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HEATER 

(54 THROUGH 86 SERIES) 

GENERAL DESCRIPTION (Fig. 1-1) 

Air enters the ventilation and heater system at 
the cowl vent grille, travels through the plenum 
chamber and into the cowl air chamber. Air can 
now be directed into the passenger compartment 
by opening the right and left side cowl doors or 
by opening the heater inlet door. The doors are 
opened by vacuum operated diaphragms, actuated 
by pushbuttons, and closed by spring force. 

The ventilation and heater control push buttons 
are in a single control unit located on the instru
ment panel on the right side of the steering col
umn. The control also contains the blower speed 
switch and the temperature control slide lever. 

A water valve is not used in the heater system. 
However, a calibrated nipple is used to reduce 
coolant pressure in the heater core. 
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Cars without heaters are equipped with hand 
operated cowl outlet doors for right and left side 
ventilation. (Fig. 1-2) 

VENTILATION AND HEATER (Fig. 1-3) 

When the "Left" button is depressed, air flows 
into the passenger compartment through the left 
vent door. 

When the "Right" button is depressed, air flows 
into the passenger compartment through the right 
vent door. 

When the MAXIMUM button is depressed, both 
the right and left cowl outlet doors are opened. 

For heating, the temperature control lever 
must be moved to the right, depending on the 
amount of heat desired. 

Depressing the HEAT button opens the heater 
inlet air door and starts the blower motor. 
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3. While holding door closed, tighten set screw. 

AIR INLET VALVE ASSEMBLY 

Remove and Install (Fig. 1-7) 

1. Remove cowl vent grille and trim pad. 

2. Disconnect vacuum line from diaphragm. 

3. Remove the air inlet valve assembly to cowl 
attaching screws and remove assembly. (Fig. 
1-7) 

4. If necessary the diaphragm can now be 
removed. 

On installation, apply a 3/8" bead of caulking 
compound between the assembly and cowl. Make 
sure water seal tape is installed over actuating 
wire rod hole in door body, then reverse removal 
procedure. 

Fig. 1-7 Air Valve Installation 

Fig. 1-8 Blower and Heater Case Installation 
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Fig . 1-9 Heater Assembly (Del uxe) 

BLOWER ASSEMBLY 
(INCLUDES 52 SERIES) 

Remove and Install (Fig. 1-8) 

1. Disconnect blower feed wire. 

2. Remove upper sheet metal screw holding the 
heater inlet to the dash by assembling ap
proximately three feet of 3/8" extensions and 
a 7/16" socket through the opening between 
the fender filler plate and the fender forward 
of the right front wheel. Guide the socket 

onto the sheet metal screw and remove screw. 

NOTE: Use body sealing compound on 
socket to hold screw while removing or 
installing. 

3. Remove remaining attaching nuts and screws. 

4. Push heater case studs back until studs do 
not protrude through dash. 

5. Remove the three rear fender attaching bolts 
so that the rear of the fender can be moved 
outward and upward slightly. 

6. Remove blower motor attaching screws and 
remove motor from heater inlet. 

7. Remove blower motor and heater inlet sepa
rately from beneath the fender. 

To install reverse the removal procedure. Be 
sure to position a bead of sealer on the heater 
inlet as shown in Fig. 1-8. 

HEATER CASE AND CORE 

Remove and Install (Fig. 1 -8) 

1. Remove glove box. 

2. Disconnect wiring, vacuum lines and defroster 
hoses from heater case. 

3. Drain radiator below heater level, disconnect 
heater hoses and remove gasket (Fig. 1-10) 

Fig. 1-10 Heater Hose Routing 



1-6 Heater 54 through 86 Series 

Fig. 1-11 Heater Control Attachment 

4. Remove the blower assembly attaching screws 
and nuts. 

5. From inside the car, remove the heater case. 

6. Remove the heater core from the case. 

To install, reverse the removal procedure ap
plying sealer as shown. 

VENTILATION AND HEATING CONTROL 

Remove and Install (Fig. 1-11) 

1. Disconnect all vacuum lines and wiring. 

2. Disconnect temperature valve control cable. 

3. Remove the attaching nuts and remove control 
from the rear of instrument panel. 

To install, reverse removal procedure. Refer 
to schematic diagram (Fig. 1-11) for proper in
stallation of hoses. Wiring and hoses must be 
properly routed and retained. 

HEATER RESISTOR 

Remove and Install (Fig. 1-8) 

The heater resistor is mounted on the heater 
case with two sheet metal screws. To remove, 
disconnect wiring connector and remove attaching 
screws. 

To install resistor, reverse removal procedure. 

VACUUM TANK 

A vacuum tank, located next to the heater inlet 
in the engine compartment, provides a constant 
supply of vacuum to operate the vacuum dia
phragms. (Fig. 1-10) The vacuum tank is retained 
with two sheet metal screws. 

Fig. 1-12 Vacuum Hose Routing 
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HEATER 

(33 THROUGH 52 SERIES) 
DESCRIPTION 

Air is supplied to the heater through the air 
intake grille and enters the air inlet assembly 
where air flow is controlled by three different 
doors. 

The heater operates on outside air only and 
does not have a water valve to control water 
circulation. Air passing through the core receives 
maximum heat at all times. 

Heater output and operation is controlled by 
three bowden cable operated doors; temperature 
door, air door and defroster door. The tempera
ture door can be adjusted so that all or any 
desired amount of air can be directed through 
the heater core. The heater output temperature 
is dependent upon the blending of heater air and 
ambient air controlled by the position of the 
temperature door. (Fig. 1-13) The air door must 
be open whenever the heater is in operation. The 
defroster door diverts the air that has passed 
through the air door either into the passenger 
compartment through the heater outlet or into the 
defroster duct up to the windshield for defrosting. 
The amount of air being diverted either place is 
controlled by the position of the door. 

2. Remove the spring nuts retaining the cables 
to the control levers. 

3. Remove the three screws securing the cables 
to the control. 

4. Remove the three screws securing control 
to instrument panel and remove control 
assembly. 

Install 

1. Position control assembly to instrument panel 
and retain with the three screws. 

2. Position the ends of the cables over the 
control levers and retain with the spring nuts. 

3. Retain the cables to the control. 

4. Install lamp s o c k e t and connect the two 
connectors. 

NOTE: If the control only is removed, it 
should not be necessary to adjust the cables. 
When the cables are properly adjusted, the 
levers should have 1/8" clearance when 
moved to the extreme left position. Cable 
adjustment is provided on the heater case end 
of the cable. 

CONTROL ASSEMBLY (Fig. 1-14 and 1-1 5) 

Removal 

1. Disconnect the wiring connectors and pull out 
lamp socket. 

FAN SWITCH (Fig. 1-14 & 1-15) 

Removal 

1. Loosen the set screw retaining the switch 
knob and remove the knob. 

Fig. 1-13 Air Doors 
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Fig. 1-14 Heater Control Attachment (52 Series) 

F ig . 1-15 Heater Control Attachment (33 through 38 Series) 
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2. Disconnect the two wiring connectors. 

3. Remove the screw holding the switch to the 
heater control and remove the switch. 

Instal l 

1. Position the switch to the heater control as
sembly and install the retaining screw. 

2. Connect the two wiring connectors. 

3. Observe the flat on the switch shaft and in
stall the knob so that the set screw contacts 
the flat. 

RESISTOR 

The resistor can be removed by disconnecting 
the harness and removing the two attaching 
screws. To install, position the resistor on the 
heater as shown in Fig. 1-16 or 1-17 and retain 
with the two screws and connect wiring. 

Fig. 1-16 Heater Assembly (33 through 38 Series) 

Fig. 1-17 Heater Assembly (52 Series) 
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Fig. 1-18 Cable and Wire Routing (33 through 38 Series) 

ADJUSTMENTS 

Each cable assembly is provided with an elon
gated mounting bracket on the heater end of the 
cables. To adjust any of the three cables, it is 
only necessary to loosen the cable attaching screw 
and slide the cable in the necessary direction to 
obtain 1/8" clearance between the levers and the 
control assembly when the levers are moved to 
the left side of the control assembly. Figs. 1-18 
and 1-19 illustrate cable and wiring routing. 

Defroster Cable 

The cable must be adjusted so that, when the 
lever is to the extreme left, the defroster door 
is in the closed position. 

Temperature Cable 

The cable is connected to a cam lock device 
that assures positive closing of the temperature 
door. To adjust, disconnect the cable and insert 
a 3/16" pin through the hole in the cam and cam 
support to lock the door in the full cold position. 
Attach cable to pin on cam and adjust it so that 
when lever is to the left side of the control, a 
clearance of 1/8" is obtained. 

Air Cable 

Loosen the cable attaching screw and, with the 
door fully closed, tighten the cable attaching 
screw. 

Fig. 1-19 Cable and Wire Routing (52 Series) 
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Fig. 1-20 Blower Installation 

Fig. 1-21 Blower and Air Inlet Attachment 

Fig, ]-23 Heater Core Sealing 

Fig. 1-22 Core to Case Attachment 

BLOWER MOTOR AND AIR INLET ASSEMBLY 
(Fig. 1-21) Refer to page 1 for 52 Series 

1. Remove the right front wheel. 

2. Disconnect blower motor wiring. 

3. Remove the five nuts and two screws securing 
inlet assembly to dash. 

NOTE: The lower outboard nut can be 
removed by drilling a 3/4" hole through the 
fender filler panel at the dimple provided in 
the fender filler panel. 

After installing the core, plug the hole in 
the fender filler panel, using a 3/4" accessory 
hole grommet and body sealer. 

4. Disengage the inlet assembly from the studs 
and remove from the car. The blower motor 
can be removed from the inlet assembly by 
removing the attaching screws. The fan is 
secured to the motor shaft by a nut and 
lockwasher. 

CORE ASSEMBLY 

The heater core is located in and attached to 
the heater case. To remove the core, disconnect 
heater hoses and remove the five attaching nuts. 
On 33 through 38 Series, the lower outboard nut 
can be removed by drilling a 3/4" hole through 
the fender filler panel at the dimple provided in 
the fender filler panel. 

Disconnect the resistor wiring, the three con
trol cables and remove the case assembly from 
the dash panel. The core can be removed from 
the case as illustrated in Fig. 1-22. When re
placing the core in the case, use body sealer or 
caulking compound as indicated in Fig. 1-22. 
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Fig. 1-24 Heater Hose Routing (34 through 36 and 
38 Series) 

Fig. 1-25 Water Hose Routing (52 Series) 

After installing the core, plug the hole in the 
fender filler panel using a 3/4" accessory hole 
grommet and body sealer. 

HEATER HOSE 

The heater water hoses are routed and retained 
as shown in Figs. 1-24 and 1-25. 

Fig. 1-26 Wiring and Cable Routing (33 through 38 Series) 
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Fig. 1-27 Wiring and Cable Routing (52 Series) 
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AIR CONDITIONER 

GENERAL DESCRIPTION 

Three types of air conditioning systems are 
available: 

Custom (Manual, Vacuum Control) 
Used on 52-86 Series 

Custom (Manual, Cable Control) 
Used on 33-38 Series 

Comfortron (Automatic Control) 
Used on 52-86 Series 
(Not available on 33-38 Series) 

Service information on the Air Conditioner 
Systems will be covered in order as follows: 

1A. General Air Conditioning Information 
IB. Custom Air Conditioner (Manual, Vacuum 

Control) 
1C. Custom Air Conditioner (Manual, Cable 

Control) 
ID. Comfortron (Automatic Control) 

GENERAL AIR CONDITIONING 
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OPERATION OF SYSTEM 

COMPRESSOR 

The refrigeration system uses a recirculating 
axial type six cylinder compressor, with intake 
and discharge valve reeds for each cylinder. 
These valve reeds cause the compressor to have 
a definite separation between the discharge (high) 
side and the suction (low) side. Oil is picked up 
by the refrigerant in the compressor and is 
pumped through the refrigeration system. A mag
netic operated clutch pulley permits the com
pressor to run only when refrigeration is desired. 
The compressor is completely serviceable. 

A serial number plate is attached to the top 
side of the compressor and includes the Serial 
Number and Model Number. 

PRESSURE RELIEF VALVE 

The compressor is equipped with a pressure 
relief valve which is placed in the system as a 
safety factor. Under certain conditions, the re
frigerant on the discharge side may exceed a 
safe operating pressure. To prevent damage, the 
valve is designed to open automatically at ap
proximately 440 psi. Any condition that causes 
this valve to open should be corrected, and the 
refrigerant oil and refrigerant should be re
plenished as necessary. 
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MUFFLER 

Mufflers are used in the refrigerant system to 
reduce compressor noises and high pressure line 
vibrations. No repairs are to be made on the 
mufflers. If a muffler is defective, it should be 
replaced. Install the mufflers with the outlet side 
down to prevent trapping refrigerant oil. 

CONDENSER 

The condenser assembly is made up of coils 
which carry the refrigerant, and cooling fins 
which provide rapid transfer of heat. The con
denser is located in front of the engine cooling 
system radiator so that it receives a high volume 
of air from the movement of the car and from the 
engine fan. The air passing through the con
denser cools the high pressure refrigerant vapor, 
causing it to condense into a liquid. 

EVAPORATOR 

The evaporator is a device which cools and 
dehumidifies the air before it enters the car. 
High pressure liquid refrigerant flows through 
the expansion valve into the low pressure area 
of the evaporator. This regulated flow of re
frigerant boils immediately. Heat from the evap
orator core surface is lost to the boiling and 
vaporizing refrigerant, which is cooler than the 
core, thereby cooling the core. The heat in the 
air passing through the evaporator core, loses 
its heat to the cooler surface of the core, thereby 
cooling the air. As the process of heat loss from 
the air to the evaporator core surface is taking 
place, any moisture (humidity) in the air con
denses on the outside surface of the evaporator 
core and is drained off as water. 

SIGHT GLASS 

The sight glass (at the top of the dehydrator 
receiver) is provided to aid in diagnosis, by 
permitting the refrigerant to be observed. The 
appearance of a steady flow of bubbles or foam, 
after the compressor has run long enough to 
stabilize, indicates a shortage of refrigerant, 
when checking in temperatures above 75°F. 

DEHYDRATOR RECEIVER ASSEMBLY 

The functions of this unit are to absorb any 
moisture that may be present in the system after 
assembly, and to insure a solid charge of liquid 
refrigerant in the line feeding the expansion 
valve, providing the system is properly charged. 
This unit is not serviceable, and should be re
placed when there has been a leak in the suction 
side of the system which permitted air and mois
ture to be drawn into the system. 

EXPANSION VALVE (Fig. 1A-30) 

The expansion valve, mounted outside the evap
orator, is an externally equalized valve, control
ling the flow of refrigerant into the evaporator. 

Spring force moves the valve toward the seat 
restricting refrigerant flow into the evaporator, 
A capillary tube filled with carbon dioxide pro
vides the temperature regulation of the expansion 
valve. Carbon dioxide in the tube increases the 
pressure on the diaphragm when it senses an 
increase in temperature on the evaporator suction 
line. Movement of the diaphragm downward forces 
the operating pins to move the valve away from 
the seat allowing liquid refrigerant to enter the 
evaporator to maintain the desired temperature. 

Equalizing pressure from the suction line is 
directed to the bottom side of the diaphragm and 
assists the spring in opposing pressure on the top 
of the diaphragm, and acts as a further control on 
the flow of refrigerant into the evaporator. 

NOTE: It is important that the expansion valve 
capillary bulb be tightly clamped to the suction 
line at the evaporator. Both the suction line and 
the capillary tube should be clean at the points of 
contact. 

NOTE: Do not kink capillary tubes when re 
moving or installing. 

P.O.A. SUCTION THROTTLING VALVE 

OPERATION (Fig. 1A-31) 

The abbreviations P.O.A. stand for Pilot Op
erated Absolute. 

The function of the P.O.A. Suction Throttling 
Valve is to control the evaporator pressure. This 
is accomplished by throttling or restricting the 
outlet from the evaporator so that the pressure 
within the evaporator is maintained at a pre
determined value to prevent the freezing of at
mospheric moisture on the evaporator. 

The valve design eliminates any fabric type 
diaphragm that is exposed to atmospheric or 
engine vacuum. As its name implies, it contains 
a pilot valve that has an evacuated bronze bellows 
which serves as the "operating force". Since the 
bellows contains a nearly perfect vacuum, the 
valve is referenced to this absolute zero pres
sure. The P.O.A. valve controls its inlet pressure 
by establishing a chamber of constant pressure 
above the piston. Opening or closing of the pilot 
valve changes the pressure on the compressor 
side of the primary piston in relation to the pres
sure on the evaporator side. This causes the 
piston to move to open or close the main port of 
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Fig. 1A-30 Expansion Valve 

the valve to maintain a pre-determined evaporator 
pressure. The valve is completely sealed in a 
metal housing eliminating the possibility of re
frigerant leaks. All operating internal valve parts 
are immersed in refrigerant liquid and vapor and 
are not affected by variations in altitude or am
bient temperature. 

The inlet end of the valve has a test port con
taining a valve core. The service test gauge is 
attached to this fitting to determine the evaporator 
operating pressure. The shell half nearest the 
evaporator has two other fittings: one for the oil-
liquid bleed line from the lower tank of the 
evaporator and one for the pressure equalizer 
line from the expansion valve. 

In the inner-most center of the valve is the 
evacuated bronze bellows (K). Contained within 
the bellows is a spring and a spacer. 

At the opposite end of the bellows is the bellows 
end plate and the bellows evacuating tube. This 
tube was used to remove air from the interior of 
the bellows to an absolute zero pressure, or so 
that it contains nearly a perfect vacuum. The 

bellows is enclosed in a cover that is surrounded 
by a hold-down spring. The cover is assembled 
to the valve cylinder with an " O " ring and a re
tainer ring. On the interior of the cover and on 
the end of the bellows is the valve (L), seat (N) 
and its seat spring (M). 

Contained within the cylinder is the piston (C) 
with its piston ring (H). The inlet end of the piston 
contains a fine mesh screen and retainer (D). The 
piston ring snaps over a ridge on the piston and 
therefore moves with the piston. 

A spring (I) with approximately one and a half 
pound force, is located between the large end of 
the piston and bellows plates. The piston OD has 
two holes (F) drilled through the wall into the 
interior of the piston. The upper groove has two 
half holes (G) to permit passage of refrigerant 
vapor when the piston is "seated" in the cylinder. 
The lower end of the cylinder has three milled 
slot openings (E) approximately 5/32" in width, 
120° apart. It is through these three slotted 
openings that the actual "throttling" of the re
frigerant vapor, from the evaporator, takes place, 
as the piston changes position. 
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Fig. 1A-31 P.O.A. Suction Throttling Valve 

The lower end of the cylinder holds an impact 
baffle (B) in the valve body. This impact baffle 
dampens any impact load on the piston, caused 
by liquid refrigerant from the evaporator. The 
inlet and outlet shell halves are welded together 
at the center flange area to form a vapor tight 
joint. 

The valve cannot be repaired or adjusted and 
is to be replaced as an assembly once it has been 
determined that it is malfunctioning. 

REFRIGERATION CIRCUIT 
(Fig. 1A-32) 

Heat laden, low pressure vapor refrigerant is 
drawn into the compressor and pumped from the 
compressor through the muffler to the condenser 
under high pressure. The vapor is heated as a 
result of the compression process. As it passes 
through the condenser, the high pressure - high 
temperature vapor is cooled, which causes the 
vapor to condense into liquid. The liquid refrig
erant passes from the condenser into the dehy-
drator receiver which acts as a reservoir. The 
liquid in the receiver is still under high pressure. 



1A-18 General Air Conditioning Information 

Fig. 1A-32 Refrigeration Circuit 
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Liquid refrigerant f r o m the receiver now 
passes on to the expansion valve. The expansion 
valve meters refrigerant into the evaporator core. 
When the pressure in the evaporator is reduced, 
the liquid refrigerant immediately begins to boil 
at low temperature as it enters the evaporator. 
As the refrigerant passes through the evaporator, 
it continues to boil, absorbing heat from (and 
thereby cooling) the air passing through the evap
orator core. By the time the refrigerant leaves 
the evaporator, it has completely vaporized and 
has warmed approximately 6°F. 

Refrigerant r e t u r n s from the evaporator 
through the suction pressure line to the com
pressor. When the evaporator pressure drops 
below 29.5 psi, the suction throttling valve re
stricts the flow of refrigerant to the compressor, 
thereby raising the evaporator pressure to pre
vent freezing of the core. 

SAFETY PRECAUTIONS 

Do Not Leave Refrigerant 
Drum Uncapped 

All refrigerant drums have a metal screw cap. 
This cap protects the valve and safety plug from 
damage; therefore, the protective cap should al
ways be replaced when the drum is not in use. 

Do Not Subject Drum to 
High Temperature 

The drum should not be exposed to the radiant 
heat of the sun, for the resulting increase in 
pressure may cause the safety plug on the drum 
to burst. 

The refrigerant drum should never be subjected 
to excessive temperature when charging a system. 
The drum should be heated for charging purposes 
by placing in 125°F. water. Never heat above 
125°F. or use a blow torch, radiator, or stove 
to heat the drum. 

Do Not Weld or Steam Clean 
On or Near the System 

Welding or steam cleaning of, or near, any of 
the refrigerant lines or components of the re
frigerant system can build up dangerous pres
sures in the system. 

Do Not Fill the Drum Completely 

When filling a small drum from the larger one, 
always allow space above the liquid for expansion. 
If the drum were completely filled and the tem
perature increased, tremendous hydraulic force 
would develop. 

Do Not Discharge Vapor Into Area 
Having Exposed Flame 

Large quantities of refrigerant 12 should not be 
discharged into a closed room. The refrigerant 
may displace the oxygen in the air. Also, heavy 
concentrations of refrigerant 12 in contact with a 
live flame, such as a gas heater, or drawn into 
the intake of a running engine will produce a 
poisonous gas. This gas will also tarnish all 
bright metal surfaces. 

Do Not Expose Eyes to Refrigerant 

One of the most important precautions is pro
tection of the eyes when handling refrigerant. Any 
liquid refrigerant which may accidentally escape 
is approximately 21.7°F. below zero. If any re
frigerant comes in contact with the eyes, serious 
injury could result. Always wear goggles to pro
tect the eyes when handling refrigerant. 

If refrigerant should come in contact with the 
eyes: 

1. DO NOT rub the eyes. Splash the eyes with 
cold water to gradually get the temperature 
above the freezing point. 

2. Apply a protective film of an antiseptic oil 
over the eye ball to reduce the possibility of 
infection. 

3. Consult a d o c t o r or an eye specialist 
immediately. 

Should liquid refrigerant come in contact with 
the skin, the injury should be treated the same 
as though the skin had been frostbitten or frozen. 

MAINTAINING CHEMICAL STABILITY 
IN THE REFRIGERATION SYSTEM 

The efficient operation of the air conditioning 
refrigeration system is dependent on the pres
sure-temperature relationship of pure refriger
ant. As long as the system contains only pure 
refrigerant (plus a specified amount of compres
sor oil which mixes with the refrigerant), it is 
considered to be chemically stable. 

When foreign materials, such as dirt, air or 
moisture are allowed to get into the system, 
they will affect chemical stability, resulting in 
the formation of acids or sludge which could 
cause the expansion valve to freeze up, and change 
the pressure-temperature relationship of the re
frigerant. Thus, the system will no longer oper
ate at the proper pressures and temperatures, 
and the efficiency will decrease and p a r t s 
deteriorate. 

The following general practices should be ob
served to insure chemical stability in the system: 

Keep Lines Sealed 

When disconnecting refrigerant lines, the lines 



1A-20 General Air Conditioning Information 

should be at, near or above surrounding room 
temperature to prevent formation of condensation 
inside the lines. The lines should also be im
mediately capped to prevent entrance of dirt or 
foreign material. 

Keep Tools Clean 

Tools should be kept clean and dry. This in
cludes the gauge set and replacement parts. Keep 
gauge lines plugged when not in use. 

Use Clean Dry Oil Container 

When adding oil to compressor, the container 
should be exceptionally clean and dry due to the 
fact that refrigeration oil is as moisture-free as 
possible; therefore, it will quickly absorb any 
moisture with which it comes in contact. 

Keep Oil Container Capped 

The oil container should not be opened until 
ready for use and should be capped immediately 
after use to reduce the possibility of the oil ab
sorbing moisture and dirt entering the container. 

Do Not Keep System Open Longer 
Than Five Minutes 

PRECAUTION IN HANDLING LINES 

All line connections use " O " rings for sealing. 
Replacement lines must be checked to see if they 
are completely sealed and dehydrated. Refrigerant 
lines must be free of kinks which would restrict 
the flow of refrigerant and cause noise. 

Insulated clamps are used to reduce vibration 
and it is important to reinstall all the clamps 
when a line is replaced. Tightening connections 
is very important and the proper size wrenches 
should be used. The opposing fitting should al
ways be held with a wrench to prevent distortion 
of connecting lines or components. This is es
pecially important in tightening a hose connection 
as twisting a hose stiffens it and permits it to 
transmit more vibration. ALWAYS USE TWO 
WRENCHES WHEN TIGHTENING OR LOOSENING 
LINE FITTINGS. " O " rings should be coated with 
refrigeration oil and installed on the line before 
the line is inserted into the fitting, to prevent 
damaging the " 0 " ring. If leaks are encountered 
at couplings or connectors, no attempt should be 
made to correct the leaks by tightening the con
nections beyond the recommended torque. The 
" O " rings are designed to seal at the specified 
torque and overtightening the connection does 
not result in a satisfactory permanently sealed 
connection. The connection must be disassembled 
and the cause of the leak (damaged " 0 " ring, 
defective pipes, etc.) corrected. Refer to Fig. 
1A-33 for use of Tool BT-6420. 

Fig . 1A-33 Torque Wrench Adapter Set 
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TORQUE IN FT. LBS. 

TUBE OD 

1/4" 
3/8" 
1/2" 
5/8" 
3/4" 

SWIVEL NUT 
ON 

STEEL TUBE 

10 to 15 
30 to 35 
30 to 35 
30 to 35 
30 to 35 

SWIVEL NUT 
ON 

ALUMINUM 
TUBE 

5 to 7 
11 to 13 
15 to 20 
21 to 27 
28 to 33 

For steel to aluminum connections, use the 
aluminum torque specifications. 

NOTE: ALWAYS WEAR SAFETY GOGGLES 
WHEN OPENING REFRIGERANT LINES. 

In the event any line is opened to atmosphere, 
it should be IMMEDIATELY capped to prevent 
entrance of moisture and dirt. 

SPECIAL EQUIPMENT 

REFRIGERATION GAUGE SET 
(Fig. 1A-34) 

The gauge set is used when discharging, evacu
ating, charging, or diagnosing trouble in the 
system. The low pressure gauge is graduated 
into pounds of pressure from 0 to 100 and in the 
opposite direction in inches of vacuum from 0 to 
30. The high pressure gauge is graduated from 
0 to 300 pounds pressure. The center connection 
is common to both and is for the purpose of at
taching a line for adding refrigerant or evacua
ting the system. When this connection is not 
required, it should be capped with a flare nut 
and cap. 

Fig. 1A-34 Gauge Set 

The shut-off valves close each opening to the 
connector and to each other. They DO NOT open 
or close off pressure to the gauges. 

LEAK DETECTOR J-6084 

Leak Detector J-6084 is a gas operated torch 
type leak detector using a replaceable cylinder. It 
can also be used as a blowtorch by replacing the 
leak detector burner unit with Utility Torch Unit 
J-6085. 

Assembling Unit 

1. Remove dust cap from cylinder. 

2. Close valve krob on detector unit. 

3. Thread detector unit onto top of fuel cylinder. 
Tighten finger tight. 

NOTE: Do not use tool or wrench to 
tighten. 

4. Attach search hose assembly to detector unit. 

Lighting Detector J-6084 

1. Open control valve until slight hiss of gas is 
heard, then light gas at opening in chimney. 

NOTE: Do not use lighted detector 
in any place where combustible or explosive 
gases, dusts or vapors may be present. 

2. Adjust the flame until the desired volume is 
obtained. A pale blue flame approximately 
3/8" above the reaction plate is best for 
detecting leaks. 

NOTE: The reaction plate will be heated 
to a cherry red. 

Correction For Yellow Flame 

If the flame is yellow, insufficient air is being 
inspirated or the reaction plate is dirty. Insuffi
cient air may be caused by: 

1. Obstructed or partially collapsed suction tube. 

2. Dirt or foreign substance in burner tube. 

3. Dirty or partially clogged orifice. 

Blowing air through the suction tube and back 
through the detector will usually clear dirt or 
foreign matter. If a yellow flame is caused by 
dirty reaction plate, allow the flame to burn for 
several minutes. This will usually burn the plate 
clean. If an oxide film appears on the reaction 
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plate from continued use, it will reduce the 
sensitivity of the detector. This may be remedied 
by removing the plate and scraping the surface 
gently with a knife. 

To Clean Orifice 

1. Never attempt to clean orifice by passing any
thing through the hole. 

2. Unscrew burner assembly from burner tube 
by applying wrench to hexagon part located 
immediately below search hose connection. 
Turn to left. This will expose orifice block 
which is inserted into the end of the tube. 

3. Remove orifice block from tube. 

4. Reverse orifice block and replace against 
burner tube; screw burner head onto burner 
tube (hand tight), then open valve quickly, 
admitting several short blasts. 

5. To reassemble: unscrew burner head, insert 
orifice block into burner tube, and screw 
burner head onto burner tube with a wrench 
to form a gas- tight joint. 

CHECKING FOR REFRIGERANT LEAKS 

After the leak detector flame is adjusted, check 
for refrigerant leaks in an area having a minimum 
amount of air flow in the following manner: 

Explore for leaks by moving end of hose or 
sampling tube around all connections and points 
where a leak may be. Check around bottom of 
connections, since Refrigerant 12 is heavier than 
air and will, therefore, be more apparent at 
bottom of fitting. 

The color of the flame will turn to a yellow-
green when a small leak is detected. Large leaks 
will be indicated by a change in color to brilliant 
blue or purple. When the suction hose is moved 
away from the leak the flame will clear to an 
almost colorless pale blue again. 

NOTE: Do not breathe the fumes and black 
smoke that are produced if the leak is a big one. 
They are poisonous I Any time an open flame is 
used near a car there is a certain amount of 
danger. Although the torch flame is small and 
well protected, it is recommended that a fire 
extinguisher be close at hand for any emergency 
that might arise. 

LEAK DETECTOR (LIQUID) 

There are a number of fittings and places 
throughout the air conditioning unit where a leak 

detector solution may be used to pinpoint leaks. 

Apply the solution to the suspected area. 
Bubbles will form within seconds if there is a 
large leak. 

VACUUM PUMP 

If a leaking system has been operated in a 
discharged condition, the receiver dehydrator as
sembly should be replaced and a vacuum pump 
used to thoroughly evacuate the system. 

CLUTCH, PULLEY, AND COIL 

The following procedures can be performed 
with the compressor either on or off the car. 
When working with the compressor on the car, 
the compressor should be disconnected from the 
mounting bracket and tipped upward to provide 
adequate working clearance. 

DRIVEN PLATE 

Removal 

1. Using a thin wall socket, remove the locknut 
from the compressor shaft. Use Tool J-972-A 
to hold driven plate. 

2. Install Puller J-9401 into hub of driven plate. 
Hold main body of tool and turn forcing screw 
clockwise to remove driven plate. (Fig. 1A-35) 

3. Remove tool from hub of driven plate. 

4. Remove the retaining ring and spacer washer 
from inside the driven plate. 

5. Remove key from either the compressor shaft 
or the driven plate. 

Fig. 1A-35 Removing Driven Plate 
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Fig. 1A-36 Removing Driven Plate 

6. Inspect driven plate for cracks or s tresses in 
the resilient drive. Do not replace driven 
plate for a scoring condition. (Fig. 1A-36) 

Installation 

1. Insert the square drive key into the hub of 
driven plate; allow it to project approximately 
3/16" out of the keyway. 

2. Line up the key in the hub with keyway in the 
shaft. (Fig. 1A-37) 

3. Position the Driven Plate Installing Tool 
J-9480 on the threaded end of the shaft. The 
" F r e e " Washer, J-9480-2, should be in place 
under the hex nut on the tool. This tool has a 
left hand thread on the body. (Fig. 1A-38) 

4. Press the driven plate onto the shaft until 
there is approximately 3/32" space between 
the frictional faces of the clutch plates. 

Fig. 1A-37 Aligning Driven Plate Key Fig. 1A-38 Installing Driven Plate 
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Fig. 1A-39 Checking Air Gap 

5. Remove installing tools. 

6. Install hub spacer washer and snap ring. 

7. Install the locknut, using a thin wall socket. 
Tighten to 15 ft. lbs. torque. The air gap 
between the friction faces should now be be
tween .022" to .057" clearance. (Fig. 1A-39) 

DRIVE PLATE AND PULLEY ASSEMBLY 

Removal 

1. With the driven plate removed, remove the 
pulley retaining ring with Tool J-6435. (Fig. 
1A-40) 

2. Insert Pilot J-9395 over shaft then remove 
pulley with Puller J-8433. (Fig. 1A-41) 

3. If necessary to remove the pulley bearing, 
proceed as follows: 

Fig. 1A-41 Removing Pulley and Drive Plate 

Fig. 1A-40 Removing Pulley Retaining Ring 

Fig. 1A-42 Removing Bearing 

a. Remove the bearing retaining ring. 

b. Drive out bearing with brass drift. (Fig. 
1A-42) 

c. Install new bearing as shown in Fig. 1A-43 
then install retaining ring. 

Installation 

1. Install the pulley and bearing assembly on the 
end of the compressor, with Tool J-9481. 
(Fig. 1A-44) The pulley should rotate freely. 

2. Install the pulley retaining ring with Tool 
J-6435. 

CLUTCH COIL AND HOUSING 

Removal 

1. With the driven and drive plates removed, 
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Fig. 1A-43 Installing Pulley and Drive 
Plate Bearing 

Fig. 1A-44 Installing Pulley and Drive Plate 

Fig. 1A-45 Removing Coil Housing Retaining Ring 

scribe the clutch coil housing and compressor 
housing. 

2. Remove the clutch coil housing retaining ring 
with Tool J-6435. (Fig. 1A-45) 

3. Remove coil housing assembly. 

Installation 

1. With the scribe marks aligned, locate the 
extrusions on the coil housing with the holes 
in the front head. 

2. Install the coil retainer ring with Tool J-6435. 

SERVICING OF THE 
REFRIGERANT SYSTEM 

In removing and replacing any part of the re
frigerant system, the following operation must be 
performed. 

1. Discharge the system by releasing the re
frigerant to atmosphere. 

2. Remove and replace the defective part. 

3. Evacuate the system of air and moisture. 

4. Charge the system with refrigerant 12. 

5. L e a k t e s t c o n n e c t i o n s w h i c h w e r e 
disconnected. 

DISCHARGING THE SYSTEM 

1. With the engine stopped, remove protective 
caps from compressor discharge and suction 
Schrader valves. 
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2. Connect Gauge Set J-5725 with Schrader Valve 
Adapters J-5420 to the Schrader valve fitting 
at the compressor and suction throttling 
valve. 

NOTE: When connecting the gauge set to 
the Schrader valve adapters, use a cloth 
as a guard to divert escaping refrigerant. 

3. Crack open both high and low pressure gauge 
valves and allow refrigerant to escape through 
the center outlet of the gauge set. 

NOTE: Do not open valves beyond the 
cracking point, or compressor oil may be 
discharged with the refrigerant. 

After the complete system has been discharged 
of refrigerant, any part of the refrigeration sys
tem can be serviced. 

EVACUATING THE SYSTEM 

NOTE: In the following procedure, the spec
ification of 28 inches of vacuum is used. This 
figure is based on performing the operation at 
an elevation at or near sea level. For every 1000 
ft. of elevation above sea level, the specification 
should be lowered one inch. 

1. Connect the Gauge Set J-5725, vacuum pump 
and refrigerant charging drum as shown in 
Fig. 1A-46. Use J-5420 Schrader Valve 

Fig. 1A-46 Evacuating the System 

adapters to connect g a u g e lines to the 
Schrader valve fittings at the compressor and 
suction throttling valve. 

2. Open gauge set high and low pressure valves 
and start vacuum pump. Pull a vacuum of 
28". Close gauge set valves and vacuum pump 
valve. Shut off vacuum pump. If loss of vac
uum exceeds 2" in five minutes, the system 
leaks. Check all system connections for 
proper tightness. 

3. If system does leak, crack open refrigerant 
drum valve and the low pressure gauge valve 
and allow system to charge to drum pressure. 
Close drum valve. Using a refrigerant leak 
test torch, check system for leaks. Correct 
leaks and repeat procedure until leaks are 
eliminated. 

4. When system no longer leaks, proceed to 
evacuate system: 

a. Discharge refrigerant from system, then 
open both gauge set valves and start vac
uum pump, then open vacuum pump valve. 

NOTE: DO NOT discharge refrigerant 
through vacuum pump. 

b. Allow pump to run for 15 minutes at a 
vacuum of 28". Close the high pressure 
gauge valve and vacuum pump valve, then 
stop vacuum pump. The system is now 
ready for charging. 

CHARGING THE SYSTEM 

REFRIGERANT DRUM METHOD 

After the system is evacuated, leave the gauge 
set and refrigerant drum connected for the charg
ing process. Also make sure the high pressure 
gauge valve is closed, the low pressure gauge 
valve is open, and the refrigerant drum valve is 
closed; then proceed as follows: 

1. Place an auxiliary fan in front of condenser. 

2. Place drum on scales and weigh accurately. 

NOTE: It may be necessary to place re
frigerant drum in a pail of warm water to 
facilitate the charging process. Do not use 
water at a temperature in excess of 125°F. 
Weigh pail and water with refrigerant drum. 

3. Open refrigerant drum valve and allow system 
to charge to drum pressure. 

4. With transmission in "neutral" ("park" if 
car has Automatic) and the parking brake 
applied, start engine and set speed at 2000 
rpm. 
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Fig. 1A-47 Charging Station 

5. Position A/C control on NORMAL, slide the 
temperature control fully to the left and turn 
blower speed switch to the HIGH position. 

6. Close low pressure valve in gauge set at 

Fig. 1A-48 Charging Station 

Fig. 1A-49 Charging Station 

frequent intervals to be certain pressure in 
low side of system is always maintained above 
5 psi. 

7. When 3-3/4 lbs. (33 through 38 Series) or 
4 lbs. (52 through 86 Series) of refrigerant 
has entered the system, close the refrigerant 
drum valve and the low pressure gauge valve. 

8. Remove the gauge set, install the protective 
caps on the Schrader valve and gauge fittings. 

NOTE: When disconnecting Schrader valve 
adapters from system use a cloth as a guard 

to divert escaping refrigerant. 

9. After the system is charged, a performance 
check should be made. Observe particularly 
for excessive head pressures. 

CHARGING STATION METHOD 
(Figs. 1A-46, 1A-47, & 1A-48) 

Installing J-8393 

1. Be certain all valves on charging station are 
closed. 

2. Connect high pressure gauge line (with Adapt
ers J-5420 attached) to the compressor dis
charge Schrader valve fitting. 

3. Turn high pressure control (2) one turn 
counterclockwise (open). Crack open low 
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pressure control (1) and allow refrigerant gas 
to hiss from low pressure gauge line for 
three seconds, then connect low pressure 
gauge line (with Adapters J-5420) to low 
pressure gauge fitting on suction throttling 
valve. 

Filling Charging Cylinder 

1. Open control valve on refrigerant container. 

2. Open valve on bottom of charging cylinder, 
allowing refrigerant to enter cylinder. 

3. Bleed charging cylinder top valve (behind 
control panel) only as required to allow re
frigerant to enter cylinder. When refrigerant 
reaches desired charge level (3-3/4 lbs. for 
33 through 38 Series or 4 lbs. for 52 through 
86 Series), close valve at bottom of charging 
cylinder and be certain cylinder bleed valve 
is closed securely. 

NOTE: While filling the cylinder, it will 
be necessary to close the bleed valve periodi
cally to allow boiling to subside so that re
frigerant level in the charging cylinder can 
be accurately read. 

Charging the System Using J-8393 

1. With charging station installed as previously 
described, remove low pressure gauge line 
at the suction throttling valve. 

2. Crack open high (No. 2) and low (No. 1) pres
sure control valves on station and allow re
frigerant to purge from system. Purge slow 
enough so that oil does not escape from sys
tem along with refrigerant. 

3. When refrigerant flow nearly stops, connect 
low pressure gauge line to suction throttling 
valve. 

4. Turn on vacuum pump and open vacuum con
trol valve (No. 3). 

5. With system purged as above, run pump until 
26 to 28 inches of vacuum is obtained. Con
tinue to run pump for 15 minutes after the 
system reaches 26 to 28 inches vacuum. 

NOTE: In all evacuating procedures, the 
specification of 26 to 28 inches of mercury 
vacuum is used. These figures are only at
tainable at or near sea level. For each 1000 
feet above sea level where this operation is 
being performed, the specifications should be 
lowered by one inch. 

6. If 26 to 28 inches vacuum (corrected to sea 
level) cannot be obtained, close vacuum con
trol valve (No. 3) and shut off vacuum pump. 

Open refrigerant control valve (No. 4) and 
allow some refrigerant to enter system. Lo
cate and repair all leaks. 

7. After evacuating for 15 minutes, add 1/2 
pound of refrigerant to system as described 
in Step 6 above. Purge this 1/2 pound and 
re-evacuate for 15 minutes. This second 
evacuation is to make sure that as much 
contamination is removed from the system as 
possible. 

8. Only after evacuating as above, the system is 
ready for charging. Note reading on sight 
glass of charging cylinder. If it does not con
tain a sufficient amount for a full charge, fill 
to the proper level. 

9. Close low pressure valve on charging station. 
Fully open station refrigerant control valve 
(No. 4) and allow all liquid refrigerant to 
enter the system. When full charge of re
frigerant has entered system (3-3/4 lbs. for 
33 through 38 Series and 4 lbs. for 52 through 
86 Series), turn off refrigerant control valve 
(No. 4). 

10. If full charge of refrigerant will not enter 
system, close high pressure control and re
frigerant control valves. Start engine and run 
at slow idle with compressor operating. Crack 
refrigerant control valve (No. 4) and low 
pressure control on station. Watch low side 
gauge and keep gauge below 50 psi by regu
lating refrigerant control valve. Closing valve 
will lower pressure. This is to prevent liquid 
refrigerant from reaching the compressor 
while the compressor is operating. When re
quired charge has entered system, close re
frigerant control valve and close low pressure 
control. 

11. System is now charged and should be per
formance tested before removing gauges. 

COMPRESSOR SHAFT SEAL (Fig. 1A-50) 

Removal 

1. Remove compressor from the car. Refer to 
COMPRESSOR - Removal. 

2. Remove driven plate from compressor. Refer 
to DRIVEN PLATE - Removal. 

3. Remove seal seat retaining ring with Tool 
J-5403. 

4. Remove the seal seat with Tool J-9393 as 
shown in Fig. 1A-51. 

5. Remove the seal seat " O " ring from inside 
the housing. 
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Fig . 1A-50 Compressor Shaft and Seal 

6. Insert Tool J-9392 on top of seal. Rotate 
clockwise and force tool downward until tool 
engages tangs of seal. Remove seal by lifting 
tool out of housing. (Fig. 1A-52) 

Installation 

1. Place the new seal seat " O " ring in the 

Fig . 1A-51 Removing Seal Seat F ig . 1A-52 Removing Seal 
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J-9527 then add oil as outlined under 
CHECKING AND ADDING OIL. 

Fig. 1A-53 Leak Testing Compressor 

groove inside the neck of the compressor 
front head. 

2. With Tool J-9392, install seal by rotating tool 
while applying a light pressure, until seal 
locks in place. Rotate tool counterclockwise 
slightly to release from seal, and remove 
tool. 

3. Oil the interior of the seal cavity, shaft and 
seal, using clean Frigidaire 525 Viscosity Oil. 

4. Grip the seal seat with Tool J-9393. Push it 
into place so as not to disturb the " O " ring 
in the groove and to also effect a seal with 
this " O " ring. 

5. Install the seal seat retainer with J-5403. 

6. With Tool J-9527 installed on compressor 
(Fig. 1A-53), leak test the compressor as 
follows: 

a. Using the J-5725 Gauge Set, connect the 
center hose to the refrigerant drum and the 
high and low pressure Schrader valves. 

b. With the high pressure valve and the low 
pressure valve open, allow refrigerant to 
flow into the compressor. 

c. Open the oil plug fitting in the compressor 
housing and allow the air to exhaust until 
refrigerant starts to flow from the fitting. 

d. Close the oil plug fitting and allow the 
drum p r e s s u r e to stabilize in the 
compressor. 

e. Check and correct any leaks that may 
exist. 

f. Remove gauge set, cap fittings on Tool 

7. Install driven plate on compressor. 

8. Install compressor on car. 

COMPRESSOR DISASSEMBLY (Fig. 1A-54) 

Before disassembling the compressor, remove 
the oil drain screw and allow all of the oil to drain 
from the compressor into a clean container. This 
is to determine the amount and condition of the 
oil. 

REAR HEAD 

1. With compressor mounted in a vise or in 
Holding Fixture J-9396, rear head up, scribe 
rear head and compressor housing. 

2. Remove the four rear head to housing at
taching nuts. 

3.' Remove the rear head, inspect teflon gaskets 
on the casting. If teflon gaskets are damaged, 
replace the rear head. (Fig. 1A-55) 

4. Remove the suction screen from the rear 
head, 

5. Remove the oil pump gears. If gears are 
damaged, gears should be replaced. 

6. Remove the rear head " O " ring and discard. 

7. Remove the rear discharge valve plate and 
reed valve assembly. Separate the discharge 
valve plate and reed valve and inspect. (Fig. 
1A-56) 

8. Remove the oil inlet tube and " O " ring. Dis-
• card " O " ring. (Fig. 1A-57) 

FRONT HEAD 

1. Remove the cylinder assembly from the rear 
of the compressor housing by pushing on the 
compressor shaft. (Fig. 1A-58) 

2. Remove the front head by tapping it to the 
rear with a wood block. Discard " O " ring. 
Check teflon sealing surfaces of head. 

3. Remove the front discharge valve plate and 
r e e d valve assembly. Separate discharge 
plate from reed valve and inspect. (Fig. 
1A-59) 

CYLINDER 

1. Remove the suction crossover cover. (Fig, 
1A-60) 
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Fig. 1A-54 Compressor Disassembled 
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Fig. 1A-55 Rear Head Removed 

j REAR DISCHARGI 
PLATE 

Fig. 1A-56 Removing Rear Discharge Plate 

Fig. 1A-58 Removing Cylinder from Housing 

Fig. 1A-57 Removing O i l Inlet Tube Fig. 1A-59 Front Head Discharge Plate and Reed Valve 
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Fig. 1A-60 Removing Suction Crossover Cover 

2. Drive the cylinder halves apart using a wood 
block and hammer. (Fig. 1A-61) 

3. Remove the rear half of the cylinder from the 
pistons. 

4. Remove and discard the discharge tube. (Fig. 
1A-62) 

5. If necessary to remove the drive shaft bearing 
from the rear cylinder half, remove the 
bearing with a brass drift, then install a new 
bearing, with manufacturers name towards 
tool, as shown in Fig. 1A-63. 

6. Mark pistons with their respective cylinders, 
so that pistons can be reinstalled in their 
original position and location. 

Fig. 1A-62 Removing Discharge Tube 

Fig. 1A-61 Separating Cylinder Halves Fig. 1A-63 Installing Drive Shaft Bearing 
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Fig. 1A-64 Removing Piston 

place in Tray J-9402, in compartments asso
ciated with proper end of piston. Discard all 
piston shoe discs. 

8. Repeat procedure until all pistons are re
moved. (Fig. 1A-64) 

9. Remove shaft and swash plate assembly. 
Separate thrust bearings and races and 
discard. Inspect bearing surfaces of shaft and 
swash plate assembly. 

10. If necessary to replace the front cylinder 
half drive shaft bearing, repeat Step 5. 

11. Wash all parts to be reused in clean solvent 
(oleum). Dry with compressed air. 

COMPRESSOR ASSEMBLY 

CYLINDER 

1. Position front half of cylinder on the Cylinder 
Assembly Fixture J-9558. 

THRUST BEARING RACE CHART 

Fig. 1A-65 Assembling Parte for Clearance Check 

7. Rotate shaft until a piston is at its highest 
point. Push shaft away from head until the 
piston assembly can be removed. Separate the 
piston, piston drive balls, and piston rings and 

Service 
*Part Number 

6556000 
6556050 
6556055 
6556060 
6556065 
6556070 
6556075 
6556080 
6556085 
6556090 
6556095 
6556100 
6556105 
6556110 
6556115 
6556120 

*The last three digit 
number on race. 

Identification No. 
Stamped on Race 

0 
5 
5-1/2 
6 
6-1/2 
7 
7-1/2 
8 
8-1/2 
9 
9- 1/2 

10 
10-1/2 
11 
11-1/2 
12 

s indicate identification 

2. Position a zero thrust race, a thrust bearing 
and another zero thrust race over the front 
and rear ends of the compressor shaft. Re
tain bearings and thrust washers with clean 
petrolatum. Install shaft into front cylinder, 
threaded end of shaft down. (Fig. 1A-65) 

3. Apply a light smear of clean petrolatum to 
the ball pockets of each of the three pistons. 

4. Place the balls in the piston pockets. 



General Air Conditioning Information 1A-35 

Fig. 1A-66 Piston Identification 

5. Apply a light smear of clean petrolatum to 
the cavity of three new zero shoe discs. 

6. Place a zero shoe over each ball in the front 
end of the piston. The front end of the piston 
has an identifying notch in the casting web. 
(Fig. 1A-66) 

7. Place a ball only in the rear ball pocket of 
each of the three pistons. 

NOTE; Do not assemble any of the piston 
rings at this time. 

8. Rotate the shaft and swash plate until the high 
point of the swash plate is over the piston 
cylinder bore, which has been identified as 
No. 1. Raise the shaft until the front end of 
the piston can be inserted in the cylinder 
bore, at the same time place the front ball and 
shoe and the rear ball only over the swash 
plate. 

9. Repeat this operation for pistons No. 2 and 
No. 3. 

NOTE: The balls and shoes must adhere 
to the piston during this assembly. 

10. Align the rear cylinder with the front 
cylinder. Tap into place, using a wood block 
and mallet. 

11. Assemble the head ring of Tool J-9558 and 
nuts to the fixture, tighten the nuts to approx
imately 15 ft. lbs. torque. 

12. Measure clearance between rear ball of No. 
1 piston and swash plate, in following manner: 

a. Select a suitable combination of well- oiled 

Fig. 1A-67 Checking Drive Ball to Swash 
Plate Clearance 

feeler gauge leaves to fit snugly between 
ball and swash plate. 

b. Attach a spring scale reading in 1 ounce 
increments to the feeler gauge. Distributor 
point checking scale J-5184 may be used. 

Pull on spring scale to slide feeler gauge 
stock out from between ball and swash 
plate, and note reading on spring scale as 
feeler gauge is removed, Fig. 1A-67. 
Reading should be between 4 and 8 ounces. 

If reading in step (c) is under 4 or over 8 
ounces, reduce or increase thickness of 
feeler gauge leaves and repeat steps (a) 
through (c) until a reading of 4 to 8 ounces 
is obtained. Record clearance between ball 
and swash plate that results in a 4 to 8 
ounce pull on spring scale. Rotate the shaft 
approximately 120°, and make a second 
check with feeler gauge between the ball 
and plate. Rotate the shaft again approxi
mately 120° and again check with a feeler 
gauge between the parts. Record the three 
readings. From the three checks, select a 
numbered shoe to correspond to the mini
mum feeler gauge reading for No. 1 piston 
(refer to SHOE CHART). Mark piston 
number on the shoe package. The shoe may 
be put in the assembly tray in the com
partment corresponding to the piston num
ber and rear ball pocket position. Repeat 
checking procedure for the remaining two 
pistons. 
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EXAMPLE 

Pis ton £l 

Piston #2 

Pis ton #3 

Posi t ion 
1 

.019" 

.020" 

.021" 

Posi t ion 
2 

.0195" 

.020" 

. 0 2 1 " 

Posi t ion 
3 

.019" 

.020" 

.022" 

Select 
and Use 
Shoe No. 

19 

20 

21 

SHOE CHART 

Service 
*Pa r t Number 

6557000 
6556175 
6556180 
6556185 
6556190 
6556195 
6556200 
6556205 
6556210 
6556215 
6556220 

Identification No. 
Stamped on Shoe 

0 
17-1/2 
18 
18-1/2 
19 
19-1/2 
20 
20 -1 /2 
21 
21 -1 /2 
22 

*The last th ree digi ts indicate identification 
number on shoes. 

Fig. 1A-68 Checking Drive Shaft End Play Clearance 

19. Rotate the swash plate so the high point is 
above cylinder bore No. 1. Carefully as
semble piston No. 1, complete with ball and 
a zero shoe on the front end and ball and 
numbered shoe on the rear end, over the 
swash plate. Compress and enter the front 

*The last three digits indicate identification 
number on shoes. 

13. To determine the clearance between the rear 
thrust bearing and the upper or outer-rear 
thrust race use a combination of feeler gauge 
leaves, so that 4 to 8 oz. of force is required 
to pull gauge free. (Fig. 1A-68) 

14. Select from stock a numbered thrust race that 
corresponds to the feeler gauge used. Mark 
the package "REAR", place it in the assembly 
tray corresponding to this position. 

15. Loosen and remove the nuts and ring from the 
checking fixture. Remove £he rear cylinder, 
pistons and rear outer thrust race. 

16. Install the correct thrust race, determined in 
Step 14, over the compressor shaft. Apply 
a light smear of petrolatum to the thrust 
races to aid in holding them in place during 
assembly. 

17. Assemble a piston ring, scraper groove to
ward the piston ball socket, to each end of 
the three pistons. 

18. Apply a light smear of petrolatum to the 
numbered shoes and place them over the cor
rect ball in the rear of the piston. Fig. 1A-69 Installing Discharge Tube 

6557000 
6556175 
6556180 
6556185 
6556190 
6556195 
6556200 
6556205 
6556210 
6556215 
6556220 

0 
17-1/2 
18 
18-1/2 
19 
19-1/2 
20 
20-1/2 
21 
21-1/2 
22 
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crossover tube into the hole in the front cyl
inder. (Fig. 1A-69) 

Fig. 1A-70 Assembling Cylinder Halves 

piston ring into the front cylinder half. Repeat 
this operation for pistons No. 2 and No. 3. 

20. Assemble one end of the service discharge 

21. Rotate the shaft to position the pistons in a 
"s ta i r s tep" arrangement. Place the rear 
half of the cylinder over the shaft and start 
the pistons and rings into the cylinder bores. 
When all parts are in proper alignment, tap 
rear cylinder with a wood block and mallet to 
seat the rear cylinder over the locating dowel 
pins. (Fig. 1A-70) 

22. Generously lubricate all moving parts with 
Frigidaire 525 Viscosity Oil. Check for the 
free rotation of the mechanism. 

23. Remove cylinder assembly from fixture. 

24. Install the suction crossover cover by flexing 
the cover sufficiently to engage the groove in 
the end of the "dove tail" slot of the rear cyl
inder head; then slide the cover down until it 
is flush with the cylinder head. (Fig. 1A-71) 

25. Install " O " ring and bushing over discharge 
tube. (Fig. 1A-72) 

26. Assemble the suction reed valve and the front 
discharge valve plate to the front end of the 
cylinder. Align the dowel pin holes, suction 
ports and oil return slot. 

NOTE: The front discharge valve plate has 
a large diameter hole in the center. 

Fig. 1A-71 Installing Suction Crossover Cover 
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Fig. 1A-72 Installing " O " Ring and Bushing 

27. Coat the teflon gasket surfaces on the webs 
of the front head with Frigidaire 525 Viscosity-
Oil, Examine the location of the dowel pins 
and contour of the webs. Rotate so as to po
sition it properly over discharge reed retain
ers. Use care to avoid damaging the teflon 
gasket surfaces. When in proper alignment, 
seat with light mallet taps. 

28. Apply an ample amount of Frigidaire 525 
Viscosity Oil around the angle groove at the 
lower edge of the head and to the "O" ring. 
Assemble the " O " ring in the groove. 

29. Mount the compressor housing on the holding 
fixture, attaching bolts up. 

30. Coat the inside machined surfaces of the 
housing with Frigidaire 525 Viscosity Oil. 
Install the cylinder assembly into the housing. 
Line up the oil sump with the oil intake tube 
hole. 

31. Position a new " O " ring on the oil intake 
tube, apply oil to the cavity and " O " ring. 
Insert the tube and " O " ring, rotating the 
cylinder assembly to align the tube with the 
hole in the housing baffle. 

32. Install " O " ring and bushing over discharge 
tube. 

33. Position the rear suction reed valve and dis
charge valve assembly to align with the dowel 
pins, then slide it into place over pins. 

34. Assemble the inner oil pump gear over the 
" D " shaped flat on the shaft. Place the outer 

oil pump gear into oil pump gear cavity in 
the head. Retain with petrolatum. 

35. Generously oil the valve plate around the 
outer ends where the large " O " ring will 
be placed. Oil the valve reeds, oil pump 
gears, and the area where the teflon gasket 
will contact the valve plate. 

36. Coat the rear head to housing " O " ring with 
Frigidaire 525 Viscosity Oil and place it on 
the valve plate in contact with the housing. 

37. Place the suction screen in the rear head. 

38. Assemble the rear head to the compressor 
housing, using care not to damage the teflon 
gasket. 

NOTE: If oil pump gears do not mesh, a 
slight movement of the rear head or drive 
shaft will aid in meshing of the gears. 

39. Assemble the nuts to the threaded housing 
studs. Tighten to 23 ft. lbs. torque. 

40. Position two " O " rings in the cavity of the 
rear of the compressor. 

41. Install Tool J-9527 on compressor (Fig. 
1A-53), then leak test the compressor as 
follows; 

a. Using the J-5725 Gauge Set, connect the 
center hose to the refrigerant drum and 
the high and low pressure hoses to the 
compressor. 

b. With the high pressure valve and the low 
pressure valve open, allow refrigerant to 
flow into the compressor. 

c. Open the oil plug fitting in the compressor 
housing and allow the air to exhaust until 
refrigerant starts to flow from the fitting. 

d. Close the oil plug fitting and allow the 
drum p r e s s u r e to stabilize in t h e 
compressor. 

e. Check and correct any leaks that may 
exist. 

f. Release the pressure and remove gauge 
set. 

g. Install caps on fittings of Tool J-9527. 

42. Add oil to compressor as outlined under 
CHECKING AND ADDING OIL. 

ADDING REFRIGERANT—PARTIAL CHARGE 

The proper charge of refrigerant to insure a 
clear sight glass under operating conditions at 
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various ambient temperatures is 4 lbs. for 52 
through 86 Series and 3-3/4 lbs. for 33 through 
38 Series. Since less than the specified amount 
will result in a clear sight glass under some load 
conditions, it is necessary to consider load ef
fects when checking and adding refrigerant to the 
system. The load can be varied by changing the 
blower speed as listed in the following chart. Be 
sure to operate the system for at least five min
utes before checking sight glass. 

NOTE: On cars equipped with Comfortron, set 
the control on automatic. 

Ambient 
Temp. 

(Outside 
of Car) 

70° to 80° 

80° to 90° 

90° or above 

Blower 
Switch 
Position 

High 

Medium 

Low 

Temperature 
Control 
Setting 

Fully to Left 

Fully to Left 

Fully to Left 

Control 
Setting 

Normal 

Normal 

Normal 

Engine 
RPM 

2000 

2000 

2000 

If the system is low on refrigerant, proceed 
as follows: 

1. Turn off the ignition. 

2. Remove protective caps from Schrader valve 
adapters. 

3. Install gauge set as shown in Fig. 1A-73. 

4. Crack open both gauge valves to purge the 
gauge hoses through the center hose, and 
crack open the valve on the refrigerant drum 
or the "Fi ts-All" valve on a 15 oz. refriger
ant can. While refrigerant is escaping from 
the center hose of the gauge set and the valve 
fitting on the refrigerant container, connect 
the center hose to the refrigerant container. 

5. Close the refrigerant container valve and 
both gauge valves. 

6. Start the engine and make settings according 
to the preceeding chart. 

7. Open valve on refrigerant container and the 
low pressure gauge valve to allow refrigerant 
to enter the system. When sight glass clears, 
close refrigerant container valve. 

8. Wait two minutes, then check the sight glass. 
If vapor is still visible, open the refrigerant 
container valve and again allow refrigerant 
to enter the system. Add 1/4 lb. of refrigerant 
after sight glass clears. 

9. Shut off engine, remove gauge set, and install 
all protective caps. 

CHECKING AND ADDING OIL 

The compressor was originally charged with 
10.5 ounces of Frigidaire 525 Viscosity Oil. 
During normal operation, because of an affinity of 
refrigerant 12 for oil, a certain amount of oil will 
circulate throughout the system along with the 
liquid and vapor. If any major loss of oil has 
occurred, such as a severe compressor seal leak, 
line breakage, damaged condenser, etc., proceed 
as follows after making the necessary repairs. 

1. Remove belt and compressor clutch lead. 

2. Remove compressor. 

3. Transfer compressor to bench and loosen the 
oil drain screw. 

4. Allow all of the oil to drain from the com
pressor into a clean container. This is to 
determine the amount and condition of oil. 

NOTE: If the examination of the oil shows 
any foreign material; sludge, water, etc., 
flush the system as outlined under COM
PRESSOR - Installation Step 6, and fill com
pressor with 10.5 ounces of oil. 

5. If the condition of the oil indicates that the 
compressor is free of any contamination, 
position the compressor so that the oil test 
valve flange is on the top side and pour from 
a graduated bottle, new Frigidaire 525 Vis
cosity Oil into the compressor in the amount 
required as follows: 

a. If oil drained in Step 4 was more than 
1-1/2 ounces, add to the compressor the 
amount drained in Step 4. 

b. If oil drained in Step 4 was less than 1-1/2 
ounces and a major oil loss has occurred, 
add 6 ounces of oil to the compressor. 

c. If the compressor is overhauled, add 1 
ounce in addition to the oil added in Steps 
5a or 5b. 

d. If a new service compressor is to be in
stalled, drain service compressor and fill 
with oil as indicated in Steps 5a or 5b. 

e. If refrigeration components are replaced, 
add oil as follows, in addition to the oil 
added in Steps 5a, 5b or 5c. 

Evaporator 3 Fluid Ounces 

Dehydrator Receiver 1 Fluid Ounce 

Condensor- Dehydrator 
Receiver 3 Fluid Ounces 

6. Tighten the oil drain screw. 

7. Install compressor. 

8. Evacuate the system to remove air and mois
ture, then charge the system with refrigerant. 
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CUSTOM AIR CONDITIONER 
(MANUAL, VACUUM CONTROL) 

52 THROUGH 86 SERIES 
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Subject Page 

PERIODIC MAINTENANCE . 1B-40 
GENERAL DESCRIPTION . . . 1B-40 

AIR OUTLETS 1B-40 
FAST COOL DOWN 1B-40 
DRIVING CONDITIONS IB-41 
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PERIODIC MAINTENANCE 

Remove road accumulation from condenser at 
every engine oil change interval or as necessary. 

Check and adjust compressor belt tension at 
each engine oil change interval. 

The system should be operated for at least five 
minutes every two weeks. 

Check refrigerant level and replenish as nec
essary at the start of every cooling season. 

GENERAL DESCRIPTION 

The air conditioning system provides refriger
ated and dehumidified air to cool the car interior. 
The system uses both outside and recirculated 
air. 

For normal cooling, A.C. control set for 
"NORMAL", 100% outside air passes through 
the evaporator core. For maximum cooling, A.C. 
control set for "RECIR", approximately 80% 
recirculated air and 20% outside air is directed 
through the evaporator core. 

Subject Page 

ADJUSTMENTS 1B-48 
RECIRCULATING AIR DOOR IB-48 
MODE DOOR 1B-48 
TEMPERATURE DOOR . . . . . . . . IB-49 

SIGHT GLASS R&R 1B-49 
EVAPORATOR 1B-50 

REMOVAL 1B-50 
DISASSEMBLY 1B-50 
INSTALLATION 1B-51 

CONDENSER AND RECEIVER 1B-51 
REFRIGERANT LINES 1B-51 
COMPRESSOR 1B-51 

REMOVAL . . 1B-51 
INSTALLATION 1B-52 

WIRING AND HOSE ROUTING . . . . . . IB-52 
AIR CONDITIONING DIAGNOSIS 1B-56 

VISUAL CHECKS 1B-56 
OPERATIONAL TEST 1B-56 
PERFORMANCE TEST IB-56 

PERFORMANCE CHART 1B-57 

Air Outlets 

Adjustable air outlets are located on either 
side of the instrument panel. The left and right 
air outlets may be adjusted to direct the air as 
desired. In addition, center outlets are provided 
to allow additional upper level cooling. All outlets 
are equipped with shut-off valves. Floor cooling 
is provided by discharging air directly to the floor 
from fixed openings in the air manifold located 
under the instrument panel. 

The air condition control assembly is mounted 
in the instrument panel. A four-speed blower 
switch is located in the control assembly. 

FAST COOL D O W N 

To rapidly cool a car which has been standing 
for a period of time in the sun, open the center 
outlet, set A.C. control on "NORMAL", slide 
temperature lever to the extreme left position and 
turn blower speed switch on "HI" . Open car 
windows just long enough to expel hot air. After 
car has cooled, adjust temperature control lever 
position to suit individual comfort. Air flow can 
be directed by adjusting the side outlets. The 
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recommended position of the air outlets, for best 
over-all front and rear seat cooling, i s when the 
side outlets are adjusted to direct the air flow 
along the inside roof line, and the auxiliary side 
and center outlets are open. 

DRIVING CONDITIONS 

For normal driving conditions, the driver may 
adjust the temperature of cool air by moving the 
control lever to suit individual comfort. Selection 
of blower speeds should be regulated according 
to the amount of air forced into the passenger 
compartment by the forward motion of the car. 

When driving in heavy traffic, it may be de
sirable to set the blower speed switch on "HI" . 
At higher speeds, air will be forced by the for
ward motion of the car into the passenger com
partment in greater volume, lessening the speed 
requirements of the blower motor. It then may be 
desirable to set the blower speed switch to suit 
individual comfort. 

OPERATION 

Heat Button Depressed 
(Fig. 1B-75) 

When the HEAT button is depressed vacuum is 

applied to both parts of the outside air door (3) 
and to the mode door (5). This positions the mode 
door in the heat position and the outside air door 
to allow 100% outside air to enter the heater 
assembly. 

When the temperature lever is moved toward 
the warm position, vacuum is directed to the 
water valve allowing engine coolant to flow 
through the heater core (1). Air flowing through 
the heater assembly is now warmed and flows out 
of the heater outlets. Temperature of heater out
let air is controlled by moving the temperature 
lever which is connected to the temperature door 
(4) with a cable. This mixes outside air with 
heated air to temper the discharge air. 

Air velocity is controlled by a four-speed 
blower switch. When the DEF button is depressed 
the operation is identical to the HEAT except the 
defroster door is actuated to direct air flow to the 
windshield. 

Vent Button Depressed 
(Fig. 1B-76) 

When the VENT button is depressed, vacuum is 
applied to both parts of the outside air door (3). 

Fig. 1B.-75 A.C. Off - Heater On 
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Fig. 1B-76 A.C. Off - Ventilation On 

This positions the outside air door to allow 100% 
outside air to enter the heater assembly. With no 
vacuum applied to the mode door (5), the mode 
door is in the A.C. position, allowing discharge 
air to flow out of the A.C. outlets. With the tem
perature lever moved to the full cool position 
100% outside ambient air flows out of the A.C. 
outlets. When the temperature lever is moved 
toward the warm position, vacuum is directed to 
the water valve allowing engine coolant to flow 
through the heater core (1). Some of the air is 
now directed through the heater core by movement 
of the temperature door (4) where it is warmed 
and mixes with the outside air to temper the dis
charge air from the A.C. outlets. 

Air velocity is controlled by a four speed 
blower switch. 

Normal Button Depressed 
(Fig. 1B-77) 

When the NORMAL button is depressed an 
electrical switch is closed to start the com
pressor and vacuum is applied to both parts of 
the outside air door (3). This positions the out
side air door to allow 100% outside air to enter 
the heater assembly. With no vacuum applied to 
the mode door (5) the mode door is in the A.C. 
position. 

Air flowing through the heater assembly is 
cooled by the evaporator (2). 

With the temperature lever in the full cool po
sition all the cooled air is directed out of the A.C. 
outlets. 

As the temperature lever is moved toward the 
warm position, vacuum is directed to the water 
valve allowing engine coolant to flow through the 
heater core (1). Some of the air is now directed 
through the heater core by movement of the tem
perature door where it is warmed and mixes with 
the A.C. air to temper the discharge air from the 
A.C. outlets. If the temperature lever is moved 
to the full warm position all the air coming out 
of the A.C. outlets will be heated. 

Air velocity is controlled by a four speed 
blower switch. 

Recir Button Depressed 
(Fig. 1B-78) 

When the RECIR button is depressed, an elec
trical switch is closed to start the compressor 
and vacuum is applied to one port of the outside 
air door (3). This positions the outside air door 
to allow 20% outside air and 80% inside air to 
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Fig. 1B-77 A.C. On - Normal Position 

Fig. 1B-78 A.C. On - Recirc. Position 
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Fig. 1B-79 Compressor Installation 

enter the heater assembly. With no vacuum ap
plied to the mode door (5) the mode door is in 
the A.C. position. 

Air flowing through the heater assembly is 
cooled by the evaporator (2). 

With the temperature lever in the full cool 
position all the cooled air is directed out of the 
A.C. outlets. 

As the temperature lever is moved toward the 
warm position, vacuum is directed to the water 
valve allowing engine coolant to flow through the 
heater core (1). Some of the air is now directed 
through the heater core where it is warmed and 
mixes with the A.C. air to temper the discharge 
air from the A.C. outlets. If the temperature 
lever is moved to the full warm position all the 
air coming out of the A.C. outlets will be heated. 

Air velocity is controlled by a four-speed 
blower switch. 

COMPRESSOR BELT ADJUSTMENT 
(Fig. 1B-79) 

Tool 33-70M is used to check the compressor 
belt tension. 

If belts require adjustment: 

1. At rear of compressor, loosen bolt securing 
support to rear bracket. 

2. At front of compressor, loosen bolt securing 
link to bracket. 

3. Loosen bolt securing adjusting link to front 
bracket. 

4. Pivot the compressor evenly at the front and 
rear until correct belt tension is obtained. 

Fig. 1B-80 Center Outlet Installation 
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Fig. 1B-81 Side Outlet-

Check belt alignment and torque all bolts 

loosened. 

Bolt Size 

5/16" 
3/8" 
7/16" 

Torque Ft. Lbs. 

25 
35 
50 

CENTER OUTLET 

The center outlet is installed as shown in Fi£ 
1B-80. 

SIDE OUTLETS 

Adjustment 

Nozzles should be free to rotate but tight enough 
to remain in a set position. If adjustment is re
quired refer to Fig. IB-81. 

Fig. 1B-81B Manifold Installation 

AIR DISTRIBUTING HOSES 

The air distributing hoses are installed as 
shown in Fig. IB-81 A. 

MANIFOLD 

The manifold lower duct and seal are installed 
as shown in Fig. 1B-81B. 

CONTROL ASSEMBLY 

The control attachment and wiring connections 
are shown in Figs. IB-82 and 83. 

Fig. 1B-81A Air Distributing Hoses 
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Fig. IB-82 A.C. Control Installation 

Fig. 1B-83 Wiring Connections 
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Fig. 1B-84 Blower and Evaporator Installation 

Fig. 1B-85 Evaporator to Case Attachment 
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Fig. 1B-86 Heater Case Attachment 

BLOWER MOTOR AND EVAPORATOR 

The blower motor, duct and evaporator is at
tached as shown in Fig. IB-84. Fig. 1B-85 illus
trates evaporator to case attachment. 

BLOWER MOTOR RESISTOR 

The blower motor resistor is mounted on the 
blower duct and can be removed by removing the 
two attaching screws. (Fig. IB-84) 

HEATER CASE ASSEMBLY 

The heater case assembly is installed as shown 
in Fig. IB-86. The heater core can be removed 
after removing the heater case assembly. Fig. 
IB-87 illustrates the core location. 

VACUUM DIAPHRAGMS 

Vacuum diaphragms are used to operate the air 
inlet and recirculate door, the defroster door and 
the mode door. The air inlet and recirculate door 
diaphragm is a two-step diaphragm. When the 
A.C. control is set for RECIR, vacuum is applied 

to the upper port and the door opens a predeter
mined distance allowing 20% outside air and 80% 
inside air to be drawn through the evaporator. 
When the A.C. control is set for NORMAL, 
vacuum is applied to both ports and 100% outside 
air is drawn through the evaporator. 

ADJUSTMENTS 

Recirculating Air Door (Fig. 1B-88) 

To adjust the recirculating air door the blower 
duct assembly must be removed from the car. 

1. With vacuum applied to the upper port, the 
recirculating air door should open 11/32". 

2. Adjustment can be made by loosening the 
diaphragm to link screw and moving link in 
or out. 

Mode Door (Fig. 1 B-89) 

With vacuum applied to the mode door dia
phragm, the mode door directs air flow out of 
the heater ducts. With no vacuum applied the 
mode door directs air flow out of the A.C. ducts. 
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Fig. 1B-87 Heater Core Attachment 

The mode door adjustment is correct when no 
air flow can be felt at the A.C. outlets with the 
heat button depressed. 

Adjustment is provided for at the diaphragm 
adjustment screw. 

a 3/16" pin through the hole in the cam and cam 
support to lock the door in the full cold position. 
Attach cable to pin on cam and adjust it so that 
when lever is to the left side of the control, a 
clearance of 1/8" is obtained. 

T e m p e r a t u r e Cab le 

The cable is connected to a cam lock device 
that assures positive closing of the temperature 
door. To adjust, disconnect the cable and insert 

SIGHT GLASS 

R e m o v a l 

1. Discharge the system as outlined under DIS-
CHARGE THE SYSTEM. 

Fig. 1B-88 Recirculating Air Door Adjustment Fig. 1B-89 Mode Door Adjustment 
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Fig. 1B-90 Condenser and Receiver Installation 

2. Remove the sight glass retaining screw. 

3. Lift out the sight g l a s s with caulking 
compound. 

4. Remove the " O " ring with a wire hook. 

NOTE: When performing this operation, 
the system should not be left open longer than 
absolutely necessary as the dehydrator will 
absorb an e x c e s s of moisture. Refer 
to SERVICING OF THE REFRIGERANT 
SYSTEM. 

To install, reverse the removal procedure and 
evacuate and charge the system. 

EVAPORATOR ASSEMBLY 

Removal (Fig. 1B-84) 

1. Disconnect the battery. 

2. Discharge the system as outlined under DIS
CHARGING THE SYSTEM. 

3. Remove blower and housing assembly. 

NOTE: It is not necessary to remove the 

resistor from the duct or disconnect the 
wiring. 

4. Disconnect refrigerant lines from suction 
throttling valve and expansion valve. 

NOTE: Cap fittings to prevent entrance of 
dirt and moisture. 

5. Fold back front floor carpet and remove the 
three heater assembly attaching screws. 
From the engine compartment, remove the 
evaporator attaching screws and remove the 
evaporator. 

Disassembly 

1. Remove mounting g a s k e t and grommets 
around the outlets. 

2. On bench, remove expansion valve. 

NOTE: Capillary bulb is retained by two 
clamps which are accessible after peeling 
back the insulating material. 

3. Remove clamps securing expansion valve and 
evaporator pipe. 

4. Disconnect all lines and remove suction throt
tling valve. 
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NOTE: Tape or cap all valve openings to 
prevent entrance of dirt and moisture. 

5 Remove screws securing evaporator core to 
' case. (Fig. 1B-85) 

Installation 

1 With gasket cemented to evaporator, position 
evaporator assembly to the dash and install 
retaining screws. 

2. Install duct and blower assembly. 

3. Remove caps from lines, oil the fitting with 
Frigidaire 525 viscosity oil, then connect the 
lines. 

4. Evacuate the system as outlined under EVAC
UATING THE SYSTEM, Section 1A. 

5. Charge the system as outlined under CHARG
ING THE SYSTEM, Section 1A. 

6. Leak test all line f i t t i n g s that were 
disconnected. 

NOTE: It is important that the expansion 
valve capillary bulb be tightly clamped to 
the suction line at the evaporator. Both the 
suction line and the capillary tube should be 
clean at the points of contact. 

Do not kink capillary tubes when removing 
or installing. 

CONDENSER AND RECEIVER 

The condenser and receiver are mounted in 
front of the radiator. After discharging the sys
tem, the condenser or receiver can be removed 
as illustrated in Fig. IB-90. 

REFRIGERANT LINES 

The refrigerant lines and mufflers are attached 
as shown in Figs. IB-91 and IB-92. 

When installing lines, always use new " O " 
rings. Torque lines as indicated in Fig. IB-93. 

COMPRESSOR 
(Fig. 1B-94) 

Removal 

1. Discharge the refrigerant system. 

2. Disconnect compressor clutch wire at com
pressor connector. 

3. Remove belt from compressor pulley. 

4. Remove the bolt holding the fittings connector 
to the compressor, then remove the assembly 
from the compressor. Tape lines and fittings 
to prevent entry of dirt and moisture. 

Fig. 1B-91 Refrigerant Lines 
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Fig. 1B-92 Refrigercinf Lines 

5. Remove the compressor to bracket bolts, then 
remove the compressor assembly. 

Installation 

1. Position the compressor on the mounting 
bracket, then install and tighten the compres
sor to bracket bolts. 

2. Connect compressor clutch wire. 

3. Install two new " O " rings on the valve port 
openings and position the fittings connector 
on the compressor. Install the mounting bolt 
and tighten to 22 ft. lbs. torque. 

4. Install belt and adjust tension using Tool 
BT-33-70M. 

5. If compressor was removed for some internal 
malfunction and foreign material has circu
lated throughout the system, proceed as 
follows: 

a. Install a charging line to the compressor 
discharge Schrader valve and to a drum of 
refrigerant 12. 

b. Disconnect the liquid line from the dehy-
drator receiver assembly on the inlet side, 
and cap the d e h y d r a t o r r e c e i v e r 
immediately. 

c. Open the refrigerant drum valve and turn 
the drum upside down to allow liquid re
frigerant to flush through the condenser 
and out the line. Use approximately 2 lbs. 
of refrigerant for this operation. 

d. Close the drum valve and connect the de
hydrator receiver assembly. 

Remove the expansion valve screen and 
clean or replace as necessary. 

f. Remove the charging line from the com
pressor, install the gauge set, and evacuate 
the entire system. 

g. Recharge the system. 

WIRING AND HOSE ROUTING 

For wire routing, refer to Fig. 1B-83. For 
heater hose routing, vacuum hose routing and 
water valve installation, refer to Figs. 1B-95, 
1B-96 and 1B-97. 
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Fig. JB-93 Refrigerant- Line " O " Ring Torque 
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Fig. 1B-94A Compressor Installation (Without K-19) 

Fig. 1B-94B Compressor Installation (With K-19) 
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Fig. 1B-95 Heater Hose Routing 

Fig. 1B-96 Water V a l v e Insta l la t ion 

F ig . 1B-97 Vacuum Hose Routing 
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AIR CONDITIONING DIAGNOSIS 

If a car is in for service with a complaint of 
high outlet temperatures on the road but appears 
to operate normally during tests, a quick check 
to determine which unit is at fault can be made 
using the following procedure. 

VISUAL CHECKS 

1. Check temperature door to make sure that it 
seals in the cool position. Adjust if necessary. 

2. Check air hoses and ducts f o r proper 
connection. 

3. Check vacuum hoses for correct routing and 
connection. 

NOTE: A leaking engine water valve could 
cause a slight rise in outlet temperature. 

4. Check sight glass for "c lea r" condition. 

5. Check compressor clutch to make sure that 
it engages. 

6. Check compressor belt, adjust if necessary. 

OPERATIONAL TEST 

Install air conditioning gauge set, operate the 
engine at 1500 rpm in Neutral. Set control on 
Recirculate with blower at low speed. 

1. Check evaporator pressure. If pressure is 
30 psi or less and outlet air temperature is 
too warm, check to see that the expansion 
valve is clamped tightly to the evaporator 
outlet pipe and that the insulation is in place. 

If the feeler bulb installation and insulation are 
satisfactory, a leak in the bulb is indicated and 
the expansion valve should be replaced. 

2. If the evaporator pressure is above 30 psi, 
even with blower motor wire disconnected, 
replace the P.O.A. valve. 

cover the condenser to obtain head pressure 
of 300 psi. If evaporator pressure r ises above 
30 psi replace the expansion valve. If evapo
rator pressure remains at 29 psi during test, 
there is a possibility of water or moisture in 
the system which could freeze under certain 
conditions, and a new receiver dehydrator 
may be required. 

PERFORMANCE TEST 

The Performance Test should be made with the 
car doors open, the temperature control lever 
fully to the left, A.C. control set at NORMAL, 
blower speed switch on "HI", all air outlets open, 
an auxiliary fan in front of the radiator, and the 
car hood lowered. 

1. Remove Schrader valve fitting cap at the 
suction throttling valve. 

2. Install Adapter J-5420 on the low pressure 
gauge hose, and connect the adapter to the 
Schrader valve fitting on the suction throttling 
valve, then momentarily open low pressure 
gauge valve to purge gauge hose. 

3. Remove the compressor h i g h pressure 
Schrader valve protective cap and install high 
pressure gauge hose with Adapter J-5420. Be 
sure high pressure gauge valve is closed. 

4. Momentarily open high pressure gauge to 
purge the gauge and hose. 

5. With transmission in PARK or NEUTRAL and 
parking brake applied, adjust engine speed to 
2000 rpm. 

6. After temperature and humidity have been 
determined, compare test results with the 
PERFORMANCE CHART. 

7. When. test is completed, disconnect gauge 
hoses, and install protective caps. 

3. If evaporator pressures is 29 psi ± 1 psi and 
the outlet air temperature is normal, partially 

8. Install Schrader valve fitting cap on suction 
throttling valve. 
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PERFORMANCE CHART 
(52 THROUGH 86 SERIES) 

In Front of Condenser 

Relative 
Humidity 

20 

30 

40 

50 

60 

70 

80 

90 

_ 

Air Temp. 
°F. 

70 
80 
90 
100 
110 

70 
80 
90 
100 
110 

70 
80 
90 
100 
110 

70 
80 
90 
100 
110 

70 
80 
90 
100 

70 
80 
90 
100 

70 
80 
90 
100 

70 
80 
90 
100 

Evaporator 
Pressure 
At Suction 

Throttling Valve 
± 1 PSI 

29 
29 
31 
32.5 
39 

29 
29 
31.5 
35 
44 

29 
29 
32 
37.5 
48 

29 
29.5 
32.5 
41 
51 

29 
30 
34.5 
44.5 

29 
30.5 
37 
48 

29 
31.5 
39.5 
51 

29 
32 
42 
54 

Engine 
R.P.M. 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Discharge 
Air Temp. 
R.H. Nozzle 

± 2°F. 

40 
43 
49 
54 
60 

40 
44 
50 
56 
63 

40 
45 
51 
58 
68 

40 
46 
52 
63 
73 

40 
47 
56 
68 

41 
50 
60 
72 

44 
53 
64 
77 

47 
57 
68 
81 

Pressure 
High 

(Discharge) 
± 20 PSI 

162 
187 
212 
247 
293 

162 
187 
215 
252 
317 

163 
189 
220 
255 
335 

164 
190 
725 
275 
342 

165 
192 
232 
292 

167 
194 
240 
310 

169 
196 
247 
327 

171 
198 
254 
345 
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DIAGNOSIS OF 

CONDITION AND CAUSE 

EVAPORATOR PRESSURE TOO HIGH 

A. Defective suction throttling valve. 

B. Restriction in suction line. 

C. Loose compressor drive belt. 

D. Defective clutch or coil. 

E. Defective expansion valve. 

F. Expansion valve capillary tube not tight to 
evaporator suction line. 

G. Clutch slipping. 

HIGH PRESSURE SIDE OF SYSTEM TOO HIGH 

A. Engine overheated. 

B. Restricted air flow through condenser. 

C. Air in system or overcharge of refrigerant. 

D. Restriction in condenser, dehydrator r e 
ceiver assembly, or any discharge or liquid 
line. 

E. Too much oil in compressor. 

NOZZLE DISCHARGE AIR TOO WARM 
(With Other Readings OK) 

A. Air hoses not properly connected. 

B. Defective or mispositioned evaporator drain 
hoses. 

C. Poor Seal - Evaporator to cowl. 

CLUTCH SLIPPAGE 

A. Head pressure too high. 

B. Pulley wobbles. 

TEST RESULTS 

CORRECTION 

A. Replace 

B. Remove, inspect, and clean or replace. 

C. Adjust as outlined. 

D. Check or replace as necessary. 

E. Replace as necessary. 

F. Check clamp for tightness. 

G. Refer to CLUTCH SLIPPAGE. 

A. Check engine cooling system. 

B. Remove foreign material from engine rad
iator and condenser. 

C. Momentarily discharge system on discharge 
side with engine not running; then, operate 
system and recheck pressure. Repeat as 
necessary. Check sight glass with system 
under load. 

D. Remove parts, inspect for restricted pass
age, and clean or replace. 

E. Drain oil and add correct amount. 

A. Inspect air hoses and manifolds. 

B. Replace or align as necessary. 

C. Correct sealing. 

A. Discharge system until bubbles appear in 
sight glass and then add one pound of 
refrigerant. 

B. Check and replace, if necessary, the pulley 
bearing. If pulley has been worn by bearing, 
replace pulley. 



52 through 86 Series Custom Air Conditioner 1B-59 

DIAGNOSIS OF PERFORMANCE TEST RESULTS (Cont'd.) 

CONDITION AND CAUSE 

VELOCITY OF AIR AT DISCHARGE 
NOZZLES TOO LOW 

A. Restricted evaporator core in evaporator 
assembly. 

B. Restricted air hoses. 

C. Defective blower motor. 

D. Defective switches. 

E. Poor wiring connection (Low voltage at 
blower.) 

EVAPORATOR PRESSURE TOO LOW 

A. Insufficient Refrigerant charge. 

B. Restricted air flow through evaporator. 

WATER BLOWING OUT AIR DISCHARGE 
NOZZLE 

A. Plugged or kinked evaporator drain hose. 

INOPERATIVE CONTROLS 

A. Inadequate vacuum. 

B. Control cables improperly adjusted. 

CORRECTION 

A. Wash evaporator core. Restricted evap
orator core caused by freezing. 

B. inspect and replace if necessary. 

C. Check and replace if necessary. 

D. Check and replace if necessary. 

E. Correct wiring. 

A. Add refrigerant. 

B. Check air flow. 

A. Clean or align as necessary. 

A. Check vacuum. All controls should move 
with 10° Hg. Check hoses. 

B. Adjust cables. 

PRESSURE—TEMPERATURE RELATIONSHIP OF REFRIGERANT-1 2 

Temp. 
°F 

-8 

-6 

-4 

-2 

Pressure 

5.4 

6.3 

7.2 

8.2 

Temp. 
OF 

22 

24 

26 

28 

Pressure 

22.4 

23.9 

25.4 

27.0 

Temp. 
OF 

52 

54 

56 

58 

Pressure 

49.0 

51.0 

53.0 

55.4 

Temp. 
°F 

82 

84 

86 

88 

Pressure 

87.0 

90.1 

93.2 

96.4 

Temp. 
°F 

112 

114 

116 

118 

Pressure 

140.1 

144.2 

148.4 

153.0 
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PRESSURE—TEMPERATURE RELATIONSHIP OF REFRIGERANT-12 (Cont'd.) 

Temp. 
°F. 

0 
2 
4 
6 
8 

10 
12 
14 
16 
18 
20 

Pressure 

9.2 
10.2 
11.3 
12.3 
13.5 
14.6 
15.9 
17.1 
18.4 
19.7 
21.0 

Temp. 
°F. 

30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 

Pressure 

28.5 
30.1 
32.0 
33.4 
35.2 
37.0 
39.0 
41.0 
43.0 
45.0 
47.0 

Temp. 
°F. 

60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 

Pressure 

58.0 
60.0 
62.5 
65.0 
67.5 
70.0 
73.0 
75.5 
78.3 
81.1 
84.1 

Temp. 
°F. 

90 
92 
94 
96 
98 

100 
102 
104 
106 
108 
110 

Pressure 

99.6 
103.0 
106.3 
110.0 
113.3 
117.0 
121.0 
124.0 
128.1 
132.1 
136.0 

Temp. 
°F. 

120 
122 
124 
126 
128 
130 
132 
134 
136 
138 
140 

Pressure 

157.1 
161.5 
166.1 
171.0 
175.4 
180.2 
185.1 
190.1 
195.2 
200.3 
205.5 

GENERAL SPECIFICATIONS 

Engine Idle Speed (Refer to Engine Tune-Up and/or Carburetion Section) 
Fuse (at Fuse Block) AGC 30 Amps. 
Amount of Refrigerant 12 in System 4 Lbs. 
Total Amount of Oil in Refrigerant System 10.5 Fluid Oz. 
Type of Oil Frigidaire 525 Viscosity 

TORQUE SPECIFICATIONS 

Application Ft. Lbs. 

*(Refer to Chart for Power Steering Pump, Delcotron and Compressor Mounting Brackets) 
Schrader Valve Adapter Fittings to Compressor Bolt 10 to 15 
Driven Plate to Compressor Shaft Nut. . 14 to 16 
Rear Head to Compressor Housing Nuts 19 to 23 

* TORQUE CHART 

Bolt Size Torque Lb.-Ft. 

5/16 
3/8 
7/16 

25 
35 
50 
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CUSTOM AIR CONDITIONER 
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PERIODIC MAINTENANCE 

Remove road accumulation from condenser at 
every engine oil change interval or as necessary. 

Check and adjust compressor belt tension at 
each engine oil change interval. 

The system should be operated for at least five 
minutes every two weeks. 

Check refrigerant level and replenish as nec
essary at the start of every cooling season. 

GENERAL DESCRIPTION 

The air conditioning system provides refriger
ated and dehumidified air to cool the car interior. 
The system uses both outside and recirculated 
air. 

For normal cooling, A.C. control set for 
"NORMAL", 100% outside air passes through 
the evaporator core. For maximum cooling, A.C. 
control set for "RECIRC", approximately 80% 

recirculated air and 20% outside air is directed 
through the evaporator core. 

AIR OUTLETS (Fig. 1C-100) 

Adjustable air outlets are located on either side 
of the instrument panel. The left and right air 
outlets may be adjusted to direct the air as de
sired. In addition, center outlets are provided 
to allow additional upper level cooling. All outlets 
are equipped with shut-off valves. Floor cooling 
is provided by discharging air directly to the 
floor from fixed openings in the air manifold 
located under the instrument panel. 

The air condition control assembly is mounted 
in the instrument panel. A four-speed blower 
switch is located in the control assembly. 

FAST COOL D O W N 

To rapidly cool a car which has been standing 
for a period of time in the sun, open the center 
outlet, set A.C. control on "NORMAL", slide 
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Fig. 1C-100 Air Outlets 

temperature lever to the extreme left position and 
turn blower speed switch on "HI". Open car 
windows just long enough to expel hot air. After 
car has cooled, adjust temperature control lever 
position to suit individual comfort. Air flow can 
be directed by adjusting the side outlets. The 
recommended position of the air outlets, for best 
over-all front and rear seat cooling, is when the 
side outlets are adjusted to direct the air flow 
along the inside roof line, with the center outlet 
open, 

DRIVING CONDITIONS 

For normal driving conditions, the driver may 
adjust the temperature of cool air by moving the 
control lever to suit individual comfort. Selection 
of blower speeds should be regulated according 
to the amount of air forced into the passenger 
compartment by the forward motion of the car. 

When driving in heavy traffic, it may be de
sirable to set the blower speed switch on "HI". 
At higher speeds, air will be forced by the for
ward motion of the car into the passenger com
partment in greater volume, lessening the speed 
requirements of the blower motor. It then may be 
desirable to set the blower speed switch to suit 
individual comfort. 

OPERATION 

Heat (Fig. 1C-101) 

When the sliding lever is moved to heat, vacu
um is applied to both ports of the outside air 

door (3). This allows 100% outside air to enter 
the heater assembly. With the A.C. sliding lever 
in the OFF position, the mode door (6) is in the 
heat position, which will allow all air flowing 
through the heater assembly to be discharged out 
of the heater outlets. 

When the temperature lever is moved toward 
the warm position, vacuum is directed to the 
water valve, V-8 engine only, allowing engine 
coolant to flow through the heater core (1). Air 
flowing through the heater assembly is nbw 
warmed and flows out of the heater outlets. Tem
perature of the heater outlet air is controlled by 
moving the TEMP lever, which is connected to the 
temperature door (5) with a cable. This mixes 
outside air with heated air to temper the heater 
outlet discharge air. Air velocity is controlled 
by a four-speed blower switch. 

When the lever is moved to DEF the operation 
is identical to heat except the defroster door is 
actuated to direct air flow to the windshield. 

Vent (Fig. 1C-102) 

When the AIR COND sliding lever is moved to 
the VENT position, vacuum is applied to both 
ports of the outside air door (3), allowing 100% 
outside air to enter the heater assembly. Move
ment of the sliding lever also moves the mode 
door (6) to the A.C. position allowing all the air 
to flow out of the A.C. outlets. 

When the temperature lever is moved to the 
full cool position, 100% outside ambient air flows 
out of the A.C. outlets. 
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Fig. 1C-101 Heat Position 

Fig. 1C-102 Vent Position 



IC-64 Custom Air Conditioner 33 through 38 Series 

Fig. 1C-103 Normal Position 

Fig. 1C-104 Recirc. Position 
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When the temperature lever is moved toward 
the warm position, the water valve, V-8 engine 
only, is actuated to allow engine coolant to flow 
through the heater core (1). Some of the air is 
now directed through the heater core by move
ment of the temperature door (5) where it is 
warmed and mixes with the outside air to temper 
the discharge air from the A.C. outlets. 

Air velocity is controlled by a four-speed 
blower switch. 

A.C. Normal (Fig. 1C-103) 

When the AIR COND sliding lever is moved to 
the NORMAL position an electrical switch is 
closed to start the compressor and vacuum is 
applied to both ports of the outside air door (3). 
This allows 100% outside air to enter the heater 
assembly. The mode door (6) is in the A.C. po
sition. Air flowing through the heater assembly is 
cooled by the evaporator (2) and flows out of the 
A.C. outlets. 

.As the temperature lever is moved toward the 
warm position the water valve, V-8 engine only, 
is actuated to allow engine coolant to flow through 
the heater core. Some of the air now flows through 
the heater core where it is warmed and mixes 
with the A.C. air to temper the discharge air 
from the A.C. outlets. If the temperature lever 
is moved to the full WARM position all the air 
coming out of the A.C. outlets will be heated. 

Air velocity is controlled by a four-speed 
blower switch. 

A.C. Recirc (Fig. 1C-104) 

When the AIR COND sliding lever is moved to 
the RECIRC position an electrical switch is closed 
to start the compressor and vacuum is applied to 
one port of the outside air door (3). This allows 
20% outside air and 80% inside air to enter the 
heater assembly. The mode door (6) is in the A.C. 
position. 

Air flowing through the heater assembly is 
cooled by the evaporator (2) and all the cooled 
air is directed out of the A.C. outlets. 

As the temperature lever is moved toward the 
warm position the water valve, V-8 engine only, is 
actuated allowing engine coolant to flow through 
the heater core. Some of the air now flows through 
the heater core where it is warmed and mixes 
with the A.C. air to temper the discharge air from 
the A.C. outlets. If the temperature lever is 
moved to the full WARM position all the air 
coming out of the A.C. outlets will be heated. 

Air velocity is controlled by a four-speed 
blower switch. 

COMPRESSOR BELT ADJUSTMENT 

Tool 33-70M is used to check the compressor 
belt tension. If belts require adjustment proceed 
as follows: 

L-6 (33 and 35 Series) 

1. Loosen bolt securing rear bracket to com
pressor support. 

2. Loosen bolts securing front bracket to com
pressor support. 

3. Pivot the compressor evenly at the front and 
rear until the correct belt tension is obtained. 

4. Tighten and torque all loosened bolts. 

V - 8 (34, 36 and 38 Series) 

1. Loosen bolt securing rear support to rear 
bracket. 

2. Loosen bolt securing compressor to front 
and rear bracket. 

3. Loosen bolt securing brace to link to front 
bracket. 

4. Pivot the compressor evenly at the front and 
rear until correct belt tension is obtained. 

5. Tighten and torque all bolts loosened to make 
belt adjustment. 

Bolt Size 

5/16" 
3/8" 
7/16" 

Torque Ft. Lbs. 

25 
35 
50 

SIDE OUTLETS 

Adjustment 

Nozzles should be free to rotate but tight 
enough to remain in a set position. If adjustment 
is required refer to Fig. 1C-105. 

CENTER OUTLET 

The center outlet is installed as shown in Fig. 
1C-106. 

CONTROL ASSEMBLY 

The control attachment and wiring connections 
are shown in Fig. 1C-107. 
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Fig. 1C-105 Side Outlet Adjustment 

BLOWER MOTOR AND EVAPORATOR 

The blower motor, duct and evaporator are at
tached as shown in Figs. 1C-108 and 1C-109. 

BLOWER MOTOR RESISTOR 

The blower motor resistor is mounted on the 
blower duct and can be removed by removing the 
two attaching screws. (Fig. 1C-109) 

BLOWER RELAY 

The blower relay is mounted on the blower as-
sembly as shown in Fig. 1C-108. 

HEATER CASE ASSEMBLY 

The heater case assembly is installed as shown 
in Figs. 1C-110 and 1C-111. The heater core can 
be removed after removing the heater case 
assembly. 

VACUUM DIAPHRAGM 

A vacuum diaphragm is used to operate the air 
inlet and recirculate door. The air inlet and 

Fig. 1C-106 Center Outlet 

Fig. 1C-107 Control Installation 
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Fig. 1C-108 Evaporator Installation 

Fig. 1C-109 Blower Motor Duct and Resistor 
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Fig. 1C-110 Heater Case At tachment 

F ig . 1C-112 Reci rcu la t ing A i r Door Adjustment 

ADJUSTMENTS 
Recirculating Air Door 

recirculate door diaphragm is a two-step dia
phragm. When the A.C. control is setfor REC1RC, 
vacuum is applied to the upper port and the door 
opens a predetermined distance allowing 20% out
side air and 80% inside air to be drawn through 
the evaporator. When the A.C. control is set for 
NORMAL, vacuum is applied to both ports and 
100% outside air is drawn through the evaporator. 

To adjust the recirculating air door, the blower 
duct assembly must be removed from the car. 

1. With vacuum applied to the upper port, the 
recirculating air door should be opened 
11/32". (Fig. 1C-112). 

2, If necessary to adjust, loosen the set screw 
on the diaphragm link and move link until 
proper adjustment is obtained. 

Fig . I C - J 1 J M a n i f o l d Inst-aWat'ton 
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3, Recheck adjustment. 

Selector Door Cable 

1. Set the A.C. control in the RECIRC or NOR
MAL position. 

2. Loosen the cable attaching screw. 

3. Hold the selector door fully open and tighten 
the cable attaching screw. 

Temperature Cable 

The cable is connected to a cam lock device 
that assures positive closing of the temperature 
door. To adjust* disconnect the cable and insert 
a 3/16" pin through the hole in the cam and cam 
support to lock the door in the full cold position. 
Attach cable to pin on cam and adjust it so that 
when lever is to the left side of the control, a 
clearance of 1/8" is obtained. 

Defroster Cable 

1. Set HEAT control lever in the OFF position. 

2. Loosen the cable attaching screw. 

3. While holding the defroster door in the closed 
position, (all of the air coming out of the 
heater outlet), tighten the cable attaching 
screw. 

SIGHT GLASS 

Removal 

1. Discharge the system as outlined under DIS
CHARGING THE SYSTEM. 

2. Remove the sight glass retaining screw. 

3. Lift out the s i g h t glass with caulking 
compound. 

4. Remove the "O" ring with a wire hook. 

NOTE: When performing this operation, 
the system should not be left open longer 
than absolutely necessary as the dehydrator 
will absorb an excess of moisture. Refer 
to SERVICING OF THE REFRIGERANT 
SYSTEM. 

To install, reverse the removal procedure and 
evacuate and charge the system. 

EVAPORATOR ASSEMBLY 

Removal (Figs. 1C-108 and 1C-109) 

1. Disconnect the battery. 

2. Discharge the system as outlined under DIS
CHARGING THE SYSTEM. 

3. Disconnect all parts that attach to the right-
hand filler plate and remove the filler plate. 

4. Disconnect refrigerant lines from suction 
throttling valve and expansion valve. 

NOTE: Cap fittings to prevent entrance of 
dirt and moisture. 

5. Remove screws securing evaporator to blower 
ducts and remove ducts; then remove the 
evaporator assembly attaching screws and 
remove the evaporator. 

Disassembly 

1. Remove mounting g a s k e t and grommets 
around the outlets. 

2. On bench, remove expansion valve. 

NOTE: Capillary bulb is retained by two 
clamps which are accessible after peeling 
back the insulating material. 

3. Remove clamps securing expansion valve and 
evaporator pipe. 

4. Disconnect all lines and remove suction throt
tling valve. 

NOTE: Tape or cap all valve openings to 
prevent entrance of dirt and moisture. 

5. Remove screws securing evaporator core to 
case. 

Installation 

1. With gasket cemented to evaporator, position 
evaporator assembly to the dash and install 
retaining screws. 

2. Install front and rear ducts. 

3. Remove caps from lines, oil the fitting with 
Frigidaire 525 viscosity oil, then connect the 
lines. 

4. Install the fender filler plate and all attaching 
parts. 

5. Evacuate t h e system as outlined under 
EVACUATING THE SYSTEM. 

6. Charge the system as outlined under CHARG
ING THE SYSTEM. 

7. Leak test all line fittings that were discon
nected. Refer to LEAK DETECTOR. 
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Fig. 1C-113 Condenser and Receiver — V-8 Engine Fig. 1C-114 Condenser — L-6 Engine 

NOTE: It is important that the expansion 
valve capillary bulb be tightly clamped to the 
suction line at the evaporator. Both the suc
tion line and the capillary tube should be 
clean at the points of contact. Do not kink 
capillary tubes when installing. 

CONDENSER A N D RECEIVER 

The condenser is mounted in front of the radia
tor. After discharging the system, the condenser 
or receiver can be removed as illustrated in Fig. 
1C-113 or 1C-114. 

Fig. 1C-115 Refrigerant Lines — L-6 Engine 



33 through 38 Series Custom Air Conditioner 1C-71 

Fig. 1C-116 Refrigerant Lines — V-8 Engine 

Fig. 1C-117 Compressor Installation — L-6 Engine 
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Fig. 1C-118 Refrigerant Line " O " Ring Torque 
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Fig. 1C-119 Compressor Installation - V-8 Engine (Except K-19) 

Fig. 1C-120 Compressor Installation — V - 8 Engine (K-19) 
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REFRIGERANT LINES 2. Connect compressor clutch wire. 

The refrigerant lines and mufflers are attached 
as shown in Fig. 1C-115 or 1C-116. When in
stalling lines, always use new " O " rings. 
Torque lines as indicated in Fig. 1C-118. 

COMPRESSOR 
(Figs. 1C-117 or 1C-119) 

Removal 

1. Discharge the refrigerant system. 

2. Disconnect compressor clutch wire at com
pressor connector. 

3. Remove belt from compressor pulley. 

4. Remove the bolt holding the fittings connector 
to the compressor, then remove the assembly 
from the compressor. Tape lines and fittings 
to prevent entry of dirt and moisture. 

5. Remove the compressor to bracket bolts, 
then remove the compressor assembly. 

Installation 

1. Position the compressor on the mounting 
bracket, then install and tighten the com
pressor to bracket bolts. 

3. Install two new " O " rings on the valve port 
openings and position the fittings connector 
on the compressor. Install the mounting bolt 
and tighten to 22 ft. lbs. torque. 

4. Install belt and adjust tension using Tool 
33-70M. 

5. If compressor was removed for some internal 
malfunction and foreign material has cir
culated throughout the system, proceed as 
follows: 

a. Install a charging line to the compressor 
discharge Schrader valve and to a drum of 
refrigerant 12. 

b. Disconnect the liquid line from the de-
hydrator receiver assembly on the inlet 
side, and cap the dehydrator receiver 
immediately. 

c. Open the refrigerant drum valve and turn 
the drum upside down to allow liquid re
frigerant to flush through the condenser 
and out the line. Use approximately 2 lbs. 
of refrigerant for this operation. 

d. Close the drum valve and connect the de
hydrator receiver assembly. 

Fig. 1C-121 Wire Routing (V-8 Engine) 
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Fig. 1C-122 Heater Hose Routing 

Fig. 1C-123 Vacuum Hose Routing (L-6 Engine) 

e. Remove the expansion valve screen and 
clean or replace as necessary. 

f. Remove the charging line from the com
pressor, install the gauge set, and evacu
ate the entire system. 

g. Recharge the system. 

WIRING AND HOSE ROUTING 

For wire routing, refer to Fig. 1C-121. For 
heater hose routing, vacuum hose routing and 
water valve installation, refer to Figs 1C-122 
1C-123 and 1C-124. 

NOTE: The L-6 engine does not use a water 
valve. 
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Fig. 1C-124 Vacuum Hose Routing (V-8 Engine) 

AIR CONDITIONING DIAGNOSIS OPERATIONAL TEST 

If a car is in for service with a complaint of 
high outlet temperatures on the road but appears 
to operate normally during tests, a quick check 
to determine which unit is at fault can be made 
using the following procedure. 

VISUAL CHECKS 

1. Check temperature door to make sure that it 
seals in the cool position. Adjust if necessary. 

2. Check air hoses and ducts f o r proper 
connection. 

Install air conditioning gauge set, operate the 
engine at 1500 rpm in Neutral. Set control on 
Recirculate with blower at low speed. 

Check evaporator pressure. If pressure is 
30 psi or less and outlet air temperature is 
too warm, check to see that the expansion 
valve is clamped tightly to the evaporator 
outlet pipe and that the insulation is in place. 

If the feeler bulb installation and insulation are 
satisfactory, a leak in the bulb is indicated and 
the expansion valve should be replaced. 

3. Check vacuum hoses for correct routing and 
connection. 

NOTE: A leaking engine water valve could 
cause a slight r ise in outlet temperature. 

4. Check sight glass for "c l ea r " condition. 

5. Check compressor clutch to make sure that 
it engages. 

6. Check compressor belt, adjust if necessary. 

2. If the evaporator pressure is above 30 psi, 
even with blower motor wire disconnected, 
replace the P.O. A. valve. 

3. If evaporator pressures is 29 psi ± 1 psi and 
the outlet air temperature is normal, partially 
cover the condenser to obtain head pressure 
of 300 psi. If evaporator pressure r ises above 
30 psi, replace the expansion valve. If evapo
rator pressure remains at 29 psi during test, 
there is a possibility of water or moisture in 
the system which could freeze under certain 
conditions, and a new receiver dehydrator 
may be required. 
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PERFORMANCE TEST 

The Performance Test should be made with the 
car doors open, the temperature control lever 
fully to the left, A.C. control set at NORMAL, 
blower speed switch on "HI" , all air outlets open, 
an auxiliary fan in front of the radiator, and the 
car hood lowered. 

1. Remove Schrader valve fitting cap at the 
suction throttling valve. 

2. Install Adapter J-5420 on the low pressure 
gauge hose, and connect the adapter to the 
Schrader valve fitting on the suction throttling 
valve, then momentarily open low pressure 
gauge valve to purge gauge hose. 

3. Remove the compressor h i g h pressure 
Schrader valve protective cap and install high 

pressure gauge hose with Adapter J-5420. Be 
sure high pressure gauge valve' is closed. 

4. Momentarily open high pressure gauge to 
purge the gauge and hose. , 

5. With transmission in PARK or NEUTRAL and 
parking brake applied, adjust engine speed to 
2000 rpm. 

6. After temperature and humidity have been 
determined, compare test results with the 
PERFORMANCE CHART. 

7. When test is completed, disconnect gauge 
hoses, and install protective caps. 

8. Install Schrader valve fitting cap on suction 
throttling valve. 
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PERFORMANCE CHART 
L-6 Engine 

In Front of Condenser 

Relative 
Humidity 

20 

30 

40 

50 

60 

70 

80 

90 

Air Temp. 
°F. 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 

60 
70 
80 
90 
100 

60 
70 
80 
90 
100 

60 
70 
80 
90 
100 

Evaporator 
Pressure 
At Suction 

Throttling Valve 
± PSI 

29 
29 
29 
29 
29 
35 

29 
29 
29 
29 
32 
43 

29 
29 
29 
29 
37 
50 

29 
29 
29 
29 
42 
58 

29 
29 
29 
34 
46 

29 
29 
29 
38.5 
50 

29 
29 
31 
43.5 
54 

29 
29 
36 
48 
58 

Engine 
R.P.M. 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Discharge 
Air Temp. 
R.H. Nozzle 

± 2°F. 

38 
40 
41 
45 
48 
56.5 

38 
40 
42 
47 
53 
64 

38 
40 
43 
49 
58 
68 

38.5 
40 
44.5 
52.5 
63.5 
72 

39 
40.5 
48 
56.5 
68 

39 
42 
51 
60.5 
72 

39.5 
43 
54.5 
64 
76 

40 
44.5 
57.5 
68 
80 

Pressure 
High 

(Discharge) 
± 20 PSI 

145 
166 
202 
255 
310 
360 

146 
174 
215 
266 
326 
390 

148 
180 
228 
276 
346 
420 

150 
188 
242 
293 
363 
440 

158 
195 
257 
310 
385 

168 
202 
273 
327 
405 

175 
209 
288 
344 
420 

183 
216 
304 
361 
440 
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PERFORMANCE CHART 
V-8 Engine 

In Front of Condenser 

Relative 
Humidity 

20 

30 

40 

50 

60 

70 

80 

90 

, 

Air Temp. 

°F. 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 
110 

60 
70 
80 
90 
100 

60 
70 
80 
90 
100 

60 
70 
80 
90 
100 

60 
70 
80 
90 
100 

Evaporator 
Pressure 
At Suction 

Throttling Valve 
± 1 PSI 

29 
29 
29 
29 
29 
36.5 

29 
29 
29 
29 
30 
39 

29 
29 
29 
29 
33 
42 

29 
29 
29 
29 
36 
46 

29 
29 
29 
31 
39 

29 
29 
29 
34 
42 

29 
29 
30 
37 
46 

29 
29 
33 
40 
49 

Engine 
R.P.M. 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Discharge 
Air Temp. 
R.H. Nozzle 

± 2°F. 

38 
40 
41 
45 
58 
72 

38 
40.5 
43 
49 
63 
77 

38 
42 
45 
53 
67 
81 

38.5 
43 
47 
56 
71 
85 

39 
43.5 
50 
61 
75 

39.5 
44 
52.5 
65 
79 

40 
45 
54.5 
69 
83 

41 
45.5 
55 
72 
87 

Pressure 
High 

(Discharge) 

± 20 PSI 

150 
180 
205 
230 
280 
345 

151 
183 
210 
240 
292 
355 

153 
185 
216 
250 
305 
365 

155 
188 
221 
260 
318 
375 

163 
190 
226 
270 
330 

173 
192 
233 
280 
342 

180 
195 
237 
291 
354 

188 
197 
243 
301 
367 
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DIAGNOSIS OF 

CONDITION AND CAUSE 

EVAPORATOR PRESSURE TOO HIGH 

A. Defective suction throttling valve. 

B. Restriction in suction line. 

C. Loose compressor drive belt. 

D. Defective clutch or coil. 

E. Defective expansion valve. 

F. Expansion valve capillary tube not tight to 
evaporator suction line. 

G. Clutch slipping. 

HIGH PRESSURE SIDE OF SYSTEM TOO HIGH 

A. Engine overheated. 

B. Restricted air flow through condenser. 

C. Air in system or overcharge of refrigerant. 

D. Restriction in condenser, dehydrator r e 
ceiver assembly, or any discharge or liquid 
line. 

E. Too much oil in compressor. 

NOZZLE DISCHARGE AIR TOO WARM 
(With Other Readings OK) 

A. Air hoses not properly connected. 

B. Defective or mispositioned evaporator drain 
hoses. 

C. Poor Seal - Evaporator to cowl. 

CLUTCH SLIPPAGE 

A. Head pressure too high. 

B. Pulley wobbles. 

TEST RESULTS 

CORRECTION 

A. Replace 

B. Remove, inspect, and clean or replace. 

C. Adjust as outlined. 

D. Check or replace as necessary. 

E. Replace as necessary. 

F. Check clamp for tightness. 

G. Refer to CLUTCH SLIPPAGE. 

A. Check engine cooling system. 

B. Remove foreign material from engine rad
iator and condenser. 

C. Momentarily discharge system on discharge 
side with engine not running; then, operate 
system and recheck pressure . Repeat as 
necessary. Check sight glass with system 
under load. 

D. Remove parts, inspect for restricted pass
age, and clean or replace. 

E. Drain oil and add correct amount. 

A. Inspect air hoses and manifolds. 

B. Replace or align as necessary. 

C. Correct sealing. 

A. Discharge system until bubbles appear in 
sight glass and then add one pound of 
refrigerant. 

B. Check and replace, if necessary, the pulley 
bearing. If pulley has been worn by bearing, 
replace pulley. 
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DIAGNOSIS OF PERFORMANCE TEST RESULTS (Cont'd.) 

CONDITION AND CAUSE 

VELOCITY OF AIR AT DISCHARGE 
NOZZLES TOO LOW 

A. Restricted evaporator core in evaporator 
assembly. 

B. Restricted air hoses. 

C. Defective blower motor. 

D. Defective switches. 

E. Poor wiring connection (Low voltage at 
blower.) 

EVAPORATOR PRESSURE TOO LOW 

A. Insufficient Refrigerant charge. 

B. Restricted air flow through evaporator. 

WATER BLOWING OUT AIR DISCHARGE 
NOZZLE 

A. Plugged or kinked evaporator drain hose. 

INOPERATIVE CONTROLS 

A. Inadequate vacuum. 

B. Control cables improperly adjusted. 

CORRECTION 

A. Wash evaporator core. Restricted evap
orator core caused by freezing. 

B. Inspect and replace if necessary. 

C. Check and replace if necessary. 

D. Check and replace if necessary. 

E. Correct wiring. 

A. Add refrigerant. 

B. Check air flow. 

A. Clean or align as necessary. 

A. Check vacuum. All controls should move 
with 10° Hg. Check hoses. 

B. Adjust cables. 

PRESSURE—TEMPERATURE RELATIONSHIP OF REFRIGERANT-1 2 

Temp. 
°F 

-8 

-6 

-4 

-2 

Pressure 

5.4 

6.3 

7.2 

8.2 

Temp, 
op 

22 

24 

26 

28 

Pressure 

22.4 

23.9 

25.4 

27.0 

Temp. 
OF 

52 

54 

56 

58 

Pressure 

49.0 

51.0 

53.0 

55.4 

Temp. 
°F 

82 

84 

86 

88 

Pressure 

87.0 

90.1 

93.2 

96.4 

Temp. 
°F 

112 

114 

116 

118 

Pressure 

140.1 

144.2 

148.4 

153.0 
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PRESSURE—TEMPERATURE RELATIONSHIP OF REFRIGERANT-12 (Cont'd.) 

Temp. 
°F. 

0 
2 
4 
6 
8 

10 
12 
14 
16 
18 
20 

Pressure 

9.2 
10.2 
11.3 
12.3 
13.5 
14.6 
15.9 
17.1 
18.4 
19.7 
21.0 

Temp. 
°F. 

30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 

Pressure 

28.5 
30.1 
32.0 
33.4 
35.2 
37.0 
39.0 
41.0 
43.0 
45.0 
47.0 

Temp. 
°F. 

60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 

Pressure 

58.0 
60.0 
62.5 
65.0 
67.5 
70.0 
73.0 
75.5 
78.3 
81.1 
84.1 

Temp. 
°F. 

90 
92 
94 
96 
98 

100 
102 
104 
106 
108 
110 

Pressure 

99.6 
103.0 
106.3 
110.0 
113.3 
117.0 
121.0 
124.0 
128.1 
132.1 
136.0 

Temp. 
°F. 

120 
122 
124 
126 
128 
130 
132 
134 
136 
138 
140 

Pressure 

157.1 
161.5 
166.1 
171.0 
175.4 
180.2 
185.1 
190.1 
195.2 
200.3 
205.5 

GENERAL SPECIFICATIONS 

Engine Idle Speed . (Refer to Engine Tune-Up and/or Carburetion Section) 
Fuse (at Fuse Block) AGC 30 Amps. 
Amount of Refrigerant 12 in System . ' . . . ' 3-3/4 Lbs. 
Total Amount of Oil in Refrigerant System 10.5 Fluid Oz. 
Type of Oil Frigidaire 525 Viscosity 

TORQUE SPECIFICATIONS 

Application Ft. Lbs. 

*(Refer to Chart for Power Steering Pump, Delcotron and Compressor Mounting Brackets) 
Schrader Valve Adapter Fittings to Compressor Bolt 10 to 15 
Driven Plate to Compressor Shaft Nut. . 14 to 16 
Rear Head to Compressor Housing Nuts . . . 19 to 23 

* TORQUE CHART 

Bolt Size Torque Lb.-Ft. 

5/16 
3/8 
7/16 

25 
35 
50 
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COMFORTRON AIR CONDITIONING 
(AUTOMATIC CONTROL) 

52 THROUGH 86 SERIES 

CONTENTS OF SECTION 1D 

Subject Page Subject Page 

INTRODUCTION 1D-83 
GENERAL DESCRIPTION ID-83 

SENSORS ID-83 
CONTROL PANEL , ID-84 
TRANSDUCER '. ID-85 
POWER SERVO ID-85 
THERMOSTATIC VACUUM 

VALVE ID-85 
VACUUM OPERATED 
VALVE ID-85 

VACUUM MASTER 
SWITCH ID-85 

AMBIENT SWITCH ID-85 
RANGE RELAY 1D-86 
VACUUM RELAY ID-86 
BLEED VALVE ID-86 
VACUUM TANK ID-86 
MODE DOOR ID-86 
TEMPERATURE DOOR ID-86 

OPERATION ID-86 

INTRODUCTION 

The Comfortron air conditioning uses an auto
matic temperature control system which allows 
the driver to preset a desired temperature, be
tween 65 and 85 degrees, which is then automati
cally maintained regardless of changes in ambient 
air temperatures. 

Outside of the automatic control system, which 
is covered in this section, the basic air condi
tioning components are similar to the procedures 
outlined in Custom Air Conditioning Section IB. 
Service procedures pertaining only to the Com
fortron system are covered in this section. 

GENERAL DESCRIPTION 

The Comfortron system consists of four major 
components: 

1. Temperature Sensors 

a. In-car 

SERVICE PROCEDURES ID-86 
POWER SERVO ID-87 
IN-CAR SENSOR I D - 8 7 
DUCT SENSOR I D - 8 8 
AMBIENT SENSOR. . . - I D - 8 8 
MASTER SWITCH 1 D -88 
VACUUM TANK I D - 8 8 
TRANSDUCER i D -89 
COMFORTRON CONTROL I D - 8 9 
WATER VALVE ID-90 
VACUUM HOSES iD-90 
WIRING ID-90 
CHARGING THE SYSTEM I D - 9 2 
CHECKING COMFORTRON SYSTEM. . . I D - 9 2 
CHECKING SENSOR CIRCUIT FOR OPEN i D - 9 2 
AMPLIFIER AND TEMPERATURE 

DIAL TEST ID-93 
TEMPERATURE CONTROL DIAL 

ADJUSTMENT I D - 9 3 
FUNCTION CHECK I D - 9 3 
TOOLS ID-105 

b. Ambient 

c. Duct 

2. Control Panel 

3. Transducer 

4. Power Servo 

In addition to the four major components, an 
electrical and vacuum system is used to control 
the complete system. 

Sensors 

The sensors consist of a special type of re
sistor (Thermistor) which varies inversely to 
temperature change. As the temperature r ises, 
the resistance decreases; as the temperature 
falls, the resistance increases. The three sen
sors are connected in series. 

The in- car sensor, located at the top center of 
the instrument panel, Fig. ID-125, is positioned 
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" '9- 1D-125 In -Car Sensor 

so that it senses the effect of the sun on the car 
interior. It also senses the temperature of the 
interior of the car. 

The ambient sensor, Figure ID-126, mounted 
in the blower inlet duct senses the temperature 
of the air entering the system. 

The duct sensor, mounted on the air outlet, 
Fig. ID-127, is positioned so that it senses dis
charge air temperature for the full range from 
heating to air conditioning. 

Control Panel (Fig. I D - 1 2 8 ) 

The control panel located in the instrument 
panel contains the Amplifier and the Temperature 
Dial. 

Fig. JD-127 Ducf Sensor LocaHon 

The amplifier is a two stage DC amplifier which 
provides a voltage output proportional to the input 
signal from the sensors to control the transducer. 

The amplifier is serviced only as an assembly. 

The temperature dial is graduated in 5° divi
sions between 65° and 85° allowing the driver to 
select any desired temperature within this range. 

The temperature dial operates a rheostat. Set
ting the dial sets the resistance value of the 
rheostat. This resistance, in series with the 

Fig. 1D-126 Ambienr Sensor Locat ion 
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Fig. ID-128 Control Panel 

resistances of the three sensors, forms a voltage 
divider network supplying a voltage signal to the 
amplifier. If any of the sensors detect a change 
in temperature, or the driver changes the tem
perature dial rheostat setting, the resultant re
sistance change causes the voltage signal to the 
amplifier to vary accordingly. 

Transducer (Fig. I D - 1 2 8 ) 

The transducer, mounted on the lower center 
of the cowl, below the instrument panel, is an 
electro-mechanical device that converts the DC 
voltage signal from the amplifier to a propor
tionate vacuum output that controls the power 
servo unit. 

The transducer is constructed of four major 
parts; the vacuum regulator valve, wire element, 
production adjusting mechanism, and housing. The 
valve is a force actuated type where the output is 
proportioned to the force applied by the wire 
element. The wire element is enclosed in a steel 
tube housing that provides rigidity as well as 
protection from air currents. 

During periods when the amplifier is supplying 
a weak, or no electrical signal, the wire element 
contracts, allowing a large amount of vacuum flow 
to the power servo unit. When the amplifier emits 
a stronger signal, the wire element is heated and 
expands, thereby diminishing the vacuum flow to 
the power servo unit. No attempt should be made 
to adjust the transducer during any service 
operation. 

Power Servo (Fig. lD-128) 

The power servo is mounted on the right top 

side of the heater case assembly in the passenger 
compartment. It is composed of four basic parts; 
a vacuum diaphragm assembly, an electrical cir
cuit board (blower speed switch), a rotary vacuum 
valve and a door link attached to the temperature 
door. 

The vacuum diaphragm is connected to a pivot 
arm, and positions the pivot arm in response to 
the regulated vacuum output from the transducer. 
The pivot arm actuates the temperature door, the 
rotary vacuum valve and the blower speed switch. 

The temperature door controls the proportions 
of cooled and heated air that are mixed to provide 
the proper discharge air temperature. 

The rotary vacuum valve provides the neces
sary control for the operation of the mode door 
and the water valve. 

The electrical circuit board controls the blower 
speeds through the use of resistors. 

The following components are also used to 
operate the Comfortron system. 

Thermostatic Vacuum Valve 
(Engine Compartment) 

A valve mounted on the water valve which pre
vents the system from operating until the engine 
coolant reaches 120°F. 

Thermostatic Vacuum Valve (Inside Car) 

A valve mounted on the control panel which 
allows vacuum to pass through it whenever the 
in-car temperature is above 75°F. 

Vacuum Operated Valve 

A valve located inside the passenger compart
ment to the right of the heater assembly which 
prevents the outside air door from opening until 
vacuum reaches the master switch. 

Vacuum Master Switch 

This switch located on the blower duct assem
bly turns on the blower motor whenever vacuum 
is applied to it. 

Ambient Switch 

The ambient switch located in the blower inlet 
duct energizes the compressor clutch whenever 
the ambient temperature r ises above approxi
mately 35°F. The ambient switch and the ambient 
sensor are assembled as one unit. 
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Range Relay 

The range relay is located in the engine com
partment next to the voltage regulator. When the 
sliding lever on the instrument panel control is 
moved to HI, a switch on the control is closed and 
energizes the range relay. The range relay al
lows voltage from the junction block to by-pass 
a fixed resistor permitting the blower to operate 
in one of the five high range speeds. 

Vacuum Relay 

The vacuum relay located in the passenger 
compartment, allows vacuum to pass from the 
transducer to the Power Servo as long as vac
uum is present from the engine. If engine vac
uum drops, the vacuum relay closes, sealing off 
the vacuum line to the Power Servo, locking it in 
position. 

Bleed Valve 

The bleed valve located in the engine compart
ment allows the vacuum in the system to be bled 
down through the intake manifold whenever engine 
vacuum drops. 

Vacuum Tank 

The vacuum tank, located in the engine com
partment below the right front fender, is used to 
store engine vacuum so that the system can con
tinue to operate even though engine vacuum is low. 

Vacuum Check Valve 

The vacuum check valve is located between the 
vacuum tank and the engine. The valve prevents 
loss of vacuum stored in the vacuum tank when
ever engine vacuum drops. 

Mode Door 

A door in the heater assembly that directs air 
flow either out of the air conditioning or heater 
ducts. 

Temperature Door 

A door in the heater assembly, controlled by 
the Power Servo, that controls the temperature 
of the air that comes out of the air outlets. 

OPERATION 

The operation of the Comfortron A.C. system is 
controlled at the control panel. The sliding lever 
can be positioned in five positions. 

Off- With the sliding lever in the OFF po
sition, vacuum is shut off from the system and the 
system is inoperative. 

Lo- With the sliding lever in the LO position, 
engine coolant above 120°F., inside car tempera
ture above 70°F., vacuum is supplied to the sys
tem. Current to the blower motor must pass 
through a fixed resistor and the blower operates 
in one of the five speeds in low range. The sys
tem is on automatic control. 

Hi- With sliding lever in the HI position, en
gine coolant about 120°F., inside car temperature 
above 70°F., vacuum is supplied to the system. 
Movement of the sliding lever activates a switch 
on the control which energizes the range relay. 
With the range relay energized, the fixed resistor 
is by-passed and the blower operates in one of the 
five speeds in high range. The system is on auto
matic control. 

Defrost 

With the sliding lever in the DEFROST posi
tion, operation of the system is identical to the 
HI position except that approximately 80% of the 
air is directed to the windshield. The other 20% 
flows out of the heater outlets. The temperature 
of the air coming out of the defroster outlets can 
be either warm or cold as the system is on auto
matic control. The defroster air temperature is 
dependent on the temperature dial setting on the 
control, the temperature inside the car and out
side temperature. 

De-lce-

With the sliding lever in the DE-ICE position, 
the thermal and temperature vacuum valves are 
by-passed. Vacuum is supplied to the system re
gardless of in-car or engine coolant temperature. 
The sensors are by-passed so the system is no 
longer on automatic control. Movement of the 
temperature dial has no effect on the system. 

In the DE-ICE position, the defroster door di
rects the air to the windshield. The system is in 
maximum heat and maximum blower speed posi
tion, however temperature of DE-ICE air will be 
dependent on engine coolant temperature. 

Air flow through the Comfortron System is 
identical to the air flow in the custom air condi
tioning system, Section IB. 

SERVICE PROCEDURES 

Service procedures listed in this section are 
peculiar to the Comfortron system. For pro
cedures not listed refer to Sections 1A and IB. 
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Fig. 1D-129 Power Servo Attachment 

POWER SERVO 

Removal 

1. Disconnect battery. 

2. Remove manifold. 

3. Remove glove box. 

4. Disconnect right defroster hose and remove 
right defroster duct. 

5. Disconnect vacuum hose connector and elec
trical connector. 

6. Remove the servo lower attaching screw. (Fig. 
ID-129) 

7. Loosen the two upper attaching screws and 
partially remove power servo from heater 
case. 

8. Disconnect spring from servo arm. 

9. Remove link to servo arm retainer. (Fig. 
ID-129) 

10. If necessary to remove and install the rotary 
vacuum valve proceed as follows: 

a. Remove the three power servo cover at
taching screws. 

b. Remove the valve attaching spring nut and 
attaching screw. 

c. Remove the valve from the power servo. 

d. Remove the valve actuating arm and test 
spring from the servo arm. 

e. Position the leaf spring on the servo arm. 

f. Position the valve actuating arm on the 

vacuum valve, then install valve into the 
power servo with actuating arm over the 
servo arm stud and the valve mounting 
holes aligned with the alignment stud and 
the attaching screw hole. 

g. Install the attaching screw and the spring 
nut. Press spring nut down securely. 

h. Install the cover and attaching screws. 

Install 

1. Position the -link on servo arm. Install 
retainer. 

2. Install spring on servo arm. 

3. Position the servo over the two upper at
taching screws. Install the lower attaching 
screw. Tighten all screws. 

4. Install vacuum hose and electrical connector. 

5. Install defroster duct. 

6. Install glove box. 

7. Install manifold. 

8. Connect battery. 

IN-CAR SENSOR 

Remove and Install 

1. Grasp in-car sensor grille and move either 
right or left to disengage grille from tangs. 

2. Disconnect wiring from connector beneath 
instrument panel. 

3. Remove the sensor attaching screws (Fig 
ID-130) 

Fig. 1D-130 In-Car Sensor Attachment 
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Fig. 1 D—131 Duct Sensor At tachment 

4. Pull sensor assembly out front of instrument 
panel. 

To install, reverse removal procedure. Sensor 
duct grille must be installed with the closely 
spaced grille bars up. 

DUCT SENSOR 

Remove and Install 

1. Remove manifold assembly and connector. 

2. Remove electrical connector. 

3. Remove the sensor attaching screw. (Fig 
1D-131) 

4. Remove sensor from heater case assembly. 

To install reverse removal procedure. 

AMBIENT SENSOR AND SWITCH 

The ambient sensor and switch assembly, lo
cated on the blower duct can be removed by dis
connecting the electrical connector, then removing 
the two attaching screws. (Fig. 1D-132) 

MASTER SWITCH 

Remove and Install 

1. Disconnect vacuum hoses and electrical 
connector. 

2. Remove the two master switch attaching 
screws and remove master switch from 
blower duct. (Fig. ID-132) 

To install, reverse removal procedure. Vacu
um hoses can be reinstalled on any connector. 

VACUUM TANK 

Remove and Install 

1. Disconnect vacuum and electrical connectors 

Fig. I D - 1 3 2 Ambient Sensor At tachment 
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Fig. 1D-133 Transducer At tachment 

from master switch blower motor and ambient 
sensor. 

2. If equipped with vacuum trunk release, re
move the trunk release vacuum tank. 

3. Remove the air inlet and blower assembly 
from the cowl. 

4. Remove two vacuum tank to fender filler plate 
attaching screws from beneath fender. 

5. Remove vacuum tank. 

To install, reverse removal procedure. Before 
installing the air inlet, apply a bead of sealer 
around the air inlet mounting surface. 

TRANSDUCER 

Remove (Fig. I D - 1 3 3 ) 

1. Disconnect electrical connector. 

2. Remove the transducer attaching screw. 

3. Lower transducer and remove the two vacu
um hoses. 

Install 

1. Install vacuum hoses on the transducer. Note 
that the hoses and connectors are of different 
size and must be installed in proper order. 

2. Position the transducer over the two guide 
pins, then install the attaching screw. 

NOTE: The transducer attaching screw 
must be tightened securely as proper opera- , 

tion of the complete system is dependent on a 
good ground at the transducer. 

3. Reconnect the electrical connector. 

COMFORTRON CONTROL (Fig. 1D-134) 

The amplifier, range switch, temperature vac
uum valve, vacuum control valve, and rheostat 
can be serviced after removing the control from 
the instrument panel. 

Remove 

1. Disconnect battery. 

2. Remove manifold. 

3. Disconnect vacuum and electrical connectors 
from the control. 

4. Remove the control attaching screws and re
move control from beneath instrument panel. 

If component parts of the control are to be 
serviced they can be removed as shown in Figs. 
1D-134 and 1D-135. 

AMPLIFIER 

The amplifier is attached with one screw. Con
nections to the amplifier are of the plug-in type. 

RANGE SWITCH 

The range switch can be removed by removing 
the attaching screw and disconnecting the actuat
ing arm from the sliding lever. 

TEMPERATURE VACUUM VALVE 

The temperature vacuum valve is attached with 
two screws. 

Fig. I D - 1 3 4 Control Components 
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Fig. ID-135 Control Components 

VACUUM CONTROL VALVE 

The vacuum control valve can be removed by 
removing the attaching screw and the push-on 
spring nut, then disconnecting the valve from the 
sliding lever. 

RHEOSTAT AND TEMPERATURE DIAL 

The rheostat and temperature dial can be re
moved by disconnecting the electrical wires and 
removing the attaching screws. 

To install the control reverse the removal 
procedure. Make sure that all vacuum and elec
trical connections are made securely. 

Fig. 1D-137 Water Valve Installation 
(54 through 86 Series) 

WATER VALVE 

The water valve and thermostatic vacuum 
switch is installed in the heater inlet hose. The 
valve installation and heater hose routing is 
shown in Figs. ID-136 and ID-137. 

VACUUM HOSES 

Vacuum hoses used in the Comfortron system 
are color coded to assist in correct routing of 
the hoses. 

Whenever any of the vacuum hoses or con
nectors are disconnected be sure the hoses and 
connectors are installed securely. Vacuum hose 
routing is shown in Figs. ID-138 and ID-139. 

WIRING 

Wiring used on the Comfortron system is shown 
in Fig. ID-140. Whenever wiring connectors are 
removed, be sure that the connectors are fully 
seated on their terminals and that the terminals 
are clean and fit tightly. Due to the low current 
used in some of the circuits, a poor connection 
could cause a malfunction in the Comfortron 
system. 

REFRIGERATION SYSTEM 

Fig. 1D-136 Water Valve Installation (52 Series) 
The refrigeration system used with the Com

fortron system is basically the same as used on 
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Fig. 1D—138 Vacuum Hose Routing 

Fig. 1D-139 Vacuum Routing - Engine Compartment 
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Fig. 1D-140 Wiring Diagram 

the Custom Air Conditioning. For repairs to the 
refrigeration system or components refer to Sec
tions 1A and IB. 

CHARGING THE SYSTEM 

The system can be charged by the refrigerant 
drum, disposable can or charging station method 
only after being evacuated as outlined in 1 A. When 
charging the Comfortron System, follow the pro
cedures as outlined in Section 1A. However, the 
control must be set on automatic. 

CHECKING COMFORTRON SYSTEM 

Before checking the Comfortron system, it is 
essential that the function and operation of each 
unit in the system is understood and that the 
engine is running and the coolant is warm. It is 
important to remember that at the transducer, 
the lower the voltage, the higher the vacuum, the 
higher the voltage, the lower the vacuum. Refer 
to Figs. 1D-142A and 1D-142B to assist in check
ing the system. If Tester J-22368 is not avail
able, refer to FUNCTION CHECK, Pages 1D-96 
through ID-104. Many of the Function Checks can 
be performed without the use of the Tester. 

Tester J-22368 (Fig. 1D-141) is available to 
assist in locating malfunctions in the system. 
Operating instructions are attached to the back of 
the tester. 

When using Tester J-22368 Step 2 of the operat
ing instructions state, "Disconnect large vacuum 
hose from transducer and insert tester tee in 
vacuum line". However, on 52 through 86 Series 
cars, remove the vacuum hose from the power 
servo and insert tester tee in this vacuum line as 
it is more easily accessible. 

CHECKING SENSOR CIRCUIT FOR AN OPEN 

1. Use Tester J-22368 voltmeter probe. Position 
voltage knob in the probe position. Attach 
tester ground clip to car. Disconnect power 
plug from amplifier. 

2. With ignition switch in the accessory position, 
test for battery voltage at both terminals 
on all three connectors. 

a. Obtaining a voltage reading at both termi
nals indicates a good sensor. 

b. Obtaining a voltage reading at one termi
nal only indicates an open circuit in the 
senor. Replace sensor. 

c. No voltage at either terminal on a sen
sor indicates the open circuit is at one of 
the other sensors or the battery feed wire 
to the sensor circuit is open. 
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AMPLIFIER AND TEMPERATURE DIAL TEST 

(Step 3 on Tester J-22368) 

1. With tester connected and set as in Step 3, 
disconnect both wires from temperature dial. 
Voltage should go to 8 to 9 volts minimum 
and should go to zejo when touching the two 
wires together. 

2. If voltage is as indicated in Step 1, replace 
temperature dial and rheostat assembly. 

3. If voltage did not change in Step 1, replace 
amplifier. 

TEMPERATURE CONTROL DIAL ADJUSTMENT 

1. Connect Tester J-22368 to Comfortron amp
lifier as outlined by instructions on back of 
Tester. 

2. Follow Step 5A of instructions, setting Manual 
Control on Tester as follows: 

52 - 86 Series 135 

3. Insert available Tool J-21530 or a 6" steel 
scale to the left of temperature dial. (Fig. 
ID-143) 

4. While holding temperature dial on 75°, rotate 
Tool J-21530 or 6" steel scale until voltmeter 
on Tester J-22368 reads 6.5 volts. 

NOTE: Tool J-21530 must contact teeth 
on side of temperature dial. 

FUNCTION CHECK 

Normal Operation System 

Check to be made with engine operating and 
coolant warm. 

1. Set Control lever in OFF position. Rotate 
temperature dial to maximum heat position. 

a. No air flow from any outlets. 

2. Move control lever to NORMAL LO position, 

a. Blower comes on high speed. 

Fig. 1D-141 Comfortron Tester 
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Fig. 1D-142A Comforlron Check Chart 
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Fig. 1D-142B Comfortron Check Chart 



ID-96 Comfortron 52 through 86 Series 

b. Hot air comes chiefly from heater outlet 
with some air from defroster outlets. 

3. Move control lever to NORMAL HI position, 

a. Blower speed and air flow increases. 

4. Rotate temperature dial to maximum cold 
position. (65°) 

a. Cold air comes from air conditioning 
outlets. 

b. Blower speed goes from high down through 

low and up to high. 

5. Move control lever to DEFROST position. 

a. Cold air comes chiefly from defroster 
outlets, with some air from heater outlets. 

6. Move control lever to DE-ICE position. 

a. Hot air comes chiefly from defroster out
lets, with some air from heater outlet. 

b. Blower operating on high speed. 

Fig. 1D-143 Adjusting Control Dial 

FUNCTIONAL TEST ITEM l-A 

AIR SHOULD NOT FLOW FROM ANY OUTLET 
BUT 

AIR DOES FLOW FROM OUTLETS 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN "OFF" POSITION. 
2. SET TEMPERATURE DIAL TO MAX. WARM POSITION (85° OR HIGHER). 
3. ENGINE OPERATING AND COOLANT WARM. 

4. TESTER IS USED AS A VOLTMETER. 

CHECK VOLTAGE OF DK. BLUE LEAD ON MASTER SWITCH 

HOT DEAD 

CHECK FOR VACUUM AT MASTER SWITCH CHECK RANGE RELAY - #18 BLK. - LT. BLUE STRIPE 

NO VACUUM VACUUM HOT 

REPLACE SWITCH TRACE HOSE(S) WITH 
VACUUM TO SOURCE 
AND CORRECT 

TRACE WIRING 
AND CORRECT 

REPLACE SWITCH 

Fig. 1D-I43A Function Test 1A 



52 through 86 Series Comfortron ID-9" 

FUNCTIONAL TEST ITEM 2-A 

BLOWER SHOULD COME ON HIGH SPEED 
BUT 

BLOWER DOES NOT COME ON HIGH SPEED 

TEST CONDITIONS: 

1. SET CONTROLLEVER IN NORMAL "LOW" POSITION. 
2. ROTATE TEMPERATURE DIAL TO MAX. WARM POSITION (85° F. OR HIGHER). 
3. ENGINE OPERATING AND COOLANT WARM. 
4. TESTER USED AS VOLTMETER. 

NOTE: IF AMBIENT TEMPERATURE IS HIGH OR THE IN-CAR TEMPERATURE IS HIGH (85° F. OR HIGHER), 
THE BLOWER WILL NOT STAY ON " H I " . TO RUN THIS PROCEDURE UNDER HIGH TEMPERATURE 
CONDITIONS, REMOVE POWER CYLINDER HOSE FROM POWER SERVO AND SEAL THE HOSE APPLY 
12" HG. OF VACUUM ON THE POWER SERVO SO THAT THE POWER SERVO ARM GOES TO FULL WARM 
POSITION (DOOR LINK FULL LEFT). 

| CHECK HEATER - A/C FUSE - REPLACE IF NECESSARY 

CHECK BLOWER MOTOR LEAD - BLACK ORN. STRIPE 

HOT DEAD 

CHECK BLOWER MOTOR 
GROUND- IF O.K. REPLACE 
BLOWER MOTOR 

CHECK MASTER SWITCH 
DARK BLUE WIRE 

HOT DEAD 

CHECK RESISTOR - #14 BLK. - LT. BLUE STRIPE 

HOT DEAD 

CHECK FOR VACUUM 
AT ALL PORTS ON 
MASTER SWITCH 

CHECK RANGE RELAY -
BROWN WIRE 

REPLACE RESISTOR VACUUM NO VACUUM 

HOT DEAD 

CHECK MASTER SWITCH 
BROWN WIRE 

CHECK VOLTAGE AT RESISTOR 
B U C K - O R N . STRIPE 

APPROX. 12 VOLTS 

!=L 
REPLACE 
RANGE RELAY 

HOT 

TRACE HOSES(S) 
AND CORRECT REASON 
FOR NO VACUUM 

DEAD 

REPLACE SWITCH I 

TRACE WIRING 
AND CORRECT 

DEAD 

APPROX 6 VOLTS 

TRACE WIRE TO 
BLOWER AND 
CORRECT 

REPLACE RESISTOR 
THEN RECHECK 

REPLACE POWER SERVO 

WHEN THIS PROCEDURE IS COMPLETED, THE VACUUM HOSE SHOULD 
BE REPLACED IF REMOVED AS NOTED AT THE BEGINNING (FOR HIGH 
AMBIENT CONDITIONS). THIS MUST BE DONE BEFORE CONTINUING 
ON WITH THE FUNCTIONAL TEST. 

Fig. ID-144 Function Test 2A 
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FUNCTIONAL TEST ITEM 2-B 

HOT AIR SHOULD COME CHIEFLY FROM HEATER OUTLET 
BUT 

HOT AIR DOES NOT COME FROM HEATER OUTLET 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN NORMAL "LOW" POSITION. 
2. ROTATE TEMPERATURE DIAL TO MAX, WARM POSITION (85° F. OR HIGHER). 
3. ENGINE OPERATING AND COOLANT WARM. 
4. TESTER TO BE USED AT THE AMPLIFIER CONNECTOR. 

NOTE: IF AMBIENT TEMPERATURE IS HIGH OR IN-CAR TEMPERATURE IS HIGH (ABOVE 85° F.), SYSTEM 
WILL NOT PUT OUT MAXIMUM HEAT AND MAY EVEN GO INTO A/C BECAUSE SYSTEM WILL TRY TO 
MAINTAIN 85° F. INS IDE CAR. THE ONLY WAY TO CHECK THE SYSTEM AS A UNIT WOULD BE TO 
HAVE THE CAR AMBIENT AT 75° F. AND THE ENGINE SHOULD NOT BE SO HOT THAT EXTREMELY 
HOT AIR WOULD BE HITTING THE AMBIENT SENSOR. 

COLD AIR COMES FROM 
HEATER OUTLET 

AIR COMES FROM OTHER 
THAN HEATER OUTLET 

CHECK FOR VACUUM AT 
WATER VALVE - RED HOSE 

CHECK AMPLIFIER OUTPUT VOLTAGE 
USING TESTER J-22368 
ROCKER SWITCH - AUTOMATIC 
VOLTAGE SWITCH - AMP. OR CONTROL CALIBRATION 

VACUUM NO VACUUM 

LESS THAN 5.9 VOLTS 

TRACE HOSE - CORRECT 
SOURCE OF VACUUM 

CHECK IF HOSE 
FROM WATER VALVE 
TO HEATER I SWARM 

WARM-

COLD 

REPLACE WATER 
VALVE 

MORE THAN 5.9 VOLTS 

_ l 
CHECK SENSOR STRING AND | 

AMPLIFIER USING TESTER J-22368 

CHECK TRANSDUCER OUTPUT 
VACUUM USING TESTER 
VACUUM GAGE - BLACK ON 
POWER SERVO 

MAKE SURE VACUUM RELAY 
IS OPERATING. 

LOW - LESS THAN 7" H G - J HIGH - MORE THAN 7" HG 

CHECK TRANSDUCER INPUT 
VACUUM-WHITE HOSE 

LOW 

CHECK & REPAIR 
TRANSDUCER 
VACUUM SUPPLY 

OBSERVE POSITION OF 
POWER SERVO ARM 

LEFT RIGHT 

REPLACE TRANSDUCER 

CHECK THAT POWER 
SERVO IS MOVING DOOR 
TO MAX HEAT POSITION 

CHECK FOR BINDING 
LINKAGE-IF O.K. 
REPLACE POWER 
SERVO 

DOOR NOT IN FULL HEAT POSITION 

CONTINUED ON NEXT PAGE 

Fig. 1D-145 Function lest 2B 

REPAIR AND ADJUST TEMPERATURE 
DOOR AND DOOR LINK AS NECESSARY 
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FUNCTIONAL TEST ITEM (2-B CONT'D) 

DOOR IN FULL HEAT POSITION 

CHECK FOR VACUUM AT MODE 
DOOR DIAPHRAGM - BLUE HOSE 

VACUUM NO VACUUM 

CHECK FOR BINDING 
OR DEFECTIVE MODE 
DOOR LINKAGE 

CHECK FOR VACUUM AT 
#4 PORT ON CONTROL 

VACUUM NO VACUUM 

TRACE BLUE HOSE 
FROM #4 PORT TO 
MODE DOOR DIAPHRAGM 
AND CORRECT 

CHECK FOR VACUUM AT 
#6 PORT ON CONTROL -
ORANGE HOSE 

VACUUM NO VACUUM 

REPLACE VACUUM VALVE 
ON CONTROL ! 

CHECK FOR VACUUM 
AT #2 PORT ON POWER 
SERVO - ORANGE HOSE 

VACUUM NO VACUUM 

TRACE ORANGE HOSE FROM 
POWER SERVO TO CONTROL 
AND CORRECT 

CHECK FOR VACUUM 
AT #3 PORT ON POWER 
SERVO - YELLOW HOSE 

^ ~ ^ 
VACUUM NO VACUUM 

REPLACE POWER 
SERVO 

CHECK FOR VACUUM AT 
#3 PORT ON CONTROL - YELLOW 
HOSE 

VACUUM NO VACUUM 

TRACE YELLOW 
HOSE FROM POWER 
SERVO TO CONTROL 
AND CORRECT 

CHECK FOR VACUUM AT #2 
PORT ON CONTROL - WHITE HOSE 

VACUUM NO VACUUM 

REPLACE VACUUM VALVE 
ON CONTROL TRACE WHITE HOSE 

FROM CONTROL TO VACUUM 
SOURCE AND CORRECT 

Fig. 1D-146 Function Test 2B 
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FUNCTIONAL TEST ITEM 3-A 

BLOWER SPEED AND AIR FLOW SHOULD INCREASE 
BUT 

BLOWER SPEED AND AIR FLOW DOES NOT INCREASE 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN NORMAL "HIGH" POSITION. 
2. ROTATE TEMPERATURE DIAL TO MAX WARM POSITION (85° OR HIGHER). 
3. ENGINE OPERATING AND COOLANT WARM. 
4. TESTER USED AS A VOLTMETER. 

NOTE: AT HIGH AMBIENT TEMPERATURES, IT MAY BE NECESSARY TO SET THE 
TEMPERATURE DIAL IN MAX. COLD POSITION (65° OR LESS) TO MAINTAIN 
HIGH SPEED BLOWER OPERATION. 

CHECK RANGE RELAY 
#18 BLACK-LT. BLUE STRIPE 

DEAD HOT 

CHECK CONTROL - BLK. - LT. BLUE STRIPE 

DEAD 

CHECK CONTROL 
DK. BLUE WIRE 

DEAD HOT 

TRACE & REPAIR WIRE 
FROM CONTROL TO MASTER 
SWITCH 

HOT 
REPLACE RANGE RELAY 

SEE NOTE 

TRACE AND 
REPAIR FROM 
CONTROL TO RANGE 
RELAY 

NOTE.- IF BLOWER DOES NOT OPERATE 
WITH CONTROL IN NORMAL "HIGH" 
POSITION, CHECK RED WIRE FROM 
RANGE RELAY TO JUNCTION BLOCK 
INCLUDING CIRCUIT BREAKER. 

REPLACE RANGE SWITCH 
ON CONTROL 

VACUUM OPERATION 

CONTROL 

PORT 

1 

2 

3 

4 

6 

7 

CONNECTION 

DE-ICE OVERRIDE 

SUPPLY 

POWER SERVO 

MODE DOOR 

MODE INPUT 
FROM P. SERVO #2 

DEFROST 

FUNCTION 

OFF 

VENT 

AUTOMATIC 

SEAL 

DEFROST 

SEAL 

DE-ICE 

VAC 

INPUT 

VENT 

SEAL 

SEAL 

VENT 

VAC 

CONN. TO #6 

CONN. TO #4 

VENT 

VAC 

VAC 

SEAL 

VAC 

VAC 

VAC 

SEAL 

VAC 

PORT 

1 

2 

3 

POWER SERVO 

CONNECTION 

WATER VALVE 

MODE (TO CONTROL PORT #4) 

VAC INPUT 

POSITION 

MAX A/C 

VAC 

VENT 

INPUT 

MAX HEAT 

VENT 

VAC 

INPUT 

Fig. 1D-147 Function Test 3A 
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FUNCTIONAL TEST ITEM 4-A 

COLD AIR SHOULD COME FROM A/C OUTLETS 
BUT 

COLD AIR DOES NOT COME FROM A/C OUTLETS 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN NORMAL "HIGH" POSITION. 

2. ROTATE TEMPERATURE DIAL TO FULL COLD POSITION (65° F OR LESS). 
3. ENGINE OPERATING AND COOLANT WARM. 
4. TESTER USED TO CHECK AMPLIFIER OR AS A VOLTMETER AS REQUIRED. 

NOTE: IF AMBIENT OR IN-CAR TEMPERATURE IS LOW (BELOW 65°.F.), SYSTEM WILL TRY TO 
MAINTAIN 65° F. AND IT WOULD NOT BE UNUSUAL FOR THE SYSTEM NOT TO GO MAX 
COLD, ALTHOUGH THE TEMPERATURE DIAL IS SET FULL COLD. 

CHECK A/C COMPRESSOR CLUTCH 

OPERATING NOT OPERATING 

CHECK SIGHT GLASS AND PERg)RM 
ANY NECESSARY WORK TO 
HAVE FREON SYSTEM WORK 
PROPERLY (CHARGE. LEAKS. ETC.) 

CHECK GREEN WIRE TO 
COMPRESSOR CLUTCH 

CHECK AMPLIFIER OUTPUT VOLTAGE 

USING TESTER J-22368 
ROCKER SWITCH-AUTOMATIC 
VOLTAGE SWITCH - AMP. OR CONTROL CALIBRATION 

DEAD 

_J HOT 

CHECK GREEN WIRE 
AT AMBIENT SWITCH 

DEAD HOT 
BELOW 5.9 VOLTS 

OK DEFECTIVE 

CHECK TRANSDUCER 
VACUUM OUTPUT USING 
TESTER 

REPAIR 

LOW 6.5"HG. OR LESS 

HIGH 6.5" HG. OR MORE 

REMOVE POWER SERVO 
INPUT VAC. HOSE (BLACK) 
AND OBSERVE POSITION 
OF DOOR LINK 

NOT FULL 
RIGHT 

FULL RIGHT 

CHECK FOR BINDING TEMP. 
DOOR LINKAGE 
& REPAIR AS REQUIRED. 
IF OK, REPLACE 
POWER SERVO. 

CHECK COMPRESSOR 
CLUTCH GROUND 

CHECK AMBIENT SWITCH 
INPUT-DK. BLUE 

REPAIR WIRING 
BETWEEN AMB. SW. 
COMPRESSOR 

GROUND OK BAD GROUND 

HOT DEAD 

REPLACE SWITCH 

REPLACE COMPRESSOR 
DEFECTIVE CLUTCH 

REPAIR BAD 
GROUND 

CHECK MASTER 
SWITCH - DK. BLUE 

HOT DEAD 

L _ 

REPAIR WIRE 
BETWEEN AMBIENT 
SWITCH & MASTER 
SWITCH 

CHECK MASTER 
SWITCH - BROWN 
WIRE 

r* 
HOT 

DEAD 

REPLACE 
MASTER SWITCH 

CHECK SENSOR STRING AND 

AMPLIFIER USING TESTER J-22368 
REPAIR BROWN 
WIRE FROM FUSE 
BLOCK TO MASTER 
SWITCH 

CONTINUED ON NEXT PAGE 

Fig. 1D-148 Function Test 4A 

. I . 
CHECK WIRING FROM 
AMPLIFIER TO TRANSDUCER 
BLACK-WHITE STRIPE 
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FUNCTIONAL TEST ITEM 4-A (CONT'D) 

CHECK FOR VACUUM AT 
MODE DOOR - BLUE 

~i r CHECK TRANSDUCER GROUND 

NO VACUUM VACUUM 

CHECK POSITION 
OF MODE DOOR 

P 
TRACE AND 
CORRECT SOURCE 
OF VACUUM 

OK DEFECTIVE 

A/C POSITION HEATER POSITION 
I 

REPLACE TRANSDUCER 
REPAIR TO 
PROVIDE GOOD 
GROUND 

CHECK AIR DISTRIBUTION 
SYSTEM & REPAIR AS 
REQUIRED 

MODE DOOR DIAPHRAGM 
OR MODE DOOR LINKAGE 
IS DEFECTIVE - REPAIR AS 
REQUIRED 

FUNCTIONAL TEST ITEM 4-B 

BLOWER SPEED SHOULD GO FROM HIGH DOWN THROUGH LOW AND UP TO HIGH 
BUT 

BLOWER SPEED DOES NOT GO FROM HIGH DOWN THROUGH LOW AND UP TO HIGH 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN NORMAL "HIGH" POSITION. 
2. SET TEMPERATURE DIAL IN MAX WARM POSITION (85° OR HIGHER) - FUNCTION TEST IS TO 

ROTATE DIAL FROM FULL WARM TO FULL COLD. 
3. ENGINE OPERATING AND COOLANT WARM. 

NOTE: HIGH-LOW-HIGH BLOWER CHANGES ARE ONLY TRANSIENT AS THE POWER SERVO GOES 
FROM MAXIMUM HEAT TO MAXIMUM COLD IN THE FUNCTION TEST. 

CHECK FOR MOVEMENT OF POWER 
SERVO ARM FROM FULL HEAT POSITION 
TO FULL COLD POSITION 

OK BOUND UP 

CHECK WIRING FOR PROPER 
CONNECTIONS AT POWER SERVO 
AND RESISTOR 

OK 

FREE UP LINKAGE 
AND RETEST 

DEFECTIVE 

REPLACE RESISTOR 
OR 

POWER SERVO 

REPAIR 

Fig. ID-149 Function Test- 4A Cont'd, and 4B 
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FUNCTIONAL TEST ITEM 5-A 

COLO AIR SHOULD COME FROM DEFROSTER OUTLETS 
BUT 

COLD AIR DOES NOT COME FROM DEFROSTER OUTLETS 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN "DEFROST1 POSITION. 
2. ROTATE TEMPERATURE DIAL TO MAX COLD POSITION (65° OR LESS) 
3. ENGINE OPERATING AND COOLANT WARM. 

CHECK FOR VACUUM AT DEFROSTER DIAPHRAGM 
RED HOSE 

NO VACUUM VACUUM 

CHECK FOR VACUUM 
AT #7 PORT ON CONTROL 
RED HOSE 

NO VACUUM VACUUM 

CHECK FOR VACUUM AT 
PORT #2 ON CONTROL -
WHITE HOSE 

VACUUM NO VACUUM 

CHECK FOR BINDING 
DOOR & LINKAGE AND 
REPAIR AS REQUIRED 

CHECK DEFROSTER HOSES 
TO INSURE THEY ARE 
ON DEFROSTER NOZZLES 

TRACE RED 
HOSE FROM 
CONTROL TO 
DEFROSTER 
DIAPHRAGM AND 
CORRECT 

REPLACE VACUUM VALVE 

ON CONTROL 

TRACE WHITE 
HOSE AND CORRECT 
REASON FOR NO 
VACUUM 

FUNCTIONAL TEST ITEM 6-A 

HOT AIR SHOULD COME FROM DEFROSTER OUTLETS 
BUT 

HOT AIR DOES NOT COME FROM DEFROSTER OUTLETS 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN DE-ICE POSITION. 
2. SET TEMPERATURE CONTROL DIAL IN FULL COLD POSITION (65 OR LESS). 
3. ENGINE OPERATING AND COOLANT WARM. 

4. TESTER IS USED AS A VOLTMETER AND AT 
AMPLIFIER CONNECTOR AS REQUIRED. 

CHECK VOLTAGE OR RED LEAD 
FROM DE-ICE SWITCH TO AMPLIFIER 
(THIS LEAD IS NOT IN CONNECTOR) 

X 

HOT DEAD 

CHECK AMPLIFIER OUTPUT VOLTAGE 

USING TESTER J-22368 
ROCKER SWITCH - AUTOMATIC 
VOLTAGE SWITCH - AMP. OR CONTROL CALIBRATION 

CHECK VOLTAGE AT INPUT TO 
RANGE SWITCH, DK. BLUE IN CONNECTOR 

HOT DEAD 

LOW (BELOW 2.5 VOLTS) HIGH (ABOVE 2.5 VOLTS) 

REPEAT 2-B AND 5-A 
OF FUNCTION TEST & PROCEDURE REPLACE AMPLIFIER 

REPLACE RANGE SWITCH 
CHECK FOR DEFECTIVE WIRING 
REPAIR AS NECESSARY 

Fig. 1D-150 Function Test 5A and 6A 



ID-104 Comfortron 52 through 86 Series 

FUNCTIONAL TEST ITEM 6-B 

BLOWER SHOULD OPERATE ON HIGH SPEED 
BUT 

BLOWER DOES NOT OPERATE ON HIGH SPEED 

TEST CONDITIONS: 

1. SET CONTROL LEVER IN DE-ICE POSITION. 
Z ROTATE TEMPERATURE DIAL TO FULL COLD POSITION (65 OR LESS). 
3. ENGINE OPERATING AND COOLANT WARM. 
4. TESTER USED AS A VOLTMETER, VACUUM GAGE AND AMPLIFIER CHECK. 

CHECK VACUUM AT POWER SERVO 
BLACK HOSE 

MORE THAN 10" HG. LESS THAN 10" HG. 

CHECK FOR DEFECTIVE 
RESISTOR BOARD OR 
BINDING LINKAGE 

CHECK AMPLIFIER OUTPUT VOLTAGE 
USING TESTER J-22368 
ROCKER SWITCH-AUTOMATIC 
VOLTAGE SWITCH - AMP. OR CONTROL CALIBRATION 

MORE THAN 2.5 VOLTS LESS THAN 2.5 VOLTS 

REPLACE AMPLIFIER REPLACE TRANSDUCER 

Fig. 1D-151 Function Test 6B 



52 through 86 Series Comfortron ID-105 

J-972-A Spanner Wrench (Used for 
Holding Driven Plate) 

J-5403 Snap Ring Pliers 

J-5418 Gauge Charging Line 

J-5420 Gauge Adapter 

J-5421 Pocket Thermometer 

J-5428 Vacuum Pump 

J-5453 Goggles 

J-5462 Refrigerant Drum Hook-Up Set 

J-5725 Gauge Manifold Test Unit 

J-6084 Leak Detector Kit 

J-6271 Fits-All Valve 

J-6272 #3 Multi-Opener 

J-6435 

J-8433 

J-9392 

J-9393 

J-9395 

J-9401 

J-9402 

J-9432 

J-9480 

J-9481 

J-9527 

J-9558 

J-5428 

Snap Ring Pliers 

Compressor Pulley Puller 

Seal Remover & Installer 

Seal Seat Remover & Installer 

Puller Pilot 

Hub & Drive Plate Assembly Remover 

Cylinder Assembly Tray 

Needle Bearing Remover & Installer 

Driven Plate Installer 

Pulley Bearing & Drive Plate Assembly 
Installer 

Leak Test Adapter 

Checking Fixture 

Fig. I D - 1 5 2 Tools 



ID-106 Comfortron 52 through 86 Series 


