provide simultaneous high
and low side pressure indications, because these pres-
sures must be compared to determine correct system
operatlon

COMPOUND GAUGE’ HIGH SIDE GAUGE

tH ~~——_ HIGH SIDE

LOW SIDE FITTING

CENTER SERVICE
FITTING

MANIFOLD P TPTpr

Fig. 3E-13 Pressure Gauge and Manifold Assembly Tool J-23575
Low Side Gauge

The low side gauge is a compound gauge, which means
that it will register both pressure and vacuum. The
compound gauge is calibrated 0 to 150 psi pressure and 0
to 30 inches of mercury vacuum. It is connected to the
suction “service valve to check low side pressure or
vacuum,

High Side Gaugo

The high.side gauge is used to check pressure in the

- discharge side of the air conditioning system.

Manifold

The gauges are connected into the air conditioning
system through a manifold (fig. 3E-138). The manifold
has three connections. The low side hose and fitting is
connected directly below the low side gauge. The high
side hose and fitting is connected below the high side
gauge.

The center connection of the manifold is used for
chargmg, discharging, evacuating, and any other neces-

~“sary service. Both the high and low sides of the manifold

have hand shutoff valves. The hand shutoff valves open

or close the respective gauge connections to the center

AIR CONDITIONING  3E-11

service connection or to each other. The manifold is
constructed so that pressure will be indicated on the
gauges regardless of hand valve position.

Connecting the Pressure Gauge and Manifold Assomhly

(1) Remove protectlve caps from service valve
gauge ports and valve stems,

(2) Close both hand valves on gauge manifold set.

(8) Connect compound gauge hose to compressor
suction service valve gauge port (low- side). ' v

( ) Connect high pressure gauge hose to dxscharge
service valve gauge port (high-side).

" NOTE: If mecessary, to SJacilitate installation of the

gauge set, loosen the service valve-to-compressor fitting
and rotate the service valve slightly. Do not allow the
hose to contact the engine or body components. Tighten
the service valve-to-compressor fitting to 25 foot-pounds
(34 Nem) torque or 15 foot-pounds (20 Nem,) torque for

Sflange-type service valve screws.

(5) Set both service valve stems to mid- or cracked-
position. The gauges will indicate hlgh and low -side
pressure respectlvely

(6) Purge any air from high side test hose by open-
ing high side hand valve on manifold for three to five
seconds (center connection on manifold must be open). -

*(7) Purge any air from low side test hose by opening
low side hand valve on manifold for-three to five seconds
(center connection on manifold must be open). »

(8) Air conditioning system may be operated with
gauge manifold assembly connected in this manner.
Gauges will indicate respective operative pressures. -

CHECKING SYSTEM PRESSURES

The pressure developed on the high side and low side
of the compressor indicate whether the system is oper-
ating properly.

WARNING: Use extreme caution when the engine 1is
operating. Do not stand in direct line with the fan. Do
not put your hands near the pulleys belts or fan. Do not
wear loose clothing.

(1) Attach pressure gauge and mamfold aSSembly

(2) Close both hand: valves on gauge and mamfold
assembly.

(8) Set both service hand valve stems to mld-
position.

(4) Operate air condltlonmg system w1th engine
running at 1500 rpm and controls set for full cooling but
not into the MAX or COLD detent.

(5) Insert thermometer into discharge air outlet
and observe air temperature. ‘ _

(6) Observe high and low side pressures and com-
pare with those shown in the Normal Operating Tem-

~ peratures and Pressures Chart. If pressures are

abnormal, refer to Pressure and Performance Diagnosis
Charts.
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Normal Operating Temperatures and Pressures

Maximum -
Desirable
_ Center
Surrounding Register Suction Head
Relative - Air Engine Discharge Pressure Pressure
Humidity Temperature Speed Air Temp. PSI PSI-
(percent) (°F) (RPM) (°F) (REF) (+25 PSI)
70 R 40 11 77
20 80 ' 1500 41 15 208
90 42 20 226
100 43 23 255
70 40 12 181
30 80 . 1500 41 16 214
90 42 22 234
100 44 S 26 267
70 40 . 13 185
40 80 1500 42 - 18 220
90 43 23 243
100 44 26 ..278
70 40 14 189
50 80 - 1500 42 19 226
90 44 25 251
100 46 27 289
70 41 15, 193
60 80 1500 43 21 . - 233
90 45 25 - 259
100 46 28 300
70 41 16 .-198: .
70 80 1500 43 22 238
90 45 26 267
100 46 29 312
70 42 18 202
80 80 1500 44 23 244
90 ' 47 .27 277
100 = - —
70 42 19 206
90 80 - 1500 47 24 250
90 ' 48 28 284
100 —_ —

*QOperate engine with transmission in neutral. Keep vehicle out of direct sunlight.

70143
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Pressure Diagnosis—All Models

Ty Condition Possible Cause Correctiqu_
LOW SIDE LOW— - (1) System refrigerant low. (1) Evacuate, leak test, and charge
HIGH SIDE LOW system '
LOW SIDE HIGH— v (1) Internal leak in compressor — (1) Remove compressor cylinder head -
HIGH SIDE LOW worn, e ‘ and inspect compressor. Replace
: : valve plate assembly if necessary.
If compressor pistons, rings, or
cylinders are excessively worn or
scored, replace compressor.
(2) Head gasket leaking. (2) Install new cylinder head gasket.
(3) Expansiorl valve. (3) Replace expansion valve.
(4) Drive belt slipping. (4) Setbelt tension.
LOW SIDE HIGH— (1)  Clogged condenser fins. (1) Clean out condenser fins.
HIGH SIDE HIGH IS : , ,
(2) Air in system. (2) Evacuate, leak test, and charge
v T o system.
3) EXpansiorl valve. (3) Replace expansion valve
-t (4) | Loose or wom fan belts. 4) - ;Adjust or replace belts as
necessary
LOW SIDE LOW— 1) Expansion valve. (1) Replace expansion valve.
HIGH SIDE HIGH ‘ .
: (2) Restriction in liquid line. (2): Check line for kmks — replace 1f
: necessary .
(3) Restricticn in receiver. | (3)“ -Replace receiver.
(4) Restriction in condenser. (4) Replace condenser.
LOW SIDE AND HIGH (1) Air in system. (1) Evacuate, leak test, and charge
SIDE NORMAL system.
(INADEQUATE : ,
COOLING) (2) Moisture in system. (2) Evacuate, leak test, and charge

system.
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Performiance Diagnosis—All Models

Condition Possible Cause ' Correction
COMPRESSOR NOISE | (1) -Broken valves. " (1) ‘Replace valve plate
(2)- Overcharged. {2) Discharge, evacuate, and mstall
. corregt charge. _
(3)'- Incorrect oil level. (8) ‘Isolate c&mpresso"r' and check oil *
level. Correct as necessary.
. (4) . Piston slap. (4) Replace compressor.
(6) Broken rihgs. (6) Replace éompressor.
EXCESSIVE (1) .Incotrect belt tension. - (1) Set belt tension. Refer to
VIBRATION Compressor Belt Tension
(2) Clutch loose. (2) Tighten clutch.
.. (8) . Overcharged. - (8) " Discharge, evacuate, and mstall "
correct charge. S
(4) Pulley misaligned. (4) Align pulley.
CONDENSATION (1) Drain hose plugged or (1) Clean drain hose and check for
DRIPPING c . improperly positioned. - - . proper installation.
IN PASSENGER i ‘ :
COMPARTMENT (2) Insulation removed or (2) Replace insulation on expansion
improperly installed. valve and hoses.
FROZEN (1): - Faulty thermostat. - +(1). ~Replace thermostat. |
EVAPORATOR COIL SRR ;
(2) Thermostat capillary tube (2) Install capillary tube correctly.
- - improperly installed. e ~

70622
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DISCHARGING SYSTEM

Refrigerant should be discharged from the system
before replacing any part in the system except the
compressor.

(1) Connect pressure gauge and manifold assembly
to proper service valves.

(2) Turn both manifold hand valves to maximum
counterclockwise (open) position.

(8) Open both service valves a slight amount (from
back-seated position) and allow refrigerant to dlscharge
slowly from system (fig. 3E-14).

CAUTION: Do not allow the refrigerant to rush out, as
the otl in the compressor or system wzll be forced out
along with zt .

J PRESSURE
GAUGE

MANIFOLD
ASSEMBLY

Fig. 3E-14 Typical Pressure Gauge and Manifold Assembly
Connections for Discharging System

EVACUATING SYSTEM

A system with the refrigerant removed during repair, -

or one that is excessively low on refrigerant must be
evacuated with a vacuum pump before new refrigerant
is installed. The reason for evacuating a system is to

remove any air and moisture that may have entered the

system.
Moisture in any quantity is extremely harmful to the
air conditioning system. Moisture may collect and freeze

in the thermostatic expansion valve orifice, blocking -
refrigerant flow and preventing system cooling. Mois-
ture will also react with R-12 to form hydrochloric acid

which will corrode metal parts of the system. Corrosion
particles may become detached and block the small pas-
sages and orifices in the system. :

Unwanted air and moisture are removed from the
system by proper evacuation of the system. A vacuum
pump is used to lower the pressure sufficiently so that
moisture boiling temperature is reduced to a point
where the water will vaporize and can be evacuated
from the system.

“Water boils at 212°F at 14.7 psi (sea level). As the
vacuum pump lowers the pressure of the closed air con-
ditioning system, the boiling point of the moisture in the
system will also be lowered. In evacuating the system, it
is necessary to lower the boiling point of any moisture in
the system to a point lower than the ambient (surround-
ing) temperature to ensure that all moisture is boiled
off. At an ambient temperature of 75°F, when the de-
sired vacuum of 29.5 in. Hg is reached, water will boil at
approximately 54°F and a complete boiling off of all
moisture in the system is assured when this vacuum
reading has been reached, ‘

At altitudes higher than sea level, it will not be pos-
sible to obtain a vacuum reading of 29.5 in. Hg on the
low side compound gauge. For each 1,000 feet of alti-
tude, the vacuum gauge must be corrected by one in. Hg
to compensate for a change in atmospheric pressure. For
example, at altitudes of 1,000 feet, a gauge reading of
28.5 in. Hg will be the same as a gauge reading of 29.5 in.

- Hg at sea level. When this vacuum is reached, a min-

imum of 30 minutes should be allowed in evacuating the

" system to ensure complete moisture removal. :
Evacuating Procedure with J-26695 Vacuum Pump

The J-26695 Vacuum Pump and motor is a self-

-contained unit equipped with a carrying handle and

stand. The unit must be ‘kept uprlght at all times to
prevent oil from spilling.
(1) Connect pressure gauge and Manlfold Assembly

- Tool J-23575.

.(2) Discharge system.

(3) Connect center serv1ce hose to inlet flttlng of
vacuum pump. :

(4) Open both manlfold hand valves wide open.

(5) Start. vacuum pump, note compound gauge
reading.

(6). Operate pump a MINIMUM of 30 minutes after
reaching lowest vacuum.

- (7) Test system for leaks. Close both manifold hand

‘valves, turn off vacuum pump, and note compound
-gauge reading. Gauge needle should remain stationary

at point at which pump was turned off.

(8) If gauge needle returns to zero rapidly, install a
partial charge in system and locate leak with leak detec-
tor. Repair leak and repeat evacuation procedure.

(9) If gauge needle remains stationary and vacuum
is maintained for three to five minutes, resume evac-
uation for minimum of 30 minutes.

(10) Close both manifold hand valves and stop vac-
uum pump. ,

(11) Disconnect center service hose from vacuum
pump. System is now ready for charging.
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Evacuation Procedure with J-23500-01 Porlahla AIr
Conditioning Service Station

‘The J-23500-01 Portable Air Conditioning Service Sta-
tion (fig. 3E-15) is a completely portable station equip-
ped with vacuum pump, metering-charging cylinder,
refrigerant supply, gauges, hoses and hand control
valves. _

The control switch for the vacuum pump is mounted
on the front of the charging station. It should be in the
Off position before inserting plug into the power source.

NOTE: Be certain system is completely depressurized
before evacuating. With the system under pressure, re-
frigerant may enter the vacuum pump and damage the

pump.

(1) Close all hand valves.

(2) Connect red charging hose to dlscharge service
valve port on compressor.

(3) Connect blue charging hose to suction service
valve port on compressor.

- (4) Discharge system, leaving suction and discharge

service valves in the mid- or cracked-position.

(5) Connect vacuum pump hose to. vacuum pump
inlet.

 BLUE "o
compoumb
V GAUGE

LOW
VAI'..VE

VACUUM

PUMP

A
{ COMPRESSO
| DISCHARGE
| SERVICE

(A

PRESSURE

VALVE

(6) Open low pressure hand control valve and high
pressure hand control valve on charging station..

(7) Start vacuum pump and open vacuum control
valve; note compound gauge reading.

(8) Operate pump minimum of 30 mmutes after
reaching lowest vacuum.

(9) Till charging cylinder, as descrlbed below, while
system is evacuating.

(10) Close vacuum control valve and stop vacuum

pump, Observe blue compound gauge to determine if
leak exists. System is now ready for charging.

CHECKING FOR LEAKS

Whenever a system requlres more than 1/2 pound of
refrigerant after a season’s operation, a serious leak is
1ndlcated which must be located and repaired. . .

Most leaks will be located at points of connection and
are caused by automobile vibration. Correction of this
type of leak may only require retlghtenlng of the con-
nection. However, some leaks. may oceur only at perlods
of hlgh traffic on a very warm day. This. type of leak
most often-occurs: through the compressor shaft seal or
serv1ce valve gasket.

'REDHIGH HIGH

- PRESSURE  PRESSURE
GAUGE  VALVE .

. —

TOP:
———CYLINDER
VALVE

: CHARGING
" CYLINDER

PLASTIC
SHROUD

LIQUID.
‘SIGHT
GLASS

REFRIGERANT
CONTROL
VALVES

REFRIGERANT
HEATER
SWITCH

VACUUM {
PUMP LN
80683

Fig. 3E-15 Typlcal (:onnecllons for Portablo Air condltlonlnq Sorvice Statlon J-23500-01
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A system must contain an adequate q'uant1ty of re-

- frlgerant to be properly leak tested. If a system is com- -

' pletely discharged, evacuate and install 1/2- pound of
refrigerant,

Halide Torch Leak Detection

: External leaks are detected and located with a Hahde
Torch Tool J-6084 (fig. 3E-16). The torch burns propane
fuel and is equipped with a search hose. When air is
drawn into the hose by the torch, it contacts a heated
copper reactor rmg in the torch. If refrigerant gas is
present in the air, the normally light blue flame will
change color. A small refrigerant leak will change the
flame color to yellow. A large' refrigerant leak will
change it to green or purplish-blue.

REACTOR
PLATE :

GAS CONTROL
KNOB

‘GAS ‘
CYLINDER - .

AJ41495

Fig. 3E-16 Halldo Torch Tool J-6084

~ Leak Test Prncodurs Using Halide Torch

1) Open torch valve and llght torch adJustlng
- flame just high enough to heat copper reactor ring to a
)cherry red.

(2) Lower flame until it is about 1/4 inch above or
even with copper reactor ring. Smaller flame is more
sensitive to refrigerant.

AIR CONDITIONING  3E-17

(3) Move search hose slowly under all connections,
joints and seals. Because refrigerant is heavier than air,
leaks may be more readily detected on lower side of
areas being checked.

(4) Watch for color change of flame 1nd1cat1ng area
of leak. .

WARNIN G: When R-12 refrigerant comes-into contact
with an open flame, phosgene gas is formed. NEVER
INHALE THE VAPORS OR FUMES FROM THE
HALIDE TORCH; they are pozsonous

() Repairleaks as requlred
;. (6) Evacuate and leak-test system after al] leaks are
corrected. A :

(7) Charge system

Elaclromc Leak Detection :

External leaks are detected and located with the Elec-
tronic Leak Detector Tool J-26933. The leak detector is
an electronic instrument designed to detect R-12 refrig-
erant leaks as small as one-half ounce per year. The 18-
inch flexible probe gets at inaccessible places. Follow the
manufacturer’s calibration instructions, included with
the unit, to set up the electronlc leak detector for proper
operatlon _ .

NOTE: Usmg the Electromc Leak Detecto'r Tool ‘
J-26933, will NOT expose the user to phosgene gas va-
pors or fumes,

Leak Tesl Procadure Uslng Eloclronic Datoctor

1) Unwmd flexible probe from case. .

(2) Activate Off/On switch, place flexible probe tip
near leak port and adjust BAT thumbwheel a few teeth
until light goes on and goes out when t1p 1s removed
from leak port.

(3) Move flexible probe slowly under suspected ¢on-
nections, Jomts, and seals.” R-12 refrigerant is heavier
than air, leaks may be detected more readlly on lower
s1de of areas being checked. >

- (4) When a leak is found its presence will be in-
dicated by white sxgnal light.

NOTE: If probe tip is held too long on the leak the
white signal light will go out. -

(5) Repair leaks, as required.
(6) Evacuate system-after all leaks are corrected
(7 Charge system

FLUSHIN_G SYSTEM

" Anytime a failure -of the compressor causes foreign
material to be passed into the system, the condenser
must be flushed and the receiver/drier reéplaced. Filter
screens in the compressor at the suction side and in the
receiver/drier will confine foreign material to the com-
pressor, condenser, receiver/drier and connecting hoses.



3E-18 AIR CONDITIONING

Flushing Procedure

(1) Install replacement compressor and connect
service valves and hoses.

NOTE: The system must be in o discharged state.

(2) Using Portable Air Conditioning Service Station
J-23500-01, close all:control valves, and connect red high
pressure to compressor discharge service valve.

WARNING: Wear gOlees to protect eyes.

(8) Open refrigerant drum valve. Bleed charging
cylinder through valve located on back of control panel
dlrectly above cylinder. When two pounds of refrlgerant
is in charging cylinder, close bleed valve.

(4) Close refrigerant drum valve.

(5) Disconnect receiver/drier from condenser, Place
a shop towel on condenser outlet to cateh oil that will be
forced from system.

(6) Center compressor dlscharge valve.

(7)- Fully open high pressure valve on control panel
and allow liquid refrigerant to flow through condenser

WARNING Always maintain good ventilation in the
workmg area. Always discharge the refrigerant into the
service bay exhaust system or outside the building.
Large quantities of refrigerant vapor in a small, poorly
ventilated room can displace the oir and cause
suffocation. :

(8) When charging cylinder is empty, close high
pressure valve on control panel.
(9) Check compressor-oil level. .
(10) A replacement receiver/drier should be in-
stalled, and system evacuated before charging.

FILLING CHARGING CYLINDER

(1) Be certain refrigerant drum is inverted and

valve is open. .

© (2) Open right hand valve at base of charging cylin-
der and fill with required amount of refrigerant to
charge system (refer to Charge Capacity). Liquid refrig-
erant will be observed rising in charging cylinder sight
glass.

(3) Crack open valve at top of cyllnder when pres-
sure in charging cylinder equals pregsure in supply tank.
This relieves head pressure and allows refrigerant to
continue filling cylinder.

(4) Observe pressure gauge.at top of cylmder and
rotate plastic shroud until pressure heading column cor-
responds with gauge pressure in line with sight glass.

NOTE: If pressure gauge at top of cylinder reads, for
example, 70 psi, find the column with the pressure head-
mg of “70” and rotate shroud so the “70” column aligns
with the sight glass.

(5) When -refrigerant'feaches desired level in sight
glass, close both the right hand valve at base of cylinder

and refrlgerant drum valve. Be. certain top. cylmder
valve is fully closed. :

NOTE: If bubbling occurs in sight glass, tlt chaﬂ'gmg
station back momentarily.

(6) Connect heating element cord to heating -ele-
ment receptacle of power pack and turn heater switch
On. Allow refrigerant to heat (building up pressure pro-
port1onately) for about ten minutes whlle vacuum pump
is runmng _

CHARGING SYSTEM

Before makmg a complete charge, check the com-
pressor oil level, leak test if necessary, and evacuate the
system.,

Charge Capacity

The recommended charge for the respective systems
is as follows: CJ—2-1/2 pounds R-12; Cherokee, Wagon-
eer and Truck—2-1/4 pounds R-12.

NOTE: Replacement of a hose, receiver/dryer, con-
denser, expansion valve or evaporator requires the addi-
tion of one ounce of AMC 01l 8132400, or equivalent.

Charging Procedure with Multi- Helrlgeram CGan Opener
Tool J-6272-02

The following charging procedure is based on the use
of pressure gauge and Manifold Assembly J-238575, and
Multi-Refrigerant Can Opener J-6272-02; Refer to figure
3E-17.

WARNING: Wear goggles to protect eyes.

(1) Connect pressure gauge and Manifold Assembly
J-28575 and evacuate system. Keep both service valves
in mid- or eracked-position.

(2) Close both gauge hand valves.

~ (8) Disconnect service hose from vacuum pump and
connect it to center of Multi-Refrigerant Can Opener J-
6272-02. Close four petcock valves on dispenser.

(4) Attach necessary number of refrigerant cans to
opener. Refer to Charge Capacity for proper weight of
refrigerant necessary to charge vehicle being serviced.

(5) Open one petcock valve. Loosen center service
hose at pressure gauge and manifold assembly allowing
refrigerant to purge air. from line. Tighten service hose
connection and close petcock valve.

(6) Open suction (compound) gauge hand valve and
one petcock valve. Do not open dlscharge (hlgh pressure)
gauge hand valve. -

WARNING: Use extreme caution when engine s oper-
ating.. Do mot stand in direct line with fon. Do not put
hands near pulleys, belts or fam. Do not wear loose
clothing.



TN
s S
/ )

AIII BOIIDITIOIIIIIG 3E 19
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Flg 3E 17 Typlcal Connections for Charging System with Multi- Hefrlgsranl can Opener Tool J- 6272 02

(7) Start engme and place air conditioning controls

* in maximum cooling position. The compressor will oper-

“ate and help pull refrigerant gas into suct1on Slde of
system. - : o

NOTE: The refrigerant cans may be pldéed upright in
warm water NO HOTTER THAN 125°F to speed Uup the
cha'rgmg Process,

(8) When first refrigerant can is empty, open an-

) other petcock valve to continue chargmg system.
(9) Continue charging until specified amount of re-
frlgera;nt is in. system, The frost line on refrigerant can

will indicate what portlon of refrlgerant in can has en-
tered system. This may be used as a guide when a
system requlres a fraction of a full can.

" NOTE: If an accurate scale i3 avazlable wezgh the re-

frigerant cans before and during the charging procedure
to assure that the correct amount of 'refmgeromt 18 bemg
used. 3

(10) When system is- fully: charged close suctlon
(compound) gauge hand valve and all petcock valves.
. (11) Operate system five to ten minutes to allow it to
normalize and to determine.if-system will cycle prop-
erly. Refer to Checking System Pressures. '
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(12) Upon completion of operatlonal check, back-seat

suction and dischargé service valves to thelr normal

operating position by turning them fully counter-
clockWISe

(13) Loosen pressure gauge and manifold assembly
service hoses to allow refrlgerant trapped 1n hoses to
discharge.

(14) Remove pressure gauge and manifold assembly
and install dust caps on f1tt1ngs

Station J-23500-01

NOTE: Fill charging cylinder as described above. T

WARNfNG" Pl’edr goggles "to'*-protect eyes.

(1) Discharge and evacuate system as- described
above...

(2) Close low pressure valve on charging station,
fully open left hand refrigerant control valve at base of
cylinder and high pressure valve on charging station,” .
and allow'required charge of refrigerant to enter high
side of system. When full charge has entered system, -

close refrigerant control valve and hlgh pressure valve__, ' NOTE: The charging cylmder is not deszgned to store

‘ -reﬁ*zgemnt

on charging statlon

CAUTION: Do not permzt lzqmd level to drop below
zero on cylinder szght glass. ‘

- (8) Close manifold gauges after completion of
charging, and check high and low pressures and system
operatlon

CAUTION: Read gouges with high and low pressure
valves on charging station closed. The low pressure

~ gauge could be damaged if both high and low pressure

valves of manifold are opened. The high pressure devel-

 oped 1n the discharge side (high side) of the compressor

would peg the indicator needle of the. low pressure gauge

. and damage the gauge.
Charging Procedure with Portable Air (:ondlllonor Sorvlco e

(4) Close all valves on chargmg station and close

" refrigerant “drum valve when all operations are

completed.’
“ (5) Upon completion of operatlonal check, back-seat

. suction and discharge service valves to their normal
_— ‘_operatlng posxtxon by turning them fully counter-
v clockwise. ©

(6) Dlsconnect hlgh and low pressure charging

" hoses from compressor with care. (A small amount of
v refrlgerant remaining in hoses will escape.) Replace

charglng hoses on hose holder on chargmg station to
keep alr and dirt out of hoses. .
:{7): Open valve at top of cylinder to remove remain-

- mg refrlgerant

(8). Replace qulck seal caps on compressor service
valves when serv1ce is completed.

SERVICE PROCEDURES-—
SIX-CYLINDER ENGINE
-COMPRESSOR AND
MAGNETIC CLUTCH

I'aga

Compressor  3E-21

- Compressor-Balt Tenslon * 3E-21

Gompressor Mounting  3E-21

Compressor Front Seal Replacement  3E-22

comprossor Head, Valve Plate and Gasket Replacoment  3E-25
: - Compressor Replacement 3E-21

Page
comprossor Valve Leak Diagnosis 3El-'21
~ General 3E-20
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GENERAL
This section consists of a general description and ser-
vice procedures for the compressor and magnetic clutch
used on six-cylinder engines. All other service informa-
tion can be found in the CJ and Serambler Air Condi~
tioning -and - Cheérokee, Wagoneer and ‘Truck Air
Conditioning sections or the'General Information and
Refrigerant Handling section-of this chapter.

SYSTEM OPERATION

The compressor increases the pressure and temper-
ature of the system refrigerant. The heated refrigerant
vapor is then pumped into the condenser where it cools
by giving off heat to air passmg over the condenser fins.
As the refrigerant-cools in the condenser, it condenses
into-a liquid. Stfll under hlgh pressure, the liquid refrig-
erant passes into the receiver. The receiver acts as a
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reservoir to furnish refrigerant to the expansion valve at

_all times. From the receiver, the high pressure liquid

) refrigerant passes to the expansion valve. The expansion
valve meters refrigerant into the evaporator where a
low pressure is maintained by the suction side of the
compressor. As it enters the evaporator, the refrigerant
immediately begins to boil by absorbing heat from the

air passing over the evaporator core. Having given up its -
heat to boil the refrigerant, the air is cooled and passes

into the passenger compantment of the vehicle. From
the evaporator the vaporized refrigerant is drawn back
to the compressor to repeat the cycle.

COMPRESSOR

The five-cylinder rotary compressor used on all six- .

cylinder engines is shown below (fig. 3E-18).

COMPRESSOR
MOUNTING
BRACKET

- 428638
Fig. 3E-18 Compressor Mounting—Six-Cylinder Engine
COMPRESSOR MOUNTING—SIX-CYLINDER ENGINE

The mounting bracket used on the six-cylinder engine
is as follows (fig: 3E-19).

- COMPRESSOR VALVE LEAK DIAGNOSIS

The compressor should be at operating temperature to
perform an accurate test.
(1) Install pressure gauge and Manifold Assembly
J-23575.
(2) Front-seat suction and discharge service valve
by turning them clockwise. :
(8) Dlscharge refrigerant remaining in compressor

- by opening suction service valve slowly.

(4) Open suction gauge hand valve and close high
pressure gauge hand valve. . :

(5) Start engine and operate compressor. Pressure
will build up rapidly. Stop englne/compressor at 150 to
200 pounds pressure.

NOTE: Pressure should hold if the dzschaxr‘ge valve 18
operating properly. Loss of pressure indicates a lealcmg
compressor dzschwge valve or head gasket.

COMPRESSOR BELT TENSION

. For drive belt tension procedure, refer to Section 1C.

ISOLATING THE COMPRESSOR

It is not necessary to discharge the system for com-
pressor removal. The compressor can be isolated from
the remainder of the system eliminating the need for

“recharging when performing compressor service.

(1) Connect pressure gauge and Mamfold Assembly
J- 23575

(2) Close both gauge hand valves and mid-position
both service valves.

(8) Start engine and operate air conditioning,

* (4) Turn suction service valve slowly clockwise to-

“ward front-seated position.  When suction pressure is,

reduced to zero or less, stop engine and gompressor and
quickly finish front-seating suction service valve. '

- (5) Front-seat discharge service valve.

(6) Loosen oil check plug slowly to release any inter-
nal pressure in compressor. The compregsor is now iso-
lated from remainder of system. Service valves can be
removed from compressor. '

COMPRESSOR REPLACEMENT

i

Removal

(1) Disconnect battery negative cable. B _

(2) Isolate the compressor (see previous procedure).

(8) Remove discharge and suction hoses from com-
pressor, then cover all openings with tape or plastic
plugs.

(4) Remove drive belts by loosenmg alternator. .

(6) Remove alternator from mountmg bracket and
lay aside. =~ -

(6) Remove compressor from englne mountmg
bracket

Installatlon

1) Install compressor- to-engme mountmg bracket.

(2) Install alternator-to-alternator - mountmg
bracket.

(8) Install dr1ve belt and tighten as spe01f1ed in Sec-
tion 1C.

(4) Remove tape or plastic plugs from all suctlon
and discharge openings and install hoses on compressor.

(5) Evacuate and charge system as described under
General Information and Refrigerant Handling .

(6) Connect battery negative cable.
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CYLINDER

"OILFILL " =
-~ PLUG - .
e

= TS

" COMPRESSOR -

‘ SHAFT :

CSEALT suapr
O-RING.. SEAL =
~SEAT v,
CLUTCH.
ASSEMBLY
SNAP
RING FELT
" RING

81073A

Fig. 3E-19  Compressor Components—Six-Cylinder Engine :

COMPRESSOR FRONT SEAL REPLACEMENT
‘(1) Remove compressor. o .
(2) Insert two pins of Front Plate Spanner J-29635

into any two bolt holes in clutch front plate (fig. 3E-20).

Hold clutch plate stationary and remove nut.

(8) Remove clutch plate using Clutch Plate Puller J-
29636, and remove key from shaft (fig. 8E-21).

(4) Using snap ring pliers, insert pliers into two
holes in felt ring metal retainer and lift out felt ring.

(5) Remove clutch shims. Use O-ring hook; and
small screwdriver to prevent shim from binding on
shaft. - . .. R R R PR

(6) Remove shaft seal:seat retaining snap ring with
pliers. .

'(7) 'Remove shaft seal seat. using Seal Retainer
Tongs J-9398-2 (fig. 3E-22). g

CAUTION: When removing shaft seal O-ring, do not
scratch, the O-ring groove with O-ring hook.

(8) Using: O—ring.Ho‘ok J-9558-01 to remove shaft
seal O-ring (fig. 3E-28). .

TOOL J-29635
CLUTCH I‘,liOLDER

.- 81074A

Fig. 3E-20 nomovlhq Ffom cluibh Plate Hex Nut
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TOOL J-20636 v
CLUTCH PLATE PULLER

810748

Fig. 3E-21 Removing Front Clutch Plate with Puller

(9) Insert Seal Installer and Remover J-29639 into
seal bore, press down against seal spring and twist tool
until it engages in slots in seal cage and lift seal out (fig.
3E-24). c

(10) Clean seal cavity thoroughly with “lint-free” or
synthetic cloth and clean refrigerant oil and then blow
out with clean dry air.

NOTE: Be sure all foreign materials are removed from
the seal bore prior to seal installation.

TOOL J4-9393-2
SEAL RETAINER
TONGS

ng.'az-zz Removing Shaft Seal Seat using Tongs ’ :

TOOL J-9553-01
O-RING HOOK

81078

TOOL J-29639
SEAL INSTALLER:
AND REMOVER ~ *

810778

| Fig. 35-24 Removing Shaft Seal
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(11) Insert Seal Sleeve Protector J-29640 over com-
pressor shaft (fig. 3E-25).

TOOL. J-29640

SEAL SLEEVE
PROTECTOR

81077C

Fig. 3E-25 Shaft Seal Replacoment

CAUTION: Do mnot touch the mew seal lapping
surfaces.

(12) Dip mating surfaces of seal lapping surfaces in
clean refrigerant oil.

(13) Engage slots of Seal Remover and Installer J-
29639 in slots in seal cage and insert seal assembly
firmly into place in compressor seal cavity, Twist tool in
opposite dlrectlon to dlsengage tool from seal cage (fig.
3E-24). S

CAUTION: . When installing shaft seal O-ring, do not
scraich the O-ring groove with O-ring hook.
(14) Coat O-ring with clean refrigerant oil and care-
fully place in seal groove with O-ring Hook J-9568-01.
(15) Coat seal retainer with clean refrigerant oil and
install with Seal Retainer Tongs J-9398-2. Press retainer
lightly against seal.

(16) Install snap ring with beveled edge outward
(away) from compressor.

NOTE: It may be necessary to lightly tap the snap ring
to seat it in its groove.

{(17) Install clutch spacer shims.

(18) Tap new felt ring into place and install com-
pressor shaft key.

(19) Align front plate keyway to compressor shaft
key.

(20) Using Clutch Face Installer J-29641 (fig. 3E-26),
tap front plate to shaft until it has bottomed on clutch
shims.

NOTE: When the fr‘ont pla,te bottoms on the shims a
distinct sound change will take place '

TOOL J-29641
CLUTCH FACE
INSTALLER

Fig 3E-26 Front Plate Ihstallhlion

(21) Install shaft nut and torque to 25 to 30 foot-
pounds (34 to 41 NOm)

(22) Check air gap with feeler gauge which must be
between .016 and .081 inch. If air gap is.not consistent
pry up llghtly at minimum variations and tap down
lightly at points of maximum variation. .

If the air gap is not between 016 and 031 inch add or
subtract shlms as necessary

NOTE: The air’ ‘gap is controlled by the spacer shims.
When installing o new or previously installed clutch
assembly, try the original shims first. When mstallmg o

new clutch onto a compressor that premously did not
have a clutch, use 040, .020 and .005-tnch shims.
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COMPRESSOR HEAD, VALVE PI.ATE AND GASKET
REPLACEMENT .

Removal

1) Remove all cyhnder head capscrews from cylin-

~der head.

(2) Usmg small*hammer and gasket scraper to tap
outer edge of cy11nder head until separated from valve
plate. Inspect for damage.

NOTE: The cylmde’r head gasket 'normally sticks to the
valve plate

(8) Position gasket scraper between outside edge of
valve plate and eylinder block and lightly tap valve plate
loose. Inspect reed valves and discharge retainer. Re-
place any damaged portion,

CAUTION: When clean'mg gaslcet material from eylin-
der head or valve plate of cylinder head be careful not to
damage machined surfaces.

(4). If valve plate and/or cylinder head are to be
reinstalled, carefully remove gasket materlals Wlth gas-

ket scraper.,

(b)-Inspect cylinder head for flttmg or thread dam-
age. Replace cylmder head, if damaged.
" (6) Inspect service ports on back ‘of cylmder head

Remove valve core with valve core tool to inspeét.: -

(7). Remove service port.to 1nspect O-rmg, if dgm-
aged replace O-ring. . . 5 NPT

Inslallanon

(1) Coat: valve plate gasket w1th clean refr1gerant
oil. P
(2) Install valve plate gasket

NOTE Alzgn valve plate gasket to locatmg ;mn holes
anmd otl.orifice in cylinder block: e b

(8) Install cylinder head w1th flttmgs pomtlng up or
1n line with oil filler plug. |

(4) Ingert eylinder head - capscrews flnger tlght
Torque cylinder head bolts to 22 to 25 foot-pounds (30 to
.35 Nem) torque following torque sequence (fig. 3E 27)

*cuzcxmn COMPRESSOR OIL LE\IEL o

When there has been an obvious lOSS of COMPressor- o11
or g - component has” been replaced, the -oil must: be
checked in the compressor after-the repair has been
made. Check the oil level with the compressor 1nstalled
on the engine as follows:" - .

(1) Remove oil filler plug, -

(2) Look through oil flller plug ho]e and rotate :

clutch front plate to position piston connectmg rod in
center of oil filler plug hole (fig. 3E-28). -

810738B

Fig. 3E- 21 cylmder Haad Bull Tlghlemng Sequence
TOP vléw |
. PISTON

il

) 81203'A

F|g 3E 28 checkmg Comprsssor Oil—Po_slliuning
compressor Connecting Rod

(3) Insert Dlpstlck J- 29642 12 through oil f111 plug
hole to. the right of the plston connectlng rod, unt1l the
dlpstlck stop contacts the compressor housmg (f1g 8E-
29)'

(4) Remove d1pst1ck ‘and count number of in-
crements covered with oil. When properly filled, this
compressor should contam between 4 and 6 1ncrements
of oil.

WARNING:: This COMPTeEssor is a h’igh speed c’cm't. Sat-

1sfactory operation is dependent on sufficient: lubri-
cation;however, excess ol will hmde'r coolmg efﬁcw’ncy

(5) Adjust oil as necessary.
(6) Install oil fill plug.

MAGNETIC CLUTCH

" The magnetlc clutch consists of a stationary electro-
magnetlc coil and a rotating pulley and plate assembly’
The electromagnetlc coil is retained on the compressor
with a snap ring-and is slotted to maintain its position.
‘The-pulley and plate assembly. are mounted on the
compressor shaft. When the compressor is not pumping,
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DIPSTICK

812038

FRONT VIEW
Flg. 3E-29 Checking comprossor Oll with Dipstick J-20642-12

the pulley freewheels on the clutch hub bearing. When
the coil is energized the plate is magnetically engaged
with the pulley and turns the compressor shaft

Magnotic Clutch Nolso Dlagnosls

When a magnetlc clutch assen_ibly is suspected of
being the source of unusual noises, follow the sequence
given on the Troubleshooting Chart,.

Magnetic Clutch Removal

(1) Insert two pins of Frront Plate Spanner J-29635
into any two bolt holes in front clutch plate. Hold clutch
plate stationary and remove nut as shown in figure 3E-
27.

(2) Remove clutch plate using Clutch Plate Puller J-
29636 and remove key from shaft as shown in figure 3E-
28.

(3) Remove 1nternal bearing snap ring.

(4) Remove external front snap ring. -

(5) Remove rotor pulley assembly using Shaft Pro-
tector and Jaws J-29687 as shown in flgure 3E-30. Insert
lip of jaws into internal bearing snap ring groove. Place
rotor puller shaft protector over exposed compressor
shaft. Align thumb head bolts to puller jaws and flnger-
tighten. Turn puller center bolt clockwise to remove
rotor pulley.

(6) Remove field coil lead wire from clip on top of
compressor front housmg

(7) Using snap ring pliers, remove snap ring and
then remove field coil.

Magnetic Clutch Installation
(1) Install field coil.

NOTE: Coil flange protrusion must altg’n wtth the hole
in the front housing to prevent coil movement cmd to
correctly locate the lead wire. .

(2) Support compressor by four mountmg ears on
rear of compressor. Do not clamp compressor in vise
with jaws on compressor body.

TOOL

.. J-20637

- SHAFT
PROTECTOR
AND JAWS

81076A

Fl. 3E-30 nomovlnq Rotor Pullev wllh Jaws Installed

(3) Align rotor assembly squarely on front housing
hub. Use suitable drlver to-drive rotor assembly onto
shaft.

(4) Install mternal bearmg snap- rmg and then ex-
ternal bearing snap ring.

NOTE: All snap rings hove a stmtght edge tmd o be-
veled edge on the cwcumference Position the:snop rings
so that the ﬂat edge is toward the compressor. (md the
beveled edge is outward,

(5) Install front plate .assembly using orlgmal
clutch shims on compressor shaft.

(6) Install compressor shaft key.

(7) Align front plate keyway to compressor shaft
key and using' Clutch Face Installer J-29641 tap front
plate onto shaft until it bottoms on clutch shims as
shown i in flgure 3E-26.

NOTE: When wstalling the front plate o distinct
change in the sound will be hewrd when the. front plate
bottoms.

(8) ‘Install hex nut and torque to 25 to 80 foot-
pounds (34 to 41 Nem) torque.

(9) Check air gap with feeler gauge.. Air gap. should
consistently be .016-.031 inch around circumference’ of
magnetic clutch. If air gap varies, pry up lightly. at
minimum variations and tap down at maximum varia-
tions. If air gap does not meet spec1flcat10ns remove hex
nut and front plate.-

NOTE: The air gap is determined by the spacer shims.
When assembling existing or new clutch components try
the original shims first, When installing o new clutch
onto a compressor that previously had no clutch use a
.040-.020 and .005-inch shim.
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TROUBLE SHOOTING CHART

During diagnosis follow the Inspection procedures in the sequence shown unt!l a defect is found Then perform the repair ln the
Cause and Remedy Section, If this repalr does not fully solve the problem, proceed to the next Inspection Step,

Symptom - Problem Diagnosis and Inspection Cause and Remedy
Unusually high suotlonk STEP Replace or Repalr
SEQUENCE .
o Pressure with unusually Broken Head or Block Gasket
E low dlscharge pressure 1 Remove Valve Plate and Inspect L—-— Broken or Deformed Reed Valve
5 - J | Or Valve Plate Test ) : Foreign Substance Under
o % g ] I Reed Valve or Gasket
£x5 - ] { Check for low
8 E Refrigerant Charge
‘% 8 Unt:lsually Ao:«l " I : Replace or Repalr
: - - suctlon and dlscharge g " 1 ; R
(o)) Shaft Seal Leak
£ pressyre 2 Leak Check Compressor ) o Service Port.
© o i . -'| Cylinder Head Leak
8 - 3 Leak Check and Diagnose System ' Gasket Leak
Ol Filler Plug Leak"
“5 Cracked Cylinder Block *
¥ | 1 Check Belt Tension Front Housing O R‘lvng Leak
3 5 Intermittent or —~ j o — — —— Adjust Air Gap~ .o P ¢ ]
o, Inoperative 2 Check Clutch Air Gap _ J , . —
é .2 o — — i - : *. | Replace or Repalr
59> = 1 | BrokenLead Wire = : SR
CEF 3 82,‘:"&2",“{,?,’},},“"5 Amps, Clutch Coll.Defect—Internal :
§°§ 3 v I . System Ground
o+ [=] - -
cEE Rough Running : 4 sShaft Turning Smoothness Test I - -
ﬂ - l.Compressor Fallure—Internal ] i
\.J 1- Check Compressor
. ounting Components
. Mounting C t
Clutch engaged — L
: 2 Check Engine Components
—J - »
Check for Intermittent or -~ . ) S _ ; '
3 Slipping Clutch ‘ - . Ad.]ust Air Gap ‘pgfectlYe Coll
— — - -
o 4 ggfr‘ig J‘f’a’n?'e :l':ge Recharge and Recheck
e EI C
-3 — — . ‘
4 § Check Clutch Bearing . s Replace Bearing .
© _E‘l L - ; J_ - —
2 6 Ol Level G Restore to Proper Level -
2 — ‘ P =
> 7_shaft Turning Smoothness Test J_'_ﬂCompressor Failure (Internal) -
s '
Replace or Repalr
Remove Valve Plate and Inspect
8 L ”p : [T 1 .Broken Discharge Valve. Reed
. : . _— . .or Retainer - o
. e 1 ’ - * -] Broken Suction Vaive Reed
Cluteh disengaged I._l i Broken Gasket -
“c,hatterlpg" 1 Check Alr Gap - ‘ . e
; ' — - Replace or Repair

Adjust Air Gap
Defective Clutch Pulley or
Front Plate s

. 81162
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SPECIFICATIONS

Torque Speciﬂcaﬂons

Servu:e Set To Torques should be used.when assemblmg components Servme In- Use Recheck To;ques should be-used for checklng a pre-tightened item.

< USA (ft-Ibs) Metric (N:m)
: Service Service
.Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque .. Torque Torque - Torque
o Wet Lo '
A/C Service Valve (RotOtype) .......................... e 15 . Torque 1317 20 17'24
Clutch Retaining Nut. .. . .. ... ... . .. L 91 . © 2530 37 . 34-39
Cylinder Head Cap Screws. . . . . . 0. ottt vt o v e e 24 22-25 33 . 30-34
Discharge Hose Fitting . . . . .. F T LT 20 18-22 © 27 24-30
Oil Filler Plug'.". . . ... .. ... .. ... .. S e e 24 - 2225 33 30-34
Suction And Dlscharge Hose Adapter Plate Bolt N 21 ) : 1725" ) 29 23-34
All Torque valnes given in foot- pounds and newton-meters with dry fitsAun!ess,'otherWise specified.. - ’ 81145

SERVICE PROCEDURES —
EIGHT-CYLINDER ENGINE
. COMPRESSOR AND
MAGNETIC CLUTCH

Page
Back Plate 0-Ring Seal naplacoment 3E-30
Bottom Plate Gasket Replacement 3E-31

Checking Compressor Oil-Level 3E-31 -

Compressor Belt Tenslon 3E-29
Compressor Front Seal Replacement” 3E-29
Compressor Installation  3E-29

~ Compressor Mounting  3E-28
..Compressor Removal  3E-29

GENERAL

This section consists of a general descrlptlon and ser-

vice procedures for the compressor and magnetic clutch .
used on elght cylinder eiigines. All other itnformation .

can be found in the Cherokee, Wagoneer: and Truck Air
Conditioning ‘section or the General Informatlon and
Refrigerant Fandling segtion of this chapter

SYSTEM OPERATION -

The compressor inéreases the pressure and temper--

ature of the system refrigerant, The heated refrigerant

vapor is then pumped into the condenser where it cools. .

by giving off.heat.to.air passmg over the condenser fins.
As the refrigerant cools in the cohdenser, it condenses
into a liquid. Still under hlgh pressure; the liquid refrig-
erant passes into the receiver. The receiver acts as a
reservoir to furnish refrlgerant to the-eéxpansion valve at
all times. From the receiver, the high pressure hquld
refrigerant passes to the expansion valve. The expansion
valve meters refrigerant into the evaporator where a

4 Page

compressor Valve Leak Diagnosis  3E-28

General 3E-28

Haad Valve Plate and Gasket Replacement 3E-31
' Isolaling the Compressor  3E-29

- +w"Magnetic Clutch  3E-32

Purglng Compressor of Air  3E-32

Specifications  3E-36
Systom Operation  3E-28

......

low pressure is maintained by the suction side of the

. compressor. As it enters the evaporator, the refrigerant

1mmed1ately begins to boil by absorbing heat from the
air passing over the evaporator core. Having given up its

- heat to boil the refrigerant, the air is cooled ard passes

into thé passenger compartment of the vehicle. From

‘the evaporator the vaporized refrigerant is drawn back

to the cormpressor to repeat the cycle.

~ COMPRESSOR MOUNTING

"The mounting bracket used on the e1ght~cyhnder en-
gme is as follows (fig. 3D 31)

comnnssson VALVE LEAK..DIAGNOSls

The compressor should be at operating temperature to
perform an accurate test.
(1) Install pressure gauge and Manifold Asgsembly
J-23575.
(2) Front-seat the suction and discharge service
valve by turning them clockwise.
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* COMPRESSOR-

TO-MANIFOLD

COMPRESSOR
. MOUNTING

BRACKET
Fig. 3E-31 col_nprassor Mounl|ng'—Eiuhl-Bv|Ind§r Engine

by opening suction gauge hand valve slowly.

(4) Open suction gauge hand valve and close the
high pressure gauge hand valve.

(5) Start engine and operate compressor. Pressure
will build up rapidly. Stop engine/compressor at 150 to
200 pounds pressure.

NOTE: Pressure should hold if the dischwrge valve is
operating properly. Loss of pressure indicates a leaking
compressor discharge valve or head gasket.

COMPRESSOR BELT TENSION

Belt tensions are important and should be inspected at
the time of new vehicle predelivery and at subsequent
scheduled maintenance intervals. Refer to Section 1C
for belt tightening specifications and procedures.

ISOLATING THE COMPRESSOR

It is not necessary to discharge the system for com-
pressor removal. The compressor can be isolated from
the remainder of the system, eliminating the need for
recharging when. performing compressor service. " :

(1) Connect, pressure gauge and Manifold Assembly
J-23575. - L _
.. (2) Close both gauge hand valves and mid-position
(erack) both service valves, ] =

~ (8) Start engine and operate air conditioning.

(4) Turn suction service valve slowly clockwise to-
ward front-seated position. When suction pressure is
reduced to zero or less, stop engine and compressor and
quickly finish front-seating suction service valve. -

(5) Front-seat discharge service valve.

E studs.

* COMPRESSOR INSTALLATION

(8) Discharge refrigerant remaining in compressor .

60496 .

(6) Loosen oil check plug slowly to release any inter-
nal pressure in compressor. The compressor is now iso-

’ lated from the remainder of the system. Service valves

can be removed from compressor.

COMPRESSOR REMOVAL

(1) Isolate coAmpressor. : .
- (2) Remove both service valves and place protective
caps over compressor head fittings and service valve

" openings. : - :

(8) Loosen and remove compressbr belt(s);
..(4) Disconnect clutch wire.

NOTE: Remove the alternator mounting bracket to ob-
tain working clearance for removing the compressor
mounting bracket attaching bolts and nuts.

~ (5) Remove compressor and mounting bracket as an

assembly and place on workbench.

(6) Remove bracket, bracket attaching nuts and

(1) Install mounting bracket to compressor.
" - (2) Install compressor and bracket assembly to
engine, - ¢
(8) Install alternator mounting bracket, if removed.
(4) Install compressor. drive belt('g_) and adjust to

‘proper tension.

(5) Attach compressor service valves and lines.

- (6) Purge compressor of air and opén service valves.

(7) Connect clutch wire.

GOMPHESSUH FRONT SEAL HEP[ACEMENT -,

The compressor front seal 'i_sfSér"viced in kit fofm'. Kit
components are shown in figure 8E-82. All seal parts
must be replaced if a leak has been detected at the seal. -

NOTE: A small amount of oil around the shaft seal is
normal and does not indicate a seal leak. All seal parts
were dipped in oil at the time of assembly and operation
may force out surplus oil. ' o L

(1) Isolate compressor.

(2) Remove belt. e 4

(8) Remove cluteh and woodruff key from com:’
pressor shaft. . .

(4) Remove seal plate capscrews.
loose and remove. ' :

" (b) Carefully pry behind spring holder (that part of
the seal assembly farthest back on the shaft) and re-
move seal assembly. - ) o

(6) Lubricate new seal assembly with clean refrig--
eration oil, ' S '

Pry seal blate

NOTE: Cleanliness, careful handling, and clean ref?’ig-
eration oil are important for successful seal
replacement, : , o
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.COMPRESSOR

BACK PLATE
O-RING

BOTTOM
PLATE
- GASKET

OIL CHECK

~ FRONT SEAL KIT

SPRING . - [/ CARBON
HOLDER RING

- NEOPREME
FRICTION
RING

POLISHED SEAL N
SURFACE RING

'AJ41500

Fig. 3E-32 Compressor Seal Components and Gaskets

(7) Push neoprene frlctlon rmg and sprlng holder
over compressor shaft.

(8) Move assembly in and out on compressor shaft
to seat neoprene friction ring. . .

9 Push assembly in until sprlng holder contacts
bearing race. Position carbon ring in spring holder w1th
polished side facing out. .

NOTE: The carbon ring must seat in the _rétainer. E'n-
gage notches in carbon ring with drive tangs in spring
holder.

(10) Coat mating surfaces of compressor and seal
-plate with film of refrigeration oil, Position seal ring in
groove on compressor.,

(11) Install seal plate with polished face toward car-
bon ring.

(12) Install seal plate capscrews and tlghten .evenly.
Center seal plate on shaft by lightly tapping plate.
Tighten the capscrews in a diagonal pattern to 6 foot-
pounds (8 Nem) torque.

(18) Turn compressor shaft by hand, using clutch
mounting bolt, to seat seal.

(14) Install cluteh and woodruff key

" (15) Install belt.

(16) Purge compressor of air.

(17) Leak test system_. Evacuate and charge, i
necessary.

BACK PI.ATE 0-RING SEAL HEPI.ACEMENT

NOTE It is' mot mecessary to remove the compressor
Jor seal replacemeit on sm-cylmder engmes

1) Isolate and remove compressor.

(2) Remove four back plate attaching screws using
Torx Bit Tool J-25359-C.

(8) Remove back plate by gently prying it loose
from crankease. Pry in such a manner to pull parallel to
bearing surface. =+ ;

(4) Remove O-rlng seal from back plate.

(5) Clean back plate and apply light film of refrlg-

eration oil to O-ring sealing area.

(6) Position: O-ring seal on back plate and install
back plate over rear bearing and into crankcase.

(7) Install four back plate attaching screws and
tighten in-diagonal pattern to 18 foot-pounds ‘(18 Nem)
torque.

(8) Install and purge compressor of air.

(9) Leak test system. Evacuate and charge, if
necessary.
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HEAD, VALVE PLATE AND GASKET HEPLAGEMENT

. (1) Isolate compressor.

‘ (2) Remove service valves from compressor The
compressor head service valve ports are identified as D
for discharge and S for suction.

(8) -Remove compressor head attaching screws.

(4) Tap under valve plate ears (short, half-round
projections on the valve plate) to remove head and Valve
plate.

(5) Tap valve plate ears while holdlng the com-
pressor head to separate head from valve plate.
~ (6) Clean all gasket material from head, valve plate,
and compressor using care not to scratch or ‘nick sealing
surfaces.

(7) Coat all. machined sealing surfaces with hght
f11m of refrigeration oil.

(8) Install new valve plate cylinder gasket on com-
pressor body, locating gasket on dowel pins.

(9) Install valve plate on compressor, locating it on
dowel pins so that discharge valve is at top. Figure 3E-33
shows correct assembly sequence.

(10) Install replacement head gasket, locatmg it on
dowel pins, o

(11) Install head. Tighten compressor head ’cap-
serews to 15 foot-pounds ‘(20 Nem) torque, followmg
sequence outlined in figure 3E-33. -

o (12) Coat service valve ports w1th light film of refrig-

\ /‘eratlon oil and install new service valve gaskets, as
requlred

(13) Install service valves and tighten to 15 foot-
pounds (20 Nem) torque for attaching screws of flange-
type valve.

" (14) Purge compressor of air. '

(15) Leak test system Evacuate and charge if
necessary.

BOTTOM PLATE GASKET REPLACEMENT -

(1) Isolate and remove compressor. . L

-(2) Remove bottom plate attaching screws and care-
fully remove bottom plate. .

(8) Clean all gasket materlal from bottom plate and

compressor using care not to scratch or mck sealmg

surfaces.’ ,

4) Coat all sealmg surfaces w1th hght fllm of re-
frigeration oil. .

(5) Install new bottom plate gasket and 1nstall bot-

- tom plate. Tighten bottom plate attachmg serews to 15

foot-pounds (20 Nem) torque.. .

(6) Install and purge compressor of air. :

(7) Leak test system. Evacuate and charge, if
necessary.

() CHECKING COMPRESSOR OIL LEVEL

o Initially, the compressor has 7 ounces of refrigeration
oil in the crankcase (Approved: oil: Sun:Oil Suniso 5,

_ : SERVICE VALVE
GASKET
[ N
12 <R

COMPRESSOR HEAD_

HEAD GASKET: -

. DISCHARGE VALVE

VALVE PLATE EARS
‘ }IE pLATE

' _CYLINDER GASKET '

\\

SUCTION VALVE

@ - . . " AJ41501
qu 3E- 33 Head and Valva Plate Assembly Sunsnce

Texaco Capella E, or equlvalent) In normal operation, a
small amount of 01l is always circulating with the refrig-
erant in the system. Unless the system has developed a
leak, the oil level will remain the same in the system.

LCAU’I.‘ION The 0il level should be checked whenever
-the system is discharged for a service part replacement,

and especially "after o mpzd loss of 'refmgemnt has
occurred
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AJ41502

Flg 3E-33 compressnr Head capscrew Tightening Sequence

NOTE: Check compressor-oil level with compressor in
operating position, and only after the vehicle interior air
has been cooled to the desired temperature. Operating
the system stabilizes the oil entrained in the system; and
provides an accurate oil level teading. The oil check
plugs are located on either side of the comp’r‘essor
crankcase. , .

Before installing a replacement compressor, cheek the
oil level in the compressor to be replaced prior to remov-
ing it. The oil level in the replacement compressor must
be adjusted to correspond w1th that of the replaced
compressor.

(1) Isolate compressor. '

(2) Loosen crankcase oil check plug slowly to re-
lease any internal pressure in .compressor. Remove
check plug when all pressure is relieved.

(3) IMabricate dipstick rod as shown in figure 81-85.

(4) Hold dipstick as vertical as possible and insert
in check plug opening. The oil level should be within
specified levels indicated.

(5) Add clean refrigerant oil, 1f necessary.

NOTE: Refrigeration” oil readily absorbs moisture.
Keep the container capped zmtzl ¢eady to use, and recap
immediately after use.

(6) Install oil check plug O-ring seal. Be sure O-ring
is not twisted.

NO'I‘D. 01l filler plug leaks are usually due to a dam-
aged O-ring or dirt on the seat.

MAX'

MIN ST ame

13/16 :
l——4-11/16 ——>
1-1/2 R— S
- -MAX 1-1/8
o ~MIN 7/8
THIS END FOR _
HORIZONTALLY ‘
MOUNTED THIS END FOR
COMPRESSORS VERTICALLY
- MOUNTED
COMPRESSORS :
AJ41503

" Fig. 3¢-35 Oil Dipstick Fabrication Dimensions {Inches)

(7) Install plug and tighten to4 foot-pounds 63 Nom)
torque.
(8) Purge compressor of air.

PURGING COMPRESSOR OF AIR

The.compressor must be purged of air whenever it has
been isolated for oil level check or other service pro-
cedures without dlschargmg the entire system

" (1) Cap service gauge ports.on both service valves.

(2) Back-seat the suction service valve to allow sys-
tem refrigerant to enter compressor .

(3) Place discharge service valve in mid- or cracked-
position. B

(4) Loosen discharge service valve gauge port cap to
permit refrigerant to force any air out of . the
compressor.

(5) Back-seat the discharge service valve ‘and
tighten the gauge port cap.

The compressor is now ready for service.

MAGNETIC CLUTCH-

The magnetic clutch consists of a stationary electro-
magnetic coil and a rotating pulley and plate assembly.

The electromagnetic coil is mounted on four bosses on
thé compressor. The- pulléy - and " plate assembly is
mounted on the compressor shaft. Wheh the air condi-
tioner is off, the pulley is free to turn on the cluteh hub
bearing. When the ¢lutch is energized, the plate is mag-
netically attracted to the pulley and turns the com-
pressor crankshaft.

Do not attempt to replace the'bearmg', pulley or clutch
plate separately. These components are serviced only as
a complete assembly The 0011 is serv1ced as a séparate
unit.

Electrical Diagnosis

Refer to the Magnetic Cluteh 'I‘roubleshootmg Guide
when diagnosing magnetic clutch malfunctions.
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| | Diagnosis for Noisy Clutch

Spin the pulley by hand. There must be_'r'le:' inter-
ference between the field and the rotor assembly. The -

cluteh coil must be mounted properly using the special
capscrews which position the field coil to the
compressor. '

" A worn pulley bearing can be detected by the rough-

mess felt when spinning the pulley. Do not attempt to "
~ replace the bearing. Replace the clutch as an assembly. " -
i A replacement clutch may emit.a short squeal when .
;lmtlally engaged. After a few cycles of operation, the

noise will disappear, -

Clutch Removal -

(1) Remove compressor belt(s). : :
(2) Energize the clutch or use a spanner; wrench to

hold clutch plate while removing the clutch-to—shaft at- -
' tightening,

taching bolt and washer,

(8) Install a 5/8-inch by 11 standard thread bolt in

the threaded center of the clutch plate.

- (4) Tighten bolt and pull clutch from shaft.
CAUTION: Do not pry on clutch to remove.

(6) Remove four capscrews which retain the mag-
netic coil and disconnect coil wire. Remove coil. :

Clutch Installation

(1) Install magnetic coil with the four special cap-
screws provided with the replacement unit. These cap--
screws are used to ensure coﬂ is positioned properly on
the compressor. .

(2) Tighten capscrews to T foot-pounds (10 Nem):.

‘torque.

(8) Align clutch assembly with key and -install

(4). Install clutch-to-shaft attaching washer and bolt
and tighten to 20 foot-pounds (27 Nem) torque. Connect
clutch coil wire and energize clutch to hold unit when

‘(5) Install compressor belt and adjust belt tension
to specifications.



3E-34 - AIR.CONDITIONING

Syote'm Troubleshooting TR

* PRELIMINARY
DIAGNOSIS

CONTROLS : AIR.LEAKS : MAGNETIC CLUTCH BLOWER | | AIr DIscHARGE

Check Adjustments Check v Refer to Magnetic K "Check at all CONNECTING DUCTS
-] @ "Vents o Clutch Troubleshooting ] - Speeds : F» Check fot sealleaks and
@ Door seals Charts . BRI ' ’ allgnment :

@ Window seals

-REFRIGERATION
SYSTEM -
DIAGNOSIS

CHECK DISCHARGE AIR TEMPERATURE

@ Set thermostat at max cool

@ Seot engine speed at 1500 rpm

@ Check discharge alr temperature with
thermometer

@ Discharge air temperature must cor-
respond to ambient air temperature
as shown in Normal Operating Temp-
eratures and Pressures Chart

System cools System does System cycles
and cycles not cool or but at incorrect Check thermostat
properly cycle temperature capillary tube for
proper installation.
Install correctly and
1 recheck discharge
y alr temperature.
Install gauges and Cools and cycles |
check pressures
properly
to dlagnose prob-
lem. See Pressure
Diagnosis Chart to
correct.
System cycles
but at incorrect
temperature
Replace
> Road test to verify proper operation thermostat

70626
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Magnetic élhtch Troubleshooting

AIR CONDITIONING - 3E-35:

1, Compressor drive belt tension,
2. Place the Ignition switch In on posltion,

Is operating at low speed.

NORMAL PRELIMINARY CHECKS

3. Check to see if clutch Is engaged when the thermostat is turned on and the blower

Clutch Inoperative

harness wire terminal in the englne compartment,

" Connect a Jumper wire from the battery to the clutch lead

Clutch. operates

Disconnect light blue wire from thermostat and reconnect
jumper wire from the battery to the light blue wire.

Clutch Inoperative

Clutch Coll Faulty

Im

Clutch operates

Connect light blue wire to thermostat and
disconnect red wire. Turn thermostat
on and contact jumper wire to red

Clutch inoperative.

Disconnect light blue wire at fuse block
and connect jumper to terminal.

terminal.

Clutch operates clutch inoperative

Connect jumper to red terminal Faulty thermostaft.-

on fan' switch.

Clutch Inoperative

Clutch operates

. I
Clutch operates,

I Clutch inoperative.
Open circuit in
light blue wire.

.Connect jumper to brown
‘wire at dash panel connector
" in engine connector. -

Clutch opérates.

|

T

Clutch inoperative.

Light blue wire and
brown wire not making
contact at dash panel

~ :Open circuit -

fuse block connector:

in brown. wire.

Connect ]umber wire to center (feed)

Red wire broken between fan. switch
terminal on fan switch. * '

and thermostat.

Clutch Inoperative

Clutch operates

Wire to switch faulty

Switch defective ’
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3E-36 AIR:CONDITIONING

. SPECIFICATIONS

| "To‘rqueﬁ:Speclﬂlcatlons‘

Service Set-To Torque; should be used when assembling components. Servige In-Use Recheck Torquoi shibuld be used for ohecking a pre-tightened item.

USA (ft-lbs) Metric (N-m)

Service Service

Service In-Use Service In-Use

- Set-To Recheck Set-To Recheck

CE . Torque Torque Torque Torque

A/C Evaporator-to-Receiver Tank Hose Couplmg ............ e e 10 8-12 13.6 10.9-16.3

A/C Service Valve (flange type) . e SO Y A R R 16 - 13-17 20.3 17.6-23.1

A/CClutchCoil . . ............... B 7 o1 610 . 95 6.8-13.6

A/C Clutch Pulley e e e e e ety e ear e e e 20 .. - 18-22 271 244-298

Compressor Seal Plate B - 48 8.1 5.4-109

Compressor Back Plate . S 13 11-16. 17.6 14.9-20.3

Compressor Head . . . .......... S L oo 15 1317 ° 20.3 17.6-23.1

Compressor Bottom Plate . ..., ... e e 15 13-17 20.3 17.6-23.1
Compressor Oil Filler Plug .". .. .2 .V

e - 4 3-6 X 4.1-6.8

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

80717

Tools

J-26359-02
TORX BIT AND SOCKET SET
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Tools (Continued)

. J-6084
HALIDE TORCH LEAK DETECTOR

J-29637
CLUTCH ROTOR
REMOVER ADAPTER

J-29636
CLUTCH PLATE
REMOVER PULLER

J-29636
CLUTCH PLATE J-29641
REMOVER PULLER CLUTCH FACE
: INSTALLER 3-23500-01
PORTABLE

SERVICE STATION

J-6105
1/4-\NCH RATCHET

J-22974
SHAFT SEAL
PROTECTOR

J-29635
CLUTCH HOLDER

J5453 J-6272-02
GOGGLES NO. 4 MULTI-REFRIGERANT
. CAN OPENER

J-29637 L
SHAFT PROTECTO
AND JAWS

J-9392 o

SEAL REMOVER

42866



Tools (Continued)

J-26933
ELECTRONIC LEAK DETECTOR

J-26695 ’
VACUUM PUMP

BLUE WHITE RED

J-23575 PRESSURE GAUGE AND MANIFOLD ASSEMBLY
. 42866






