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GENERAL DESCRIPTION

Continuously Variable
Air Flow Control

The fan control amplifier, which utilizes transistor
circuits, continuously controls the air flow blown
out by the blower, allowing for selection of the de-
sired air flowrate. The fan control amplifier is
housed in the blower motor unit. The heat-radiat-
ing plate of the amplifier is placed in the stream of
the air flow to effectively cool the transistors.

To blower relay BLOWER MOTOR
c-- --

To control unit

RHEOSTAT

|
> POWER TRANSISTOR

FAN CONTROL AMPLIFIER
SHA255B

Device for Distributing Cool Air —
to the Feet during ``РАСЕ MODE”

A vacuum actuator is used in the cool-air distribu-
tion device to remove the hot air directed to the
floor area and distribute the optimum air tempera-
ture to the driver’s compartment. When the vac-
uum switch is turned ON”, part of the outside air
(or: part of the cool air on models equipped with
air conditioning systems) taken in the vehicle is
bypassed to the shower duct on the driver's side
through the operation of the actuator.

Five-way center ductpoe | /Nentilator bypass duct

й |Vacuum actuator
| |

To side / ._
ventilator = co~~ f (=

a

Vacuum switch
Shower-type nozzle (Floor ventilator Open-Close)
(Driver side)

SHA230B
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АВ FLOW AND COMPONENT LAYOUT (Manual)
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АВ FLOW AND COMPONENT LAYOUT (Manual)

Component Layout

SHA232B
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LOCATION OF VACUUM COMPONENTS

Actuator (For ventilator door)

Actuator (For defroster door 1)

Actuator (For floor
door and defroster
door 2)

Intake actuator

Water cock
(With vacuum actuator)

Power servo
(For air mix door)

Solenoid valve
bracket

Vacuum switch
(For floor ventilator)

ActuatorZe (For floor ventilator)

ors

Vacuum tank

Vacuum pump motor

SHA233B
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CONTROL

Heater and Air Conditioner Control Removal

PROCEDURES

Remove each screw in the number order shown in the following illustration.

Instrument
console finisher

Control unit

Radio/air conditioner bracket

SHA234B
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HEATER ELECTRICAL CIRCUIT

Schematic
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iagramDiring

HEATER ELECTRICAL CIRCUIT
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DESCRIPTION— Air Conditioner (Manual)

Refrigeration Cycle

Р High-pressure ч Low-pressure7 ILD as У
й

4 % No

High-pressure Ow-pressureй | ‘snp ae gasй iquid
4

я }

й Compressor | |

4 |
о T

й i

3 ——
Outside air N Recirculation air

РА >

2727772772 ки. Condenser
р

om

| ——

Safety valve
Discharges refrigerant to
atmosphere at pressures BI
above approx. 3,727 kPa ower motor
(38 kg/cm? , 540 psi).
The valve cannot be reused.

ААА ТАТА

7s eee >

::] Receiver drier

Expansion valve
: Delivers sprayed refrigerant to the

Low-pressure switch evaporator to facilitate refrigerant
Turns OFF at pressures below 196 kPa evaporation and controls the amount
(2 kg/cm?, 28 psi) cutting compressor power supply. of refrigerant passing the orifice.

SHA606B
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DESCRIPTION—Air Conditioner (Manual)

The refrigerant leak warning system, used in con-

junction with the low-pressure switch, protects the

cooler cycle from damage due to continued opera-
tion of the air conditioning system when there is a
shortage of refrigerant. It also indicates when to re-
plenish the refrigerant.

Refrigerant leak
warning lamp Recirculation switch

Mode switch /
Ап conditioner switch р

|
| й
| |

*

АС FACE BILEVEL FOOT OEMIST DEF RECIRU

COLD HOT OFF LO HI
=—5 255100 00 2 бов 28 ва аа ии = ——

| 4

TemperaturoS
control lever Fan control lever

SHA227B

To ignition To accessory
relay relay

COMPRESSOR
[ue

LOW PRESSURE
SWITCH

wees REFRIGERANT К
LEAK WARNING LAMP

Г

FICD \ [ AIR CONDITIONER
SOLENOID RELAY

COMPRESSOR

SUPER HEAT wen
CONTROL
UNIT

SUPER
HEAT SWITCH

SHA228B

Refrigerant Leak Warning System

When the refrigerant in the cooler cycle is insuffi-

cient, it vaporizes quickly inside the evaporator. As

a result, the ‘super heat” of the refrigerant at the

outlet of the evaporator increases. If it exceeds the

specified level [Approximately 45°C (81°F)], the
super heat switch turns on, allowing the current to

flow through the timer. If current continues to
flow through the timer for the specified length of

time, the timer activates to close the contacts

which turn on the warning lamp.

Leak warning lamp check

Conduct a continuity test in the leak warning lamp
circuit.

1) Turn ignition switch “ОМ” (with engine off) to
make sure warning lamp illuminates.

2) Start engine. Warning lamp should go out if the
amount of refrigerant is sufficient.

EXPLANATION OF SUPER HEAT

When a liquid under constant pressure inside a

cylinder is heated, it apparently changes in three

different states. The relationship between the tem-

perature of the liquid (refrigerant) and its volume,
which uses the pressure as a parameter, is shown in

the graph below.

1) The temperature of the liquid rises along the
saturated liquid line (a> bora- b’).

2) When the temperature of the liquid reaches a
certain level, evaporating bubbles quickly ap-

pear. This mixture of liquid and vapor contin-

ues to take place, during which the tempera-
ture remains constant until the last droplet of

liquid vaporizes. Points c and c’ where the

entire liquid vaporizes, are located on the

saturated vapor line (b> c or b’> c’).

3) When the liquid is further heated, the tempera-
ture of the vapor rises again and its volume also

increases. The volume will continue to increase

as the temperature is increased.

We cail this vapor ‘super heated vapor’ (с > а

ог с’ — d’).
The line between points с and с’ is called the

“saturated vapor line.”

HA-10



DESCRIPTION— Ат Conditioner (Manual)

д“ liquid line

0 4

(32) Super heat

aay P= 101.0 kPa
(1.03 kg/cm? , 14.6 psi) constant

i (-4)
°_ , Super heated vapor

b
© -30 с, P = 39.2 kPa

о (-22) (0.40 kg/cm? , 5.7 psi} constant
—_ d

В —40 4
5 (-40)
Е 0 b с Saturated vapor line

= (-58)

—60 - Mixture of
(—76) liquid and vapor

—70 (2 р
T T T T 1

1-94) 0 0.2 04 0.6 08 10 12
(3.2} (6.4) (9.6) (12.8) (16.0) (19.2)

Volume m?/kg (cu ft/lb)

Relation between temperature and volume
(Refrigerant R-12)

SHA239B

Definition

The super heat is the difference between the tem-
perature of an optional super heated vapor point
and the saturated temperature point (which is
located on the saturated vapor line) under the same
pressure as for the former point.

SUPER HEAT SWITCH

The super heat switch, placed, in the refrigerant
line at the outlet of the evaporator, consists of a
diaphragm, temperature sensor, moving contact
(A) and fixed contact (B). The diaphragm detects
the refrigerant line pressure and the temperature

sensor senses the refrigerant line temperature.

Refrigerant Leak Warning System (Cont'd)

When the temperature in the refrigerant line in-
creases, the gas charged inside the temperature
sensor expands. This causes a force to move the
diaphragm upward against the refrigerant line pres-
sure. When the difference between the saturated
temperature and the detected temperature in rela-
tion to the detected pressure reaches a specified
condition, the adjusting screw is pushed up by the
diaphragm. This then causes moving contact point
(A) to move down so that the super heat switch
turns “ON”.

©)

Г il
©

Adjusting— |
nut

— 5

Adjusting — |
screw

Moving contact
point© (А)

Diaphragm

Fixed contact
point @ (B)

Temperature sensor

(R-42 within
capillary tube)

SHA229B

SUPER HEAT TIMER

During rapid acceleration, the “зирег heat’’ in-
creases momentarily and returns to its original level
quickly even when the amount of the refrigerant is
normal. Because of this, a timer, used in the warn-
ing system, detects an increase in ‘‘super heat’’
only when the amount of refrigerant is low, there-
by preventing erroneous alarms.

HA-11



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Precautions

WARNING:

e Always be careful that refrigerant does not
come in contact with your skin.

e Always wear eye protection when working
around the system.

e Keep refrigerant containers stored below 50°C
(122° F) and never drop it from a high place.

e Work in well-ventilated area because refrigerant
gas evaporates quickly and breathing may be-
come difficult due to the lack of oxygen.

e Keep refrigerant away from open flames be-
cause poisonous gas will be produced if it is
burns.

e Do not use steam to clean surface of condenser

or evaporator. Be sure to use cold water or

compressed air.

e Compressed air must never be used to clean a
dirty line. Clean with refrigerant gas.

® Do not use manifold gauge whose press point

shape 15 different. Otherwise, insufficient
evacuating may occur.

_ Valve press point

[®
)

-K

5

5НАЭ19А

Do not over-tighten service valve cap.
Do not allow refrigerant to rush out. Other-
wise, compressor oil will be discharged along
with refrigerant.

Discharging

Slowly open the valves to discharge only refriger-
ant. If they are opened quickly, compressor oil will
also be discharged.

To high-pressure
To low-pressure service valve
service valve +

SHA240B

HA-12



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Evacuating The System Charging

1. Start pump, then open both valves and run
pump for about 20 minutes.

To high-pressure
о low-pressureт р service valve

service valve

SHA241B
Vacuum pump

2. When low gauge has reached approx. 101.3 kPa
(760 mmHg, 29.92 inHg), completely close
both valves of gauge and stop vacuum pump.

Let it stand for 5 to 10 minutes in this state
and confirm that the reading does not rise.

a. The low-pressure gauge reads lower by 3.3 kPa
(25 mmHg, 0.98 inHg) per 300 m (1,000 ft)
elevation. Perform evacuation according to the
following table.

Elevation Vacuum of system
kPa

m (ft) .
(ттНо, inHg)

0 (0) 101.3 (760, 29.92}

300 (1,000) 98.0 (735, 28.94)

600 (2,000) 94.6 (710, 27.95)

900 (3,000) 91.3 (685, 26.97)

*. Values show reading of the low-pressure gauge.

b. The rate of ascension of the low-pressure gauge
should be less than 3.3 kPa (25 mmHg, 0.98
inHg) in five minutes.

1. Evacuate refrigerant system.

2. Close manifold gauge valves securely and dis-
connect charging hose from vacuum pump.

3. Purge air from center charging hose.

1) Connect center charging hose to refrigerant can
through can top.

2) Break seal of refrigerant can and purge air.

SHA242B

4. Charge refrigerant into system.

WARNING:
Ensure that engine is off.

1) Open high- and low-pressure valves of manifold
gauge and charge refrigerant into system.

To high-pressuTo low-pressure gh-pressure
service valve

service valve ’

SHA243B

HA-13



DISCHARGING, EVACUATING, CHARGING AND CHECKING

2) Quick charging

Immerse in water heated to
about 40°C (104° F)
for a short time.

AC184A

CAUTION:

No charging liquefied refrigerant into the system
with the can turned upside down to reduce charg-

ing time, charge it only through high pressure (dis-
charge) service valve. After charging, the compres-
sor should always be turned several times manual-
ly.

To high-pressure
service valve

To low-pressure »
service valve

SHA244B

5. When refrigerant charging speed slows down,

charge it while running the compressor for ease
of charging.

WARNING:
Never charge refrigerant through high pressure side
(discharge side) of system since this will force re-
frigerant back into refrigerant can and can may ex-
plode.

Charging (Cont'd)

Run at idling
(Below 1,500 rpm)

To low-pressure To high-pressure
service valve service vaive

Eee SAR ПИЭБиинииининтс---

Fan lever, mode and temperature dial:
Maximum cool and speed

SHA245B

6. Charge refrigerant while controlling low-pres-

sure gauge reading at 275 kPa (2.8 kg/cm? , 40
psi) or less by turning in or out low-pressure
valve of manifold gauge.

e Ве sure to purge air from charging hose when
replacing can with a new one.

7. Charge the specified amount of refrigerant into

system by weighing charged refrigerant with

scale. Overcharging will cause discharge pres-
sure to rise.

Refrigerant amount:

MJS170
0.9 - 1.1 kg (2.0 - 2.4 Ib)

SHASOO0A

НА-14



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Charging (Cont'd)

The state of the bubbles in sight glass should only
be used for checking whether the amount of

charged refrigerant is small or not. The amount of
charged refrigerant can be correctly judged by

means of discharge pressure.

8. After charging, be sure to install valve cap on
service valve.

9. Confirm that there are no leaks in system by

checking with a leak detector.

HA-15



DISCHARGING, EVACUATING, CHARGING AND CHECKING

Checking Refrigerant Level

CONDITION TEMP. lever position: Max. COLD
© Door window: Open FAN lever position: Maximum speed
e A/Cswitch: ON Check sight glass after a lapse of about five

minutes.

Amount of
refrigerant

Check item

Almost no refrigerant Insufficient Suitable Too much refrigerant

Temperature of high

pressure and low

pressure lines

Almost no difference be-

tween high pressure and

low pressure side
temperature.

High pressure side is warm

and low pressure side Is

fairly cold.

High pressure side is hot

and low pressure side is

cold.

High pressure side is ab-

normally hot.

State in sight glass Bubbles flow continu-

ously. Bubbles will
disappear and something

like mist will flow when

refrigerant is nearly gone.

AC256

The bubbles are seen
at intervals of 1-2

seconds.

AC257

Aimost transparent.
Bubbles may appear when

engine speed 15 raised and

lowered.

No bubbles can be seen.

No clear difference exists between these two condi-
tions.

AC258

Pressure of system. High pressure side is ab-

normally low.

Both pressure on high

and low pressure sides are
slightly low.

Both pressures on high

and low pressure sides are
normal.

Both pressures on high

and low pressure sides are
abnormally high.

Repair. Stop compressor im- Check for gas leakage, re- Discharge refrigerant from
mediately and conduct pair as required, replenish service valve of low
an overall check. and charge system. pressure side.

a. The bubbles seen through the sight glass are higher temperature the bubbles are easy to
influenced by the ambient temperature. Since
the bubbles are hard to show up in compara-

tively low temperatures below 20°C (68°F), it
is possible that a slightly larger amount of re-

frigerant would be filled, if supplied according

to the sight glass. Be sure to recheck the

amount when it exceeds 20°C (68°F). In

show up.

b. When the screen in the receiver drier is clogged,
the bubbles will appear even if the amount of
refrigerant is normal. In this case, the outlet
side pipe of the receiver drier becomes consid-
erably cold.

HA-16



DISCHARGING, EVACUATING, CHARGING AND CHECKING

ELECTRIC LEAK-DETECTOR

The leak detector is a delicate device that detects
small amounts of halogen.

In order to use the device properly, read the

manuals put out by each maker and perform the

specified maintenance and inspections.

Nominal sensitwity:
15 - 259 (0.53 - 0.88 oz)/year

SHA733A

GENERAL PRECAUTIONS FOR HANDLING
LEAK DETECTOR

1. Each fitting must be checked around its entire
periphery.

SHA734A

2. Move probe close to and 3 mm (0.12 in) away
from the point to be checked.

Checking Refrigerant Leaks

Approx.
3 mm (0.12 tn)

SHA735A

3. The moving speed of the probe must be main-
tained at less than 3 cm (1.2 in)/sec.

3 cm (1.2 in)
SHA736A

MEASUREMENT STANDARD

If any reaction is noted using a detector having a

nominal sensitivity of 15 to 25 g (0.53 to 0.88 oz)/
year, that portion checked be found as leaking, and

therefore must be repaired.

e Oil deposited during assembling must be wiped
off before inspection.

e If any trace of oil is noted at and around con-

nection fittings, it is a sure indication that re-

frigerant is leaking.
® When the gas leaking point is found, disconnect

that line and replace the O-ring. Check seal seat
for fit for further use and then tighten connec-

tions to the specified torque.

e Do not overtighten.

HA-17



A/C PERFORMANCE TEST (Manual)
Performance Chart

TEST CONDITION

Testing must be performed as follows:
Vehicle location: Indoors or in the shade (in a well ventilated place)
Doors: Closed
Door window: Open
Hood: Open
TEMP. lever position: Max. COLD
Mode switch position: “A (Face)
Recirculation switch position: RECIRC. ON
FAN speed: MAX. HI
Engine speed: 1,500 rpm
Time required before starting testing after
air conditioner starts operating: More than 10 minutes

TEST READING

Recirculating-to-discharge air temperature table

Inside air (Recirculating air) at blower assembly inlet
Discharge air temperature at center ventilator

Relative humidity At temperature °C (°F)
% °C (PF)

20 (68) 4.5-5.0 (40-41)

25 (77) 8.6 -9.5 (47-49)

50 - 60 30 (86) 12.7 - 14.1 (55 - 57)

35 (95) 16.7 - 18.6 (62 - 65)

40 (104) 20.8 - 23.1 (69 - 74)

20 (68) 5.0-5.5 (41-42)

25 (77) 9.5 - 10.5 (49 - 51)

60 - 70 30 (86) 14.1 - 15.5 (57 - 60)

35 (95) 18.6 - 20.5 (65 - 69)

40 (104) 23.1 - 25.4 (74 - 78)

НА-18



A/C PERFORMANCE TEST (Manual)

Performance Chart (Cont'd)

Ambient air temperature to compressor pressure table

Ambient air

Relative humidity Air temperature
High pressure (Discharge side)

kPa (kg/em?, psi)
Low pressure (Suction side)

kPa (kg/cm?, psi)
% °С (°F)

20 (68) (8.7 - 107, en. 152) (0.6 08.9 - 11)

25 (77) (106-130, ‘Bt. 185) (0.9 a 13 - 16)
50 - 70 30 (86) (2415.2 ‘78. 216) (1.1 1, “в. 20}

35 (95) ая, boo. 247) (14 17, 20- 24)
40 (104) 1,579 - 1,932 157 - 196

(16.1 - 19.7, 229 - 280) (1.6 - 2.0, 23 - 28)

a. The pressure will change in the following
manner with changes in conditions:

e When blower speed is low, discharge pressure
will drop.

® When the relative humidity of intake air is low,
discharge pressure will drop.

b. The temperature will change in the following
manner with changes in conditions:
When the ambient air temperature is low, the
outlet air temperature will become low.

HA-19



PRECAUTIONS FOR REFRIGERANT CONNECTION

WARNING:
Gradually loosen discharge side hose fitting, and re-
move it after remaining pressure has been released.

When replacing or cleaning refrigerant cycle com-
ponents, observe the following.
e Do nct leave compressor on its side or upside

down for more than 10 minutes, as compressor
oil will enter low pressure chamber.

e When connecting tubes, be sure to use a torque
wrench.

Torque wrench

SHA896A

After disconnecting tubes, plug all openings im-
mediately to prevent entrance of dirt and mois-
ture.

Plug

SHAO58

Do not reuse used O-ring.
e When connecting tube, apply compressor oil to

portions shown in illustration. Be careful not

to apply oil to threaded portion.
e O-ring must be closely attached to inflated por-

tion of tube.

Do not applyO-ring
compressor oil.Apply

compressor oil.

0 Г

Inflated portion

SHA897A

After inserting tube into union until O-ring is
no more visible, tighten nut to specified tor-
que.e

и \

® (OKANGD

a iim
i

м"
(0-м)

After connecting line, conduct leak test and
make sure that there is no leak from connec-
tions. When the gas leaking point is found, dis-
connect that line and replace the O-ring. Check
fit for further use and then tighten connections
to seal seat for the specified torque.

4

SHA898A

HA-20



PIPING, COMPRESSOR MOUNTING AND F.I.C.D.

Refrigerant Lines

С] 10 - 20 (1.0 - 2.0,7 - 14)

Safety valve

(@] 14-18 (1.4 - 1.8, 10 - 13)

High-pressure (Discharge)
service valve

Low-pressure (Suction)
service valve

(0) 25 - 34 (2.5 - 3.5, 18 - 25)

С] 14-18 (1.4 - 1.8, 10 - 13) (©) : N-m (kg-m, ft-lb)
(J 10 - 20 (1.0 - 2.0, 7-14)

SHA246B

ка |С 5-7 (0.5-0.7, 3.6 -5.1)

С] 14. 17 (1.4 - 1.7, 10- в
*& Adjusting Баг

-P) 36 - 49 (3.7 - 5.0, 27 - 36)

(0) 19 - 25 (1.9 - 2.5, 14 - 18)

* Alternator

$] : Nem (kgm, ft-lb) С] 19 - 25 (1.9- 2.5, 14 - 18)
* : Non-turbocharged model

С] 36 - 49 (3.7 - 5.0, 27 - 36)

SHA247B
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PIPING, COMPRESSOR MOUNTING AND F.1.C.D.

FAST IDLE CONTROL DEVICE (F.I.C.D.)

1.

2.

3.

Run engine until it reaches operating tempera-
ture.

With air conditioning system OFF (when com-
pressor is not operating), make sure that engine
is at correct idle speed.
With air conditioning system ON (Recircula-
tion switch at ‘‘“RECIRC” position, fan control
lever at “HI” position), make sure that com-
pressor and Е.1.С.0. solenoid valve are func-
tioning properly.

For non-turbocharged model, set idle speed at
the specified value.
For turbocharged model, make sure that idle
speed is at the specified value. (Non-adjustable)

Non-turbocharged model

oe И
——Ф F.1.C.D. socket pin ae

—

—— Е.1.С.0. solenoid valve
—— Be

F.1.C.D. adjusting screw
Sa

SHA223B

SHA248B

Idle Speed Adjusting and Checking

ENGINE IDLING SPEED

Non-

turbocharged
model

Turbocharged
Transmission

model

When A/C ts OFF
Refer to MA section.

When A/C ts ON
M/T rpm 900 - 1,000 950 - 1,050

900 - 1,000
zat ‘’D” range

950 - 1,050T

Al rpm éat ‘'D” range

HA-22



COMPRESSOR OIL—For MJS170

The oil used to lubricate the compressor is circulat-
ing with the refrigerant.

Whenever replacing any component of the system
of a large amount of gas leakage occurs, add oil to
maintain the original amount of oil.

Total amount of oil in the system:
150 meg (5.1 US fl ор, 5.3 Imp fl 02)

Condenser

Bolt (M8)—

O-ring
KV994A9690

/ / KV992C5081( - )

/ Compressor~
—К\У994А9690

( - ) KV992C5082 '
- KV994A9690 ( - )

( - ) SHAO17A

1. Connect oil separator KV994A9690 between
compressor discharge side and condenser.

2. Evacuate and charge the system.
3. Operate compressor at engine idling with air

conditioner set for maximum cooling and high
fan speed.

4. Stop compressor operation after 10 minutes.

Never allow engine speed to exceed idling speed.

CAUTION:

Do not continue compressor operation for more
than 10 minutes.

5. Disconnect oil separator and connect refriger-
ant line to original positions.

6. Disconnect low flexible hose from compressor
suction valve?

7. Add new oil from compressor suction port.

Amount of oil to be added:
120 m2 (4.1 US fl ор, 4.2 Imp fl oz)

Checking and Adjusting

10.

11.

12.

1)

2)

Low pressure side

(Suction)

High pressure side

(Discharge)

SHA702

Oil remains unremoved in the system about 30
те (1.0 US Я ор, 1.1 Imp Я 0z).

After adding oil, rotate compressor clutch by
hand 5 to 10 turns.

Connect refrigerant
charge system.

Conduct leak test and performance test.

Gradually loosen drain cap of oil separator to
release residual pressure. Remove cap and drain
oil.
To prevent formation of rust and intrusion of
moisture or dust, perform the following before
placing oil separator kit into storage.

Cap each opening of flexible hose and double
union securely.

Cap oil separator, evacuate it from service
valve, and charge refrigerant.

line and evacuate and

HA-23



COMPRESSOR OIL—For MJS170

IF OIL SEPARATOR 1$ NOT AVAILABLE

Add oil in accordance with the table below.

Checking and Adjusting (Cont'd)

Condition Amount of oil to be added m& (US fl ох, Imp Я 0z)

Replacement of compressor

1. Remove all oil from new and old compressors.*
2. Charge new compressor with the same amount of

oil as was in the old compressor.

Replacement of evaporator 80 (2.7, 2.8)

Replacement of receiver dryer (liquid tank) Oil need not be added.

Replacement of condenser

There is no sign of oil leakage

from condenser.
Oil need not be added.

There are evidences of a large

amount of oil leakage from

condenser.

60 (2.0, 2.1)

Replacement of flexible
hose or pipe

There is no sign of oi! leakage. Oil need not be added.

There are evidences of a large

amount of oil leakage.
70 (2.4, 2.5)

Gas leakage

There is no sign of oil leakage. Oil need not be added.

There are evidences of a large

amount of oil leakage.
70 (2.4, 2.5)

1. With the compressor upside down, completely

drain the oil through the suction port (from
mark side).the embossed letter Ч!

$

Remove compressor oil as follows.

2. When the oil stops flowing out, rotate the
clutch hub two or three times to completely
drain the oil.
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COMPRESSOR— Model MJS170
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COMPRESSOR— Model MJS170

Leak Test

EVACUATE AND CONDUCT LEAK TEST

KV994C1 27

— KV994C4532
Не - )

. ( - )
Suction port

aon ne
Key \re у

SHASO07A

Clutch Replacement

e When removing shaft nut, hold clutch hub with
Tool.

Tool No.: KV99412302 (J24878-1)

® Using Tool, clutch hub can be removed easily.

KV994C5780

(J28831-A)

SHA268A

e When assembling clutch hub, adjust hub-to-
pulley clearance with shims.

Adjusting shim

SHA272A

0.5 -0.8 mm
(0.020 - 0.031 in)

SHASO08A

BREAK-IN OPERATION

When replacing compressor clutch assembly, do
not forget break-in operation, accomplished by
engaging and disengaging the clutch about thirty
times. Break-in operation raises the level of trans-
mitted torque.

HA-26



COMPRESSOR— Model MJS170

e Before disassembling, be sure to measure the
amount of oil.

After assembling, charge with the same amount

of new oil.

He
e 

{en
e

SHA033A

e When removing seal seat

Apply pressure with refrigerant.

KV994C1552

<_ KV994C4531
( — ) К\994С4532

( - )
SHA274A

Shaft Seal Replacement

@ With Tool, depress carbon seal and hook the
case of shaft seal.

KV994C1143

(J9392-01}

ao

oN

Ae\ \
|

‘< Дл,

JfNU
SHA275A

® When installing shaft seal
1) Cap Tool to the top end of compressor shaft.

Tool number: KV994C5784 (J33212)

2) Using Tool, insert shaft seal with shaft seal case
and shaft cutout aligned.

Apply force to turn the seal somewhat to the
left and right. Insure that shaft seal seats prop-

erly in the shaft cutout.

Tool number: KV994C1143 (J9392-01)

ACO37
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COMPRESSOR— Model MJS170

Valve Replacement

e Using Tool, remove rear cover.

KV99412330

Refrigerant passage
(low pressure)

SHAO038A

e Using Tool, remove rear cylinder head.

Suction slot

SHAS09A

e@ When assembling

1) Front cover must be installed so that the cut-
out portions of front cover and shell are
aligned.

For this purpose, install front cover on cylinder
head so that angle between threaded hole in
front cover and low pressure side refrigerant
passage in cylinder head is about 60°.

SHA276A
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COMPRESSOR— Model MJS170

Valve Replacement (Cont'd)

2) When installing shell on cylinder, adjust posi-
tion of shell so that suction inlet of shell opens
in the same direction as suction slot of cylinder
assembly. Then, make sure swash plate is
visible in suction inlet by removing suction
valve.

Refrigerant passage
(low pressure side)

Suction slit

SHA277A
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iagramDiring

A/C ELECTRICAL CIRCUIT (Manual)
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A/C ELECTRICAL COMPONENTS (Manual)

SUPER HEAT SWITCH

e Dip the temperature sensor of the super heat
switch in a container filled with cold water and
increase the temperature of the water. The
switch should turn “ОМ”.

NOTICE
@ Do not allow the switch to get into water.
e Wipe water from temperature sensor section

after checking it.

Super heat switch

Г Thermometer

в
0Oe

Ohm range

Super heat switch
| 00000 Below 16°C (61° F} : OFF

Heater Above approximately
27.5°C (82°F) : ON

SHA251B

SUPER HEAT TIMER

® Make sure contacts of super heat timer close
(continuity exists) after a constant current has
passed through the timer for a certain period of
time.

Inspection

Time while applying voltage Resistance between
(12) to the terminals @ and @

between (1) and (@) (Sec) (Q)

Less than 105 со

Моге {Пап 175 Less than 400

Super heat timer

(2) (Earth) bel =
SES

Ohm range
\

iva
309

SHA252B

VACUUM TANK

To intake
manifold ToAS.C.D. To heater

4 unit (in room)To water cock $
fam a ОНИ

aCePressure
switch

| | | |

То vacuum pump

: Magnet valve

ca : Check valve (One way { }
SHA253B

Solenoid valve check for water cock

‘D (Black)
SHA254B

HA-32



A/C ELECTRICAL COMPONENTS (Manual)

1. Disconnect vacuum hose Ф.
2. Disconnect vacuum hose @) and connect hose

(3) instead. Suck in through hose (3) to con-
firm that air does not flow through the hose
and that check valve is closed.

3. While sucking vacuum hose (@), change voltage
to solenoid to check for open-close operation
of solenoid valve.

Applied voltage to Operation of solenoid
solenoid (V) valve

0 Close

12 Open

Pressure switch check for turbocharged model

Ohm range

Pressure Resistance (92)

Atmospheric

pressure
0

Vacuum pressure

more than 46.7 kPa со

(350 mmHg, 13.78 inHg)

SHA255B

1. Disconnect vacuum hose @) from the terminal
and connect a vacuum handy pump with the

same terminal.

2. Check pressure switch using a vacuum handy
pump.

Inspection (Cont'd)

VACUUM PUMP MOTOR

1. Turn ignition switch “ОРР”. Disconnect
vacuum hose @) (Refer to ‘‘Pressure Switch
Check”) from vacuum tank and connect it
again.

Make sure air conditioner switch is “OFF”.
3. Turn ignition switch “ОМ” (Do not start the

engine).
4. Push cruise control main switch to make sure

vacuum pump starts. (A sound should be heard
from the pump.)

5. The vacuum pump is operating properly if it
stops within 20 seconds after it has started.

6. If it fails to stop within 20 seconds, and
vacuum hoses are in good order, it is malfunc-
tioning.

No

SOLENOID VALVE

Perform operational check, referring to the ‘Table

of operation of solenoid valve in Air Flow (page

HA-3) and Wiring Diagram (page HA-8 or HA-31).

HA-33



LOCATION OF A/C ELECTRICAL COMPONENTS (Manual)

Fan control amplifier
Condenser fan
motor relay

Compressor relay

Thermo switch

Super heat timer

Diode boxVacuum pump relay

BC Low- pressure
switch

Receiver
М

и Air conditioner Potentio

relay balance

Ay resistor Solenoid valve
r 1 bracket

Vacuum tank

ACC rela’Vacuum pump ы
(With motor) Blower relay

ane ore AO a
asa Г Sa В | Turbocharged model [| ср. Non-turbocharged о

SHA223B

SHA256B
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TROUBLE DIAGNOSES (Manual)

CONTENTS

Circuit for Trouble О1адпо$е$............ еек eee nee tee eens HA-36

Preliminary Check ..... ccc cece ee eee ee eee nett eee enn HA-37

1) Insufficient cooling (Mode switch position: “РАСЕ”) ........ cece eee HA-37
2) Insufficient heating ... нуна tere tenet ene HA-38
3) Insufficient air flow (Blower motor does not гота{е.}......... eee tees HA-39
4) Abnormal sound ..... еее ке некие HA-40

Trouble Diagnoses from Abnormal! Conditions... 0.0... 0c. ccc ee eee eens HA-41
(A) Blower motor does not rotate. ..... ccc ee ee ee ene ete ents HA-41
(В) Air flow cannot be changed between HI and LO... 1... ee eee eee eens HA-42
(C)'Blower motor continues to rotate when fan switch is turned off.......... 00 eee eee HA-43
(D) “FACE” mode cannot Бе set..... 2... ccc ee tte ee teen tenes HA-44

(Е) “B/L” mode cannot be set. ......... еее et eee ee eee eens HA-46
(Е) “FOOT” mode cannot be set. ......... eee eee ete ee teen ene HA-48
(С) “DEMIST” mode cannot be set... 0... cece ee teen ene tenn tees HA-50
(H) “DEF” mode cannot be set. ........... eee tenet eee eee HA-52
(1) Outlet air will not become warm. „(еее ee ene eens HA-53
(J) Outlet air will not become Cool. 2.0... ee eee eee tee eens HA-55
(К) Outlet air temperature cannot be changed with temp. control lever. ....... 3. HA-58
(L) Malfunction of water cock operation ........ cc ee ee eens HA-58
(M) Outlet air temperature fluctuates. 2.0.0.2. ce ee eee eee ee ees HA-59
(No) Recirculation mode cannot be set when “ВЕС” switch is pressed. ........0.0 eee enue HA-61
(P) Outside air is not drawn into compartment when “ВЕС” switch is turned off. ......... HA-61

(Q) Compressor clutch is not engaged. ........ ccc cee ee eee ee tenes HA-62
(В) Malfunction of Е.1.С.0. 00.0 ccc ee ee eee eee een eee eee e nee HA-65
(S} Blower motor rotates intermittently. ......... eee ee eee ees HA-66
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TROUBLE DIAGNOSES (Manual)
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TROUBLE DIAGNOSES (Manual)

Preliminary Check

Before starting to diagnose the trouble, check the items below in order to completely understand the trouble
symptom.

1) INSUFFICIENT COOLING (Mode switch position: “РАСЕ”)

| Set fan control lever in HI position,

Vv

| Push A/C switch. |

|
Sufficient air flow volume?

Yes No

у |
| set temperature control lever in maximum cold position. | Go to item 3) INSUFFICIENT

AIR FLOW.

У

| Does the compressor operate?

Yes No

У Vv

Does the F.1.C,.D. operate? Compressor clutch 1$ not
(Look at tachometer.) engaged.

` (Go to item @ )

Yes No

у \

No cool air is discharged. Malfunction of Е.1.С.0.
(Go to item J.) (Go to item В.)

HA-37



TROUBLE DIAGNOSES (Manual)

Preliminary Check (Cont'd)

2) INSUFFICIENT HEATING

Is the engine coolant fully charged?

Yes у No

| Set fan control fever in HI position | Add engine coolant
1 Refer то “Changing Engine Coolant” т MA and LC

sections.

| Sufficient air flow volume? |
Yes | No

Set temperature control lever in Refer to item 3) INSUFFICIENT
maximum hot position. AIR FLOW.

Water cock

|
у

Does the water cock open?
Lever position of water cock actuator
Open’ Water flow (low position)
Closed: No flow (up position)

Yes }г

Is engine coolant temperature high enough? Faulty water cock
Look at the water temp. gauge. actuator

(Go to item |.)
Yes No

No hot аз discharged. Check the engine condition.
(Go to item 1.)

Refer to EF & EC section.
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TROUBLE DIAGNOSES (Manual)

Preliminary Check (Cont'd)

3) INSUFFICIENT AIR FLOW (Blower motor does not rotate.)

Does the air flow volume change according to the fan control lever position between LO and HI?

Yes No

У У
Check the two fuses between blower motor and
blower relay.

Fan motor does not operate at some position
between fan control lever LO and H!.
(Go to items A, B, C.)

О.К. М.С.

ь 4 Vv

Blower motor does not Replace fuses.
rotate at all.

ЕН (Go to item A.)

Eh )

SHA625B

L
I
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TROUBLE DIAGNOSES (Manual)

Preliminary Check (Cont'd)

4) ABNORMAL SOUND

Г. Абпогта! sound |

Is there any abnormal sound when

air conditioner 1$ off, too?

Yes } No

: |
Does abnormal sound come from Abnormal sound comes on only
engine room? when magnet clutch 15 engaged.

Yes | No
t $ + $ }

Does abnormal sound Is there any foreign Belt 15 loose. Compressor itself When engine rpm ts
always come from material in the air duct Adjust belt. makes noise. changed, there are
compressor case? up or down the stream Repair or replace resonant sounds.

of blower unit? compressor. Retighten compressor
| I bracket bolts.

Nowy ye very ; +
Remove compressor belt. Faulty idler Take out the Check the composition
Turn pulley of compressor pulley. foreign of the blower unit.
clutch by hand, and check 1 material.
for noise. If notse is heard,

repair compressor clutch. Grease the
idler pulley

up.

Vv

Н there ts still abnormal

sound from ег pulley,

replace idler pulley.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions

(A) BLOWER MOTOR DOES NOT ROTATE. (Ignition switch on position)

ls motor’s terminal voltage approx. 12 volts with FAN switch set to “‘HI''?
Remove 2-pin connector from motor and measure voltage.

| NoYes

Faulty motor. Does approx. 1.5 volts exist between
negative terminal of motor and body ee
ground? (HI position)

SHA450B

Yes No

у +
Go to item В. Does approx. 1.5 volts exist between

negative terminal of motor and body

ground? (Fan switch on high)

Yes No SHA506B

У v

Open circuit in motor Is there an open circuit between blower
and negative side. harness and power line, when wires are

traced back from biower harness via

air conditioner harness?

Yes No

| у =
SHA507B

| Repair. Check fuses and blower relay for
continuity.

Blower relay check (Fan switch: ON position)
Remove relay bracket and check the relay operation from
the back side of the electrical connector.
(Г) Terminal voltage check (Correct voltage: Approx. 12V)

Fuse check @) Hitem @ 15 N.G., check applied voltage of relay coil.
(Ignition switch: OFF position) (Correct voltage: Approx. 12V)

- Body
= ` © и ground

о ©
= =Ohm range м у |

- No То fuse To battery =

909| TBA К]
15А | \ 10А 2~~ @ 33% Ga

To body To fuse
ground

SHA396B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(B) AIR FLOW CANNOT BE CHANGED BETWEEN Hi AND LO.

Check voltage between

terminal 558 (B/Y) and 568
(B/L) by moving the fan
control switch from high to

low Ignition switch must be

on for this test

Hi = approx . 8.0 volts

Lo = approx. 0.02 volts

568 (B/L)
Applied voltage
check

558 (B/Y)
SHA508B

О.К. у М.С.

у У

Faulty fan control amplifier. | Remove control unit.

У

Check conditioning of blower harness and air conditioner
harnesses running between fan control amplifier and
control unit.

О.К. М.С.

A У

Faulty fan rheostat. Faulty harnesses.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(C) BLOWER MOTOR CONTINUES TO ROTATE WHEN FAN SWITCH IS TURNED OFF.

Does fan rotate when the electrical connector at the control
unit 1$ disconnected?

Yes No

Vv

Does fan rotate when electrical
connector 1s disconnected from
fan contro! amplifier?

|
Faulty fan rheostat inside control unit.

959 (B/Y) and ground.

Short circuit between blower
harness/air conditioner harness

No

у

Check diode box — For shorted diode. |
| Yes (Refer to EL-196.) ‘86 S/M

у

15 the short circuit between

lines 569 (OR) and 560
(B/R)?

у
Replace diode box. |

Yes No

У ь.

Faulty blower harness ог short circuit Faulty fan control
at connecting point of electrical amplifier.
connection

HA-43



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(0) “FACE” MODE CANNOT BE SET.

Depress FACE switch to

©
Remove under cover. |

|
Check voltage at connector solenoid box.
Measure voltage with connector п place.

S/V4 and S/V5: Approx. 12 volts
S/V3: 0 volts

SHA626B

Yes No

A

Verify tf vacuum exists

at solenoid box.

Yes No

Check vacuum at outlet of Malfunction of
S/V4 and S/V5 and also check vacuum hose at
S/V3 output port. This should the source side.
be open to the atmosphere. Replace the hose.

Yes | No

one Check vacuum hose between Faulty solenoid
wien = | S/V3, 4 and 5. valve.
SAV |АХт Г п

Faulty vacuum Replace vacuum

SHA400B actuator or Itnkage. hose.

у

НА-44



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

®
|

Check the applied voltages of the
solenoid valves 883 G/B
S/V4 and S/V5: Approx. 12 volts
S/V3: 0 volts

М.С. О.К.

|
Faulty harness between control
unit and solenoid box.

уDoes approx. 12 volts exist я
between lines 562 (SB) and
953 (В) of control untt?

Yes | No
SHA511B

У у

| Faulty control unit. | | Check air conditioner harness. |
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TROUBLE DIAGNOSES (Manual)

(Е) “В/-” MODE CANNOT BE SET.

SHA400B

Depress B/L switch to

y

[ Remove u nder-cover. |

Check voltage at connector

solenoid box. Measure voltage
with connectors п place.

All S/Vs- 12 volts

Yes

Trouble Diagnoses from Abnormal Conditions (Cont'd)

881 Y/B

SHASO09B

No
г

Verify that vacuum exists

at solenoid box.

Yes No

|
Check vacuum at outlet of

S/V3, S/V4 and S/V5.

Yes | Noi

Check vacuum hose between

S/V3, 4 and 5.

О.К.

}

|
Malfunction of vacuum

hose at source side.

Faulty solenoid

valve.

N.G.

Faulty vacuum

actuator or linkage

}
Repiace vacuum

hose.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

Check applied voltages of the solenoid
valves. SS
S/V3, 4 апа 5: Approx. 12 volts

м.6. | ок.

|
Faulty harness between control
unit and solenoid box.

883 G/B

a

SHA510B

у

Does 12 volts exist between lines 953 (B) >
and 562 (SB) of control unit?

Yes | No

[ Faulty control unit. | Check air conditioner harness. |

SHA511B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(F) “FOOT” MODE CANNOT BE SET.

Depress FOOT switch to
“ON”.

| Rem ove under-cover. |
}

Check voltage at connector solenoid

box. Measure voltage with connector

in place

e S/V3 and S/V5: Approx. 12 volts
e S/V4: Approx. 0 volts

881 Y/B

SHA509B

Yes No

Check vacuum at the inlet

of the solenoid box.

Yes No

Check vacuum at the outlets of Faulty vacuum hose

S/V3 and 5. Check S/V4—this at source side.
should be opened to atmosphere.

Yes | No

Check vacuum hose between Faulty solenoid

solenoid valves and vacuum valve.

actuator.

О.К. М.С.

Faulty vacuum Replace vacuum

actuator or linkage. hose.

SHA400B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

883 G/Bt
Check applied voltages of the solenoid
valves.

S/V3 and 5: Approx. 12 volts
S/V4: Approx. 0 volts

No | Yes

4
Faulty harness between control unit
and solenoid box.

ar

SHA510B

A

Does approx. 12 voaits exist between lines562 (SB) and 953 (B) of control unit? —<——»
Yes | No

| Faulty control unit. | Check air conditioner harness. |

SHA511B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(С) “ОЕМ!$Т” MODE CANNOT BE SET.

| Depress DEMIST switch to “ON”. |

|
| Remove under-cover from driver's side.

881 Y/B

Check vo!tage at connector solenoid box.
Measure voltage with connector in place.
S/V4 and 5: Approx. 0 volts
S/V3: Approx. 12 volts

SHAS09B

Yes No
ЕЁ

Check vacuum at the
inlet of the solenoid box.

Yes No

Check vacuum at outlets S/V3. Faulty vacuum hose

Check outlet at S/V4 and 5; this at source side.

should be opened to the atmosphere.

Yes | No

Check vacuum hose between solenoid Faulty solenoid
valve and vacuum actuator. valve.

О.К. | М.С.

Faulty vacuum Replace vacuum
actuator or Jinkage. hose.

SHA400B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

883 G/Bt
Check applied voltages of the solenoid
valves.® S/V3: Approx 12 volts oo)
® S/V4 and 5: Approx. 0 volts

No Yes

we --4

Faulty harness between control unit

and solenoid box.

SHA510B

к
Does approx. 12 volts exist between lines

562 (SB) and 953 (B) of control unit?

Yes | No

| Faulty control unit. | | Check air conditioner harness.

SHAS11B
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TROUBLE DIAGNOSES (Manual)

(H) “DEF” MODE CANNOT BE SET.

[ Turn DEF switch to “ON”. |

| Remove under-cover from driver's side. |

:
Check voltage at the connector solenoid

box. Measure voltage with connector in
place

S/V3, 4 апа 5: Approx. 0 volts

Yes |

Trouble Diagnoses from Abnormal Conditions (Cont'd)

SHASO9B No

}
Solenoid valves S/V3, 4 and 5
should be open to the atmosphere.

Yes No

}
Faulty actuator or

disconnected linkage.

,
Faulty solenoid

valve.

у

Check the applied voltages of
solenoid valves. —>
S/V3, 4 and 5: 0 volts

883 G/B

----,

| No

Faulty harness between control Does approx. 12 volts exist between lines
unit and solenoid box. 562 (SB) and 953 (В) of control unit?

No

Yes | у SHA510B

| Faulty control unit.

SHAS511B

HA-52



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(1) OUTLET AIR WILL NOT BECOME WARM.

| Set TEMP control lever to “FULL нот”. |

Vv

Is terminal voltage [across
of solenoid valve S/V6 approx. 0 volts?

867 (SB) and 885 (\/В}]

Yes No

У

Is terminal voltage across 867 (SB) and
886 (Y/L) of solenoid valve S/V7 12
volts?

Yes No

у

Does approx. 12 volts exist
between lines 562 (SB) and
953 (B) of control unit?

7

ls vacuum pressure present at vacuum

source of solenoid box?

SHA404B

Yes

® $НАБ11В

NoЕ

Is DSVV S/V6, S/V7 open to
atmospheric pressure?

| Check vacuum line.

Yes
У

Faulty power servo ог

return spring.

No

Vv

| Faulty DSVV S/V6, S/V7.

}
[ Replace solenotd valve box.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

i
Remove the connector from the control amplifier. Check to
see if plug has electrical pins pushed back, or М the electrical
pins in the control unit are bent

|
Does approx. 12 volts exist between lines 562 (SB) and
953 (B), or the control unit (ignition ON)?

Yes |г

У

Does the potential balance resistor work normally?
Perform either the ohm or voltage output test with the

electrical connector hooked up to the control amp.

SHA511B

2402

_4 у 69 (53) в
Check resistance between terminals.

869 (Y) and 953 (В): 1.2 - 1.45 kQ
870 (L) and 953 (В): 230 2 - 1.45 ко
**DSVV with no vacuum applied 1.2 - 1.45 kQ

DSVV with vacuum applied 230 - 250 2

в нот COLD

Yes Nois

Check wiring harness between control unit and PBR. Remove
connectors at control unit and solenoid valve box. Check
continuity between 869, 870 and 954.

P.B.R.: Potentio Balance Resistor У
Faulty PBR.

М.С.о.к.

| | 869 Y

SHA453B

| Matfunction of control unit. | [ Malfunction of the A/C wirtng harness. |

/
 /

$ © D

SHA512B
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(J) OUTLET AIR WILL NOT BECOME COOL.

Set TEMP control lever to “FULL COOL” and
press A/C switch and “Face” switch to “ON”.

:
Make sure intake door 1$ set to “partial

. РР tae *
outside air’’ position.

* Intake door position 15 always
in partial outside air position

with A/C switch “ON”.

Yes |
—>

NoЕ

Does approx. 12 volts exist between lines
867 (SB) and 886 (Y/L) of solenoid valve
$/М7?

|
Yes

air} SHA405B
Check the operation of the solenoid valve
1 by turning A/C switch to “ON” and
“OFF”. 1$ vacuum pressure present at
outlet port or solenoid valve S/V2?

No[

Check vacuum hoses between

solenoid valve and actuator.

—_

SH A406B

SHAS514B

у

Check voltage at solenoid valves 1 and 2
when the recirculation switch is “OFF”.
The voltage should be at zero volts.
When the recirculation switch is on, the

voltage should be 12V at both solenoids.

‚
Fauity linkage actuator ог

linkage.
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TROUBLE DIAGNOSES (Manual)

Yes

Trouble Diagnoses from Abnormal Conditions (Cont'd)

i No

}
Does approx. 12 volts exist between lines 867 (SB) and
885 (Y/R) of solenoid valve S/V6?

Yes

}
„| Does approx 12 volts exist between lines 562 (SB) and

|
Is vacuum pressure present at vacuum source side of
solenoid valve box?

"| 953 (В) of control unit?

}
Remove the connector from the control amplifier. Check

to see if plug has electrical pins pushed back, or if the
electrical pins in the control unit are bent.

|
Does approx. 12 volts exist between lines 562 (SB) and
953 (B) or the control unit (Ignition ON)?

Yes Noи

Does the potential balance resistor work normally?
Perform either the ohm or voltage output test with the
electrical connector hooked up to the control amp.

$
Check resistance between terminals:

**DSVV with no vacuum applied 1.3 kQ
DSVV with vacuum applied 240Q

4 or
У

Voltage check, vehicle must be running.

Move temperature control lever to full hot, then to full cool,
taking the following voltage measurements:

@) 953 {В} Negative 869 (Y) Positive
Full hot = 5.14V Approx.

Full cold = 5.26V Approx.

@ 953 (B) Negative 870 (L) Positive
Full hot = 4.86V Approx

Full cold = 0.90V Approx.

р
A/C harness malfunction

2402.

HOT COLD
—

869 (Y) and 953 (B) Approx. 1.3 ка У (669) 53) B
870 (L) and 953 (В): Approx. 2409 - 1.3 kQ**

_

7 SHA453B

$НА512В
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TROUBLE DIAGNOSES (Manual)

Yes

Trouble Diagnoses from Abnormal Conditions (Cont'd)

i No
$

between 869, 870 and 954.

Check wiring harness between control unit
and PBR. Remove connectors at control unit

and solenoid valve box. Check continuity

Yes |

Faulty PBR.

No

}
Does fess than 1 volt exist
between thermo switch’s

terminal 570 (L/Y) and
body ground?

4
Faulty air conditioner harness. |

Yes No

y

Check refrigerant system

(incl. thermo switch).

Control unit is in good order.

Yes

К.

Faulty control unit.

в)
No

$
1$ vacuum pressure present at

outlet port of DSVV (S/V6, S/V7)?

3
| Check vacuum line. |

1$ source vacuum line between

power servo and DSVV О.К.?

Yes No

Faulty DSVV.

A 4

No Replace solenoidYes |t

Faulty power servo

or linkage.

|
Replace vacuum

hose.

box.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(K) OUTLET AIR TEMPERATURE CANNOT BE CHANGED WITH TEMP. CONTROL LEVER.

Refer to item (1) or (J) above to check and correct.

(L) MALFUNCTION OF WATER COCK OPERATION.

| Set temp control lever то ‘Full Нот”. |

| Remove the vacuum hose from water cock |
$

| Check if water cock lever inside engine compartment is located at lower position.
Yes | No

Check for restriction of the vacuum hose between | Faulty water cock. |
solenoid valve $/V8 оп the vacuum tank and water

ae

cock. Water cock
(With vacuum actuator)

$НА408В

о.к. | N.G.

Do 0 volts exist between lines 562 | Replace vacuum hose. |
(SB) and 564 (Y/B) of solenoid valve
S/V8?

NoAX Yes
N +

Faulty S/V8. Remove the electrical connection from

Vacuum tank the control unit.

}
| Do 0 volts exist between lines 562

(SB) and 564 (Y/B) of solenoid valve
$/\8?=" (564, Y/B) ©

(562, SB) Yes | No
- SHA409B | i

| Faulty control unit. | Faulty harness between control
unit and S/V8.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(M)OUTLET AIR TEMPERATURE FLUCTUATES.

Does vacuum pressure in vacuum source fluctuate when vacuum gauge 1$
connected to vacuum hose on heater unit side?

Yes | No

| Check vacuum line. | | Does water cock lever remain stationary? |
Yes | No

ls vacuum pressure at inlet port of 15 vacuum pressure at outlet tap of
solenoid box steady? solenoid valve S/V8 steady?

Yes | No

Faulty vacuum hose between solenoid
valve box and vacuum tank.

|
| Replace vacuum hose. |

ls vacuum pressure at outlet port
of DSVV S/V6, S/V7 steady?

Yes No

Faulty power Is terminal voltage
servo, vacuum between lines 867 (SB)
hose or linkage. and 885 (Y/R) approx.

zero volts and steady?

Yes | No

[ Faulty DSVV (S/V6, S/V7). | | Faulty control unit. |

| Replace solenoid box. |
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

Yes
®

| Noг

15 vacuum pressure at iniet

hose of water cock steady?

(Vacuum gauge indication)

|
Is terminal voltage between

tines 562 (SB) and 564 (Y/B)
steady?

Yes | No

4
Faulty solenoid

valve S/V8.

Faulty vacuum

Yes No

Faulty

water hose between
cock. vacuum tank and

water cock.

SHA511B

}
Does approx. 12 volts
exist between lines

562 (SB) and 953 (B)
of control unit and

}

is И steady?

Yes | No

Faulty Poor contact/

control connection of
unit. air conditioner

harness.
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TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(No) RECIRCULATION MODE CANNOT BE SET WHEN “REC” SWITCH IS PRESSED.

Does approx. 1 volt exist between line 880 (R/L) of solenoid valve
SV1 and ground, and between line 881 (R/L) of solenoid valve S/V2and ground? PSS

Ne 94;Г |
ls vacuum pressure present at iniets Does approx. 12 voits exist between lines

. > + +
of solenoid valves S$/V1 and S/V2 562 (SB) and 953 (B) of control unit? Body ground

SHA410B

Yes | No Yes | No

15 vacuum pressure present | Check vacuum ine. | | Faulty control unit. Faulty air conditioner
at outlet port of S/V2? harness.
Feel the operation of S/V1
when recirculation switch

1s turned on and off.

Yes No

‘iz У
Faulty intake Faulty solenoid:
actuator. valve,

(P) OUTSIDE AIR 1$ NOT DRAWN INTO COMPARTMENT WHEN “REC” SWITCH 1$
TURNED OFF.

Does approx. 12 volts exist between line 880 (R/L) of solenoid valve
S/V1 and ground, and between line 881 (R/L) of solenoid valve S/V2 <>)
and ground?

Н

No =)
Yes

~o0-—
foУ

ls vacuum pressure present at outlet port of S/V2? Body ground
SHA410BFeel the operation of S/V1 when recirculation

switch is turned on and off. When you do not feei
the operation, go to ‘Yes’’. When you do feel

the operation of the S/V, go to Мо”.

Yes No

~ , 
{

Faulty solenoid valve. | | Faulty intake actuator. Does approx. 12 volts exist between lines
562 (SB) and 953 (B) of control unit?

Yes | No

Faulty air conditioner

harness.
| Faulty control unit.

HA-61



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(О) COMPRESSOR CLUTCH 1$ NOT ENGAGED.

| Push A/C switch on, and fan switch оп. |

У

| Connect both terminals of low-pressure switch with jumper wire. |

| в compressor clutch on? |
Yes | No cy

pA

ь 4

Check refrigerant capacity by connecting manifold | ог 1$ refrigerant leak warning lamp illuminating? |
gauge.

Correct Low charge.
charge.

No Yes

| $ +
Faulty low-pressure switch. Charge refrigerant.

Disconnect the jumper wire from the low-pressure switch and

Replace low-pressure switch. check the refrigerant warning lamp again.

М refrigerant warning lamp is illuminating, check
To vehicle front

To heater unit super heat timer and super heat switch.

N.G. О.К.

Superheat
switch

To blower
unit

SHA607B

HA-62



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

У

Make a short circuit with plus side terminal of low-pressure switch
and body earth. Check the compressor clutch operation. >

ON OFF
(565, Y/R)

Е ЛИ ||
SHA411B

У

1$ correct voltage applied to air con. relay Remove compressor relay.
coil? (Correct voltage: 12 volts) 1$ correct voltage applied to compressor Condenser fan motor relay

[ relay? (Correct voltage: 12 volts) jo* Compressor relay
р Vacuum pump

rela увVac
—

NM
AO)

® ©

SHA413B

®

—L
/R — 

$
B

.

Air conditioner

Ф as ©) о relay
SHA412B

Yes No

|
Faulty

relay.

Super heat timer

* (571, SB) (570, L/Y) SHA414B
15 applied voltage between

terminals 570 and 571 of
thermo switch 12 volts?

"Yes No

} }
Faulty Is applied voltage between

terminals 562 and 953 ofthermo 12 volts?
= switch. control unit volts?

Yes | No
У У

Faulty control Faulty
unit. air conditioner

harness.

SHA511B
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TROUBLE DIAGNOSES (Manual)

Yes

Trouble Diagnoses from Abnormal Conditions (Cont'd)

No

4
Check voltage between the compressor relay (58561) and
ground. The voltage should be 12 voits.

loW

a
oO
a

SHA452B

Yes

}
Malfunction of wiring harness ог burnt fuse between L566
of compressor relay and ignition relay.

No

}
Is the compressor relay terminals {$8561 and YG568
of compressor relay) shorted?

Yes | No
4

[ Fauity compressor relay | | Reinsert compressor relay. |

Vv

}
Malfunction of wiring harness (check between compressor
relay SB561 and fuse 562).

|

——5
в—

SHA454B

Check voltage between the compressor magnet clutch
connector Y/G and ground. The voltage should be 12V.

Yes No

}
Faulty magnet clutch. |

;
Malfunction of wiring harness, Check between ЕЁ!
harness and compressor relay 568 Y/G of engine room
harness.

HA-64



TROUBLE DIAGNOSES (Manual)

(В) MALFUNCTION OF Е.1.С.0.

Trouble Diagnoses from Abnormal Conditions (Cont'd)

ao : Turbocharged
model

| Run engine Turn the fan switch оп, | AD ; Non-turbocharged
model

У

When turning the A/C switch on or off, check the operation of solenoid valve by listening to
the sound or touching the solenoid valve case.

Is there a sound or vibration from operation of solenoid valve?

О.К. М.С.

О.К

GD TC and NT
if {

Perform E.C.C.S. self-diagnosis .
Run engine. Put the A/C switch on. Turn
the F.1.C.D. adjusting screw.
Does the idle speed change?

15 approx, 12 volts applied to F.1.C.D.
solenoid valve?

Yes No
Yes No

М.С. О.К
—TC |

У if У У Vv
Check the engine room harness and E.F.I. Adjust the Put the ignition F.1.C.D. solenoid Check the
harness between compressor relay 568 idle speed key at “OFF”. has open circuit E.F.1. harness.
(Y/G} and E.C.C.S. control unit 22 (Y/G). to specified Then remove or F.1.C.D. solenoid

value. the |.A.A. unit. valve is stuck,

Vv

Check the air by-pass

of F.1.C.D. in |LA.A. unit
for any extraneous

matter?

Yes No

у у

. Clean Solenoid valve
air by-pass. is partially stuck.

У

Replace solenoid
valve.

HA-65



TROUBLE DIAGNOSES (Manual)

Trouble Diagnoses from Abnormal Conditions (Cont'd)

(S) BLOWER MOTOR ROTATES INTERMITTENTLY.

| Remove fan control amplifier from blower motor untt.

|
| Does water stand on the fan control amplifier? |

Yes о

Remove the water and install the fan control Go to item (А).
amplifier again.

| N

Fan control amplifier
(With power transistor) Intake box

SHA318B

N.G,
Normai operation

Replace fan controlModify the fan control amplifier as follows:
amplifier.Apply sealant around the power transistor cover

and the terminals of the power transistor.
Apply sealant to the surface of the circuit board.

Power transistor

И. Sealant

еее FFE err

Ш и i

L cucu board
SHAS218

HA-66



DESCRIPTION — Air Conditioner (Auto)

The vehicle sensors are installed at head level
and foot level, in order to maintain the tem-
peratures of both positions at the optimum
levels.

When starting the engine in cold weather, the
system immediately operates in the defroster
mode until the coolant temperature rises,
thereby preventing fogging of the windshield.
As the coolant temperature rises high enough
to use the heater, the outlet door is automati-
cally switched to the foot level for starting the
heating operation. The system begins to con-

trol the air flow automatically as the outlet air
temperature reaches the optimum level.
When the DEF switch is ON, the air flow is
automatically set to the “Н!” position. How-
ever, the air flow can also be switched to “LO”
by setting the manual switch to “ГО” position.
The objective temperature fine control switch
(Set temp. adjuster) has been adopted. This
switch permits adjustment of the upper objec-
tive temperature and the lower objective tem-
perature within the range of +2°C (+3.6°F).
The manual DEF switch has been adopted so
that the system can be fixed in the DEF mode
for driving even when trouble occurs in the
control function.
The control unit display section (digital dis-
play and air flow indicator) is utilized for self-
diagnosing each sensor and actuator.
The proportional integral control system newly
adopted in the temperature control system pro-
vides quick and accurate response without
generation of steady-state error during stabiliz-
ed operation.

Features

; =—>

СО
Lower аи flow

VENT DOOR

AIR MIX DOOR 1

HEATER UNIT

COOLING UNIT VENT

ИР
ЯЕХЫ ГЫ

jal

|] ЕАМ МОТОВ Е Е»
FLOOR

INTAKE DOOR \

AIR MIX DOOR 2 \
(LOWER) FLOOR DOOR

SHA336B
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DESCRIPTION — Air Conditioner (Auto)

Compressor

AAAUARANREBRAASB
RBUBRSRETETN

| {

=
й Outside air N
4

4
4

2777277272222 Condenser

Refrigeration Cycle

LLL
High-pressure
gas

High-pressure
liquid

q Low-pressureАЯ re
liquid

Low-pressure
gasre

Recirculation air

Evaporator (

Safety valve
Discharges refrigerant to atmosphere
at pressures above approx. 3,727 kPa
(38 kg/cm? , 540 psi).
The valve cannot be reused.
(This valve does not reset itself.)

(AW) AALZ
SSAS

MAALRZSSA

ЗОО SSA

=

Blower motor

+ Receiver drier

Low-pressure switch
Turns OFF at pressures below 196 kPa
(2 kg/cm”, 28 psi) cutting compressor
power supply.

Expansion valve
Delivers sprayed refrigerant to the
evaporator to facilitate refrigerant
evaporation and controls the amount
of refrigerant passing the orifice.

Suction throttle valve
Controls the evaporating
pressure and prevents the
formation of the frost.

SHA276B

HA-68



DESCRIPTION — Air Conditioner (Auto)

Function of the Switches on Control Uni
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DESCRIPTION — Air Conditioner (Auto)
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DESCRIPTION — Air Conditioner (Auto)

Outside air

NY,

aL
se ill
air

Blower fan
Expansion © owen

ressorvalve Funning
оп ...

When lights

compressor

is ON
... lights

When ambient

1
Water cock

When

opens

... lights

atr enters ... lights

Refrigerant leak
warning lamp

[6557 $8

К
)

Display of the Air Flow Indicator

AN
NW

N

Defroster

Vw, Nee

p=

onyy

[47
Vac 1

___ Display of Temperature Setting —

When refrigerant is insufficient
.. lights

When recirculating
inside air ... lights

LGAs)
alc A

> oe

When intaking both inside

[ли [4 )-
and outside air ... lights

Digital Oigital
display Analog display display

°С °F

40 90

35 85

34 84

33 83

32 82

31 H 81

30 80

0 es TS ee 79

3 |- р No 78
27 р р 77

25 ГР м 76

25 р 75
2 Гм 74
3 м 73
2 > р - 72
21 > м 71
20 70

19 с 69
18 68

17 67

16 66

15 65

10 60

SHA523B

Air flow indicator

When flowing from defroster ... lights

When flowing from ventilator ... lights

When flowing from floor nozzle ... lights

SHA283B
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DESCRIPTION — Air Conditioner (Auto)

Control System

SENSOR & SWITCH LOCATION

Sunioad sensor
Duct temperature sensor (Def.)

Duct temperature sensor (Vent.)
Duct temperature sensor (Floor)

in-vehicle sensor (Head)
Super heat switch

Water temperature switch

<

\_ In-vehicle sensor
Ambient (Foot)

mperature sensortemp ЗНАЗЗ7В

Potentio Balance Resistor 2 (P.B.R. 2)

Potentio Balance Resistor 1 (P.B.R. 1)
|

Comp mag. clutch
Temp. set button O-—————_—

Fan motorSet temp. adjuster Oy»
| Fan control unit

Sunload sensor Фо

Sol, valve

(foot) [Фи а ‘Gi, Vacuum
actuatorIn-vehicle =

Intake door1
т

а
х

 N
o

, |
 

[
а

 М
а

, |
,

зепзог

(head) | О =
Power servo Air mix door 1

CONTROL

Water temp. switch O————— | OUNIT - CLLLLL) sees |
(MICRO- Power servo Air mix door 2

COM }
Ventilator door

Defroster door

1Ambient temp. sensor Oo“ Vacuum

C8500) actuator
® [п-Ноог

Duct sensor | © _ = —@я) ———> Vacuum
> actuator

Duct Ш
@ |п-уепт.

{етр. о сsenso, uct sensor < р THY > Water cock
С

® In-def, Digital indicator | a |
Duct sensor O | Set temp. у о When

г

у Floor door

Super heat switch С temp.

> A/C operation
indicator

$1 $2

{Check ) * During self-diagnosis
eck connector)*

SHA338B
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DESCRIPTION — Air Conditioner (Auto)

AIR MIX DOOR CONTROL
(Automatic temperature control)

1. Component parts

Air mix door control system consists of the parts
shown below.
1) Automatic amplifier (with microcomputer)
2) Temperature setting switch
3) Two in vehicle sensors (head/foot)
4) Ambient temperature sensor

5) Three duct temperature sensors (defroster
duct, ventilator duct, floor duct)

6) Sunload sensor

7) Power servo 1 and Power servo 2
8) PBR1 and PBR2

(P.B.R.: Potentio Balance Resistor)
9) D.S.V.V. 1 and D.S.V.V. 2

(D.S.V.V.: Double Solenoid Vacuum Valve)

e Automatic amplifier

This amplifier has a built-in microcomputer ena-

bling it to deal with data and to provide precise
control, which is necessary for driving the auto air
conditioner system. In addition to the auto air con-
ditioner mode, this microcomputer has a self-
diagnosis mode program.

* For functioning of system for self-diagnosis of
trouble, refer to “SELF-DIAGNOSING SYS-
TEM OF TROUBLE”.

e Temperature setting switch

Temperature
setting

switch SHA608B

System Operation (Air mix door control)

This switch is used for setting the in-vehicle tem-
perature. Temperature set by the temperature
setting switch is electrically memorized by the
microcomputer in the automatic amplifier.

e In-vehicle sensor (Head, foot)

The in-vehicle sensor converts the temperature
value of the inside air, which is drawn through (by
low pressure) the aspirator fan, into a resistance
value, which is then input into the auto amplifier.
The sensor placed at head level detects the typical
temperature at the upper half body level. The
sensor placed at foot level detects the foot level
temperature.

—— In-vehicle
sensor (foot)
(with
aspirator fan)

Intake box

Blower motor

Intake actuator

SHA318B

In-vehicle
temperature

sensor (head)
(with aspirator

"м

SHA609B

HA-73



DESCRIPTION — Air Conditioner (Auto)

In-vehicle sensor specification

20

(ка) No"
15

Resista
nce 

—»

— [=
]

6.3
4 —

Pea

0 {32} 10(50) 20(68) 30(86) °C (°F)

—» Temperature SHA2878

e Ambient temperature sensor

This sensor transforms the value of ambient tem-
perature into a resistance value, which is put into
the automatic amplifier.
(The specification of this sensor is the same as for
the in-vehicle sensor.)

e Defroster duct temp. sensor, ventilator duct
temp. sensor, floor duct temp. sensor

Each sensor transforms the value of outlet air tem-
perature from each duct into a resistance value,
which is put into automatic amplifier.
(The specification of these sensors is the same as
for in-vehicle sensor.)
* For the location of these sensors, refer to

AIR FLOW AND COMPONENT LAYOUT
— Auto A/C (Component Layout).

e Sunload sensor (Photo diode)

This sensor transforms sunload into current value,
which is put into the automatic amplifier. This
sensor is located in the defroster grille.

System Operation (Air mix door control) (Cont'd)

Sunload sensor

Defroster nozzle

SHA2998

e Power servo 1& 2,P.B.R.1&2
(P.B.R.: Potentio Balance Resistor)

The power servo varies its stroke depending on the
vacuum or atmospheric pressure led through the
D.S.V.V. for controlling the air mix door. The
P.B.R. is a variable resistor interlinked to the
power servo, and the air mix door position
(opening) information is input into the auto ampli-
fier in terms of resistance value.

Power servo 1

Power servo 2

SHA319B

HA-74



DESCRIPTION — Air Conditioner (Auto)

P.B.R. 1
Resistance between

terminals (Г) and (3)

(ка) a) 15~1.7

0.5 ~ 0.6

Resista
nce 

—

0 5 (0.20) 10 (0.39) 20(0.79) 30 (1.18)

Power servo stroke [mm (т}] —>

SHA610B

P.B.R. 2
Resistance between
terminals (Г) and (4)

(kQ)

| с
x

о ©
о -

8
2 ©
$ =
o

T T T

о 10 (0.39) 20 30 (1.18)
(0.79)

25 (0.98)

Power servo stroke [тт (т)] —— SHA301B

Air mix2 = Air mix 1

1
4

SHA611B

System Operation (Air mix door control) (Cont'd)

e D.S.V.V. (Double Solenoid Vacuum Valve)
D.S.V.V. can drive the power servo, because it
transforms the electric signal from automatic
amplifier into vacuum pressure or atmospheric
pressure.

S/V7
S/V 5$/М9 1 0.$.\.\.

$/М4
S/V 8 D.S.V.V.

SHA339B

inner structure of D.S.V.V.

To power
servo -

From atmosphere -=

SHA289B

HA-75



DESCRIPTION — Air Conditioner (Auto)

System Operation (Air mix door control) (Cont'd)

Signals from temperature
setting switch and
sensors

Power servo 1

Lh Automatic amplifier
у

ew Н

No И Comparison
| T

| USS anna 1
Power servo 2 \ | =

td | ~

To vacuum =“ = 4 |
source !

nee Sen ОИ ИРА |
ТЕ

siv4

®

SHA288B

The objective air mix door opening calculated in CL: Solenoid vaive is closed
the auto amplifier and the actual door opening OP: Solenoid valve is open
input from P.B.R. are compared in the auto ampili- AIR MIX DOOR CONTROL
fier. A signal, as shown in the list is sent to

. . HOT COLD
D.S.V.V. according to the results of comparison. . HOLD |.side side

Air mix S/V8 CL CL OP

door1 | Operation |s/vg | op | cL | OP
———+ of solenoid

door 2 s/v5 | OP | CL | OP

HA-76



DESCRIPTION — Air Conditioner (Auto)

2. System operation of air mix door control

System Operation (Air mix door control) (Cont'd)

Automatic amplifier

Defroster duct temperature sensor

WAS psvv1
Ventilator duct temperature sensor

2 a
Е 2
=

Floor duct temperature sensor < 2
=

=—^“^——_———__ 5 Е
= ° 5 =
2 3 В ЕFa x => 2 5

In vehicle temperature sensor (head) 2 = = 8 =
ws 8 Е 5 Е 8

о eg Е ыы 9 psvv2
In vehicle temperature sensor (foot) < & 5

а $ 2| ЧУ | Ев Е
Е a
оз Е

Sunload sensor о = LON

Ambient temperature sensor

—VVV GND

PBR1
WW Notice 1 A/D conversion means conversion from analog signal to digital

signal

BPR2 2 А/М stands for air mix doors

The temperature setting switch in this control
system inputs the setting temperature signal to the
auto amplifier.
The in-vehicle sensor, sunload sensor, ambient air
temperature sensor, and duct temperature sensor

also input the resistance value signals respectively
to the auto amplifier corresponding to their con-
ditions.

Receiving these input signals, the auto amplifier
calculates the desirable air mix door position and
causes the air mix door to move to the calculated
position from its actual position detected by
P.B.R. 1.

SHA290B

This movement of the air mix door is done by the
power servo activated by the signal sent from the
auto amplifier to the atmosphere side or vacuum
side of the D.S.V.V.
The position of the air mix door is confirmed by
the P.B.R. when converting the stroke of the
power servo into voltage signal, and then by in-
putting the signal to the auto amplifier. The
D.S.V.V. then continues operation until the air
mix door position detected in this way coincides
with the position determined by the control unit.
The D.S.V.V. and the power servo stops operation
once coincidence is attained.

HA-77



DESCRIPTION — Air Conditioner (Auto)

System Operation (Intake door control)

INTAKE DOOR CONTROL

1. Component parts

The next parts are added to the component parts
of air mix door control system.

e Intake door actuator ® Solenoid valve (Air valve type)
Air valve structure To actuator

Intake box

Valve

To vacuum
source

To atmosphere =

Filter Plunger

Vacuum | Actuator Atmos-
sw\] source side phere side

Intake door actuator ON a?)

OFF O_O

SHA318B SHA3028

2. System operation of intake door control

Black Black Outside air

То vaCUUM ж— Intake door Al
source actuatorBlack Inside ~~ с

air С - Intake door
L

S/V3 :

©-
$/\3 $/\2

5 Inside air OPEN OPEN
Sos

= = gd » Setting temperature ,

226 signals from sensors Partial , CLOSED | CLOSED\ Е < 5 outside air

оо
Outside air CLOSED | CLOSED

Automatic amplifier SHA303B
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DESCRIPTION — Air Conditioner (Auto)

The intake door is switched in order to introduce
the inside air, partial outside air, or outside air at
the positions already memorized in the auto ampli-
fier corresponding to the angle (opening) of the
air mix door 1 which is automatically temperature
controlled. The relationship between the angle
(opening) of the air mix door and the intake door
position is as shown below.

A/M door 1

SHA304B

System Operation (

OUTLET DOOR CONTROL

1. Component parts

Outlet door control system consists of the parts
shown below.
1) Defroster door actuator

2) Ventilator door actuator
3) Defroster and floor door actuator
4) Solenoid valve 6, 7

5) Sunload sensor

6) Ambient temperature sensor

7) Automatic amplifier

System Operation (Intake door control) (Cont'd)

Condition 1: Outside temperature is 10°C (18° F)

Outlet door control)

higher than set temperature Outside air

Partial outside air

1 |

Inside air | |
| у

(—11) (-7) (4.25) (11.75} (deg.)

A/M door 1 angle (Opening angle): setting value

Condition 2° Except for Condition 1

Outside air

Partial outside air
T T

| | | |
| | | |
| | | |
i | | |

qT Li T т
—11 —7 4.25 11.75 (deg.)

A/M door 1 angle (Opening angle): setting value SHA305B

e Actuators

=Oi eaeDXAN ~>) (
р _ NI, — <P SAN > д >

LNG

Ventilator door
actuator

Defroster door 1
actuator

Defroster door 2,
floor door
actuator

SHA340B

SHA306B
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DESCRIPTION — Air Conditioner (Auto)

2. System operation of outlet door control

Defroster door actuator

Defroster and floor door actuator

Vacuum Г

source

siv71[3 S/V 6

System Operation (Outlet door control) (Cont'd)

Ventilator door actuator

Automatic amplifier

4)

The outlet door is switched to HEAT, B/L, or
VENT at the positions already memorized in the
auto amplifier, corresponding to the ambient air
temperature and sunload.

Condition: Very fine in midsummer
( Sunload: Approximately 0.768 kW
{660 kceal/h, 2,619 BTU/h)/m?
[0.0713 kW (61.3 kcai/h, 243.2 BTU/h)/sq ft} }

VENT

, B/L |

| |
| |
‚ _НЕАТ | ;

| ‚ (FOOT+ DEF) | ; ;
| | ! | |
т | ы т т T

—11 —10 _9 10 12 14
(12) (14) (16) (50) (54) (57)

Ambient air temperature °C (°F)

SHA307B

Ambient Sunload
temperature sensor sensor

SHA291B

The relationship between the ambient air tempera-
ture and outlet door is as shown below.
If the sunload increases, points @ and @ are
moved in parallel direction to the arrow by the
distance corresponding to the increase in sunload.

Condition: No sunload

; VENT

|

B/L |
+ +
| | | |
| HEAT | у |

' (FOOT+DEF) | | |
| \

—2 0 2 14 16 18
(28) (32) (36) (57) (61) (64)

Ambient air temperature °C (°F)

SHA308B
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DESCRIPTION — Air Conditioner (Auto)

AIR FLOW VOLUME CONTROL

1. Component parts

Power transistor is added to the component parts
of air mix door control system.

® Power transistor

Power transistor varies blower speed automatically
according to the signal from automatic amplifier.

Fan control amplifier
(with power transistor)

Intake box

я ADCS
©

Blower motor

SHA318B

Blower relay
Temperature

setting switch
To battery

System Operation (Air flow volume control)

O- 5
хр
ACC power source

signal of
sensors

Outputting control
signal by signal of
sensor

Power transistor

) Automatic amplifier
VIN

1.4 -4.3V

1-4
|
|
|
|
| () motor

| К
|

2. System operation of air flow volume control

The auto amplifier computes signals from the
setting temperature switch and sensors that com-
pose the air mix door control, and sends the con-
trol signal voltage (VjN: 0.6 to 4 V) to the power
transistor.
The power transistor amplifies this control signal
voltage to change the voltage (Ум) fed to the
motor terminals. Accordingly, the air flow is con-
trolled automatically. With the manual fan switch,
the voltage is fixed at 5.5V for LO, and at 12V for
HI position.

(Vv) Output specification

14

13.5

13

15A 12 и

ZL

> 2
©

д

5
a

ра
} {

°o

1 14 2 3 4.3 WW)

Voltage of controlling signal (VIN) >

Appli
ed 

volta
ge 

of
 

motor
 

(VM
) 

=

SHA309B
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DESCRIPTION — Air Conditioner (Auto)

3. Specification of air flow volume control
(Automatic control)

® When “AUTO” switch is ON:

VENT mode

The air flow volume control voltage is determined
according to the difference between the objective
temperature at head level and the actual room

temperature at head level. This voltage varies

within the range of 5.5V to 12V.

The VM max is determined according to the

difference between the ambient temperature and
objective temperature, and this voltage varies

within the range of from 9V to 12V.

VENT

yum)

VM max
12 4

5 6 -
oO2 | 55 | Ум min |
2 °С CF)
3 | | +
= —8 (18) —1 (30) 0 (32) 1 (34) 8 (46)
5 Objective temperature for heat — Head temperature
с8 [ VM min voltage — — — —_ 5.5V
Е

Е Specification of VM max
2 Ум(\}
3

< 12 VM тах

9

—45 (—49) 0 (32) 9 (48) °C °F)

Ambient temperature — Objective temperature

SHA310B

[B/L, HEAT mode |

The air flow volume control voltage is determined
according to the difference between the average
room temperature and the objective temperature.
This voltage varies within the range of 6V to 12V.
The Мм max varies within the range of 9V to 12V,
just like in the case of VENT.

System Operation (Air flow volume control) (Cont'd)

When the DEMIST switch on the DEF switch is
ON, the Мм min voltage is fixed at 8V. According-
ly, the control voltage varies within the range of
8V to 12V.

B/L HEAT

\м(\}

=] VM тах
s 12 4
=
33 we
5 | 55 V/M min ,
= \ | CF)

8 | |
= | -8(18) — —1(30) 0 (32) 1(34) 8 (46)
Е Average room temperature — Objective temperature
5
< VM min voltage— — - ~ 6V |

SHA311B

4. Compensation of air flow volume

when sunload exists

In order to compensate for a change in room tem-
perature depending on whether or not the sunload
exists, the air flow volume is corrected according
to the following diagram.

In VENT ............. ММ min: 5.5to7V
Except VENT.......... Ум min: 6 to7 V
(In both cases, the upper limit of compensation
is 7V. )
VM max is the same as when no sunload
exists.

If the DEMIST switch is ON, compensation of air
flow volume by suntoad does not occur.

All mode

veu(v)

Sunload 12
~

xs
a
о
=
a
о .

Z Upper ити
5 of VM min
2 No sunload vMmin | ay
3 |Е | | | |
3 —8 (18) —1 (30) 0 (32) 1 (34) 8 (46)
Е °C CF)
2 VENT Fixed temperature of head
< — Head temperature

Except VENT . Average room temperature

— Fixed temperature

SHA292B
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DESCRIPTION — Air Conditioner (Auto)

CONTROL AT STARTING

1. Component parts

Water temperature switch is added to the compo-
nent parts of air mix door control system.

e Water temperature switch

Water temperature switch

(2 Water cock actuator ——^ ^^
и / 1

SHA312B

Specification

OFF ON

у
More than 25 (77) 40+3.5 (104+6.3)

— = Water temperature °C (°F)

SHA293B

System Operation (Control at starting)

2. System operation of control at starting

e Curve (Г) means that the coolant temperature
is below 40°C (104°F) and the room tempera-
ture at head level is lower than the objective
temperature by more than 5°C (9°F).
(Example: When sunload does not exist in
winter)

e Curve @ means that the coolant temperature
is below 40°C (104°F) and the room tempera-
ture at foot level is only lower than the objec-
tive temperature.

(Example: When sunload exists in winter)
e Curve 3) means that the room temperature at

head level is higher than the objective tempera-
ture by more than 5°C (9°F) and the room
temperature at foot level is also higher than the
objective temperature.

(The outlet door is controlled by the outlet
door contro! signal.)

e Curve @ means that the difference between
the objective temperature and actual room
temperature is less than 8°C (14°F).

In cases (Г) and @ when the voltage is higher than
6V, the outlet door is determined by the outlet
door control signal.

Мм (\)
4 ® VM max is decided by [ambient

sec. temperature — objective temperature]

12 ^

@) ©

6 + >
= ЗЕ УЕМТ | / [ег HEAT \

5. Outlet temperature
4- of floor nozzle

Set DEF [30°C (86° F)]
Water temperature [40°C (104° F)]

о —> Моде
SHA313B
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DESCRIPTION — Air Conditioner (Auto)

System Operation (Compressor, water cock control and
compensation for ambient temperature)

COMPRESSOR CONTROL

® “ECON” mode: OFF

e Except for “ECON” mode:

Ambient temperature Control

More than 0°C (32°F) ON

Less than 0°C (32°F) OFF

A/V10 ° о |

ACC battery

IGN battery Ambient
temperature

sensor

А/С | 10 GND
relay |

ф Pressure switch }
Automatic_@=wy— amplifier

ll Compressor

SHA294B

WATER COCK CONTROL

When the ambient temperature is lower than the
objective temperature, the water cock is kept open.
In other cases, the water cock is opened or closed
at the position already memorized in the auto
amplifier corresponding to the opening angle of the
air mix door 1.

Closed

>

i]
i
1

т >
1

A/M door 1 angle
(Setting value)

SHA314B

Water cock actuator >

ACC battery

| $
L000)

a

Computation
of A/M Temperature

opening | setting
degree — switch

Vacuum tank Automatic signals of
amplifier sensors

=m
~ SHA295B

COMPENSATION FOR AMBIENT
TEMPERATURE

In the temperature control system, the head-level
and foot-level objective temperatures are compen-

sated for a change in the ambient temperature.

For example, when the setting temperature is 25°C
(77°F), and if the ambient temperature is 0°С
(32°F), the foot-level objective temperature is
compensated to 30.5°C (87°F) and the head-level
objective temperature to 26.5°C (80°F). If the
ambient temperature is higher than 20°C (68°F),
the objective temperature at both levels is 26.5°C
(80° F).

Specification of objective temperature
[When the setting temperature 1s 25°C (77°F)]

Objective temperature

Pc CF}
Objective A
temperature for
foot

TM-. 30.5 (87)
— С

Objective temperature 28.5 (83)
(average temperature) 28 (82)] ~-- >

26.5 (80) --

Objective temperature 26 (79)- |
for head !

—20 —10 0 10 20 30 40
(—4) (14) (32) (50) (68) (86) (104)

Ambient temperature [°C (F)]

SHA315B
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DESCRIPTION — Air Conditioner (Auto)

System Operation
(Function of

set TEMP. adjuster)

FUNCTION OF SET TEMP. ADJUSTER

TEMP. SET ADJUSTER changes the value of the
objective controlling temperature shown above,
according to the ambient temperature, to the next
value shown below.

Fixed temperature °C (°F) |-2 (—4) 8S +2 (+4)
4 а 4+2)
Lo

+1

+2 (+4) 3232.5 (91) —
`` (90)

>

30 {30.5 (87) |
(86) Fixed temperature
28 NN for feet
(82)) \

(79) || 24 24.5 (76)
(75)] | Fixed temperature

| for head
т TT T T T

—20 —10 0 10 20 30 40
(—4) (14) (32) (50) (68) (86) (104)

Ambient temperature °C (°F)
SHA296B

Fixed temperature °C (°F) — _2 day S +2 (+4)
в _ Se (+2)(~2) о
>NQ 32

(90) 4
—2 (-4) ‘39 | 30.5 (87)

(86) Fixed temperature
for head

28 т
(82) а26.5 (80) |

— +2 (+4) — 26 7 +
(79) ©!
24 r

|
Fixed temperature75)]

(75) for feet
20 40 0 10 2 30 40
(—4) (14) (32) (50) (68) (86) (104)

Ambient temperature °C (°F)
SHA297B
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DESCRIPTION — Air Conditioner (Auto)

The self-diagnosis program is used to locate trouble

and is composed of the following two steps:
Step1......... Inspection of input system

Step2......... Inspection of output system
e Diagnosing check connector

To change the system to the diagnosis mode,
short the check terminal located at the lower

portion of the cooling unit.

Check connector —

CHECK
item | 'МРУГ joutpuT

1 о [6]
2 | fe)

= 3 (e) О

SHA316B

STEP 1 INSPECTION OF INPUT SYSTEM

The number of the part being checked and the
value detected by that part (whether that part is
disconnected or shorted) is displayed on the tem-
perature display section by the setting temperature

switch.

Displaying the цет Мо. of input system with figure during
inspecting /

-@+ о © /

When rising fa] H= rm 7
{0—>1-> 2) = Li

=

Changing input system — SET a: SET
to inspect TEMP = _

- = 25

When failing fy c= = — \
(15 14 > 13) AME

Displaying with figure if detected value is reasonable or not \
SHA317B

Function of Self-Diagnosis of Trouble

DisplNo. Item of input signal Parts to be checked

Temperature of inside In-vehicle sensor (foot)
0 air temperature sensor

(foot)

4 Temperature of in-vehicle | In-vehicle sensor (head}
sensor (head)

2 Temperature of floor Floor duct temperature
outlet sensor

3 Temperature of ventilator | Ventilator duct
outlet temperature sensor

4 Temperature of defroster Defroster duct
outlet temperature sensor

5 Water temperature SW. Water temperature SW.
display ON-OFF

6 Sunload Sunload sensor

7 Width of objective Set temp. adjuster

temperature

8 Position of A/M door 2 P.B.R. 2

9 Position of A/M door 1 Р.В.В. 1

10~ 15 | No meaning No meaning

STEP 2 INSPECTION OF OUTPUT SYSTEM

® Whether the parts of the output system are

operating normally according to the predeter-
mined pattern can be checked by applying a
hand to the outlet door, observing the air flow
indicator, listening to the operating noise, or
by measuring the applied voltage.

@ Once the step 2 program starts, the following
six parts begin their operation sequentially,
moving between stroke ends or changing all
positions.

© Operating parts

> Ат mix door 1 and air mix door 2 (same
motion)
Outlet doors (All mode)
Intake door
Water cock

Compressor magnet clutch
Blower motoroa

 
rw

Wn
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АВ FLOW AND COMPONENT LAYOUT (Auto)

Air Flow
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АВ FLOW AND COMPONENT LAYOUT (Auto)

Component Layout

SHA278B
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LOCATION OF VACUUM COMPONENTS (Auto)

Actuator (For ventilator door)

Actuator (For defroster door 1)
Intake door actuator

Actuator (For floor
door and defroster
door 2)

Water cock
(With vacuum actuator)

Power servo 1
(For air mix door 1) Solenoid

valve

Power servo 2
(For air mix
door 2)

Vacuum tank

Vacuum pump motor

(Turbocharged modei
with A.S.C.D.)

SHA341B
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A/C PERFORMANCE TEST (Auto)

TEST CONDITION

Testing must be performed as follows:
Vehicle location:

Ambient temperature

Doors:

Door window:

Hood:

SET TEMP. switch position:
Auto switch position:

Recirculation switch position:
FAN switch position
Engine speed:
Time required before starting testing after
air conditioner starts operating:

Performance Chart

Indoors or in the shade (in a well ventilated place)
More than 14°C (57° F)
Closed

Open
Open
Max. COLD

A/C (Ventilation mode)
RECIRC. ON

HI. ON

1,500 rpm

More than 10 minutes

*Connect 895 (L/B) and 866 (BR/W) terminals of check connector with jumper wire.

TEST READING

Recirculating-to-discharge air temperature table

Inside air (Recirculating air) at blower assembly inlet
Discharge air temperature at center ventilator

Relative humidity At temperature °c (°F)
% °C (°F)

20 (68) 3.0 - 5.0 (37 - 41)

25 (77) 5.5 - 8.5 (42 - 47)

50 - 70 30 (86) 10.0 - 13.5 (50 - 56)

35 (95) 14.7 - 18.4 (58 - 65)

40 (104) 19.5 - 23.2 (67 - 74)

20 (68) 5.0 - 7.0 (41 - 45)

25 (77) 8.5 - 11.5 (47 - 53)

70 - 90 30 (86) 13.5 - 17.0 (56 - 63)

35 (95) 18.4 - 21.8 (65 - 71)

40 (104) 23.2 - 26.8 (74 - 80)

HA-90



A/C PERFORMANCE TEST (Auto)/PIPING (Auto)
Performance Chart

Ambient air temperature to compressor pressure table

Ambient air

Relative humidity Air temperature
Low pressure (Suction side)

kPa (kg/cm?, psi)
High pressure (Discharge side)

kPa (kg/cm?, psi)
% °C (°F)

20 (68) 59 - 98 (0.6 - 1.0, 9 - 14) 755 - 892 (7.7 - 9.1, 109 - 129)

25 (77) 78 - 127 (0.8 - 1.3, 11 - 18) 883 - 1,030 (9.0 - 10.5, 128 - 149)

50 - 70 30 (86) 98 - 157 (1.0 - 1.6, 14 - 23) 1,010 - 1,187 (10.3 - 12.1, 146 - 172)

35 (95) 118 - 186 (1.2 - 1.9, 17 - 27) 1,138 - 1,334 (11.6 - 13.6, 165 - 193)

40 (104) 137 - 216 (1.4 - 2.2, 20 - 31) 1,295 - 1,510 (13.2 - 15.4, 188 - 219)

20 (68) 98 - 137 (1.0 - 1.4, 14 - 20) 883 - 1,020 (9.0 - 10.4, 128 - 148)

25 (77) 127 - 177 (1.3 - 1.8, 18 - 26) 1,030 - 1,177 (10.5 - 12.0, 149 - 171)

70 - 90 30 (86) 157 - 216 (1.6 - 2.2, 23 - 31) 1,187 - 1,344 (12.1 - 13.7, 172 - 195)

35 (95) 186 - 255 (1.9 - 2.6, 27 - 37) 1,334 - 1,530 (13.6 - 15.6, 193 - 222)

40 (104) 216 - 304 (2.2 - 3.1, 31 - 44) 1,510 - 1,736 (15.4 - 17.7, 219 - 252)

a. The pressure will change in the following
manner with changes in conditions:

® When blower speed is !ow, discharge pressure
will drop.

@ When the relative humidity of intake air is low,
discharge pressu re will drop.

e Refrigerant lines for auto A/C are the same as for manual A/C.

Expansion valve

Cooling unit

2.5 - 3.4
(0.25 - 0.35, 1.8 - 2.5)

| : Nem (kg-m,

Suction throttle valve

ft-ib)

Refrigerant Lines—Cooling Unit

b. The temperature will change in the following
manner with changes in conditions:
When the ambient air temperature is low, the
outlet air temperature will become low.

Super heat switch

3] 10 - 20
(1.0 - 2.0, 7 - 14)
7.4-9.8
(0.75 - 1.0, 5.4 - 7.2)

a

SHA281B
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A/C ELECTRICAL CIRCUIT (Auto)
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A/C ELECTRICAL CIRCUIT (Auto)

Notes:
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A/C ELECTRICAL CIRCUIT (Auto)

Wiring Diagram

CONDENSER
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A/C ELECTRICAL CIRCUIT (Auto)

(Cont'd)iagramD
*Connector pin numbers are valid only for this page.
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A/C ELECTRICAL COMPONENTS (Auto)

Inspection

IN-VEHICLE SENSOR AT HEAD OR FOOT
(with aspirator fan)

e For aspirator fan, check the air flow when
applying voltage.

® For thermistor detecting temperature, refer to
“SELF — DIAGNOSING SYSTEM OF
TROUBLE” and “DESCRIPTION — AUTO
А/С”. [System Operation (Air mix door
control)].

WATER TEMPERATURE SWITCH

1. Disconnect vacuum hose and two heater hoses
and harness connector.

2. Dip the water cock assembly in a container
filled with cold water and increase the tempera-
ture of the water. The switch should turn

Refer to DESCRIPTION — AUTO “A/C”
[System operation (Control at starting)].

NOTICE

e Do not separate the switch from the water
cock assembly. ,

SUNLOAD SENSOR

® Check the operation of the pointer of the
micro-ammeter when pointing the flashlight
toward the sensor and turning it off and on.
Refer to DESCRIPTION — AUTO “A/C”
[System operation (Air mix door control)] .
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

, Air conditioner relay

enser fanCond ‹ и. Diode box
“~~ motor relay

—- Compressor relay
— Vacuum pump relay

Super heat timer

Receiver

drier

аaoe Ewe уSANE

г

Foot temperature
sensor

Fan control amplifier

P.B.R. 2

Solenoid
valve bracket

1-я

Low- Р.В.В. 1
pressure ~~]

switch

! Vacuum tank |in-vehicle temperature sensor (Head)

Vacuum pump
(With motor)

Water

temperature switch

ACC relay
Blower relayVacuum pump <

motor

Bumper

Ambient temperature

sensor

Turbocharged model F.1.C.D. Non-turbocharged model —
о FC.D.solenoid АА .

——— у solenoid valve
SON

SHA342B
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

Diagnostic Procedure

Listen carefully to the customer’s complaint to correctly understand the problem. Then start the engine, sit
in the seat, and operate the control panel to check system operation on the following items (A) to (D). In
this case, check whether the air outlet grille is oriented correctly; if necessary, correct is orientation before
starting inspection.

A.T.C. normal operating condition Trouble diagnosis

(A) Ignition key ON
(a) SET and AMB temperatures are indicated on

digital meters. (Air flow indicator is not

lighted.)
(b) With blower OFF, automatic temperature

control operates in ram pressure temperature

control mode. (This system is adopted on the
‘85 models. For ‘84 models, the air outlet ts
fixed at DEF.)

(1) Check if MANUAL DEF SW is depressed. (when all
indicator lamps are off and blower is set at Hi.)

(2) Check if the power supply is connected to the control
amplifier.

(3) Check if the body ground terminal of the control
amplifier is connected to ground.

If items (1), (2) and (3) above are all normal but item (а}
at left is not normal, the control unit is fualty.
When the ram pressure temperature control or mode
control or mode control is faulty with A/C switch OFF,
use the self-diagnosis program.

(B) Model SW (AUTO, DEF) ON
(a) The outlet mode is determined according to the

ambient air temperature and sunload.
If the engine cooling water temperature is low

when starting the engine, the system is set
temporarily in the start control model.

Example

© Low Tu and Low Tw > Start in DEF mode
о High Tu, Low TL and Low Tw > Start in

VENT mode

*

(b) If ambient air temperature is above 0°С (32°F)
in A/C mode, COMP is ON.

(1) In economy mode, comp is OFF.

(2) DEF SW ON
(a) in-DEMIST mode, air comes out of

FLOOR and DEF.

Lo: 8V

Automatic temperature control and REC
switch are refused.

(b) In DEF mode, air comes out only from
DEF. Manual Lo is operable.

(1) Items to be checked when mode control is abnormal.
(a) Ambient temperature sensor

(b) Suntoad sensor ... Perform self-diagnosis of input
system.

(c) Air valve, actuator ... Perform self-diagnosis of
input & output system.

(d) Check harness connectors.

(2) Checking procedure when start control is faulty
(a) Water temperature sensor

(b) TdL sensor

(c) Tu, TL sensors
Perform self-diagnosis of input system.

(d) Air vlave actuator ... Perform self-diagnosis of
input & output system.

(e) Check wiring and harness connectors

(a) Ambient temperature sensor ... Perform self-
diagnosis of AMB temperature indication and
input & output system.

(b) Harness wiring and connectors

(a) Air valve and actuator

(b) COMP Magnet clutch

Perform self-diagnosis of input & output system.

(а) Air valve actuator (for blower door}
(b) Blower speed

Perform self-diagnosis of input & output system.

(а) Perform self-diagnosis of input & output system.
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LOCATION OF A/C ELECTRICAL COMPONENTS (Auto)

Diagnostic Procedure (Cont'd)

А.Т.С. normal operating condition Trouble diagnosis

(C) TEMP SW change

(1) Air outlet temperature varies with a change in

set temperature.

(2) Blower speed varies with the set temperature.

(3) W/C operation and intake mode vary with the
set temperature.

(a) Ть, Tu, TdL, Tdu, Tdd, Tw, Zc, Та... Self-
diagnosis of input system

(b) PL, Pu ... Self-diagnosis of input & output system
(с) Air valve, actuator ... Self-diagnosis of input

& output system

(d) Check wiring and connectors.

(a) TL, Tu
(b) Fan contret system

Perform self-diagnosis of input & output system.

(a) Air valve and actuator

(For control of intake door)

(For control of water cock)
Perform self-diagnosis of output system.

(D) manual SW operation

(1) Blower speed is set at Hi or Lo by blower Hi-Lo
switch.

(2) Air intake mode ts changed to REC mode by

REC SW.

(1) Fan control system

Perform self-diagnosis of input & output system.

(2) Air valve and actuator

(For control of intake door)
Perform self-diagnosis of input & output system.

(1) Diagnosing functions
The diagnostic program facilitates detection of failed points, and permits diagnosis in the following two

modes:

{а) Input system inspection ................ Inspection of sensor and potentiometer (Step 1)
(b) Input-output system inspection .......... Inspection of actuator, W/C, COMP, and blower motor

simultaneously with inspection of item (a) (Step 2)
Shown below are examples of efficient use of this diagnostic function.

* “Input system inspection” permits inspection of the temperature of all sensors, power servo stroke

and other functions while operating the A.T.C. system normally. Hence, this can be utilized to

determine whether or not a device is normal according to the data obtained.

In “Input & output system inspection”, the specified control voltage is applied from the control unit

to the blower control amplifier to control the blower motor speed when inspecting blower speed.

Accordingly, whether the control unit and the blower control amplifier are normal or not can be

determined by checking whether the control voltage is normal.

In the simultaneous inspection of the input & output system in item (b) above, the air-mix door is

forcibly actuated by the specified stroke during inspection of the output system. By reading the

potentiometer during inspection of the input system as mentioned in (a), it is possible to determine

whether the temperature control system is operating normally.
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)

CHECKING PROCEDURES FOR INPUT
SIGNALS

1. For Input Test 1-0 through 1-9, plug the test
connector into the check connector. Do not
connect the wire leads (A and B) at this time.

Check
connector (male)

SHA343B

Inspection of Input System

2. Turn the ignition to “АСС” position and press
the “ЕСОМ/АС” button once.

3. Set data number by tuning set temp. button.
Read figures indicated on “АМВ”’ indicator.

Se
FACED
ear

When rising =

{0—1- 2) =
= SE

Н

When falling c= || ame
(9-8-7)

SHA344B

iy

Judgement (AMB section)

Abbrev. | Terminal No. | Indicated No. Unit to be checked
Good No good

In-vehicle sensor
|-0 857 (BR/Y) 0

(Foot level)

In-vehicle sensor
|--1 863 (ВАЛМ)} 1 i(Head level) а —17 [2] ... Disconnection
|--2 858 (Y/W) 2 Floor duct sensor Inspection 83 [181] ... Short-circur
I-3 860 (Y/R) 3 Vent duct sensor

1-4 859 (Y/B) 4 Diff duct sensor

Water temperature —17 [2] ... OFF (Тм < 40°C, 104°F)
|5 862 В оо о

{L/R} 5 switch 83 [181] ... ОМ (Тм 2 40°C, 104 F)
0 [32] (No sunlight) to approx. 40

{- 2 В6 с (BR) 6 Sunload sensor [approx. 104] (Fine weather) ... Note 1)
Ob; Good

17 _ 7 Бест temperature 0- 64 [32 - 147]
fine adjusting switch

1-8 870 (G/R) 8 FBP2 (Floor side) Varies in the range of approx. 40 to
|--9 869 {G/Y) 9 FBP1 (Vent side) approx. 20 [арргох. 104 to approx. 68]

— 10 - 15 — —

Note 1) The value change gradually.
Note 2) ] is for “ЕР” marked items.

) indicates lead color.
The value in [
The letter in (
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)
Inspection of Ambient Inspection of Output System ___
Temperature Sensor

Turn the ignition to “АСС” position.
Read figures indicated on ‘‘AMB” indicator.

How to judge

Terminal No. 864 (L/W)
The letter in ( ) indicates lead color.
OK — Reasonable ambient temperature
—49 [—56]* : Open sensor
83 [181] : Shorted sensor
*Figures т [ ] indicate degrees Fahrenheit.

(U.S.A. model)

CHECKING PROCEDURES FOR OPERATION
OF ACTUATORS

1. For Input/Output System Test 0-1 to 0-6,
connect leads A and B, and plug the test
connector into check connector.

A р,А Test connector (female) SHA345B

2. Start the engine and press the “ЕСОМ/АС”
button.

3. Check that output parts operate smoothly
using the following table.

e The way to make sure of the operation of
actuators. SET No. AMB

1) By digital indicator [DATA No.] [DATA| .
2) By A/CON operation indicator.

(es) [$8 ][ wr)

[=> Lu] [44
SHA346B

e How to read display in inspection chart.

Indicates that indicator is
illuminated ш list of
checking items.

Indicates lamp is on (not
included ш list о
checking items).

3) By feeling. (air velocity or temperature at

ventilator grilles.)
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SELF-DIAGNOSING SYSTEM OF TROUBLE (Auto)
Inspection of Output System (Cont’d)

Step Checking Time (SEC) Terminal NNo. Item Procedures of confirming operation 0 4 8 12 16 rminal No

4 4 | | |
| | и т

@ Read the position of feedback potentio Full 1 a |
{1 9 steps) Hot | В

Ап mix Full 1 | 882 (W/R),
door 1 Cool ' ! ' т Е 883 (W/Y)
(Upper) i

Objective display value 104 86” 68
(40) (30) (20)

0-1 т T "
1

® Read the position of feedback potentio Full | a |
(1-8 steps) Hot к

Air mix Full | | р
4 884 (W),

door 2 Cool | | р 885 (W/L}
(Lower) 1

Cle 104 * 86 * 68 *Objective display value РВ (40) (30) {20}

16 (SEC)@ Ах сопдшопег operation tndicator DEF > 20 2 28 72
@ Touch with each outlet by hand VENT. - DEF/VENT

J Changeover
B/L { | 887 (В/У)

0-2 Outlet DEMIST 4 ' 1 Й FOOT
Oe > Oe » = с OID Opens/Closes

886 (А)Display S68 =a) “os OD»
DID) | Oc» OO. | oop

32 36 4 44® Ах conditioner operation indicator REC | м р 48
® | \ |Look at the intake door spring Partial ' \

Intak REC | 1
03 ntake Fresh air + at i 880(R/L),

door t 1 | Й 881 (R/G}

Bol BoD >| | otc
Display OOD СУСЕ> | Oram) | Sec

[>23 Е> | Ccoc> (> i

48 52 56 60 64
® Air conditioner operation indicator ON + : = |
® Look at the water cock and touch with ' |

the diaphragm of cock. | | |
0-4 Water OFF | | _cock | | | | 564 (GI)

aa [a] | ee SID | Ooo | ORD
Display СЛЕ OOO | OC 1923»

>| lo Omi OOM | oc

64 68 72 76 80
@ Air conditioner operation indicator ON р ; i |

@ Look at the magnet clutch I 4 m4
! |Я |

Compressor OFF | р

9-5 | clutch | ! ! 567 (Y/L)
й ССЗ Е OID |209» | CCD

Display (“REC” “‘DEF”’) OCD |] в Г Om. |OmD
DED СЕ | Cae | oOoi>

80 96 112 128 144
® Air conditioner operation indicator 12 (Vv) | й
@ Touch with each outlet by hand. 8 Blower relay

. @ Measure the applied voltage of motor 4 Л | 571
0-6 Blower | Signal for

motor OFF | | 1 | amount of air
55 [55 (cmc [cmc 68 (GW)

Display OOD Ow OOD | ooiD
> |295 |259 coc

*Figures in [
The letter in (

] indicate degrees Fahrenheit (U.S.A. model).
) indicates lead color.

SHA613B
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TROUBLE DIAGNOSES (Auto)

CONTENTS

Circuit for trouble diagnoses еее eee иене HA-105
Connector inspection position and terminal arrangement for diagnosis 2.0.0... cece eee eee ees HA-106
Auto A/C system 912900918... еее eee eee не" HA-108

(AO) Check to see if SET AMB. temperature is displayed when ignition switch is set
to ACC, or when engine is running еее еее HA-108

Input system diagnosis ...... еее нее" HA-110
(BO) Inoperative input system „еее еее HA-110

Output system 912910818... неее HA-112
1) Inoperative air Mix Ф00Г (еее HA-112

(CO) Input & output system: Check 1-8 and 1-9 for proper operation ............. HA-112
2) Doors, water cock and compressor diagnosis „(еее HA-114

(DO) Check if 12 volts are present at terminal 867 (OR) with connector @) in place ... HA-114
(EO) Check if 12 volts are present at terminal 561 (OR) when connector ©) is

connected ..... cee ce eet eet ee tees HA-115
(FO) Check if 12 volts are present at lead wire (OR) of air valve located on

VACUUM tank... 0. ee es HA-116
(GO) Check if 12 volts are present at lead wire (L side) of air conditioner relay

located in engine compartment ........ еее еее HA-117
3) Blower motor diagnosis (еее неее" HA-118

(HO) Conduct self-diagnostic checks on input & output system „еее. HA-118
Automatic amplifier diagnosis (еее ии HA-120

1) LCD (Liquid Crystal Display) or LED (Light Emitting Diode) does not glow ............ HA-120
(10) DoLCD’sor LED’sglow? еее еее НА-120

2) Operating (Buzzing) sound is not emitted. „еее, HA-121
(JO) Disconnect buzzer connector from control subassembly and apply 12 volts

across buzzer terminals (red @ and black ©) to see if buzzer sounds ......... HA-121
3) Switches on switch panel assembly do not operate. .... 2... eee erect teeters HA-121

(KO) Does MANUAL DEF. switch turn on and off properly? „(ее HA-121
4) Erroneous display during inspection of the input уе... еее. HA-122

(LO) Are all numbers except 1-7* correct? (еее еее тени HA-122
5) Erroneous operation during inspection of the output system .....- 2. e ee eer eee HA-122

(MO) Does air flow indication change properly? „(еее HA-122
6) Manual Def. indicator does not come ON .. 1... еее" HA-122
7) Escutcheon lamp does not come ON ... 6... eee еее HA-122

Replacement of control subassembly and switch panel assembly ....... еее, HA-123
Blower continues to rotate in HI mode ......... ee eee eee ete eee еее HA-124
Blower rotates only in LO mode ...... еее иене HA-124
Blower motor does not rotate 21... еее еее ие HA-125
Blower speed changes variably .......- 2. еее" HA-125
No air is discharged from vent outlets еее HA-126
No air is discharged from floor outlets „(еее HA-126
No air is discharged from defroster outlets .. еее еее HA-127
Hot air is not discharged or outlet air temperature does not change .... + seer ree eres HA-127
No cool air is discharged... 0.2... c eee eee tt иене" HA-128
Cool air at foot level will not stop or is discharged intermittently .......--.+-e eee e reer eres HA-129
Outside air is not drawn into compartment ...... еее, HA-129
Discharged air is {00 COO]... 6. eee ee ее HA-130
Discharged air is not соо... еее еее" HA-130
Compartment is 100 hot... 6... eee eee ete eee eee eee eee ees НА-131
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TROUBLE DIAGNOSES (Auto)

Compartment will not become warm Ln eee eee eee eee eee ee eee ene eens HA-131
e Temperature of air discharged from floor outlets fluctuates ....... еее. HA-132
e@ In-vehicle temperature fluctuates ...,.... cc eee tee tte ee HA-132
® Temperature of air discharged from def. outlets on instrument panel fluctuates ............. HA-132
Indicator lamp for refrigerant gas shortage is ON even though amount of refrigerant gas is
appropriate A/C gas warning lamp comes ON ...... 6... eect ee eens HA-133
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TROUBLE DIAGNOSES (Auto)

Circuit for Trouble Diagnoses
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TROUBLE DIAGNOSES (Auto)

CONNECTOR INSPECTION POSITION AND TERMINAL ARRANGEMENT FOR DIAGNOSIS

Connectors are accessible for inspection after removing floor covers (left and right) and glove box.
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TROUBLE DIAGNOSES (Auto)

AUTO A/C SYSTEM DIAGNOSIS

(АО)
Check то see if SET AMB. temperature is displayed when ignition switch is set
to ACC, or when engine is running

Cc

4

оо

0.0.0.00

——

* Temperature indicator SHA615B

section

* Temperature indicator
section alone lights up
when ignition switch is
ON.

О.К. < М.С.
(Al) | ? (A5) 1

Check to see if air flow indicator glows Check to see if MANUAL DEF. switch is
when AUTO ECON A/C or DEM/DEF. operated. (Indicator glows.)
switch is pushed. 4

Manual def. operating state
* Indicator lights

-@+ Жо

LIE 5 |=
0.0.0.95

Щ

ЗНАб16В * Indicator section OFF

. М.С. О.К.О.К | (Аб) | (A7) NS.

(А?) Release Ha AL DEF. Check to see if 9.0 volts
. . switch. (Indicator is off. (approx.) are applied to

Faulty automatic amplifier. automatic amplifier’s power

terminals (563, 565 and 787).

(A3)

Check input and output
> systems, using self-diagnosing

functions.

М.С. О.К.

+ (A4) у у Vv

If no faulty condition is
Check, repair and/or replace
faulty parts.

detected in diagnosing
steps 1 and 2, check con-
nectors @,@, ©, ®M
and (8), then firmly secure
them before delivery to
the user.
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TROUBLE DIAGNOSES (Auto)

(ag) OK] (AQ) 4 NG.
Faulty AUTOMATIC
AMPLIFIER

Check harness and fuses.
Repair as required.

Inspection procesure:
Refer to Connector arrangement diagrams (1) to 89
shown in HA-107.
1. Inspection of connectors (7) and @), located

near the cooling unit, to heater unit connecting
section.
(1) Disconnect the connector and check the

voltage at terminals 563, 565 and 787 on the
cooling unit side. (Voltage must be greater
than 9 volts.)

\ 565

SOOTOF Ф ЕЕЕБЕРЕЕЕЯН
о 563

ВЕТРЕ
a

= (1) Lose
(Body ground) SHA617B

2.

(2)

(1)

(2)

{1}

{2}

Check the voltage of terminal 954. (Voltage
must be 0 volt.)

If the result of inspection 1 above is no good,
check the fuse of ACC Vb in the fuse box.
If the result of inspection 1 above is O.K.,
connect connectors @ and and discon-
nect connector @) on the rear side of the
control unit.

Check the voltage of
565 |] |563 | terminals 563 (OR),

565 (SB), 787 (L/B),
787 |954 1955 | 954 {В} and 955 (В).

If it is difficult to check
with connectors (7)

and connected, this inspection may be
substituted with the continuity check
between connectors (7) and and connector
@.

If the result of inspection 2 above is по good,
continuity of the harness between connectors
@ and and connector @) is faulty.
If the result of inspection is O.K., the control
unit is faulty.
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TROUBLE DIAGNOSES (Auto)

INPUT SYSTEM DIAGNOSIS жМитрег$ displayed on indicators.
When the indicator at 1-0 thru 1-4
shows only —17 [1], check line
861 (sensor ground = 0 V).

Number: Canada model (BO)
U.S.A. model! INOPERATIVE INPUT SYSTEM

[Checks using self-diagnosing functions]

(B1) {В2) {В5) (В8)

(checks with? a |Checks without using self- Fault
diagnosing functions] One of I-0 thru 1-4 are . М . .
False amb. air temp. faulty. Faulty 1-5 Faulty 1-6 1-7 to 1-9.
indication

У У

Ambient temperature Faulty-sensor terminal Water temperature sensor Sunload sensor terminal
sensor terminal Open ..... —17 [1] terminal Open ..... 0 [32]
Open ..... —49 [-56] Short ..... 83 [181] Open ..... —17 [1] Short ..... 102 [-42]
Short ..... 83 [181] Short ..... 83 [181] {Number changes

gradually ]

*Yes || N *Yes No *Yes No
(B3) 1 (B4) re (Be) J (В7) + (B9) Т (810) +

Replace amb. Check and repair Replace and Check and Replace Check and
temp. sensor. harness: check water repair faulty sunload repair harness.

temp. harness. sensor. (Line 855)Step No. Check sensor. (Line 862)
1-А Line 864
1-0 Line 857
1-1 Line 863 l
1-2 Line 858 у

3 Line 860 (B11) Refer to OUTPUT SYSTEM DIAGNOSIS
1-4 Line 855 . .

if 1-8 or 1-9 is faulty.

(B12)! Refer to AUTOMATIC AMPLIFIER DIA-
*Yes: Open or short GNOSIS if 1-7 is faulty.

[INSPECTION PROCEDURE|

Conduct inspection referring to connector arrangement diagram on page HA-107.
Procedure 1

(1) Н AMB display on the control panel is faulty, disconnect the ambient temperature sensor connector

from the front bumper. If the display is —49°С (—56°F) when disconnected, and 83°C (181°F)
when the harness side is shorted, the auto amplifier and harness are O.K., but the AMB sensor is

faulty. (Check the sensor for temperature-resistance characteristics.)

(2) М the display does not change from —49°C (—56°Е) even when shorted, the connection of 864

line (L/W) is faulty.
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TROUBLE DIAGNOSES (Auto)

Procedure 2

(1) ®

(2) ®

(3) ®

(4) ®

If display of | — 0 is faulty, disconnect the connector (16); No the display while disconnected
is —17°С (2°F), shortcircuit terminals 857 (BR/Y) and 894 (L/B). If 83°C (181°F) is indicated,
the auto amplifier and harness are O.K.
No the indication is faulty, continuity of the harness between the connector and foot-level
sensor is poor, or the sensor is faulty. (Check sensor temperature-resistance characteristics.)
If the result of the above test is O.K., check the aspirator motor operation.
If the display of | — 1 is faulty, disconnect the connector (No); if it is —17°С (2°F) with the
connector disconnected, and 83°C (181°F) when male terminals 863 (BR/W) and 861 (L/B)
are shorted, then the connection of the auto amplifier and harness is O.K.
If the display does not indicate the above values, continuity of the harness between the con-
nector (1) and head-level in-vehicle sensor is poor, or the sensor is faulty. (Check the sensor for
temperature-resistance characteristics.)
If the above checks are all O.K., check operation of the aspirator motor and condition of air
seal.
Н the display of | — 2 and | — 3 is faulty, perform similar checks оп the connectors @ and ®.
(Check the harness side connector for open or short.)
if the display of | — 4 is faulty, check the connector {2 for open or short between female ter-
minals 859 (Y/B) and 890 (L/B).

Procedure 5

Disconnect the water temperature switch of the water cock mounted in the engine compartment.
Check the harness for open or short.

Procedure 8
НО (32) is displayed with the connector @) removed, the harness connection is О.К.
Move the vehicle into the sun and disconnect the connector. Then, check for change in current
value between male terminals 855 (BR) and 890 (L/B).

In fine weather: If the output is on the order of mA and it drops to 0 mA when the sunload
sensor is covered, the display is normal.
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TROUBLE DIAGNOSES (Auto)

OUTPUT SYSTEM DIAGNOSIS

1) Inoperative air mix door

INSPECTION PROCEDURE — Air Mix Door

(CO)

Input & output system: Check 1-8 and 1-9 for proper operation.

М.С.
(C1) 1

868 (12 V), 871 (0 V) and 958 (0 V)
Measure voltage at the following male terminals of connector @ .

$
Check continuity between terminals 867 (OR) of
connector @) and 563 (OR) of connector (2.
Check continuity between terminals 868 (B/W)
of connector @) and 861 of connector 5.
Check continuity between terminals 871 (L/B)
of connector @) and 861 of connector ©.
Check continuity between terminals 958 (B) of
connector (6) and 957 (В) of connector @.

| N.G.
(C11) 4

(B/W) {L/B) (B)
Figures in ( ) refer to standard voltages.

O.K. М.С.

(C2) 1 (C10)
Measure resistance between the following female
terminals. Resistance should be approximately
140 ohms. ‚ О.К.

a) 867 (OR) — 884 (W/B) м
b) 867 (OR) — 885 (W/L)
с) 867 (OR) — 882 (W/R)
9} 867 (OR) — 883 (W/Y)

О.К. М.С.

(Note 1)(C3) 4 (C4) 4 Faulty air valve

Connect connector (9) and check for presence of
voltage at terminals 882, (W/R), 883 (W/Y), 884
(W/B) and 885 (W/L) while diagnosing input &
output system. (Voltage at each terminal should
be alternately 12 and O V at 4-second intervals.)

Poor harness connection

* (C5)

O.K. М.С.

$

tiometer voltages)

Measure voltage produced at terminal 869 (G/Y)
and 870 (G/R) of connector (9). (PL and PU poten-

(C12) }

О.К.

Check continuity at terminals 882 (W/R), 883 (W/Y),
884 (W/B) and 885 (W/L) between connectors (9)
and (5).

| N.G.
(Note 2) ‘ {C6)

Check output from
air valves No. 5 and
No. 9 on power servo
side.

О.К.

(Note3) ¥ (C7) (C13)

О.К.
‘

М.С.

}(C14)

Faulty potentio-
meter(s)

Faulty control unit Faulty harness

(2) Broken circuit
@ Loose screw

М.С.

(Note 4)y _(С8) | {С9)

Faulty link or
power servo

Faulty air valve
No. 4,5, 8 ог9
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TROUBLE DIAGNOSES (Auto)

INSPECTION PROCEDURE

Use layout of connectors (Г) through @ on page HA-107 as an inspection guide.
(Note 1)

(Note 2)
(Note 3)

(Note 4)

Other

*

Indicatio
ns 

of
 

1-8
 

and
 

1-9
 

°C
 

(CF
)

Check while starting engine and diagnosing input & output system.
Same as Note 1 above. Faulty input vacuum line can be determined by fixed DEF mode.
After disconnecting vacuum hose from air valve No. 5 or No. 9, connect vacuum hose (on
hand) to the hose. Suck air from and blow air into hose orally or by using a vacuum pump and
check if potentiometer reading varies with changes in air temperature. If potentiometer reading
does not change, link may be jammed, power servo may not be installed properly (loose screws,
etc.) or power servo may be faulty.
In а manner similar to Note 3 above, disconnect vacuum hose from air valve No. 5 or No. 9
and connect vacuum hose (on hand) to the hose. Suck air from and blow air into hose orally
or by using a vacuum pump. If air temperature does not change regardless of control operation
of photo amplifier for power servo, link may be jammed, power servo may be installed im-
properly (loose screws, etc.) or power servo is not functioning.
If air valves constantly repeat ON-OFF operation when ATC and input & output system func-
tion properly, air valve(s) may be leaking.

Performance characteristics of PL and PU-potentiometer voltages and input indications (#8 and 9)

Approx.

64 (147)

Approx.
40 (104)

Approx.
20 (68)

F/HOT у _77 Proper function range

F/COLD

|

Potention output voitage
SHA618B
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TROUBLE DIAGNOSES (Auto)

2) Doors, water cock and compressor diagnosis
While checking input, output system, check solenoid valves, relays, vacuum pressure, etc., using the
following tables as a guide.

Normal solenoid valve and relay operation
Positive (+) side: Approx. 12 V (Constant)
Negative (—) side: OFF (approx. 12 V)

ON (0 volts)

INSPECTION PROCEDURE — Doors, Water Cock and Compressor

Check operation of air valves and relays while inspecting input & output system.

Air valves and relays Positive (+) side
of coil

Е A/V or relayPositive (+) side: Approximately 12 volts (constant) |
Negative (—) side: Approximately 0 volts (OFF) Control
(Downstream of coil): Approximately 0 volts (ON) unit Negative (—) side
* Be careful not to short-circuit positive and negative sides of coil. of col

Otherwise, transistor(s) inside control unit may be damaged.

2-1 Inspection Procedure — Air Outlets = AIN relay operationcircuit

(DO) SHA619B

Check if 12 volts are present at terminal
867 (OR) with connector @) in place.

] М.С.
(D1) OK (57) у
Disconnect connector (9). Check if resistance : inui i ibetween terminals 867 (OR) and 886 (B) and «О.К. ть 867
between 867 (OR) and 887 (R/Y) is approximately | tor @
140 ohms. nector че.

| | N.G
O.K. М.С. =(D2) } (09 + (08) +

Connect connector . Poor harness connection
F@. Check if 12 and Faulty air valve

y
0 volts are alternately
present at terminals
886 (R) and 887 at
approximately 8-second
intervals.

ок. | М.С.

(04 1 (D9) |
Check if vacuum pressure is produced at actuator
connections from air valves No. 6 and 7.

(D10)

Check if continuity exists in lines 886 and 887 of
connectors (9) through ©.

pS:OKT (D11)(05) ОК] (D6) No6.
Faulty link or |

actuator Faulty air valve Faulty control unit Poor harness connection
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TROUBLE DIAGNOSES (Auto)

Mode Door Operation

Air valve actuator Air valve Actuator

Mode No. 6 No. 7 DEF door VENT door FLOOR door

DEF OFF OFF Atmospheric pressure

VENT ON OFF Vacuum pressure Atmospheric
Air outlet pressure

B/L ON ON Vacuum pressure

HEAT OFF ON Atmospheric pressure Vacuum pressure

2-2 Inspection Procedure — Intake Doors

(EO)

Check if 12 volts are present at terminal 561 (OR) when connector (5 is connected.

О.К. М.С.

(E1) $ (Е7) $
Di © . . Check if continuity exists between terminals 561

isconnect connector . Check if resistance ок (OR) of connector (9 and 563 (OR) of connector

between terminals 561 (OR) and 880 (R/L) and 4 — @ . Check if continuity exists between terminals
between 561 (OR) and 881 (R/G) is approximately 952 (В) of connector 4 and 952 (В) of connector
140 ohms. @)

О.К. N.G. | N.G.
(E2) | (ЕЗ) 1 (E8) }

Connect connector Faulty air valve Poor harness connection
@ . Check if 12 and assembly
О volts are alternately
present at terminals
880 (R/LY) and 881
(R/G) at approximately
4-second intervals.

О.К. | N.G.
E4) | (EQ) }
Check if vacuum ргез- Check if continuity
sure is produced at exists in lines 880
actuator connections (R/L) and 881 (R/G)
from air valves No. 2 between connectors
and 3. 45 and ©.

O.K. | N.G.

(65) O-K J (ce) {| NS. (eE10) | (E11) J
Faulty link Faulty air Faulty control Poor harness
or actuator valve unit connection
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Intake Door Operation

Air valve actuator
Air valve No. 3 | Air valve No. 2 Double-action actuator (intake door closed}

Mode

Inside air ON ON Vacuum pressure (at 1st and 2nd positions)

Air inlet inside-outside air ON OFF Vacuum pressure (at 1st position)

Outside air OFF OFF Atmospheric pressure

2-3 Inspection Procedure — Water Cock

(FO)

Check if 12 volts are present at lead wire (OR) of air valve located on vacuum tank.

(F1)
О.К

Check if resistance between air valve terminals is
approximately 120 ohms.

О.К.

(Е2) OKT 1“.6.
F3)

Connect connector to
air valve and measure
terminal voltage at lead
wire (OR). 12 апд 0
volts should be alter-
nately present at
approximately 8-
second intervals.

Faulty air valve

(F7) No6.

Check if continuity exists between harness terminal
(OR) of air valve and terminal 563 of connector (2 .

|
(Fa) | NG.

Poor harness connection

(F4) OKT

Check if vacuum pressure is produced from air valve.

|
(ЕБ) OKT

(F6)
LNs.

Faulty water cock’ Faulty air valve

(F9)
Check if continuity exists between terminal (OR)
of air valve and terminal 564 of connector ©.

LN.
(F11)

Poor harness connection

1.5.

(210) O.KT

Faulty control unit

Water cock operation

Air valve actuator
Air valve Water cock actuator

Water cock

Open OFF Atmospheric pressure

Close ON Vacuum pressure
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TROUBLE DIAGNOSES (Auto)

2-4 Inspection Procedure — Compressor

(GO) 50
Check if 12 volts are present at lead wire (L side) of % For installing location,
air conditioner relay located in engine compartment. | > see page HA-97.

' Y/G SB

\ SHA621B

О.К. М.С.

(61) | (67) }
Check if resistance between terminals which connect
lead wires (Y/L and |) is approximately 75 ohms.

| ок.

О.К. | N.G.
(G2) ; (G3) }

Check if 12 and 0 volts Faulty relare alternately present aulty relay
at terminal (Y/L)
at approximately 8-
second intervals (with
relay in place).

О.К.

Check if continuity exists between lead wire (L side)
of air conditioner relay and IGN.

| N.G.
(G8) }

Poor harness connection

М.С.

(G4) 1
Check if 12 and О volts are alternately present at
lead wire (Y/G) connected to relay at approximately
8-second intervals.

О.К. | N.G.
(G5) ; (G6) |

Faulty magnet clutch
(incl. relay to magnet Faulty relay
clutch harness)

(G9) }
Check if continuity exists between terminal (Y/L)
of relay and terminal 567 (Y/L) of connector ©).

(G10)

О.К. | NG.
1 (G11) }

Faulty control unit Poor harness connection

Compressor operation

; Relay
Compressor ON ON

Compressor OF F OFF
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3) Blower motor diagnosis

INSPECTION PROCEDURE — Blower & Motor

(HO)
Conduct self-diagnostic checks on input &
output system,

(H1) y

Check if 12 volts are present at terminal 560 (B/R)
of connector @.

О.К. М.С.

(H2) 4
Check if 0, 0.6, 2.3 and 4 volts are alternately present
at terminal 568 (G/W) of connector (9 at 16-second |, О.К.

(Note 1) (H9) }

Check if continuity exists between terminal 560
(B/R) of connector @) and 15-A fuses (two each)intervals. :Check if 0 voit is present at terminal 952. in fuse box.

О.К. М.С. М.С.
(НЗ) | (H4) 4 (Note1) 4 (Н10)

Check if a train of Check it continuity
0, 4, 8 and 12 volts exists between termi- Check blower relay
are repeatedly present nals 568 (G/W) of located above fuse box.
at terminal 578 (В/\} connectors (8 and ©.
of connector at
16-second intervals.

О.К. | N.G. O.K. N.G.
(Note 21 (НБ) (н6 (H7) og (H8) {

Faulty bl Faulty fan Terminal line 568
аиту lower control Fault junit (GW) between соп-

motor amplifier аи Ту contro! unt nectors @8 and ©
broken
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TROUBLE DIAGNOSES (Auto)

(Note 1) When ignition switch is set to ACC, current flows through blower relay coil. With ignition
switch held there, activating switches “AUTO”, “ "’ and “SW” on control unit causes down-
stream side of relay coil to be grounded so that blower relay activates. No blower motor does
not activate due to problems in its power supply, it will be due to one of the following causes:
(a) Lead wire (W) between fusible link and relay is broken,
(b) The line between lead wire (W/G) of relay and terminal 560 of connector @) (including

two 15-A fuses) is broken,
(c) The line between lead wire (S/B) of relay and fuse (ACC) is broken, or
(d) The line between lead wire (G) of relay and terminal 571 of connector © is broken.

=—>5 if

Blower relay connection

To blower fuse of
fuse box (W/G) фи L w — W (connected to fusible link)

To terminal 571

of connector ®
on control unit — сб $B — SB (connected to ACC in fuse box)

SHA622B

(Note 2) И blower starts when manual DEF switch is activated, problem is due to poor body ground of
fan control amplifier.

(Note 3) Output performance characteristics of fan control is shown below.

12 |
10 ZA>

o
moЕ ря
о8 8 rat
Г й8 6 4
Е и |:
E 4} —4 |
Ф
= |

00.6 2.3 4

Terminal 568 уоКаде (V}
SHA620B
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AUTOMATIC AMPLIFIER DIAGNOSIS

1) LCD (Liquid Crystal Display) or LED (Light
Emitting Diode) does not glow.

(11) y

(10)

[ Do LCD's or LED’s giow? |

LCD's & LED's off

BN
AUTOECON A/C oem ee la) [#] [#7

[—} | [<n]

OFF LO wi REC TEMP iit

0.0.0 0

LED’s off

|

co SHA388B

LCD's off

When ignition switch is set to ACC, check

955.

(12)

(18) у (19) у
Replace switch panel [Do some LCD's glow? |

Yes

x

Check to see if air is discharged from A/C

system when AUTO or DEM

switch is pushed.

Yes

{4} ь

assembly,
Replace switch panel

to see if more than 9 volts are produced at assembly.
563, 565 and 787 and 0 volts at 954 and

No

(13)
Is MANUAL DEF. switch

DEF. activated?

No Yes No

(15) : (16) р (Г7} q
Replace control Release MANUAL Check harness 563,
subassembly. DEF. switch. 565, 954 and 959 line.

If there are faulty lines,
repair these lines.

Yes

(110) y

No

(111) |

Replace switch panel assembly.

(112)

Check to see if two back lamps located on
rear of control panel are burned out.

Yes

У

No

(113) |

Replace faulty back lamp(s). Replace control subassembly,
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TROUBLE DIAGNOSES (Auto)

2) Operating (Buzzing) Sound is not Emitted.

(JO)

Disconnect buzzer connector from control subassembly and apply 12 volts
across buzzer terminals (red @ and black © } to see if buzzer sounds.

y

| Replace control subassembly. |

3) Switches on Switch Panel Assembly do not Operate.

(KO)

Does MANUAL DEF. switch turn on and off properly? |

Yes No

(K1) у (K8) y
15 SET AMB, temperature displayed when Disconnect MANUAL DEF. switch connec-
ignition switch is set to ACC? tor. Check to see if resistance between

terminals is О ohm when switch is on and
infinity when switch is off.

Yes No

(K2) у (K3) q
Check to see if air is discharged from A/C Check (10) ~ (113) [auto-

DEF. matic amplifier as per item 1)system when AUTO or DEM. above. ]
switch is pushed.

Yes No

(K4) q (K5) \
Check to see if buzzing sounds or air flow Replace switch panel
display changes when switches are operated. assembly.
(In DEF./DEMIST. mode, REC switch is
not effective.)

Yes No Yes No

(K6) у (K7) + (К9) : (K10) у
Replace control Replace switch panel Replace control Replace switch panel
subassembly, assembly. subassembly. assembly.
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TROUBLE DIAGNOSES (Auto)

4) Erroneous Display during Inspection of the Input System

(LO)

Are а! numbers except |-7* correct?

Yes No

(L1) у (12) у
Replace switch panel assembly. Replace control subassembly.

5) Erroneous Operation during Inspection of the Output System

(MO)

Does air flow indication change properly?

Yes No

(М1) } (M3) |
Abnormal changes in signals at output Are changes in signals at output terminals
terminals. correct?

Yes No

Replace switch panel assembly. Check (10) [automatic amplifier as per item Replace control subassembly.
1) above.]

6) MANUAL DEF. indicator does not come on.
Replace switch panel assembly.

7) Escutcheon lamp does not come on.
Check for burned-out lamp located at rear of switch panel assembly.
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TROUBLE DIAGNOSES (Auto)

REPLACEMENT OF CONTROL SUBASSEMBLY AND SWITCH PANEL ASSEMBLY

* Before performing various operational checks of the automatic amplifier, check to make sure the four
switch panel assembly-to-control subassembly connectors, MANUAL DEF. switch connector and buzzer
connector are secure and tight and are free from damage.

SHA385B SHA386B

a) МЗ flat head screw, 2 places 1. Remove the four flat phillips head screws a)
b) M3 panhead screw, 4 places on the panel assembly. Then remove the four
c) MANUAL DEF. switch connector phillips pan head screws b).
d) Buzzer connector 2. Pull the panel assembly forward about an inch,

then remove the top steel! plate. When ге-
moving the steel plate, caution should be
observed. A buzzer is connected to the plate
with a lead wire running to a connector on the
printed circuit board. Carefully disconnect
the buzzer lead at the printed circuit board
connector by prying the plastic lock retainer
away from the wire’s electrical connector.

3. To separate the subassembly from the panel,
unplug the five harness leads leading from the
control panel at the printed circuit board
connector. Then replace assembly components
as required.

4, On the rear of the control panel assembly are
five light bulbs that can be serviced as required.
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BLOWER CONTINUES TO ROTATE IN HI MODE.

y

Does blower operate in LO mode when
manual LO button is pushed to ON?

Yes No

Vv у
Check (B2) under INPUT Check (H2) under BLOWER MOTOR
SYSTEM DIAGNOSIS. CONTROL DIAGNOSIS.

[CHECK POINTS]
{1} Open or shorted sensor (Tu, Du, or Dd)
(2) Aspirator motor does not rotate and “Tu” value is

close to “TA”’ value.
Tu: In-vehicle sensor (Head)
Ta: Ambient temp. sensor

BLOWER ROTATES ONLY IN LO MODE.

А

Does blower motor rotate т HI mode when
manual HI button is pushed to ON?

Yes No

У У

Check (B2) and (B5) under Check (HO) under BLOWER
INPUT SYSTEM MOTOR CONTROL
DIAGNOSIS. DIAGNOSIS.

Tu: In-vehicle sensor (Foot)
[CHECK POINTS] , , Tu: In-vehicle sensor (Head)
Harnesses, connectors and sensors in relation to TL, Tu, DL, Du, Оо DL: Floor duct temp. sensor

- Du: Vent duct temp. sensor
Do: Defroster nozzle temp. sensor
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BLOWER MOTOR DOES NOT ROTATE.

v

Check (HO) under BLOWER MOTOR CONTROL DIAGNOSIS.

BLOWER SPEED CHANGES VARIABLY.

у

Check to see if blower rotates in HI or LO mode in response to operation of
its corresponding button.
Check (Н2} under BLOWER MOTOR CONTROL DIAGNOSIS.

Yes No

| у
Check (BO) under INPUT SYSTEM Check (HO) under BLOWER MOTOR
DIAGNOSIS. CONTROL DIAGNOSIS.

{CHECK POINTS]
{1} Poor or faulty connection of In-vehicle sensor (Foot), in-vehicle sensor (Head), Floor duct temp. sensor, Vent duct temp.

sensor, Defroster nozzie duct temp. sensor, Ambient temp, sensor, Sunload sensor, Potentio Balance Resistor (AMI),
Potentio Balance Resistor (AM2).

(2) Start-stop operation of aspirator motor and voltage measurements at sensors (Remove sensor assembly to gain access to
sensors.)
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NO AIR IS DISCHARGED FROM VENT OUTLETS.

у

Disconnect AMB. TEMP. sensor. Short harness to see
if air is discharged from VENT outlets.

Yes No

у Vv

Check (B1), (B2) and (B5) under INPUT SYSTEM Check (DO, ЕО, FO, GO) under DOORS, WATER
DIAGNOSIS, using self-diagnosing functions. COCK AND COMPRESSOR DIAGNOSIS.

(Use self-diagnosing functions.)

{CHECK POINTS]
(1) Open circuit in TA, TL, Tu and DL sensors. [CHECK POINT]

(1) Harness (line 887), solenoid valve, etc.
Ta: Ambient temp. sensor (2) Damage to hose between solenoid valve (6) and
Tu: In-vehicle sensor (Foot) actuator air valve, or condition of link system
Tu: In-vehicle sensor (Head) affected
DL: Floor duct temp. sensor

NO AIR !S DISCHARGED FROM FLOOR OUTLETS.

}
Check to see if air is discharged from floor outlets when
ambient temperature sensor is disconnected.

Yes No

Vv Vv

Check (DO, EO, FO, GO) under DOORS, Check (B1), (В5} and (B8) under INPUT
WATER COCK AND COMPRESSOR SYSTEM DIAGNOSIS (Using self-
DIAGNOSIS (Using self-diagnosing functions). diagnosing functions).

[CHECK POINTS] [CHECK POINTS]
Short circuit in ambient temp. sensor and (1) Harness (line 886) and solenoid valve (7)
sunload sensor (2) Damage to hose between solenoid valve (7) and floor

actuator Af, and condition of link system affected
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NO AIR IS DISCHARGED FROM DEFROSTER OUTLETS.

у

Check (DO, ЕО, FO, GO) under OUTPUT SYSTEM DIAGNOSIS
(Use self-diagnosing functions).

[CHECK POINTS]
(1) Harness (line 887) and solenoid valve 6
(2} Damaged hose/link between solenoid valve 6 and actuator Ad (DEF. door Actuator)

HOT AIR IS NOT DISCHARGED OR OUTLET
AIR TEMPERATURE DOES NOT CHANGE.

+
Check input system using self-diagnosing functions.

N.G. О.К.

’ у

Check (B2) and (B5) under INPUT Check OUTPUT SYSTEM DIAGNOSIS:
SYSTEM DIAGNOSIS. Air mix door..... (CO)

Water cock ...... (FO)
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О.К.

NO COOL AIR IS DISCHARGED.

У

Does refrigerant warning indicator glow?

No Yes

У Vv

Use self-diagnosing functions to determine
if trouble is in input or output system.

Charge refrigerant.

N.G.N.G.
(Input system) (Output system)

у у

Check (B2) under INPUT SYSTEM Check OUTPUT SYSTEM DIAGNOSIS:
DIAGNOSIS. Air mix door ...... (CO}

Compressor relay ... (GO)
Water cock ...... (FO)

у

Check refrigerant cycle for operation.
(Connect manifold gauge and check
system or proper charge.)

Correct charge Low charge

Vv

Check outlet air temperature, using
(use self-diagnosis) 1-3.

Check and repair leaking point.

} У

Both outlet air temperature and refrigerant
cycle pressure are N.G.

Refrigerant cycle pressure is O.K. but air
temperature is not.

у У

Check refrigerant cycle mechanical сотро-
nent parts.

у

Check duct for leakage and condition of
heat insulation material.

У

Check condenser, expansion valve, liquid
tank, evaporator, STV, refrigerant level,
compressor gasket and solenoid valves.
Correct as required.

Repair or replace faulty part.
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COOL AIR AT FOOT LEVEL WILL NOT STOP OR
IS DISCHARGED INTERMITTENTLY.

X у

DEF. mode?
Is air discharged to foot level when A/C system is set to

No Yes

у У

MODE: DEMIST
Push SET TEMP. buttons (on control panel }
to set objective temperature at 24°C (75°F),
and check to see if air is discharged to foot
level intermittently.

Check (К1} under DOORS, WATER COCK
AND COMPRESSOR DIAGNOSIS
(Using step (0-2) of self-diagnosing functions] .

ry

Yes

No
У

Check (B1) ап (B8) under INPUT SYSTEM
DIAGNOSIS, using step 1-6 and ambient
temperature sensor check procedure.

MENT.
OUTSIDE AIR 15$ NOT DRAWN INTO COMPART-

У

Is outside air drawn into compartment when A/C system
is set to ECON (DEF.) mode м

A/C SYSTEM CANNOT BE SET TO
REC MODE.

ь 1

Is A/C system set to REC mode when it
is set in ECON mode and REC button is
pushed to ON?

Yes

У

No

у

Use self-diagnosing fuctions to determine
whether trouble is in input or output
system.

Input system

Check (10) under AUTOMATIC AMPLI-
FIER DIAGNOSIS.

Output system

(N.G.} | | (N.G.)

Check (B1) and (B2) under
INPUT SYSTEM DIAGNOSIS.

Check (EO) under OUTPUT SYSTEM
DIAGNOSIS for operation of intake door.
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DISCHARGED AIR IS TOO COOL.

|
Is aspirator fan (located on ceiling) rotating?

Yes | м

MODE: AUTO A/C Are 12 volts applied to

Push SET TEMP. buttons to set objective aspirator fan? (785)
temperature at 24°C (75°F) and use self- |
diagnosing functions to determine whether Yes No
trouble is in input or output system.

Replace aspirator fan. Check and repair
harness.

N.G. М.С.
(Input system) (Output system)

; у
Check (B1), (В2} and (B12) Check as per “OUTPUT SYSTEM
under INPUT SYSTEM DIAGNOSIS” as follows:
DIAGNOSIS. Air mix door operation ..... (CO)

Water cock operation ...... (FO)
Blower motor operation .... (HO)

DISCHARGED AIR IS NOT COOL.

MODE: AUTO A/C
Push SET TEMP. buttons to set objective temperature
at FULL COOL and check to see if cool air is discharged
with blower set to MANUAL HI.

vest No

Inspection test Check NO COOL AIR 1$
DISCHARGED. (Refer to DIAGNOSIS
CHART.)
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COMPARTMENT IS TOO HOT.

4
Are head and foot aspirator fans rotating properly?

| NoYes

3 3
MODE: AUTO A/C
Push SET TEMP. buttons (on control panel)
to set objective temperature at 24°C (75°F),
and use self-diagnosing functions to deter-
mine cause of trouble.

Check to see if 12 volts are applied to
aspirator fans? (785)

N.G.
(Input system)

Yes No

Replace faulty aspirator Check and repair faulty
fan. harness.

N.G.
(Output system)р

$
Check (B1) and (B2) under INPUT SYSTEM
DIAGNOSIS (Using steps 1-0 thru. 1-7 and
ambient temperature sensor check proce-
dure),

Check OUTPUT SYSTEM DIAGNOSIS:
Air mix door ..... (CO)
Compressor ...... (GO)

COMPARTMENT WILL NOT BECOME WARM.

MODE: AUTO A/C

FULL HOT.
Push SET TEMP. buttons (on control panel) to set objective temperature at

1$ hot air discharged when control is set to FULL HOT?

No1

Use self-diagnosing functions to check.

N.G.
(Input system)

| бы
x Perform inspection test.

Notice: Stay air in heater core
N.G.

(Output system)

t }
Check (B2) and (12} under INPUT Check OUTPUT SYSTEM DIAGNOSIS:
SYSTEM DIAGNOSIS. Air mix door ..... (CO)

Water cock ...... (FO)
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@ TEMPERATURE OF AIR DISCHARGED FROM
FLOOR OUTLETS FLUCTUATES.

® IN-VEHICLE TEMPERATURE FLUCTUATES.

@ TEMPERATURE OF AIR DISCHARGED FROM
DEF. OUTLETS ON INSTRUMENT PANEL
FLUCTUATES.

MODE: AUTO A/C
Push SET TEMP. buttons on control panel to set
objective temperature at 24°C (75°F).
Use self-diagnosing functions to check.

М.С. М.С.
(Input system) (Output system)

Check (B2) and/or (B1) under INPUT Check OUTPUT SYSTEM DIAGNOSIS:
SYSTEM DIAGNOSIS. Air mix door ............ (CO}

Blower motor control ..... (HO)
Intake door ...........4. (EQ)
Water cock ............5. (FO)

[CHECK POINTS]
Poor connection of connector harness under vibrating conditions, such as when vehicle is being driven.
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Indicator lamp for refrigerant gas shortage is ON even
though amount of refrigerant gas is appropriate.

i
Are other indicator lamps also ON?

Lamp OFF Lamp ON

|5 refrigerant gas leakage? Alternator charging is insufficient.

М.С.
О.К.

4
Is superheat switch Repair leak location, replace
normal? parts.

О.К. М.В.ь 1 _y
1$ timer normal? Replace part.

М.С. О.К.
у у

Replace part Air conditioner harness
` check.

М.С. | | — О.К.
у `

Repair harness, Control unit is
replace parts. defective.
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A/C GAS WARNING LAMP COMES ON.

}
Connect manifold gauge and check refrigerant pressure.

У

Indicator comes оп even though specified amount of refrigerant is charged.

}
Does any other warning lamp come on?

No Yes

q q

Check to see if refrigerant Insufficient alternator charge
leaks.

М.С.
О.К. ]

у У

Check superheat switch. Repair or replace faulty part.

ок. М.С.

У +
Check timer. Faulty superheat switch

NG. О.К.

{ у
Replace timer. Check harness.

N.G. | ок

Faulty harness. Faulty control unit.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications Inspection and Adjustment

COMPRESSOR

Model MJS170

Type Swash plate

Displacement cm? (cu in)/rev. 170 (10.37)

Cylinder bore x stroke тт (in) 40.0 x 22.6 (1.57 x 0.89)

Direction of rotation
Clockwise

(viewed from drive end)

Type of driving belt HA type (Cogged belt)

LUBRICATING OIL

Model MJS170

Type SUNISO 5GS

Capacity
m2 (US fl oz, Imp fl 02}

Amount of oil in the system 150 (5.1, 5.3)

Residual о! level in the
system (After oil return 120 (4.1, 4.2)
Operation and draining ой)

REFRIGERANT

Type R-12

Capacity kg (Ib) 0.9 - 1.1 (2.0 - 2.4)

ENGINE IDLING SPEED

Transmission

Non-
T h dturbocharged urbocharge

model
model

When A/C is OFF Refer to MA section.

When A/C is ON
мт rpm

AIT rpm

900 - 1,000 950 - 1,050

900 - 1,000
at ’’О”’ range

950 - 1,050
at “D” range

COMPRESSOR

Model MJS170

Clutch hub to pulley clearance
. 0.5 - 0.8 (0.020 - 0.031)

mm (in)

BELT TENSION

Belt deflection

[Applied pressure is 98 М (10 kg, 22 tb}]

Used New Limit

Air condition 9.0-11.0 7.0-9.0
compressor mm (in) (0.354 - (0.276 - 16 (0.63)
belt 0.433) 0.354)

Measuring
point

Compressor
pulley

Crank pulley

SHA252B
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

COMPRESSOR INSTALLATION

Tightening Torque

Nem kg-m ft-lb

Compressor bracket to 36 - 49 3.7 -5.0 27-36
cylinder block

Compressor to compressor 36 - 49 3.7-50 27-36
bracket

Compressor shaft nut 19-21 19-21 14-15

Compressor rear cover 19-21 19-21 14-15
fixing bolt

REFRIGERANT LINE

When connecting lines made of different material, basically use the lower tightening torque of the two.

Union type (pipe to pipe) Material

Pipe O.D. Steel Alumni
OD. mm (in) teel or copper urninum

N-m kg-m ft-lb N-m kg-m ft-lb

6 (1/4) 10-20 10-2.0 7-14 - _ _

8 (5/16) 15 - 25 1.5 -2.5 11 - 18 10-20 10 -2.0 7-14

10 (3/8} 15 - 25 1.5 -2.5 11 - 18 10-20 10-20 7-14

12 (1/2) 20 - 29 2.0 - 3.0 14 -22 15 - 25 15-25 11-18

16 (5/8) 25 - 34 25-35 18 - 25 20 - 29 20 -3.0 14-22

sHa6s69a 19 (3/4) 25 - 34 2.5 -3.5 18 - 25 20 - 29 2.0 -3.0 14 -22

Union type (hose to hose) Material
Pipe O.D.

. Steel or copper Aluminum
OD mm {in)

N-m kg-m ft-lb N-m kg-m fttb

6 (1/4) 10 - 20 10-20 7-14 _ _ _

8 (5/16) 15 -25 1.5 -2.5 11 - 18 10 -20 19-20 7-14

10 (3/8) 15 - 25 1.5 -2.5 11 -18 10-20 1.0 -2.0 7-14

12 (1/2) 25 - 34 25-35 18 - 25 20 - 29 2.0 -3.0 14 -22

снАб70А 16 (5/8) 25 - 34 2.5 -3.5 18 - 25 20 - 29 2.0-30 14 -22
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Tightening Torque (Cont'd)

Union type (hose to pipe)

e Use tightening torque for flexible hose.

SHA671A

Plate type
Bolt type Tightening torque

Bolt

Grade Nominal diameter Pitch N-m kg-m ft-lb
size mm (in)

mm {in}

M6 6.0 (0.236) 1.0 (0.039) 3-4 03-04 2.2-29

4T M8 8.0 (0.315) 1.25 (0.0492) 8-11 08 - 1.1 58 -8.0

M10 100 (0.394) 1.5 (0.059) 16-22 1.6 - 2.2 12-16

In case of 7T Bolt has been installed in vehicle,
Tightening torque is as same as 4T bolt.
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SPECIAL SERVICE TOOLS

Tool number Tool number

(Kent-Moore No.) Tool (Kent-Moore No.) Tool
Tool name Tool name

KV99412302 KV994C4548
(J24878-1) (J33902)
Clutch hub wrench

KV994C5780

(J28831-A)
Clutch hub puller

KV994C1143

(J9392-01)
Shaft seal remover and

installer

KV994C5784

(J33212)
Shaft seal pilot

Blind cover set

(Г) KV994C4531
( - )
Blind cover

(2) KV994C4532
( - )
Gasket

(3) KV994C04533
( - )
Gasket (Useless)

(4) KV994C4534
( - )
Gasket (Useless)

(5) KV994C4559
( - )
Bolt

17eG 39) o 39) (0 67)
ae© 13

(0 51)

—

Ne
©

Unit: mm (in)

KV994 12330

( - )
‘len socket

KV994C5785

( - )
Cylinder head remover

KV994A9690

( - )
Oil separator kit

KV992C5079

{ - )

(Г) KVv992C5081
( - )
Adapter connector A

@) KV992C5082
({ - ) -
Adapter connector В

KV994C1552

( - )
Charge nozzle
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