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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 o f  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 

BLOWER MOTOR To blower relay 
M 

AT AT 

I - I __4;-..2 
POWER TRANSISTOR 

FAN CONTROL AMPLIFIER 
SHA255B 

-Device for Distributing Cool Air - 
to the Feet during " FACE MODE " 

A vacuum actuator is used in the cool-air distribu- 
tion device to  remove the hot air directed t o  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 i s  
bypassed to  the shower duct on the driver's side 
through the operation of the actuator 

4 Vacuum swfch  
IFloor ventilator Open-Close) 'Shower-ty pe nozzle 

(Driver sidel 

Vacuum hose 

a 
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AIR FLOW AND COMPONENT LAYOUT 
Air Flow 

SHA231B 
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AIR FLOW AND COMPONENT LAYOUT 
Component Layout 

SHA232B 
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LOCATION OF VACUUM COMPONENTS 

\Vacuum tank 

Vacuum pump motor 

SHA2338 
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DOOR CONTROL 
Heater and Air Conditioner Control Removal 

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

Radiolaw condnmner bracket f 
SHA234B 

HA-6 



HEATER ELECTRICAL CIRCUIT 
Schematic 

BATTERY 

FEEDBACK 
POTENT10 

TEMPERATURE 
S E m l N G  
POTENT10 

I I 

For water cock 

FUSIBLE 
LINK 

1 
4 

BLOWER 
RELAY 

For intake actuator 

For floor door actuator 

For v e m i l a ~ u a t o r  

Far d e f r o s -  

D S V V  IForawmtxdoor) 

D S V V  IForairmrxdoorl 
- 

a 
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HEATER ELECTRICAL CIRCUIT 
Wiring Diagram 

SHA237B 
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DESCRIPTION-Air Conditioner (Manual) 
Refrigeration Cycle 

Condenser 

Safety valve 
Discharger refrigerant to 
atmosphere at pressures 
above approx 3,727 kPa 
(38 kg/cm'. 540 psi) 
The valve cannot be reused 

- _  
.. 

Receiver drier 

Delivers sprayed refrlgerant to the 
evaporator to facilitate refrigerant 
evaporation and controls the amount 
of refrigerant passing the orifice 

Turns OFF at pressures below 196 kPa 
(2 kglcm', 28 psi1 cutting compressor power supply 

v I 

44 
Blower motor 

SHA238B 



DESCRIPTION-Air Conditioner (Manual) 
Refrigerant Leak Warning System 

The refrigerant leak warning system, used in con- 
junction with the low-pressure switch, protects the 
cooler cycle from damage due t o  continued opera- 
tion o f  the air conditioning system when there is a 
shortage of refrigerant It also indicates when t o  re- 
plenish the refrigerant 

Refrigerant leak 

warnmg lamp Recirculation switch 

Air conditioner switch 

control lever 

SHA227B 

I l l  I 

SHA2286 

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 a t  the 
outlet of the evaporator increases If it exceeds the 
specified level [Approximately 45°C (8 l0F)1,  the 
super heat switch turns on, allowing the current to  
flow through the timer I f  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 "ON" (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 i t s  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 -+ b or a + 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 i ts  volume also 
increases. The volume will continue to  increase 
as the temperature is increased 
We call this vapor "super heated vapor" (c + d 
or c' + d') 
The line between points c and c' is called the 
"saturated vapor line." 

HA-I 0 



DESCRIPTION-Air Conditioner (Manual) 
Refrigerant Leak Wai 

,---Saturated liquid line 

Super heat 

-10 P=1010kPa 
I1 03 kg/cm2, 14 6 si1 mnsant 

(141 

U 
4- Super heated vapor 

P = 39 2 kPa 
10 40 kglcm', 5 7 pal mmtant (-221 

2 -40 

P Saturated vapor line 

5 4 0  
+ (-581 

40 1, k;xture; 1 , 
(-761 liquid and vapor 

-70 

(-9410 0 2  0 4  0 6  0 8  1 0  1 2  
1321 (641 (9 61 (12 81 (16 01 (1921 

Volume m3/kg (cu f t i lb )  

Relation between temperature and volume 
(Refrigerant R-121 

SHA2398 

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 a t  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. 

ing 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" 

0 

vmg COntaCt 

I . , I  

$(& Temperature sensor & (R-12 within 
b~ capillary rubel 

SHA2298 

SUPER HEAT TIMER 

During rapid acceleration, the "super heat" in- 
creases momentarily and returns to  i t s  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-I 1 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 
Precautions 

WARNING: 
Always be careful that refrigerant does not 
come in contact with your skin. 
Always wear eye protection when working 
around the system 
Keep refrigerant containers stored below 50°C 
(122" F )  and never drop it from a high place 
Work in well-ventilated area because refrigerant 
gas evaporates quickly and breathing may be- 
come difficult due t o  the lack of oxygen 
Keep refrigerant away from open flames be- 
cause poisonous gas will be produced if it i s  
burns. 
Do not use steam t o  clean surface of condenser 
or evaporator Be sure to  use cold water or 
compressed air. 
Compressed air must never be used to clean a 
dirty line Clean with refrigerant gas 

Do not use manifold gauge whose press point 
shape is different Otherwise, insufficient 
evacuating may occur 

f J a l v e  press point 

N G  
SHA919A 

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

Discharging 

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

To low-pressure 
IerYlCe valve 

To high-pressure 
service valve * 

SHA240B 

4c==--J 
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DISCHARGING, EVACUATING, CHARGING AND CHECKING 

0 (0) 

300 /1,000) 

Evacuating The System 

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

-. - 
101 3 (760.29 92) 

98 0 (735.28 94) 

To high-pressure 
serwce valve To low-pressure 

600 (2,000) 

Vacuum pump 

94 6 (710.27 95) 

SHA241 B 

900 (3.000) 

2. When low gauge has reached approx 101 3 kPa 
(760 mmHg, 2992 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 mrnHg, 0.98 inHg) per 300 rn (1.000 ft) 
elevation Perform evacuation according to the 
following table. 

91 3 (685.26 97) 

I Vacuum of system* 
kPa 

(mmHs. inHal 

Elevation 
m (ftl 

* 
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. 

- Charging 

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  

SHA2428 

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 

SHA243B 
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DISCHARGING, EVACUATING, CHARGING AND CHECKING 
Chargin! 

2) Quick charging 

Immerse in water heated to 
about40*C 11W0FI 
for a Short time 

AC184A 

CAUTION. 
If 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 
sermce valve 

To low-pressure 

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 w ~ l l  force re- 
frigerant back into refrigerant can and can may ex- 
plode. 

Cont'd) 

Run at Idling 
(Below 1.500 rpml 

To high-pressure 
servlce valve 

I I  

To low-pressure 
IerUlCe valve 

@g Fan lever, made and temperature dial 
Maximum cool and speed I? S H A Z ~ S B  

Charge refrigerant while controlling low-pres 
sure gauge reading a t  275 kPa (2 8 kg/cm2, 40 
psi) or less by turning in or out low-pressure 
valve o f  manifold gauge. 

Be sure t o  purge air from charging hose when 
replacing can with a new one. 

Charge the specified amount o f  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) 

SHA9OOA 
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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-I 5 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 
Checking Refrigerant Level 

I 

Suitable 

CONDITION 

Door window 
AIC switch 

TOO much refrigerant 

Open 
ON 

TEMP lever position Max COLD 
FAN lever position Maximum speed 
Check sight glass after a lapse of about five 
minutes 

Check item 

Terneralure of high 
pressure and low 
pressure lines 

Staie !n slght glass 

Pressure of system 

Repair 

Almost no refrigerant 

Almost no difference be- 
tween high pressure and 
low pressure side 
temperature 

Bubbles flow continu 
ously Bubbler wi l l  
disappear and something 
like mest will f low when 
refrigerant IS nearly gone 

AC256 

High Pressure side os ab- 
normally low 

Stop compressor m. 

mediately and conduct 
an Overall check 

i i gh  pressure side I S  warm 
Ind low pressure side is  
awly cold 

-he bubbler are seen 
it inieivals of 1 - 2 
econds 

ACZ57 

loth pressure on high 
nd low pressure sides are 
lighfly low 

:heck for gas leakage re- 

air as required. replenish 
Nnd charge system 

a. The bubbles seen through the sight glass are 
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 o f  re- 
frigerant would be filled, if supplied according 
t o  the sight glass. Be sure to recheck the 
amount when it exceeds 20°C (68°F). In 

iigh pressure ride is  hot 
ind low pressure ride 8s 

High pressure Side I S  ab 
normally hot 

4Imost transparent 
lubblei may appear when 
,ngine speed 8s raised and 
owered 

do dear difference exists between these two condi- 

No bubbler can be seen 

10"s 

AC258 

:oth pressures on high 
nd low pressure rides are 
ormal abnormally hgh 

Both pressures on high 
and low pressure rider are 

Dmharge refragerant from 
sewice valve of low 
pressure ride 

higher temperature the bubbles are easy t o  
show up. 

b. When the screen in the receiver drier i s  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. 

1 
HA-I  6 



DISCHARGING, EVACUATING, CHARGING AND CHECKING 

ELECTRIC L EAK-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 senmivity 
15.25 g (0  5 3 . 0  88 ozllvear 

.. 
SHA733A 

GENERAL PRECAUTIONS FOR HANDLING 
LEAK DETECTOR 

1 Each fitting must be checked around i t s  entire 
periphery 

SHA734A 

2 Move probe close to  and 3 mm (0 12 in) away 
from the point to  be checked 

SHA735A 

3 The moving speed of the probe must be main- 
tained a t  less than 3 cm (1  2 in)/sec 

SHA736A 
3 cm (1 2 ml 

MEASUREMENT STANDARD 

If any reaction is  noted using a detector having a 
nominal sensitivity of 15 to  25 g (0.53 to  0.88 od/ 
year, that portion checked be found as leaking, and 
therefore must be repaired. 

Oil deposited during assembling musr be wiped 
of f  before inspection 
If any trace of oil is noted a t  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. 
Do not overtighten. 

H A - I  7 



A/C PERFORMANCE TEST 
Performance Chart 

Inside air (Recirculating a i r )  at blower assembly inlet 

Relative humidity At temperature 
% OC (OF) 

20 (68) 

TEST CONDITION 

Testing must be performed as follows 
Vehicle location 
Doors 
Door window 
Hood 
TEMP lever position 
Mode switch position 
Recirculation switch position 
FAN speed 
Engine speed' 
Time required before starting testing after 
air conditioner starts operating 

Discharge air temperature at  center ventilator 
'C (OF) 

4 5 - 5 0  ( 4 0 - 4 1 )  

TEST READING 

Recirculating-to-discharge air temperature table 

5 0 - 6 0  

Indoors or in the shade (in a well ventilated place) 
Closed 
Open 
Open 
Max COLD 

# (Face) 
RECIRC ON 
MAX HI  
1,500 rpm 

More than 10 minutes 

-. 

8 6 - 9 5  (47-49)  

12 7 - 14 1 (55 - 57) 

16 7 . 1 8 6  (62 -65)  

25 (77) 

30 (86) 

35 (951 

60 - 70 

5 0 - 5 5  (41-42)  

9 5 - 10 5 (49 - 51) 

14 1 - 15 5 (57-  60) 

18 6 - 20 5 (65 - 69) 

20 (68) 

25 (77) 

30 (86) 

35 (95) 

2 0 8 - 2 3 1  (69-74)  

40 (104) 231 - 2 5 4 1 7 4 - 7 8 )  

H A - I  8 



A/C PERFORMANCE TEST 

Ambient air 

Relative humidity Air temperature 
% O C  ( O F )  

20 (68) 

Performance Chart (Cont’d) 

High pressure (Discharge side) 
kPa (kg/cm2, psi) 

Low pressure (Suction side) 
kPa (kg/cm’, psi) 

853 - 1,049 59 - 78 
( 8 7 - 1 0 7 .  124-1521 (06-08. 9 - 1 1 )  

Ambient air temperature to compressor pressure table 

I I 1,040.1,275 88.108 
~ 25(771 (10 6 - 13 0, 151 - 185) ( 0 9 - 1  1. 1 3 - 1 6 )  

50.70 I I 1,216- 1,491 108 - 137 
( 1 2 4 - 1 5 2 ,  176-216)  (1 1 .14 ,  16.20) 1 30(86) 

I I 1,393 - 1,706 137.167 
(14 2 - 174, 202 - 247) ( 1 4 - 1 7 .  2 0 - 2 4 )  

I I 1,579 - 1,932 
(161 - 1 9 7 ,  229-280)  

157 - 196 
(1 6 - 2 0, 23 - 28) 

I 40(104) 

a. The pressure will change in the following 
manner with changes in conditions: 
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 wi l l  become low. 

HA- I  9 



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 

Do not leave compressor on i t s  side or upside 
down for more than 10 minutes, as compressor 
oil will enter low pressure chamber 
When connecting tubes, be sure t o  use a torque 
wrench 

 torque wrench 

SHA896A 

After disconnecting tubes, plug al l  openings im- 
mediately to  prevent entrance o f  d i r t  and mois- 
tu re 

Plug 

SHA058 

Do not reuse used O-ring 
When connecting tube, apply compressor oil to  
portions shown in illustration Be careful not 
to  apply oil to  threaded portion 
O-ring must be closely attached t o  inflated por- 
t ion of tube 

N G  
lnflaied pomon 

O K  - 
SHA897A 

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

u"'06a e GO K GN G 7 
b 

SHA898A 

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 

HA-20 



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

10 2 0 1 1 0 - 2 0 . 7 - 1 4 )  

Safety valve 

L m  20- 29 (2 0 - 3 0 . 1 4  - 221 

m 14 - 18 I1 4 . 1  8 , l O  - 131 

20 - 29 Low-prerrure (S”Ctl0”) fYm 1 ( 2 0  3 0 . 1 4 -  service valve 

25 -34 (2 5 - 3 5 , 1 8  -251 

m N m lkg-m, ft-lb) 

SHA246B 
0 1 0 - 2 0  I1 0 - 2 0 . 7 .  14)J  

Compressor Mounting 

h 

5 - 7 ( 0 5  0 7 . 3 6 - 5 1 1 i  

[91 1 9 - 2 5  I1 9 -  2 5 . 1 4 . 1 8 )  
*Adjurting bar 

PJ) 36 - 4 9  I3 7 . 5  0,27.361 

(91 19 - 2 5  (1 9 . 2  5 , 1 4 . 1 8 )  

N rn (kg-m, ft-lbl (91 1 9 - 2 5 1 1  
Non-turbocharged model 

SHA247B 

HA-21 

> 
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PIPING, COMPRESSOR MOUNTING AND F.I.C.D. 
Idle Speed Adju 

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

1 

2 

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 

3 With air conditioning system ON (Recircula- 
tion switch a t  "RECIRC" position, fan control 
lever a t  "HI" position), make sure that com- 
pressor and F I C D 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 a t  the specified value (Nonadjustable) 

4 

Non-turbocharged model 

F I C D socket pin 0 
solenoid valve 

Turbocharged model 

solenoid valve 

SHA248B 

ng and Checking 

ENGINE IDLING SPEED 

NO"- 

model 

Turbocharged 
model 

Tranrmission turbocharged 

When AIC 86 OFF 
MIT rpm 6 5 0 - 7 5 0  650 - 750 

650 .750  600.700 AIT rpm 
a t  "0" range at "D" range 

When AIC IS ON 
MIT rpm 7 5 0 - 8 5 0  750 - 850 

750 .850  750 .850  
A I T  rpm 

at "D" range at "0" range 

HA-22 



COMPRESSOR OIL--For MJS170 

Checking and Adjusting 

The oil used to  lubricate the compressor i s  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 mP (5.1 US f l  02, 5.3 Imp fl 02)  

KV994A9690 

KV992C50822 / 

i;(V994A9690 
SHAO17A 

1 

2 
3 

Connect oil separator KV994A9690 between 
compressor discharge side and condenser 
Evacuate and charge the system 
Operate compressor a t  engine idling with air 
conditioner set for maximum cooling and high 
fan speed 

4 Stop compressor operation after 10 minutes 

Never allow engine speed t o  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 mP (4.1 US f l  oz,4.2 Imp fl 02)  

Low pressure ride 

SHA702 

0 Oil remains unremoved in the system about 30 
mP (1.0 US fl 02, 1 1 Imp fl 02).  

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

9 Connect refrigerant line and evacuate and 
charge system 

10 Conduct leak test  and performance test 
11 Gradually loosen drain cap of oil separator to  

release residual pressure Remove cap and drain 
Oi l  

12 To prevent formation of rust and intrusion of 
moisture or dust, perform the following before 
placing oil separator k i t  into storage 

1) Cap each opening of flexible hose and double 
union securely 

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

HA-23 



COMPRESSOR OIL-For MJS170 

Condition Amount of oil to be added mP IUS f l  02. Imp fl 02) 

Replacement of compressor 

Replacement of evaporator 

Replacement of receiver drver (liquid tank) 

There is no sign of oil leakage 
from condenser 

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 

80 (2 7,2 8) 

Oil need not be added 

Oil need not be added 

Replacement Of  ‘Ondenser There are evidences of a large 
amount of oil leakage from 
condenser 

60 (2 0.2 1 )  

There is no sign of oil leakage 

There are evidences of a large 
amount of oil leakage 70 (2  4, 2 5) hose or pipe 

Oil need not be added 

There is no sign of oil leakage 

There are evidences of  a large 
amount of oil leakage 

Gas leakage 

* Remove compressor oil as follows 

1. With the compressor upside down, completely 
drain the oil through the suction port (from 
the embossed letter “s” mark side) 

Oil need not be added 

70 I2 4, 2 5) 

2 When the oil stops flowing out, rotate the 
clutch hub two or three times to completely 
drain the oil 

HA-24 



COMPRESSOR-Model MJS170 

HA-25, 



COMPRESSOR-Model MJS170 
Leak Test 

EVACUATE AND CONDUCT LEAK TEST 

7 KV994C1552 

SHA907A 

Clutch Replacement 

When removing shaft nut, hold clutch hub with 
Tool 

Tool No.: KV99412302 (J24878-1) 

Using Tool KV994C5780, clutch hub can be 
removed easily 

\ 
SHA268A 

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

SHA272A 

SHA908A 

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 
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COMPRESSOR-Model MJS170 
Shaft Seal Replacement 

Before disassembling, be sure t o  measure the 
amount of oil 
After assembling, charge with the same amount 
of new oil 

When removing seal seat 
Apply pressure with refrigerant 

KV994C15527 

SHA033A 

SHA274A 

0 With Tool KV994C1 143, depress carbon seal 
and hook the case of shaft seal 

yKV994C1143 

0 When installing shaft seal 
1) Cap Tool KV994C5784 to  the top end of corn- 

pressor shaft 
2) Using Tool KV994C1 143, 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 

AC037 
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COMPRESSOR-Model MJS170 
Valve Re 

Using Tool KV99412330, remove rear cover 

yKV9941 2330 

SHAO38A 

Using Tool KV994C5785, remove rear cylinder 
head 

SHA909A 

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 refrtgerant 
passage in cylinder head is  about 60" 

acement 

k 

Refrigerant parrage 

SHA276A 

HA-28 



COMPRESSOR-Model MJS170 
-Valve Replacement (Cont’d)- 

2 )  When installing shell on cylinder, adjust post- 
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 

Refrigeranr parsage 
(low presure sidel 

SHA277A 
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A/C ELECTRICAL CIRCUIT (Manual) 
Schematic 

I ,  A Y l l l W f B  
1 - t l  I '  

SHA249B 
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A/C ELECTRICAL COMPONENTS (Manual) 

Time while applying voltage 
(12V) to the terminals 

between @and @ (Sed 

Inspc 

Resistance between 

@and @ 
622) 

SUPER HEAT SWITCH 

a 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 "ON" 

Do not allow the switch to  get into water. 
Wipe water from temperature sensor section 
after checking it 

NOTICE 
a 

a 

Super heat s.wlch 

Thermometer 

Ohm range _ _  - - ._ .- - - -  . .  . . ". ' ' ' ' Super hear switch 
Below 16'C 161°F) OFF 
Above approximately 
27 5-C (82°F) ON 

hb 
SHA251B 

More than 175 Less than 400 

Less than 105 I co 

SHA252B 

VACUUM TANK 

To intake 
manifold TO A s  

To heater t,,t unit (An room) To warer cock 

To vacuum pump 

@ Magnet valve 

Check valve (One way 1 ) 
SHAZ53B 

Solenoid valve check for water cock 

SHA254B 
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A/C ELECTRICAL COMPONENTS (Manual) 

Inspection (Cont'd) 

Applied voltage to 
solenoid (V) 

0 

1 Disconnect vacuum hose @ 
2 Disconnect vacuum hose 3 and connect hose 

@ instead Suck in through hose @ to con- 
firm that air does not flow through the hose 
and that check valve is closed 
While sucking vacuum hose 0, change voltage 
to  solenoid to  check for openclose operation 
of solenoid valve 

3 

~~ 

Operation of solenoid 
valve 

Close 

12 1 Open 
~ ~~ ~ 

Pressure switch check for turbocharged model 

I Pressure I Resistance In1 I 
Atmospheric 
presswe 

Vacuum pressure 
more than 46 7 kPa 
1350 mmHg, 13 78 mHg1 

SHAZ55E 

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. 

VACUUM PUMP MOTOR 

1 Turn ignition switch "OFF" Disconnect 
vacuum hose @ (Refer to  "Pressure Switch 
Check") from vacuum tank and connect it 

again 
2 Make sure air conditioner switch is "OFF" 
3 Turn ignition switch "ON" (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 af ter  it has started 
6 If it fails to stop within 20 seconds, and 

vacuum hoses are in good order, it is malfunc- 
tioning 

SOLENOID VALVE 

Perlorm 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) 
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LOCATION OF A/C ELECTRICAL COMPONENTS 

LSolenoid valve 
bracket 

ACC relay 

Condenser 

,-Condenser fan motor 

SHAZ56B 
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SERVICE DATA AND SPECIFICATIONS (S. D. S.) 
General Specifications 

COMPRESSOR 

Model MJS170 

Type Swash plate 

Displacement cm' lcu mllrev  170 110371 

Cvllnder bore x stroke mm linl 40 0 x 22 6 I1 57 x 0 891 

Clockwse 
(viewed from drive end1 

Direcrion of rotafion 

Type of driving belt HA type [Cogged belt1 

LUBRICATING OIL 

Model MJSl70 

Type SUNISO 5GS 

Capacitv 
mP IUS f l  OT, Imp f l  O L I  

Amount Of 0 1 1  in the system 

Residual 011 level in the 

operation and draining 0811 

150 15 1 . 5  31 

ryrrem (After 011 return 120141.421 

REFRIGERANT 

Type R-12 

Capacity kg IIbI 0 9 - 1  1 1 2 0 - 2 4 1  

ENGINE IDLING SPEED 

Non- 

model 

Turbocharged 
model 

Traosmt6iton turbocharged 

When AJC IS OFF 
MIT rpm 650 750 650 - 750 

650 - 750 600.700 
'pm at  "D', range at "D" range 

When AIC 81 ON 
MIT rpm 750-850  750 - 850 

750.850 750.850 
'IT at "D" range at  "D" range 

--Inspection and Adjustment - 
COMPRESSOR 

Model MJS170 

0 5 - 0  8 I 0020  -00311 
Clutch hub to pulley clearance 

mm l m l  
~~ 

BELT TENSION 

Belt deflection I [Apploed Pressure 1s 98 N I10 kg, 22 Ib l l  

0 4331 0 3541 

SHA252B 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 
Tightening Torque 

COMPRESSOR INSTALLATION 

Compressor bracket to 30 40 3 1 . 4  1 22 30 
cylinder block 

Compressor t o  compressor 30 40 3 1 4 1  2 2 3 0  
bracket 

Compressor shafl n u t  19 21 1 9 - 2 1  14 15 

Compressor rear cover 19 21 1 9 2 1  1 4 1 5  
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 0 D 
mm (in) 

Steel or copper Aluminum 

N m  kg m f t  Ib N m  k g m  ft-lb ro 
6 11/41 10 20 1 0  2 0  7 14 - - - 

8 15/16) 1 5 - 2 5  1 5 - 2 5  11 18 10 20 1 0 - 2 0  7 14 

10 13/81 15 25 1 5 - 2 5  11  18 10 20 1 0  2 0  7 14 

12 11/21 20 29 2 0 - 3 0  14 22 15 25 1 5 - 2 5  11  18 

16 15/81 25 34 2 5 - 3 5  1 8 - 2 5  20 -29  2 0  3 0  14 22 

SHA669A 19 13/4) 2 5 - 3 4  2 5 - 3 5  18 25 20 -29  2 0  3 0  1 4 - 2 2  

Union type (hose to hose) Malerial 

Pipe 0 D 
rnm Iin) 

Steel or copper Aluminum 

N m  kg-m fl-lb N m  kg m ft-lb 

6 11/41 1 0 - 2 0  1 0 - 2 0  7 - 1 4  - - - 
8 15/161 15 -25  1 5 - 2 5  1 1 - 1 8  10 -20  1 0  2 0  7 14 

10 13/81 15 25 1 5 - 2 5  11 -18  10 -20  1 0  2 0  7 14 

12 11/21 2 5 3 4  2 5 - 3 5  1 8 - 2 5  20 -29  2 0 3 0  1 4 2 2  

SHA670A I5I8) 2 5 - 3 4  2 5 - 3 5  18 -25  20 29 2 0 - 3 0  14 -22  
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 
Tightening Torque (Cont'd) 

Union type (hose to pipel 

a Use t igh ten ing  torcue fo r  f lex ib le  hose 

S H A 6 7 1 A  

Plate type 
Bolt t Y l X  Tightening torque 

Bolt 
Nominal Pitch 

diameter N m  kg-m ft-lb 
mm (in1 

mm l in i  Grade 112e 

M6 6 0 10 2361 1 0 10 0391 3 - 4  0 3 - 0 4  2 2  2 9  

4T M8 80103151 125100492)  8 - 1 1  0 8 - 1 1  5 8  8 0  

M10 10 0 1.3 3941 1 5 I O  0591 16 22 1 6 2 2  1 2 1 6  

M6 6 0 I O  2361 1 0 I O  0391 6 - 7 0 6  0 7  4 3 - 5 1  

7T M8 8 0  10 3151 1 25 I004921 14 18 1 4 - 1 8  1 0 1 3  

M10 100103941 15100591 25 35 2 6 - 3 6  1 9 - 2 6  

.3 
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SPECIAL SERVICE TOOLS 

Special tool or a commercial equivalent 

Tool number 
(Kent-Moore No ) 
Tool name 

KV99412302 
(J24878-1)' 
Clutch hub wrench 

KV994C5780 
( - 1  
Clutch hub puller 

KV994C1143 
( - 1  
Shaft seal remover and 
installer 

KV994C5784 
( - 1. 
Shaft seal pilot 

KV994 12330 
( - ) *  
Allen socket 

KV994C5785 

Cylinder head remover 
( - )"  

KV994A9690 

Oil separator kit 
( & )  

KV992C5079 
( - 1  
0 KV992C5081 

( - 1  
Adapter connector A - 

@ KV992C5082 
( - )  
Adapter connector B 

KV994C1552 
( - 1  
Charge nozzle 

Tool 

0 

Tool number 
(Kent-Moore No ) 
Tool name 

KV994C4548 
( - )  
Blind cover set 

0 KV994C4531 
( - )  
Blind cover 

@ KV994C4532 
( - )  
Gasket 

@ KV994C4533 
( - 1  
Gasket (Useless) 

@ KV994C4534 
( - )  
Gasket (Useless) 

@ KV994C4559 
( - )  
Bolt 

Tool 

HA-38 
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