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Description — HEATER

DESCRIPTION

AIR FLOW
MODEL 160 SERIES

SHAB06

VENT position

Defroster
L S @ I '
X R L Side defroster Pt

.
) R ' fﬂentu ventilator
Air intake door
-
To floor
- osition
B/L (BI-LEVEL) p Defroster —__ __ _
I ] ‘!J Side defroster ) (
: _ w2 A —Center ventilator
Air intake door

-

SHAG10
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HEAT position

HEATER - Description

HEAT (Fast heating) position

Defroster ﬁ@‘? ﬁﬁﬁ
\_,J {} ( Sidﬂdcfmstﬁhj ) ( )=>

— Center ventilator
Air mix door [ﬁ;ﬁ

I

Air intake door Ventilator door

Floor/defroster door

£y
%—-ﬂ‘\_

To floor \_ Heater core

SHAG08

Air intake door Defroster —_
: 3 b >
) L Side defroster ) of
— Center ventilator
o

Air mix door E======]
/ Ventilator door
[ %N Floor/defroster door
eyl
e \

&>

To floor L‘Hﬂtﬂ' core

SHABO7

Detroster

Air mtake door

SHAG11
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Service Procedures — HEATER

—

Wy position (Fast defrosting)

Air intake door
S = 8 9 = tﬁ.:ﬂ \) /
i A |

Side defroster

Center ventilator

Air mix duy

E

Ventilator door

&/L Floor/defroster door
(

SHAB12

MODEL 61 SERIES

® =

E8
—

Air intake door

S/

Fan
Motor Heater core SHAG79
SERVICE PROCEDURES
HEATER COMPONENTS
Model 61 series
Intake duct
I—ﬁefroﬂn: nozzle

Heater & blower unit

SHAG632

s—ﬂl 4

Heater & blower unit

SHAB33
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HEATER - Service Procedures

HEATER/AIR CONDITIONER CONTROL ASSEMBLY

Model 160 series Model 61 series,

Microswitch

SHAG27

REMOVAL AND - ' 4. Remove control assembly.
INSTALLATION .
Model 160 series INSPECTION
. Test continuity through switch
1. Disconnect battery ground cable. with a test lamp or ohmmeter.
2. Remove glove box.
3. Remove ash tray.
4. Remove control cable rataining
clips. Fan switch
5. Remove control knob. IMAE
6. Remove screw and then remove -% g i g—
control assembly. @] [0
@ @)
® 0]
Compressar switch
(Micro switch)
Q
@]0

ADJUSTING HEATER
CONTROL CABLE

Model 160 series

Air intake door control cable
1. Move control lever to “RECIRC"”.

Model 61 series

1. Disconnect battery ground cable.
2. Disconnect “DEF” “ROOM” con-

trol cable.

HA-5



Service Procedures — H EATER

T ——.

2. With lever pushed in direction of

arrow, fasten control cable with clip.

Floor door/ventilator door
control cable

1. Move control lever to (.
2. With lever pushed in direction of
arrow, fasten control lever with clip.

SHAG35

LH. o-dels

Air mix door/water cock control cable

1. Move control lever to “COLD"’.

2. With link pushed in direction of

arrow, lock control cable with screw.

L.H. drive models

=

Model 61 series

~ Room/defroster control cable

1. Move control lever to “OFF”.

HEATER/BLOWER UNIT

2. With heater door closed, connect
cable and fasten it with clips.

SHAGSS

Water cock control cable

1. Move control lever to “COLD”.
2. With water cock set at position

shown by arrow, connect cable and
fasten it with clips.

SHAB37

Model 160 series

HA-6

Blower motor

SHAG40




HEATER — Service Procedures

Model 61 series

Blower motor

RESISTOR

Model 160 series

REMOVAL AND
INSTALLATION

Model 160 series

1. Disconnect battery ground cable.

2. Drain coolant.

3. Remove instrument 'upper finish-

er.

e Remove assistant strap.

e Remove radio, if so equipped.

¢ Remove meter cover and then re-
move meter assembly.

4. Remove glove box.

5. Disconnect heater hose.

6. Remove heater control unit.

7. Remove heater/blower unit assem-

bly.

Model 61 series

1. Disconnect battery ground cable.
2. Drain coolant.
3. Disconnect heater hose.

Resistor
SHAG41
Passenger compartment side
\ INSPECTION
Test continuity through resistor
with a test lamp or ohmmeter.

SHAGS58

SHAZ216

4. Remove control cable.
5. Remove duct.
6. Remove bolt and then remove

heater/blower unit assembly. HEATER RELAY

Hﬂatﬁl’ Iﬂlﬂ.}' ’ S HJFLE b2

HA-7



Electrical Circuit — HEATER

INSPECTION

Test continuity through relay with

an ohmmeter. | /7._
B ool
| 0N
A T |
_R_\é [—6 O
on ® ® l)
— -® o
/ —O——r——@
— -
@ R C}ls BATTERY
®&—1—0 @ &
O——TTT——® 12V
o SEL140
ELECTRICAL CIRCUIT
SCHEMATIC
BATTERY : : .
For SD33 engine equipped models and
N FUSIBLE LINK FAN SWITCH non-Europe models
0
Q A
O
i oL
- o
® I
IGNITION SWITCH =
[OFF] T '
ﬂ?lﬁﬂq?ﬂ Sn -{ BLOWER MOTOR REISTOR
519 A O~—0 c@: O~ O—AAA—AAN
) g FUSE '
ts
S|R SHAG19
BATTER
TTERY ———— FAN SWITCH
T e, - NE:
O
i | ” i
: ® S
HEATER _-':- _-_--
IGNITION SWITCH RELAY .
| 3 BLOWER ISTOR
ﬂ[q.m_,z —— MOTOR
?1p/9lB o © @ —o— OO AN,
Sl Ao~
s 1o 1(16] FUSE For Europe models and except SD33 engine
‘:’ 5 equipped models
o |R SHAG620
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HEATER — Trouble Diagnoses and Corrections

Condition

TROUBLE DIAGNOSES AND CORRECTIONS

Probable cause

Corrective action

Insufficient heating
performance.
No heated air
discharged.

Cooling water temperature too low.

Heater core plugged.

Insufficient cooling water level.

Malfunctioning air mix door.

Malfunctioning water cock.

Check thermostat. Replace as necessary.

Clean.
Refill.

Adjust control cable.

Check water cock. Replace as necessary.

Adjust control cable.

Insufficient air flow
to floor.

Blower motor speed too low.

Malfunctioning floor door.

Check motor terminal voltage.
Repair poor connection and discontinuity.
Replace motor if necessary.

Adjust control cable.

Insufficient defrosting
performance.
Cold air discharged.

Refer to ““No heated air discharged™.

Insufficient air flow
to defroster.

Malfunctioning floor door.
Defroster nozzle plugged.

Leak at defroster duct-to-nozzle connection.

Adjust control cable.
Clean.

Correct.

Heated air dis- Malfunctioning water cock. Check water cock.
charged in VENT Replace as necessary.
and_ (.:DLD Adjust control cable.
position

Malfunctioning air mix door. Adjust control cable.
Blower motor does Faulty fan switch. Replace.
oL OpEmLs. Faulty resistor. Replace.

Faulty blower motor. Replace.

Faulty heater relay (For 180 wattage). Replace.

Burned fuse. Replace.

Loose connector. Connect securely.
Control lever drags. Inner wire rubbing against outer case end. Adjust control cable.

Control cable bent excessively.

Malfunctioning doors, door levers, etc.

Correct.

Check and correct.

Recirculating air is
not taken in with
air intake lever in
RECIRC.

Air intake door does not operate properly.

Adjust control cable.

Noise from blower
motor.

Loose bolt in blower motor.

Check and tighten loose bolts.

HA-9



Description —AIR CONDITIONER

REFRIGERATION
SYSTEM

If you were to paint your finger
with alcohol, your finger would feel
cold. This is because the liquid alcohol
takes heat away from your finger
while it evaporates. If a quickly evapo-
rating liquid such as alcohol is placed

- DESCRIPTION

in a container inside a box, the tem-
perature inside the box will drop. This
is because the alcohol is evaporated
absorbing the heat from the air inside
the box. If the gaseous alcohol is
collected and cooled with cold water,
it will be changed back into a liquid by
absorption of its heat by the cold
water.

The cooler operates on this princi-
ple. The liquid used is the refrigerant
R-12. The heat inside the passenger
compartment is absorbed by changing
the refrigerant from a liquid to a gas
and then dissipated to the outside by
changing the refrigerant from a gas
back to a liquid.

Compressor

The low pressure re-
frigerant gas is com-
pressed to a high pres-
sure and high tempera-
ture.

b ..
FEATAVAVA VRS, 171111 )

9 -ﬂ'"’"""’r""""

sures above 3,727 kPa
(37.3 bar, 38 kgfcm?,
540 psi).

Stores the Lhiquid re-
frigerant and removes
moisture and foreign
particles as the re-
frigerant circulates

Low pressure switch
Turns OFF at pressures
below 196 kPa (2.0 bar,
2 kg/em?, 28 psi), cut-
ting compressor power
supply.

777777 H:gh pressure Low pressure
liquid
i High pressure Low pressure
_‘.'; ":'..l Iﬂ_“-ﬂ gas
Condenser E
The heated and com- | {L
) pressed refrigerant gas |
from the compressor -
condenses to a lhiquid. lQ: L e N
Evaporator : , @ -
The refrigerant liquid =
evaporates and cools Expansion valve
Mgy ’ Delivers sprayed re-
= frigerant to the evapor-
ator to facilitate re-

frigerant  evaporation
and controls  the
amount of refrigerant
passing the orifice.

:> Cooled air

Blower motor

ACA415A

HA-10




AIR CONDITIONER — Description

— ——rarrr—

AIR FLOW

To defroster

To ventih_t-::-r _

Blower motor

SHAG75
OFF
Defroster
Side defroster } (
Side ventilator = Center ventilator
Air mix door
/ Ventilator door

Floor/defroster door

SHAGBD1
VENT-A/C-position
t D st
EMPERT. . itk fiony e
e
= e &, @l Side defroster ) (
— 1 LI Side ventilator — Center ventilator
:} as e e e e L
Ajir mix doo
|
Ventilator door

Floor/defroster door

Blower motor _/E é

To floor S Heater core

SHAB02

HA-11



pescription — AIR CONDITIONER

VENT-A/C-position
(Max. cooling)
] E?ﬂpﬂﬂtﬂr k d Mmﬂﬂ e HH HEH FEEH R
Ajir intake door ;
W S ; :
l@! —@F‘ 1 Side defroster ) (
: l ; Side ventilator Center ventilator
o dmfl =55 =
:} Alr mix door
( Ventilator door
- : Floor/defroster door
“ [ ]
a—"
Blower motor jl \ E
_ To floor \_ Heater core
SHABD3
Bl-LEVEL-A/C-position
E to . Delfzoster— o
W e 5. o ' VAPOTEO _ Air intake door
% |2} Lsmedaﬁm )
Side ventilator v Center ventilator
=> % Bl ...__:_EE;:.EE?:E..: H =
" Ventilator door
n A 4 '
l | ’*fé ar £
) ¥ Floor/defroster door
- Al
Blower 5 et
motor 'mﬁ X
BI-LEVEL-A/C-position
(Max. cooling)

Dﬂﬁmﬂ seialans Bass B FEH e

. ¥ @ *ﬁ' i Air intake door
o Side defroster 5 ¢
Side ﬁn‘lilatn? /— Center ventilator

Ventilator door

Floor/defroster door

SHAG04

HEAT, HEAT (Fast heating),
W and 3/ (Fast defrosting) position

Refer to Description in Heater.

HA-12



AIR CONDITIONER - General Service

GENERAL SERVICE
PRECAUTIONS INSTALLING MANIFOLD GAUGE

WARNING: _

1. Since direct contact of the liquid
refrigerant with your skin will
cause frosthite, always be careful

- when handling the refrigerant
Always wear goggles to protect
your eyes when working around
the system.

2. The refrigerant service container
has a safe strength. However, if
handled incorrectly, it will ex-
plode. Therefore, always follow
the instructions on the label. In
particular, never store it in a hot
location [above 52°C (126°F)]
or drop it from a high height.

3. The refrigerant gas is odorless
and colorless and breathing may
become difficult due to the lack
of oxygen. Since the refrigerant
gas is heavier than air and will
lay close to the floor, be espe-
cially careful when handling it in
small, confined spaces.

4. The refrigerant itself is nonflam-
mable. However, a toxic gas
(phosgene gas) is produced when

Hoses for the low pressure valve (suction valve) and high pressure valve (discharge
valve) should be connected securely to “high” and “low™, respectively, on the manifold..
Refer to identification marks (suction side; “S™ discharge side “D™) on compressor.

ﬁ

ol

Manifold
gauge

1 @ "Before connecting

hoses, close valves
completely.

it contacts fire and special care is Refrigerant

therefore required when check- can

ing for leaks in the system with a

halide torch. SHADAS

5. Do not steam clean on the sys
tem, especially condenser, since
excessively high pressure will
build up in the system, resulting
in explosion of the system.

Connection to service valve

1. Fully close both valves of mani-
fold gauge. Connect high- and low-
pressure charging hoses to manifold
gauge.

2. Remove caps from service valves.
Connect high- and low-pressure charg-
ing hoses to service valves in system.

Close Open  ,coas

Cap

Service valve
Charging hose
Packing
Check valve

L B ) B e

HA-13



General Service — AIR CONDITIONER

Disconnection from
service valve

1. Fully close both valves of mani-
fold gauge.

2. Quickly disconnect two charging
hoses from service valves and install
caps on service valves.

CAUTION:
Do not over-tighten valve cap.

HANDLING
REFRIGERANT
SERVICE CAN TAP

The following procedures apply to
conventional can taps.

For the correct usage, refer to the
manufacturer’s instructions.

1. Connect charging hose between
manifold gauge and can tap.

2. Fully turn in (close) valve stem of
manifold gauge.

3. Attach can tap to refrigerant can
by turning can tap handle fully
counterclockwise.

4. Make a hole in refrigerant can by
turning can tap handle clockwise.

SHAO46

5. Turn the handle fully counter-
clockwise to raise the needle. Refriger-
ant gas will flow up to the manifold
gauge.

HA-14

6. Purge air from charging hose by
loosening charging hose nut at mani-
fold gauge.

DISCHARGING
REFRIGERANT

The pressurized refrigerant gas
inside the system must be discharged
at a pressure approaching atmospheric
pressure prior to evacuating refrigerant
inside the system.

1. Close high- and low-pressure
valves of manifold gauge fully.

2. Connect two charging hoses of
manifold gauge to their respective
service valves.

WARNING:
Securely connect high pressure (dis-
charge) service valve to that of
manifold gauge with a hose; also
connect low pressure (suction)
service valve to that of mamfold

3. Open both manifold gauge valves
slightly and slowly to discharge refrig-
erant from system.

Do not allow refrigerant to rush
out. Otherwise, compressor oil will be
discharged along with refrigerant.

SHADAS

EVACUATING
AND CHARGING
REFRIGERANT
SYSTEM

EVACUATING REFRIGERANT
SYSTEM

1. Install manifold gauge on system
and discharge refrigerant from system
until pressure reaches atmospheric
pressure.

WARNING:

Securely connect high pressure (dis-
charge) service valve to that of
manifold gauge with a hose; also
low pressure (suction)

connect
service valve to that of manifold

gauge.

2. Connect center charging hose to
vacuum pump.

3. Close both valves of manifold
gauge fully. Then start vacuum pump.



AIR CONDITIONER — General Service

4. Open low-pressure valve and suck
old refrigerant from system.

SHAO050

S. When low-pressure gauge reading
has reached to approximately 66.7 kPa
(667 mbar, 500 mmHg, 19.69 inHg),
slowly open high-pressure valve.

6. When pressure inside system has

dropped to 94.6 kPa (946 mbar, 710

mmbHg, 2795 inHg), fully close both

valves of manifold 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 (33 mbar, 25 mmHg,
0.98 inHg) per 300 m (1,000 ft)
elevation. Perform evacuation
according to the following table.

Elevation | Vacuum of system®
m (ft) |kPa(mbar, mmHg,inHg)
0(0) (946, ?E;zr',ﬁz? 95)
H0C000)) oz, 685,26 97)
600(2,000)| = (gg 63’»801025 98)
#00.3.000) @46 ﬁif 25.00)

*: 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 (33 mbar, 25 mmHg, 0.98
inHg) in five minutes.

If the pressure rises or the specified
negative pressure can not be obtained,
there is a leak in the system. In this
case, repair the leak described in the
following.

(1) Charge system with a can of re-
frigerant [about 0.4 kg (09 b)].
Refer to Charging Refrigerant.

(2) Check for refrigerant leakage with
a leak detector. Repair any leakages
found. Refer to Checking for Leaks
(MA section).

(3) Discharge refrigerant again, and
then evacuate system.

CHARGING
REFRIGERANT SYSTEM

1. Evacuate refrigerant system.

2. Close manifold gauge valves
securely and disconnect charging hose
from vacuum pump.

3.

(1) Connect center charging hose to
refrigerant can through can tap.

(2) Break seal of refrigerant can and
purge air from center charging hose.

SHAOQ4B

4. Charge refrigerant into system.
a. In case of charging refrigerant gas.

Open high- and low-pressure valves
of manifold gauge and charge refriger-
ant into system.

When refrigerant charging speed is
siow, immerse refrigerant can in water,
heated to a temperature of about
40°C (104°F) for a short time.




General Service — AIR CON DITIONER

WARNING: _l

a. Under any circumstances the re-
frigerant can must not be warm-
~ed in water heated to a temper-
ature of over 52°C (126°F).
b. A blow torch or stove must
never be used to warm up the
can.

b. In case of charging liquefied re-
frigerant.

Open high pressure valve of mani-
fold gauge and charge liquefied re-
frigerant into system with can upside
down.

CAUTION:
When charging liquefied refrigerant
into the system with the can turned
upside down to reduce charging time,
charge it only through high pressure
(discharge) service valve. After com-
pletion of charging the compressor
should always be turned several tim
manually. -

SHAOS3

5. When refrigerant charging speed
slows down, charge it while running
the compressor for ease of charging.
After having taken the steps up to 4
above, proceed with charging in the
following order.

(1) Shut off high pressure valve of
manifold gauge.

(2) Run the engine at idling speeds
below 1,500 rpm.

(3) Set mode dial, temperature dial
and fan lever at maximum cool and
speed respectively.

HA-16

(4) Charge refrigerant while con-
trolling low-pressure gauge reading at
275 kPa (2.75 bar, 2.8 kg/cm?2, 40 psi)
or less by turning in or out low-
pressure valve of manifold gauge.

WARNING:
Never charge refrigerant through
high pressure side (discharge side)

of system since this will force
refrigerant back into refrigerant can
and can may explode.

SHAOQO54

6. When refrigerant can is empty,
fully close both valves of manifold
gauge and replace refrigerant can with
a new one. Before charging refrigerant
from new can, purge air from inside
charging hose.

7. Charge the specified amount of
refrigerant into system by weighing
charged refrigerant with scale.

Measure the a-
mount of
charged refriger-
ant with a scale,
Make a note of
the amount
charged from

AC252

Refrigerant capacity:
1.0-1.2kg
(2.2-261b)

The state of the bubbles in sight
glass should only be used for checking
whether the amount of charged re-
frigerant is small or not. Refer to
Refrigerant Level Check (MA section).
The amount of charged refrigerant can
be correctly judged by means of
discharge pressure.

8. Close manifold gauge valves. Then
detach charging hoses from service
valves of system. Be sure to install
valve cap on service valve.
9. Confirm that there are no leaks in
system by checking with a leak
detector. |

Refer to Checking for Leaks (MA
section). -

Conducting a performance test
prior to removing manifold gauge is a
good service operation. Refer to Per-
formance Test.

COMPRESSOR
OIL LEVEL CHECK

The oil used to lubricate com-
pressor circulates into system from the
oil sump while compressor is operat-
ing. Therefore, to correctly measure
compressor oil, the amount of oil
flowing in the system must be con-
sidered. If a considerable amount of
leakage of refrigerant gas occurs; the
leakage of compressor oil is also
considered.

When checking the level of com-
pressor oil or ‘when replacing any
component part of the system, use the
following service procedure. This helps
to return oil to compressor.

Dual air conditioner compressor oil
should be contained in compressor and
receiver drier. It is advisable to use re-
ceiver drier [filled with 70 m? (2.5
Imp floz) compressor oil]l designed
for use with dual air conditioner.

1. Operate compressor at engine
idling speed (1,000 rpm or below),
with controls set for maximum cooling
and high blower speed, for 20 to 30
minutes in order to return compressor
oil to compressor.



- AIR CONDITIONER - General Service

2. Stop the engine and discharge
refrigerant of system and then remove
compressor from the vehicle.

3. Remove compressor drain plug.
Drain compressor oil from compressor
oil sump and measure the amount.

SHADB6

If the amount is less than specifica-
tion, refrigerant may have leaked.
Conduct leak tests on connections of
each system, and if necessary repair or
replace faulty parts.

Residual oil:
270 m%
(9.5 Imp fl 02z)

4. Check the purity of the oil. If the
oil contains chips or other foreign
material, clean oil sump with new oil.
5. Discard the used oil and fill with
the same amount of new oil. Add oil if
found less than above amount.

If compressor is inoperative due to

~ faulty - compressor or heavy loss of

refrigerant, remove compressor and

repair as necessary. Then pour oil up
to correct level and install on engine.
After above steps have been com-
pleted, recheck oil level; drain oil to
correct level if level is excessive.

HA-17



Performance Test — AIR

CONDITIONER

PERFORMANCE TEST

PERFORMANCE CHART

TEST CONDITION

Test vehicle location
Door windows

" Hood
Air lever

Open
Open

A/C

TEST READING

Compressor type . SWP123

Indoor or in the shade

Temperature lever
Fan switch

Engine speed

Max. cold

3rd

1,500 r.p.m.

-————-_———-IT—'—-_—'—__

Inside air (Recirculating air) .
: R Discharged ai : P hi Pressure low
at cooling unit inlet tcmperatzf:; Relative Ambient air (mr::hs:rr; sig;e} (Suction side)
] 1d1 te ture
Relative Air temperature | Center outlet hun;dlw Tge (l;al:.-) kPa (bar 4 = Ebar,'
humidity °C CF) °C CF) kg/cm®, psi) | kg/cm®, psi)
%
*
981 (9.81, 122.6 (1.226,
25 (77) 7.5 (46) 250 100,142) | 125,17.8)
1,177 (11.77, | 150.0 (1.500,
30 (86) 12.4 (54) 30 (86) 12.0, 171) 1.53,21.8)
3 » 1,383 (13.83, | 191.2(1.912
35 (95) 17.2 (63) 3505) 14.1,201) | 195,27.7)
1,579 (15.79, | 225.6 (2.256,
40 (104) 22.0 (72) 40(104) 16.1, 229) 2.30, 32.7)
1,089 (10.89, | 148.1 (1.481,
25 (77) 9.1 (48) 25 (77) 11.1, 158) 1.51,21.5)
1,324 (1324, | 191.2(1.912,
30 (86) 14.3 (58) 30 (36) 13.5, 192) 1.95,27.7)
60 70
1,559 (15.59, | 235.4(2.354,
35 (95) 19.3 (67) | 35 (95) 15.9, 226) 2.40, 34.1)
1,775 (17.75, | 274.6 (2.746,
40 (104) 24.2 (76) 40 (104) 18.1,257) 2.80, 39.8)
————————————————— e —
25 (77) 11.0 (52)
30 (86) 16.5 (62)
70
35 (95) 22.0 (72)
40 (104) 27.2 (81)
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Compressor type . SWP167

m—

AIR CONDITIONER - performance Test

Inside air (Recirculating air) .
at cooling unit inlet Discharged air Relative Ambient air Pressure high Pressure low
temperature at R (Discharge side) | (Suction side)
. humidity temperature
Relative Air temperature center outlet % °0 (oF) kPa (bar, kPa (bar,
humidity o °Cc CF) kg/cm®, psi) | kg/cm?, psi)
% C(CF)
1,128 (11.28, 98.1 (0.981,
N 4.109) 25077) 115,164) | 1.00,142)
1,393 (13.93, 137.3(1.373,
30 (86) 9.0 (48) 30 (36) 14.2,202) 1.40, 19.9)
50 50
1,638 (16.38, 176.5 (1.765,
35 (95) 13.9(57) 35 (95) 16.7, 237) 1.80, 25.6)
1912 (19.12, | 220.7 (2.207,
0 {%) 18:2.459) 4001049 | 952771 | 225,320
1,275 (12.75, 122.6 (1.226,
25(77) 6.0 (43) 25 (77) 13.0, 185) 125, 17.8)
1,569 (15.69, 171.6 (1.716,
30 (86) 11.0(52) 30450) 16.0, 228) 1.75,24.9)
60 70 (
1,863 (18.63, | 220.7 (2.207,
35:95) 163 (61) 35(3) 190,270) | 2.25,320)
2,177 (21.77, | 269.7 (2.697,
4004) 21.3.(70) #0.(10) 22.2, 316) 2.75,39.1)
—-—-——-—_——-*———-———___
25 (77) 7.8 (46)
70
30 (86) 13.3 (56)
35 (95) 18.9 (66)
40 (104) 24.2 (76)
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pPerformance Test — AIR CONDITIONER

PERFORMANCE TEST
DIAGNOSES

Characteristics revealed on the
manifold gauge reading for the air
conditioning system are shown in the
following.

Test™.

As to the method of a performance
test, refer to the item of “Performance

indicates a range based on the assump-
tion that the air conditioning system is

in good order. This range is described
in PERFORMANCE CHART.

In the following table, the portion
smeared with ink on each gauge scale

Condition

Probable cause

Corrective action

INSUFFICIENT REFRIGERANT CHARGE

Insufficient cooling.

Bubbles appear in sight
glass.

Refrigerant is small, or
leaking a little.

1. Leak test.
2. Repair leak.
3. Charge system.

Evacuate, as neces-
sary, and recharge sys-
tem.

No cooling action.

In sight glass appear a lot
of bubbles or something
like mist.

Serious refrigerant leak.

Stop compressor immedi-
ately.

1. Leak test.

2. Discharge system.

3. Repair leak(s).

4. Replace receiver drier if

necessary.
5. Check oil level.
. Evacuate and recharge

system.

=

AC353A
FAULTY EXPANSION VALVE
Slight cooling. Expansion valve restricts | If valve inlet reveals sweat
Sweating or frosted expan- refrigerant flow. or frost:
sion valve inlet. ® Expansion valve is clog- | 1. Discharge system.

AC354A

ged.
® Expansion valve is in-
operative.
Valve stuck closed.
Thermal bulb has
lost charge.

2. Remove valve and clean
it. Replace it if neces-
sary.

3. Evacuate system.

4. Charge system.

If valve does not operate:

1. Discharge system.

2. Replace valve.

3. Evacuate and charge
system.

HA-20




AIR CON DIIION ER — Performance Test

Condition

Probable cause

Corrective action

Insufficient cooling.

Sweated suction line.

No cooling.

Sweating or frosted suc-
tion line.

i ]
Il
\ /
) i
s W
S, o /

T S =
= *a
LE'\E/‘E/LEEEA

Expansion valve allows too
much refrigerant through
evaporator.

Faulty expansion valve.

Check valve for operation.
If suction side does not
show a pressure decrease,
replace valve.

1. Discharge system.

2. Replace valve.

3. Evacuate and
system.

replace

FAULTY SUCTION

THROTTLE VALVE Insufficient cooling.

Frosted evaporator.

Suction throttle wvalve is
inoperative.

1. Discharge system.

2. Replace valve.
3. Evacuate and charge
system.

Insufficient cooling.

AC358A

Suction throttle valve
restricts refrigerant flow.

L

1. Discharge system.

2. Replace valve.

3. Evacuate and charge
system.
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Performance Test — AIR CONDITIONER

S —

Condition

Probable cause

Corrective action

AIR IN SYSTEM

Insufficient cooling.

Sight glass shows occasion-
al bubbles.

Air mixed with refrigerant
In system.

1. Discharge system.

2. Replace receiver drier.

3. Evacuate and charge
system.

AC360A

After operation for a
while, pressure on suction
side may show vacuum
pressure reading. During
this condition, discharge
air will be warm. As a
warning of this, reading
shows 39 kPa (0.39 bar,
0.4 kg/cm2, 6 psi) vibra-
tion.

Drier is saturated with
moisture. Moisture has fro-
zen at expansion valve.
Refrigerant flow is restrict-

ed.

1. Discharge system.

2. Replace receiver drier
(twice if necessary).

3. Evacuate system com-
pletely. (Repeat 30-
minute evacuating three
times.)

4. Recharge system.

FAULTY CONDENSER

AC361A

HA-22

No cooling action: engine
may overheat.

Bubbles appear in sight
glass of drier.

Suction line is very-hot.

Malfunctioning condenser.

® Check fan belt and
fluid coupling.

® Check condenser
dirt accumulation.

® Check engine cooling
system for overheat.

® Check for refrigerant
overcharge.

for

If pressure remains high in
spite of all above actions
taken, remove and inspect
the condenser for possible

oil clogging.




AIR CONDITIONER - Performance Test

Condition

Probable cause

Corrective action

[ HIGH PRESSURE LINE BLOCKED

AC362A

Insufficient cooling.

high

Frosted
liquid line.

pressure

Drier clogged, or restric-
tion in high pressure line

1. Discharge system.

2. Remove receiver drier
or strainer and replace
it.

3. Evacuate and charge
system.

FAULTY COMPRESSOR

AC363A

Insufficient cooling.

Internal problem in com-
pressor, or damaged gasket
and valve.

1. Discharge system.

2. Remove and check
COMpIressor.

3. Repair or replace com-
pressor.

4. Check oil level.

. Replace receiver drier.

6. Evacuate and charge
system.

Ln

TOO MUCH OIL IN
SYSTEM (Excessive)

AC3B4A

Insufficient cooling.

Too much oil circulates
with refrigerant, causing
the cooling capacity of the
system to be reduced.

Refer to Oil Level Check
for correcting oil level.
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Service Procedures — AIR CONDITIONER

PRECAUTIONS FOR
REMOVAL AND
INSTALLATION

When replacing refrigerant cycle
component, observe the following:
1. Disconnect battery ground cable.
2. Before starting work, be sure to
discharge system.
3. When disconnecting or connecting
tubes, be sure to use two wrenches on
both tubes.

SHAO57

4. After disconnecting tubes, plug all
openings immediately to prevent en-
trance of dirt and moisture,

Plug

SHAOS8

2. Compressed air must never be
used to clean dirty line. Clean with re-
frigerant gas.

6. When connecting tubes, be sure to

apply compressor oil to seating surface
and O-ring.

AIR CONDITIONER COMPONENTS

SERVICE PROCEDURES

I

(™ o

SHAOS9

7. Check tightening torque of con-
nections to specification.

8. Check all components to insure
they are neither damaged nor interfere
with adjacent parts.

9. Conduct leak test and make sure
that there is no leak from connections.
10. Determine quantity of oil to be
charged into compressor by referring
to Compressor Oil Level Check in
General Service.

Defroster duct

Side ventilator duct B

s

Side ventilator nozzle

(Evaporator)

Heater & blower unit

SHAB43
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AIR CONDITIONER - Service Procedures

REFRIGERANT LINES

L.H. drive models

@ 39-49
(4.0-5.0,
29 - 36)
@ 25-34
(2.5-3.5,18-25)
® 8-11
(0.8- 1.1, 5.8 - 8.0)
High pressure
service valve
@ 25-34

(2.5-3.5,18-25)

High pressure switch

@ 3.2-4.3(0.33 - 0.44,

24-3.2)
Receiver drier
Low pressure switch
@ 25-34(2.5-3.5, @ 25-34(2.5-3.5,18-25)
18 - 25)

@ : Nm (kg-m, ft-Ib)

SHAG77

R.H. drive models

~®8-11
?/ (0.8-1.1,5.8-8.0)

T 39-49(4.0-5.0,29-36)

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

. @ 3.2-43(0.33-0.44,24-3.2)
Low pressure switch = ’
e @ : N-'m (kg-m, ftdb)

SHAGT8
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Service Procedures — AIR CONDITIONER

COMPRESSOR
IDLER PULLEY

SHAGB76

FAST IDLE CONTROL
DEVICE (F.1.C.D.)

ADJUSTMENT OF IDLE
SPEED

1. Warm up engine.
2. Make sure engine is at correct idle
speed with air conditioner in OFF
position.
idle speed:
Refer to S.D.S. (MA section)

3. Set engine speed to the following
specifications with air conditioner in
ON position (when FI.CD. is actuat-
ed).

(1) To adjust, rotate adjusting screw
located on accelerator lever.

Engine rpm (Air conditioner: ON)

COMPRESSOR

T) 44 -54 N-m
(45 -55 kg-m,
33 - 40 ft-ib)

SHAB61

REMOVAL AND
INSTALLATION

1. Operate compressor, if possible,
at engine idling speed, with air condi-
tioner controls set for maximum cool-
ing and high blower speed, for 10 to
15 minutes with all windows open to
return oil into compressor.

2. Discharge system. Refer to Dis-
charging Refrigerant in General Ser-
vice.

3. Remove compressor drive belt.

(1) Loosen idler pulley lock nut.

(2) Fully loosen adjusting bolt.

(2) Depress and release accelerator
pedal several times, and make sure that
engine speed meets specifications with
air conditioner in “OFF” and “ON”
position.

HA-26

4. Disconnect high (discharge) and
low (suction) flexible hoses from com-
pressor.
5. Disconnect
hamess.
6. Remove compressor.

compressor clutch

CAUTION:

Do not attempt to leave the compres-
sor on its side or upside down for
more than 10 minutes.

and system.

7. Installation is in the reverse order
of removal.

CONDENSER

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Discharge system. Refer to Dis-
charging Refrigerant in General Ser-
vice.

3. Remove radiator grille.

4. Disconnect refrigerant lines from
receiver drier and condenser.

CAUTION:

a. Use wrench to fix union on con-
denser, and then loosen flare nut of
refrigerant line with another
wrench.

b. Plug up all openings in condenser

5. Remove condenser.

INSPECTION

Inspect joints of inlet and outlet
pipes for cracks and scratches. Upon
finding any problem which may cause
gas to leak, repair or replace con-
denser.



AIR CONDITIONER — service Procedures

Condenser fins or air passages clog-
ged with dirt, insects or leaves will re-

duce cooling efficiency of condenser.
In such a case, clean fins or air pas-
sages with compressed air.

CAUTION:

Do not clean condenser with steam. Be
sure to use cold water or compressed
air.

RECEIVER DRIER (Liquid tank)

._ =
| A=
m ®y

"

o
Fa®®
™
P i
L]

rant.

i Opens at pressures above

; 3,727 kPa (37.3 bar, 38

. kg/em?®, 540 psi), thereby

: Strainer: discharging refrigerant to the
< — o Removes foreign material 2tmosphere.

Egre, e,

Removes water in refrige-

Low pressure switch:

Tums off at pressures below
196 kPa (2.0 bar, 2 kg/cm?,
28 psi), cutting compressor.

CAUTION:

Plug all openings to prevent entrance
of dirt and moisture.

SHADG6

AIR CONDITIONER
CONTROL

Refer to Heater/Air Conditioner
Control in Heater.

COOLING UNIT

REMOVAL AND
INSTALLATION

1. Remove battery ground cable.

2. Discharge system. Refer to Dis-
charging Refrigerant in General
Service.

3. Disconnect pipe.

CAUTION:

a. Use wrench to fix union on con-
denser, and then loosen flare nut
of refrigerant line with another
wrench.

b. Plug up all openings in condenser

and system.

4. Remove bolt and then remove
cooling unit.

5. Installation is in the reverse order
of removal.

Adjust air intake control cable. Re-
fer to Adjusting Heater Control in
Heater.

DISASSEMBLY AND
ASSEMBLY

Compressor relay

INSPECTION

Evaporator assembly

1. Clean fins and check for crack or
corrosion.

CAUTION:

Do not clean evaporator with steam.
Be sure to use cold water or compres-
sed air.

2. Check for gas leaks at the fins and
the expansion valves. If there are leaks,
retighten or replace them.

Case

Replace case if it is cracked or de-
formed.
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Service Procedures — AIR CONDITIONER

EXPANSION VALVE

SHAGA7 E.XPEIISiUH valve

INSPECTION

Test continuity through thermostat
with a test lamp or ohmmeter.

THERMOSTAT

REMOVAL AND
INSTALLATION

1. Remove cooling unit.
2. Remove thermostat.

CAUTION:
Capillary tube shouid not be bent too

sharply.

00

i

ﬂ@:‘ 0|
| |

AhnnS-Soﬂ

00] @

Below —2 - 0°C (28 - 32°F)

3. Install thermostat as follows.

® Insert capillary tube end between
the core fins at 55 ‘mm (2.17 in)
from end of the core.

Compressor relay

HA-28

SHAZ248

COMPRESSOR
RELAY

REMOVAL AND
INSTALLATION

1. Remove cooling unit.

Refer to Cooling Unit.
2. Disconnect relay connector and
then remove relay.

\-‘ﬁmnmmrm

Cumpmssur

‘]J'
il J

&*, —

SHAGB49

3. Installation is in the reverse order
of removal.

INSPECTION

Test continuity through switch
with a test lamp or ohmmeter.

SHA250

ACCESSORY RELAY

Refer to Accessory Relay in EL
section.

BLOWER UNIT

Refer to Blower Unit in Heater.



AIR CONDITION ER — Compressor (Disassembly and assembly)

COMPRESSOR (Disassembly and assembly)
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Compressor (Disassembly and assembly) — AIR CONDITIONER

v

e e R T

Ty s o e 1,

v,

Shaft nut

Hub nut

Clutch hub

Key

Shaft seal seat

Shaft seal

Front end cover

Front cylinder head

Suction valve plate

Silencer spring

Silencer piece

Thrust bearing

Side cover

Rear cylinder head

Compressor shaft

R.ear end cover

Oil pump

Rear cylinder

Oil pipe

Swash plate

Shoe disc

Front cylinder

Drive ball

Shell

Needle bearing

Clutch coil

Pulley and bearing assembly
SHA164
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PRECAUTIONS

1. Plug all openings in the compres-
sor to prevent moisture and foreign
matter from entering.

2. Do not leave compressor on its
side or upside down for more than 10
minutes.

3. Before replacing with the new
compressor, completely drain oil from
the new compressor and fill with an
amount of oil equaling that remaining
in the old compressor.

4. When replacing parts or olil,
always replace gaskets, O-ring and oil
seal.

S. When storing a compressor, be
sure to fill it with refrigerant to pre-
vent rusting. Add refrigerant at the
low pressure side and purge air at the
high pressure side.

COMPRESSOR
CLUTCH

The most common problem is
clutch slippage. Service procedures are
listed below. Exercise care.

1. Clearance between clutch hub and
pulley should be 0.5 to 0.8 mm (0.020
t0 0.031 in) at all peripheral points.

HA-30

2. Make sure that there is no oil or
dirt on friction surfaces of clutch disc
(clutch hub) and pulley. Remove any
oil or dirt with a dry rag.

3. Make sure that terminal voltage at
magnetic coil is above 10.5V.,

REMOVAL

1. Using Tool KV99412302, hold
clutch hub. With suitable socket

wrench, remove shaft nut from shaft.
2. Then, using Tool KV99412305,

remove clutch hub nut. Remove
spacers.
KV99412302 S8,

ACO24A

3. Using Tool, remove clutch hub.
Thread tool into the bore of clutch
hub, hold tool with wrench, and then.
thread in center bolt.

4. With an ordinary screwdriver, flat-
ten lock washer tab.




AIR CONDITIONER — compressor (Disassembly and assembly)

5. Using Tool, loosen lock nut. Re-
move lock nut and lock washer.

ACO27A

6. Remove pulley and bearing as-
sembly. When the assembly can not be
removed by hand, use a puller, Puller
Adapter KV99412313 and Puller Pilot
KV99412312.

ACO28A

7. Using an impact tool, loosen six
coil mounting screws. Use of the im-
pact tool is advisable as screws have
been calked.

ACS80

8. Remove coil mounting screws and
separate coil assembly.

INSPECTION

1. Check the friction surfaces of the
clutch for damage due to excessive
heat, or excessive grooving due to
slippage. If necessary, replace coil,
pulley and bearing assembly, and
clutch hub as a set.

2. 0il or dirt on the friction surfaces
should be cleaned with a suitable
solvent and a dry rag.

3. Check coil for shorted or opened
binding leads.

INSTALLATION

1. Using a Phillips screwdrver,
tighten coil assembly mounting screws

in an alternating pattern. After screws
have been firmly tightened, punch-
lock each at one location to prevent
loosening.

(T : Coil mounting screw
27 -34N-m
(0.28 - 0.35 kg-m,
20 -25 ftb)

2. Using a plastic mallet, drive pulley
and bearing assembly onto the neck of
the installed coil assembly. Turn the
pulley, making sure that there is no
noise and that rotation is free. Also
make sure that there is no pulley play.
3. Position lock washer and lock nut
in place. Using Tool KV99412310,
tighten lock nut firmly. With lock
washer tab and lock nut cutouts
matched, bend the tab with the screw-
driver. Proceed carefully to avoid

bearing cage damage.
@ : Lock nut
25 -27 N-m
(25 -28 kgm,
18 - 20 ft-Ib)

4. Fit key and clutch hub to the
shaft. Select adjusting spacer which
gives the correct clearance between the
pulley and clutch hub.

@ : Hub nut
18 -21 N-m
(1.8 - 2.1 kg-m,
13 - 15 ft-ib)

5. Tighten shaft nut with locking
agent in place.

7 : Shaft nut
18-21 N-m
(1.8 - 2.1 kg-m,
13- 15 ft-Ib)

6. Using a thickness gauge, measure
the clutch hub-to-pulley clearance.

Hub-to-pulley clearance:
05-0.8 mm
{0.020 - 0.031 in)

If the specified clearance is not
obtained, replace adjusting spacer and
readjust.

ACO029A

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

SHAFT SEAL

REMOVAL

1. Remove drain plug, thereby drain-
ing the oil.

HA-31




Compressor (Disassembly and assembly) — AIR CONDITIONER

2. Remove clutch hub, pulley and
bearing assembly, and coil assembly.
Proceed according to information
under “Compressor Clutch”.

3. Using snap ring pliers, compress
and remove retainer ring.

4. Plug high pressure (discharge)
opening of compressor with Tools
KV994C4531, KV994C4532 and
KV994C4559 or blind plate and
gasket located on service compressor.

5. Wrap shaft end with rag. Apply
refrigerant pressure of 196 to 490 kPa
(20 to 49 bar, 2 to 5 kg/cm2, 28 to
71 psi) through low pressure line of
compressor until shaft seal seat is re-
ceived at rag.

CAUTION:

a. Do not use air to prevent entry of
moisture, dust, etc.

b. If shaft seal seat is not plucked out,
install it again applying refrigerant
pressure.

KV99412321

SHAOD83

INSTALLATION

Do not rewuse shaft seal seat and
shaft seal.

CAUTION.:

In placing 2 new seal on the work-
bench, make sure that the contact
surface faces upward. Take necessary
steps to avoid damage.

94C1552
KV994C4531 RIS

KV994C453
KV994C4555

KV994C4531
KV994C4534
KV994C4559

SHA165

INSPECTION

1. Check the carbon seal surface of
shaft seal for damage.

Carbon seal

Contact surface £ ¢

SHAQ84

2. Check O-ring and the carbon seal
contact surface of shaft seal seat for
damage. Make sure that O-ring contact
surface at front end .cover s not
damaged.

6. Insert Tool through the open end
of front end cover. Depress the carbon
seal and hook the Tool at the case
projection of shaft seal. Slowly pull

out the Tool, thereby removing shaft
seal.

HA-32

1. Make sure that the shaft seal
contact surface is free of dirt and
amply lubricated with compressor oil.

2. Cap Tool KV99412322 to the top
end of compressor shaft.

3. Using Tool KV99412321, insert
shaft seal with shaft seal case and shaft
cutout aligned.

Apply force to turn the seal some-
what to the left and right. Insure that

shaft seal seats properly in the shaft
cutout.

4. Fit O«ing to the outside groove of
shaft seal seat, making sure that it
seats properly.

5. Apply an ample coat of oil to
contact surface and shaft seal seat so
that seat easily slides on inner side of
front end cover.

Also apply a thin coat of grease or
oil to shaft. Push shaft seal seat into
front end cover until it bottoms up to
land.

6. Using snap ring pliers, compress
retainer ring and fit it into front end
cover. Seat retainer ring firmly in the
groove.

7. Install Tool KV99412329 to com-
pressor shaft and turn shaft 5 to 6
turns clockwise. Then, check for gas
leakage as follows:



AIR CONDITIONER — Compressor (Disassembly and assembly)

(1) Plug low-pressure joint into com-
pressor with blind caps, and plug high
pressure (discharge) joint into com-
pressor with Tools KV994C4531,
KV994C4532 and KV994C4559 or
blind plate and gasket located on
Service Compressor.
(2) Connect charging hose to low
pressure gauge of manifold gauge and
lower pressure (Suction) side of com-
pressor.

Connect center hose of manifold
gauge to refrigerant can.

{3) Open valve of can tap, charge
refrigerant from low pressure side and
purge air from high pressure side by
loosening blind plate.

(4) Conduct a leak test. If there is a
leak, remove and then install again.

KV994C1552

KV994C4531
KV994C4 534

KV994C4531
KV994C4533
KV994C4558

SHA166

SIDE COVER
REMOVAL

1. Drain oil.

2. Loosen and remove side cover
mounting bolts in an alternate pattern.
Note that two silencer springs inside
the cover will force up side cover.

ACBEB7

3. Remove side cover and side cover
gasket. Discard the gasket.

4. Remove silencer springs, pieces,
and O-rings. Do not damage O-ring
surface  of silencer piece during this
process. Discard used O-rings.

INSPECTION

1. Make sure that side cover gasket
surface and shell gasket surface are not
damaged.

2. Make sure that silencer pieces and
shell contact surfaces in contact with
O-ring are not damaged.

INSTALLATION
Do not reuse old gasket and O-ring.

1. Place the mounting surface of side
cover upward.

2. Make sure that holes of cylinder
and shell are aligned and install O-
rings.

3. Coat O-ing and the area around
shell hole with an ample amount of
compressor oil. Install O-ring into the
shell hole with KV99412328. Then
install silencer piece with Tool
KV99412327.

4. Coat the gasket surface of shell
with compressor oil and position
gasket and side cover.

5. Hold side cover in place by hand
and thread in eight mounting bolts.
Tighten these bolts evenly in an alter-
nating pattern.

@ : Side cover
18-20 N-m

(1.8 - 2.0 kg-m,
13 - 14 ft-Ib)

6. Fill with compressor oil.
7. Upon completion of the above
operations, conduct a gas leak test by
referring to the item “Installation”
under the topic “Shaft Seal™.

REAR END COVER
AND REAR
CYLINDER HEAD

REMOVAL
1." Drain oil.
2. Remove rear end cover mounting
bolts with Tool. Starting at the top,
loosen all bolts one turmn in an alter-

nating pattern. Then remove bolts in
turn.

KV99412330




Compressor (Disassembly and assembly) — AIR CONDITIONER

3. Grasp rear end cover and carefully
separate it from compressor. Tap the
flange lightly and alternately as
required with a plastic mallet. Do not
tap on the compressor shaft.

ACEEBS

4. Remove pump gear. Do not allow
pump gear to damage the surface.

ACD42

5. Remove O-ing, gasket and two
pins. Discard the O-ring and gasket.

6. Remove rear cylinder head, suc-
tion valve plate and gasket. Discard the
gasket. Carefully remove suction valve
plate, avoiding deformation.

7. When removal proves difficult, use
Tool KV99412315. Insert Tool into
hole in cylinder head. With the nut in
firm contact with the back side of cyl-
inder head, tighten the bolt slowly to
break loose the head.

AC210

HA-34

INSPECTION

1. Make sure that the gasket contact
surface is free of damage.

2. If replacement of rear end cover
connector and check valve is neces-
sary, replace rear end cover with a new
one.

3. Check suction valve plate and
cylinder head for broken valves.

4. Check pump gear for wear and
damage.

INSTALLATION
Do not reuse old gasket and O-ring.

1. Using suitable blocks, position
compressor with the front face down-
ward and the rear upward.

2. Insert two pins in the rear of
cylinder.

3. Coat both surfaces of cylinder
head gasket with compressor oil and
align gasket with cylinder.

4. Install suction valve plate, making
sure that the three valves properly
align with cylinders and gasket cut-
outs.

AC224

5. Install cylinder head, gasket, and
O-ring in the' order listed. Coat gasket
and O-ring beforehand with an ample
amount of compressor oil.

ACD45

6. Fit pump gear to rear end cover.
7. Carefully fit rear end cover to the
rear of compressor.

ACZ211

8. Tighten up bolts in an alternating
pattern, starting at the top with
KV99412330. Do not forget lock
washers.

@ : Rear end cover
29 -34 N'm
(3.0 - 3.5 kg-m
(22 - 25 ft-Ib)

9. Fill with compressor oil.

10. Upon completion of the above
operation, conduct a leak test by re-
ferring to the topic under *‘Shaft
Seal”.

REPLACEMENT OF
CYLINDER

REMOVAL

1. Drain oil.
2. Remove compressor clutch assem-
bly. Refer to “Compressor Clutch™.



AIR CONDITIONER - compressor (Disassembly and assembly)

3. Using snap ring pliers, remove
shaft seal retainer ring. Then remove
shaft seal seat. Refer to “Shaft Seal”.
Removal of shaft seal is not absolutely
necessary. It may be removed when
cylinder assembly is removed from
front end cover. In fact, this approach
facilitates work.

4. Remove side cover. Refer to “Side
Cover”.

5. Remove rear end cover. Refer to
“Rear End Cover and Rear Cylinder
Head”. Remove O-ring, gasket, two
pins, cylinder head, suction valve
plate, and gasket in the order listed.
This exposes the rear part of cylinder.
6. Using long nose pliers or other
suitable tool, pull out oil pipe. Proceed
carefully as oil pipe is easily bent.

CAUTION:
Unless oil pipe has been removed, do
not attempt the following steps.

AC212

7. With the front facing downward
support compressor shell. Using a
plastic mallet, tap at the rear end of
the shell flange, driving shell straight
downward. Discard front end cover
gasket.

8. Detach front end cover from
cylinder assembly. Using a plastic
mallet, drive end cover upward.
Refrain from excessive force to avoid
cover damage.

ACOS50

9. Remove shaft seal from the shaft.
10. Remove two pins, gasket, cylinder
head, suction valve plate, and gasket.
In removing two pins, proceed care-
fully to avoid cylinder head damage.
Do not deform suction valve plate in
removing suction valve plate. Discard
old gasket.

CAUTION:
Do not deform suction valve plate
when removing it.

INSTALLATION

1. Using suitable blocks, face cylin-
der assembly upward. Insert two pins.
Position gasket and suction valve plate
in the order listed while making sure

that three valves of suction valve plate
are aligned with the cylinder and
gasket cutouts. Coat gasket with com-
pressor oil prior to assembly. Gaskets
and suction valve plates are the same
for front and rear. The cylinder head
with the smaller numbers of holes goes
to the front. Do not mix front and

rear parts.

AC051
uj
Sl
ACD52

2. Align shaft seal with the shaft
cutaway.  Firmly seat shaft seal at the
shaft land. Attempt to turn shaft seal
to the left and right, confirming that it
is seated properly.

3. Place gasket on cylinder head and
install front end cover. Coat gasket
with compressor o0il beforehand.
Gasket differs for the front and rear.
Make sure that the correct gasket is
used. After completing this work,
gasket protruding from front end
cover and cylinder head should be
adjusted by hand.

% w Silencer hole

ACOS53

4, Fit gasket to front end cover.
Then bring the shell into place over
the cylinder assembly. At this time,

HA-35




Compressor (Disassembly and assembly) — AIR CONDITIONER

make sure that the two holes of side
cover and the cylinder holes are
matched. Note that later adjustment
will no longer be possible, as inside
and outside diameters of these are not
perfectly round. Note that moving the
shell up and down may cause the
gasket to slip out of place.

5. Turn over the assembled shell and
cylinder assembly, so that the front
faces downward.

HA-36

6. Coat oil pipe and O-ring with an
ample amount of oil. Insert oil pipe at
the rear of the cylinder. After making
sure that the hole lines are matched as
specified in step (4), continue with
step (6) work.

AC226

7. Continue with work up to instal-
lation of rear end cover, according to
“Installation™ under “Rear End Cover
and Rear Cylinder Head™.

8. Continue with work up to instal-
lation of side cover, according to
“Installation” under “Side Cover™.

9, [Install shaft seal seat according to
instructions in “Installation” under
“Shaft Seal”.

10. Install and adjust compressor
clutch according to instructions in
“Installation” wunder “Compressor
Clutch”.

11. Fill with compressor oil, and
tighten oil plug with copper gasket in
place.

@ : Oil plug
18 -20 N-m
(1.8 - 2.0 kg-m,
13 - 14 ft-Ib)

12. Conduct a leak test by referring to
the topic under “Shaft Seal”.



AIR CONDITIONER — Electrical Circuit
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ELECTRICAL CIRCUIT

BATTERY FAN SWITCH
OFF FUSIBLE LINK o
M
; or
@ -
BLOWER MOTOR RESISTOR
S— O O—AAA AAAA
THERMO MICRO MICRO LOW PRESSURE
SWITCH SWITCH SWITCH SWITCH
l-——-l|3= -_l.:. ﬁ I :}=E
IGNITION SWITCH _ |
COMPRESSOR
[OFFAGC{ON]STL.~] RELAY
o|l9lplB MAGNET VALVE | COMPRESSOR
olell 1A (F.1.C.D.) SWITCH
1% (T8 5 o- e _-_FEF:]*D
‘:' S —ﬂ'ﬂ-.ﬂ——"w
¢|R FUSE J:— —
VENT AND BI-LEVEL position
BATTERY FAN SWITCH
FUSIBLE LINK i»
® ) e I
= L
o
F
| = =
BLOWER MOTOR RESISTOR
THERMO MICRO MICRO LOW PRESSURE
SWITCH SWITCH SWITCH SWITCH
Heg sl
IGNITION SWITCH
m——ﬂz COMPRESSOR
LLE: RELAY T comeressor
eleiglB 1 MAGNET VALVE
ST A (F.1.C.D.) SWITCH
S$1TE | £ []
¢|S |
°[R FUSE e =
Note: Cooler compressor operates only when
HEAT AND W position intake door is in "RECIRC™ position.
BATTERY
FAN
FUSIBLE LINK SWITCH
. |
@)= —.
. 1
O
| Ff
= =g ©
BLOWER MOTOR RESISTOR
|
[ |
THERMO MICRO MICRO LOW PRESSURE
SWITCH SWITCH SWITCH SWITCH
| ————=1] L=~ } T———
' —t0 O ] Cr O O O 2
IGNITION SWITCH I
(33 COMPRESSOR
BT pgees
21?212 |B MAGNET VALVE COMPRESSOR
oo A (F.L.C.D.) SWITCH
1B —I—Q\a—_fw\ “F
SR FUSE e v

SHAB13

SHAB15

SHAG14

HA-37



Electrical Circuit — AIR CONDITIONER
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AIR CONDITIONER DIAGNOSES

Insufficient cooling

AIR CONDITIONER — Trouble Diagnoses and Corrections

TROUBLE DIAGNOSES AND CORRECTIONS

Bubbles in sight glass

receiver drier.

Air in system may cause bubbles in sight glass.

Check refrigeration line for gas leaks, and repair leaks if any. Charge re-
frigerant to correct level. In case of too many leaks, stop compressor, dis-
charge the system, evacuate and recharge the system. As necessary, replace

]

No bubbles in sight glass

With manifold gauge, check system
pressures.

Measure temperature of discharge air.
Refer to “Performance Test™.

System pressure and temperature of discharge air are abnormal. Refer to’
“Performance Test Diagnoses” for detail.

Suction pressure Discharge pressure is high.
is high.

Overcharge of refrigerant.

[ Expansion valve | Discharge some of refrigerant

is open exces- to correct level. o
sively. Air is mixed in. Discharge sys-
Replace expan- tem, and replace drier.
G Evacuate and recharge system.
(Front or Condenser’s fin is dented or
rear). clogged with dust.

Clean exterior surface with water.

Suction throttle valve is closed
excessively.

Replace suction throttle valve
(Front or rear).

Suction pressure
is high, while
discharge pres-
sure is low.

Valve or gasket
of compressor is
damaged.

Repair or replace
COMpIessor.

Temperature of discharge air is ab-
normal, but system pressure is
normal.

Check air flow system.
Refer to “Description” in Air
Conditioner for air flow.

J

Check grommets on vehicle’s dash
“panel for air leaks; check other seals
of vehicle.

HA-39



Trouble Diagnoses and Corrections — AIR CONDITIONER

?

Suction pressure is low.

Pipe at receiver drier outlet has low
temperature. Receiver drier is re-
stricted. Replace receiver drier.

Fin and tube of evaporator have
some dents.
Replace or repair evaporator.

Expansion valve is closed excessively,
or gas leakage from thermo bulb.
Replace expansion valve.

Suction throttle valve is closed
excessively.

Replace suction throttle valve
(Front or rear)

]

HA-40

Blower does not rotate.

Compressor does not
run.

Noisy
Compressor OFF Compressor ON
Bearings of compres- Blower makes noise. Belt is loose. Compressor itself When engine rpm is
sor clutch or idler Repair or replace Adjust belt. makes noise. changed, there are
pulley make noise. blower. Repair or replace resonant sounds.
Repair. COmMpressor. Retighten compres-

sor bracket bolts.

Refer to “Blower Motor

Diagnoses™.

Refer to “Compressor
Diagnoses™.




AIR CONDITIONER - 7rouble Diagnoses and Corrections

BLOWER MOTOR DIAGNOSES

l_ Set ignition switch to “ACC”, \

Set fan switch to positions 1, 2 and 3 in that order.

Blower motor runs Blower motor runs | Blower motor does
only when fan switch only when fan switch not run at all,
is in position 2 or 3. is in position 3.
Resistor
Faulty resistor. Check fuse & fusible link.
Replace. If blown, replace.

Check if current exists at blower motor.

Yes No

Check compressor and
accessory relay.

Faulty blower motor.

Borios L necosety; If blown, replace.
Compressor relay
Accessory relay = 1
(For diesel engine models) Thermo switch




Trouble Diagnoses and Corrections — AIR CONDITIONER

COMPRESSOR CLUTCH DIAGNOSES

‘ Compressor clutch is not engaged. JJ

]

Blower motor
does not run.

Correct blower motor system.
Refer to “Blower Motor
Diagnoses.”

Blower motor

_|

Ambient temperature
is above 5°C (41°F).

—

Disconnect blue wire leading
from magnet clutch.

Connect test light to green/black
wire leading to magnet clutch.

]
() @D ok

Test condition

Battery . OK.
Fusible link (black) : OK.
Ignition switch : OK
Position of ignition
switch . ACC
Position of mode dial : Max. cold
Position of fan dial : ON

I —__J| : Condition

: Check

: : Probable cause

SHAG70 (Remove radiator grille.)
Disconnect lower
pressure switch harness
connector and check
Ground earth terminals leading continuity of low
to magnet clutch. pressure switch.

| |
Clutch isnot Clutchis
engaged. | engaged.

Faulty magnet
clutch without
problem in lead

Broken ground
wire of
magnet clutch.

wire connection.

Loose

o) 052

Faulty low pres- Connect test light
sure switch. to green/white

wire leading to
low pressure
switch.

Replace.

L]

connection.

Repair.
HA-42

(@or" ,
: Light OFF @

|

®
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AIR CONDITIONER _ 1rouble Diagnoses and Corrections

®

Check fuse and fusible link.
If blown, replace.

Check main and accessory relay.

If blown, replace.

J

Check thermo switch.

Check microswitch.

Check microswitch.

SHAGBO
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Trouble Diagnoses and Corrections — AIR CONDITIONER

COMPRESSOR DIAGNOSES

Compressor clutch is engaged, but compressor does not run.

l

Clutch slipping

Belt slipping

Seizured compressor

@ Clean oil or dust on contact sur-

e Check and readjust gap of clutch.

Check belt tension and adjust it.
If belt is worn out or damaged,

Internal problem in compressor cyl-
inder.

face of clutch. replace it. Check system.
If slipping continues, replace com- Repair or replace if necessary.
pressor clutch.
High torque
Overcharge of refrigerant I -4-' Air in refrigeration system

[

Engine speed: 1,500 rpm

Discharge fei'nigeram gas to an extent that sight glass
of receiver drier has only a few bubbles.

Discharge system from service valve on discharge side.
Evacuate and recharge the system.

Check for discharge pres-
sure. OK if discharge pres-
sure is reduced.

Discharge pressure is not When torque is still great, repair or replace compressor.

reduced.

l Compressor oil leaking

Air-blow on spot where oil leak evidence is found.
Then check for refrigerant leaks using leak detector.

Compressor is noisy.

HA-44

Noisy only when clutch Noisy when clutch is
is engaged. not engaged.
Refrigerant leaking. No refrigerant leaking. Check for loose compres- Remove compressor belt.
sor mounting bolts. Turn pulley of compres-
Retighten bolts. sor clutch by hand, and
' i Compressor drive belt m::rgm nmse I mokse
Repair or replace _ o : : is , Fepair compres-
COMPIessor. Wipe - clean oil with rag. ;:C::: S 0 clutch,

If compressor is noisy
still, re pair or replace
COMPressor.




FAST IDLE CONTROL DEVICE (F.1.C.D.) DIAGNOSES

AIR CONDITIONER - Trouble Diagnoses and Corrections

Test condition

FI1CD. is not engaged. Compressor clutch is engaged.
Position of ignition switch: ACC

. Condition

Check
Disconnect F.I.C.D. magnet valve harness.
Check continuity of F.I.C.D. magnet valve. : : Probable cause

00} Needle deflects. \J/\

Faulty F1.C.D.

magnet valve.

Replace.

Disconnect vacuum hose from
F.1.C.D. actuator and check

vacuurn.
Vacuum Vacuum
OK. N.G.

Check vacuum hose.

SHAB73

F1CD.

out of

Replace. Readjust. Replace.

HA-45



Service Data and Specifications — AIR- CONDITIONER

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS
COMPRESSOR

Model SWP167 SWP123

Type Swash plate

Displacement

3 (cu in)/rev. 167 (10.19) 123 (7.51)
Cylinder bore x stroke 37.2 x25.7 320x 254
mm (in) | (1.465 x 1.012) | (1.260 x 1.000)

Direction of rotation Clockwise

Type of driving belt A type
LUBRICATING OIL

Type SUNISO 5GS

Capacity m% (Imp fl 0z) 270 (9.5)
REFRIGERANT

Type R-12

Air conditioner kg (ib) 1.0-1.2 (2.2- 2.8)

INSPECTION AND ADJUSTMENT
ENGINE IDLE SPEED

Transmission When A/C is ON

Manual rpm 800
BELT TENSION

A i w1 [ 12051 0
COMPRESSOR

cirance om0 0an

HA-46

TIGHTENING TORQUE

Unit N-m kg-m ft-lb
Compressor bracket to
- 45-5. a
cylinder block e B 33-40
Compressor to
44 - 45 - - 40

compressor bracket 54 5-55 33
Refrigerant line connec-
tion

CﬂﬂdEl‘IiEr to high 39 . 49 40-50 29 - 36

pressure line

LANpDI to:hn 8-11 08-11 | 58-80

pressure line

THON Uit Ly low 39-49 | 40-50 | 29-36

pressure line

SERTIRISON, 10, Jon 8.11 | 08-11 | 58-80

pressure line

Cooling unit to tube 25 -34 2.5-3.5 18-25

Receiver drier to tube 26-34 25-356 18 -25

Condenser 1o tube 25-34 25-35 18-25
Compressor

Shaft nut 18 - 21 1.8-2.1 13-15

Lock nut 25 .27 25-28 18 -20

Clutch hub nut 18- 21 1.8-21 13-15

Clutch coil screw 2.7-34 |028-035| 20-25

Rear end cover bolt 29-34 3.0-35 22 -25

Side cover bolt 18-20 18-2.0 13-14

Dil plug 18- 20 1.8-20 13-14




AIR CONDITIONER - Special Service Tools

SPECIAL SERVICE TOOLS

The following table lists special tools designed for use with compressor.

Tool number

e

Tool name

_

Tool number

Tool name

KV99412302

Clutch hub wrench

KV99412327 Silencer piece installer
KV99412305 Hub nut socket KV99412328 O-ring installer C%
KV99412306 Clutch hub puller KV99412330 Allen socket
KV99412310 I KV99412315 Cylinder head remover
KV99412313 Puller adapter KV994C1552 Charge nozzle

1 l /m

KV99412312 Puller pilot KV994C4548 Blind cover set

@ KVv994C4531 Blind cover

(2) KV994C4532 Gasket

(3) KV994C4533 Gasket (Useless)

(4) KV994C4534 Gasket <
KV9941232] Shaft seal remover (5) KV994C4559 Bolt

and installer |
KV99412322 Shaft seal pilot
@ ) Unit: mm (in)

KV99412329

Shaft handle socket

HA-47



