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DESCRIPTION AND OPERATION

The Automatic Temperature Control System will
avtomatically control the temperature and reduce the
relative humidity of air inside the car. Two slide control
levers are provided to maintain the desired temperature
and system function. The system will deliver heated or
cooled air to maintain the car interior temperature and
will mointgin the set comfort level automatically. The
blower speed con be adjusted for more or less air as
desired, depending on the operating condition.

Automatic control of temperature is maintained in
both summer and winter. In hot weather, it will cool the
car to the pre-set comfort level ond then modulate
cooling to whatever is required to maintain the desired
temperature.

In mild weather, the interior of the vehicle is heoted
or cooled automatically as required to maintain
comfort. In cold weather, provision is made in the HEAT
position of the function lever to delay the operation of
the system until engine coolant has warmed enough to
minimize the discharge of cold air from the heater
outlets. The system will then heat the car quickly to the
desired temperature and level out to maintain the pre-
set temperature.

During operation, outside air is drawn from the cowl
vent just below the windshield at all times, except
during maximum cooling in the A/C function lever
position, when recirculated air is used.

The system utilizes what is called a *‘reheat’’ method
to provide conditioned air to the cor interior. With this
method all air flow from the blower passes through the
evaporator core, where it is cooled and dehumidified.
Temperature is then regulated by reheating o protion
of the cooled dry air and blending it with the remaining
cool air to the desired temperature. Temperature
blending of the evaporator outlet air is automatically
varied by the temperature blend door which controls the
amount of cooled air that flows through or around the
heater core, where it is mixed and directed into the
distribution plenum. The air is finolly diverted to the
heater ducts, the defroster nozzles, or the panel {A/C)

registers according to the selected function lever
position.

CONTROL LEVER

The Automatic Temperature Control includes a
function control slide lever for OFF, ECONOMY-VENT,
A/C, HI-LO, HEAT, DEFOG (V) and DEFROST that
determines the manner in which the system will operate,
¢ colibrated temperature control slide lever for setting
the desired comfort temperature, ond o blower switch
to control the volume of air movement. Each position
of the function control lever and blower switch is
detented for positive engagement.

The blower switch provides four manually selected
blower speeds.

AUTOMATIC TEMPERATURE CONTROL

The electrica!l and airflow schematics and vacuum
charts shown in Figs. 1, 2 and 3 may be vused in
conjunction with the following explanation to clarify
system operation:

Temperature control of the ATC system is primarily
determined by the vacuum modulation produced by the
mechanical sensor assembly that controls the servo
vacuum motor. Discharge air outlet is manually
controlled by the control head assembly. Temperature
control is accomplished by means of a control cable
between the control head assembly and sensor
assembly.

The sensor assembly is basically o bimetal operated
vacuum modulator. The sensor directly converts air
temperature into corresponding values of modulated
vacuum. The bimetal senses in-car temperature and is
mechanically linked to an internal vacuum modulator to
directly control and regulate a vacuum which is
proportional to temperature. The bimetal and vacuum
modulator are placed within a plastic aspirator. Air is
diverted by an air scoop near the high pressure side of
the blower (before the evaporator), through a tube to
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the sensor assembly. The air flows through the aspirator
which draws vehicle interior air over the in-car bimetal.
This combined air is then exhausted from the sensor
underneath the instrument panel where it will not be felt
by the passengers or driver.

The modulated vacuum from the sensor is directly
connected to the large calibrated vacuum motor portion
of the servo assembly. The modulated vacuum controls
and positions the blend door attached to the arm of the
servo motor assembly. The calibrated vacuum motor
moves the blend door to mix various proportions of hot
air from the heater core and cold air that has by-passed
the heater core. Vehicle air temperatures produce
compensating discharge air temperatures, i.e., high
vehicle interior temperatures produce high sensor output
vacuums which position the blend door to deliver cool
discharge air. Low vehicle interior temperatures produce
low sensor vacuum levels which cause warm discharge
air.

Blower motor speed is manually controlled to satisfy
the operator, There are four switch positions to provide
four blower speeds. There are no automatic speeds. A
vacuum diverter valve, a part of the power servo
assembly and also attached to the arm of the servo
motor, turns off the water valve under maximum cooling
conditions, and controls the outside air/recirculating
door for maximum cooling conditions when the function
control lever is in the A/C position.

Sensor Assembly

The "‘sensor’’ consists of a bi-metallic sensor that
senses in-car air temperature. The output controls a
vacuum modulator and higher temperatures cause
higher vacuum gauge readings. A bias to the vacuum
output levels is accomplished by means of a control arm
attached by a cable assembly to the temperature
control lever. Thus, the modulated vacuum output is the
result of the effects of the control bias and the
temperature of the qir across the bi-metallic sensor.

The SENSOR also includes an aspirator or venturi
(as it is colled in previous ATC systems). The aspirator
performs the same function as it has in the past, which
is to provide a very small vacuum to draw a continvous
sampling of in-car air across the air temperature sensing
element. In this case, the sensing element is a bi-metallic
strip. Air is piped to the sensor via a tube from the
blower stream providing the power to operate the
aspirator for the in-car sensor.

Servo Assembfy

The servo assembly is o large calibrated vacuum
motor and vacuum diverter valve. See Fig. 4. The
calibrated vacuum motor provides specific temperature
blend door positions for given vacuum levels. The
attached vacuum diverter valve controls water valve
operation and recirc or outside air operation.

Electro-Vacuum Relay (E.V.R.}

The E.V.R. is @ combination normally closed vacuum
solenoid valve and a single pole single throw normally
closed electrical relay, both are actuated by one
electrical coil. The E.V.R. performs two functions in the
system. It is used during cold engine operation in the
HEAT function lever position, to lock-out blower

operation, and to switch the system to recirculating air
until the engine coolant warms-up te about 115°F.

Control Head Assembly (Figs. 5, 6 and 7)

The control head consists of three main ports: 1) the
function selector—a nine port vacuum selector valve
combined with twa cam operated electrical switches; 2)
blower switch—an electrical switch that provides four
speeds of blower operation; and 3) the temperature
control lever which connects through a bowden control
cable to the sensor assembly.

1. The 9-port vacuum selector valve is very similar to
the manual A/C 9-port vacuum selector valve. |t
directs source vacuum to various vacuum motors
and connects the vacuum from the electro-vacuum
reloy to the outside air-recirc. door in HEAT {See
Vacuum Schematic - Fig. 8). A single pole and
double pole cam operated electrical switch is also
controlled by the vacuum selector. The combination
of these cam operated electrical switches controls
the electrical supply to the A/C clutch and blower
switch.

2. The four-position blower switch is identical to the
manual A/C-heater system blower switch.

3. The temperature control lever is connected to the
sensor assembly by a Bowden cable assembly.
Movement of the control lever from &65°F to B5°F
causes a corresponding movement on the pre-lood
(bias) portion of the sensor assembly, and
determines the temperature that the system will
maintain. See Fig. 1.

Resistor Assembly

The blower motor resistor assembly is located on the
evaporator assembly and is identical to the manual A/
C-heater resistor assembly, See Fig. 8. There are three
resistance elements mounted on the resistor board to
provide four blower speeds. Depending on the blower
switch position, series resistance is added or shorted out
of the blower motor circuit to decrease or increase
speed.

Water Temperature Switch

In the HEAT position only, a ground circuit from the
engine water temperature switch to the E.V. relay
prevents blower operation until the engine coolant
temperature reaches about 115°F. This minimizes any
cold air discharge from the heater ducts. See Fig. 8. The
E.V. relay also provides vacuum to position the outside
cir-recirc. door in recirc. during cold engine operation
in heat.

SYSTEM AIR FLOW

Figs. 2, 3 and 4 contain system vacuum schematics
and vacuum motor charts which illustrate vacuum
routings and air flow during the various system
conditions. Fig. 4 is a system electrical wiring diagram
including continuity test information.

Off Position

in OFF position the outside recirc. air door is in
recirculating position. The heat-defrost door is in the
heat {full vacuum) position, and the A/C-defrost door
is in the defrost (no vacuum} position. The blower is off
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and the temperature blend door and water valve
assume a position depending on the modulated vacuum
form the sensor to the power servo.

NOTE: A modulated vacvum is produced in ALL

function centrol lever positions and is entirely
dependent on the temperature lever setting and
existing in-vehicle temperature conditions.

Economy/Vent Position

In ECONOMY /YENT Position, outside air is directed

through the panel [A/C) registers with automatic control
of discharge air temperature and water valve actuation.
However, refrigerated cocling is not available.
ECONOMY-VENT and HEAT positions provide the most
economical operation because the compressor does not
operote.

A/C Position—Maximum Cooling {Recirculata}

With the function lever in A/C position, maximum

cooling is required to achieve or maintain the
temperature setting, the modulated vacvum is high at
the servo motor, causing:

1.
2,
3.

The outside recirc door to go to recirc position;
The water valve to close;

The temperature blend door to close, allowing all
air to by-pass the heater core. Air is drown from
the passenger compartment, directed through the
evaporator core where it is cooled and returned to
the car interior through the panel (A/C) ducts and
registers.

A/C Position—Modulated Cooling {Qutside-Air)

When modulated cooling is required to mointain the

temperature setting, the temperature blend door is
actuated to near the mid-position. The blend door has
moved to a position where part of the air leaving the
evaporator core is directed through the heater core
where it is warmed. Blend air (the combination of cooled
and heated air} is then mixed in the plenum and directed
into the car interior through the panel (A/C) ducts and
registers. The position of the temperature blend door
changes automatically to maintain the temperature
selected. If the in-car temperature rises above the

BLOWER SPEED
SWITCH

temperature lever setting, the blend door moves to
admit more cooled air and less heated oir. f the in-car
temperature drops below the setting, the blend door
moves to admit more heated air and less cooled air.

Hi-Lo Position

Operation is similar to that described in the A/C
position paraegraphs, except that girflow is divided
between the ponel registers and floor ducts. The system
will not recirculate interior air for maximum cooling.

Heat Position—Maximum Heating

With the function control lever in the HEAT position
and full heat is required to achieve or maintain the
temperature setting, the modulated vacuum is low,
causing the water valve to open and the temperature
blend door ta fully open.

Blower operation will be delayed until the engine
coolant reaches about 115°F. Then the air is forced by
the blower through the evaporator and all of the air
passes through the heater core before being distributed
through the heater ducts {floor) inta the car interior. A
portien of this air is diverted to the defroster nozzles.

Heat Position—Modulated Heating

When modulated heating is required to maintain the
temperature setting the temperature blend door has
moved to a position so that only part of the air leaving
the evaporator core is directed through the heater core
where it is warmed. Blended air {the mixture of outside
air and heated air) then is directed into the car interior.
The A/C clutch does not operate in HEAT position.

Defog (V) Position

in DEFOG (V) ,operation is the same as the heating
position, except that the A/C-Defrost door is in the
Defrost {no vacuum) position and the Heat-Defrost door
is in a portial position. The air flow is directed to the
defroster nozzles and the floor outlets. The A/C clutch
will also be engaged when the outside oir temperature
is sufficiently high enough to close the ambient cut-off
switch. This assists in reducing the windshield fogging
by dehumidifying the outside air.
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Defrost Position

When the function lever is in the DEFROST position,
the A/C-Defrost and Heat-Defrost doors are in the full
defrost [no vacuum) position so that all incoming air is
directed to the defroster nozzles with slight bleed to the
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PUSH-ON
KNOB — 18512

BLOWER SPEED
SWITCH — 19A642

FIG. 7 ATC Control Head, Disassembled

floor. The temperature blend door modulates in this
position but maximum heat can be obtdined by moving
the temperature lever to the highest temperature
position. The A/C clutch also operates in this position

to dehumidify the air and reduce fogging.
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FIG. 8 ATC Evaporator Case Assembly, Disassembled
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ADJUSTMENTS
SENSOR CALIBRATION (FIG. 9)

1. Remove the instrument panel pad and visually
determine which direction to rotate the sensor
calibration locking pin.

2. While moving the temperature control lever, rotate
the calibration locking pin into the 75°F calibration
notch of the sensor control arm,

3. Check the position of the temperature control lever,
it should be at 75. !f it is not, loosen the bowden
cable housing-to-sensor attaching screw and move
the temperature control lever to 75 while the sensor
control arm is locked in the calibration position.
Retighten the bowden cable housing-to-sensor
attaching screw, making sure the temperature
control stays at 75 and the sensor arm stays locked.

READJUSTING CALIBRATION POINT

If it should become necessary to change the
calibration point to suit a customer, first check the

CONTROL CABLE

- 190674

'\(Qj 75° CALIBRATION

sensor calibration as described in the above procedure,
If O.K., use the following procedure:

1. Establish the customer's preference and the
difference between the present and desired comfort
level setting.

2. Determine the direction of change.

3. To decrease or increase, adjust the temperature
control lever position with the sensor arm locked in
the 75°F calibration notch, Loosen the bowden cable
housing-to-sensor attaching screw, move the
temperature control lever the desired amount and
retighten the attaching screw.,

NOTE: Move the temperature control lever
HIGHER to DECREASE and LOWER to INCREASE
the controlled temperature at a given setting.

CAUTION: If a readjustment of the temperature
control lever of more than 4°F is required, and the
cable adjustment is correct per Sensor Calibration
Procedure above, replace the sensor assembly.
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FIG. 9 A.T.C. System Temperature Calibration
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VIEW A
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REMOVAL AND INSTALLATION

SENSOR ASSEMBLY
See Fig. 10 for an ATC System installation drawing.

Remove the instrument panel pad to gain access to
the sensor assembly. Carefully disconnect the inlet oir
elbow, the vacuum connector and control cable. Remove
two {2) mounting screws and remove the sensor.

To install, rotate the sensor control arm to the mid
position and turn the plostic calibration pin to the locked
75°F position. Install the sensor, connect the inlet air
elbow and vacuum connector. Connect control cable to
sensor control arm and adjust cable with reference to
Sensor Calibration procedure.
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FI1G. 11 Compressor Installation—5.0L (302 CID) V-8 Engine
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ELECTRO VACUUM RELAY (EVR)

1. Remove EVR mounting screw from bracket on
plenum assembly.

2. Disconnect the vacuum connector and electrical
connector.

3. Reverse this procedure to install,

SERVO ASSEMBLY

1. Remove the glove box.
2. Remove tan hose from servo motor.

3. Remove one {1} retaining nut and remove vacuum
multiple connector from diverter valve.

4. Remove retainer from temperature blend door
crank arm. Avoid bending the crank arm.

5. Remove two (2) servo mounting screws, disconnect
the servo arm and tension spring from the
temperature blend door crank arm and remove the
serva assembly.

6. Install a new servo assembly by reversing the above
procedure.

CONTROL HEAD ASSEMBLY

1. Remove A/C control knobs and accessory switch

knob.

2. Remove two (2) lower control assembly attaching
SCrews.

3. Remove two {2) upper control assembly ottaching
screws.

4. Remove temperature control cable from control
head {1 screw).

5. Disconnect multiple vacuum harness connector from
the 9-port vacuum selector valve.

6. Disconnect electrical wiring connectors from blower
switch, override switch, selector switch, illumination
bulb and rear defogger switch.

7. Reverse the above procedure to instalt and check
the temperature control cable adjustment, using
Sensor Calibration Procedure in Section VI,
Paragraph 3. Adjust if required.

RESISTOR ASSEMBLY

1. Disconnect the electrical connector.

2. Remove the resistor assembly from the evaporator
assembly. To install, reverse the above procedure.
Always apply body sealer between the resistor
board and evaporator case befare installing the
resistor assembly.

COMPRESSOR

For compressor installation drawings, refer to Fig.

1.

SPECIFICATIONS

1. Protective Device - 20 amp fuse in clutch circuit;
35 amp fuse in blower circuit.

2. Controt Hlumination - one ICP-161 bulb.

3. Blower Motor Current (Amps) and Voltage:
Low - 8 amps - 5 volts;
Medium Low - 11 amps - 7 volts;
Medium High - 20 amps - 10 volts;
High - 25 amps - 14 valts.

4. Compressor - 6-cylinder:
Type - Swash Plate - Three double acting pistons
- axial type;
Cylinder Bore - 1-1/2 inches;
Stroke - 1-3/16 inches;
Rotation - Clockwise;
Type of Oil - TL4538 Texaco 525 Viscosity
Refrigeration Qil or equivalent;
Qil Capacity - 10-1/2 ounces (Ford D1VY-19577-
A or equivalent).

5. Clutch - Magnetic:
Approximately 3.44 amps @12.8 volts.

6. Compressor Drive Belt Tension:
New: 120 to 160 lbs;
Used: 75 to 120 lbs (after operation for 10 minutes
or more).

7. Combination Valve Screws:
Manifold to Expansion Valve: 4 to 8 ft.-Ibs.;
STV Housing to Expansion Valve: 4 to 6 ft.-ibs.

8. Refrigerant:
Capacity: 4 Ibs. plus 1/4 ib., minus 0;
64 oz. plus 4 oz., minus 0;
1.814 Kg. plus 0.113 Kg.,
minus 0.
Type: Refrigerant 12 {R-12}).
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DESCRIPTION AND OPERATION

The Versailles Automatic Temperature Control Sys-
tem is an independent case design, integral blower
system and will automatically control the temperature
and reduce the relative humidity of air inside the car.
Refer to Fig. 1. Two control levers are provided to
maintain the desired temperature and system
functions. The system will deliver heated or cooled air
to maintain the car interior temperature and will main-
tain the set comfort level automatically. The blower
speed can be adjusted for more or less air as desired.
Refer to Fig. 2.

Automatic control of passenger compartment tem-
perature is maintained in all function control settings
shown in Figure 2, except when the system is turned off.
in hot weather, it will cool the car to the pre-set comfort
level and then modulate coaling or heating to what-
ever is required to maintain the desired temperature.
In cold weather, provision is made in the HEAT paosition
of the function lever to delay the operation of the
system until engine coolant has warmed enough to

minimize the discharge of cold air from the heater
outlet. The system will then heat the car to the desired
temperature and level out to maintain the pre-set tem-
perature.

During system operation, outside air is drawn from
the cowl vent just below the windshield at all times,
except during maximum cooling when recirculated air
is used.

The system utilizes what is called o “reheat” method
to provide conditioned air to the car interior, With this
method, all air flow from the blower passes through the
evaporator core, where it is cooled and dehumidified.
Temperature is then regulated by reheating o portion
of the cooled dry air and blending it with the remain-
ing cool air to the desired temperature. Temperature
blending is automatically varied by the temperature
blend door which controls the amount of cooled air that
flows through or around the heater core where it is
mixed and directed into the distribution plenum. The
air is finally directed to the heater ducts, the defroster
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nozzles, or the instrument panel (A/C) registers accord-
ing to the selected function lever position.

CONTROL LEVER OPERATION

The Avtomatic Temperature Control (Fig. 2.) in-
cludes a function control lever for OFF, ECONOMY-
VENT, A/C, HI-LO, HEAT, DEFOG (V) and DEFROST
that determines the manner in which the system wili

HIGH PRESSURE QUICK CONNECT
SERWVICE ACCESS GAUGE PORT VALVE

{ CONTROL
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T
ATC SERVO /
MOTOR

wl » SESS S =
% BY.PASS ORIFICE
GCYLINDER COMBINATION VALVE ||
‘ MPRESSOH

; ASSEMBLY \‘

operate, a calibrated temperature control lever for
setting the desired comfort temperature and a blower
switch to control the volume of air movement. Each
position of the function cantrol lever and blower switch
is detented for positive engagement. The blower switch
provides four manually selected blower speeds. The
switch can be operated in any position to select the
desired amount of air flow.
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TEMPERATURE TEMPERATURE
CALIBRATION CONTROL LEVER
NUMBERS /
[ e
a 1= =
q.;:lDDDDDDD DDDDGFL—_II:H:_._—I
70 75 B 85
4 FAN A DEFOG P
cr_ ECONOMY A/C HILO HEAT v  DEFROST
© | ] VENT [ ] [ ] [ ] ‘I
e\ L - /
|5 ) _Ai_:’WX—_ﬁ
BLOWER SFEED BLOWER OFF \/
SWITCH DEHUMIDIFIED AND HEATED
NO REFRIGERATION AIRTO WINDSHIELD QR PANEL AREAR WINDOW
CUTSIDE AIR AND FLCOR DEFRQSTER
R2194-2A

FUNCTION CONTRGL LEVER
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FIG. 3 Sensor Assembly

"AUTOMATIC TEMPERATURE CONTROL

Automatic temperature control of the ATC system is
determined by the modulated vacuum produced by the
sensor assembly which controls the serve vacuum motor
(Fig. 1). Temperature level changes are accomplished
by means of a control cable between the control as-
sembly and sensor assembly. System air flow is manu-
ally controlled by the control assembly. A vacuum
selector valve, controlled by the function control lever,
distributes vacuum to the various door vacuum moters
which in turn direct the air flow through the system.

The sensor assembly contains o bimetal operated
vacvum modulator, which directly converts air temper-
ature inte corresponding valves of modulated vacuum
(Fig 3). The bimetal senses in-car temperature and is
mechanically linked to an internal vacuum modulator
to control and regulate a vacuum which is proportional
to temperature. The bimetal and vacvum modulator
are placed within a plastic aspirator. Air is diverted by
an air scoop near the high pressure side of the blower
(before the evaporator) through a tube to the sensor
assembly. The air flows through the aspirator which
draws vehicle interior air over the bimetal. This com-
bined air is then exhausted from the sensor underneath
the instrument panel where it will not be felt by the
passengers or driver.

Modulated vacuum from the sensor is directly con-
nected to the large calibrated vacuum motor portion of
the servo assembly. The modulated vacuum controls
and positions the blend door attached to the arm of the
servo motor assembly. The calibrated vacuum motor
moves the blend door to mix various proportions of hot
air from the heater core and cold air that has by-
passed the heater core. Vehicle air temperatures pro-
duce compensating discharge air temperatures, i.e.,

2 ed
“ 75° CALIBRATICN

high vehicle interior temperatures produce high sensor
output vacuums which position the blend door to de-
liver cool discharge air. Low vehicle interior tempera-
tures produce low sensor vacuum levels which cause
warm discharge air.

L1808-2E

A vacuum diverter valve (part of the power servo
assembly and alse attached to the arm of the servo
motor) turns off the water valve under maximum cooling
conditions ond controls the outside air/recirc door for
maximum ceoling (recirculating air) conditions when
the function control level is in the A/C pesition.

SYSTEM AIR FLOW

Figure 4 contains system vacuum schematics and vac-
vum motor charts which illustrate vacuum routings and
air flow during the various system conditions. Figure 5
is o system electrical wiring diagram including con-
tinuity test informaticn. Refer to the tests section for
these illustrations.

OFF POSITION

In OFF position the outside-recirc air door is in the
recirculating position. The A/C-Defrost door is in the
defrost (no vacuum) position, and the heat-defrost
door is in the heat (full vacvum) position. The blower is
off and the temperature blend deor and water valve
assume a position depending on the modulated vac-
uum from the sensor to the power servo.

NOTE: A modvulated vacuum is produced in ALL
function control lever positions and is entirely de-
pendent on the temperature lever setting and
existing in-vehicle temperature conditions.
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ECONOMY-VENT POSITION

In ECONOMY-VENT position, outside air is directed
through the panel (A/C) registers with automatic con-
trol of discharge air temperatures and water valve
octuation. However, refrigerated cocling is not avail-
able. ECONOMY-VENT and HEAT positions provide
the most economical operations because the compres-
sor does not operate,

A/C POSITION —
MAXIMUM COOLING (RECIRCULATE)

With the function lever in the A/C position and the
car interior temperature considerably above the temp-
erature setting, the modvulated vacuum is high at the
servo motor, causing:

1. The outside-recire door to go to the recirc position;
2. The water valve to close;

3. The temperature blend door to close, allowing all
dir to by-poss the heater core. Air is drawn from
the passenger compartment, directed through the
evaporator core where it is cooled and returned to
the car interior through the panel (A/C) ducts and
registers.

A/C POSITION —
MODULATED COOLING (QUTSIDE-AIR)

When less cooling is required to maintain the
temperature setting, the temperature blend door is
actuated to a mid-position where part of the air leayv-
ing the evaporator core is directed through the heater
core. Blended air (the combination of cocled and
heated air) is then mixed in the plenum and directed
into the car interiar through the panel (A/C) ducts and
registers. The position of the temperature blend door
changes avtomatically to maintain the selected temp-
erature. W the in-car temperature rises above the
temperature lever setting, the blend door moves to
admit more cooled air and less heated air. If the in-car
temperature drops below the setting, the blend door
moves to admit more heater air and less cocled air.

HI-LO POSITIONS

Operation is similar to that described in the A/C
position paragraphs, except that airflow is divided
between the panel registers and floor ducts, The system
will not recirculate interior air for maximum cooling.

HEAT POSITION — MAXIMUM HEATING

With the function control lever in the HEAT position
and the car interior temperature below the tempera-
ture setting, the moduloted vacuum is low, causing the
water valve to open and the temperature blend door to
fully open. Blower operation will be delayed until the
engine coolant reaches approximately 120° F (49° C),
then the air is forced by the blower through the
evaporator and all of the air passes through the heater
core before being distributed through the heater
{floor) ducts into the car interior. A portion of this airis
diverted to the defroster nozzles.

HEAT POSITION — MODULATED HEATING

When less heating is required to maintain the
temperature setting, the temperature blend door has
moved to a mid-position 'so that only part of the air

leaving the evaporator core is directed through the
heater core. Blended air (the mixture of cutside air
and heater air) then is directed into the car interior.
The A/C cluteh does not operate in the HEAT position.

DEFOG (V) POSITION

In DEFOG (V) operation is the same as the HEAT
position, except that the A/C-Defrost door is in the
defrost (no vacuum) position and the heat-defrost door
is in a partial position. The air flow is directed to the
defroster nozzles and the floor outlets. The A/C clutch
will also be engaged when the cutside airtemperature
is sufficiently high to close the ambient cut-off switch.
This assists in reducing windshield fogging by de-
humidifying the incoming outside air.

DEFROST POSITION

When the function lever is in the DEFROST position,
the A/C-Defrost door and the heat-defrost door are in
the full defrost (no vacuum) positions so that all incom-
ing air is directed to the defroster nozzles with a slight
bleed to the floor. The temperature blend door mod-
ulates in this position but maximum heat can be ob-
tained by moving the temperature lever to the highest
temperature position. The A/C clutch also operates in
this position to dehumidify the air and reduce
windshield fogging.

COMPONENTS
SENSOR ASSEMBLY

The sensor assembly is located behind the instru-
ment panel above the glove box as shown in Figure 1.
A small opening in the instrument panel allows pas-
senger compartment air to enter the sensor, The sensor
assembly (Fig. 3) contains o bi-metallic sensor thot
senses the passenger compartment air temperaturem
The output controls a vacuum modulator and higher
temperatures cause higher vacuum gauge readings. A
bias to the vacuum output level is accomplished by
means of a control arm attached by a cable assembly
to the temperature control lever, Thus, the modulated
vacuum output is the result of the effects of the control
bias and the temperature of the air across the bi-
metallic sensor.

The sensor assembly also includes an aspirater or
venturi (as it is called in previous ATC systems). The
aspirator provides a very small vacuum to draw o
continvous sampling of poassenger compartment air
across the air temperature sensing bimetal. Primary air
is ducted to the sensor via a tube from the blower
stream providing the power to operate the aspirator
for the in-car sensor.

SERVO ASSEMBLY

The servo assembly is a large calibrated vacuum
motor and vacuum diverter valve and is located behind
the lower left edge of the glove box on the mounting
bracket attached to the heater core section ot the
upper case half. The calibrated vacuum motor pro-
vides specific temperature blend door positions for
given vacuum levels. The attached vacuum diverter
valve controls water valve operation and recirc or out-
side air operation,.
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ELECTRO-VACUUM RELAY (E.V. RELAY)

Located on the plenum assembly below the A/C-
Defrost door vacuum motor, the E.V. Relay is a combi-
nation normally closed vacuum solencid valve and o
single pole single throw normally closed electrical
reloy, both actuated by one electrical coil. The E.V.
Relay is used during cold engine operation, in the
HEAT function lever position, to lock-out blower opera-
tion, and to switch the system to recirculating air until
the engine coolant warms up to about 120° F (49°C).

CONTROL ASSEMBLY

The control assembly consists of three main parts: 1)
the function selector — a nine-port vacuum selector
valve combined with twe cam operated electrical
switches; 2) blower switch — an electrical switch that
provides four speeds of blower operation; and 3) the
temperature contral lever which connects through a
control cable assembly to the sensor assembly.

1.- The 9-port vacuum selector valve directs source
vacuum to various vacuum motors and connects the
vacuum from the electro-vacuum relay to the out-
side air-recirc door in HEAT (See Vacuum Schema-
tic — Figure }. A single pole and a double pole
cam operated electrical switch is also controlled
by the vacuum selector. The combination of these
cam operated electrical switches controls the elec-
trical supply to the A/C cluich and blower switch.

2. The four-position blower switch is identical to a
manual A/C heater system blower switch. It pro-
vides a current path for by-passing the resistors in
the resistor assembly, one at a time, until full
blower speed is attained in the Hi blower switch
position.

3. The temperature control lever is connected to the
sensor assembly by a control cable assembly.
Movement of the control lever from 65 to 85 causes
a corresponding movement on the pre-load (bias)
portion of the sensor assembly, and determines
the temperature that the system will maintain.

THERMAL LIMITER RESISTOR ASSEMBLY

The blower motor thermal limiter resistor assembly
{ Fig. 6) is located on the upper case half of the
evaporator assembly. There are three resistance ele-
ments mounted on the resistor board to provide four
blower speeds. Depending on the blower switch posi-
tion, series resistance is added or by-passed in the
biower motor circuit to decrease or increase blower
motor speed.

A thermal limiter resistor assembly is similar to @
standord resistor assembly except an overheating pro-
tective device (thermal limiter) has been added to
prevent heat damage to the evaporator case assembly.
Overheating of the resistor coil(s) may occur when the
system air flow is reduced as a result of an inlet or
outiet air restriction or if the blower wheel becomes
locked and/or is unable to turn freely.

When the thermal limiter resistor circuithas epened
as a result of excessive heat, it should be replaced only
with the identical replacement thermal limiter resistor
assembly. It must not be substituted with a standard
resistor assembly which does not include the thermal
limiter device.

THERMAL LIMITER

L2056-1A

FIG. 6 Thermal Limiter Resistor Assembly

THERMAL LIMITER

The thermal limiter, used in the thermal limiter
resistor assembly, serves as a temperature protecting
fuse. Located a predetermined distance from the resis-
tor coils and in series with the coil circuit, it will open
the resistor coil ¢ircuit when the temperature of the
thermal limiter reaches 300° F (149° C) interrupting
blower operation in all speeds except high blower.
Internal spring loaded contacts are held closed with o
wax material which has a melting point of 300° F (149°
C). When the wax softens, the spring contacts sepa-
rate, opening the resistor circuit. The spring contacts
cannot be closed again. As o result, it is necessary to
replace the entire thermal limiter resistor assembly.

ENGINE TEMPERATURE SENDER SWITCH

The engine temperature sender switch is located on
the engine and senses the engine coolant temperature
near the engine thermostat. In the HEAT position only,
a ground circuit from the engine temperoture sender
switch to the E.V. relay coil prevents blower operation
until the engine coolant temperature reaches approx-

imately 120° F (49°C).

REGISTER ASSEMBLIES

Retaining tabs lock the register assemblies into the
register hovsings of the instrument trim panels. Hori-
zontal registers swivel and direct the register outlet air
up or down while the louvers permit side to side air
distribytion or closure of the register outlet. Vertically
mounted registers swivel and direct the register outlet
air from side to side while the louvers permit upward
and downward air distribution or closure of the regis-
ter outlet.

REFRIGERANT SYSTEM

The refrigerant system incorporates o six cylinder
compressor with an ambient cut-off switch connected in
series with the compressor clutch to control compressor
operation. The ambient switch will open ond close
between 35° F (2° C€) minimum and 50° F (10° Q)
maximum. The ambient switch is located on the head
lock support bracket, in the airflow path, behind the
radiator grille.
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An internally equalized By-Pass Orifice. (BPO)
Combination Valve assembly is used to control refri-
gerant system pressures.

Refer to the Normal System Operation Charts and
the Problem Refrigerant System Pressure Evaluation
Chart for refrigerant system testing and diagnosis.
Refer to Part 36-32 A/C General Service Section for
servicing and refrigerant system.

BY-PASS ORIFICE (BPO) COMBINATION VALVE

By-Pass Oritice Combination Vaive, designed to
improve the efficiency of the refrigerant system and to
maintain the reduced packaging space required for
controlling the refrigerant system pressures, is incorpo-
rated in the Versailles refrigerant system.

Its advantages are:

¢ Lower refrigerant system compressor loads
Slightly improved fuel economy
® Simplified servicing

® Improved service packages
® No exposed small tubing to be damaged

FRONT VIEW
EVAPORATOR
MANIFOLD
PLATE STV HOUSING MANIFOLD
BY-PASS AND TUAF ASSEMBLY
QAIFICE (BPOY

EXPANSION VALVE

EVAPORATOR
PRESSURE GAUGE
PORT AND CAP

LIQUID LINE CONNECTION

STV HOUSING MANIFOLD AND
TUBE-TQ-BPO EXPANSION VALVE
SQCKET HEAD (ALLEN}
ATTACHING SCREWS

SUCTION LINE
CONNECTION

The By-Pass Orifice (BPO) Combination Valve is an
assembly which combines the Expansion Valve and the
Suction Throttling Valve into one integral unit. It also
has an evaporator manifold plate assembly for at-
tachment to the inlet and outlet evaporator core tubes,
as well as an STV housing manifeld and tube assembly
for connecting the high pressure liquid line and the
compressor suction line. Refer to Figure 7,

EVAPORATOR MANIFOLD PLATE

The Evaporotor Manifeld Plate provides the means
to rigidly mount the By-Pass Orifice Combination Valve
assembly to the evaporator core.

Its service access gavge port valve allows the at-
tachment of a low pressure service gauge to test the
constant evaporator pressure and to recharge the re-
frigerant system.

A fitting is included in the back of the manifoid
plate to attach the evaporator liquid bleed line. This
keeps the bleed line short and out of the engine com-
partment where it could be damaged when other en-
gine compartment services are being performed.

REAR VIEW

EVAFORATOR LIQUID

BLEED CONNECTION EVAPORATOR

MANIFOLD PLATE
TO BPO EXPANSION
VALVE HEX HEAD
ATTACHING SCREWS

AL
N

~J

f
D
<

EVAPORATOR
QUTLET {SLCTION]

EVAPORATOA INLET

L2z442.2A

Fi1G. 7 By-Pass Orifice {BPO) Combination Valve Assembly, Front and Rear View



36-73-9

Versailles Automatic Temperature Control

36-73-9

BY-PASS ORIFICE (BPO) EXPANSION VALVE

The By-Pass Orifice Expansion Valve is the H-block
type similar to that used on earlier refrigerant systems,
except that the tapered ball seat is slotted to prevent
complete sealing of the liquid refrigerant inlet to the
evaporator. It is machined to accommodate the instal-
tation of the suction throttling valve. This eliminates the
need for the external sensor tube and bulb for sensing
the temperature of the evaporater suction line and the
external equalizer line, as it is internally equalized.
Refer to Figure 8.

HEX HEAD SCAEWS

EVAPORATOR PRESSURE
GAUGE TORT ‘0" RING SEAL (1}

] -387262-3

‘0" RING SEALS (2)
-387195.5-

EVAPDRATOR
MANIFOLD PLATE
-190736
‘0" RING
VALVE BODY .3R0976-5-
-190878-
Y

SCHRADER VALVE
CORF
+190701-

CAP
-+90702-

F1G. 8 By-Pass Orifice (BPO) Comhination Valve—Disassembled

SUCTION THROTTLING VALVE

The Suction Throttling Valve is the sume used inside
other model Combination Valve assemblies. Its pur-
pose is to control suction pressure in the evaporator to
prevent ice or frost from blocking the flow of air
through the heat exchanging surfaces of the
evaporator. Gauge pressure at sea level is specified at
minimum of 2B.5 psi. The pressure reading is higher at
higher altitudes because of gauge error, not because
of a change in pressure inside of the evaporator. Refer
to the Normal Evaporator Pressure vs. Altitude Chart.

Suction “throttling” starts when the compressor suc-
tion pressure decreases below the pressure setting of
the valve. Compressor suction pressure can continue to
drop but evaporator pressure is held steady by the
controlling or “throttling” action of the STV.

PRESSURE DIFFERENTIAL VALVE

A calibrated Pressure Differential Valve core is
provided as o liquid refrigerant bleed circuit around

It is attached to the evaporator manifold plate with
two (2) hex-head screws which are torqued 4 to 8 1bs. ft.

The By-Pass Orifice (BPO) Expansion Valve must
regulate the flow of liquid refrigerant during cool-
down {while the car interior and evaporator core are
cooling down). As the evaporator core temperature

[+ 3 . .
approaches 32°F, the suction throttling valve begins to
control refrigerant pressure.

USE PLIERS HERE TO

PROPER 'Q' RING REMOVE OR INSTALL

LOCATIONS

-386924-5-

BY-PASS ORIFICE (BFO)
EXPANSION VALVE
19849-

SUCTION THRCTTLING
VALVE ISTV)

-JB7195-5-

STV MANIFOLD
HOUSING
-19D734-

‘O RING SEALS ()
-87022 - 591 -

LIQUID LINE

ALLEN HEA
CONNECTION £AD

SCREWS

SUCTION LINE
CONNECTION

L2443-2A

the STV to assure oil return to the compressor when the
STV is closed due to minimum heat loading of the A/C
system. Refer to Figure 9.

The Pressure Differential Valve is a Schrader valve
that has been calibrated to open at a pressure range
of 10 to 20 psi. Its function is to by-pass oil laden
refrigerant around the restriction formed when the 5TV
is closed (due to reduced heat load on A/C system} and
thereby provide an assured oil return to the compres-
sor. Under high heat loads this valve is closed, since
omple refrigerant is moving through the compressor
suction line back to the compressor. Substitution of @
Schrader type service valve core from one of the gauge
port valves is not permitted and would result in com-
pressor damage by oil starvation because the substi-
tuted valve core would never open. The calibrated
Pressure Differential Valve core is supplied instatled in
the expansion valve service part and is not to be ser-
viced separately.
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CALIBRATED PRESSURE DIFFERENTIAL

VALVE FOR OIL RETURN EVAPORATOR PRESSURE

GAUGE PORT
EVAPORATOR LIQUID
THERMAL ELEMENT DIAPHRAGM
BELLOWS BLEED CONNECTION
e = L

PISTON RING

>
:“_MW- i
NEEDLE VALVE Lo X

T
Ill]l!- ,ll‘
,","‘lll ;I

3

SUCTICON LINE
CONNECTION

A
SUCTION THROTTLING SPRING

VALVE STV — 19D580

5TV HOUSING MANIFOLD
AND TUBE ASSEMBLY
- 180734

~

LIQWND LINE CONNECTION
PUSH-ROD

o ' EVAPORATOR
: MANIFOLD
- [~ PLATE -

. 180736

EVAPORATOR
L INLET
CONNECTION

| \ PLASTIC GUIDE SLEEVES FOR

ALIGNMENT DURING ASSEMBLY

BALL AND SLOTTED EXPANSION  BY-PASS ORIFICE
TAPERED SEAT VALVE EXPANSION VALVE
SPRING - 19843

FIG. 9 By-Pass Orifice (BPO} Combination Valve Assembly—Cut-Away View

STV HOUSING MANIFOLD AND TUBE ASSEMBLY 3.

The STV Housing Manifold and Tube assembly pro-
vides a housing for the suction throttling valve,

It has connections for the high pressure liquid line
{lower, smaller diometer tube and fitting) and the 4
compressor suction line on the end of the STV housing.

H is secured to the body of the expansion valve with
two (2) socket head (Allen) screws torqued 4 to 6 1b . 5.

INSPECTION AND ASSEMBLY REQUIREMENTS

Facing seal surfaces must be free of dirt, burrs and
scratches,

All O-rings must be lubricated with clean refriger-
ant oil immediately prior to installotion.

NOTE: At any time o hose or surface connection
leak is observed, tightening the connection will
only stop the feak temporarily. To correctly repair 7
the leak, the connector or surfaces must be sepa-
rated, cleaned and a new O.ring installed. The
O-ring and connector surfaces should be lubricated
with refrigerant oil prior to assembly.

REFRIGERANT FLOW Refer to Figure 9

1. Liquid refrigerant from the receiver/drier enters
the lower {high pressure) tube of the combination
valve.

2. During stebilized (vehicle shutdown) conditions,
the pressure on the bottom of the expansion valve
diaphragm rises above the pressure on the top of
the diaphragm, closing the valve.

L2444 2A

When the system is started, the pressure on the
bottom of the diaphragm drops rapidly, allowing
the valve to open and spew liquid refrigerant to
the lower evaporator tube where it begins to vap-
ornze.

- The compressor suction draws the vaporized refri-

gerant out of the top of the evaporator at the top
tube where it passes the thermal element.

Gas pressure in the thermal element drops when
cooled and the expansion valve starts to close. lis
pressure rises with evaporator superheat and
opens the expansion valve, allowing more refrig-
erant to flow.

Pressure differences between the evaporator and
compressor force the control piston further into the
valve cylinder. This allows the refrigerant to es-
cape out of the side slots of the STV and enter the
housing or suction side of the system.

. Asthe system operates, the temperature (and pres-

sure) in the evaporator core begins to drop. W
operating conditions (ambient temperature, vehi-
cle speed, blower speed) permits the temperature
of the core to approach the freezing point, the
reduced pressure in the evaporator core allows the
STV piston to move back end partially cover the
side slots. This action “throttles” or restricts refrig-
erant flow through the 5TY and maintains the
evaporator core pressure above 28.5 psi. This
pressure for R-12 corresponds to a temperature of
32°F. The evaporator core is therefore kept above
the temperature at which it would freeze the con-
densate on the outside surfaces.
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8. The liquid bleed line circuit parallels the suction
throttling valve. The pressure differential valve in
the circuit (no replacement part available) starts to
open when the suction pressure in the STV housing
is 10 psi less than the evaporator pressure. It will
fully open when the suction pressure is 20 psi less
than the evaporator pressure,

9. The bottom of the pressure sensing diaphragm (on

top of the expansion valve) internally senses the
evaporator pressure through the internal passage
around the therma! element. As evaporator pres-
sure is increased, the diaphragm flexes vpward
pulling the thermal element and push rod away
from the ball seat of the expansion valve. The
expansion valve spring forces the ball onto the
tapered seat and the liquid refrigerant flow is
reduced.
As the pressure is reduced, due to restricted re-
frigerant flow, the diaphragm flexes downward
ageain opening the expansion valve to provide the
required controlled pressure and refrigerant flow
condition.

10. The internal sensing element produces the re-
quired pressure on the top of the pressure sensing
diaphragm. As the cool refrigerant passes the
body of the thermal element, the gas above the
diaphragm will contract and ollow the expansion
valve spring to close the expansion valve. When
heat from the passenger compartment is absorbed
by the refrigerant, it will cause the gas to expand
and the push rod will again force the expansion
valve to open, allowing more refrigerant to flow so
that maore heat can be absorbed.

11. Under low refrigerant flow conditions, where the
cooling requirements are very low, the expansion
valve ball will close on the slotted tapered seat
and provide a small flow of refrigerant. This in-
sures proper cooling as well as proper compressor
lubrication.

DIAGNOSIS AND TESTING

ELECTRICAL

Refer to the ATC System Electrical Wiring Diagram
and Continvity Test iltustration (Fig. B) to assist in
performing component and system electrical wiring
and continuity tests. The blower switch chart alse pro-
vides blower motor voltage and current information for
each blower switch position.

VACUUM

Refer to the ATC System Vacuum Schematic and
Selector Test illustrations (Fig. 10) to assist in performing
vacuum system and function selector valve tests. Also refer
to Figs. 11, 12 and 13 — ATC system vacuum leak charts.

AIR FLOW

Refer to the ATC System Air Flow Schematic and
Vacuum Contre! Chart {Fig. 4) to assist in performing air
flow function and Vacuum Motor Application Tests.

REFRIGERANT SYSTEM

Refer to the normal system operation charts in Fig. 14
for normal center register discharge air temperatures, Fig.
15 for normal evaporator pressure gauge readings vs.
altitude and Fig. 16 for normal STV/BPO refrigerant
system pressures, Also refer to the problem refrigerant
system diagnosis of systems with pressures outside those
specified in the charts.

COLD ENGINE BLOWER
CIRCUIT INTERRUPTION

1. Turn the ignition switch ON (Do not start engine).
2. Move the blower switch to HI position,
3. Move the Function Control Lever to HEAT position.

Results: a. If the engine coolant temperature is below
100° F, the blower should not operate and
the outside air door should be closed.

b. If the engine coolant temperature is above
120° F, the blower should turn on and the
outside air door should be open,

¢. If results of @ or b are not satisfactory,
proceed to step 4.

s

Start the engine and operate at idle rpm.

5. Disconnect the "D shaped connector from the en-
gine femperature sender unit (Fig. 5). The blower
should turn ON. if the blower does not turn ON,
the E. V. Relay should be checked for contact
continuity between switch terminals $1 and S2.
When below 100° F the contacts should not have
more than one ohm resistance. 1f one chm or more,
replace the £. V. Relay. If the E. V. Relay is OK,
check for an improper ground contact in the 244
(Yellow w/White Hash) circuit of the wire harness.

6. Connect a jumper wire from frame (ground) to the

244 circuit (Yellow w/White Hash) in the D"

shoped engine temperature sender wire harness

connector. The blower should turn OFF.

CAUTION: Do not accidentally ground the other
terminal (I} of the “D' connector if the vehicle is
equipped with o femperature gauge. Serious tem-
perature gavge domage may result.

If the blower does not turn OFF, check for eon-
tinuity between the coil terminals C1 and C2 should
have continuity (opproximately 31 ohms). If no
continuity between terminal C1 and C2 exists, re-
place the E. V. Relay.

7. K the results in step 3a and 3b do not agree with
step 5 and 6, the engine temperature sender
should be further tested for improper operation.
Refer to Engine temperature sender test.

ENGINE TEMPERATURE SENDER

The terminal marked “R” (vehicles with temperature
gavge) or “C" (vehicles with engine termperature
warning light system), should provide an engine
ground circuit below 100° F and on open circuit above
120° F engine coolant temperature. If a terminal resis-
tance of one ohm or more with the coolant temperature
below 100°F, or if the circuit does not apen above 120°
F, replace the engine temperoture sender.
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FIG. 10 ATC System Vacuum Schematic and Selector Test
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CHART 1

HISSING ATC VACUUM SYSTEM OR
CONTROL ASSEMBLY SELECTOR
VALVE

J

CHECK IN-LINE AND CONTROL AS-
SEMBLY MULTIPLE CONNECTORS FOR

PROPER INSTALLATION

HISS CONTINUES

MOVE FUNCTION LEVER TO DETERMINE WHAT
SELECTOR VALVE POSITIQNS ARE LEAKING.

MISS fOPS

RECHECK SYSTEM FOR PROPER OPERATION.

SOME LEAX BUT NOT ALL

DETEAMINE WHAT COLOR TUBES ARE USED IN
LEAKING FUNCTION SELECTOR VALVE
POSITIONS,

{REFER TO AIR FLOW SCHEMATIC AND VACUUM
CONTROL CHART)

b

PINCH OFF SUSPECT TUBES, ONE AT A TIME,
NEAR EACH RESPECTIVE VACUUM MOTOR

—
ALL LEAK

REFER TO “ALL FUNCTION SELECTOR VALVE
POSITIONS LEAK” CHART 2.

HISS CONTINUES

PINCH OFF SUSPECT TUBES, ONE AT A TIME,
NEAR CONTROL ASSEMBLY AND/OR IN-LINE
CONNECTOR ~

HISS STOPS

CHECK TUBE CONNECTION TO VACUUM MOTOR
AND REPAIR AND/OR RE-CONNECT IF LOOSE OR
SPLIT

|
HIsS cor;*nuues

REPLACE VACUUM MOTOR*

HISS CONTINUES

REPLACE FUNCTION VACUUM
SELECTOR VALVE

FIG. 11 Vacuum Leak Diagnosis

HISS STOPS
1 2

CHECK TUBE FOR CUT OR DAMAGE —
REPAIR IF REQUIRED

*NEVER MANUALLY OPERATE ANY VACUUM
MOTOR OR VACUUM MOTOR CONTROLLED
DOOR — THIS MAY CAUSE INTERNAL DAMAGE
TO THE VACUUM MOTOR DIAPHRAGM

CL2618-2A
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CHART 2

HISSING ATC VACUUM SYSTEM OR
CONTROL ASSEMBLY SELECTOR
VALVE

CONTINUED FROM CHART 1

ALL FUNCTION SELECTOR VALVE
POSITIONS LEAK

MOVE TEMPERATURE CONTROL
LEVER FROM 65 TO 85

HISS corénuues

CHECK VACUUM SOURCE TUBE {BLACK) FROM
RESERVOIR TO CONTROL ASSEMBLY FOR CUT
OR DISCONNECTION. ALSO CHECK AT DIVER-
TER VALVE, E V RELAY AND SENSOR

)
HISS STOPS
AT SOME SETTINGS

[

REFER TO "SOME TEMPERATURE CONTROL
LEVER POSITIONS LEAK” CHART 3.

|
HISS CO!:TINUES

PINCH OFF SOURCE TUBE {BLACK) AT CONTROL
ASSEMBLY

HISS ?TOPS

1

REPAIR TUBE

|
HISS CONTINUES

PINCH OFF SOURCE TUBE (BLACK) AT DIVERTER
VALVE

HISS YSTOP$

[

REPLACE SELECTOR VALVE

T
HISS CONTINUES

PINCH OFF SOURCE TUBE (BLACK)ATE VRELAY

mssﬁ?mps

1

REPLACE SERVO ASSEMBLY

|
HISS COI;TINUES

PINCH OFF SOURCE TUBE (BLACK) AT ATC
SENSOR

HISS'STOPS

[

REPLACE E V RELAY

HISS CONTINUES

RECHECK SOURCE TUBES (BLACK), CONNEC-
TIONS, RESERVOIR AND CHECK VALVE

HISS STOPS
b

PINCH OFF TAN TUBE AT ATC SENSOR

|

HiSS co?rmuss

REPLACE ATC SENSOR

|
HISS tSTOPS

PINCH OFF TAN TUBE AT SERVQO MOTOR

HISS corvirmues

REPAIR TUBE

]
HISS ?TOPS

FIG. 12 Vacuum Leak Diagnosis

REPLACE SERVO ASSEMBLY

CL2619-2A
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CHART 3

HISSING ATC VACUUM SYSTEM OR
CONTROL ASSEMBLY SELECTOR
VALVE

CONTINUED FROM CHART 2

SOME TEMPERATURE CONTROL
LEVER POSITIONS LEAK

i

PINCH OFF SOURCE TUBE (BLACK) AT
DIVERTER VALVE

I 1
HISS COP:TINUES HISS ?TOPS
A
glEh:lcS‘;HOFF SOURCE TUBE (BLACK) AT ATC PINCH OFF GREEN TUBE AT DIVERTER VALVE
| ] | T
HISS CONTINUES : HISS ?TO"S
RECHECK SOURCE TUBES (BLACK), CONNEC- PINCH OFF GREEN TUBE AT WATER VALVE
TIONS, RESERVOIR AND CHECK VALVE h :
HISS CONTINUES HISS STOPS
REPAIR TUBE REPLACE WATER VALVE
HISS STOPS ,
HISS COD*ITINUES
PINCH OFF TAN TUBE AT ATC SENSOR PINCH OFF PURPLE TUBE AT DIVERTER VALVE
T T
HISS CONTINUES HISS cor:ﬂuues
REPLACE
REPLACE ATC SENSOR SERVO ASSEMBLY
HISS STOPS HISS STOPS
PINCH OFF PURPLE TUBE AT CONTROL
PINCH OFF TAN TUBE AT SERVO MOTOR P e By
I 1 1 1
HISS CONTINUES HISS STOPS HISS CONTINUES HISS STOPS
REPLAGE REPLACE
REPAIR TUBE SERVO ASSEMBLY REPAIR TUBE SELECTOR VALVE

CL2620-2A

FIG. 13 Vacuum Leak Diagnosis



36-73-16 Versailles Automatic Temperature Control 36-73-16

T T I ; T ! T T 1 T T T
NOTE — GONDITIONAL REQUIREMENTS MUST BE MAINTAINED FOR | i ‘
SYSTEM BEING TESTED | -
f
3
|
50 |
|
45
CENTER REGISTER DISCHARGE
AIR TEMPERATURES °F
40
35
30
60 70 80 90 100

AMBSBIENT TEMPERATURES °F. CL2621-2A

FIG. 14 Normal Center Register Discharge Temperatures
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& et

34

CONDITIONAL REQUIREMENTS "
* Stabllized Pressures o -~
3 | * Stabilized in Car Temperatures @ 70° to 80°F f/
« Maximum A/C {Recirculating Air) -
| * Medium Blower Speed A{-/
« 1500 Engine RPM /f
32 | -‘ Compressqr Clutch Engaged -7

;-‘/ /T/ EVAPORATOR GAUGE PRESSURES—PSI 4t /J/
| _ B S z i

} 4 |
SEA LEVEL J |
| ALTITUDE OF TEST SITE (FEET)

27

.

3 000 4000 5 000 6 D00 7 00 8000 9000 10000
CL-2822-2A

0 1.000 2000

FtG. 15 Normal Evaporator Pressure Gauge Readings Versus Altitude
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NORMAL STV/BPO REFRIGERANT SYSTEM PRESSURES

240

230

220

210

200

190

180

170

160

150

140

130

120

110

100

30

20

10

CONDITIONAL REQUIREMENTS ' ‘
* Stabilized Pressures | ’
e Stabilized In Car Temperatures @ 70 to 80'F !
= Maximum A/C (Recirculating Air) " d
¢ Medium Blower Speed | :
e 1500 Engine RPM | | : i
¢ Compresser Clutch Engaged i T L
‘T J | ‘ 4 ; / o
| i = | o v
T N RN 7 off T I
! : : 5 HIGH PRESSURES . ‘ ~
(DISCHARGE) PSI /
t e T ; / d
! ! [ /F
1 1 !
j 1 r/ /. i
| ! !
L4 > i |
I / ! ‘ - 1 . i
] / . ! NOTE - REFER TO NOAMAL EVAPORATOR PRESSURE/ALTITUDE,
P ; f CHART FOR EVAPORATOR PRESSURE GAUGE READING
; | @ LOCAL ALTVTUDE
: : i
S \
| |
LOW PRESSURES J
{SUCTION} P31 N !
/I/p-—'*
/P-_E-—_'—‘ i !
i ‘
| J
| i
G0 70 80 90 100
AMBIENT TEMPERATURES °F
CL2623-2A

FIG. 16 Normal STV/BPO Refrigerant System Pressures
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REFRIGERANT SYSTEM PRESSURE EVALUATION

For Systemns Without Low Pressure Suction Service Access Gauge Port Veive

NOTE: Normal system canditional requisrements must be maintained to properly evaluate refrigerant system pressures. Refer
ta chart applicabie to system under test.
HIGH PRESSURE EVAPORATOR POSSIBLE
@ LIQUID LINE | @ COMPRESSOR PRESSURE PROBLEM/COMPONENT
ENGINE OVERHEATING /
HIGH HIGH HIGH EXPANSION VALVE SENSING
BULB - Poor Contact, Inadequate Insulation
NOAMAL HEATER WATER YALVE — Insufficient Closure / EVAPO-
HIGH HIGH T3 HIGH RATOR — Too Much Air Flow - Reset Blower to Conditional
Requirement / EXPANSION VALVE -- Sticking Open
HIGH HIGH NORMAL AIR IN REFRIGERANT SYSTEM
REFRIGERANT — Overcharge
COMPRESSOR-TO-CONDENSER A/C LINE — Restriction;
HIGH HIGH Low After Service Access Valve
NORMAL NORMAL HIGH CONDENSER — Inadequate Air Flow (Ben[ Fins, Debris,
TO HIGH TO HIGH Logse Racdhator Fan Belt, Slipping Fan Clutch}
NORMAL NORMAL NORMAIL HUMIDITY WELL ABOVE NORMAL
TO HIGH TO HIGH TG HIGH
NORMAL NORMAL EXCESSIVE REFRIGERANT O/L
TO HIGH TO HIGH NORMAL
SUCTION THROTTLING VALVE — Stcking Open — May
NORMAL NOAMAL LOW GCause lced-Up Evaporator, May Be Retated to Moisture.
NORMAL TO NORMAL TC NORMAL TO MOISTURE IN REFRIGERANT SYSTEM — Affects Expan-
ERRATIC ERRATIC ERRATIC sion Valve and STV Functions.
ERRATIC ERRATIC ERRATIC 1E-_:(‘:F”EANSION VALVE SENSING BULB — Kinked Capillary
EVAPORATOR - Restriction, Inadeguate Air Flow - Reset
NORMAL NORMAL NORMAL Blower to Conditionat Requirement and/or Confirm Blower
TO LOW TO LOW p
ondition
RECEtVER/DRIER — Restriction / A/C L1QUID LINE —
LOW HIGH LOW Restriction; Betore Service Access Valve ! CONDENSER —
Restriction
A _
NORMAL /C SUCTION LINE — Resiriction,
LOwW Low ! SUCTION ACCUMULATOR — Restriction
TO HIGH
COMPRESS0OR — Damaged Valves - {inadequate compression)
Low Low HIGH SUCTION THROTTLING VALVE — Sticking Closed — May
Be Rejated to Moisture.
EVAPORATOR — Iced-up / CONDENSER — Ptugged / RE-
CEIVER/DRIER — Ptugged / A/C LIQUID LINE — Restric-
tion; After Service Access Valve / EXPANSION VALVE
Low Low Low SENSING BULB - Perforated Bulb / EXPANSION VALVE
— Sucking Closed / REFRIGERANT LEAK AND/OR
UNDERCHARGE
COMPRESSOR-TO-CONDENSER A/C LINE — Restriction;
Before Service Access Valve
ADDITIONAL POSSIBLECOMPONENTS
ASSOCIATED WITH INADEQUATE COMPRESSOR OPERATION
COMPRESSOR CLUTCH — Slipping / COMPRESSOR DRIVE BELT — Loose / CLUTCH COIL - Shorted Coils; Stipping / CLUTCH COH. —
Open Circuit / AMBIENT CUT-OFF SWITCH — Sticking Open / BLOWN CLUTCH CIRCUIT FUSE / lmproper Chlutch Circuit Contact in
Control Assembly Switch
ADDITIONAL POSSIBLE COMPONENTS
ASSOCIATED WITH A COMPRESSOR FAILURE
PRESSURE DIFFERENTIAL VALVE (In Liquid Bleed Line } — Sticking Closed / AMBIENT CUT-OFF SWITCH — Sricking Clogsed / SUC-
TION THROTTUING VALVE — Sticking Open / REFRIGERANT LEAK

FIG. 17 Refrigerant System Pressure Evaluation

CN4312-2A
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ADJUSTMENTS
SENSOR CALIBRATION

1. Remove the instrument panel pad and visvally
determine which direction to rotate the sensor
calibration locking pin. Refer to Fig. 18.

2. While moving the temperature control lever, ro-
tate the calibration locking pin into the calibra-
tion notch of the sensor control arm.

3. Check the position of the temperature control
lever, it should be at 75. If it is not, loosen the
cable housing-to-sensor attaching screw and move
the temperature control lever to 75 while the sen-
sor control arm is locked in the calibration posi-
tion. Retighten the cable housing-to-sensor at-
taching screw, making sure the temperature con-
trol stays ot 75 and the sensor arm stays locked.

READJUSTING SENSOR CALIBRATION POINT

If it should become necessary to change the calibra-
tion point to suit a customer, first check the sensor
calibration as described in the above procedure. If
QK, use the following procedure {Refer to Fig. 18):

CONTROL CABLE

IOO
_ |
e
oo )

1. Establish the customers preference and the differ-
ence between the present and desired comfort
level setting.

2. Determine the direction of change.

3. To decrease or increase, adjust the temperature
control lever position with the sensor arm locked in
the calibration notch. Loosen the cable housing-
to-sensor attaching screw, move the temperature
control lever the desired amount and retighten the
attaching screw.

NOTE: Move the temperature control lever
HIGHER to DECREASE and LOWER to INCREASE
the controlled temperature at a given setting.

CAUTION: If a readjustment of the temperature
control lever of more than 4°F. is required, and the
cable adjustment is correct, per Sensor Calibration
Procedure above, replace the sensor assembly.

CABLE
HOUSING-TO-SENSOR

ATTACHING SCREW DECREASE

‘ TEMP
Z ‘ SEE VIEW A

INCREASE
TEMP —
—
_\ . )
) |
ﬁm\
Aaee
0o,
QO

SENSOR ASSEMBLY
—18C734

SENSOR INSTRUMENT
PANEL SEAL

TEMP TEMP

CONTROL ASSEMBLY

FIG. 18 ATC System Temperature Calibration

INCREASE ‘ ’ DECREASE

CALISRATION SENSOR
NOTCH CONTROL
— ARM
CALIBRATION PIN
VIE!
ROTATE TO LOCK WA K3460.2¢



