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GENERAL DESCRIPTION 
BASE HEATER SYSTEM 

The heater sys tem that is base equipment provides 
heat ing, r a m air, power vent i la t ion, and windsh ie ld 
defrosting. Outs ide air is drawn from the p lenum at the 
base of the windshie ld into the heater module by the 
blower fan . Addit ional outside air, called ram air, is 
forced into the heater module by the forward movement 
of the vehic le. With in the heater module, the air is heat­
ed as required and then routed through ducts to the 
proper out lets for discharge into the passenger com­
partment. A control assembly in the instrument panel 
allows the operator to control blower speed, mode of 
operation and temperature of the air coming from the 
heater sys tem. 

CONTROLS 
The control assembly in the instrument panel contains 

a blower swi tch , a mode lever, and a temperature lever. 
The controls are lit when the headlamps are on. Electri­
cal power is provided by the instrument panel lighting 
circuit f rom the instrument panel harness. 

Brightness of the dial i l lumination is control led by the 
instrument panel d immer control . The control assembly 
bulbs are in parallel wi th the radio bulb and instrument 
cluster i l luminat ion bulbs. 

T E M P E R A T U R E LEVER 
The temperature lever operates the temperature con­

trol cable that goes to the heater module. When the 
temperature lever is in the " - " (Cold) or the left end of 
the slot, al l of the air delivered by the heater system is 
unheated. W h e n the temperature lever is in the " + " 
(Hot) or the right end of the slot, all of the air passing 
through the heater module is heated before it is d is­
charged. Intermediate positions of the temperature lever 
result in a mixture of heated and unheated air to pro­
v ide more moderate air temperatures. 

M O D E L E V E R 
The mode lever operates the defrost control cable 

that goes to the heater module. This cable operates a 
crank lever and shaft that controls the position of an air 
valve in the heater module. Mode lever posit ions are 
"Vent , " "Heater," and "Defrost." 

B L O W E R S P E E D CONTROL 
The b lower switch provides a choice of various blower 

speeds. It receives power through a fuse in the fuse 
block w h e n the ignition is " O N . " In the "Lo (-)" posit ion, 
the circuit cont inues through the heater wiring harness 
to two resistors in the resistor assembly near the blower 
motor. 
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When the blower switch is in a medium-speed posi­
t ion, the circuit continues through the heater wir ing har­
ness to the resistor assembly, but it bypasses one of 
the two resistors. 

When the blower switch is in the "Hi (+)" posit ion, the 
circuit cont inues through the heater wiring harness to 
the resistor assembly, but it bypasses both resistors to 
provide full power to the blower motor. 

From the resistor assembly, the circuit goes to the 
blower motor terminal to operate the blower motor. The 
blower motor circuit is completed to ground by a wire in 
the heater wiring harness that goes f rom the blower 
motor terminal to a terminal at the dash panel sheet 
metal near the blower assembly in the engine compart­
ment. 

AIR DISTRIBUTION SYSTEM 
Within the heater module is a series of air valves 

cal led t he tempera tu re va lve , vent va lve , a n d the 
defroster valve. These air valves are hinged parts that 
act like doors to direct the airflow through various sec­
tions of the heater module to provide the proper airflow 
for the selected operat ing mode. Each air valve is con­
trolled by a control cable f rom the heater control assem­
bly. 

TEMPERATURE VALVE A N D HEATER CORE 
The temperature of the air coming f rom the heater 

duct and defroster nozzle is regulated by control l ing the 
relative amounts of warm and cool air in the airflow 
coming f rom the heater module. The part of the total 
airflow through the heater module that is al lowed to 
pass through the heater core is governed by the tem­
perature valve. The temperature valve is operated by 
the temperature control cable, working through a lever 
on the temperature valve shaft. 

When the temperature lever in the control assembly 
is in the extreme left end of its slot, or the full " - " (Cold) 
position, the temperature valve is posit ioned to stop all 
of the airf low through the heater core so only unheated 
air is sent to the heater duct and defroster nozzle. 

As the temperature lever is moved away f rom the full 
" -" (Cold) posit ion, the temperature control cable opens 
the temperature valve to al low an increasing amount of 
air to pass through the heater core. At the same t ime, 
the temperature valve reduces the amount of unheated 
air that is al lowed to enter the mixture. This results in a 
very responsive control of the temperature of the air 
discharged through the heater ducts and defroster noz­
zle. 

When the temperature lever reaches the full " + " (Hot) 
position at the extreme right end of its slot, the temper­
ature control cable holds the temperature valve in a 
position that diverts all of the airf low through the heater 
core for max imum heat ing. 

Hot coolant from the- engine is directed through the 
heater core and returned to the cool ing system when 
the engine is running. 

MODE VALVES 
The heater system provides a choice of three basic 

operating modes consist ing of "Vent," "Heater," and 
"Defrost." 

OPERATING MODES 
VENT M O D E 

When the mode lever is in the "Vent" position or the 
extreme left end of the slot, the defroster valve and 
heater va lve remains closed. As a result, air coming 
from the instrument panel vents should be nearly the 
same temperature as the outside air. 

HEATER M O D E 
When the mode lever is in the "Heater" posit ion or 

the center of the slot, the defroster va lve remains 
closed. As a result, air f rom the blower fan is heated as 
necessary and directed to the defroster valve which 
sends most of the airf low to the heater duct, with some 
going to the defroster nozzle. 

DEFROST MODE 
When the mode lever is in the "Defrost" posit ion or 

the ext reme right end of the slot, the defroster control 
cable moves the defroster valve to fully uncover the 
opening to the defroster nozzle and restrict the opening 
to the heater duct. This delivers the maximum airflow to 
the defroster nozzle, with only a small amount of airf low 
coming out of the heater duct. 

VENTILATION 
Two push-pul l controls under the steering co lumn 

operate vent cables to the left and right air vents in the 
heater modu le that admit ram air to the vehicle interior. 
The left and right air vents discharge air directly to the 
floor area by the heater module. Because the air is 
taken dircetly f rom the plenum, bypassing the heater 
core as wel l as the blower fan, it is always del ivered at 
the temperature of the outside air. 

AUXILIARY HEATER 
An auxi l iary heater provides additional heating capac­

ity for the rear of the Suburban model . 
Th is uni t opera tes independent ly of the s tandard 

heater, and is regulated through its own controls in the 
instrument panel (Aux. Heater Models) or roof panel 
(Aux. Heater and A/C Models). This system consists of 
a separate core and fan unit mounted in the rear of the 
vehicle. 

C O N T R O L S 

Blower Swi tch 
The auxi l iary heater blower switch is located in the 

instrument panel to the right of the steering co lumn 
(Aux. Heater Models) or the roof panel (Aux. Heater 
and A/C Models) . 
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DIAGNOSIS 
FUNCTIONAL TEST 

Before beginning the funct ional test of the heater sys­
tem, the vehic le should be idling with the coolant hot 
and the thermostat open. Coolant temperature should 
be close to 90°C ( 1 9 4 T ) . During the functional test, the 
operating efforts of the mode lever and the temperature 
lever should be evaluated. Even if a problem is found 
during any intermediate step of the functional test, the 
test should be completed before repair is started (figure 

1 . Cycle the temperature lever to the extreme ends of 
travel in the slot of the control assembly dial to 
assure that the cable is properly adjusted. 

2 . Move the mode lever to the "Vent" posit ion. 

• Air at nearly the same temperature as the out­
s ide air should come from the instrument panel 
out lets. 

• Air should not come from the floor outlets, the 
defroster nozzles, or the side window defogger 
out lets. 

3. Move the mode lever to the "Heater" posit ion. 

• Most of the air should come from the floor out­
le ts w i th the rema inder coming ou t of the 
defroster nozzles and defogger outlets. 

• Air should not come from the instrument panel 
out lets in the "Heater " posit ion. 

4 . Move the mode lever f rom the "Heater" posit ion to 
the "Def ros t " posit ion. 

• Mos t of the air shou ld be discharged onto the 
windsh ie ld f rom the defroster nozzles. 

• A sma l l amount of air should a lso be d is­
cha rged from the f loor outlets. 

5. Move the temperature lever back to the full " - " 
(Cold) posit ion and check to be sure the air tem­
perature drops back to nearly the temperature of 
the outs ide air once aga in . 

6. S lowly turn the blower swi tch toward " - " stopping 
briefly a t each intermediate blower speed posit ion 
to not ice the force of the airflow coming f rom the 
inst rument panel center outlets and the sound of 
the blower. 

• Bo th the airflow and the blower noise should 
reduce noticeably at each intermediate step. 

HEATER OUTPUT 
TEMPERATURE CHECK 

The heat output of the heater system can be checked 
with the fo l lowing procedure. 

Preparat ion 

With t he engine suff ic ient ly cool , the radiator cap 
should be removed and the engine started and al lowed 
to idle. Heater controls should be set to "Heater" mode, 

HEATER CONTROL ASSEMBLY 

FAN SWITCH 

Term 
POSITION 

Term Off M, M 2 HI 
B + Continuity to LO Continuity to M , Continuity to M ? Continuity to HI 

HI No Continuity No Continuity No Continuity Continuity to B + 
LO No Continuity Continuity to B + No Continuity No Continuity 

MED No Continuity No Continuity Continuity to B + No Continuity 
OFF Continuity to B + No Continuity No Continuity No Continuity 

F9613 

Figure 1—Control A s s e m b l y Funct ional Test 
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full " + " (Hot) temperature and "Hi (+)" blower speed. 
When coolant flow in the radiator is visible through the 
filler neck, the radiator cap should be instal led. 

Temperature C h e c k 

When the engine is warmed up (after approximately 
20 minutes of operation), the vehicle should be driven. 
An accurate thermometer should be used to determine 
the temperature of the outside air and the temperature 
of the air discharged at the floor outlets with the vehicle 
being driven at 48 km/h (30 mph). Min imum acceptable 
heater output temperatures at four different outside air 
temperatures are shown in the table below. 

Outside Air 
Temperature 

-18°C 
( 0 T ) 

-4'C 
( 2 5 T ) 

10°C 
( 5 0 T ) 

24'C 
( 7 5 T ) 

Heater Air 
Temperature 

54"C 
( 1 3 0 T ) 

59°C 
( 1 3 9 T ) 

64°C 
( 1 4 7 T ) 

68"C 
( 1 5 5 T ) 

T2550 

Minimum acceptable heater output temperatures for 
outside air temperatures other than those shown can be 
approximated by using the Fahrenheit scale and round­
ing off the outside air temperature to the nearest 5 
degrees. For every addit ional 5 degrees of outside tem­
perature, an addit ional 1.8 degrees of heater output 
temperature should be al lowed when the outside tem­
perature is below 50 degrees. An addit ional 1.6 degrees 
of heater output temperature shou ld be al lowed for 
every 5 degrees of outside temperature when the out­
side temperature is above 50 degrees. 

INSUFFICIENT HEATING 
OR DEFROSTING 

The most likely causes of insufficient heating outside 
the heater system include a low coolant level, a faulty 
thermostat, a partially or fully c logged heater core or 
hose, an obstruction to air circulation or an air leak past 
a faulty seal into the passenger compartment. For an 
organized diagnosis procedure, refer to figures 2 and 3. 

IMPROPER AIR DELIVERY 
If the "Funct ional Test" or other diagnosis indicates 

improper air del ivery or a failure to shift modes when 
the mode lever is moved , check the attachment of the 
affected control cable at the heater module. Be sure the 
cable loop is connected to the crank pin and the cable 
sheath is retained. 

If the cause of the problem is not discovered, discon­
nect the control cable at the crank pin and check the air 
control valve travel and effort. If there is proper valve 
travel and effort, check the control cable travel at the 
heater module end whi le moving the mode lever. If the 
cable end doesn' t move, check for a broken cable or 
control assembly part and for an unattached cable end 
at the control assembly. Also, check for a sharp kink in 
the control cable sheath that could cause severe bind­
ing. 

HIGH OR LOW TEMPERATURE 
CONTROL EFFORT 

A kinked control cable, a binding valve or a faulty 
control assembly are possible causes of excessive tem­
perature control lever effort. For an organized diagnosis 
procedure and an effective " f ix" for too little temperature 
control effort, refer to f igure 4. 

BLOWER NOISE 
A constant air rush noise is typical of all heater sys­

tems, some may be louder than others. If possible, 
check a similar vehic le to determine whether the noise 
is typical or excessive. For diagnosis of excessive blow­
er noise, refer to f igures 5 and 6. 

EXCESSIVE HEAT 
The most likely cause of excessive heat from the 

heater sys tem is an out-of-adjustment temperature con­
trol cab le . Other re lated causes of excess ive heat 
include a sl ipping self-adjusting clip at the temperature 
control cable end, a loose control cable sheath retainer 
or bracket at the bot tom of the heater assembly, or a 
binding or obstructed temperature air valve. A hot air 
leak f rom the engine compartment to the blower inlet is 
also a remote possibility. 
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INSUFFICIENT HEATING OR DEFROSTING 

CHECK FOR LOW COOLANT LEVEL, LOOSE OR WORN BELTS, LEAKING OR KINKED HOSES, 
LOSS OF RADIATOR CAP PRESSURE SEAL 

ADJUST THE HEATER CONTROLS TO "HEATER" MODE, "HIGH" BLOWER 
SPEED, AND FULL "WARM" 

WITH IGNITION SWITCH "ON," CHECK THE AIRFLOW OUT OF THE FLOOR AIR 
OUTLET AND CHECK OUTLET ATTACHMENT 

HIGH AIRFLOW 

CHECK BLOWER SPEEDS FOR 
AIRFLOW CHANGE 

SPEED CHANGE NO SPEED 
CHANGE 

CHECK BLOWER SWITCH, 
RESISTOR ASSEMBLY, AND WIRING 
HARNESS. REPAIR AS NECESSARY. 

RUN THE HEATER OUTPUT 
TEMPERATURE CHECK IN THIS 

SECTION 

LOW OR NO AIRFLOW 

RUN THE "FUNCTIONAL TEST." IF THE PROBLEM IS NOT 
RESOLVED, CHECK THE AIRFLOW FROM DEFROSTER AND 
VENT OUTLETS 

r 

HIGH AIRFLOW FROM 
DEFROSTER OR VENT 
OUTLETS 

MOVE THE DEFROSTER 
AND/OR VENT VALVE TO 
"HEATER" MODE 

DEFROSTE 
COR 

:R AIRFLOW 
RECT 

REMOVE FLOOR AIR 
OUTLET AND CHECK 
FOR OBSTRUCTIONS 

NO SPEED CHANGE 

LOW OR NO AIRFLOW 
FROM DEFROSTER OR 
VENT OUTLETS 

MOVE THE MODE LEVER 
TO "DEFROST' AND 
CHECK AIRFLOW 

LOW OR NO 
DEFROSTER AIRFLOW 

CHECK BLOWER SPEEDS FOR 
AIRFLOW CHANGE 

SPEED CHANGE 

HEATER OUTPUT 
TEMPERATURE 

CORRECT 

CHECK BLOWER SWITCH, 
RESISTOR ASSEMBLY, AND 
WIRING HARNESS. REPAIR 
AS NECESSARY. 

HEATER OUTPUT 
TEMPERATURE LOW 

CONTINUED 
CONTINUED 

CHECK FOR AIRFLOW 
OBSTRUCTIONS AT BLOWER 
INLET AND PLENUM 

CONTINUED 

C0096 

F igu re 2—Insu f f i c i en t Heating o r D e f r o s t i n g (1 o f 2) 
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INSUFFICIENT HEATING OR DEFROSTING 
(Continued) 

HEATER OUTPUT TEMPERATURE 
CORRECT 

HEATER OUTPUT 
TEMPERATURE LOW 

CHECK FOR AIRFLOW 
OBSTRUCTIONS AT BLOWER 

INLET AND PLENUM 

CHECK VEHICLE FOR COLD AIR 
LEAKS AT COWL, HEATER CASE, 
AND VENTS. CHECK UNDER SEAT 
FOR OBSTRUCTIONS. 

WITH THE IGNITION SWITCH "OFF" MOVE THE 
TEMPERATURE LEVER TO FULL "COLD," THEN 
RAPIDLY TO FULL "HOT." LISTEN FOR VALVE SLAM 
BEFORE THE END OF CONTROL LEVER TRAVEL. 

NO VALVE SLAM 

NO OBSTRUCTIONS AT 
BLOWER INLET OR 

PLENUM 

CHECK THE TEMPERATURE 
VALVE ADJUSTMENT, CABLES, 
AND LINKAGE. 

VALVE SLAM 
I 

WITH THE TEMPERATURE VALVE FULL 
"WARM," START THE VEHICLE. CHECK 
THE TEMPERATURE OF THE HEATER 
INLET AND OUTLET HOSES BY FEEL 
THE AIR TEMPERATURE AROUND THE 
HOSES MUST BE AT LEAST 85T (24'C). 

HOT INLET AND WARM 
OUTLET 

WITH THE BLOWER ON "HIGH," 
MOVE THE TEMPERATURE 
LEVER FROM FULL "HOT' TO 
FULL "COLD" AND LISTEN FOR 
AIRFLOW CHANGE 

NO AIRFLOW 
CHANGE 

BOTH WARM 

CHECK THE THERMOSTAT FOR 
PROPER INSTALLATION AND 

SEATING 

REMOVE THE HOSES AT THE 
HEATER CORE AND CHECK FOR 
PROPER INSTALLATION 

INCORRECT CORRECT 

REINSTALL AND 
RECHECK 

I 

AIRFLOW 
CHANGE 

CHECK THE TEMPERATURE 
VALVE ADJUSTMENT, CABLES, 
CONTROL, AND LINKAGE. 

CORRECT 

REPLACE 
THERMOSTAT 

REVERSED 

CHECK FOR AIRFLOW 
OBSTRUCTION BETWEEN 
THE BLOWER AND THE 
SYSTEM OUTLETS 

INSTALL PROPERLY AND 
RETEST 

BACKFLUSH HEATER CORE, 
DRAIN, AND REPLACE COOLANT 
RETEST. 

BOTH HOSES 
WARM 

HOT INLET AND WARM 
OUTLET HOSES 

REPLACE HEATER 
CORE 

RETEST AND VERIFY 
SYMPTOMS 

C0097 

Figure 3—Insuff icient Heating or Defrosting (2 of 2) 
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TEMPERATURE CONTROL EFFORT 

CHECK TEMPERATURE 
CONTROL EFFORT 

EXCESSIVE 
EFFORT 

PROPER 
EFFORT 

EFFORT TOO LOW. 
TEMPERATURE VALVE MOVES 

ON HIGH BLOWER. 

NO CONTROL 
PROBLEM 

CHECK CABLE FOR ROUTING, A KINK, 
WIRING INTERFERENCE OR OTHER 

INSTRUMENT PANEL INTERFERENCE. 

PROBLEM NOT FOUND 

REMOVE CABLE FROM 
TEMPERATURE VALVE AND 

CYCLE VALVE MANUALLY. CHECK 
FOR VALVE BINDING. 

PROBLEM FOUND 

REPAIR AS 
NECESSARY 

REPLACE CABLE WITH A LONGER CABLE 
AND ADD A LOOP TO THE CABLE ROUTING 

TO INCREASE CONTROL EFFORT. CHECK 
INSTRUMENT PANEL INTERFERENCES WITH 
NEW CABLE ROUTING TO ENSURE PROPER 

OPERATION 

NO VALVE BIND 

1 

VALVE BINDS 

CHECK FOR CONTROL 
BINDING 

CONTROL BINDS 

CHECK VALVE SEAL TO ENSURE 
PROPER SEAL INSTALLATIONS 

NO CONTROL BIND 

REMOVE CABLE AND 
RECHECK CONTROL FOR 

BINDING 

GOOD SEAL 

REINSTALL AND RECHECK 
CLEARANCES TO DASH 

COMPONENTS 

CONTROL BINDS NO CONTROL BIND 

REPLACE 
CONTROL 

I 
REPLACE 
CABLE(S) 

SEAL C 
BIN[ 

JAUSES 
DING 

REPAIR AS 
NECESSARY 

CHECK TEMPERATURE VALVE FOR 
SHAFT ALIGNMENT, BENT SHAFT OR 

VALVE, OR WARPED CASE. REPAIR AS 
NECESSARY. 

C0098 

F igu re 4—Temperature Con t ro l Effort D i a g n o s i s Procedure 
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BLOWER NOISE 

CHECK ALL ELECTRICAL CONNECTIONS AND GROUNDS FOR PROPER CONNECTIONS. IF IN DOUBT, USE A VOLTMETER 
TO CHECK FOR CONSTANT VOLTAGE AT THE BLOWER MOTOR. 

SIT IN THE VEHICLE WITH THE DOORS AND WINDOWS CLOSED. WITH THE IGNITION SWITCH "ON" AND 
THE ENGINE OFF, START THE BLOWER ON "HIGH" AND THE TEMPERATURE LEVER ON FULL "COLD." 

CYCLE THROUGH BLOWER SPEEDS, MODES AND TEMPERATURE VALVE POSITIONS TO FIND WHERE THE 
NOISE OCCURS AND WHERE THE NOISE DOES NOT OCCUR. TRY TO DEFINE THE TYPE OF NOISE: AIR 

RUSH, WHINE, TICK/CLICK, SQUEAL/SCREECH, FLUTTER, RUMBLE, OR SCRAPE. CHECK ANOTHER VEHICLE 
IF POSSIBLE (SAME MODEL) TO DETERMINE IF THE NOISE IS TYPICAL 

NOISE IS CONSTANT BUT 
LESSENS WITH BLOWER 

SPEED REDUCTION. TYPICAL 
NOISES ARE WHINE, 

TICK/CLICK, FLUTTER, OR 
SCRAPE. 

NOISE IS ONLY AT START-UP OR IS 
INTERMITTENT. MAY OCCUR AT COLD 

AMBIENTS AND LOW BLOWER 
SPEEDS. TYPICAL NOISE IS AN LOUD 

SQUEAUSCREECH. 

NOISE IS CONSTANT AT HIGH 
BLOWER SPEEDS IN CERTAIN 

MODES BUT CAN BE ELIMINATED AT 
LOWER BLOWER SPEEDS OR IN 
OTHER MODES. TYPICAL NOISES 

ARE FLUTTER OR RUMBLE. 

CONTINUED 

CHECK FOR MOTOR AND FAN VIBRATION AT EACH BLOWER SPEED 
BY FEELING THE BLOWER ARMATURE 

NO EXCESS VIBRATION VIBRATION EXCESSIVE 

REMOVE BLOWER MOTOR AND FAN 
ASSEMBLY AND CHECK FOR FOREIGN 

MATERIAL AT THE ORIFICE OF THE 
BLOWER INLET 

PROBLEM STILL 
EXISTS 

EXAMINE BLOWER FAN 
FOR WEAR SPOTS, 

CRACKED BLADES OR 
HUB, AND ALIGNMENT. 

EXAMINE BLOWER CASE 
FOR WEAR SPOTS. 

PROBLEM STILL 
EXISTS 

REPAIR OR 
REPLACE AS 

NECESSARY AND 
RECHECK 

PROBLEM FOUND 

LUBRICATE MOTOR 

PROBLEM STILL 
EXISTS 

REPAIR OR 
REPLACE AS 

NECESSARY AND 
RECHECK 

CONTINUED 

C0099 

Figure 5—Blower Noise D iagnos is Procedure (1 of 2) 
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BLOWER NOISE 
(Continued) 

CONTINUED CONTINUED 

REPLACE MOTOR AND FAN 
ASSEMBLY AND RECHECK 

PROBLEM 
FOUND 

PROBLEM STILL 
EXISTS 

NOISE IS CONSTANT AT HIGH BLOWER 
SPEEDS IN CERTAIN MODES BUT CAN 

BE ELIMINATED AT LOWER BLOWER 
SPEEDS OR IN OTHER MODES. 

IF NOISE IS A CLICK/TICK OR WHINE, TRY A 
SECOND NEW MOTOR 

PROBLEM 
FOUND 

PROBLEM STILL 
EXISTS 

REINSTALL ORIGINAL 
MOTOR 

ON "HIGH" BLOWER, CHECK FULL "HOT" 
TO FULL "COLD" TEMPERATURE POSITIONS 

IN ALL MODES 

NOISE IN ALL 
MODES AND IN 

ALL 
TEMPERATURE 

POSITIONS 

NOISE IN ALL 
MODES BUT NOT 

ALL 
TEMPERATURE 

POSITIONS 

CHECK SYSTEM FOR 
OBSTRUCTIONS OR FOREIGN 

MATERIALS BETWEEN THE 
FAN AND THE TEMPERATURE 
VALVE. REMOVE, REPAIR, OR 

REPLACE AS NECESSARY 
AND RECHECK. 

NOISE IN ALL 
TEMPERATURE 
POSITIONS BUT 

NOT IN ALL 
MODES 

CHECK TEMPERATURE 
VALVE SEALS. REPAIR 

OR REPLACE AS 
NECESSARY AND 

RECHECK. 

CHECK DUCT(S) OF NOISY MODE(S) 
FOR OBSTRUCTIONS. REMOVE IF 
DISCOVERED. CHECK SEALS OF 

SUSPECTED MODE AIR VALVE(S). 
REPAIR OR REPLACE AS NECESSARY 

AND RECHECK. 

C0100 

Figure 6—Blower Noise D iagnos is Procedure (2 of 2) 
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ON-VEHICLE SERVICE 
CONTROL ASSEMBLY AND 

BLOWER SWITCH 
Remove or Disconnect (Figure 7) 

1. Instrument panel bezel. Refer to SECTION 8C. 
2. Screws (2). 
3. Heater control assembly (1) f rom instrument panel. 
4 . Electrical connectors, as necessary. 
5. Temperature control cable. Refer to "Temperature 

Control Cable." 
6. Defrost control cable. Refer to "Defrost Control 

Cable." 
7. Blower switch. 

• Remove the blower switch knob and the retain­
ing cl ip f rom the shaft of the blower switch. 

Install or Connect (Figure 7) 

1. Blower swi tch. 

• Hold the blower switch in posit ion and install 
the retaining clip. 

• Install the blower switch knob. 

2. Defrost control cable. Refer to "Defrost Control 
Cable." 

3. Temperature control cable. Refer to "Temperature 
Control Cable. " 

4 . Electrical connectors, as necessary. 
5. Heater control assembly (1) to instrument panel . 

NOTICE: Refer to "Notice" on page 1A-1. 

6. Screws (2). 

T i g h t e n 

• Screws (2) to 1.6 N-m (14 lbs. in.). 

7. Instrument panel bezel. Refer to SECTION 8C. 

• Check circuit operation. 

1. CONTROL, HEATER 
2. SCREW, HEATER CONTROL MOUNTING V3582 

CONTROL ASSEMBLY LAMP 
BULB 

R e m o v e or Disconnect 

1. Heater control assembly. Refer to "Control Assem­
bly and Blower Switch." 

• Pull the heater control assembly out far enough 
to reach the control assembly lamp socket. 

2. Bulb and socket. 
3. Bulb f rom socket. 

• Pull the bulb straight out f rom the socket. 

I nspec t 

• Control assembly lamp socket for corrosion and 
damage. Clean or replace as necessary. 

• Wires for damage and secure connection to the 
bulb socket. Repair or replace as necessary. 

Install or Connect 

1. New bulb. 
• Push the bulb straight into the socket. 

2. Bulb and socket. 
3. Heater control assembly. Refer to "Control Assem­

bly and Blower Switch." 
• Check circuit operat ion. 

TEMPERATURE CONTROL 
CABLE 

4 - * Remove or D isconnect (Figure 8) 

1. Instrument panel tr im plate. Refer to SECT ION 
10A4. 

2. Heater control assembly (1). Refer to "Con t ro l 
Assembly and Blower Swi tch." 

3. Electrical connectors, as necessary. 
4 . Nuts (5). 
5. Temperature cable (4) f rom the heater contro l 

assembly (1). 
6. Instrument panel compartment. Refer to SECTION 

10A4. 
7. Temperature cable (4) f rom the heater case. 

- •« - Install or Connect (Figure 8) 

F igure 7—Heater Control A s s e m b l y 

1. Temperature cable (4) to the heater case. 
2 . Temperature cable (4) to the heater control assem­

bly (1). 
• R o u t e the cab le in the s a m e l oca t i on as 

removed. 
3. Nuts (5). 
4 . Instrument panel compartment. Refer to SECTION 

10A4. 
5. Electrical connectors, as necessary. 
6. Heater control assembly (1). Refer to "Con t ro l 

Assembly and Blower Swi tch." 
7. Instrument panel tr im plate. Refer to SECTION 

10A4. 
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DEFROST CONTROL CABLE 
«-+ R e m o v e o r D isconnec t (F igure 8) 

1 . Ins t rument panel trim plate. Refer to SECT ION 
10A4. 

2 . Heater cont ro l assembly (1). Refer to "Con t ro l 
Assembly and Blower Switch." 

3. Electr ical connectors, as necessary. 
4 . Nuts (5). 
5. Defrost cab le (3) from the heater control assembly 

(1). 
6. Instrument panel compartment. Refer to SECTION 

10A4. 
7. Defrost cable (3) from the heater case. 

+ « - Ins ta l l o r Connec t (F igure 8) 

1 . Defrost cab le (3) to the heater case. 
2 . Defrost cab le (3) to the heater control assembly 

(1). 
• R o u t e t h e cab le in the s a m e l oca t i on as 

removed. 
3. Nuts (5). 
4 . Instrument panel compartment. Refer to SECTION 

10A4. 
5. Electrical connectors, as necessary. 
6. Heater cont ro l assembly (1). Refer to "Cont ro l 

Assembly and Blower Switch." 
7. Ins t rument panel trim plate. Refer to S E C T I O N 

10A4. 

AIR INLET VALVE 
R e m o v e o r D isconnec t (F igure 9) 4 - » 

1 . Left vent cable. Refer to "Vent Control Cables." 
2 . Screw (8) f rom instrument panel (7). 
3. Air inlet va lve (6) from deflector (9). 

- • « - Ins ta l l o r Connec t (F igure 9) 

1 . Air inlet va lve (21) to deflector (9). 

3 5 

V I E W B 

1. CONTROL, HEATER 
3. CABLE, DEFROST CONTROL 
4. CABLE, TEMPERATURE CONTROL 
5. NUT, PUSH ON V3583 

F igu re 8—Tempera tu re a n d De f ros t C o n t r o l Cab le 

NOTICE; Refer to "Notice" on page 1A-1. 

2. Screw (8) to instrument panel (7). 

T i g h t e n 

• Screw (8) to 1.9 N-m (17 lbs. in.). 

3. Left vent cable. Refer to "Vent Control Cables. " 

V I E W A 

6. VALVE, AIR INLET 
7. PANEL, INSTRUMENT 
8. SCREW, VALVE MOUNTING 
9. DEFLECTOR, PLENUM WATER 

V3584 

F igu re 9—Ai r in le t Va lve 



HEATER AND VENTILATION 1A-13 

10. CABLE, VENT CONTROL 
11. CABLE, VENT CONTROL 
12. SCREW, CABLE MOUNTING 
13. PANEL, STEERING COLUMN FILLER 

V I E W B 

V3585 

Figure 10—Vent 

VENT CONTROL CABLES 
L E F T V E N T C A B L E 

Remove or Disconnect (Figure 10) 4--* 

Con t ro l Cab le 

NOTICE; Refer to "Notice" on page 1A-1. 

3. Screw (12). 

Tighten 

1. Steering co lumn filler panel (13). Refer to SEC­
T ION 10A4. 

2. Cable (10) f rom steering column filler panel (13). 
3. Cable (10) f rom air inlet valve. 

Install or Connect (Figure 10) 

1. Cable (10) to air inlet valve. 
2. Cable (10) to steering column filler panel (13). 
3. Steer ing co lumn filler panel (13). Refer to SEC­

T ION 10A4. 

RIGHT V E N T C A B L E 

[*•••{ R e m o v e or Disconnect (Figure 10) 

1. Instrument panel compartment. Refer to SECTION 
10A4. 

2. Steering co lumn filler panel (13). Refer to SEC­
T ION 10A4. 

3. Screw (12). 
4. Cable (11) f rom heater module. 
5. Cable (11) f rom steering column filler panel (13). 

• Screw (12) to 1.4 N-m (12 lbs. in.). 

4 . Steer ing column filler panel . Refer to SECTION 
10A4. 

5. Instrument panel compartment. Refer to SECTION 
10A4. 

BLOWER MOTOR RESISTOR 
R e m o v e or D isconnect (Figure 11) 

1. Negat ive battery cable. Refer to SECTION OA. 
2. Instrument panel compartment. Refer to SECTION 

10A4. 

• Remove the compartment through the instru­
ment panel opening. The resistor is installed on 
top the heater case. 

3. Electrical connectors, as necessary. 
4. Screws (15). 
5. Resistor (14). 

• n - Install or Connect (Figure 10) 

1. Cable (11) to steering column filler panel (13). 
2. Cable (11) to heater module. 

- •4 - Install or Connect (Figure 11) 

1. Resistor (14). 

NOTICE; Refer to "Notice" on page 1A-1. 
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2. Screws (15). 

T i g h t e n 

• S c r e w s (15) to 1.4 N.m (12 lbs. in.). 
3 . Electrical connectors, as necessary. 
4 . Instrument panel compartment. Refer to SECTION 

10A4. 
5. Negative battery cable. 

• Check circuit operation. 

BLOWER MOTOR AND FAN 
R e m o v e o r D i s c o n n e c t (F igure 12) 

1. Negative battery cable. Refer to SECTION OA. 
2. Instrument panel compartment. Refer to SECTION 

10A4. 
3. Front screw f rom right door sill plate. 
4 . Right hinge pillar trim panel. Refer to SECTION 

10A4. 
5. Electrical connectors from ECM, as necessary. 
6. ECM and mount ing bracket. 
7. Electrical connectors from blower motor (16), as 

necessary. 
8. Courtesy lamp (if equipped). 
9. Bolt f rom right lower dash support. 

10. Blower motor cover. 
11. Blower motor cooling tube (26). 
12. Blower motor f lange screws (22). 
13. Blower motor (16). 

• Pull the blower motor forward carefully to avoid 
distort ing the blower fan. 

14. RESISTOR, BLOWER MOTOR 
15. SCREW, RESISTOR MOUNTING 

V3586 

F igu re 11—Blower M o t o r Res is to r 

• May be necessary to pry back right side of 
instrument panel. 

I n s p e c t 

• Blower motor terminals for distort ion. Clean corro­
sion f rom the terminals or replace the blower motor 
(16) as necessary. 

• Flange of the blower motor (16) for damage or 
distort ion that could cause an air leak. Repair as 
necessary. 

• Blower fan for damage and distort ion. 

16. MOTOR, BLOWER 
17. CASE, HEATER 
18. SCREW, CASE MOUNTING 
19. NUT, CASE MOUNTING 
20. CORE, A/C EVAPORATOR 
21. CORE, HEATER 
22. SCREW, BLOWER MOTOR MOUNTING 
23. SEAL, HEATER MODULE 
24. SCREW, CASE MOUNTING 
25. COVER, HEATER 
26. TUBE, BLOWER MOTOR COOLING 

21 19 

V3587 

F igu re 12—Heater Case C o m p o n e n t V iew 
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V I E W A 

27. S C R E W , NOZZLE MOUNTING 
28. S C R E W , NOZZLE MOUNTING 
29. S C R E W , NOZZLE MOUNTING 
30. NOZZLE, D E F R O S T E R 
31. PANEL, INSTRUMENT 
32. MODULE, HEATER 

VIEW B 

V3588 

F igure 13—Def ros te r Nozz le 

Insta l l o r C o n n e c t (F igure 12) 

1. Blower motor (16). 
• Guide the blower motor and blower fan into 

posit ion, being careful not to catch the blower 
fan on protruding parts. 

NOTICE: For steps 2, 5, and 11, refer to "No­
tice" on page 1A-1. 

2. Blower motor f lange screws (22). 
3. Blower motor cool ing tube (26). 
4. Blower motor cover. 
5. Bolt to right lower dash support. 
6. Courtesy lamp (if equipped). 
7. Electrical connectors to blower motor (16), as nec­

essary. 
8. Mounting bracket and ECM. 
9. Electrical connectors to ECM, as necessary. 

10. Right hinge pillar tr im panel. Refer to SECTION 
10A4. 

11. Front screw into front door sill plate. 
12. Instrument panel compartment . Refer to SECTION 

10A4. 
13. Negative battery cable. 

• Check circuit operat ion. 

DEFROSTER NOZZLE 
R e m o v e o r D i s c o n n e c t (F igure 13) 

1. Tilt back instrument panel assembly (31). Refer to 
SECTION 10A4. 

2. Screws (27). 
3. Screws (28). 
4 . Screws (29). 
5. Defroster nozzle (30). 

Ins ta l l o r C o n n e c t (F igure 13) 

1 . Defroster nozzle (30). 

NOTICE: For steps 2, 3, and 4, refer to "No­
tice" on page 1A-1. 

2. Screws (29). 

T i g h t e n 

• Screws (29) to 1.4 N-m (12 lbs. in.). 
3. Screws (28). 
4. Screws (27). 

St T i g h t e n 

• Screws (27 and 28) to 1.9 N.m (17 lbs. in.). 
5. Instrument panel . Refer to SECTION 10A4. 

AIR DISTRIBUTOR DUCT 
R e m o v e o r D i sconnec t (F igure 14) 4 » * 

1 . Defroster nozzle (30). Refer to "Defroster Nozzle." 
2 . Five duct mount ing screws (33). 

• Two f rom each side dash vent outlet. 
• One f rom center dash vent outlet. 
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30. NOZZLE, DEFROSTER 
31. PANEL, INSTRUMENT 
32. MODULE, HEATER 
33. SCREW, DUCT MOUNTING 
34. DUCT, AIR DISTRIBUTOR 

V I E W B 
V I E W C 

V3589 

Figure 14—Air Distributor Duct 

3. Duct (34) f rom instrument panel (31). 

- •« - Install or C o n n e c t (Figure 14) 

1 . Duct (34) to instrument panel (31). 

NOTICE: Refer to "Notice" on page 1A-1. 

2. Duct mount ing screws (33). 

Tighten 

• Loosen the c lamp (36) enough to sl ide the 
c lamp away from the fitting on the inlet hose 
(35). 

5. Inlet hose (35) from heater core. 
6. Push inlet hose (35) into connector (40) and insert 

J 38723 or equivalent into connector to release 
locking tabs (46) (figure 18). 

7. Pull retainer (48) and hose (35) f rom heater inlet 
connector (40) (figure 18). 

• Screws (33) to 1.9 N-m (17 lbs. in.). 

3. Defroster nozzle (30). Refer to "Defroster Nozzle." 

HEATER HOSES 
4.3L, 5 .0L, 5 .7L, AND 7.4L E N G I N E S 

Heater Inlet H o s e 

j<"»| R e m o v e or D isconnect (F igures 15, 16, and 

18) 

Tool Requi red: 
J 38723 Heater Line Quick Connect Separator 

or Equivalent 

1 . Air cleaner. 
2 . Engine coolant. Refer to SECTION 6 B 1 . 
3. Inlet hose mount ing screw (42). 
4 . Inlet hose c lamp (36) at heater core. 

I n s p e c t 

O-ring seal ing surface on hose/pipe. 

A d j u s t 

• If replacing heater inlet connector, remove retainer 
f r om h o s e and d i sca rd , as new connec to r is 
equipped with retainer. 

• If replacing hose, remove retainer from hose and 
reinsert in connector. 

• If reusing hose and connector, retainer can remain 
in place on hose. 

••4- Install or Connect (F igures 15, 16, and 18) 

1. Push hose into connector until retainer tabs lock. 

• Pull back on hose to check for proper engage­
ment. 

2. Inlet hose (35) to heater core. 
3. Inlet hose c lamp (36). 
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V I E W B 

35. HOSE, HEATER INLET 
36. CLAMP, HOSE 
37. CLAMP, HOSE 
38. HOSE, HEATER OUTLET 
39. CLAMP, HOSE 
40. CONNECTOR, HEATER INLET HOSE 
41. MANIFOLD, INTAKE 
42. SCREW, INLET HOSE MOUNTING 
43. CLIP, HEATER OUTLET HOSE 

V3590 

Figure 15—Hea te r Hose R o u t i n g (4.3L, 5.0L, a n d 5.7L Eng ines ) 

F i g u r e 16—Heater Hose R o u t i n g (7.4L E n g i n e s ) 
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35. HOSE, HEATER INLET 
36. CLAMP, HOSE 
37. CLAMP, HOSE 
38. HOSE, HEATER OUTLET 
39. CLAMP, HOSE 
43. CLIP, HEATER OUTLET HOSE 
45. NUT, INLET HOSE MOUNTING 

V2675 

Figure 17—Hea te r Hose Rou t i ng (6.5L Diese l Eng ines ) 

NOTICE: Refer to "Notice" on page 1A-1. 6.5L D IESEL ENGINES 

4 . Inlet hose mounting screw (42). 

IRI T i g h t e n 

«••• R e m o v e o r D i s c o n n e c t (F i gu re 17) 

• Screw (42) to 1.4 N-m (12 lbs. in.). 

5. Engine coolant. Refer to SECTION 6 B 1 . 
6. Air cleaner. 

• Check the system for leaks. 

Heater Ou t le t Hose 

R e m o v e o r D i s c o n n e c t (F igu res 15 a n d 16) 

1 . Engine coolant. Refer to SECTION 6 B 1 . 
2 . Hose c lamps (37 and 39). 
3. Outlet hose clip (43). 
4 . Outlet hose (38) f rom heater core. 
5. Outlet hose (38) f rom radiator. 

1. Engine coolant. Refer to SECT ION 6 B 1 . 
2. Hose c lamps (36, 37, 39, and 44) . 
3. Inlet hose (35). 
4. Outlet hose clip (43). 
5. Outlet hose (38). 

- n - Ins ta l l o r C o n n e c t (F igures 15 a n d 16) 

1 . Outlet hose (38) to radiator. 
2 . Outlet hose (38) to heater core. 
3. Outlet hose clip (43). 
4 . Hose c lamps (37 and 39). 
5. Engine coolant. Refer to SECTION 6 B 1 . 

P U L L P I P E | 
35. HOSE, HEATER INLET 
40. CONNECTOR, HEATER INLET HOSE 
46. TABS, RETAINER LOCKING 
47. TABS, RETAINER RELEASE 
48. RETAINER y m z 

Check the system for leaks. F igure 1 8 — Q u i c k C o n n e c t Heate r In le t C o n n e c t o r 
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-•<- Install or Connect (Figure 17) 18. Heater core from retainer. 

1. Outlet hose (38). 
2. Outlet hose clip (43). 
3. Inlet hose (35). 
4. Hose clamps (36, 37, 39, and 44). 
5. Engine coolant. 

• Check the system for leaks. 

HEATER CORE 
4 - + Remove or D isconnect (Figure 12) 

1. Engine coolant. Refer to SECTION 6 B 1 . 
2. Instrument panel compartment. Refer to SECTION 

10A4. 
3. Electrical connectors, as necessary. 
4. Center floor air distribution duct. 
5. ECM and mount ing tray. 
6. Hinge pillar tr im panels. Refer to SECTION 10A4. 
7. Blower motor cover. 
8. Blower motor (16). Refer to "Blower Motor and 

Fan." 
9. Steering wheel . Refer to SECTION 3F. 

10. Tilt back inst rument panel . Refer to S E C T I O N 
10A4. 

11. Coolant recovery reservoir. Refer to SECTION 6 B 1 . 
12. Heater hoses. Refer to "Heater Hoses." 
13. Screw (24). 
14. Screws (18). 
15. Nuts (19). 
16. Heater case (17). 

• It may be necessary to have an assistant when 
removing heater case. 

17. Heater cover (25). 

• Remove seven screws that hold heater cover to 
the heater case. 

- •«• Install or Connec t (Figure 12) 

Wo-NOTICE: For steps 4, 5, and 6, refer to 
tice" on page 1A-1. 

1. Heater core into retainer. 
2. Heater cover (25). 

• Make sure heater cover is properly sealed. 
• Install seven screws that hold heater cover to 

heater case. 
3. Heater case (17). 

• May be necessary to have an assistant when 
install ing heater case. 

4. Nuts (19). 
5. Screws (18). 
6. Screw (24). 

Q Tighten 
• Screws (18) to 1.9 N.m (17 lbs. in.). 
• Nuts (19) to 2.8 N.m (25 lbs. in.). 
• Screw (24) to 11 N.m (97 lbs. in.). 

7. Heater hoses. Refer to "Heater Hoses. " 
8. Coolant recovery reservoir. Refer to SECTION 6 B 1 . 
9. Instrument panel. Refer to SECTION 10A4. 

10. Steering wheel . Refer to SECTION 3F. 
11. Blower motor (16). Refer to "Blower Motor and 

Fan." 
12. Blower motor cover. 
13. Hinge pillar tr im panels. Refer to SECTION 10A4. 
14. ECM and mounting tray. 
15. Center f loor air distribution duct. 
16. Electrical connectors, as necessary. 
17. Instrument panel compartment. Refer to SECTION 

10A4. 
18. Engine coolant. Refer to SECTION 6 B 1 . 

• Check the system for leaks. 

ON-VEHICLE SERVICE—AUXILIARY HEATER 
(SUBURBAN) 

CONTROL SWITCH 
<--• Remove or D isconnect (Figure 19) 

1. Instrument panel bezel (1). Refer to SECTION 8C. 
2. Electrical connectors (3), as necessary. 
3. Control switch (2) f rom instrument panel bezel (1). 

- •« - Install or Connect (Figure 19) 

1. Control switch (2) to instrument panel bezel (1). 
2. Electrical connectors (3), as necessary. 
3. Instrument panel bezel (1). Refer to SECTION 8C. 

• Check circuit operation. 

FRONT O V E R H E A D (AUX. HEATER A N D A/C) 

Remove or Disconnect (Figure 20) 

1. Roof console (4). Refer to SECTION 10A4. 
2 . Electrical connectors (5), as necessary. 

1. BEZEL, INSTRUMENT PANEL 
2. SWITCH, AUX. HEATER 
3. CONNECTOR, ELECTRICAL 

V2677 

Figure 19—Auxiliary Heater Control Switch 
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4. CONSOLE, ROOF 
5. HARNESS, ELECTRICAL 
6. CONTROL, AUX. HEATER AND A/C 

V3368 

F igure 2 0 — F r o n t O v e r h e a d A u x i l i a r y C o n t r o l S w i t c h 

3 . Control assembly (6) f rom roof console (4). 

- •« - Ins ta l l o r C o n n e c t (F igure 20) 

1 . Control assembly (6) to roof console (4). 
2 . Electrical connectors (5), as necessary. 
3. Roof console (4). Refer to SECTION 10A4. 

• Check circuit operation. 

CENTER O V E R H E A D (AUX. HEATER A N D A /C ) 

R e m o v e o r D i sconnec t (F igure 21) 

1 . Bezel (8). 
2 . Control assembly (6) from roof panel (7). 
3. Electrical connectors (5), as necessary. 

|+<- | Ins ta l l o r C o n n e c t (F igure 21) 

1 . Electrical connectors (5), as necessary. 
2 . Control assembly (6) to roof panel (7). 
3 . Bezel (8). 

• Check circuit operation. 

AUXILIARY HEATER PIPE 
R e m o v e or D i s c o n n e c t (F igu res 22 a n d 23) 

Tool Required: 
J 38723 Heater Line Quick Connect Separator 

or Equivalent 
1 . Engine coolant. Refer to SECTION 6 B 1 . 
2 . Hose c lamps (13 and 24). 
3. Heater outlet hose (12) f rom radiator. 
4 . Heater outlet hose (12) f rom auxil iary heater pipe 

(10). 
5. Hose c lamps (15 and 20). 
6. Heater outlet hose (14) f rom heater core. 
7. Heater outlet hose (14) f rom auxil iary heater pipe 

(10) . 
8. Hose c lamps (17 and 19). 
9. Heater inlet hose (18) from heater core. 

10. Heater inlet hose (18) f rom auxil iary heater pipe 
(10) . 

5. HARNESS, ELECTRICAL 
6. CONTROL, AUX. HEATER AND A/C 
7. PANEL, ROOF INNER TRIM 
8. BEZEL, AUX. HEATER AND A/C 

V3369 

F igu re 21—Cente r O v e r h e a d A u x i l i a r y C o n t r o l 
S w i t c h 

11. Hose c lamp (21). 
12. Heater inlet hose (16) f rom auxi l iary heater pipe 

(10). 
13. Push auxil iary inlet hose (22) or outlet hose (23) 

into auxil iary heater pipe (10) and insert J 38723 or 
equivalent into hose to release locking tabs. 

14. Nut (9) (figure 22). 
15. Auxi l iary heater pipe (10). 
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|+4-| Ins ta l l o r C o n n e c t (F igures 22 a n d 23) 

1 . Auxil iary heater pipe (12) (figure 22) . 

NOTICE; Refer to "Notice" on page 1A-1. 

2. Nut (9). 

T igh ten 

• N u t (9) to 15 N.m (11 lbs. ft.). 
3. Push hose(s) (22 or 23) into auxil iary heater pipe 

(10) until retainer tabs lock. 
• Pul l back on hose(s ) to c h e c k for p rope r 

engagement. 
4 . Heater inlet hose (16) to auxil iary heater pipe (10). 
5. Hose clamp (21). 
6. Heater inlet hose (18) to auxil iary heater pipe (10). 
7. Heater inlet hose (18) to heater core. 
8. Hose clamps (17 and 19). 
9. Heater outlet hose (14) to auxil iary pipe (10). 

10. Heater outlet hose (14) to heater core. 
11 . Hose clamps (15 and 20). 

9. NUT, AUX. HEATER INLET 
AND OUTLET PIPE BRACKET 

10. PIPE, AUX. HEATER INLET 
AND OUTLET 

V3370 

F igu re 2 2 — A u x i l i a r y Heater P ipe 

10. PIPE, AUX. HEATER INLET AND OUTLET 
11. CONNECTOR, HEATER INLET HOSE 
12. HOSE, HEATER OUTLET 
13. CLAMP, HOSE 
14. HOSE, HEATER OUTLET 
15. CLAMP, HOSE 
16. HOSE, HEATER INLET 
17. CLAMP, HOSE 
18. HOSE, HEATER INLET 
19. CLAMP, HOSE 
20. CLAMP, HOSE 
21. CLAMP, HOSE 
22. HOSE, AUX. HEATER INLET 
23. HOSE, AUX. HEATER OUTLET 
24.. CLAMP, HOSE 
25. SCREW, HEATER INLET 

HOSE MOUNTING 
VIEW B 

V2777 

F igu re 2 3 — A u x i l i a r y Heater Hose R o u t i n g 
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12. Heater outlet hose (12) to auxiliary heater pipe 
(10). 

13. Heater outlet hose (12) to radiator. 
14. Hose c lamps (13 and 24). 
15. Engine coolant. Refer to SECTION 6 B 1 . 

• Check the system for leaks. 

HEATER HOSES 
F R O N T AUXIL IARY H O S E A S S E M B L Y 

Remove or D isconnect (Figure 24) 

Install or Connect (Figure 24) 

Tool Required: 
J 38723 Heater Line Quick Connect Separator 

or Equivalent 

• Raise the vehicle and support with suitable safety 
stands. 

1 . Engine coolant. Refer to SECTION 6 B 1 . 
2 . Right front wheelhouse. Refer to SECTION 2B. 
3. Bolts (27 and 28). 
4 . Front hose assembly (26) f rom auxil iary heater 

pipe (10). 
• Push front hose assembly (26) into auxi l iary 

heater pipe (10) and insert J 38723 or equiva­
lent into hose to release locking tabs. 

5. Front hose assembly (26) from rear hose assembly 
(30). 

• Push auxi l iary hose assembly (26) into rear 
hose assemb l y (30) and insert J 3 8 7 2 3 or 
equivalent into hose to release locking tabs. 

1 . Front hose assembly (26) to auxil iary heater pipe 
(10). 

• Push hose assembly into auxil iary heater pipe 
until retainer tabs lock. 

2. Front hose assembly (26) to rear hose assembly 
(30) . 

• Push hose assembly into rear hose assembly 
until retainer tabs lock. 

NOTICE: Refer to "Notice" on page 1A-1. 

3. Bolts (27 and 28). 

Tighten 

• Bolts (27 and 28) to 17 N.m (13 lbs. ft.). 
4 . Right front wheelhouse. Refer to SECTION 2B . 
5. Engine coolant. Refer to SECTION 6 B 1 . 

• Lower the vehicle. 
• Check the system for leaks. 

REAR AUXIL IARY HOSE ASSEMBLY 

R e m o v e or D i sconnec t (F igures 24 and 25) 

Tool Required: 
J 38723 Heater Line Quick Connect Separator 

or Equivalent 
Raise the vehicle and support with suitable safety 
stands. 

10. PIPE, AUX. HEATER INLET AND OUTLET 
26. HOSE, AUX. HEATER INLET AND OUTLET FRONT 
27. BOLT, AUX. HEATER FRONT HOSE BRACKET 
28. BOLT, AUX. HEATER FRONT HOSE BRACKET 

29. CLIP, AUX. HEATER REAR HOSE 
30. HOSE, AUX. HEATER INLET AND OUTLET REAR 
31. SCREW, AUX. HEATER REAR HOSE CLIP V2681 

Figure 24—Auxiliary Heater H o s e A s s e m b l y Routing (Front) 
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1. Engine coolant. Refer to SECTION 6 B 1 . 
2 . Bolts (31). 
3. Rear hose assembly (30) f rom front hose assembly 

(26) (figure 24). 
• Push rear hose assembly (30) into front hose 

assembly (26) and insert J 38723 or equivalent 
into hose to release locking tabs. 

4 . Rear hose assembly (30) f rom auxiliary heater core 
(32). 

• Push rear hose assembly (30) into auxil iary 
heater core (32) and insert J 38723 or equiva­
lent into hose to release locking tabs. 

NOTICE: Refer to "Notice" on page 1A-1. 

3. Bolts (31). 

Tighten 

• Bolts (31) to 17 N.m (13 lbs. f t .) . 
4 . Engine coolant. Refer to SECTION 6 B 1 . 

• Lower the vehicle. 
• Check the system for leaks. 

HEATER CORE 
Ins ta l l o r C o n n e c t (F igu res 24 a n d 25) R e m o v e o r D i s c o n n e c t (F igure 26) 

1. Rear hose assembly (30) to front hose assembly 
(26) (figure 24). 

• P u s h rear hose a s s e m b l y in to f ron t hose 
assembly until retainer tabs lock. 

2. Rear hose assembly (30) to auxiliary heater core 
(32). 

• Push rear hose assembly into auxiliary heater 
core until retainer tabs lock. 

1. Engine coolant. Refer to SECTION 6 B 1 . 
2. Rear quarter interior tr im, as necessary. Refer to 

SECTION 10A4. 
3. Right rear quarter trim panel. Refer to SECTION 

10A4. 
4 . Right rear wheelhouse. Refer to SECTION 2B. 
5. Auxil iary heater hoses f rom heater core. Refer to 

'Heater Hoses. " 

V I E W B 

29. CLIP, AUX. HEATER REAR HOSE 
30. HOSE, AUX. HEATER INLET AND OUTLET REAR 
31. SCREW, AUX. HEATER REAR HOSE CLIP 
32. CORE, AUX. HEATER 

V I E W C 

V2682 

Figure 25—Auxiliary Heater H o s e A s s e m b l y Routing (Rear) 
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6. Electrical connectors, as necessary. 
7. Drain va lve. 
8. Bolts (33). 
9. Nuts (36). 

10. Heater modu le (37). 
11 . Blower motor, if necessary. 
12. Heater case cover. 
13. Heater core . 

12. Rear quarter interior t r im, as necessary. Refer to 
SECTION 10A4. 

13. Engine coolant. Refer to SECTION 6 B 1 . 
• Check the system for leaks. 

BLOWER MOTOR AND FAN 
R e m o v e o r D i s c o n n e c t (F igure 27) 

+ « - Ins ta l l o r Connec t (F igure 26) 

1 . Heater core . 
2 . Heater case cover. 
3. Blower motor, if necessary. 
4 . Heater modu le (37). 

NOTICE: For steps 5 and 6, refer to "Notice' 
on page 1A-1. 

5. Nuts (36). 
6. Bolts (33). 

1 . Negat ive battery cable. Refer to SECTION OA. 
2 . Right rear quarter tr im panel cover. Refer to SEC­

T ION 10A4. 
3. Electrical connectors, as necessary. 
4 . Screws (39). 

• Posit ion blower motor in order to remove blower 
motor fan . 

5. Blower motor fan retaining nut. 
6. Blower motor fan. 
7. Blower motor (38). 

- • « - Ins ta l l o r C o n n e c t (F igu re 27) 

T i g h t e n 

• Bolts (33) to 1.5 N.m (13 lbs. in.). 
• Nuts (36) to 10 N.m (89 lbs. in.). 

7. Drain va lve. 
8. Electrical connectors, as necessary. 
9. Auxi l iary heater hoses to heater core (29). Refer to 

"Heater Hoses. " 
10. Right rear wheelhouse. Refer to SECTION 2B. 
11 . Right rear quarter trim panel. Refer to SECTION 

10A4. 

1. Blower motor (38). 
2 . Blower motor fan. 
3. Blower motor fan retaining nut. 

NOTICE: Refer to "Notice" on page 1A-1. 

4. Screws (39). 

T i g h t e n 

• Screws (39) to 1.4 N.m (12 lbs. in.). 

33. BOLT, AUX. HEATER MODULE MOUNTING 
34. NUT, AUX. HEATER MODULE MOUNTING 
35. VALVE, DRAIN 
36. NUT, AUX. HEATER MODULE MOUNTING 
37. MODULE, AUX. HEATER 

V3371 

Figure 2 6 — A u x i l i a r y Heater M o d u l e 
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37. MODULE, AUX. HEATER 
38. MOTOR, BLOWER 
39. SCREW, BLOWER MOTOR MOUNTING 
40. SCREW, BLOWER MOTOR RESISTOR MOUNTING 
41. RESISTOR, BLOWER MOTOR 
42. CORE, AUX. HEATER 

V IEW A 

V2683 

Figure 27—Auxil iary B lower Motor/Resistor 

5. Electrical connectors, as necessary. 
6. Right rear quarter tr im panel cover. Refer to SEC­

TION 10A4. 
7. Negative battery cable. 

• Check circuit operat ion. 

BLOWER MOTOR RESISTOR 

|<"»j Remove or D isconnect (Figure 27) 

1. Negative battery cable. Refer to SECTION OA. 
2. Right rear quarter tr im panel cover. Refer to SEC­

TION 10A4. 
3. Electrical connectors, as necessary. 
4 . Screws (40). 
5. Blower motor resistor (41). 

Install or C o n n e c t (Figure 27) 

1 . Blower motor resistor (41). 

NOTICE: Refer to "Notice" on page 1A-1. 

2. Screws (40). 

Tighten 

• Screws (40) to 1.4 N.m (12 lbs. in.). 

3. Electrical connectors, as necessary. 
4 . Right rear quarter tr im panel cover. Refer to SEC­

TION 10A4. 
5. Negative battery cable. 

• Check circuit operat ion. 
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SPECIFICATIONS 
FASTENER TIGHTENING SPECIFICATIONS 

ITEM N-m L b s . Ft. Lbs . I n . 
Air Inlet Valve-to- lnstrument Panel Screw 1.9 — 17 
Auxil iary Heater Module Mount ing Bolts 1.5 — 13 
Auxil iary Heater Module Mount ing Nuts 10 . — 89 
Auxil iary Heater Pipe Mount ing Nut 15 11 — 

1.4 — 12 
Blower Motor Resistor Mount ing Screw 1.4 — 12 
Control Assembly Mounting Screw 1.6 — 14 
Cowl Panel-to-Heater Case Mounting Screw 1.9 — 17 

1.9 — 17 
Defroster Nozzle-to-Heater Case Mount ing Screw 1.4 — 12 

1.9 — 17 
Front Auxi l iary Hose Assembly- to-Frame Mounting Screw 17 13 — 

Heater Case-to-Cowl Panel Mounting Nut 2.8 — 25 
Heater Case-to-Cowl Panel Mounting Screw 11 — 97 
Rear Auxi l iary Hose Clip-to-Frame Mount ing Bolts 17 13 — 

Right Vent Cable-to-Heater Case 1.4 — 12 
T2963 

SPECIAL TOOLS 

J 38723 

1. HEATER LINE QUICK CONNECT SEPARATOR 

V3437 
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SECTION 1B 

HEATER, VENTILATION, AND AIR 
CONDITIONING 

NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread locking compound will be called out. 
The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 
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GENERAL DESCRIPTION 
CCOT A/C SYSTEM 

The cycling clutch orifice tube (CCOT) refrigerant sys­
tem is designed to cycle a compressor on and off to 
maintain desired cool ing and to prevent evaporator 
f reeze-up. Passenger compar tment comfor t is main­
tained by the temperature selector on the controller (fig­
ure 1). 

Control of the refrigeration cycle (on and off operat ion 
of the compressor) is done with a switch wh ich senses 
low side pressure as an indicator of evaporator pres­
sure. The cycling pressure switch is the f reeze protec­
t ion dev ice in the s y s t e m a n d senses re f r i ge ran t 
pressure on the suction side of the system. Th is switch 
is located on a standard service low-side f i t t ing. During 
air temperatures of 16-26°C (60 -80T) , the equal ized 
pressures within the charged air condit ioning system 
will close the contacts of the pressure switch. 

When an air conditioning mode is selected, electrical 
energy is supplied to the compressor clutch coi l . As the 
compressor reduces the evaporator pressure to approx­
imately 175 kPa (25 psi), the pressure switch wil l open, 
de-energizing the compressor clutch. As the system 
equalizes and the pressure reaches approximately 315 
kPa (46 psi), the pressure switch contacts c lose, re-en­
ergizing the clutch coi l . This cycl ing cont inues and 
main ta ins evaporator d ischarge air t empe ra tu re at 
approximately 1°C (33°F). 

Because of this cycl ing, some slight increases and 
d e c r e a s e s of eng ine speed /power may be no t iced 
under certain condit ions. This is normal as the system 
is designed to cycle to maintain desired cool ing, thus 
preventing evaporator freeze-up. 

Add i t iona l compressor protect ion results f rom the 
operat ing characterist ics of the low-side cycling pres­
sure sys tem. If a massive discharge occurs in the low 
s ide of t h e s y s t e m , or the or i f i ce tube b e c o m e s 
p lugged, low-side pressures could be insufficient to 
close the contacts of the pressure switch. In the event 
of a low charge, insufficient cooling accompanied by 
rapid compressor clutch cycl ing will be noticed at high 
air temperatures. 

When the engine is turned " O F F " with the air condi­
t ioning sys tem operating, the refrigerant in the system 
will f low f rom the high-pressure side of the expansion 
tube (orifice) to the low-pressure side until the pressure 
is equal ized. This may be detected as a hissing sound 
for 30 to 60 seconds and is a normal condit ion. 

The air condit ioning systems that are available for this 
vehicle are descr ibed below: 

• C60—Front Manual Controls, HVAC System 
• C69—Rear Roof Mounted, HVAC System 

UNIT REPAIR INFORMATION 
For bench repair of the Harrison HR110-MD air condi­

t ioning compressor, refer to the Light Duty Truck Unit 
Repair Manual . 

A. HIGH PRESSURE VAPOR 
B. HIGH PRESSURE LIQUID 
C. LOW PRESSURE LIQUID 
D. LOW PRESSURE VAPOR 

1. COMPRESSOR, A/C 
2. CONDENSER, A/C 
3. EVAPORATOR, A/C 
4. ACCUMULATOR, A/C 
5. SWITCH, PRESSURE CYCLING 
6. BAG, DESSICANT 
7. HOLE, OIL BLEED 
8. ORIFICE, A/C CONDENSER 

V1392 

F igure 1—System Components 
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CONTROLS 
All C/K models are equipped with an electronically 

control led air condit ioning system. The control head 
functions are controlled by four rocker and three push­
button switches (figure 2). 

The four rocker sw i t ches a re for ' T e m p e r a t u r e 
Select," "Fan Speed, " "Upper/Vent-Lower" and "De­
frost/Heater-Lower." 

The three pushbut ton swi tches are " A / C , " " M A X " 
(Recirculation), and "OFF." 

Automatic recirculation will occur when compressor 
head pressures exceed 2275 kPa (330 psi) and disable 
after head pressures reach 1724 kPa (250 psi). The 
system requires a 20 second delay for act ivat ion and a 
20 minute on-t ime. W h e n act ivated, it cannot be manu­
ally disabled by the " M A X " button. 

AIR DISTRIBUTION SYSTEM 
Control of airflow through the HVAC module is regu­

lated by electronic-actuated doors. At var ious positions 
of the rocker switches on the control assembly, mode 
doors mix and direct cooled, heated, and outside air 
through the air ducts. 

DUCTS A N D OUTLETS 
A system of ducts and outlets directs air to the pas­

senger compar tmen t . In cases of poor air output , 
defroster, heater, air condit ioning, and vent ducts should 
be checked for obstruct ions such as leaves, dirt, or 
objects which may have fallen into the ducts from the 
passenger compartment. 

REFRIGERATION SYSTEM 
ACCUMULATOR 

The sealed accumulator assembly is connected to the 
evaporator outlet pipe. It funct ions as a l iquid/vapor 
separator that receives refrigerant vapor, some liquid 
refrigerant and refrigerant oil f rom the evaporator. It only 
allows refrigerant vapor and oil to cont inue on to the 
compressor. 

At the bottom of the accumulator is the desiccant that 
acts as a drying agent for moisture that may have 
entered the system. An oil bleed hole is also located 
near the bottom of the accumulator outlet pipe to pro­
vide an oil return path to the compressor. 

A low-side pressure service fitting is located on the 
accumulator. A similar service fitt ing is provided for 
mounting the cycl ing pressure swi tch. It is not neces-

V?*n A/C REC__LOW 

| A/C | MAX | 

3101r5219 

Figure 2—Control Head Descr ipt ion 

sary to d ischarge the system to replace the switch. The 
accumulator is serviced only as a replacement assem­
bly. 

C O M P R E S S O R 
The Harr ison HR110-MD compressor is driven by a 

belt f rom the engine crankshaft through the compressor 
clutch pulley. The compressor pulley rotates freely, with­
out turning the compressor shaft, until an electromag­
netic c lutch coil is energized. When voltage is applied 
to energ ize the clutch coi l , a c lutch plate and hub 
assembly is d rawn rearward toward the pulley. The 
magnetic force locks the clutch plate and pulley togeth­
er as one unit to drive the compressor shaft. 

All replacement compressors from service parts will 
have 240 ml (8 f l . oz.) of oil in the crankcase, the oil 
must be dra ined and retained. Then replace the oil in 
the same amount as previously recorded from the old 
compressor. 

CONDENSER 
The condenser assembly in front of the radiator is 

made up of coi ls, which carry the refrigerant, and cool­
ing f ins, which provide rapid transfer of heat. The air 
passing through the condenser cools the high-pressure 
refrigerant vapor causing it to condense into a l iquid. 

EXPANSION T U B E (ORIFICE) 
The plast ic expansion tube, with its mesh screen and 

orifice is located in the condenser outlet pipe. It pro­
vides a restriction to the high-pressure liquid refrigerant 
in the l iquid l ine, metering the flow of refrigerant to the 
evaporator as a low-pressure l iquid. The expansion 
tube and orif ice are protected from contaminat ion by 
filter screens on both inlet and outlet s ides. The tube is 
serviced only as a replacement assembly. 

When the engine is turned " O F F " with the air condi­
tioning operat ing, the refrigerant in the system will f low 
from the high-pressure side of the expansion tube (ori­
fice) to the low-pressure side until the pressure is 
equal ized. This may be detected as a faint sound of 
liquid f lowing (hissing) for 30 to 60 seconds and is a 
normal condi t ion. 

When sys tem diagnostics indicate a restricted expan­
sion tube, it may not be necessary to replace it. Metal 
chips, f lakes, or slivers found on the screen may be 
removed with compressed air and the expansion tube 
may be reused if: 

• The plastic f rame is not broken. 
• The expansion tube is not damaged or plugged. 
• The screen material is not torn. 
• The screen is not plugged with f ine gritty mate­

rial. 

EVAPORATOR 
T h e e v a p o r a t o r is a d e v i c e w h i c h c o o l s a n d 

dehumidif ies the air before it enters the vehicle. High 
pressure l iquid refrigerant f lows through the orifice tube 
into the low-pressure area of the evaporator. The heat 
in the air passing through the evaporator core is lost to 
the cooler surface of the core, thereby cooling the air. 
As the process of heat loss f rom the air to the evapora­
tor core surface is taking place, any moisture (humidity) 
in the air condenses on the outside surface of the evap­
orator core and is drained off as water. 
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H E A T E R C O R E 
In any air condit ioning mode, the heater core can be 

used to heat the cool dehumidif ied air to achieve the 
desired temperature. The posit ion of the control assem­
bly temperature selector will determine how much heat 
will be added to the incoming air. 

HIGH P R E S S U R E R E L I E F V A L V E 
The compressor is equipped with a pressure relief 

valve which is placed in the system as a safety factor. 
Under certain condit ions, the refrigerant on the dis­
charge side may exceed the designed operat ing pres­
sure. To prevent system damage, the valve is designed 
to open automatical ly at approximately 3036 kPa (440 
psi). Any condit ion that causes the valve to open should 
be corrected, and the refrigerant should be replaced as 
necessary. 

R E F R I G E R A N T - 1 3 4 a 

C A U T I O N : A v o i d b r e a t h i n g A / C R e f r i g e r -
ant-134a and lubricant v a p o r a n d mist . E x p o ­
s u r e m a y irritate e y e s , n o s e , a n d throat. T o 
remove R-134a from the A / C s y s t e m , u s e s e r ­
v ice equipment certif ied to meet the require­
m e n t s of S A E J 2 2 1 0 ( R - 1 3 4 a r e c y c l i n g 
equipment ) . If a c c i d e n t a l s y s t e m d i s c h a r g e 
o c c u r s , venti late work a r e a before r e s u m i n g 
s e r v i c e . Addit ional health a n d safety informa­
tion m a y be obtained f rom refrigerant a n d 
lubricant manufac turers . 

Like the coolant in the engine cooling sys tem, the 
refrigerant is the substance in the air condit ioning sys­
tem that absorbs , carr ies, a n d then re leases heat. 
Al though various substances are used as refrigerants in 
other types of refrigeration systems, past automot ive air 
condit ioning systems used a type called Refr igerant-12 
(R-12). 

This vehicle uses a new type of refrigerant cal led 
Refrigerant-134a (R-134a). It is a non-toxic, non-f lam­
mable, clear, colorless liquified gas. 

Whi le the R-134a A/C sys tem is very similar to an 
R-12 A /C system, the di f ferences in the refr igerant, 
lubricants, and service equipment are important. 

NOTICE: R-134a refrigerant is not compatible 
with R-12 refrigerant in an air conditioning 
system. R-12 in a R-134a system will cause 
compressor failure, refrigerant oil sludge, or 
poor air conditioning system performance. 

Refrigerant-134a carries a charge of a special lubri­
cant, polyalkaline glycol (PAG) refrigerant oi l . G M (PAG) 
refrigerant oil will have a sl ight blue tint. The oil is 
hydroscopic (absorbs water f rom the atmosphere) and 
should be stored in closed containers. 

HEATER SYSTEM 
The air condit ioning system operates on the reheat 

principle in which all the air passing through the system 
is chil led almost to a f reezing temperature and then 
reheated to a more comfortable temperature before it is 
d ischarged into the passenger compartment. 

The dehumidif ied air is reheated as it passes through 
the heater core in the air condit ioning module. The 
heater is warmed by engine coolant passing through 
the tubes of the heater core. This heat is transferred to 
the heater core f ins and g iven off to the airf lowing past 
the fins. The posit ion of the air temperature air valve in 
the air condit ioning module determines how much of the 
total airflow is al lowed to pass through the heater. In 
turn, this determines the warmth of the total airf low dis­
charged into the passenger compartment. 

RELAYS AND SWITCHES 
B L O W E R MOTOR R E L A Y 

The blower motor relay is used to provide battery 
voltage to the blower motor assembly only during high 
blower motor assembly speed . The blower motor resis­
tor is used to provide power to the blower motor assem­
bly in all other speed sett ings. 

C O M P R E S S O R P R E S S U R E SWITCH 

This system is equipped wi th a compressor pressure 
sw i tch . Th is sw i tch is no rma l l y open , ac t iva tes at 
2069-2482 kPa (300-360 psi) and releases at 1724 kPa 
(250 psi). 

It's function is to drive the air distribution door in the 
module to recirculation posit ion to reduce the system 
load and decrease system high-side pressure. It also 
activates the auxiliary fan on 7.4L (L19) appl icat ions. 

HIGH P R E S S U R E C U T O F F S W I T C H 

The system is also equipped with a high pressure 
cutoff switch. This switch is normally closed, and opens 
at 2827-3103 kPa (410-450 psi) to interrupt the voltage 
to the compressor clutch coi l . This will stop the com­
pressor from cycling and prevent the pressure relief 
valve from discharging refrigerant and oil. 

P R E S S U R E C Y C L I N G S W I T C H 

The refrigeration cycle (on and off operation of the 
compressor) is control led by a switch which senses the 
low-side pressure as an indicator of evaporator temper­
ature. The pressure cycl ing switch is the freeze protec­
t ion dev ice in the s y s t e m and senses re f r igerant 
pressure on the suction side of the system. This switch 
is mounted on a standard service low-side fitt ing. This 
swi tch also provides compressor cutoff dur ing cold 
weather. 

Addi t ional compressor protect ion results f rom the 
opera t ing cha rac te r i s t i cs of the low-s ide p ressure 
cycling system. If a mass ive discharge occurs in the 
low side of the system, or the orifice tube becomes 
plugged, low-side pressures could be insuff icient to 
close the contacts of the pressure switch. In the event 
of a low charge, insufficient cooling accompanied by 
rapid compressor clutch cycl ing will be noticed at high 
outside (ambient) air temperatures. 

If replacement of the pressure cycling switch is nec­
essary, it is important to note that this may be done 
without removing the refrigerant charge. A service fitting 
is located in the pressure swi tch fitting. During replace­
ment of the pressure switch, a new O-ring seal must be 
installed and the switch assembled to the specified 
torque of 4.5 N.m (40 lbs. in.). 
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REFRIGERANT SYSTEM DIAGNOSIS 
REFRIGERANT SYSTEM 

C H E C K S 
FUNCTIONAL TEST 

To aid in determining whether or not the air condit ion­
ing, electrical, air, and refrigeration systems are operat­
ing properly, refer to "Performance Test." For addit ional 
electrical diagrams and diagnostic information, refer to 
the Driveabil i ty, Emissions, and Electrical Diagnosis 
Manual for these models. 

1. Opera t ion of the air cond i t ion ing blower at al l 
speeds, in any posit ion except " O F F " and engage­
ment of the compressor clutch would indicate that 
the electrical circuits are funct ioning properly. 

2 . The same "Hand-Felt" temperature of the evapora­
tor inlet pipe and the accumulator surface of an 
operat ing system would indicate a properly charged 
system. 

3. Operat ion of the air condit ioning control head to 
distribute air f rom the designed outlets would indi­
cate proper functioning. 

P E R F O R M A N C E TEST 
Tool Required: 

J 21213-A Four Jack-Dual Range Temperature 
Tester or Equivalent 

1. Park vehicle inside or in a shaded area. 
2. Open doors or windows to venti late interior. 
3. Vent engine exhaust if necessary. 

4. Open hood and install high and low side pressure 
gages. Route lines over rear hood seal , and tape 
gages to windshield for v iewing. 

5. Close hood. 
6. Record ambient temperature at vehic le. 
7. Record relative humidity. Use psychrometer or con­

sult local weather bureau. 

Impo r t an t 

• Be sure to record relative humidi ty and ambient 
temperature condit ions at t ime of test. 

8. Close doors or windows. 
9. Press " A / C " button, adjust b lower speed to " H I , " 

and temperature to full " C O L D . " 
10. Open air condit ioning outlets. 
11 . Install J 21213-A or equivalent into right center air 

condit ioning outlet. 
12. Place transmission in "PARK" or "NEUTRAL. " 
13. Start engine, stabil ize engine speed at 2000 RPM, 

and start the timer. 
14. Run air condit ioning system until outlet air reaches 

the lowest temperature (about 3 minutes). 
15. Record outlet air temperature and high side and 

low side pressures. 
16. Turn the engine off and compare the readings. Nor­

mally operating air condit ioning systems should not 
exceed the levels shown (f igures 3 and 4) . 

P S I G T E M P (*F) 
R-134A P S I G T E M P ( T ) 

R-134A P S I G T E M P ( T ) 
R-134A P S I G T E M P (*F) 

R-134A 
0 -14.7 25 29.3 70 69.6 200 130.1 
1 -12.1 26 30.5 75 72.9 210 133.5 
2 -9.6 27 31.7 80 76.1 220 136.7 
3 -7.2 28 32.9 85 79.2 230 139.8 
4 -4.9 29 34.0 90 82.2 240 142.9 
5 -2.7 30 35.1 95 85.0 250 145.9 
6 -0.6 32 37.4 100 87.8 260 148.8 
7 1.4 34 39.5 105 90.5 270 151.6 
8 3.4 36 41.6 110 93.1 280 154.3 
9 5.3 38 43.6 115 95.6 290 157.0 
10 7.1 40 45.6 120 98.0 300 159.6 
11 8.9 42 47.4 125 100.4 310 162.2 
12 10.6 44 49.2 130 102.7 320 164.7 
13 12.3 46 51.0 135 104.9 330 167.2 
14 13.9 48 52.8 140 107.1 340 169.6 
15 15.4 50 54.5 145 109.3 350 171.9 
16 17.0 52 56.4 150 111 4 360 174.2 
17 18.5 54 57.8 155 113.3 370 176.5 
18 19.9 56 59.3 160 115.4 380 178.7 
19 21.4 58 60.8 165 117.4 390 180.7 
20 22.8 60 62.4 170 119.3 400 183.1 
21 24.1 62 63.9 175 121.2 
22 25.5 64 65.4 180 123.0 
23 26.8 66 66.8 185 124.8 
24 28.0 68 68.2 190 126.6 

T3127 
Figure 3—Pressure-Temperature Relat ionship of Refrigerant-134a 
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MAXIMUM MAXIMUM RIGHT MAXIMUM 
R E L A T I V E AMBIENT L O W S I D E ENGINE C E N T E R AIR HIGH S I D E 
HUMIDITY AIR T E M P P R E S S U R E S P E E D O U T L E T TEMP P R E S S U R E 

(%) T "C P S I G k P a G (rpm) *F •c P S I G k P a G 
20 70 21 32 221 2000 43 6 175 1207 

80 27 32 221 44 7 225 1551 
90 32 32 221 50 10 275 1896 

100 38 33 228 51 11 275 1896 
30 70 21 32 221 2000 45 7 190 1310 

80 27 32 221 47 8 235 1620 
90 32 34 234 54 12 290 2000 

100 38 38 262 57 14 310 2137 
40 70 21 32 221 2000 46 8 210 1448 

80 27 32 221 50 10 255 1758 
90 32 37 255 57 14 305 2103 

100 38 44 303 63 17 345 2379 
50 70 21 32 221 2000 48 9 225 1551 

80 27 34 234 53 12 270 1862 
90 32 41 283 60 16 325 2241 

100 38 49 338 69 21 380 2620 
60 70 21 32 221 2000 50 10 240 1655 

80 27 37 255 56 13 290 2000 
90 32 44 303 63 17 340 2344 

100 38 55 379 75 24 395 2724 
70 70 21 32 221 2000 52 1.1 255 1758 

80 27 40 276 59 15 305 2103 
90 32 48 331 67 19 355 2448 

80 70 21 36 248 2000 53 12 270 1862 
80 27 43 296 62 17 320 2206 
90 32 52 356 70 21 370 2551 

90 70 21 40 276 2000 55 13 285 1965 
80 27 47 324 65 18 335 2310 

T2476 

F igu re 4 — S y s t e m P e r f o r m a n c e Test 

If a mal funct ion in the refrigerant system is suspected 
due to abnormal system pressures, inspect the fol low­
ing: 

1. Outer surfaces of radiator and condenser cores to 
be sure airf low is not blocked by dirt, leaves, or 
other fore ign material. Be sure to check between 
the condenser and radiator as well as the outer 
surfaces. 

2. Evaporator core, condenser core, hoses, tubes, 
etc., for restrictions or kinks. 

3. Refr igerant leaks. 
4. Air ducts for leaks or restrictions. Low airf low rate 

may indicate a restricted evaporator core. 
5. Compressor clutch for sl ippage. 
6. Drive belt for improper tension. 
7. Accumulator for plugging. 
8. Expansion (orifice) tube for plugging. 

If the prob lem is not found, continue with diagnostic 
procedures in f igures 5 through 9 for the CCOT system. 

LEAK TESTING 

C A U T I O N : A v o i d b r e a t h i n g A / C R e f r i g e r -
ant-134a a n d lubricant v a p o r o r mist . E x p o ­
s u r e m a y i r r i t a te e y e s , n o s e , a n d t h r o a t . T o 
remove R -134a from the A / C s y s t e m , u s e s e r ­
v i c e equipment certified to m e e t t h e require­
m e n t s o f S A E J 2 2 1 0 ( R - 1 3 4 a r e c y c l i n g 
equipment) . If acc identa l d i s c h a r g e o c c u r s , 
venti late work area before resuming s e r v i c e . 
Addit ional health and safety information m a y 
be obta ined from refr igerant a n d lubr icant 
manufac turers . 

A refrigerant leak test should be performed on the 
system whenever a leak is suspected and after per­
forming a service operation which disturbs the compo­
nents, l ines, or connections. Many methods and special 
tools are available for this purpose; however, no matter 
which tool is used, care and dil igence are the biggest 
keys to success. 
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CCOT. SYSTEM AIR CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING "CHART A" 

CHECK FOR: 
1. BLOWN FUSE. 
2. LOOSE OR DISCONNECTED A/C WIRE CONNECTOR. 
3. CHECK BLOWER FOR FAN OPERATION. 

BELT PROBLEM CHECK FOR LOOSE, MISSING OR 
DAMAGED DRIVE BELT BELT OK 

COMPRESSOR SEIZED CHECK FOR COMPRESSOR SEIZURE NO SEIZURE 

REPLACE COMPRESSOR 
ASSEMBLY. REPLACE 
ORIFICE. RECOVER, 
EVACUATE, AND CHARGE. 

REPLACE OR TIGHTEN BELT 
AS REQUIRED 

OK 

AMBIENT TEMPERATURE MUST BE ABOVE 10°C (SOT) 
FOR FOLLOWING DIAGNOSTIC PROCEDURE 

CLUTCH DOES 
ENGAGE OR CYCLES 

CHECK FOR COMPRESSOR CLUTCH ENGAGEMENT AS FOLLOWS: 
1. ENGINE RUNNING (STABILIZE ENGINE SPEED AT APPROX. 1000) 
2. SET A/C CONTROL TO 'NORM' AND 'HIGH' BLOWER 
3. PUT AUXILIARY FAN IN FRONT OF VEHICLE 
4. OBSERVE CLUTCH OPERATION FOR 5 MINUTES 

FEEL LIQUID LINE BEFORE EXPANSION TUBE 
T 

OFF ALL THE TIME 

I 

COLD 

SEE CHART B 

WARM FEEL EVAPORATOR INLET AND OUTLET PIPE 

RESTRICTION IN HIGH SIDE OF 
SYSTEM. VISUALLY CHECK FROM 
FROST SPOT TO LOCATE 
RESTRICTION. REPAIR. 

INLET PIPE AND OUTLET PIPE 
SAME TEMPERATURE OR OUTLET 
COLDER THAN INLET 

RECOVER, EVACUATE, 
AND CHARGE 

INLET COLDER THAN 
OUTLET PIPE 

SEE CHART D 

OK 

NO LEAK FOUND 
SEE CHART C 

LEAK CHECK SYSTEM 

LEAK FOUND, REPAIR AS REQUIRED. 
RECOVER, EVACUATE, AND CHARGE. 

OK 
C0037 

Figure 5 — C C O T Air Conditioning S y s t e m D i a g n o s i s Procedure (1 of 5) 
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C.C.0.I SYSTEM AIR CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING "CHART B" 

ATTACH A FUSED JUMPER WIRE FROM THE COMPRESSOR HOT LEAD 
TO POSITIVE (+) BATTERY POST AND CHECK COMPRESSOR OPERATION 

NOT ENGAGED ENGAGED 

APPLY AN EXTERNAL GROUND TO THE 
COMPRESSOR. IF THE CLUTCH IS 
STILL NOT ENGAGED, REMOVE AND 
REPAIR AS PER SERVICE MANUAL 

REMOVE THE JUMPER AND CHECK THE REFRIGERANT 
PRESSURE AT THE ACCUMULATOR FITTING 

SYSTEM O.K. 
BELOW 345 kPa (50 PSI) ABOVE 345 kPa (50 PSI) 

CHECK THE HIGH SIDE 
REFRIGERANT PRESSURE 

ABOVE 345 kPa (50 PSI) 

JUMP PRESSURE SWITCH -
DOES THE COMPRESSOR RUN? 

BELOW 345 kPa (50 PSI) 

RECOVER THE SYSTEM AND 
CHECK FOR PLUGGED 
ORIFICE OR HIGH SIDE 
RESTRICTION 

NO 

LOST CHARGE. LEAK TEST 
AND REPAIR. RECOVER, 
EVACUATE AND CHARGE. 

REPAIR OR REPLACE. 
EVACUATE AND CHARGE. 

YES 

CHECK FOR AN OPEN 
CIRCUIT, BROKEN 
WIRE, ETC. REPAIR AS 
NECESSARY 

SYSTEM O.K. 

FAULTY 
PRESSURE 
SWITCH 

SYSTEM O.K. 

SYSTEM O.K. 

REPLACE. DO NOT 
RECOVER THE 
SYSTEM. THERE IS A 
SCHRADER VALVE IN 
THE FITTING. 

SYSTEM O.K. 

C0104 

Figure 6 — C C O T Air Conditioning S y s t e m D iagnos is Procedure (2 of 5) 

ELECTRONIC L E A K DETECTOR 

Tool Required: 
J 39400 Electronic Leak Detector 

This type of leak detector has been found to be the 
most usefu l tool in locat ing refr igerant leaks. T h e 
J 39400 is a small unit which operates on 12V DC and 
provides an audible signal which increases in frequency 
as R-134a is detected. Make sure the instrument is 
properly cal ibrated, according to the included instruc­
t ions, and that the detector is used in the proper setting 
for the type of refrigerant being tested. The detector 
" G A S " switch should be placed in "R-134a" setting pri­
or to use (figures 10 and 11). 

The most common leaks are found at the refrigerant 
fittings or connect ions. This may be caused by improper 
torque, damaged O-r ing seals, lack of lubricant on 
O-ring seals , or dir t /debris across the O-ring seals. 

Even the smallest piece of lint from cotton gloves or 
shop cloths can create a leak path across an O-ring 
seal . 

The successful use of this and any other electronic 
leak detector depends greatly upon the scan rate and 
upon careful ly fol lowing the manufacturer 's instructions 
regarding calibration, operation, and maintenance. Each 
joint must be completely circled moving at 25-51 m m 
(1-2 inches) per second with the tip of the probe as 
close to the surface as possible but no more than 6 m m 
(0.25 inches) away and without blocking the air intake. 
A leak is indicated when the audible tone goes f rom a 
steady 1-2 cl icks per second to a solid alarm. The bal­
ance knob should be adjusted frequently to maintain 
the 1-2 cl icks per second rate. 
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C.C.O.T. SYSTEM AIR CONDITIONING DIAGNOSTICS 
INSUFFICIENT COOLING "CHART C" 

ADD .45 kg (ONE LB) OF REFRIGERANT AND 
THEN CHECK CLUTCH CYCLE RATE 

MORE THAN 8 
PER MINUTE 

CLUTCH CYCLES 

RECOVER SYSTEM AND 
CHECK FOR PLUGGED 
ORIFICE 

REPAIR AS 
EVACUATE y 

REQUIRED 
\ND CHARGE 

OK 

INLET AND OUTLET 
SAME TEMPERATURE 
OR OUTLET COLDER 
THAN INLET 

8 OR LESS CLUTCH CYCLES 
PER MINUTE 

FEEL INLET AND OUTLET 
PIPES AGAIN 

INLET PIPE COLDER 
THAN OUTLET PIPE 

ADD .45 kg (ONE LB) 
OF REFRIGERANT 

RECOVER SYSTEM 
AND CHECK FOR 
PLUGGED ORIFICE 

REPAIR AS REQUIRED 
EVACUATE AND CHARGE 

OK 

C0041 

Figure 7 — C C O T Air Conditioning S y s t e m D i a g n o s i s Procedure (3 of 5) 
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C.C.O.T. SYSTEM AIR CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING "CHART Dw 

INSTALL GAGE SET AND CHECK COMPRESSOR CYCLING PRESSURE 

COMPRESSOR SHOULD CYCLE ON AT 280-350 kPa 
(41-51 PSI) CYCLE OFF AT 140-190 kPa (20-28 PSI) 

COMPRESSOR RUNS 
CONTINUOUSLY 
WITHIN LIMITS 

CYCLES HIGH OR LOW ON 
ABOVE 350 kPa (51 PSI) OR 
OFF BELOW 140 kPa (20 PSI) 

DISCONNECT BLOWER WIRE AND 
CHECK FOR COMPRESSOR CYCLING 
OFF AT 140-190 kPa (20-28 PSI) 

PRESSURE FALLS BELOW 
140 kPa (20 PSI) 

COMPRESSOR CYCLES 
WITHIN LIMITS 

INOPERATIVE PRESSURE 
CYCLING SWITCH-REPLACE. 
NOT RECOVER SYSTEM. 

DO 

CYCLES OFF AT 140-190 kPa (20-28 PSI) 
WILL NOT PULL DOWN TO PRESSURE 

INOPERATIVE PRESSURE 
CYCLING SWITCH-REPLACE. DO 
NOT RECOVER SYSTEM. 

OK 

RECONNECT BLOWER MOTOR WIRE 

OK 1. SET A/C CONTROL TO "MAX", FULL "COLD", AND "HIGH" BLOWER. 
2. CLOSE DOORS AND WINDOWS OF VEHICLE. 
3. STABILIZE ENGINE SPEED FOR 5 MINUTES. 

INSTALL THERMOMETER IN A/C OUTLET AND CHECK SYSTEM PERFORMANCE (SEE 
"PERFORMANCE TEST'). 

C0035 

Figure 8 — C C O T Air Condit ioning S y s t e m Diagnosis Procedure (4 of 5) 
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C.C.O.I SYSTEM AIR CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING "CHART E" 

TEMPERATURE PERFORMANCE 
WITHIN LIMITS 

OUTLET TEMPERATURE 
ABOVE LIMITS 

OK 

ON CONTINUOUSLY 

CHECK COMPRESSOR CYCLING 

RECOVER SYSTEM AND CHECK 
FOR MISSING ORIFICE 

CYCLES ON AND 
OFF FOR A LONG 

OFF OR REMAINS 
PERIOD OF TIME 

1 

RECOVER SYST 
FOR PLUGGED 

EM AND CHECK 
ORIFICE 

MISS ING IN PU kCE 

REPLACE ORIFICE 

INSTALL ORIFICE 
EVACUATE AND CHARGE 

EVACUATE AND CHARGE 

OK 

OK 

CHECK FOR RESTRICTED SUCTION LINE 

RESTRICTED CLEAN 

REPAIR AS REQUIRED 
EVACUATE AND CHARGE 

SYSTEM OVERCHARGED 
EVACUATE AND CHARGE 

OK OK 

C0038 

Figure 9 — C C O T Air Conditioning S y s t e m Diagnos is Procedure (5 of 5) 
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Figure 10—Elec t ron ic Leak Detec to r 

impo r tan t 

• Halogen leak detectors are sensit ive to wind­
shield washing solut ions, many solvents and 
cleaners, and some adhesives used in the vehi­
cle. Prevent a false warning by making sure 
surfaces are clean. Also, surfaces should be 
dry, since ingestion of l iquids will damage the 
detector. 

The evaporator inlet and outlet, accumulator inlet and 
outlet, condenser inlet and outlet, all brazed and welded 
areas, areas showing signs of damage, hose couplings, 
compressor rear head, and housing joints may be test­
ed using this procedure. 

Impor tan t 

• Always follow the refrigerant system around in a 
continuous path so that no areas of potential 
leaks are missed. A lways test all the above 
areas to make sure the entire system is leak 
free, even when one leak is already found. 

C A U T I O N : T a k e c a r e t o p r e v e n t p e r s o n a l i n j u ­
r y w h i c h c o u l d o c c u r d u e t o t o u c h i n g a h o t 
e n g i n e w h e n t e s t i n g . T e s t s s h o u l d b e d o n e 
w i t h t h e e n g i n e "Off" a n d a s c o o l a s p o s s i ­
b l e . D o n o t o p e r a t e t h e d e t e c t o r i n a c o m b u s ­
t i b l e a t m o s p h e r e s i n c e i t s s e n s o r o p e r a t e s a t 
h i g h t e m p e r a t u r e . 

Se rv i ce Po r t s /Access Va lves 
The primary seal for the service ports is the sealing 

cap. This cap contains a special ly designed O-ring seal 
or gasket which provides a leak-free seal . Should the 
cap be loose, missing, or the wrong cap used, it will 
result in the loss of refrigerant charge. 

Evapo ra to r Co re 
One of the most difficult leaks to f ind is in the evapo­

rator core. To leak test the core: 
1. Turn the blower fan on " H I G H " for 15 or more 

seconds then turn it off. 
2 . Wait 10 minutes. 
3. Remove the blower motor resistor. Refer to "Blow­

er Motor Resistor." 

S C H R A D E R V A L V E ® 

R E F R I G E R A N T L INE 
V3715 

F igure 11—A/C Leak Scan Me thod 

4. Insert the leak detector probe as close to the evap­
orator as possible. If the detector goes to a sold 
a larm, a leak has been found. 

5. If possible, visual ly inspect the core face wi th a 
flashlight for ev idence of refrigerant oil. 

C o m p r e s s o r B l o c k F i t t i ng a n d Shaf t Seal 
1. Blow shop air behind and in front of the compres­

sor clutch/pul ley for at least 15 seconds. 
2. Wait 1-2 minutes. 
3. Probe the area in front of the pulley. If the detector 

goes to a sol id a larm, a leak has been found. 

CCOT AIR CONDITIONING 
SYSTEM 

DIAGNOSIS CHARTS 
Refer to f igures 5 th rough 9 for diagnosis of the 

CCOT air condit ioning system. 

BLOWER NOISE 
A constant air rush noise is typical of high-speed 

blower operat ion. Some systems and modes may be 
noisier than others. If possible, check another similar 
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vehicle to determine whether the noise is typical or 
excessive. 

Sit in the vehicle with the doors and windows c losed. 
With the engine running, run the blower on " H I " speed 
with the temperature set for max imum cool ing. Cycle 
through the blower speeds, modes, and temperature 
settings to f ind where the noise does not occur. Try to 
define the types of noise. 

• Noise is constant, but decreases with blower speed 
reduction. Typical noises are a whine, tick/click, 
flutter, or scrape. 

• Noise is only at startup or intermittent. This noise 
m a y o c c u r a t c o l d a m b i e n t s a n d low b l owe r 
speeds. Typical noise is a squeal/screech. 

• Noise is constant at high blower speeds in certain 
modes , but can be e l iminated at lower b lower 
speeds in other modes . Typical noises are a flutter 
or rumble. 

If the noise persists, remove the blower assembly and 
check for obstruct ions or foreign material causing noise 
and remove. If no obstruct ions are found and the noise 
is still heard, replace the blower assembly. 

DIAGNOSIS OF AIR CONDITIONING (HEATER) 
P R O B L E M POSSIBLE C A U S E CORRECTION 

Inadequate Def ros t ­
ing 

1. Obstruct ion in defroster nozzle. 

2. Damaged defroster nozzle outlet. 

3. Faulty defroster air valve vacuum actu­
ator or hose. 

4. Insufficient heat. 

1. Both defroster nozzle outlets should be 
inspected. Any foreign objects should 
be removed. Any loose instrument pan­
el pad that blocks an outlet should be 
repaired. 

2. The out let f lange should be careful ly 
reshaped wi th pliers so the outlet open­
ing is uni form. If the outlet f lange can­
not be r e s h a p e d , the air d istr ibutor 
should be replaced. 

3. Defroster air valve operation should be 
checked. A faulty vacuum actuator or 
hose should be replaced. 

4 . Refer to "Insufficient Heating of Pas­
senger Compar tment" in this chart. 

Inoperat ive B l o w e r 1. B lown fuse. 
2. Open circuit. 

3. Faulty blower switch. 

1. The fuse should be replaced. 
2. Check the circuit between the ignition 

switch and the blower motor, and the 
blower motor ground circuit. Repair as 
necessary. 

3. A f a u l t y b l o w e r s w i t c h s h o u l d be 
replaced. 

Insuf f ic ient Hea t ing 
of Passenger C o m ­
par tmen t 

1. Incorrect operation of controls. 

2. Low engine coolant level. 

3. Faulty engine thermostat. 

4. Kinked heater hose. 

5. Obstructed heater core tubes. 

6. Faulty blower motor or blower circuit. 

1 . The driver should be advised of proper 
operat ion of controls. 

2. Coolant should be added as needed. A 
c h e c k s h o u l d be m a d e for coo lan t 
leaks. T h e eng ine shou ld be run to 
clear any air locks. 

3. The thermostat should be checked and 
replaced if necessary. 

4 . Hoses shou ld be checked and kinks 
s h o u l d b e s t r a i g h t e n e d or h o s e s 
replaced as necessary. 

5. An obstruct ion usually causes a squish­
ing noise in the core. Any foreign mate­
rial should be removed from the core or 
the core should be replaced. 

6. Faulty wi res or connect ions must be 
repaired or replaced. A faulty blower 
motor must be replaced. 
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DIAGNOSIS OF AIR CONDITIONING (HEATER) (cont'd) 
P R O B L E M P O S S I B L E CAUSE CORRECTION 

Co ld Dra f ts o n F loor 1. Partial ly open air inlet valve. 

2. S ide door seals damaged or missing. 

1. The air inlet valve should close properly 
in ail modes except "MAX" air condi­
t ioning mode. Repairs should be made 
as necessary. 

2. Al l door sea ls shou ld be inspec ted . 
Fau l ty sea ls s h o u l d be repa i red or 
replaced as necessary. 

D0277 

A/C ODOR DIAGNOSIS 
P R O B L E M P O S S I B L E CAUSE CORRECTION 

Musty Sme l l 1. Water leaks (body). 
2. Evaporator drain. 
3. Mold/mi ldew. 

1. Seal body. 
2. Clean drain. 
3. Clean evaporator. 

Coo lan t S m e l l 1 . Ant i - f reeze. 1. Heater core. 
2. Heater pipe/hoses. 

Ref r igeran t Leak 1. Refr igerant oi l . 1. Evaporator core. 

NOTE: MOLD/MILDEW ODOR P R O B L E M — Under certain cl imate and operating condit ions a musty odor devel­
ops from mold growth in the evaporator core face. This odor is generally temporary and as cl imate 
condit ions change will d isappear and repair on its own. However, if odor persists, it will become necessary 
to remove evaporator core and c lean the face with appropriate cleaner. 

D0290 

REFRIGERATION SYSTEM SERVICES 
Before attempting any service wh ich requires opening 

of refrigerant lines or components, the person doing the 
work should be thoroughly famil iar wi th the information 
under "Handl ing Refrigerant-134a," "Handl ing Refriger­
ant Lines and Fitt ings," and "Mainta in ing Chemical Sta­
bi l i ty." Ve ry carefu l ly fo l low t h e ins t ruc t ions in the 
"Refrigerant Recovery and Recycl ing, Adding Oi l , Evac­
uating and Recharging Procedures" for the unit being 
serviced. 

REPLACING O-RING S E A L S 
Install new GM-approved service replacement air con­

dit ioning O-r ing seals whenever a jo in t or f i t t ing is 
installed, except when the O-ring seals are provided on 
new replacement components. Unless service replace­
ment O-ring seals bearing the speci f ied part numbers 
are used, excessive leakage of Refr igerant-134a may 
occur. Refer to the part number for identi f icat ion. 

Air condit ioning O-ring seals should be coated with 
525 viscosity refrigerant oil just before installation and 
should be sl ipped onto the f lange tube to ensure proper 
locating and sealing. To prevent the possibi l i ty of swel l ­
ing and a reduction in seal ing ef fect iveness, O-ring 
seals should not be soaked in refr igerant oi l . Before 
installation, O-ring seals and f i t t ings should be exam­
ined to m a k e sure they have no t b e e n n icked or 
deformed. Replace nicked or de formed parts to prevent 
refrigerant leakage. 

HANDLING REFRIGERANT-134a 
C A U T I O N : A v o i d brea th ing A / C refr igerant 
a n d lubricant vapor or mist . E x p o s u r e may 
irritate e y e s , n o s e , a n d throat. T o remove 
R-134a f rom the A / C s y s t e m , u s e s e r v i c e 
equipment certif ied to meet the requirements 
of S A E J 2 2 1 0 (R-134a r e c y c l i n g equipment) . If 
acc identa l s y s t e m d i s c h a r g e o c c u r s , ventilate 
work a rea before r e s u m i n g s e r v i c e . Addition­
a l hea l th a n d s a f e t y i n f o r m a t i o n m a y be 
obtained from refrigerant a n d lubricant manu­
facturers . 

Important 

» R-12 refrigerant and R-134a refrigerant must never 
be mixed, even in the smal lest of amounts, since 
they are incompatible wi th each other. If the refrig­
erants are mixed, compressor failure is likely to 
occur. 

• Use only specif ied lubricant (PAG) for the R-134a 
A/C system and R-134a components. If lubricants 
other than those specif ied are used, compressor 
failure is likely to occur. All f itt ings and O-ring seals 
should be coated with c lean 525 viscosity refriger­
ant oil to provide a leak-proof seal and to aid in 
assembly and disassembly. 
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• Do not store or heat refrigerant containers above 
5 2 * 0 ( 1 2 5 T ) . 

• Do not heat a refrigerant container with an open 
f lame. If the container must be warmed, place the 
bot tom of the container in a pail of warm water. 

• Do not intentionally drop, puncture, or incinerate 
refrigerant containers. 

• Refrigerant will displace oxygen, so be certain to 
work in well-ventilated areas to prevent suffocation. 

• Do not introduce compressed air to any refrigerant 
container or refrigerant component , because con­
taminat ion will occur. 

• If it is necessary to carry a container of "Dot CFR" 
Refr igerant-134a in a vehicle, do not carry it in the 
passenger compartment. 

All Refrigerant-134a disposable (colored "Blue") con­
tainers are shipped with a heavy metal screw cap to 
protect the valve and safety plug of the container f rom 
damage. It is good practice to replace the cap after 
each use of the container to cont inue protection. 

HANDLING OF REFRIGERANT 
LINES AND FITTINGS 

Important 

• Before opening the refrigeration sys tem, make sure 
t h e w o r k a rea is we l l v e n t i l a t e d . W e l d i n g or 
steam-cleaning operations should not be done on 
or near refrigeration system lines or other air condi­
t ioning parts on the vehicle. 

All metal tubing lines should be free of dents or kinks 
to prevent loss of system capacity due to line restric­
t ion. 

• T h e flexible hose lines should never be bent to a 
radius of less than four t imes the diameter of the 
hose. 

• The flexible hose lines should never be al lowed to 
come within a distance of 6.5 m m (2.5 inches) of 
the exhaust manifold. 

• Flexible hose lines should be inspected regularly 
for leaks or brittleness and replaced with new lines 
if deterioration or leaking is found. 

• W h e n disconnecting any fitt ing in the refrigerant 
s y s t e m , the sys tem must be d ischarged of all 
Refr igerant-134a. However, proceed very cautious­
ly, regardless of the gage readings. Open very 
slowly, keeping your face and hands away so that 
no injury can occur. If pressure is noticed when a 
fitt ing is loosened, allow it to bleed off very slowly. 

NOTICE: Alcohol should never be used in the 
refrigeration system in an attempt to remove 
moisture. Damage to system components 
could occur. 

• If any refrigerant line is opened to the atmosphere, 
it s h o u l d be immed ia te l y c a p p e d to p reven t the 
entrance of moisture and dirt. These can cause 
internal compressor wear or plugged lines in the 
condenser and evaporator core and expansion (ori­
f ice) tubes or compressor inlet screens. 

• R e m o v e sea l ing caps f rom subassemb l ies jus t 
before making connect ions for f inal assembly. Use 
a smal l amount of c lean 525 viscosity refrigerant oil 
on all tube and hose jo ints. Use new O-ring seals 
d ipped in 525 viscosity refrigerant oil when assem­
bling joints. The oil will a id in assembly and help to 
provide a leakproof joint. O-ring seals and seats 
must be in perfect condit ion because a burr or a 
piece of dirt can cause a refrigerant leak. 

• It is important to use the proper wrenches when 
making connect ions on O-ring seal fitt ings. The use 
of improper wrenches may damage the connect ion. 
The opposing fitting should a lways be backed up 
wi th a wrench to prevent distortion of connect ing 
l ines or components. W h e n connect ing the f lexible 
hose connect ions, it is important that the swaged 
fitt ing and the flare nut, as wel l as the coupl ing to 
which it is attached, be held at the same t ime using 
three different wrenches to prevent turning the fit­
t ing and damaging the seat (figure 12). 

Tighten tubing connect ions to the specif ied torque, 
refer to "Specif icat ions." 

MAINTAINING CHEMICAL 
STABILITY 

The life and efficient operat ion of the air condit ioning 
sys tem depends upon the chemical stabil i ty of the 
refrigerant system. When foreign materials, such as dirt, 
air, or moisture, contaminate the refrigeration sys tem, 
they change the stability of the Refrigerant-134a and 
polyalkal ine glycol (PAG) refrigerant oil. They will also 
affect the pressure-temperature relationship, reduce effi­
ciency, and could cause internal corrosion and abnor­
mal wear of moving parts. 

The fol lowing general pract ices should be fo l lowed to 
ensure chemical stability in the system: 

1. Whenever it becomes necessary to disconnect a 
hose connect ion, wipe away any dirt or oil at or 
near the connection to el iminate the possibil i ty of 
dirt entering the system. Both sides of the connec­
t ion should be capped, p lugged, or taped as soon 
as possible to prevent the entrance of dirt and 
moisture. (Remember that all air contains moisture. 
Air that enters any part of the refrigeration system 
will carry moisture with it, and the exposed sur­
faces will collect the moisture quickly.) 

2. Keep tools clean and dry. This includes the Mani ­
fold Gage Set and all replacement parts. 

3. W h e n adding polyalkal ine glycol (PAG) refrigerant 
oi l , the container/transfer tube through which the oil 
will f low should be exceptional ly clean and dry. 
Refrigerant oil must be as moisture-free as possi ­
ble. 

4 . W h e n it is necessary to " open " an air condit ioning 
sys tem, have everything needed ready so that as 
little t ime as possible will be required to perform 
t h e ope ra t i on . Do not l eave the air c o n d i t i o n i n g 
system open any longer than necessary. 

5. Any t ime the air cond i t ion ing sys tem has been 
" o p e n e d , " it should proper ly evacuated before 
recharging. 
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Figure 12—Refrigerant L ines and Fittings 

REFRIGERANT AND OIL 
CAPACITY 

The refrigerant system requires refrigerant and oil in 
the quantit ies listed below: 

1. Refr igerant-134a 

• Pickup Models - 0.91 kg (2.0 lb.) 
• Crew Cab, Suburban, and Utility Models - 1.02 

kg (2.25 lb.) 
• Suburban Models with Aux. A/C - 1.81 kg (4.0 

lb.) 

2. Polyalkaline Glycol (PAG) Refrigerant Oil 

• Front Air Condit ioning System (C60) - 240 ml (8 
f l . oz.). 

• Front and Rear Air Condit ioning System (C69) -
330 ml (11 f l . oz.). 

• Overcharging a system may al low l iquid Refriger­
ant-134a to get into the compressor, causing com­
pressor noise and d a m a g e . Undercharg ing wil l 
cause insufficient cool ing. 

REFRIGERANT RECOVERY AND 
RECYCLING, ADDING OIL, 

EVACUATING AND 
RECHARGING PROCEDURES 

GENERAL DESCRIPTION 
The air condi t ioning refrigerant (R-134a) recovery, 

recycl ing and recharging system (J 39500) removes 
Re f r ige ranM34a f rom the vehicle A/C system, recycles 
and recharges all wi th one hookup. 

Single-pass fi ltering during recovery cycle, plus auto­
matic mul t ip le-pass fi ltering during evacuat ion cyc le 

ensures a constant supply of clean/dry refrigerant for 
A/C system charging. 

Impor tan t 

• R-12 and R-134a require separate and non-in­
terchangeable sets of recovery, recycle, and 
recharge equ ipment , because the refr igerants 
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and lubricants are not compatible and cannot 
be mixed even in the smallest amounts. 

• Do not at tempt to use one set of equipment for 
both R-12 and R-134a, as all equipment con­
ta ins res idual amounts of refr igerant and/or 
lubricant, which will result in contaminat ion and 
damage to the recover/recycle equipment. 

• Adaptors to convert from one size fitting to the 
other must never be used; refrigerant/lubricant 
contaminat ion will occur and system failure may 
result. 

STATION ( A C R 4 ) S E T U P 
AND MAINTENANCE 

Initial Setup 
Refer to the manufacturer 's instructions for all initial 

setup procedures. 

Operational Setup 

C A U T I O N : A l w a y s wear goggles a n d g l o v e s 
w h e n doing work that involves opening the 
re f r igera t ion s y s t e m . If l iquid r e f r i g e r a n t 
c o m e s into contac t with the s k i n or e y e s , 
injury may resul t . 

C A U T I O N : U s e only authorized 23 -kg (50-lb.) 
refillable refrigerant tanks (J 39500-50) . U s e 
of other t a n k s cou ld c a u s e persona l injury 
a n d vo id the warranty. 

1. Connect high side (Red) and low side (Blue) hoses 
to the A C R 4 unit (figure 13). Be sure to route hoses 
through hose reel bracket grommets. 

Important 

NOTICE: Refrigerant- 134a systems have spe­
cial fittings (per SAE specifications) to avoid 
cross-contamination with Refrigerant-12 sys­
tems. Do not attempt to adapt this unit to 
Refrigerant-12 systems as severe system fail­
ure will result 

C O N T R O L P A N E L FUNCTIONS 
This sect ion explains the funct ions of the var ious 

components of the unit's control panel (figure 14). 
• Main Power Swi tch -Supp l ies electrical power to 

the control panel . 
• B e e p e r - E m i t s an audible tone to alert the operator 

to unit operating functions. 
• Digital D isp lay -Shows the t ime programmed for 

vacuum and the weight of refrigerant programmed 
for recharging. Detailed instructions for program­
ming this display are included in "Digital Display 
Funct ions" in this section. 

• L o w Side Manifold G a g e - W h e h connected to an 
A/C system, this gage shows the system's low side 
pressure. 

• High S ide Manifold G a g e - W h e n connected to an 
A/C system, this gage shows the system's high 
side pressure. 

• Moisture Indicator -Shows if the refrigerant is wet 
or dry. 

• L o w S ide Valve -Connec ts the the low side of the 
A/C system to the unit. 

A. BOTTLE, 
OIL STORAGE 

B. VALVE, OIL DRAIN 
C. HOSE, BLUE 
D. HOSE, RED 
E. BOTTLE, OIL CATCH 
F. HOSE, YELLOW 
G. BOTTLE, SELECTED OIL 
H. HOSE, LOW SIDE (BLUE) 
I. COUPLER, QUICK DISCONNECT 

J. COUPLER, QUICK DISCONNECT 
K. HOSE, HIGH SIDE (RED) 
L. GROMMETS 
M. VALVE, OIL INJECTION 2901r4820 

Figure 13—Complete Operat ional Set-Up 

• High S ide Va lve -Connec ts the high side of the 
A/C system to the unit. 

In addit ion to the number keys, the control panel con­
tains special keys that accompl ish specific operating 
funct ions (figure 15). 

• R E C Y C L E - A c t i v a t e s the recycl ing sequence. 
• R E C O V E R - A c t i v a t e s the recovery sequence. 
• S H I F T / R E S E T - A c t i v a t e s "sh i f ted" positions of keys 

on the keypad and resets the program mode. 
• F ILTER -Au toma t i ca l l y recovers and evacuates to 

17 in. Hg. from the filter and low side of the unit. 
• CHG . -Au tomat i ca l l y charges the A /C system with 

the programmed amount of refrigerant. 
• HOLD/CONT . - ln te r rup ts the automat ic cycle in the 

" H O L D " posit ion, and then resumes functions in 
the "CONT" position. Press this button once for 
"HOLD, " and again for "CONT." 

• V A C U U M - A c t i v a t e s the v a c u u m and automat ic 
recycl ing sequence. 

• E N T E R - E n t e r s programmed data into the unit's 
control memory. 

Digital Display Funct ions 

For information regarding the funct ions of the digital 
display, refer to the manufacturer 's instructions. 

MAINTENANCE 

Refer to manufac tu rer ' s ins t ruc t ions for al l ma in te ­
nance procedures. 
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I O POWi 

A. DISPLAY, DIGITAL 
B. GAGE, LOW SIDE 
C. BEEPER 
D. GAGE, HIGH SIDE 
E. VALVE, HIGH SIDE 
F. INDICATOR, MOISTURE 
G. VALVE, LOW SIDE 
H. KEYPAD 
I. SWITCH, MAIN POWER 
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F igu re 14—Cont ro l Panel 

REFRIGERANT RECOVERY 

Impo r tan t 

• Use only the 23-kg (50-lb.) unit refrigerant tank 
(J 39500-50) designed for the A C R 4 . The unit 's 
overfill l imitation mechanism has been calibrat­
ed specif ical ly for use with this tank, and the 
tank's valv ing is set up specifically for use wi th 
the unit. 

Attach the high side (Red) hose with the quick dis­
connect coupler to the high side fitt ing of the vehi ­
cle's A/C system. Open the coupler valve after 
attachment. 
Attach the low side (Blue) hose with the quick dis­
connect coupler to the low side fitt ing of the vehi ­
cle's A/C system. Open the coupler valve after 
attachment. 
Check the high side and low side gages on the 
un i f s control panel to be sure the A /C system has 
pressure. If there is no pressure, there is no refrig­
erant in the system to recover. 

| f | I m p o r t a n t 

• If there is no refrigerant in the A /C system, do 
not cont inue with the recovery operat ion. Air wil l 
be drawn into the recovery tank. 

4 . Open both the high side (E) and the low side (G) 
valves on the control panel (figure 14). 

5. Open both the red "Gas" (vapor) and the blue "L iq ­
u id" valves on the tank. 
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F igu re 15—Keypad F u n c t i o n s 

6. Slowly open the oil drain valve (B) to see if the oil 
separator contains oil (figure 13). 

• If any oil drains into the catch bottle at the bot­
tom of the unit, allow it to drain until there is no 
more oil in the separator. 

7. Close the oil drain valve. 
• Dispose of the oil in the catch bottle in an 

appropriate manner and return the bottle to it's 
place on the unit. 

8. Plug the unit into the proper voltage outlet and turn 
on the "Main Power" switch. 

9. Press "RECOVER" on the key pad. Before recov­
ery begins, the unit will clear itself of refrigerant. 
"CL-L" will appear on the display. The clearing pro­
cess takes f rom 30 seconds to 3 minutes to com­
plete (figure 16). 

10. When clearing is complete, the unit wil l automati­
cally start recovery, and the control panel display 
will show the unit is in the "Recover" mode of the 
"Automat ic" cycle. Also, the weight of refrigerant 
being recovered will be displayed. 

11 . The compressor shuts off automatical ly when initial 
recovery has occurred (at approximately 17 in. Hg. 
vacuum). 

12. At the end of the initial recovery process, the dis­
play shows "CPL" and then alternately f lashes the 
w e i g h t o f r e f r i g e r a n t r e c o v e r e d a n d 
"OIL/OZ."("OIL/GMS") . 

No te : After the initial recovery, more refrigerant 
might be trapped in the system. About 5 minutes is 
usually required for it to boil out of the oil. Follow 
step 17 to continue the recovery process. 



1B-20 HEATER, VENTILATION, AND AIR CONDITIONING 

MAIN P O W E R 

R E C O V E R 

O S Q O 
© © C S S 
© C D © 0 
- • © S O 

AUTOMATIC 

CL-L RECOVER 

DISPLAY AUTOMATIC 

0.00 LBS 
KG 
RECOVER 

HOLD 

CPL RECOVER 
OIL (OUNCES) 

DISPLAY 

DISPLAY 

A L T E R N A T E S 

HOLD 

7.5* LBS 
KG 
RECOVER 

DISPLAY 
(*SAMPLE VALUE) 

2901 r4823 

Figure 16—Refrigerant Recovery 

Important 

• Some A/C system lubricating oil (Polyalkal ine 
Glycol-PAG) might be removed with the refriger­
ant during recovery. The amount of oil removed 
(o f ten there wi l l be none) wi l l v a r y great ly 
depend ing on a variety of condi t ions of the 
vehic le being serviced. The A C R 4 separates the 
oil f rom the refrigerant. 

• The "OIL/OZ" ("OIL/GMS") f lashing is a remind­
er to always drain the recovered oil a t this t ime. 
T h e same amount of oil must be replaced in the 
A /C system later when the system is recharged 
wi th refrigerant. 

13. Slowly open the oil drain valve (B) and drain the oil 
into the calibrated oil catch bottle (E) at the bottom 
of the unit (figure 13). 

14. After the oil is completely drained, c lose the valve. 
15. Read and record the amount of oil removed in the 

catch bott le. 
16. Dispose of the recovered oil in an appropriate man­

ner. Never reuse this oi l . 

17. Wait 5 minutes, then check the control panel "Low 
Side Gage." 

• If the A/C system has maintained a vacuum, 
the recovery is complete. 

18. If the "Low Side Gage" pressure rises above " 0 , " 
this indicates the presence of more refrigerant in 
the system. In this case, press the "HOLD/CONT" 
key on the keypad to recover the addit ional refrig­
erant. Repeat this step as needed until the system 
maintains vacuum for 2 minutes. 

Important 

• If the display f lashes "Ful l " dur ing the recovery 
process, and the unit shuts off, the unit tank is 
ful l. 

• A n emp ty uni t tank (J 3 9 5 0 0 - 5 0 ) m u s t be 
installed to accommodate addit ional refrigerant 
proceeding to the next s tep in the recovery 
operat ion. DO NOT USE ANY OTHER KIND 
O F TANK. 

• It is possible to lower the amount of refrigerant 
in the unit's tank by charging other vehicles. 

EVACUATION 
The A C R 4 unit tank must contain sufficient R-134a 

refrigerant for A/C system charging. Check the amount 
of refrigerant in the tank by simultaneously pressing 
" R E S E T ' and "ENTER" on the keypad to enter the 
diagnostic mode. Once in the diagnostic mode, press 
" 7 . " When " 7 " is pressed, the A C R 4 unit will display the 
amount of R-134a refrigerant avai lable in the tank. If 
less than 3.6 kg (8 lbs.) is displayed, add new refriger­
ant to the tank. Refer to the manufacturer 's instructions 
for adding refrigerant. 

1. With the high side and low side hoses connected 
to the vehicle A/C system, open both the high side 
(Red) and the low side (Blue) valves on the unit's 
control panel. 

2. Open both the red "Gas"(vapor) and the blue "L iq­
u id" valves on the tank. 

Important 

• To remove all the air and properly dry the A/C 
system, the unit automatically goes to a mini­
m u m evacuation t ime of 20 minutes. 

It is possible to evacuate longer than 20 minutes. 
Press keys to enter t ime desired. New entry will 
show on the display. Press " E N T E R " and the dis­
play will blink indicating input of data (figure 17). 

3. Press " V A C U U M " to start the vacuum pump. The 
display counts down the vacuum t ime f rom 20 min­
utes to zero to indicate operation t ime remaining. 

The display reads "RECYCLE" 5 seconds after 
the vacuum pump starts and cont inues whi le the 
process takes place. 

Important 

* Au tomat i c refr igerant recyc l ing du r ing each 
evacuat ion is a feature of the A C R 4 system. No 
act ion is required by the technic ian. 
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AUTOMATIC 

so.o 
VACUUM 
RECYCLE 
MINUTES 

D I S P L A Y 
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Figure 1 7 — S y s t e m Evacuat ion 

• The control panel "Moisture Indicator" must be 
" G r e e n " dur ing recycl ing verifying refrigerant 
moisture content is within specification. "Yellow" 
indicates a wet condit ion requiring a filter/drier 
cartr idge change. Refer to the manufacturer's 
instructions for this procedure. 

• Non-condensable gases (mostly air) are auto­
matical ly vented from the tank during the recy­
cl ing process. A n audible sound of pressure 
release may be heard as this happens. This is 
a normal funct ion. 

4 . At approximately the 17 minute mark on the dis­
p l a y , ( p u m p h a s r u n f o r 3 m i n u t e s ) p r e s s 
"HOLD/CONT" key to stop vacuum pump (figure 
18). 

A. A " 0 " vacuum reading indicates a major system 
leak. Repair leak and restart evacuation proce­
dure. 

B. If a reading of 91-101 kPa (27-30 inch of Hg) is 
ind icated, c lose the low side and high side 
valves. Observe the vacuum level for a few 
minutes as a leak check of the A/C system. If 
vacuum is not mainta ined, find and repair the 
A/C system leak before continuing. 

C. If a reading of 91-101 kPa (27-30 inch of Hg) is 
maintained, open the high side and low side 
va lves and press the "HOLD/CONT" key to 
restart the vacuum pump. 

5. W h e n the v a c u u m sequence has run the pro­
g rammed t ime, the display shows "CPL" to indicate 
that evacuat ion is complete. 

Important 

• T h e vacuum pump oil must be changed fre­
quently. 

• W h e n the pump has run for a total t ime of 10 
hours, the message "OIL" will flash on the con­
trol panel display as a reminder to change the 
oi l . 

• If the "OIL" warn ing f lashes during operation, 
press " C O N T " and change the oil before the 
next opera t ion . Refer to the manufacturer 's 
instructions for th is procedure. 

A / C S Y S T E M O IL C H A R G E R E P L E N I S H I N G 
If oil was removed f rom the A/C system during the 

recovery process, it must be replenished at this t ime. 

AUTOMATIC VACUUM 
MINUTES 

7 7 . 0 

D I S P L A Y 

H O L D / C O N T 

© E E S ' 
E5SEO 

A. LOW SIDE VALVE OPEN 
B. HIGH SIDE VALVE OPEN 
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Figure 18—System Evacuat ion 

1. Select the correct graduated bottle of replenishing 
polyalkaline glycol (PAG) oil for the R-134a A/C 
system being serviced. 

2. Adjust the O-ring seal around the the PAG oil bottle 
to the required oil charge level. 

Example: If bottle oil level is at 4 oz. and 1/2 oz. 
of oil is required, adjust O-ring seal to 3 1/2 oz. as 
final level mark. 

3. Install the bott le on the oil injection system on the 
back of the unit. 

Important 

• Keep the oil bottles tightly capped at all t imes to 
keep out moisture and contamination. 

• Never open the oil injection valve whi le there is 
posit ive pressure in the A/C system. Th is will 
result in oil blow-back through the bottle vent. 
A/C system vacuum is required for this opera­
t ion. 

• Never let the oil level drop below the pickup 
tube whi le charging or replenishing. This will 
al low air into the A/C system. 

4. Open the valve at the top of the plastic container 
and watch the level of oil being drawn into the 
system. 

5. Close the valve when the required oil charge has 
been pul led into the system. 
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R E F R I G E R A N T 
OIL DISTRIBUTION 

The Harr ison HR110-MD compressor system used on 
all C/K mode ls requires polyalkaline glycol (PAG) refrig­
erant oil in the quantities listed below: 

• Wi thout Aux. A/C - 240 ml (8 f l . oz.) 
• Wi th Aux. A/C - 330 mi (11 f l . oz.) 

New oil quantit ies must be added to the system dur­
ing component replacement and condit ions stated as 
fol lows: 

• Wi th no signs of excessive oil leakage, add: 
A. All Compressors (drain and measure the oil) 

• If less than 30 ml (1 f l . oz.) is drained—add 60 
ml (2 f l . oz.) to the new compressor. 

• If more than 30 ml (1 f l. oz.) is dra ined—add 
s a m e amount that was drained to the new com­
pressor. 

B. Accumulator—Add 105 ml (3.5 f l . oz.) of new oil to 
the replacement accumulator to compensate for oil 
retained by original accumulator desiccant and bag 
a s s e m b l i e s . T h e accumu la to r shou ld on ly be 
replaced if leaking due to a perforation, damaged 
O-ring seal seat, or damaged threads. 

C. Evaporator—Add 90 ml (3 f l . oz.) of new refrigerant 
oi l . 

D. Condenser—Add 30 ml (1 f l . oz.) of new refrigerant 
oi l . 

Refrigerant Oil L o s s Due to a Large Leak 
If the refrigerant charge is abruptly lost due to a large 

refrigerant leak, approximately 90 ml (3 f l . oz.) of refrig­
erant oil wil l be carried out of the system suspended in 
the refrigerant. Any failure that caused a abrupt refriger­
ant d ischarge will experience this oil loss. Failures that 
al low the refrigerant to seep or bleed off over t ime do 
not exper ience this oil loss. 

Upon replacement of a component which caused a 
large refrigerant leak, add 90 ml (3 f l. oz.) of new 
polyalkal ine glycol (PAG) refrigerant oil plus the desired 
amount of oil for the particular component. Refer to 
"Refr igerant Oil Distribution." 

C H A R G I N G 

Important 

• T h e A/C system must be evacuated prior to 
charging. 

• Check that the "Lbs/Kg" switch on the back of 
the unit to be sure it is set for the desired units 
of weight system (operate switch with main 
power "Off") . 

1 . C lose the low side valve (A) on the control panel 
(f igure 19). 

2. Open the high side valve (B) on the control panel. 
3. Press " C H G " on the keypad to be sure the unit is 

in the program mode. 
4 . Enter the amount of refrigerant charge to charge 

the A /C system by pressing the appropriate num­
ber keys. Be sure to use correct unit of weight 
(Lbs. or Kg.). 

5. Press "ENTER." 
• A bl ink of the display indicates the charge 

amount is in the unit's memory. 

C H G 

PROGRAM 

00.0 LBS 
KG 

D I S P L A Y 

X 
AUTOMATIC 

7.S LBS 
KG 

D I S P L A Y 

t 
HOLD 

CPL 
CHARGE 

D I S P L A Y 
A. LOW SIDE VALVE CLOSED 
B. HIGH SIDE VALVE OPEN 2901r4838 

Figure 1 9 — S y s t e m Charging 

6. Press " C H G " on the keyboard to begin the charg­
ing process. 

7. The display shows "AUTOMATIC" and the amount 
of refr igerant programmed for charging. 

• The display counts down to zero as the charg­
ing process proceeds. 

• A t the end of the process, the display shows 
" C P L . " 

Important 

• If the transfer of refrigerant stops before com­
plete, refer to "Unsuccessful Transfer." 

S u c c e s s f u l Transfer Complete 
1. Close the high side valve on the unit 's control pan­

el . (Both valves should be closed.) 
2. Start the vehicle and the A/C system and let run 

until the readings on the high side and low side 
gages stabi l ize. Compare readings to system spec­
if ications. 

3. Check the evaporator outlet temperature to be sure 
the A /C system is operating to system specif ica­
t ions. 
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4. With the A/C system running, close the high side 
coupler valve (J) and d isconnect the high side 
(Red) hose (K) f rom the vehicle. 

5. Open both the high side and low side valves on the 
control panel. 

6. Refrigerant f rom both hoses will be drawn quickly 
in to the A/C system through the low side (Blue) 
hose. 

7. Close the low side coupler valve and disconnect 
from the vehicle. 

Unsuccess fu l T rans fe r 
On rare occasions, the total charge does not transfer 

to the vehicle A/C system. There are two reasons why 
this can occur. 

1 . If the transfer is too slow because the pressure in 
the unit's tank and the vehicle A/C system are 
about the same, the unit will emit an audible signal 
and the display shows the weight remaining for 
transfer. 

In this case: 
• Close the high side valve (B) (figure 20). 
• Open the low side valve (C) (figure 20). 
• S ta r t t h e v e h i c l e A / C s y s t e m , a n d p r e s s 

" H O L D / C O N T ' on the keyboard. 
This will put the remainder of the charge into the 

A/C system, and continue with Step 1 under "Suc­
cessful Transfer Complete." 

2. If the transfer will not complete and the display 
shows " C H E C K R E F R I G E R A N T , " there is not 
enough refrigerant in the tank to complete the pro­
cess. This condit ion requires the recovery of the 
partial charge of refrigerant in the vehicle A/C sys­
tem and another complete evacuation and charge 
procedure. 

• Press " H O L D / C O N T ' on the keypad to interrupt 
the cycle. 

• Press " R E S E T " to reset the unit. 

DIAGNOSIS OF THE REFRIGERANT RECOVERY, 
RECYCLING AND RECHARGING SYSTEM 

P R O B L E M POSSIBLE CAUSE CORRECTION 

RECOVERY OPERATION 

Recovery 
C o m p r e s s o r Does 
No t Star t 

• "Main Power" switch off. 
• Power cord not plugged in or no power 

at plug. 
• "Fu l l " on digital display. 

• "H i -P" on digital display. 

• Faulty components. 

• Turn on "Main Power " switch. 
• Check circuit for power. 

• Change the tank according to the man­
ufacturer's instructions. 

• Check the valves on the unit tank to be 
sure they are open . 

• Operate recycl ing only to activate auto­
matic air purge. Excessive air raises 
the tank presure. Refer to manufactur­
er 's instructions. 

• Call Tech Assist 1-800-345-2233. 

R u n s A S h o r t T i m e , 
B u t Does Not 
Comp le te Recove ry 

• Tank valves not open. 
• Manifold valves not open. 
• Faulty components. 

• Open both valves on the tank. 
• Open both va lves on the manifold. 
• Call Tech Assist 1-800-345-2233. 

A 

CHECK REFRIGERANT 

D I S P L A Y 

A. BEEPER 
B. HIGH SIDE VALVE CLOSED 
C. LOW SIDE VALVE OPEN 

2901r4839 

F igu re 2 0 — S y s t e m C h a r g i n g 

• Recover the refrigerant that has been charged 
into the sys tem, refer to "Refr igerant Recovery." 

3. Add refrigerant to the tank fol lowing the manufac­
turer 's ins t ruct ions, and refer to Step 1 under 
"Evacuat ion. " 
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DIAGNOSIS OF THE REFRIGERANT RECOVERY, 
RECYCLING AND RECHARGING SYSTEM (cont'd) 
P R O B L E M POSSIBLE CAUSE C O R R E C T I O N 

Runs Bu t W o n ' t 
S h u t Off 

• Oil drain valve not c losed. 
• Leak in vahicle system. 
• Return oil solenoid valve open. 
• Faulty components. 

• Close the oil drain va lve. 
• Locate and repair system leak. 
• Replace solenoid valve. 
• Call Tech Assist 1-800-345-2233. 

RECYCLING OPERATION 
Mois tu re Ind ica to r 
Will Not Tu rn Green 
Du r i ng A u t o m a t i c 
Recyc l i ng (Occu rs 
Dur ing A /C S y s t e m 
Evacua t ion ) 

• Saturated filter-drier. 

• Faulty moisture indicator. 

• Remove and replace filter-drier follow­
ing manufacturer 's instructions. 

• Remove and replace the moisture indi­
cator. 

Ref r igerant Does Not 
F low Du r i ng 
Recyc l i ng 

• Refrigerant supply empty or low. 

• Faulty moisture indicator. 

• Check display for " C H E C K REFRIGER­
ANT" . If shown, add more refrigerant 
before recycl ing. Refer to manufactur­
er 's instructions. 

• Open the valves. 

No Power W h e n 
POWER S w i t c h Is 
O n — N o D isp lay 
S h o w i n g 

• Unit unplugged. 
• No power at wal l outlet. 

• Plug unit into power source outlet. 
• Locate problem wi th outlet or change 

outlets. 

Vacuum P u m p Does 
Not Star t 

• Vacuum pump unplugged. 
• Check extension cord (if used). 
• Faulty components. 

• Plug pump into power source. 
• Try without extension cord. 
• Call Tech Assist 1-800-345-2233. 

Aud ib l e Tone 
S o u n d s D u r i n g 
Ref r igerant Trans fer 

• Transfer stopped or too slow. 

• Refrigerant supply low. 

• Start vehicle A/C system and pull rest 
of refrigerant into system. 

• Add refrigerant to the tank. Refer to 
manufacturer 's instructions. 

Vacuum P u m p R u n s , 
B u t L o w S i d e Gauge 
Does Not Reg is ter 
A n App rop r i a te 
Vacuum 

• Low side valve c losed. 
• Pump oil contaminated. 

• Charging line loose. 
• Manifold leaking. 

• Open low side valve. 
• Change oi l . Refer to manufacturer 's 

instructions. 
• Check connect ions. 
• Check connect ions. 

D0289 

AIR CONDITIONING SYSTEM 
ODOR PROCEDURE 

Odors emitted from the air condit ioning system pri­
marily at startup in hot, humid cl imates. This odor may 
be the result of debris in the heater/evaporator case or 
growth of mold on the evaporator core. To address this 
condit ion, use the fol lowing equipment and procedure. 

Tools Required: 
J 36645 Air Condit ioning Cleaning Gun 
G M Goodwrench Air Condit ioning System Disin­

fectant Kit 

C A U T I O N : P r o c e d u r e s h o u l d o n l y b e p e r ­
f o r m e d o n a c o l d v e h i c l e t o p r e v e n t t h e d i s i n ­
f e c t a n t f r o m c o m i n g i n c o n t a c t w i t h h o t 
e n g i n e c o m p o n e n t s . D i s i n f e c t a n t c a n c a u s e 
s u b s t a n t i a l b u t t e m p o r a r y e y e i n j u r y . D o n o t 
g e t i n e y e s o r c l o t h i n g . W a s h t h o r o u g h l y w i t h 
s o a p a n d w a t e r a f te r h a n d l i n g . 

I m p o r t a n t 

» If disinfectant gets into eyes, hold eyelids open 
and f lush with a steady, gentle stream of water 
for 15 minutes. Obtain medical attention if irrita­
t ion persists. 
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1. Put on rubber gloves and safety goggles. 
2. Pour the small bott le of the two-part G M Good-

wrench Air Condi t ioning Sys tem Dis infectant Kit 
into the large bottle. Seal and invert the large con­
tainer once or twice to mix contents. 

3. Check underneath the vehicle to verify that drain 
outlet is not p lugged. 

4 . Connect battery charger to avoid draining the bat­
tery during cleaning procedure. 

5. Remove blower resistor, leaving wir ing connectors 
attached. Refer to "Blower Motor Resistor." 

11. Turn pedestal fan on "H igh" to provide cross venti­
lation during c leaning procedure. 

12. Using J 36645, or equivalent spray gun, insert the 
nozzle of the spray gun through the blower resistor 
opening and insert s iphon hose into container of 
disinfectant. Spray directly toward evaporator face 
taking extra care to ensure adequate coverage of 
the corner and edges, completely saturating the 
entire core. Use the entire container of solut ion. 

9 Important 

NOTICE: Do not allow the metal coils of the 
blower resistor to become grounded to any 
metal surface as this may result in internal 
circuitry damage. 

6. Check heater/evaporator case for debr is. Remove 
any debris present through blower resistor opening. 
If debris is imbedded into the evaporator core face 
and cannot be removed, the core will have to be 
removed from the vehicle and c leaned. If a large 
amount of debris is present in the heater/evapora­
tor case the air inlet screen will require seal ing 
around the air intake in the cowl area. 

7. Turn the ignition to the " O N " posit ion but do not 
start vehicle. 

8. Set mode selector to "Ven t , " b lower speed to 
"LOW," and temperature to full " C O L D . " 

9. Open all windows and doors. Exit vehic le. 
10. Place a drain pan with at least a 2-quart capacity 

below heater/evaporator drain hole to col lect disin­
fectant and rinse water runoff. If necessary, install 
additional hose onto drain so that all f luid goes into 
the drain pan. 

• Do not al low disinfectant to come into contact 
w i t h hot e n g i n e c o m p o n e n t s s u c h as the 
exhaust mani fo ld. 

13. Reach into vehic le and turn the ignit ion to the 
"OFF" posit ion, and al low the core to soak for 5 
minutes. 

14. Double check underneath the vehic le to verify 
proper drain operat ion. If necessary, unclog and 
increase drain plug slits with a razor blade or sharp 
knife. 

15. Reach into the vehicle and turn the ignition to the 
" O N " posit ion, but do not start vehicle. 

16. Thoroughly rinse the evaporator core with clean 
water using the spray gun to remove all disinfec­
tant residue. At least a 2-quart rinse is recommend­
ed. 

17. Reach into the vehicle and turn the ignition to the 
"OFF" posit ion and then reinstall the blower resis­
tor. Refer to "Blower Motor Resistor." 

18. Dispose of disinfectant properly and rinse water 
runoff col lected in the drain pan in an approved 
manner. 

ON-VEHICLE SERVICE 
COMPRESSOR 

4.3L, 5.0L and 5.7L E N G I N E S 

Remove or D isconnect (Figure 2 1 ) 4- + 

1. Negative battery cable. Refer to SECTION OA. 
2 . Discharge and recover refrigerant f rom the system. 
3. Drive belt. Refer to SECTION 6 B 1 . 
4. Refrigerant hose assembly f rom compressor. Refer 

to "Compressor and Condenser Hose Assembly. " 

• Cap or plug all open connect ions. 

5. Electrical connectors, as necessary. 
6. Nuts (4) and bolts (3). 
7. Compressor (1) f rom bracket (2). 

• Drain and measure compressor oi l . 

Install or Connect (Figure 21) 

1. Compressor (1) to bracket (2). Refer to "Refr iger­
ant Oil Distribution," if replacing compressor. 

NOTICE: Refer to "Notice" on page 1B-1. 

2. Bolts (4) and nuts (3). 

Tighten 

• Bolts (4) to 33 N.m (24 lbs. ft.). 

Electrical connectors, as necessary. 
Refrigerant hose assembly to compressor. Refer to 
"Compressor and Condenser Hose Assembly." 
Drive belt. Refer to SECTION 6 B 1 . 
Negative battery cable. 

7. Refrigerant to the system. 

• Check the system for leaks. 

7 .4L ENGINES 

Remove or D isconnect (Figure 22) 

1. Negative battery cable. Refer to SECTION OA. 
2. Discharge and recover refrigerant from the system. 
3. Drive belt. Refer to SECTION 6 B 1 . 



1B-26 HEATER, VENTILATION, AND AIR CONDITIONING 

4 . Refrigerant hose assembly f rom compressor. Refer 
to "Compressor and Condenser Hose Assembly." 

• Cap or plug all open connect ions. 

5. Electrical connectors, as necessary. 
6. Bolts (5). 
7. Bolt (12). 
8. Bolt (15). 
9. Bolt (13). 

10. Braces (11 and 14). 
11 . Compressor (1). 

• Drain and measure compressor oil. 

{•»<•{ Ins ta l l o r C o n n e c t (F igure 22) 

NOTICE: For steps 3, 4, 5, and 6, refer to 
"Notice" on page 1B-1. 

1 . Compressor (1). Refer to "Refr igerant Oil Distr ibu­
t ion," if replacing compressor. 

2 . Braces (11 and 14). 
3. Bolt (13). 
4 . Bolt (15). 
5. Bolt (12). 
6. Bolts (5). 

T i g h t e n 

• Bolts (5) to 50 N.m (37 lbs. f t .) . 
• Bolts (12 and 15) to 84 N.m (62 lbs. ft.). 
• Bolt (13) to 65 N.m (48 lbs. ft.). 

1. COMPRESSOR, A/C 
2. BRACKET, DRIVE BELT TENSIONER 
3. BOLT, COMPRESSOR MOUNTING 
4. NUT, COMPRESSOR MOUNTING 

V3377 

7. Electrical connectors, as necessary. 
8. Refrigerant hose assembly to compressor. Refer to 

"Compressor and Condenser Hose Assembly." 
9. Drive belt. Refer to SECTION 6 B 1 . 

10. Negative battery cable. 
11 . Refrigerant to the sys tem. 

• Check the system for leaks. 

6.5L DIESEL ENGINES 

R e m o v e o r D i s c o n n e c t (F igure 23) 

1. Negative battery cable. Refer to SECTION OA. 
2. Discharge and recover refrigerant f rom the system. 
3. Drive belt. Refer to SECTION 6 B 1 . 
4 . Refrigerant hose assembly from compressor. Refer 

to "Compressor and Condenser Hose Assembly." 

• Cap or plug all open connect ions. 

5. Electrical connectors, as necessary. 
6. Nuts (23). 
7. Bolt (18) and washer (17). 
8. Bolt (20) and washer (19). 
9. Bolt (21) and washer (22). 

10. Bolt (24) and washer (25). 
11. Bracket (26). 
12. Compressor (1). 

• Drain and measure compressor oi l . 

- • 4 - Insta l l o r C o n n e c t (F igure 23) 

NOTICE: For steps 3, 4, 5, 6, and 7, refer to 
"Notice" on page 1B-1.-

1. Compressor (1). Refer to "Refr igerant Oil Distr ibu­
t ion," if replacing compressor. 

2. Bracket (26). 
3. Washer (25) and bolt (24). 
4 . Washer (22) and bolt (21). 
5. Washer (19) and bolt (20). 
6. Washer (17) and bolt (18). 
7. Nuts (23). 

T i g h t e n 

F igu re 2 1 — C o m p r e s s o r M o u n t i n g (4.3L, 5 .0L, a n d 
5.7L Eng ines ) 

• Bolts (18, 20, 2 1 , and 24) to 4 0 N.m (30 lbs. 
ft.). 

• Nuts (23) to 23 N.m (17 lbs. f t .) . 

8. Electrical connectors, as necessary. 
9. Refrigerant hose assembly to compressor. Refer to 

"Compressor and Condenser Hose Assembly." 
10. Drive belt. Refer to SECTION 6 B 1 . 
11 . Negative battery cable. 
12. Refrigerant to the system. 

• Check the system for leaks. 

COMPRESSOR SEALING 
WASHERS 

• When install ing sealing washers, keep dirt and for­
eign material f rom getting on the seal ing surfaces 
of the washers, hose block, or compressor ports. 
Clean all seal ing surfaces with a lint-free rag. 

• Do not reuse seal ing washer. 
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V I E W A 

1. COMPRESSOR, A/C 
5. BOLT, COMPRESSOR MOUNTING 
6. BOLT, COMPRESSOR MOUNTING 
7. BRACKET, A/C COMPRESSOR BELT IDLER PULLEY 
8. STUD, A/C COMPRESSOR IDLER PULLEY BRACKET 
9. BOLT, A/C COMPRESSOR IDLER PULLEY BRACKET 

10. BRACE, A/C COMPRESSOR 
11. BRACE, A/C COMPRESSOR OUTER 
12. BOLT, A/C COMPRESSOR BRACE MOUNTING 
13. BOLT, A/C COMPRESSOR BRACE MOUNTING 
14. BRACE, A/C COMPRESSOR INNER 
15. BOLT, A/C COMPRESSOR BRACE MOUNTING 

F9694 

Figure 2 2 — C o m p r e s s o r Mounting (7.4L Engines) 

• Sealing washers do not have to be oiled prior to 
assembly. 

1. Install seal ing washer onto pilots of suction/dis­
c h a r g e b lock f i t t i ng . W a s h e r s m u s t " b o t t o m " 
against surface of block fitting (figure 24). 

2. Install hose block to the compressor making sure 
the seal ing washers are seated within the compres­
sor machined surfaces (figure 25). 

NOTICE: Refer to "Notice" on page 1B-1. 

3. Hold block in place, hand t ighten attachment bolt 
(30). 

Tighten 

• Bolt (30) to 34 N.m (25 lbs. ft.). 

[ f | Important 

COMPRESSOR AND 
CONDENSER HOSE 

ASSEMBLY 
Refer to the following f igures for the models listed 

below: 

• Pickup/Extended Cab Models (4.3L, 5.0L, 5.7L, 
and 7.4L Engines): refer to f igure 26 . 

• All Models (6.5L Diesel Engines): refer to figure 
26. 

• Suburban/Crew Cab Models (7.4L Engines w/o 
Aux. Heater or A/C) : refer to f igure 26 . 

• Suburban/Util ity and Crew Cab Models (5.7L 
Engines w/o Aux. A /C) : refer to f igure 27. 

• Suburban Models (7.4L Engines and Aux. Heat­
er): refer to f igure 28 . 

• If correct washers are used, there should be a 
1.2-mm (0.047-inch) space between the suc­
t ion/discharge hose block and the compressor 
rear head. 

Remove or D isconnect (F igures 26 , 27, and 

28) 

1. Negative battery cable. Refer to SECTION OA. 
2. Discharge and recover refrigerant f rom the system. 
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F igure 2 3 — C o m p r e s s o r M o u n t i n g (6.5L Diese l Eng ines ) 

3. Gril le. Refer to SECTION 2B. 
4 . Bolt (30). 
5. Hose assembly (28) from rear of the compressor 

d ) . 
6. Seal ing washers. Refer to "Compressor Seal ing 

Washers . " 
7. Hose assembly (28) from accumulator (31). 
8. O-ring seal (33). 
9. Hose assembly (28) from condenser (32). 

10. O-ring seal (34). 

• Cap or plug all open connect ions. 

Install or Connec t (F igures 26 , 27, and 28) 

NOTICE: For steps 2, 4, and 7, refer to "No­
tice" on page 1B-1. 

\<s> 
N \ ! 

1. COMPRESSOR, A/C 
28. HOSE, REFRIGERANT 
29. WASHER, COMPRESSOR SEALING" ' V3378 

1. COMPRESSOR, A/C 
28. HOSE, REFRIGERANT 
29. WASHER, COMPRESSOR SEALING 
30. BOLT, REFRIGERANT HOSE 

V3379 

Figure 25—Seal ing Washer Installation (2 of 2) 

1. New O-ring seal (34). 
• Coat O-ring seal with 525 viscosity refrigerant 

oil . 
2. Hose assembly (28) to condenser (32). 

Tighten 

Figure 24—Seal ing Washer Installation (1 of 2) 

• Hose assembly (28) to 24 N.m (18 lbs. ft.). 
3. New O-ring seal (33). 

• Coat O-ring seal with 525 viscosity refrigerant 
oil . 

4. Hose assembly (28) to accumulator (31). 
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32. CONDENSER, A/C 
33. SEAL, O-RING 
34. SEAL, O-RING 
35. CLAMP, A/C COMPRESSOR HOSE 

Figure 2 6 — C o m p r e s s o r a n d C o n d e n s e r Hose A s s e m b l y 

32. CONDENSER, A/C 
33. SEAL, O-RING 
34. SEAL, O-RING 
35. CLAMP, A/C COMPRESSOR HOSE 

V3381 

Figure 2 7 — C o m p r e s s o r a n d C o n d e n s e r Hose A s s e m b l y 



1B-30 HEATER, VENTILATION, AND AIR CONDITIONING 

V I E W A 

1. COMPRESSOR, A/C 
28. HOSE, REFRIGERANT 
30. BOLT, REFRIGERANT HOSE 
31. ACCUMULATOR, A/C 
32. CONDENSER, A/C 
33. SEAL, O-RING 
34. SEAL, O-RING 
35. CLAMP, A/C COMPRESSOR HOSE 

V3382 

F igu re 2 8 — C o m p r e s s o r a n d C o n d e n s e r Hose A s s e m b l y 

Q T i g h t e n Ins ta l l o r Connec t (F igure 29) 

• Hose assembly (28) to 41 N.m (30 lbs. ft.). 

5. Seal ing washers. Refer to "Compressor Seal ing 
Washers . " 

6. Hose assembly (28) to the rear of the compressor 
0 ) . 

NOTICE: Refer to "Notice" on page 1B-1. 

7. Bolt (30). 

T i g h t e n 

1. New O-ring seal. 

• Coat O-ring seal with 525 viscosity refrigerant 
oi l . 

2 . Compressor pressure switch. 

T igh ten 

• Bolt (30) to 34 N.m (25 lbs. ft.). 

8. Gril le. Refer to SECTION 2B. 
9. Negat ive battery cable. 

10. Refr igerant to the system. 

• Check the system for leaks. 

COMPRESSOR PRESSURE 
SWITCH 

\ + + \ R e m o v e o r D i s c o n n e c t (F igure 29) 

1 . Negat ive battery cable. Refer to SECTION OA. 
2 . Electrical connectors, as necessary. 
3. Compressor pressure switch. 
4. O-ring seal . 

• Compressor pressure switch to 6 N.m (53 lbs. 
in.). 

3. Electrical connectors, as necessary. 

4 . Negat ive battery cable. 

EVAPORATOR TUBE 

R e m o v e or D i sconnec t (F igure 30) 

1. Negat ive battery cable. Refer top SECTION OA. 
2. Discharge and recover refrigerant f rom the sys tem. 
3. Auxi l iary heater pipe, if equipped. Refer to S E C ­

T ION 1A. 
4 . Coolant recovery reservoir. Refer to SECTION 6 B 1 . 
5. Evaporator tube (41) f rom evaporator (39). 
6. O-ring seal (40). 
7. Evaporator tube (41) f rom condenser (32). 
8. O-ring seal (42). 
9. Evaporator tube (41) f rom clip (43). 
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VIEW A 

VIEW B 

A. 4 .3L E N G I N E S 
B. 7 .4L, 6 .5L E N G I N E S 
1. S W I T C H , A /C C O M P R E S S O R 

PRESSURE 
2 . SEAL , O - R I N G 
3. C O M P R E S S O R , A / C 
4 . H O S E A S S E M B L Y , 

C O M P R E S S O R A N D C O N D E N S E R 
5. C O N D E N S E R , A / C 

3101r5220 

Figure 2 9 — C o m p r e s s o r P r e s s u r e Switch 
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32. CONDENSER, A/C 
39. EVAPORATOR, A/C 
40. SEAL O-RING 
41. TUBE, A/C EVAPORATOR 
42. SEAL, O-RING 
43. CLIP, A/C EVAPORATOR TUBE F9696 

Figure 30—Evaporator Tube 

|-»4-| Install or C o n n e c t (Figure 30) 

NOTICE: For steps 3 and 5, refer to "Notice" 
on page 1B-1. 

1. Evaporator tube (41) into clip (43). 
2. New O-ring seal (42). 

• Coa t O-ring seal with 525 viscosity refrigerant 
o i l . 

3. Evaporator tube (41) to condenser (32). 

Tighten 

• Evaporator tube (41) to 24 N.m (18 lbs. ft.). 

4 . N e w O-ring seal (40). 

• Coa t O-ring seal with 525 viscosity refrigerant 
oi l . 

5. Evaporator tube (41) to evaporator (39). 

BLOWER MOTOR RELAY 
R e m o v e or D isconnect (Figure 31) 

1. Negat ive battery cable. Refer to SECTION OA. 
2. Instrument panel compartment. Refer to SECTION 

10A4. 
3. Electr ical connectors, as necessary. 
4 . Relay (76) f rom relay bracket. 

- n - Install or C o n n e c t (Figure 31) 

ft 

Tighten 

• Evaporator tube (41) to 24 N.m (18 lbs. ft.). 

6. Coolant recovery reservoir. Refer to SECTION 6 B 1 . 
7. Auxi l iary heater pipie, if equipped. Refer to SEC­

T ION 1A. 
8. Negat ive battery cable. 
9. Refr igerant to the system. 

• Check the system for leaks. 

1 . Relay (76) to relay bracket. 
2. Electrical connectors, as necessary. 
3. Instrument panel compartment. Refer to SECTION 

10A4. 
4 . Negat ive battery cable. 

• Check circuit operat ion. 

CONDENSER 
|<"»| R e m o v e or D isconnect (Figure 32) 

1. Discharge and recover refrigerant f rom the sys tem. 
2 . Gri l le. Refer to SECTION 2B. 
3. Hood primary latch support. 
4 . Auxi l iary cool ing fan, if equipped. Refer to S E C ­

T I O N 6 B 1 . 
5. Refr igerant hose f rom condenser. Refer to " C o m ­

pressor and Condenser Hose Assembly." 
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73. SCREW, BLOWER MOTOR 
RESISTOR MOUNTING 

74. RESISTOR, BLOWER MOTOR 
75. SCREW, RELAY BRACKET MOUNTING 
76. RELAY, A/C C O M P R E S S O R 

F9691 

F igure 3 1 — B l o w e r Mo to r Re lay /Res is to r 

6. Evaporator tube f rom condenser. Refer to "Evapo­
rator Tube." 

• Cap or plug all open connections. 
7. Bolts (46). 
8. Brackets (45). 
9. Upper insulators (44). 

10. Condenser (32). 
• Bend the left grille support outboard to gain 

clearance for the condenser removal. 
11 . Lower insulators (47). 

Ins ta l l o r C o n n e c t (F igure 32) 

1. Lower insulators (47). 
2 . Condenser (32). Refer to "Refrigerant Oil Distribu­

t ion," if replacing condenser. 
3. Upper insulators (44). 
4 . Brackets (45). 

NOTICE: Refer to "Notice" on page f S - f . 

5. Bolts (46). 

T i gh ten 

• Bolts (46) to 4.5 N.m (40 lbs. in.). 
6. Evaporator tube to condenser. Refer to "Evaporator 

Tube." 
7. Refrigerant hose to condenser. Refer to "Compres­

sor and Condenser Hose Assembly." 
8. Auxil iary cool ing fan, if equipped. Refer to SEC­

TION 6 B 1 . 

32. CONDENSER, A/C 
44. INSULATOR, A/C CONDENSER 
45. BRACKET, A/C CONDENSER 
46. BOLT, A/C CONDENSER 
47. INSULATOR, A/C CONDENSER 

F9697 

F igu re 3 2 — C o n d e n s e r A s s e m b l y 

9. Hood primary latch support. 
10. Gri l le assembly. Refer to SECTION 2B. 
11. Refr igerant to the system. 

• Check the system for leaks. 

ACCUMULATOR 
R e m o v e o r D i s c o n n e c t (F igure 33) 

1. Negat ive battery cable. Refer to SECTION OA. 
2. Discharge and recover refrigerant f rom the system. 
3. Electr ical connectors, as necessary. 
4. Pressure cycling switch. 
5. Refr igerant hose f rom accumulator. Refer to "Com­

pressor and Condenser Hose Assembly." 
6. Accumulator f rom the evaporator. 
7. O-r ing seal . 

I m p o r t a n t 

• C a p or plug all open connect ions. 

8. Accumulator bracket screw. 
9. Accumulator . 

10. Upper and lower accumulator insulators. 

- •<- I ns ta l l o r C o n n e c t (F igure 33) 

1 . Upper and lower accumulator insulators. 
2. Accumulator (31). Refer to "Refr igerant Oil Distri­

but ion, " if replacing accumulator. 

NOTICE: Refer to "Notice" on page 1 S - f . 
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1. H O S E A S S E M B L Y , 
C O M P R E S S O R A N D C O N D E N S E R 

2. SEAL , O - R I N G 
3. A C C U M U L A T O R , A /C 
4 . S E A L , O - R I N G 
5. E V A P O R A T O R , A / C 
6. S C R E W , A / C A C C U M U L A T O R BRACKET 

7. NUT, A / C A C C U M U L A T O R BRACKET 
8. B R A C K E T , A /C A C C U M U L A T O R 
9. S C R E W , A / C A C C U M U L A T O R BRACKET 

10. I N S U L A T O R , A /C A C C U M U L A T O R UPPER 
11. I N S U L A T O R , A /C A C C U M U L A T O R LOWER 

3101r5221 

3. Accumulator bracket screw. 

^ \ T i g h t e n 

• Screw to 6 N.m (53 lbs. in.). 

4. New O-ring seal . 

F igure 3 3 — A c c u m u l a t o r 

EXPANSION (ORIFICE) TUBE 
FRONT A / C SYSTEM (C60) 

Tool Required: 
J 26549-E Orifice Tube Remover and Installer cr 

Equivalent 

• Coat O-ring seal with 525 viscosity refrigerant 
oil . 

5. Accumulator to the evaporator. 

T i g h t e n 

4 - + R e m o v e or D i sconnec t (F igure 30) 

ft 

• Accumulator to 41 N.m (30 lbs. ft.). 

6. Refrigerant hose to accumulator. Refer to "Com­
pressor and Condenser Hose Assembly." 

7. Pressure cycl ing switch. 
8. Electrical connectors, as necessary. 
9. Negative battery cable. 

10. Refrigerant to the system. 

• Check the system for leaks. 

1. Discharge and recover refrigerant from the system. 
2. Gri l le. Refer to SECTION 2B . 
3. Evaporator tube (41) from condenser (32). Refer to 

"Evaporator Tube." 
4. O-r ing seal (42). 

• C a p or plug the open line. 

5. Expansion (orifice) tube from the condenser outlet 
p ipe, using J 26549-E or equivalent. 

In the event that difficulty is encountered during the 
removal of a restricted or plugged expansion (orifice) 
tube, the fol lowing procedure is recommended: 
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A. Remove as much of any impacted residue as pos­
sible. 

B. Careful ly app ly hea t wi th heat gun (hair drier, 
epoxy drier or equivalent) approximately 7 m m (1/4 
inch) f rom dimples on inlet pipe. Do not overheat 
pipe. 

NOTICE: If the system has a pressure switch 
near the expansion tube location, it should 
be removed prior to heating the pipe to avoid 
damage to switch. 

C. While applying heat, use expansion tube removal 
tools J 26549-E or equivalent to grip the expansion 
(orifice) tube. Use a turning motion along with a 
push-pu l l mo t i on to loosen the impac ted expan -
sion(orifice) tube and remove it. 

EVAPORATOR CORE 
R e m o v e o r D i s c o n n e c t (F igure 34) 

Ins ta l l o r C o n n e c t (F igure 30) 

1. Expansion tube into condenser outlet pipe, using 
J 26549-E or equivalent. 

2. New O-ring seal (42). 
• Coat O-ring sea l with 525 viscosity refrigerant 

oi l . 
• Insert the short screen end of the new orifice 

into the evaporator tube. 
3. Evaporator tube (41) to condenser (32). Refer to 

"Evaporator Tube . " 
4. Grille. Refer to SECTION 2B. 
5. Refrigerant to the system. 

• Check the sys tem for leaks. 

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21 

Negative battery cable. Refer to SECTION OA. 
Engine coolant. Refer to SECTION 6 B 1 . 
Discharge and recover refrigerant from the system. 
Instrument panel compartment. Refer to SECTION 
10A4. 
Electrical connectors, as necessary. 
Center f loor air distribution duct. 
ECM and mount ing tray. 
Hinge pillar tr im panels. Refer to SECTION 10A4. 
Blower motor cover. 
Blower motor (60). Refer to "Blower Motor and 
Fan." 
Steering whee l . Refer to SECTION 3F. 
Tilt back instrument panel assembly. Refer to SEC­
TION 10A4. 
Coolant recovery reservoir. Refer to SECTION 6 B 1 . 
Heater hoses. Refer to SECTION 1A. 
Evaporator tube. Refer to "Evaporator Tube." 
Accumulator. Refer to "Accumulator." 
Screws (52 and 64). 
Nut (50). 
Screw (56). 
Module assembly (57). 

• May be necessary to have an assistant when 
removing module assembly. 

Evaporator case bottom cover plate (63). 
• Remove the seven screws that hold the cover 

plate to the module assembly. 

50. NUT, ACCUMULATOR BRACKET MOUNTING 
51. BRACKET, A/C ACCUMULATOR 
52. SCREW, ACCUMULATOR BRACKET MOUNTING 
55. SEAL, AIR DISTRIBUTION DUCT 
56. SCREW, MODULE MOUNTING 
57. MODULE, HEATER AND A/C 
58. SEAL, A/C MODULE 
59. SCREW, BLOWER MOTOR MOUNTING 
60. MOTOR, BLOWER 
61. COVER, EVAPORATOR CASE 
62. PACK, RELAY 
63. PLATE, COVER 
64. SCREW, MODULE MOUNTING 

VIEW A 
V2689 

F igu re 34—Evapora to r /Hea te r Core Case 
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22. Heater core and seal f rom module assembly. 
23. Evaporator case cover (61). 

• Remove the four screws that hold the case cov­
er to the module assembly. 

24. Evaporator core. 

Ins ta l l o r C o n n e c t (F igure 34) 

1 . Evaporator core. Refer to "Refrigerant Oil Distribu­
t ion," if replacing evaporator core. 

NOTICE: For steps 2, 4, 6, 7, and 8, refer to 
"Notice" on page 1B-1. 

2. Evaporator case cover (61). 
• install the four screws that hold the case cover 

to the module assembly. 
3. Heater core and seal into module assembly. 
4. Evaporator case bottom cover plate (63). 

• Ins ta l l the s e v e n s c r e w s tha t ho ld the cover 
plate to the module assembly. 

5. Module assembly (57). 
• May be necessary to have an assistant when 

install ing module assembly. 
6. Screw (56). 
7. Nut (50). 
8. Screws (52 and 64). 

Tighten 

• Screw (56) to 11 N.m (97 lbs. in.). 
• Nut (50) to 2.8 N.m (25 lbs. in.). 
• Screws (52 and 64) to 1.9 N.m (17 lbs. in.). 

9. Accumulator. Refer to "Accumulator." 
10. Evaporator tube. Refer to "Evaporator Tube." 
11. Heater hoses. Refer to SECTION 1A. 
12. Coolant recovery reservoir. Refer to SECTION 6 B 1 . 
13. Instrument panel. Refer to SECTION 10A4. 
14. Steering wheel. Refer to SECTION 3F. 
15. Blower motor (60). Refer to "Blower Motor and 

Fan." 
16. Blower motor cover. 
17. Hinge pillar trim panels. Refer to SECTION 10A4. 
18. ECM and mount ing tray. 
19. Center floor air distribution duct. 
20. Electrical connectors, as necessary. 
2 1 . Instrument panel compartment. Refer to SECTION 

10A4. 
22. Engine coolant. Refer to SECTION 6 B 1 . 
23. Negat ive battery cable. 
24. Refrigerant to the system. 

• Check the system for leaks. 

BLOWER MOTOR AND FAN 
|+"»| R e m o v e o r D i s c o n n e c t (F igure 34) 

1. Negat ive battery cable. Refer to SECTION OA. 
2. Instrument panel compartment. Refer to SECTION 

10A4. 
3. Front screw from right door sill plate. 
4. Right hinge pillar tr im panel. Refer to SECTION 

10A4. 
5. Electrical connectors from ECM, as necessary. 
6. ECM and mounting bracket. 

7. Electrical connectors f rom blower motor (60), as 
necessary. 

8. Courtesy lamp (if equipped). 
9. Bolt f rom right lower dash support . 

10. Blower motor cover. 
11. Blower motor cool ing tube. 
12. Blower motor f lange screws (59). 
13. Blower motor (60). 

• Pull the blower motor forward carefully to avoid 
distort ing the blower fan . 

• May be necessary to pry back right side of 
instrument panel. 

+4-

I nspec t 

Blower motor terminals for distort ion. Clean corro­
sion f rom the terminals or replace the blower motor 
(60) as necessary. 
Flange of the blower motor (60) for damage or 
distortion that could cause an air leak. Repair as 
necessary. 

Blower fan for damage and distort ion. 

Ins ta l l o r C o n n e c t (F igu re 34) 

1. Blower motor (60). 
• Guide the blower motor and blower fan into 

posi t ion, being careful not to catch the blower 
fan on protruding parts. 

2. Blower motor f lange screws (59). 
3. Blower motor cool ing tube. 
4. Blower motor cover. 
5. Bolt to right lower dash support . 
6. Courtesy lamp (if equipped). 
7. Electrical connectors to b lower motor (16), as nec­

essary. 
8. Mounting bracket and ECM. 
9. Electrical connectors to E C M , as necessary. 

10. Right h inge pillar tr im panel . Refer to SECTION 
10A4. 

11. Front screw into front door sill plate. 
12. Instrument panel compartment . Refer to SECTION 

10A4. 
13. Negative battery cable. 

• Check circuit operat ion. 

BLOWER MOTOR RESISTOR 
R e m o v e o r D i s c o n n e c t (F i gu re 31) 

1. Negative battery cable. Refer to SECTION OA. 
2. Instrument panel compartment . Refer to SECTION 

10A4. 
3. Electrical connectors, as necessary. 
4. Screws (73). 
5. Blower motor resistor (74). 

- •4 - Ins ta l l o r C o n n e c t (F igu re 31) 

1. Blower motor resistor (74). 

NOTICE: Refer to "Notice" on page 1B-1. 
2. Screws (73). 

Q T i g h t e n 

• Screws (73) to 1.4 N.m (12 lbs. in.). 
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71. CONTROL, HEATER AND A/C 
72. SCREW, CONTROL MOUNTING 72 F9700 

4 . Control assembly (71). 

+«- Install or C o n n e c t (Figure 35) 

1. Electrical connectors, as necessary. 

2. Control assembly (71). 

NOTICE: Refer to "Notice" on page 1B-1. 

3. Screws (72). 
Tighten 

Figure 35-Control A s s e m b l y 

3. Electrical connectors, as necessary. 
4 . Instrument panel compartment. Refer to SECTION 

10A4 . 
5. Negative battery cable. 

• Check circuit operation. 

CONTROL ASSEMBLY 
AND BLOWER SWITCH 

Remove or Disconnect (Figure 35) 

1. Instrument panel bezel. Refer to SECTION 8C. 
2. Screws (72). 

• Pull the control assembly out from the instru­
ment panel. 

3. Electrical connectors, as necessary. 

• Screws (72) to 1.9 N.m (17 lbs. in.). 

4. Instrument panel bezel. Refer to SECTION 8C. 

• Check circuit operat ion. 

HEATER HOSES 
For complete replacement procedure, refer to SEC­

TION 1A. 

HEATER CORE 
For complete replacement procedure, refer to SEC­

TION 1A. 

AIR DISTRIBUTOR DUCT 
Remove or D isconnect (Figure 36) 

1. Negative battery cable. Refer to SECTION OA. 
2. Defroster nozzle (80). Refer to "Defroster Nozzle." 

V I E W A 

80. NOZZLE, DEFROSTER 
81. PANEL, INSTRUMENT 
82. MODULE, HEATER AND A/C 

V I E W B 

83. SCREW, DUCT MOUNTING 
84. DUCT, AIR DISTRIBUTOR 

V I E W C 

F9699 

Figure 36—Air Distributor Duct 
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3 . Five duct mounting screws ( 83 ) . 

• Two from each side dash vent outlet. 
• One from center dash vent outlet. 

4 . Duct (84) from instrument panel (81). 

Ins ta l l o r Connec t (F igure 36) 

Ins ta l l o r C o n n e c t (F igu re 37) 

1 . Duct (84) to instrument panel (81). 

NOTICE: Refer to "Notice" on page 1B-1. 

2 . Duct mounting screws (83). 

1. Defroster nozzle (80). 

NOTICE: For steps 2, 3, and 4, refer to "No­
tice" on page 1B-1. 

2. Screws (79). 

T i g h t e n St 

Q T igh ten 

• Screws (79) to 1.4 N.m (12 lbs. in.). 

3. Screws (78). 
4. Screws (77). 

ft T i g h t e n 

• Screws (83) to 1.9 N.m (17 lbs. in.). 

3. Defroster nozzle (80). Refer to "Defroster Nozz le. " 
4 . Negat ive battery cable. 

DEFROSTER NOZZLE 
J4"*j R e m o v e or D i s c o n n e c t (F igu re 37) 

1 . Negat ive battery cable. Refer to SECTION OA. 
2 . Tilt back instrument panel assembly (81). Refer to 

SECTION 10A4. 
3. Screws (77). 
4 . Screws (78). 
5. Screws (79). 
6. Defroster nozzle (80). 

• Screws (77 and 78) to 1.9 N.m (17 lbs. in.). 

5. Instrument panel . Refer to SECTION 10A4. 
6. Negative battery cable. 

TEMPERATURE/DEFROST 
ACTUATOR 

The temperature/defrost actuator is located on the left 
side of the air distr ibution case. 

R e m o v e o r D i s c o n n e c t (F igure 38) 

1. Negative battery cable. Refer to SECTION OA. 
2. Instrument panel compartment. Refer to SECTION 

10A4. 

V I E W A 

77. S C R E W , NOZZLE MOUNTING 
78. S C R E W , NOZZLE MOUNTING 
79. S C R E W , NOZZLE MOUNTING 
80. NOZZLE, D E F R O S T E R 
81. PANEL, INSTRUMENT 
82. MODULE, HEATER AND A /C 

V I E W B 

F9698 

F i gu re 37—Def ros te r Nozz le 
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Electrical connectors, as necessary. 
Adjuster links (66) f rom control lever (68). 
Screws (67). 

Temperature/defrost actuator (69). 

Adjust 

1 . Electrical connection to the actuator. 
2. Turn the ignition key to the run position and let the 

actuator position itself. 
3. Turn off the ignition key. 
4. Remove the actuator from the electrical connect ion. 

+<- Install or Connect (Figure 38) 

1 . Temperature/defrost actuator (69). 
2. Screws (67). 
3. Adjuster links (66) to control lever (68). 
4 . Electrical connectors, as necessary. 
5. Instrument panel compartment. Refer to SECTION 

10A4. 
6. Negative battery cable. 

• Check circuit operation. 

MODE ACTUATOR 
The mode actuator is located on the air distr ibutor 

case between the air distributor and blower assembly. 

Remove o r D i s c o n n e c t (F igu re 38) 

1 . Negative battery cable. Refer to SECTION OA. 
2. Instrument panel compartment. Refer to SECTION 

10A4. 
3. Electrical connectors, as necessary. 
4 . Screws (70). 
5. Mode actuator (65). 

^ | A d j u s t 

1. Electrical connection to the actuator. 
2. Turn the ignition key to the run posit ion and let the 

actuator posit ion itself. 
3. Turn off the ignition key. 
4. Remove the actuator f rom the electrical connect ion. 

• 4 - Install or Connect (Figure 38) 

1 . Mode actuator (65). 
2. Screws (70). 
3. Electrical connectors, as necessary. 
4 . Instrument panel compartment. Refer to SECTION 

10A4. 
5. Negative battery cable. 

• Check circuit operat ion. 

V I E W B F 9 6 8 g 

Figure 38—Temperature /Def ros t and Mode Ac tua to r 



1B-40 HEATER, VENTILATION, AND AIR CONDITIONING 

ON-VEHICLE SERVICE—REAR A/C SYSTEM 
(SUBURBAN) 

CONTROL ASSEMBLY 
FRONT O V E R H E A D (AUX. HEATER A N D A/C) 

R e m o v e o r D i sconnec t (F igure 39) 

1 . Roof console (1). Refer to SECTION 10A4. 
2 . Electrical harness (2) from control assembly (3). 
3. Control assembly (3) f rom roof console (1). 

i ns ta l l o r Connec t (F igure 39) 

1 . Control assembly (3) to roof console (1). 
2 . Electrical harness (2) to control assembly (3). 
3. Roof console (1). Refer to SECTION 10A4. 

• Check circuit operation. 

1. CONSOLE, ROOF 
2. HARNESS, ELECTRICAL 
3. CONTROL, AUXILIARY HEATER AND A/C 

V3391 

F igure 39—Fron t Overhead Aux i l i a r y C o n t r o l 
S w i t c h 

CENTER O V E R H E A D (AUX. HEATER A N D A/C) 

R e m o v e o r D i sconnec t (F igure 40) 4 -+ 

1. Bezel (5). 
2. Control assembly (3) from roof panel (4). 
3. Electrical harness (2) from control assembly (3). 

Ins ta l l o r C o n n e c t (F igure 40) 

1. Electrical harness (2) to control assembly (3). 
2. Control assembly (3) to roof panel (4). 
3. Bezel (5). 

• Check circuit operation. 

EVAPORATOR TUBE 
R e m o v e o r D i sconnec t (F igure 41) 

1. Discharge and recover refrigerant f rom the system. 
2. Evaporator tube (10) from evaporator (17). 
3. O-ring seal (18). 
4. Evaporator tube (10) from condenser (9). 
5. O-ring seal (18). 
6. Evaporator tube (10) f rom auxi l iary evaporator 

hose (15). 
7. O-ring seal . 
8. Evaporator tube (10). 

+4- Ins ta l l o r C o n n e c t (F igure 41) 

NOTICE: For steps 3, 5, and 7, refer to "No­
tice" on page 1B-1. 

1. Evaporator tube (10). 
2. New O-ring seal . 

• Coat O-ring seal with 525 viscosity refrigerant 
oil . 

2. HARNESS, ELECTRICAL 
3. CONTROL, AUXILIARY HEATER AND A/C 
4. PANEL, ROOF INNER TRIM 
5. BEZEL, AUXILIARY HEATER AND A/C 

V3392 

Figure 40—Cente r O v e r h e a d A u x i l i a r y C o n t r o l S w i t c h 



HEATER, VENTILATION, AND AIR CONDITIONING 1B-41 

9. CONDENSER, A/C 
10. T U B E , A/C EVAPORATOR 
15. H O S E , AUX. A/C EVAPORATOR 
16. CLIP, A/C EVAPORATOR T U B E 
17. EVAPORATOR, A/C 
18. O-RING 

V2694 

Figure 4 1 — A u x i l i a r y Evapo ra to r Tube 

3. Evaporator tube (10) to auxil iary evaporator hose 
(15). 

T i g h t e n 

• Evaporator tube (10) to 24 N.m (18 lbs. f t .) . 
4 . New O-ring seal (18). 

• Coat O-ring seal with 525 viscosity refrigerant 
oi l . 

5. Evaporator tube (10) to condenser (9). 

T i gh ten 

• Evaporator tube (10) to 24 N.m (18 lbs. ft.). 
6. New O-ring seal (18). 

• Coat O-ring seal with 525 viscosity refrigerant 
oi l . 

7. Evaporator tube (10) to evaporator (17). 

3. Compressor support braces. 
4 . Bolt (7). 
5. Hose assembly (11) from rear of the compressor 

(8). 
6. Sealing washers. Refer to "Compressor Seal ing 

Washers." 
7. Hose assembly (11) from accumulator (6). 
8. O-ring seal (12). 
9. Vacuum tank. 

10. Hose assembly (11) from condenser (9). 
11 . O-ring seal (13). 
12. Hose assembly (11) f rom auxi l iary compressor 

hose (21) (figure 43). 
13. O-ring seal (22). 

• Cap or plug all open connections. 

Insta l l o r C o n n e c t (F igures 42, 43 , a n d 44) 

T i g h t e n 

• Evaporator tube (10) to 24 N.m (18 lbs. ft.). 
8. Refrigerant to the system. 

• Check the system for leaks. 

COMPRESSOR AND 
CONDENSER HOSE ASSEMBLY 

NOTICE: For steps 2, 4, 6, and 8, refer to 
"Notice" on page 1B-1. 

1. New O-ring seal (22). 
• Coat O-ring seal with 525 viscosity refrigerant 

oil. 
2. Hose assembly (11) to auxiliary compressor hose 

(21) (figure 43). 

R e m o v e o r D i s c o n n e c t (F igures 42, 43 , a n d 

44) 

1 . Discharge and recover refrigerant f rom the sys tem. 
2. Auxi l iary heater pipe, if equipped. Refer to S E C ­

T ION 1A. 

T igh ten 

• Hose assembly (11) to 24 N.m (18 lbs. ft.). 
3. New O-ring seal (13). 

• Coat O-ring seal with 525 viscosity refrigerant 
oil. 



1B-42 HEATER, VENTILATION, AND AIR CONDITIONING 

6. ACCUMULATOR, A/C 
7. BOLT, REFRIGERANT HOSE MOUNTING 
8. COMPRESSOR, A/C 
9. CONDENSER, A/C 

10. TUBE, A/C EVAPORATOR 
11. HOSE, A/C COMPRESSOR AND CONDENSER 
12. O-RING 
13. O-RING 
14. CLAMP, A/C COMPRESSOR AND CONDENSER HOSE 

V3393 

F igu re 4 2 —C o m p r e s s o r a n d C o n d e n s e r H o s e A s s e m b l y (5.7L Eng ines ) 

4. Hose assembly (11) to condenser (9). 

Tighten 

R E A R A U X I L I A R Y H O S E A S S E M B L Y 

• Hose assembly (11) to 24 N.m (18 lbs. ft.). 

5. New O-ring seal (12). 

• Coat O-ring seal with 525 viscosity refrigerant 
oi l . 

6. Hose assembly (11) to accumulator (6). 

Tighten St 
• Hose assembly (11) to 41 N.m (30 lbs. ft.). 

7. Seal ing washers. Refer to "Compressor Sealing 
Washers . " 

8. Hose assembly (11) to the rear of the compressor 
(8) . 

NOTICE: Refer to "Notice" on page 1B-1. 

9. Bolt (7). 

Tighten 

• Bolt (7) to 34 N.m (25 lbs. ft.). 

10. Compressor support braces. 
11. Auxi l iary heater pipe, if equipped. Refer to SEC­

T ION 1A. 
12. Refr igerant to the system. 

• Check the system for leaks. 

R e m o v e o r D i s c o n n e c t (F igu res 41 through 

45) 

1. Discharge and recover refrigerant f rom the system. 
2. Air cleaner assembly. 
3. Evaporator tube (10) f rom aux i l ia ry evaporator 

hose (15) (figure 41). 
4. O-ring seal . 

• Raise the vehicle and support with suitable safety 
stands. 

5. Refrigerant hose assembly (11) f rom auxil iary com­
pressor hose (21) (figure 43) . 

6. O-ring seal (22). 
7. Right front wheelhouse. Refer to SECTION 2B . 
8. Auxil iary evaporator hose (20) f rom auxil iary evap­

orator (26) (figure 44). 
9. O-ring seal (25). 

10. Auxil iary compressor hose (21) f rom auxil iary evap­
orator (26) (figure 44). 

11 . O-ring seal (25). 
12. Screws (24). 
13. Hose clips (23). 
14. Auxil iary evaporator hose (20). 
15. Auxil iary compressor hose (21). 

Ins ta l l o r C o n n e c t (F igures 41 through 45) 

NOTICE: For steps 4, 6, 8, 11, and 13, refer to 
"Notice" on page 1B-1. 



HEATER, VENTILATION, AND AIR CONDITIONING 1B-43 

10. 
11. 
12. 
13. 
14. 

V I E W A 
6. ACCUMULATOR, A/C 
7. BOLT, REFRIGERANT HOSE MOUNTING 
8. C O M P R E S S O R , A/C 
9. CONDENSER, A/C 

T U B E , A /C EVAPORATOR 
H O S E , A/C COMPRESSOR AND CONDENSER 
O-RING 
O-RING 
CLAMP, A/C COMPRESSOR AND CONDENSER HOSE 

V2693 

1. Auxi l iary compressor hose (21). 
2. Auxi l iary evaporator hose (20). 
3. Hose cl ips (23). 
4. Screws (24). 

Figure 4 3 — C o m p r e s s o r and C o n d e n s e r Hose A s s e m b l y (7.4L Eng ines) 

Tighten 

Tighten 

• Screws (24) to 6 N.m (53 lbs. in.). 
5. New O-ring seal (25). 

• Coat O-ring seal with 525 viscosity refrigerant 
oi l . 

6. Auxi l iary compressor hose (21) to auxiliary evapo­
rator (26) (figure 44). 

• Refrigerant hose assembly (11) to 24 N.m (18 
lbs. ft.). 

• Lower the vehicle. 

12. New O-ring seal . 

• Coat O-ring seal with 525 viscosity refrigerant 
oil . 

13. Evaporator tube (10) to auxiliary evaporator hose 
(15) (figure 41) . 

5* Tighten 
Tighten 

• Auxi l iary compressor hose (21) to 32 N.m (24 
lbs. ft.). 

7. New O-ring seal (25). 
• Coat O-ring seal with 525 viscosity refrigerant 

oi l . 
8. Auxi l iary evaporator hose (20) to auxiliary evapora­

tor (26) (f igure 44). 

Q T ighten 

• Evaporator tube (10) to 24 N.m (18 lbs. ft.). 

14. Air cleaner assembly. 
15. Refrigerant to the system. 

• Check the system for leaks. 

EVAPORATOR CORE 
Remove or Disconnect (Figures 45 and 46) 

• Auxi l iary evaporator hose (20) to 17 N.m (13 
lbs. f t .) . 

9. Right f ront wheelhouse. Refer to SECTION 2B. 
10. New O-ring seal (22). 

• Coat O-ring seal with 525 viscosity refrigerant 
oi l . 

11 . Refr igerant hose assembly (11) to auxiliary com­
pressor hose (21) (figure 43) . 

1. Discharge and recover refrigerant from the system. 
2. Rear quarter interior t r im, as necessary. Refer to 

SECTION 10A4. 
3. Right rear quarter trim panel. Refer to SECTION 

10A4. 
4 . Right rear wheelhouse. Refer to SECTION 2B. 
5. Rear heater hoses from auxiliary heater core (32), 

if equipped. Refer to SECTION 1A. 



tB-44 HEATER, VENTILATION, AND AIR CONDITIONING 

10 23 

10. 
11. 

19. 
20. 

T U B E , A/C EVAPORATOR 
H O S E , A/C C O M P R E S S O R 
AND CONDENSER 
O-RING 
H O S E , AUX. A/C EVAPORATOR 

21. H O S E , AUX. A/C C O M P R E S S O R 
22. O-RING 
23. CLIP, AUX. A/C REAR H O S E 
24. SCREW, AUX. A/C REAR H O S E CLIP V I E W A 

V2695 

F igu re 4 4 — A u x i l i a r y C o m p r e s s o r a n d C o n d e n s e r H o s e R o u t i n g 

6. Auxil iary refrigerant hoses (20 and 21) from auxil ia­
ry evaporator (26). Refer to "Compressor and Con­
denser Hose Assembly." 

7. Electrical connectors, as necessary. 
8. Heater/evaporator case cover. 
9. Evaporator core (26). 

3. Electrical connectors, as necessary. 
4. Screws (30). 
5. Blower motor resistor (31). 

• 4 - Install or Connect (F igures 45 a n d 46) 

1. Evaporator core (26). Refer to "Refrigerant Oil Dis­
tr ibut ion," if replacing evaporator. 

2. Heater/evaporator case cover. 
3. Electrical connectors, as necessary. 
4. Auxil iary refrigerant hoses (20 and 21) to auxil iary 

evaporator (26). Refer to "Compressor and Con­
denser Hose Assembly." 

5. Rear heater hoses to auxil iary heater core (32), if 
equipped. Refer to SECTION 1A. 

6. Right rear wheelhouse. Refer to SECTION 2B. 
7. Right rear quarter tr im panel . Refer to SECTION 

10A4. 
8. Rear quarter interior t r im, as necessary. Refer to 

SECTION 10A4. 
9. Refrigerant to the system. 

• Check the system for leaks. 

BLOWER MOTOR RESISTOR 
\++\ Remove or D isconnect (Figure 46) 

1. Negat ive battery cable. Refer to SECTION OA. 
2. Right rear quarter tr im panel cover. Refer to SEC­

T ION 10A4. 

Install or C o n n e c t (Figure 46) 

1. Blower motor resistor (31). 

NOTICE: Refer to "Notice" on page 1B-1. 

2. Screws (30). 

Tighten 

• Screws (30) to 1.4 N.m (12 lbs. in.). 

3. Electrical connectors, as necessary. 
4. Right rear quarter tr im panel cover. Refer to SEC­

TION 10A4. 
5. Negat ive battery cable. 

• Check circuit operat ion. 

BLOWER MOTOR AND FAN 
!<"•{ R e m o v e or D isconnect (Figure 46) 

1. Negat ive battery cable. Refer to SECTION OA. 
2. Right rear quarter t r im panel cover. Refer to SEC­

TION 10A4. 
3. Electrical connectors, as necessary. 
4. Screws (29). 
5. Blower motor (28). 



HEATER, VENTILATION, AND AIR CONDITIONING 1B-45 

V I E W B 

20. HOSE, AUX. A/C EVAPORATOR 
21. HOSE, AUX. A/C C O M P R E S S O R 
23. CLIP, AUX. A/C REAR H O S E 
24. SCREW, AUX. A/C R E A R H O S E CLIP 
25. O-RING 
26. EVAPORATOR, AUX. A/C 

V I E W C 

V2696 

F igu re 45—Aux i l i a ry Re f r ige ran t Hose R o u t i n g 

Insta l l o r C o n n e c t (F igu re 46) T i gh ten 

1. Blower motor (28). 

NOTICE: Refer to "Notice" on page 1B-1. 

2. Screws (29). 

• Screws (29) to 1.4 N.m (12 lbs. in.). 
3. Electrical connectors, as necessary. 
4 . Right rear quarter trim pane! cover. Refer to SEC­

TION 10A4. 
5. Negative battery cable. 

• Check circuit operation. 



1B-46 HEATER, VENTILATION, AND AIR CONDITIONING 

V I E W A 

26. EVAPORATOR, AUX. A/C 
27. MODULE, AUX. HEATER AND A/C 
28. MOTOR, BLOWER 
29. S C R E W , BLOWER MOTOR MOUNTING 
30. S C R E W , BLOWER MOTOR RESISTOR MOUNTING 
31. RESISTOR, BLOWER MOTOR 
32. C O R E , AUX. HEATER V2697 

Figure 46—Auxiliary Heater Module 



HEATER, VENTILATION, AND AIR CONDITIONING 1B-47 

SPECIFICATIONS 
GENERAL SPECIFICATIONS 

Compressor Harrison HR110-MD 
Type 4 Cylinder Axial 
Displacement 11.0 Cu. In. 

SYSTEM CAPACITIES 
Refrigerant-134a 

Pickup Models 0.91 kg (2.0 lbs.) 
Crew Cab, Suburban, and Utility Models. . . . 1.02 kg (2.25 lbs.) 
Suburban with Aux. A/C 1.81 kg (4.0 lbs.) 

Polyalkaline Glycol (PAG) Refrigerant Oil 
Without Aux. A/C 240 ml (8 f l . oz.) 
With Aux. A/C 330 ml (11 f l . oz.) 

FASTENER TIGHTENING SPECIFICATIONS 
Accumulator Bracket Mounting Screw ...6 N-m (53 lbs. in.) 
Accumulator-to-Evaporator 41 N-m (30 lbs. ft.) 
Auxil iary Blower Motor Resistor Mounting Screw (C69) 1.4 N-m (12 lbs. in.) 
Auxil iary Compressor Hose Mounting Clip Screws (C69) 6 N-m (53 lbs. in.) 
Auxil iary Compressor Hose-to-Auxil iary Evaporator (C69) 32 N-m (24 lbs. ft.) 
Auxil iary Evaporator Hose-to-Auxil iary Evaporator (C69) 17 N-m (13 lbs. ft.) 
Blower Motor Mount ing Screw .1.7 N-m (15 lbs. in.) 
Blower Motor Resistor Mounting Screw 1.4 N-m (12 lbs. in.) 
Compressor Bracket Mounting Bolts (6.2L, 6.5L) 40 N-m (30 lbs. ft.) 
Compressor Bracket Mounting Bolts (7.4L) 50 N-m (37 lbs. ft.) 
Compressor Bracket Mounting Nuts (6.2L, 6.5L) 23 N-m (17 lbs. ft.) 
Compressor Mounting Bolts (4.3L, 5.0L, and 5.7L) 33 N-m (24 lbs. ft.) 
Condenser Mounting Screw 4.5 N-m (40 lbs. in.) 
Control Assembly Mounting Screw .1.9 N-m (17 lbs. in.) 
Cowl Panel-to-Module Assembly Screw ....1.9 N-m (17 lbs. in.) 
Defroster Nozzle Mounting Screw 1.9 N-m (17 lbs. in.) 
Defroster Nozzle-to-Heater Case Mounting Screw 1.4 N-m (12 lbs. in.) 
Distributor Duct Mounting Screw 1.9 N-m (17 lbs. in.) 
Evaporator Tube-to-Auxil iary Evaporator Hose (C69) 24 N-m (18 lbs. ft.) 
Evaporator Tube-to-Condenser 24 N-m (18 lbs. ft.) 
Evaporator Tube-to-Evaporator 24 N-m (18 lbs. ft.) 
Module Assembly-to-Cowl Panel Nut 2.8 N-m (25 lbs. in.) 
Module Assembly-to-Cowl Panel Screw 11 N-m (97 lbs. in.) 
Pressure Cycl ing Switch-to-Accumulator 4.5 N-m (40 lbs. in.) 
Refrigerant Hose-to-Accumulator 41 N-m (30 lbs. ft.) 
Refrigerant Hose-to-Auxil iary Compressor Hose 24 N-m (18 lbs. ft.) 
Refrigerant Hose-to-Compressor Bolt 34 N-m (25 lbs. ft.) 
Refrigerant Hose-to-Condenser 24 N-m (18 lbs. ft.) 
Support Bracket-to-Compressor Bracket Bolt (7.4L) 84 N-m (62 lbs. ft.) 
Support Bracket-to-Engine Bolt (7.4L).. 65 N-m (48 lbs. ft.) 

T2964 



1B-48 HEATER, VENTILATION, AND AIR CONDITIONING 

R134A METRIC FITTING SIZES 
RPO 

HEX FITTING 
SIZE ( m m ) CONNECTION 

B/U HEX FITTING 
SIZE ( m m ) TORQUE (N-m) 

C60/C69 24 A /C Cond . Hose to Cond. Inlet 27.5 +/- 7.5 
C60/C69 24 Evap. Tube to Cond . Outlet 27.5 +/- 7.5 
C60/C69 22 Evap. Tube to Module 20 27.5 +/- 7.5 
C60/C69 32 A/C Accum. to Module 27 45.0 +/- 7.0 
C60/C69 27 A /C Comp. Hose to A/C Accum. N/A 45.0 +/- 7.0 

C69 32 Aux. Comp. Hose (Female) to A /C 
Comp. Hose (Male Brazed) 

27 45.0 +/- 7.0 

C69 24 Aux. Evap. Hose (Female) to Evap. 
Tube (Male Brazed) 

2 0 27.5 +/- 7.5 

C69 22 Aux. Evap. to Aux. Module 16 16.5 +/- 1.5 
C69 26 Aux. Comp. to Aux. Module 22 32.0 +/- 4.0 

T3122 

SPECIAL TOOLS 

1. i i h— i O m O 
, oooo 

J 36645 
J 21213-A 

2. 

3. 

J 26549-D 

J 39500 

39400 

J 39037 

1. FOUR JACK-DUAL RANGE T E M P E R A T U R E T E S T E R 
2. ORIF ICE RUBE REMOVER AND EXTRACTOR 
3. H-10 LEAK DETECTOR 
4. EVAPORATOR CLEANING GUN 
5. REFRIGERANT RECOVERY, R E C Y C L I N G , AND 

RECHARGING STATION 
6. C H A R G E VALVE OCTAGON S O C K E T 

2901r4840 




