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OUTLINE OF AIR
CONDITIONER

The air conditiorer i1s a combined
unit of an evaporator, hcater and
blower and provides heating and cool-

ing functions, In addition, it has bi-

level and ventilation [functions, en-
abling comfortable air conditioning at
all seasons. Its control system consists
of a mechanical system using cables
and engine vacuum and electric
system,

All units are housed in the dash
panel, thereby assuring driving com.-
fort.

The functional principle of this
system is as shown in Figure AC-].

Heater core

« [

—_ > [ -

' vaporator

AC227
Fig. AC-1 Principle of air flow

CONDENSER ... .. ... ... ...

DESCRIPTION

The component units of the air
conditioner are installed in the engine
room and passenger compartment, the
compressor  and condenser in the
former and the unit comprising the
evaporator, heater and blower and its
control in the latter. The units in the
passenger compariment are sum-
marized as below-

Air intake housing

This housing is internally provided
with an air intake door that takes
outside air.

Blower housing

The hausing contains a blower mo-
tor, by which the air is blown to the
heater and evaporator.

Evaporator housing

An evaporator is contained in this
housing. which cools air passing
through the fins with refrigerant cu-
culating in the system,

CONTENTS
. AC-2 AR FLOW AND VACLUNM SYSIEM ... . ... Al
AC- 2 AIR FLON . .. ... . . oLl . Al
AC-4 VACUUM SYSTEM . e Al
. AC-4 ELECTRICAL CIRCUIT .. . oL A
. AC:4 BLOWER MOTOR OPERATION . .., .. o A
......... AC- 4 COMPRESSOR OPERAT'ON ., . . ., ..., . Al
AC-5 MAGNET VALVE (VACUUM SOURCE)
. AC-5 OPERATION ... ....... . Al

Heater unit

A heater core is houscd in this ul
in which hot water from the eng
runs to warm the air passing throt
the fins,

FEATURES

1. When the AIR lever is set
BI.LEVEL position, the mode doo
set halfway between the full open 2
full close positions. Eresh air is blo
out from the outlets in the instrum
panel and warm air from underfo
thus providing ventilation and heat
functions at the same time

2. The mode door to divert air fl
and the aic intake door are opened
closed by means of the vacuum act
tor.

3.  The control of hot water flow
to the heater is carried out by
vacuum-operating water cock and
water cock that controls the amon
of hot water.

4. When the air conditioner 1s
A/C, the temperature is adjusted
automatically switching the compi
sor on or off by means of the th
mostat.
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REFRIGERATION
SYSTEM

Il you were to paint your finger
with alcohol, your finger would [ecl
cold. This is because the liquid alcohol
takes heat away fram your finger
while it evaporates. 1f an quickly
gvaporating hquid such as alcohol is
placed in a contaer inside a bax, the
temperature inside the box will drop.
This is because the alcohol is evapo-

rated absorbing the heat from the ar
instde the box. If the gascous alcohol
is coltected and cooled with cold
water, it will be changed back into a
liquid by absotption of its heat by the
cold water,

The cooler opcraics on this princi-
ple. The lLiquid used 1s the refrigerant

R-12. The heat inside the passen;
compartment is absorbed by changi
the refrigerant from a liquid 10 a g
and then dissipated to the outside
changing the refrigerant from a g
back to a hiquid.

The refrigeration system 1s sho
in Figure AC-3.
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The operation of the five devices of
the refrigeration system are described
below.

EVAPORATOR

The heat of the inside air which is
force-cicculated by the blower motor

rator. This cools the air.

COMPRESSOR

The compressor is installed to the
side of the engine and is driven by
crank pulley through a belt. The refrig-
erant gas leaving the evaporator 1s
forced out to the condenser by com-

{} Expansion valve

AC
Fig. AC-3 Refrigcration ¢y

pressure and high tempeiature.

CONDENSER

The condenser is installed to
front of the tadiator. The heated :
compiessed refrigerant gas from
compressor condenses to a liquid
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RECEIVER DRIER

The receiver drier serves the pur-
pose of storing the liquid refrigerant
The amount of the liquid refrigerant
flowing through the sy stem varies with
the operating condition of the air
conditioner. To be dccurate, the re-
ceiver drier stoics excess amount of
refrigerant when the heat load 15 low-
ered. It also 1eleases stored refrigerant
when additional cooling is nceded,
thus maintaining the optimum flow of
refnigerant within the cystem

The receiver dyer includes a strain-
cr and desiccant, They have the job of
removing moisture and foreign parti-
cles as the refrigerant cuculates within
the system.

The pressure switch is 1nstalled
beside sight glass of receiver drier. The
purpose of the switch is to stop the
compressor operation m the cvent an
excessive system pressuie builds up on
the high pressure lincs

EXPANSION VALVE

The expansion valve restiets the
liquid refrigerant as 1t passes through it
and delivers sprayed refrigerant to the
evaporator for facilitating refrigerant
evaporation.

The refrige:ant within the thcimo
bulb changes in pressure through the
super heat conditton of vaporized re-
frigerant gas which comes out of tho
evaporator, causing the deflection of
the diaphragm. The lift of the ball
valve attached to the diaphragm is
changed by the deflection of the dia-
phragm, thus controlling the amount
of refrigerant passing the orifice.

/“
- ’ T eapanaion valve
o

From condenser

i
il
AR\

| Pressure switlt
2 Sight glass

3 Strainer

4 Desiccant

AC?30
Fig. AC 4 Reccwer drier

To compressor

Tao evapar.tor

From cvaporator .
{ ) @)

To evaporatar

1 rom receiver drier

1 Valve housing 4 Valve ball 7 O-nng
2 Thermo bulb S Valve body 8 Equalizer
3 Diaphragm 6 Orifice Acz

Fig. AC-5 Expansion valve

ACSH
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AIR FLOW AND VACUUM SYSTEM

AIR FLOW

A/C (Air conditioner) position

Hey

VEMPERLD __ _ _ uoy

L.' a
AIR A/C VINY GOA3VEL  CWAT
P OTL 2 304

= FEO M cop —cn

DEF

r— . J

AIR lever: In A/C position

FAN lever: In any pusition other than OFF

TEMP tever: Cold to Hat

Yacuum cock

Vacuum selector valve

Magnet valve — F1.C D.

Magnet valve

— Vacuum source

o~

Detiaster soszle
Heater
core

Heater door

Che
| valy

!

40, \\T

When the AIR lever is sel to the
A/C position, vacuum and air flows are
as shown in the schematic layout
above.

I Air intake door . . . The ar intake
door is in the clased position, shutting
off outside air, Air is citculating mside

Inside air

Alr intake
door

Vacuum tank

AC1

Fig. AC-6 Air flow - A/C (Air Condilioner) positi

in the closed position. All the air
introduced from the air intake is
cooled in the evaporator and then
directed to the outlets located on the
instrument panel.

3. Heater door . | The heater door,
connected by a control cable from the

. > 8 a

cock is in the shut position.

5. Fast 1dle actuator ... With p;
sage to the inagnet valve open, t
vacuum introduced down 1o the [:
idle actuator moves the actuator d
phragm (o pull its operating lever. A
result, the carburctor throttle is mov

2 . al - a3l o I1'a»Y. A" 4l
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VENT (Ventilation) position

Magnet valve — F.1.C.D.

] g
AIR A/ vEwy eotbmm weAv o pre
mp‘gﬂg=an==;wm FAR GFF Y 3 s 4

|

AIR lever: In VENT position
FAN lever 1In any position other than OFF

=

Vacuum selec tor valve

Fast1dle control device

M Magnet valve

— Vacuun saurce

Vacuum cock

Check valve

Defroster noz/le

\

k_&_A

. Y
Water coch )
./)\% Outside arr
Heater

Heater dooy core Mode door Blower motor ‘

i Als intake
: door
|

7

LL

J Vacuum tank

AC233
Hig. AC-7 Air flow - VENT (Ventilation) position

-
1. A intake door...Vacuom 15 in the closed position. Outside air s off the hot water at the cock.
mntroduced to the actuator of the air dnected to the outlets Jocated on the 5. Fast idle control device ... The
intfe door and causes an actuator instrument pancl. vacuum flowing into the fast igle
movement to open the door. 3. Heater door...The heater door control device is interrupted by the
Thus it admits outside air into the is in the open position, magnet valve. The actuator then stops
air conditioner unit. 4, Vacuum cock ...The vacuum its operaton and the operating lever
2. Mode door . .. The mode door is cock is 1n the closed position. shutting returns to its ongindl position.

AC-7
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BI-LEVEL position

AR M me Dn-"l.:l]m DAY

A d

(Y. Y ~c

AIR lever: In BI-LEVEL position

FAN Iever: In any position other than OFF

TEMP lever: Cold to Hot

Defroster nozzle

N

Heater door

PRy W 1

Magnet valve  F.I.C.D.

Yacuum selector valve

Fastdie control device

E’ Magnet vaive

— Vacuum source

/

Healed atr

Outside air

#AIr intake

0o

y Vacuum tank

E oy

). Air intake door...Vacuum is
imposed on the actuator of the air
intake door and the door is in the
open position,

2. Mode door ... Vacuum is intro-
duced only to D, of the double-action
actuator and the door is allowed to
open in its hrst-stage position. Outside

and the evaporator.

3. Heater door...The heater door
is in the open position. Warm air
heated by the core is directed toward
occupant’s feet in the passenger com-
partment.

4. Vacuum cock ... Vacuum is im-
posed on (he actuator, causing the

AC2
Fig. AC-8 Air flow - BI-LEVEL posity

5. VFast idle control device ... T
actuator is not in operation.

Under the BI-LEVEL positic
fresh outside air is discharged trom t
instrument air outlets while, from t
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HEAT (Heater) position

Magnet valve — F.[.C D.

- . O —— s
AIR A/ VINT GHLIVEL DAY DEF
TEMP eoLD NOY FAM arF ) 2 §

=== = ° ° B 2

AlR lever In HEAT positian

AN lever: In any position other than O1'F

TEMP lever: Cold to Hot

Vacuum cock

Defroster nozsle

L] Heat
Heater door e

Vacuum selector valve

]

b ast dle control device

i £

Magnet valve —
Vacuum source

Cheuk valve

f
414y

:Z/Z
g'_/

Healed air

&

1. Air intake door ... Vacoum is
imposed on the acltuator of the awr
intake door and the door is in the
open position.

2.® Mode door . ..Vacuum is intro-
duced both to D, and D, of the
double-action actuator and the mode
door is in 1ts fully open position, All
the outside air thus flows into the

AC236

Fig AC-9 Air flow - HEAT (Healer) position

heater core.

3. Hecater doo ... The heater door
is in the open position. Warm air
heated by the core is discharged from
the opening located above occupant’s
feet. A small portion of 1t goes to the
deftoster nozzles.

4. Vacuum cock . .. Vacuum is ym-
posed on the actuator, causing the

AC-9

vacuum cock to open.
5. Fast idle control device...The
actuator is not in opératron.

Temperature of the discharge atr
vaties with the amount of water flow-
ing into the heater core via the water
cock. The water cock is controlled by
a control cable from the TEMP lever.
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DEF (Defrost) position

Mucnet valve — F LC.D.

AIR A7e viwy sotbm  wamav B!t:ll'
meom.;b:%g AN OFFL 2 3 &

AR lever- In DEF position

FAN lever: Inany postion ather than OFF

TEMP :
lever: Cold to Hot Vieuum selector v alve

Faxtidle control devive ,{F‘—\

i

ﬂ Magnet valve —

Vacuum cock

Vacuum source

Defroster nozzle

Heated air t

Check valve

Heater
Heater door core

L

Blower motor

Outside an

Air intake

Evaporator

— Vacuum tank

ﬁ,

AC2

Fig AC-10 A flow - DEF (Defrost) positic

Il Arr intake door. Vacuum is door isin tts fully open position.
imposed on the actualor of the air 3. Heater door . . . The control cable
intake door and the door is in (he of the heater door 1s connected to the
open position, AR lever and holds the door in the
2. Mode door.. Vacuum is intro- closed position.

duced both to D, and D, of the Warm air heated by the core goes to

double-action actuator and the mode the defroster nozzles.

4. Vacuum cock . Vacuum is i
posed on the actuator of the vacuu
cock and the cock 15 in the op
position

5. Fast idle control device ... Tl
actualor is not in operatioa.
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VACUUM SYSTEM

Vacuum tank

Jt is necessary to control the
amount of vacuum that the engine
intake manifold produces. Thss is tin-
portant since the amount of vacoum
varies with speed and load of the
engine. The vacuum tank stores the
vacuum (0 help maintam a constant
supply of vacuum to the system.

Vacuum tank \ude

o MR
J Valve open

Engme side

Magnet valve

While the miagnet valve’s coil is
energized by an clectric current, 1t
holds the valve ncedle in the rased
position and vacuum is imposed on the
selector side.

When current to the cotl 1s inter-

VYalve open

Sclector aide

Valve ctased

Vacuum tank side

Check valve

The check valve 1s located between
the engine intake mamtold and the
vacuuin tank. Its valve opens at a
negative pressure on the engine side 20
mm Hg (4/5 i Hg) higher than that on
the vacuum tank side.

The valve closes when the manifold
pressure is higher than that in the
vacuum tank (o prevent the flow of
pressure from the manifold to the
tank.

Rubber platc

{

~ Porous plastic

AC237

Fig. AC-11 Check valve

rupted, passage on the vacuum iank
side closes. leaving the sclector side
line open to the almospherc.

There are two magnet valves in the
system. One 1s located between the
vacuum tank and the vacuum selector
valve. The other is provided for the
fast idle actuator,

Valve closed

@

Vacuum tank side

Vacuum selector valve

Vacuum distribution is controlled
by the vacuum selector valve The AIR
lever duectly actuates the vacuum
selector valve. This valve consists of
twu plates which are facing each other.
The plates have theirr mating faces
grooved for the transmission of vacu-
um to the individual vacuum actua-
tors. Moving the AIR lever changes
the relative position between these
grooves, cansing the vacuum actuators
to operate depending on the AIR lever
setting.

AC239
Fig. AC-13 Vacuum selector valve

Vacuum actuator

Single-action and double-action
actuators are used. Operation is the
same. When vacuum s imposed on the
diaphragm, it deflects moving the op-
erating lever connected to it. The
actuators operate at a vacuum of 200
miu Hg (8 tn Hg).

Fast idle cantrol device
(F.1.C.D.)

The fast idle control device in-
creases engine 1dle spced so that the air
conditioner continues to cool the pas-
senger compartment even when the
car is at a stand still

» -
Selector side Vacuum water cock
1 Coil This cock. too, has a vacuun actua-
M 2 Necdle tor, by which two-stage operations of
3 Valve e opening and closing the cock are per-
4 Spring =¥ formed. Thi cock opens and closes
S Porons plastic Atmosphere

AC238
Fig. AC-12 Magnet valve

AC-11

the passage of the cooling water which
flows into the heater core
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AN Blower control switeh
/ C————

L p
' ® Blower motor

AlR iever. In any position
FAN lever. In Q} F position

Tgnition switch

Relay — Povil_@..
Lo

=

Magnet valve — Vacuum source

———
mdiillh;
Thermostat Pressure switch
* WVM‘J-I
Micro
switch , ; | | Relay — Compressor
Compressor Magnet valve —
clutch F1.C.D.
o o e AlR lever: In A/C position

TOP M M Mk W) LY Y]

Blower motor

FAN lever: In any position other

Ignitton switch

Relay - Power e
.1)—-/03-“0-

ad
] —{)
Magnet valve — Vacuum source
s,

"2 Thermostat Pressuse switch

Compressor

clutch FICD.

switch L
I)-g—' Relay

Magnet valve

Compressor

|::I Baltery
g

*1 - (When AIR leversi
A/C pasthon, micro
swilch is ON)

AC240

than OFt

Battery

AC241

)
LB IR

/3
%

] AlR lever. [n any position except A/C

FAN lever: In.any position other than Q1 F

Biower control switch

Blower motor

Relay - Pox:z:l_E_
1 —

Ignition swilch

ith

swilch ] J_‘ —
=

Compressor
cdatek F1€.D.

Magnet valve —

Battery

Magnet valve ~ Vacuum source
—
— 'OUW[
Thermostal  Pressure switch
Micro L,
Relay  Compressor

*2 — (May be on or off b;

switching thermosta
on or off)
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ELECTRICAL CIRCUIT

The electrical system of the air
conditioner is designed to contro} the
ground circuit. In the following para-
graphs are described the operations of
the blower motor, compressor and
magnet valves.

BLOWER MOTOR
OPERATION

~o the ignition switch is turned on,
a power relay for the air conditioner
closes, allowing the current from the
battery to the blower motor, 1csistor
and blower control switch. When the
blower control switch is turned on, a
ground circuit is completed and thus
the blower motor begis Lo rotate.,

COMPRESSOR
OPERATION

The compressor circutt contains a
compressor relay. The solenoid ener-
gizing circuit of the relay includes the
blower speed switch, a micro switch,
the thermostat and a pressure switch,
all connected in series. On-off opera-
tions in these devices control current
to the compressor clutch. This eircuit
also controls the magnet valve for the
fast idle actuator.

MAGNET VALVE (VACUUM
SOURCE) OPERATION

The vacuum source magnet valve is
uperated in comjunction with the on-

off of the blower speed switch Tlus
valve controls vacuum supply to the
vacuum-operated system.

Relay

Two relavs are used. One s 1n the
line between thie blower motor and the
battcry When the ignition switch 1s set
at ON, the current flows through the
solenoid to the giound, that is, the
relay solenoid is encraized so that the
telay contacts are closed and the cur-
tent flows to the blower motor.

The other relay s Jocated in the
lne on the way to compicssor clutch.
The pressimne switch, thermostat, micro
switch and blower control switch are
in serics conncction in tlic line where
the solenoid branches off The current
passes  through the blower specd
switch to the same gronnd cncuit as
the blower motor.

Blower speed switch

The blowei speed switch is dircetly
actuated by the AN lever. The cur-
lent passes through the resistor to the
blower motor. then 1t passes through
the blower speed switeh to the ground.
The spced of the blower motor is
changed to four speeds with the FAN
lever’s position.

Magnet valve

This valve is opened and closed
electrically by jts clectire solenoid.

AC-13

Pressure switch

Installed in the receiver drier, the
pressule switch interrupts current to
the compressor clutch and stops the
compressor  operation whenever  sys.-
tem pressure on the high pressure lincs
budds up abnormally. Sec ligure
AC4.

Micro switch

The micro switch is acluated by the
AIR lever, Chis switch is on only when
the AIR lever is set at A/C position.

Thermostat

The thermostat has one sensor,
whuch s located in the center of the
cvaporator core of the evaporator
housing and which senses the tempera-
tuse of air forced out of the evapora-
tor. In the thermostat, the contact is
switched to ON and OFF according to
the chinge in the temperature sensed
by the sensor; in other words, the
current which js sent to the compres-
sor clutch is cut so as to stop the
compressor’s operation and to main-
tuin stcady the temperature of air
forced out. One of the control cables
fiom the TEMP lever changes the
temperature sctling for vperation of
the theimostat.,

Compressor clutch

The compicssor clutch engages and
disengages the clutch disc electrically
by the electiic solenoid, und transmits
the engine speed to the shaft of the
COMpressor.
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GENERAL SERVICE

CONTENTS
REFRIGERANT R-12 .. . AC-14 EVACUATING SYSTEM | . LA
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The refrigerant used in the air
conditioner is generally called “Re-
frigerant-12 (R-12)". No other refrig-
erant than the above refrigerant should
be used.

This refrigerant is usually avaiable
m a small can or a cylinder. In either
case, it is liquefied under high pressure
1n the container.

Refrigerant evaporates easily (has a
low evaporation point) and, moreover,
since the latent heat of the refrigerant
1s large, it can absorb a large amount
of heat when evaporating. Extreme
care must be exercised when handling
the refrigerant

COMPRESSOR OIL

The "“SUNISO 5GS™ refrigeration
lubricant should be used to assure the
successful compressor operation. Use
of oils other than recommended or
mixing of the oil with other oils would
cause chemical reaction or lead to
lowered viscosity or deficient lubrica-
tion.

The oil absorbs moisture as it con-
tacts the air. This points out the need

PERIODICAL MAINTENANCE
AND SEASON-IN
INSPECTION

Both periodical mamtenance and
season-in inspection 4re most cssential
to enable the air conditioner to give
full performance.

Perform the following checks.

I.  Start engine and check refrigerant
level through sight glass on receiver
drier. For details, refer to relative
topics under “Refrigerant  Level
Check”.

2. Check the entire system for sign
of refnigerant leaks. Refer to relative
topics under “Checking for Leaks”
and “Refrigerant Leaks™,

If any trace of oil 1s noted at and
around connection tittings, it 1s a sure
indtcation that refnigerant 1s leaking.
This condition can be corrected easily
by retightening the jomts. If any joint
on line is suspected af sruall amount of
leakage, use a leak detector (o locate
leaking points.

3. Check compressor drive belts for
proper deflection.

Season-off

Observe the following manitenance
ups to allow the air condiuoner to

checking for refrigerant gas leak
out of season.

2, luin the compressor for
minutes at least once a montl
runniug the engme at 1,500 rpm.

GENERAL SERVICI
INSTRUCTION

The servicing of the air condit;
should be carried out only by
trained servicemen. This chapte
scribes esscntial points of servicing

o If a large amount of dirt and
enier the system, they wil
carried with refrigerant and
clog the systein or scratch rot
parts. This points out the nee
care 1n servicing the system. Th
disconiecting  joints  should
carried out in a clean place.

e Water should not be allowed t
inside the system. The refrig
does not readily mix with w
However, the presence of ev
minute amount of water will
a chemeal reaction at high
perature which will in turn pro
hydrochlong  acid  (HC). !
hydiochloric acid 1s highly ¢
sive (0 metals, the aluminum
capper pipmg, etc. will bex
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e Water mn the system will ice the
orifice when the high pressure re-
frigerant is changed to low pressure
refrigerant by expansion valve, etc.,
and will obstruct the refrigerant
flow,

Following arc general instructions
to be closely observed 1n servicing the
system.

1. When a system line is discon-
nected, plug the opening immediately
This 1s especially necessary to prevent
moisture condensation from forming
in the line and to keep out dirt and
dust. It 15 also necessary to keep the
line at and above surrounding air
temperatures at all times. When con-
nzcting system lines, do not attempt
to rcmove the plug from the opening
until ready for immediate use.

2. Always keep the working place
clean and dry and free from dirt and
dust. Wipe clean water that comes into
contact with the pipe joint before
disconnecting

3. Have all necessary tools n pre-
paration beforehand and have tools
clean and dry.

4. The compressor ol will easily
absorb moictine when exposed to ar,
[mmediately close the opening of the
container after nse. It is also necessary
to observe the following notes:

Notes:

a. The oil should nat be transfused
from a container into another, as
the failure will possibly cause mois-
ture to mix with the oil.

b. The used oil should not be returned
into a container.

¢. The oil should not be used if its
state of preservation is not clear
enough.

5. When connecting or disconnect-
g pipes from the refrigeration sys-
tem, use two wrenches. One wrench is
used for holding the fixang nut in place
while the other for turning the mating
flare nut, Failure to do so may result
in g twisted tube or may damage
connection,

6. Also use care not to give saatches
to the seating surface at connections.
A small scratch on the seating surface

may be the cause of gas leakage
Before connecting pipes, be sure to
give coating of compressor oil to the
seating surfaces.

SAFETY
PRECAUTIONS

1. Since direct contact of the iiquid
refrigerant with your skin will cause
frostbite, always be careful when
handling the refrigerant. Wear gloves
or wrap a piece of cloth around service
valve to protect your fingers against
frostbite by refrigerant. If any of the
refrigerant should get into your eyes
when charging the refrigerant, splash
your eyes with cool water to raise the
temperature gradually. Apply a protec-
tive film to the eye to avoid infection.
Do not rub your eyes. Consult an eye
specialist. Always wear goggles or
glasses to protect yow eyes when
working around the system. Should
refrigerant strikes your body, splash
on cool water and apply a protective
film.

2. The refrigerant servicc container
has a safe strength. However, 1i han-
dled incorrectly, 1t will explode.
Therefoic, always follow the mstruc-
tions on the label. In particular, never
store it in a hot lacation [above 52°C
(125°F)] or drop it from a high
height.

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

4 The refrigerant itself 1s nonflam-
mable. However, a toxic gas (phosgene
gas) is produced when it contacts fire
and special care is therefore required
when checking for leaks in the system
with a halide torch.

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

The abave precautions are essential
in handling of Refrigerant-12, and
their strict observation requires suffi-

AC-15

cient training. Therefore, it is of first
importance that any other personnel
than a well-trained serviceman should
not be allowed to handle the refrig-
erant.

EVACUATING AND
CHARGING SYSTEM

During servicing, use caution to
keep awr from getting into refhigerant,
When air enters the system, all retriger-
ant must be evacuated from system
prior to charging new refugerant. Air
in refrigerant has the following delete-
rious effects’

1. Since the condensation tempera-
ture of the air is extremely low, the air
will not be condensed when refrigerant
gas 15 condensed 1n the condenser, and
the air will thus remamn in gaseous
form  Consequently, the effective
thermal transmission area of condenser
for refrigerant gas will be reduced and
refrigerant gas to be condensed will be
reduccd. The pressure rise will become
proportional to the volume of the air
in system.

2. When air and refrigerant are
mixed in system, a chemical reaction
will be produced and hydrochloric
acid which will adversely affect the
aluminum, copper, iton, and other
materials in system may be generated.

HANDLING MANIFOLD
GAUGE

The pressure at the high- and low-
sides of system should be measured
when cvacuating and charging refrig-
erant and when diagnosing trouble in
the system. The manifold gauge is used
for these purposes. A manifold gauge
has two pressure gauges: a low pressure
gauge and a high pressure gauge. These
gauges are connected to the high- and
low-side service valves of system
through flexjble charging hoses. The
construction of manifold gauge is
shown in Figure AC-15.

When valve stem is fully screwed,
the valve is front-seated and valve path
and the center path are blocked When
valve stem 1s backed ott, the paths we
opencd.
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Low-pressure gauge
(Compound pressure gauge)

Back-seated 7
(Full counter-
clockwise)
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High-pressure gauge

Valve stem

A
Front-seated
(Full clockwise)
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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.
The refrigerant gas will be discharged
since check wvalve is open when
pressing charging hose onto service
valve,

3. Next, loosen the connection fit-
ting of charging hose at manifold
gauge side for 2 to 3 seconds to purge
any air inside charging hose by the
pressurized gas in system.

Disconnection from
service valve

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

2. Disconnect two charging hoses
from service valves. At this time, the
gas will be discharged until check valve
is closed. Therefore, disconnect hose
quickly.

Caution: Work with fingers protected

PR il Ty A g DT b e e T e

o .
1
To lowside  To vacuum pump or T4 high-side
service valve  refrigerani can service valve

HANDLING SERVICE VALVE

An automatic check valve is built
into service valve, When this valve
presses against the connection fitting,
that is, when charging hose is con-
nected to service valve, the valve is
open. When charging hose is discon-
nected, the valve is closed automatical-
ly. Always observe the following usage
precautions:

1. Always install valve cap alter
using service valve.

When high speed operation is per-
formed without valve cap, a negative
pressure will gradually build up at the
low pressure side of system and air
may be sucked in. In addition, dirt and
dust will easily enter the valve result-
ing in foreign matter entering the
system.

1 H

A
Fig. AC-15 Manifold ;

2. Check valve will be half op:
during connection and disconnec
of charging hoses and refrigerant
be forcefully discharged. There
connect and disconnect charging h
quickly while pressing flare nu
charging hose against service valve.

Caution: Work with fingers prote
with cloth against frostbite b,
frigerant.

3. Since close contact betweer
thread of valve cap and the thres
service valve will prevent gas lea!
keep these sections clean and fre
scratches and damage.

4. Since packing of charging
will be lost during long use, aly
check packing prior to installing cl
ing hose.

Cap
Service va
Charging
Packing

o

N L b e
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Note: The two service valves are pro-
vided not only on the compressor,
but also on the piping.

Fig AC-17 Seruvice valve location

(Clochwise)

N

HANDLING CAN TAP

A wide vanety of can taps are
avallable  The following procedures
apply lo conventional can taps

Foi the coricct usage, refer to the
manufactuter's nsiructions.

Caution: Use can tap of good guality.

1. Conncct charging hose to the
cenfer fitting of manifold gauge. At
this tiue, confitm that both stems are
fully tuined n (front-scared).

2. Turn can tap handle fully coun-

(Counterclockwase)

Purging air

AC-17

P N S

terclockwise so that the needle 1
pulled up.

3. Attach can tap to refiigerant can
firmly.

4. Tuin can fap liundle fully clock-
wise to make a hole mn icirigerant
can

S. Turn the handle fully counter-
clockwice {o raise the needle Refiger-
ant gas will tlow up to the center
(itting of mamfold gauge.

6. Loosen the connection at the
center fitting of manifold gauge for a
fow scconds to parge an wside claig-

g hose Sce Figure AC-19.

Can tap handle
(‘harging hose
Needle
Refnigerant can

AC248

Fig. AC-18 Can tap

AC247
Fig. AC-19 Purging air
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DISCHARGING SYSTEM

The pressurized refrigcrant gas -
side system must be discharged to a
pressure  approaching  atmosphenc
pressure prior to evacuating refrigerant
inside system This operation should
be made to permit safe removal when
replacing system components.

1. Close high- and low-pressure
valves of manifold gauge fully.
2. Connect two charging hoses of

manifold gauge to their respective
service valves.

3.  Open both munifold gauge vaives
slightly and slowly discharge refriger-
ant from system, See Figure AC-20.

Note: Do not allow refrigerant to rush
out. Otherwise, compressor oil will
be discharged
frigerant.

along with re-

Caution: Protect fingers with cloth
against frostbite by refrigerant
when connecting the charging hose
to the service valve or discannecting
it therefrom,

EVACUATING SYSTEM

I. Connect high- and low-pressure
charging hoses of manifold gauge to
their respective service valves of sys.
tem and dischawge refngerant from
system. Refer to “Discharge System”.
2. When refrigerant has been dis-
charged to a pressure approaching at-
mospheric pressure, connect center
charging hose to a vacuum pump.

3. Close both valves of manifold
gauge fully. Then start vacuum pump,
4. Open low-pressure valve and suck
old refrigerant from system. See
Figure AC-21.

5.  When low-pressure gauge reading
has reached to approximately 500

BT g e

AC2a8
Fig AC-20 Discharging system

6.  When pressure inside sysltem has
dropped to 710 mmn Hg (28 in Hp),
fully close both of valves of man:fold
gauge and stop vacuum pump Let
stand n for 5 to 10 minutes in this
state and confirm that the reading
does not rise.

Notes:

a. The low-pressure gauge reads lower
by 25 mm Hg (1 in Hg) per a 300 m
(1,000 ft) elevation. Perform evacu-
ation according to the following
table.

Elevation Vacuum of systcm
m (fL) mm Hg (in Hg)
o (0 710 (28)
300 (1,000) 685 (27)
600 (2,000) 660 (26)
900 (3,000) 635 (25)

Note: Values show readings of the

b. The rate of ascension of thie low:
pressure gauge should be less thar
25 mmHg (1 in Hg) in five min:
ufes.

If the pressure rises or the specified
negative pressure can not be obtained
there is a leak in the system. In this
case, immediately charge system witk
refrigerant and repair the leak de
scribed 1n the followings.

(1) Confirm that both valves ol
manifold gauge are fully closed and
then disconnect center charging host
from vacuum pump.

(2) Connect center hose 10 can taj
in place of vacuum pump. Attact
refrigerant can o can tap and pas
refrigerant( to manifold gauge.

(3) Loosen the connection of centel
fitting of manifold gauge to purge ai
from center hose.

(4) Open low-pressure valve of mani
fold gauge and charge refrigerant intc
system. After one can [about 0.4 kg (|
Ib)] of refrigerant has been chargec
into system, close low-pressure valve
(5) Check for refrigerant leakage
with a leak detector. Repair any leak
ages found. Refer to “Checking fo
Leaks™ and “Refrigerant Leaks™.

(6) Confirm that both valves o
manifold gauge are fully closed an
then change center charging hose from
cun tap to vacuum pump.

(7) Open high- and low-pressure
valves and operate vacuum pump (¢
such refrigerant from <ystem. Wher
the pressure (n system has dropped tc
710 mm Hg (28 i Hg), fully clos:
both valves of manilold gauge.

7. The above operation complete
evacoation of system. Next, charg
refrigerant. Refer to “Charging Refrig
erant”.
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Fig. AC-21 Evacuating system - First step

CHARGING REFRIGERANT

1. Install manifold gauge to system.
Refer to  “Handling  Manifoid
Gauge™.

Notes:

a. Be sure to purge air from the high-
and low-ptessure charging hoses.

b. If ar is mixed with retrigerant gas
in system, evacuation of system
should be performed. Refer to
“Evacuating System’’.

2. Attach center charging hose of
manifold gauge to refrigerant can
through can tap. Break seal of refriger-
ant can fo allow refrigerant to enter
manifold gauge. Loosen charging hose
at the center titting of manifold gauge
and purge air from inside charging
hose. Refer to “Handling Can Tap”.

3. Open high- and low-pressure
Jalves of manifold gauge and charge
refrigerant into system. See Figure
AC-23

2

Notes:
a, When refrigerant charging speed is

AC249

slow, iminerse refrigerant can in
water heated to a temperature of
about 40°C (104°F). However,
note that this is dangerous when
water is hot See Figure AC-24.

Cautions:

a. Under any circumstances the refrig-
erant can must not be warmed in
witter heated to a temperature of
over 52°C (125°F).

b. A blow torch or stove must never
be used to warm up the can,

AC19

AC250

Fig AC-22 Evacualing sysltem - Second step

AC251
Fig. AC-23 Charging refrigerant

\\\§

Immerse in water
heated to about

i>Il)l’ Z ok 4OUC (104()[:)'
Note that hot
water 1§
AC252 dangerous.

Fig AC-24 Charging refrigerunt
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b. When charging liquefied refrigerant
into the system with the ¢can turned
upside down to reduce charging
time, charge it only through high
pressure valve, but not through

low-pressure valve,

After completion of charging, the
compressor should always be tumn-
ed several times manually. See

Figure AC-25.

4. If refrigerant charging speed slows
down, charge it while running the
compressor for ease of charging. After
having taken the steps up 1o (3) above,
proceed with charging in the following
orger.

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

Caution: Never charge refrigerant
through high pressure side of sys-
tem since this will force refrigerant

AC253
Fig. AC-25 Charging refrigerant

back into refrigerant can and can
may explode.

(2) Run the engine at 1dling speeds
beiow 1,500 1pm.

{3) Set the TEMP lever and FAN
switch at maximum cool and maxi-
mum speed respectively.

(4) Charge refiigetant while con-
trolling low-pressure gauge reading at
2.8 kgfem? (40 psi) or less by turning
in or out low-pressure valve of mani-
fold gauge. See Figure AC-26.

S. When refrigerant can is empty
fully close both valves of manifol
gauge and replace refrigerant can wit
a new one.

Before opening manifold gaug

valve to charge refrigerant from ne
can, be sure to purge air from insid
charging hose.
6. Charge the specified amount o
refrigerant into system by weighu
charged refrigerant with scale. Oves
charging will cause discharge pressur
to rise. See Figure AC-27.

Measure the amount of charged
refrigerant with a scale.
Make a note of the amount charged
from can.
AC25
Fig. AC-27 Charging refrigerai

Refrigerant capacity

Unit. kg (Ib)
Refrigerant Minimum Maximu:
R-12 0.6 (1.3) 090

Note: The presence of bubbles i
sight glass of receiver drier is a
unsuitable method of checking th
amount of refrigerant charged i
system. The state of the bubbles i
sight glass should only be used fc
checking whether the amount ¢
charged refrigerant is small or no
The amount of charged refrigerar
can be correctly judged by mear
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7. After the specified amount of
refiigerant has been charged into sys-
tem, close manifold gauge valves. Then
detach chaiging hoses from service
valves of system. Be sure to wnstall
vilve cdp to service vaive,

8. Confirm that there are no leaks in
system by checking with a leak detce-

tor.
Refer to “Checking for Leaks™.

Note: Conducting a performance test
prior to removing manifold giuge is
a good service operation. Refer to
“Performance Test”.

CHECKING FOR
LEAKS

Conduct a leuk test whenever leak-
age of refrigerant 15 suspected and
when conducting service operations
which are accompanied by disassembly
or loosening of connection fittings.

Refiigerant is a coloiless, odoiless
gas and leakage from system 1s diffi-
cult to detect. Accordingly. the use of
a leak detector facilitates check for
leaks. Two methods of checking are
aviallable, vne employs a halide leak
detector which burns propane gas or
butane guas and the other is an electric
type leak detector,

HALIDE LEAK DETECTOR

Since the propane leak detector and
butane leak detector are the same 1n
respect to their operation, this section
describes the operation of the propane
leak detectar.

The copper screen is heated by the
butning of propane. Refrigerant gas
decomposes to color the flame when it
contacts the heated screen The gas to
be checked is drawn into the sampling
tube and sent oot to the burner. A
refiigerant leak can cleaily be detected
by variations in the color of the flame.

Copper reaction plate
Flame adjusting hnes
Burner

Samphing tube
Strainer

Gas bomb

Flame adjuster

ACO10

NS L s W N -

Fig. AC-28 Checking for leahs

Propane type

Butane type

130 LEAK
SMALL LEAK
LARGE LEAK

Greenish blue
Yellow

Purple

Pale blue
Bright blue
Vivid green

AC-21

1. Duscharge rcfugerant i one or
two seconds 1o ascertain that system
has a sufficient pressure needed (or
leak detection. Charge with 0.4 kg (1
1b) of refrigerant, if necessary.

2. Light leak detector. Adjust the
height of the flame between flame
adjusting lmes at the top and bottom
of combustion tube. A reaction plate
wull imimediately become red hot.

3. TDlace the end of sampling tube
near the point of the suspected leak in
system.

Notes:

a. Since refrigerant gas is heavier than
air, small leaks can be easily detect-
ed by placing sampling tube direct-
ly below the check point.

b. Suitable ventilation is required. If
refrigerant gas is mixed with the
susrounding air, leak detector will
always indicate a response and
detection of the actual leak will be
difficult.

¢. Never hold leak detector at an
angle.

Cautions:

a. Never inhale the fumes produced
by combustion of refrigerant gas
since they are toxic.

b. Never use halide torch in a place
where combustible or explosive gas
is present.

4. The [lame will be almost colorless

when there 1s no refrigerant gas being

burned. When there is 4 small retriger-

ant gas leak, the flime will be green or

yellowgteen. When refrigerant gas leak.-

age is large, the flame will be brilliant

blue or purple. Since the color of the

flame will be yellow when dust 1s

being burned or there is aging scale on

copper reaction plate, always keep the

stramner of sampling tube and reaction

plate clean.

5. Major check points

(1) Compressor

e Compressor shaft «eal (rolate the
compressor by hand)

o Qil filler plug

o Flexible hose connections

e Rear cover and side cover gaskets.

® Service valve

(2) Condenser

¢ Condenser pipe fitting

e Condenser inlet and outlet pipe
connections
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(3) Piping

¢ Flared section of high pressure and
low pressure flexible hose.

¢ Pipe connections

® Scrvice valve

(4) Evaporator housing

o Inlet and oullet pipe connections

e Lxpunsion valve

ELECTRIC LEAK DETECTOR

For the operational procedures,
refol to the nstructions furnished with
each electric leak deteclor.

REFRIGERANT
LEVEL CHECK

SIGHT GLASS

Sight glass is provided at the top of
receiver drier. One guide for whether
there is enough tefrigerant in system is
given by observing refnigerant flow
through sight glass. However, this
method is unsuitable for judging the
amount of relnigerant. The correct

refrigerant level can be judged
measuring the system pressures ir
cordance with the procedures as
scribed “Performance Test™ .

1. Start the engine and hold en
speed at 1,500 rpm,

2. Set AIR lever to A/C position
3. Set blower to maximum speec
4. Check sight glass after the |
of about five minutes. Judge accor
to the following table.

Amount of

Check stem

refrigerant

™~

Almost no refrigerant

[nsufficient

Suitable

Too much refrigeran

Temperature of high pressure

and low pressure pipes.

Almost no difference
between high pressure
and low pregsure side
temperature,

High pressure side s
warm and low pressure
side is farrly cold.

High pressure side 1s
hot and low pressure
side 18 cold,

State in sight glass.

Pressure of system,

Bubbles flow ¢ontinu-
ously. Bubbles will
disappear and some-
thing like mist will
flow when refrigerant
is nearly gone,

AC256

High pressure side is
abnormally low,

The bubblies are seen
atintervalsof | -2
seconds,

AC257

Alntost transparent,
Bubbles may appear
when engine speed is
raised and lowered,

High pressure side is
abnormally hot,

No bubbles can be se

No clear difference exists between these (wo

conditions.

Both pressures on high
and low pressure sides
are shightly low,

Both pressures on high
and low pressure sides
are hormal.

AC25i
Both pressures on hig
and low pressure side
are abnormally high.

Rcpair.

Stop compressor and
conduct an overall
check.

Check for gas leakage,
repair as required, re-
plenist and charge
system,

Discharge refrigerant
from service valve of
low pressure side.
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Notes:

a. The bubbles seen through the sight
glass are influenced by the ambient
temperature. Since the bubbles are
hard to show up in comparatively
low temperatures below 20°C (68°
F). it is possible that a slightly
larger amount of refrigerant would
be filled, if supplied according to
the sight glass. Be sure to recheck
the amount when it exceeds 20°C
(68F). In higher temperature the
bubbles are easy to show up.

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

PERFORMANCE TEST

Check for the amount of refrigerant
in the system can be made by meas-
uring pressure on discharge side.

The correct amount of refrigerant 1s
in the system, if pressure on U
discharge side is within the specified
range. For details, refer to “Perform-
ance Test” described later.

Overcharging will show up n hugher
pressure on discharge side.

COMPRESSOR OIL
LEVEL CHECK

The oil used to lubricate compres-
sor circulates into system from the oil
sump while compressor is aperating.
Theiefore, to correctly measure com-
pressor oil, the amount of oil fluwing
to system must be considered. If a
considerable amount of leakage of
refrigerant gas happens, the leakage of
cornpressor oil s also considered.
There will be no compressor o1l leak-
age from a completely sealed system.
When system operates under satisfying
conditicn, the compressor oil level
check is unnecessary.

“When checking the level of com-
pressor oil or when replacing any
component parl of the system, use the
foﬂowing service procedure. This fa-
cilitates to return oil to compressor.

1. Operate compressor at engine
idling speed (1.000 rpm or below)
with controls set for maximum cooling

and high blower speed for 10 to 15
minutes in order to return compressor
oil to compressor.
2. Stop the engine and discharge
refrigerant of system and then remove
compressor from the car.
3. Remove compiessor drain plug
Drain compressor oil from compres-
sor oil sump and measure the amount,
4.  Compressor oil is satisfactory if
the following amount of o1l remains in
the compressor.

Residual oil
85 to 128 gr (3 to 4 %4 07)

5. Check the cleanliness of the odl. If
the oil contains chips or other foreign
material, clean oil sump with new oil.
6. Discard the used o) and fill with
the same amount of new ojl. Add ol if
found less than above amount .

If conpressor s inoperative due to
defeclive compressor or heavy loss of
refrigerant, remove compressor and
repalr as necessary, Then pour oit up
to correct Jevel and install on engine.
After above steps have been com-
pleted, recheck ol level, drain od to
correct level if level is excessively high.

PERFORMANCE TEST

The cooling performance of the atr
conditioner changes comsiderably with
changes in surrounding conditions.
Testing must be performed using the
correct method. This test is used to
judge whether system is operating cor-
rectly and can ako be used asa guide
in checking for problems.,

1. Patk the car indoors or m the
shade.

2. Open afl the windows of the car
fully. However , close the doors.

3. Opcn the hood.

4. Connect manifold gauge to high-
and Jow-side service valves of the
system. Refer to “Handling Manifold
Gauge’™.

5.  Set AIR lever to A/C position.

6. Set TEMP lever to max. cool
position.

AC-23

7. Set blower to its highest speed.

8. Start the engine and hold engine
speed at 1,500 rpm.

9.  After the air conditioner has been
operated for about 10 minutes, meas-
ure system pressures at high-pressure
(discharge) side and low-pressure (suc-
tion) side.

10 Measure the temperature of dis-
charge an at outlet gnlle.

11 Meysie the temperature and
hiumidity of the ambient air at a point
1 m (33 fi) front of condenser.
However, a dry bulb and wet bulb
must not be placed in direct sunlight.
12 Check for any abnormalities by
comparing the test results with stand-
ard pressure 13 ‘“‘Performance Chart”.

Notes:

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

e When blower speed is low, dis-
charge pressure will drop.

o When the relative humidity of in-
take air is low, discharge pressure
will drop.

b. The temperature will change in the
following manner with changes in
conditions:

When the ambient air temperature
is low, the outlet air temperature
will become low.

Il the test reveals that there is any
abnormality in system pressure, isolate
the cause and repair by reference to
the ““Trouble Diagnoses and Cor-
rections”,

REFRIGERANT
LEAKS

If feaks are noticeable, leaky parls
should be repamied. Then system
should be filled with refrigerant. Do
not operate compressor with refriger-
ant level excesstvely low.

If this caution is neglected, a burnt
compressor will result since heavy loss
of refrigerant usually indicates heavy
loss of compressor oil.
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If system has been exposed to
atmosphere for an extended period of
time, receiver drier must be replaced.
If leaks are slight and no air is present
in system, add refrigerant as necessary.

To detect leaks, refer to relative
topics under ‘“‘Checking for Leaks”.
Here is how leaks are stopped.

. Check torque on the connection
fitting and, if too loose, tighten to the
proper torque. Check for gas leakage
with a leak detector.

2. If leakage continues even after
the fitting has been retightened, dis-
charge refrigerant from system, discon-
nect the fittings, and check its seating

AC-24

face for damage. Always replace even
if damage is slight.

3. Check compressor oil and add oil
if required. LS
4. Charge refrigerant and recheck
for gas leaks. If no leaks are found,
evacuate and charge system. »
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REMOVAL AND INSTALLATION

COMPRESSOR ... ...
REMOVAL ..........
INSTALLATION . ..

IDLER PULLEY AND

COMPRESSOR DRIVE BELT .
ADJUSTMENT OF BELT TENSION

CONDENSER . e
REMOVAL ....................
INSPECTION .........
INSTALLATION ... ...

RECEIVER DRIER .
REMOVAL AND INSTALLATION

PIPING . .........

FAST IDLE ACTUATOR ......
ADJUSTMENT OF IDLE SPEED

BLOWER MOTOR ....... .. .
REMOVAL AND INSTALLATION

AIR INTAKE DOCR ACTUATOR
REMOVAL AND INSTALLATION

BLOWER HOUSING .........
REMOVAL AND INSTALLATION

VACUUM WATER COCK .. ... .
REMOVAL AND INSTALLATION

COMPRESSOR
REMOVAL

1. Disconnect battery ground cable.
2. Remove air cleaner, air duct and
vacuum hoses.

3. Remove undcr cover.

4. Loosen tension adjust bolt of
idler pulley and yemove compressor
drive belt.

5. Remove air pump drive belt and
air pump. See Figuie AC-29.

6. Disconnect compressor
wire at connector.

7. Discharge system. Refer to Sec-
uon of “General Service” for “Dis-
charging System"".

8. Remove high and low flexible
hoses from compressor

clutch

Notes:
a. Use wrench to fix joint nut on
compressor side, and then loasen
flare nut of flexible hose with
another wrench.
b. Be sure to immediately put plugs in
Jlexible hose opening and in com-
pressor connection.

9. Jack up front of car, and remove
bolts mounting compressor’s lowes
side.
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10. Lower car, and remove two
bolts mounting compressor’s top sidc
While domng this. hold compressor by
hand to pievent it from falling down.
11. Take compressor out of car,
holding it with both hands, with com-
pressor cluteh’s front side tuined up-
ward.

12.  In the same manner as described
m “Compressor Oil Level Check” of
“General Sewvice”, check amount and
quality of ol in compressor.

Notes:

a. Do not attempt to operate the
compressor on its side or upside
down for more than 10 minutes, as
the compressor oil will enter the
low pressure chambers. If, under
that condition, compressor should
be operated suddenly, internal dam-
ages would result. To expel oil from
chambers, hand-crank compressor
several times in its installed con-
dition.

b. When storing 2 compressor, be sure
to fill it with refrigerant through
low pressure service valve and purge
air from high pressure side service
valve.

AC-25

INSTALLATION

Installation of compressor is to be
done n reverse sequence ol removal,
with attention paid to the following
points.

1. Oud in compiessor to be installed
should bc equal in amount to what
remained in compressor temoved. New
compressor  contains  prescribed  a-
mount of oil; before its installation,
drain the excessive amount of oil.

2. Check tightening torque of bolt
holding compressor bracket. Retighten
bolt if necessary, See Figure AC-29.

3. Compressor plugs and flexible
hose plugs should be kept n place
until preparation of piping is com-
pleted.

4. Upon installation of compressor,
turn compressor by hand a few turns.
5. As to tightening torque on piping
connection, tetel ta “Piping”.

6. As to compressor drive belt ten-
sion, refer to *“Idler Pulley and Com-
pressor Drive Belt”. Make sure that air
pump drive belt and cooling fan belt
have the specified deflection.

7. Evacuate and recharge systcm.
Refer to “General Service” fo1 “Evac-
vating and Charging System™,
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Tightening torque kg-m (ft1b)

*1.27t037(195 1o 26.7)
*? 45105533 1040)
*3.30104.0(2211029)
*4: 1.2 1.6(8.7t012)
*5:12t01.8(8.7t013)

8. Conduct leak test and make sure
that there is no leak from connection.
9. Check air pump for operation.
Make sure that hose piping of air
pump is correctly connected.

10.  Check engine idle speed.

11. Check “CO” percent at idle
speed.

Water pump pulley

8tol12mm
(©.315 10 0.472 1n)

L Aliernator

1dler pullcy

AC259
Fig. AC-29 Compressor

IDLER PULLEY AND
COMPRESSOR
DRIVE BELT

Tightemng tarque

1 2.5t03.5kgm
(18.1 to 25.3 ft-lb)

AC260Q

Fig AC-30 idler puiley

. Air pump pulley

81012 mm
0.315100.472

mnj

<] 15 10 20 mm
(0.591 to 788 1n)

ADJUSTMENT OF BELT
TENSION

Normal compressor drive belt «
flection is 8 to 12 mm (0.315 t0 04
in) when moderate thumb pressure
applied midway between pulle
Move idler pulley up or down
turning adjusting bolt to correct b
deflection,

CONDENSER
REMOVAL

1. Disconnect battery ground cab
2. Remove engine hood.

3. Discharge system.

4. Disconnect inlet and outlet refr
erant lines from condenser.

Note: Plug up all pipe openings
prevent entrance of dirt and mc
ture.

5. Remove four mounting bol
then remove condenser from the ¢

Radiator, which is bolted togetl
with condenser. is also removed in t

work process. See Figure AC-32.

—— T ACE

Fig. AC-32 Removing conden

INSPECTION

Inspect joints of inlet and outl
pipes for cracks and scratches. Upe
finding any problem which may cau
gas to leak, repair or replace co
denser,

Condenser fins or amr  passag
clogged with dirt, insects or leaves w
reduce cooling efficiency of co
denser. In such a case, clean fins or :
passages with compressed air.

Note: Condenser of the system cor
pleted should not be cleaned wi
steam for fear that system shou
burst by excessively high pressu
created therein. Be surc 1o use co
waler or compressed air.



Q: Op,

Air Conditioning

done in reverse sequence of removal,
with notice paid to the following
points:

1. When new condenser is used as
replacement, be sure to add 2¥ g (!
oz) of new oil thereto,

2. Keep piping plug in place until
immediately before piping woik 1s
started.

3. As to tightening torque on piping
connection, refer to “Piping”

4. As to evacuating and charging
syst.» refer to “General Service”.

S. Conduct Jeak test and make sure
that there is no leak from connection.

RECEIVER DRIER

REMOVAL AND
INSTALLATION

[. Disconnect battery ground cable.
2. Discharge system. Refer to Sec-
tion “General Service for Discharging
System”.

3. Disconnect pressure swilch wires
at connector.

4. Disconnect refrigerant lines from
receiver drjer. a

-

I Condenser

2 Receiver drier
3. pCompressor

4 Strainer

Tightening torque kg-m (ft-1b)

*| : 4.9105.5(351040)
*2 371t04.3(26.7 to 31.1)

Note: Plug all pipe openings to pre-
vent entrance of dirt and moisture.

5  Remove receiver drier mounting
screws and then remove recetver drier.
6.  When replacing receiver dier with
a new one, charge system with 28 g (|
o0z) of compressor oil,

7. Installation is to be donc in re-
veise order of removal. With plugs
taken of( imniediately before piping
work 18 started, connect piping and
recejver dricr. As 1o tightenng torque
on piping, refer to “Piping”’.

8. As (o evacuating and chargmg
system, refer to “Gencral Service”,

9. Conduct Jeak test, and make sure
that there 1s no leak from connectton.

PIPING

Refrigerant system piping
shown in Figure AC-34.

In replacing flexible hose and tube,
be attentive to following points:
1. Before starting work, be sure to
dischatyge system.
2. In disconnecting tubes, be sure to
use two wrenches on both (ubes.
3. Upon disconnecting tubes, plug

1§ as

&

AC-27

all pipe opeinngs immediately to pre-
vent entrance of dirt and mossture.

4. Compressed air must never be
used to clean dirty pyping. Clean with
retrigerant gas,

5. In connecting tubes, be sure to
apply compressor oil to seating surface
and then tighten tubes by prescribed

fightening torque. See Figure AC-33.
Be sure to use two wichdihes wien

tightening a flare nut of tube

Coat seat surtaces with com-
pressor ol and then tihten

a:

AC263
Fig AC-33 Pipe connection

6. Make sure of proper clampnyg
Starl engine and raise engine speed to
imspect if there is vibration o1 unusudl
noise,

7. Conduct leak test and make sure
that there is no leak from connection,
8. As to eviacuating and charging
system, refer 1o “General Service™ for
"Evacuating and Charging System”.

AC264
Fig. AC-34 Refrigeiation line
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FAST IDLE ACTUATOR
ADJUSTMENT OF IDLE SPEED

.. When FI1.CD.
Engine model Transmission When A/C is OFF is ;cluated
Manual 750 rpm 800 rpm
L26
600 rpm 800 rpm
Automatic at “D" 1ange al “N” range

The fast 1dle contral device is used
on car equipped with air conditioner
to raise the idle speed automati-
cally.

Use the following procedures when
adjusting.

1. Run the engine until 1t reaches
operating temperature.

2. With air conditioner in OFF
(when compressor is not operated),
make sure that engine 15 at correct idle
speed.

3. With air conditioner in ON (when
FI1CD. is actuated), set the engine
speed to 800 rpm using the fallowing
proceduies as a guide.

(1) Adjust the F.1.C.D. lever stroke
by means of length of lever uatil
engine speed is 800 rpm,

On cars equipped with automatc

transmission, make this adjustment
with the shift control lever in the *N”
position.
(2) Depiess and release the accelera-
tor pedal several times, and make sure
that the enygine speed reduces (0 800
rpm as the pedal is released.

1f correct adjustment is not made,
repeat steps {1} and (2) above until the
engine speed is 800 rpm at idling.

S

BLOWER MOTOR

REMOVAL AND
INSTALLATION

1. Disconnect battery giound cable,
2 Remove glove box.

3. Remove defroster Juct on the
side of assistant’s seat.

4. Remove wiring connector of
blower motor,

5. Remove three screws mounting
blower motor. and take out motor
from blower housing.

AC266
Fig. AC-36 Removing blower motor

Notes:

a. Between blower motor and blower
housing are three spacers inserted.

Be careful not to lose them.

b. In removing blower motor, remem-
ber its direction carefully so that it
is reinstalled properly.

AIR INTAKE DOOR
ACTUATOR

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cat
2. Remove snap ring from top
actuator lever.

3. Remove two mounting scre
and actuator from air intake housi
4. Disconnect vacuum hose fri
actuator, and remove actuator,

5. Installation is to be done in
verse oider of removal.

Note: Make sure that air intake d«
shuts off the outside air co
pletely.

; T AC
Fig. AC-37 Air intake door actua

BLOWER HOUSING

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cab.
2. Disconnect vacuum hose from
intake door actuator.

3. Remove defroster duct located
the side of assistant’s seal.,

4. Remove two wiring connect
(one for blower moltor, and the ot
for resistor).

5. Remove three bolts mount
housing assembly, one installed
upper side and two on lower side.
6. Remove blower housing with
intake housing.

7

Fig. AC-38 Removing blower hous
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VACUUM WATER
COCK

REMOVAL AND
INSTALLATION

1. Dusconnect battery giound cable.
2. Drain engine coolant.

3. On unide of the engine compart-
ment, remove heater hoses on both
mlet and outlet sides by loosening
hase clamps.

4  Remove glove box.

5. Remove blower housing as de-
scrihed 1n “Blower Housing™.

6. Remove two hoses on room side
by loosening hose clamps

AC269
Fig. AC-39 Remouing vacuum water
cock

7. Remove 1wo mounting screws of
vacuuim water COCk.

8. Take off vacuum hose, and re-
move vacuum water cock from heater
unit.

9. Installation is 1o be done in re-
verse order of removal.

HEATER CORE AND
WATER COCK

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Drain engine coolant.

3. On jnside of the engine compart-
ment. temove heater hoses for heaier
inlet and outlet.

4.  Remove glove box.

5. Remove blower housing as de-
scbed in “Blower 1lousing”.

6. Remove vacuum water cock as
described in “Vacuum Water Cock”.
7. Remaove cantrol cable from water
cock.

8, Remove control cable from
heater door and then disconnect
heater door rod from heater door by
removing snap ring. See Figure AC-40,

AC271
Fig AC-41 Remouing heater core

9.  Remove two mounting screws of
waler cock and two mounting screws
of heater core cover, and pull out
water cock and heater core assembly
See Figure AC41.

Note: In removing or installing core,
keep heater door open; otherwise
core will be damaged.

10, Unfasten hose clamps, and dis-
assemble core and cock

1. Installation is to be done In
reverse sequence of removal

Note: As to adjustment of water cock
control cable and heater door con-
trol cable, refer to “Control As-
sembly".

MODE DOOR
ACTUATOR

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Remove two vacuum hoses from
mode door actuator.

3. Remove snap g from top ol
actuator lever.,

4. Remove two actuator mounting

AC-29

seiews, and take out actuator.
S. Installation js done in reverse
sequence of removal.

AL272
Fig. AC-42 Mode door actuator

CONTROL ASSEMBLY

REMOVAL AND
INSTALLATION

1. Disconnect battery ground cable.
2. Remove console box.

3. Remove four screws relaining
tinisher, and pull out finisher forward.
Disconnect wires at three connectors,
then remove finisher from instrument
panel. See Figure AC43.

1y W07

\‘,'. ||
J‘\\ \

-

AC273
Fig. AC-43 Removing finisher

4  Remove control cables from heat-
er door and water cock.

5. Remove thermostat control rod
from thermostat

6. Remove four vacuum hoses from
vacuum selector valve.

7. Remove three wire connectors of
control assembly. (These connectors
are for heater control panel illustration
lamp, micro switch and fan speed
switch.)

8. Remove three mounting screws of
control assembly, and remove control
assembly . See Figure AC44.
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AC274

Fig. AC44 Removing conlrol assembly

DISASSEMBLY AND ASSEMBLY

Micro switch
Blower speed switch
Vacuum selector valve
umination lamp

P R

9. In the reverse sequence of re-
moval, reinstall control assembly.

As to adjustment of cable, refer to
“Adjustinent of Control Cable”.

e As to connection of wiring hurness,
refer 1o “"Wiring Harness Diagram”.
e As to connection of vacuum hose,
refer to “Vacuum Hose Diagram”,

AC275

Fig. AC-45 Exploded view of conirol assembly

ADJUSTNIENT OF CONTROL
CABLE

Heater door

Set AIR lever in DEF position.
Hook control cable on healer door and
fix cable with clamp so as to close
heater door perfectly.

Water cock

Set TEMP lever in COLD position.
Hook control cable on water cock and
[ix cable with clamp so as to get water
cock closed completely.

Thermostat
Set TEMP lever in COLD position.

THERMOSTAT

REMOVAL AND
EINSTALLATION

}.  Disconuect battery ground cable,
2. Remove console box.

3. Remove finisher, Sec Figure AC-
43,

4. Remove 3-way air duct.

5. Remove control tod of thermo-
stat.

6. From evaporato housing. remove
thermostat together with bracket by
taking off two mounting screws.

7. Removc thermostat wiring at con-
nector. °

8. Pull out

capillary tube from

—

Note: Capillary tube should not
bent too sharp.

Fig AC46 Thermos

9. Installation is to be done in
verse order of removal,

Capillary tube should be inser
by prescribed length in original p
tion, Length to be inserted is SO to
mm (! 97 t0 2.76 in).

EXPANSION VALVE
REMOVAL

Disconnect battery ground ca
Discharge system.

Remove console box.

Remove finisher. See Figure

[9%)

Remove 3-way air duct.
. Remove tube from expan:

AN D D W —

valve by removing flare not.

7.. Remove two mounting nuts,
pull: out valve from expansion v
case. See Figure AC47.
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AC278
Fig. AC-48 O-ring

INSTALLATION

}.  Replace two O-rings with new
ones.

2. Apply adequate compressor oul to
new O-rings, and nstall them on ex-
panston valve,

3. Fit expansion valve to case, and
install bolts and nuts thereon.,

Note: In inserting valve into case, be
sure fo insert it parallelly to case
without turning it. Never twist
valve in the case, otherwise O-ring
will be caused to twist.

4  Tighten two mounting nuts hort-
zontally.

S.  Connect tube to expansion valve.
6. Work that follows is to be donc in
reverse sequence of removal,

7. Lastly, evacuvate and recharge
system. As to evacuating and charging
systemn,  refer to  “Evacuating and
Charging System’".

8. Conduct leak test and nsure that
there is no leak from conneclion.

EVAPORATOR
HOUSING

REMOVAL

1. Disconnect battery ground cable.
2. Discharge system.

3. Remove console box.

4. Remove finisher. See
AC43.

5. Remove retaming screw of 3-way
air duct,

6. Remove securing screws and
finisher frame. See Figure AC-49.

Figure

AC279
Fig. AC49 Removing finisher frame

7. From 3-way air duct, remove air
duct on assistant’s seat side, then pull
out 3-way air duct.
8. Disconnect both inlet and outlet
tubes of evaporator.

Note: Upon disconnection of tubes,
put plugs in their openings to keep
dust and moisture out.

9. Remove retaining screw, grommet
cover and grommet from tubes of
evaporalor.

[0 Remove delroster ducts.

11.  Remove instrument panel brack-
ets. See Figure AC-50.

AC280
Fig AC-50 Removing instrument
panel brackels

AC-31

12.  Remove dram hose.

13, Remove brackets, installed on
heater unit, of evaporator nlet and
outlet tubes by removing two atiach-
ing screws,

14.  Remove control cables from
heater door and water cuck.

15. Remove four vacuum hoses
from vacuum selector valve.

16. Remove (our wiring conneclors
(for heater contro) panel illumination
lamp, micro switch, {an speed switch
and thermostal respectively).

17.  Remove two aitacling bolts in-
stalled on lower side of evaporator
housing, and let evaporator housing
fall down. See Figute AC-S1.

18. Pull out cvaporator housing

when 1t has come off bracket installed
on heater unijt.

AC281

Fig. AC-51 Removing evaporator
housing

DISASSEMBLY AND
ASSEMBLY

1. Remove four fixing clips of upper
and lower cases.

2 Pull up upper case and scparate 3t
from lower case.

3. Cut off seahng packing with knife
at the conjunctioy of cases.

4.  Pull out thermostat capillary tube
from evaporator core.

5. Pull out evaporator core from
lower case.
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AC282

INSPECTION

In case evaporator corc or expan-
sion valve have gas leaking, repair or
replace it with a new onc as necessary.

Dirt and nicotine accumulation on
evaporator housing will go bad and
smell. This means that you have to
remove them from time to time to
assure healthful fresh air inside car.

INSTALLATION

Installation should be done in re-
verse order of removal, with attention
paid to following poinls:

1.  When replacing evaporator with a
new one, add 28 g (1 oz) of new
compressor oil to new evaporator.

2. As to adjustment of cable, refer
to “Adjustment of Control Cable” in
“Control Assembly”.

3. As to wiring harness connection,
refer to “Wiring Harness Diagram””.

4. As to vacuum hose connection,
refer o “Vacuum Hose Diagram™.

Upper case
Evaporator c«
Expansion va
Lower case

Dot b =

Fig AC-52 Exploded view of evaporator hous

“General Service”.
6. Conduct leak (est and insure that
there is no gas leak from connection.

HEATER UNIT

REMOVAL

Disconnect battery ground cable.
Drain engine coolant,

Discharge system,

Remove hose clamp and discon-
necl heater hose from inlet and outlel
tubes of heater unit.

5. Remove screw, grommel cover
and grommet from (ubes of heater
unit,

6. Disconnect evaporator’s inlet and
outlet tubes.

7.  Remove tetaining screw, grommel
cover, and grormnetl from tubes of
evaporator.

8. Remove console box.

PSR VSIS

[0. Remove two screws and finisl
frame,

11. Remove 3-way air duct. §
Figure AC49.

12.  Remove glove box.

13. Remove blower housing as
scribed in “Blower Housing'.

l4. Remove cvaporator housing
described in “Evaporator Housing”.
15. In engine compartment, remc
two mounting nuts of heater unit,
16. In passenger compartment,
move heater unit mounting bolts (U
each on upper and Jower sides).
Figure AC-53.

17. Remove brackels on upper s
of heater unit, and remove heatcru
by pulling it oul towards assistar
seat side.

INSTALLATION

1. Place heater unit without upj
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2. Tilting hcater unit, fix upper
bracket on side of driver’s seat, and
then that on side of assistant’s seal.

3. Insert two vacuum hoses in mode
door actuator.

4. Insert heater unit mounting holts
in dash panel, and temporarily put
nuts on them from side of engine
compartment.

5. On side of passenger compart-
ment tcmporarily tighten two upper
attaching bolts.

6. Tighten two lower aftaching
bolts. Then tighten up other bolts and
nuts which have been temporarnly -
stalled.

7. Install evaporator housing with

control assembly.

8. Install blower housing

9. Remaming work is Lo be dane in
reverse sequencc of removal,

10.  As to adjustment of cable, refer
to “Adjustment of Control Cable” in
“Control Assembly”.

11.  As to wirmng haiucss connection,
refer 1o “Wiring Haiucss Diagram™'.

12, As to vacuum liose connection,
refer to *“Vacuum Ilosc Diagram®,

13.  As (0 evacuating and charging
system, refer to section concerned
“Gene1al Service™.

14.  Couduct leak test and 1msuic
that there is no gas leak from con-
nection.

AC-33

- AC2B3
Fig. AC-53 Removing heater unit
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VACUUM HOSE DIAGRAM

Vacuum tank

Air intake door acluator

-

e
hf’/ Connector-

. Yacuum source

Vacuum tank

Magnet valve-Vacuum sovrce
-

Check val _ Magnet valve-F.1.C.D.
eck valve__ .

N
X To Vacuum selectar
To FI.C.D.

" To Connector-Vacuum source

Alr 1ntake door actustar
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WIRING HARNESS DIAGRAM

Relay — Compressor

Control panel ‘ 47 Relay-Power (

Magnet valve
Wumination lamp

F.1.CD.

Fuse block

Pressure swilch

AIR CON. SUB HARNESS

by
7
4
ENGINE ROOM HARNESS
/ \ Compressor clutch

/\

ENGINE ROOM HARNESS

/A

AC285
Iig, AC-35 Wwring diagram

AC-35
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TROUBLE DIAGNOSES AND CORRECTIONS

AIR CONDITIONER DIAGNOSES
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Air Conditioning

PERFORMANCE TEST

tables indicates a reading of the 1
mal system when the temperature

outside air is 32.5°C (90°F).

DIAGNOSES

Of various conditions caused to the As to the method of a performance
air conditioning system, the chardcter- test, refer to the item of "“Perfoimance
istics revealed on manifold gauge read- Test”.
ing a1e shown in the following. Each shaded area on the following

Condition

Probable cause

Cotrective action

INSUFFICIENT REFRIGERANT CHARGE

Insufficient cooling.

Bubbles appear in sight
glass.

AC287

Refrigerant is small, or
leaking a little.

1. Leak test.

2. Repair feak.

3. Charge system.

Note: Evacuate, as nec
sary, and recha
system,

ALMOST NO REFRIGERANT

No cooling action,

F In sight glass appear a lot
Low-pressute gauge | High-pressure gauge | ¢ phyphles or something

like mist.

AC288

Sertous refrigerant leak.

Stop compressor imme
ately.

1. Ledk test.

2. Discharge system.

3. Repair leak(s).

4. Replace receiver drie:
necessary.

. Check vil level,

6. Evacuate and recha

system.

W

FAULTY EXPANSION VALVE

Slight cooling.

Sweating or frosted expan-
sion valve intet.

Expansion valve restrcts
refrigerant flow.
e Expansion valve is clog-
ged.
e« Expansion valve is in-
operalive.
Valve stuck closed.
Thermal bulb has
lost chatge.

If valve inlet reveals sw

or frost:

1. Discharge system.

2. Remove valve and cle
it. Replace it if nec
sary.

3. Evacuate system.

4. Charge system.

If valve does not opera
1. Discharge system.

2. Replace valve.

3. Evacuate and cha



Q: Op,

Air Conditioning

Condition

Probable cause

Corrective action

Low-pressurc gauge

SN

High-pressure gauge

Insufficient cooling.

Sweated suction line.

AC290

No cooling.

Sweating or frosted suc-
tion line.

AC291

Expansion valve allows too
much refrigerant through
evaporator.

Faulty seal of O-iing in
expansion valve.

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

1 Discharge system.,

Remove ¢ xpansion

valve and replace O-

ring.

3. Evacuate and ceplace
system.

12

AIR IN SYSTEM

Low-pressure gauge

High-pressure gauge

Insufficient cooling.

Sight glass shows occasion-
al bubbles.

AC292

Air mixed with refngerant
in system.

—_—

. Discharge system.

2. Replace receiver drier.
3. Evacuate and charge

system.

MOISTURE IN SYSTEM

Low-pressure gauge

High-pressure gauge side

After operation for a
while, pressure on suction
may show vacuum
pressure reading. During
this condition, discharge
air will be warm. As wam-
ing of this, reading shows
0.4 kgfcm? (S lb/in2) vi-
bration.

AC293

Drier is saturated with
moisture. Moisture has fro-
zen at expansion valve.
Refngerant 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.

AC-39
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Air Conditioning

Condition

Probable cause

Corrective action

FAULTY CONDENSER

Low-pressurc gauge | High-pressure gauge

AC294

No cooling action: engine
may overheat.

Bubbles appear in sight
glass of drier.

Suction line is very hot.

Condenser is often found
not functioning well.

e Check fan belt an
fluid coupling.

e Check condenser fc
dirt accumulation,

e Check engine coolin
system for overheat,

e Check for refrigera
overcharge.

Note: If pressure remain
high in spite of all
bove actions taken, re
move and inspect th
condenser for possibl
oil clogging.

HIGH PRESSURE LINE BLOCKED

Low-pressure gauge | High-pressure gauge

AC29%

Insufficient cooling,

Frosted high
liquid line.

pressure

Drier clogged, or restric-
tion in high pressure line,

—

. Discharge system.

2. Remove receiver drie
or strainer and replac
it

3. Evacuate

system.

and charg

FAULTY COMPRESSOR

AC296

Insufficieni cooling.

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

1 Discharge system,

2. Remove  and  checl
compressor,

3 Repuir or replace com
PIEssOr,

4. Check oil Jevel.

. Replace receiver drier

6. Evacuate snd charg
system.

w
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Air Conditioning

BLOWER MOTOR DIAGNOSES

Blower motor inoperative

[
Check fuse.

[

J

Fuse blown

[

Locate short-circuited spot, and
repair or replace faulty parts,

|

Fuse OK

|

Ground one of lead wires

[blue/green (1-speed), blue/black (2-speed),
blue/red (3-speed). blue (4-speed )]

leading 1o blower control switch.

Blower runs,

Check ground circuit connection and lead
wire connection.

When no problem 1s found, replace blower
control switch,

Blower does not run,

Ground blue wire of resistor.

Blower runs.

1

Check connection of resistor. When no
preblem is found, replace resistor.

Blower does not run.

[

Connect 12-volt test light to white wire leading
to blower motor.

Light ON

|

Check lead wire connection. When no
problem is found, replace blower motor.

Light OFF

Connect | 2-volt test light to blue of power
source relay.

[

Light ON
l

Check lead wire connection, and when no
aroblem is found, replace relay.

AC41

Light OFF
I

Check wire between relay and fuse; Check fuse
holder, too.
Repair or replace damaged parts, 1f any,
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Q;‘” ’ Air Conditioning

COMPRESSOR CLUTCH DIAGNOSES

Compressor clutch is not engaged.

Check fuse.
|

Fuse blown Fuse OK
Locate short-circuited spot, and repair or Connect | 2-volt test light to compressor
replace damaged parts. clutch lead wire.
[
| 1
Light ON Light OFF
[ |
Check lead wire and ground wire of compres- Cannect 12-volt test hght to terminal of
sor clutch for connection. When there is blue/white wire leading to blower control
nothing wrong with them, replace compressor switch,
clutch
l
Light ON Light OFF
l I
Check ground circuit, and make sure of Between yellow wire and blue/yellow wire of
proper connection. micro switch, connect 12-volt test hght, and
Further check lead wire connection, and when turn on blower control switch.
no problem is found, replace blower switch.

[

Light ON Light OFF
l |
Check lead wire connection. Between yellow wire and black/green wire of
When no problem 1s found, replace micro thermostat. connect 12-voll test light, and turn
switch on blower conteol switch. Set AIR lever to
A/C position.
M
[
Light ON Light OFF

Check lead wire connection, and when nothing
wrong 1s found, replace thermostat,
4

AC-43
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Air Conditioning

Between two yellow wires of pressure switch,
connect 12-volt test light, and turn on blower
control switch. Set AIR lever to A/C positior®

Light ON

Check lead wire connection, and when nothi
wrong is found, replace receiver drier or
pressure switcl.

s |
|

AC44

Light OFF

Check wire discontinuity on side of electric —l
power source of compressor relay. When
nothing wrong is found, replace relay.

Check relay and fuse for any problem.
When there is anything wrong with them,
blower motar does not operate, either.
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Air Conditioning

AIR CONDITIONER OPERATION CHART

Control Jever position Operation
AIR lever FAN lever TEMP lever [tem Correct action
Dischaige air Instrument — 100%
Aux intake door Vacuum — OFF (Position of isolating
outside air)
Mode door Vacuum — OFF
1to4 Cold Air (emiperature Cold
Vacuum cock Vacuum — OFF
FICD Vacuum — ON ¥*]
Magnet valve Current — ON *1
A/C Compressor ON *1
Engine at Magnet clutch Current — ON ¥]
idle
*¥1 — (May be on o- oft by switch-
ing thermostat on or off)
Blower motor OFF
FICD Vacuum — OFF
OFF Cold Magnet valve Current - OFF
Compressor OFF
Magnet clutch Current — OFF
Discharge air Instrument — 100%
Air intake door Vacuum — ON (Position of admitting
oultsidc air)
VENT | to4 At any Mode door Vacuum — OFF
Engune at position Ar lemperature Same as outside air
1dle Vacunn cock Vacuunm  OFF
Magnel valve Current — ON
Discharge air Floor & Instrument
Air intake door Vacuum — ON (Position of admitting
outside air)
BI-LEVEL Hot Mode door Vacuum — ON (1 step)
Engine at Lto4 Air temperature Floor — warm — coo!
idle Cold Instrument — same as outside air
Vacuum cock Vacuum — ON
Water cock Open— closed
Magnet valve Current — ON
-
 J

AC45
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Air Conditioning

Control lever position Operation
AlR lever FAN lever TEMP lever Item Correct action
Discharge air Floor & defroster nozzle
HE H Air intake door Vacuum — ON (Position of admitti
AT 4 f t outside air)
Engine at Cold Mode door Vacuum — ON (2 steps)
. o
idle Air temperature Warm —»cool
Vacuumn cock Vacuum — ON
Water cock Open—closed
Magnet valve Cuirent — ON
Discharye air Defroster nozzle
Aur nlake door Vacuum — ON (Position of admitt]
outside air)
DEE Mode door Vacuum — ON (2 steps)
) 4 Hot Healer door Open
Engine al
idle Cold Alr temiperature Warm
Vacuum cock Vacuum — ON
Water cock Open —» closed
Magnet valve Current —~ ON
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VACUUM SYSTEM DIAGNOSES

VACUUM SYSTEM DIAGNOSES -A/C POSITION
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Air Conditioning

FAST IDLE CONTROL DEVICE DIAGNOSES (FICD)
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Q: Op,

Air Conditioning

VACUUM SYSTEM DIAGNOSES-VENT POSITION

Alr comes out of ventilation qutlets,

[

Air comes out of heater outlets,
too

Mode door actuator (D) )1s
operating

Remove hose of mode door
actuator "Dy ™

I 1

1

Aur comes out, while outside
air does not come 1n

[

Disconnect hose of actuator of
air intake door, and connect 1t
10 vacuum tesler.

Air does not come out of ventilation outlets

l

Blower does not

Mode door is operating. run.

141—l

Not normalized yet

Normalized

l |

[ l

] Light ON ] |L|ghIOFF-‘

I

Check mode door for
condition of return
sprng.

When spring 15 1n order,
replace actuator

Set air lever 1n another
posttion and check
vacuum hose fot proper
piping.

Replace vacuum seleclor
valve when hose piping
15 correct

Check hose
connection, and
when 1t 1s found
normal, teplace
actuator.

Disconnect
hose 8" from
vacuum sglector
valve and con-
nect to vacu-
um tester

|
[ LngthN—[ ,jL:gthFF ]
| I

Disconnect hoses of mode door
actuator (Dy and Dy), and
conrnect 1o vacuum tester

Refer 10 *'Blower
Motot Dragnoses™

I‘J—l

| Light ON l l“ﬂ“‘OFFj

I

I

Set air lever n
another position
and check vacuum
hose for proper
ptping. Replace
sclector when hose

Check mode door
for condition of
return spring, and
when 1t 1s found
normal, replace
actuator.

_
| nghl ON J lugmor FJ

(‘heck connector
plug and hose

If hose 15 damaged,
replace 1L

Check hose. ‘md
when 1t 1s found
normal, replace
check valve.

Check vacuum
hose for twist,
dent and leak
When 1115 found
normal, replace
selector.

Disconnect inlet
hose of magnet
valve (vacuum
source), and
connect to
vacuum tester.

—

l LnghtON-l [ugmoFF ]

l

[

Check with 12-
volt test light
whether electric
current {lows 1o
magnet valve
When 1t 15 found
normal, replace
magnet valve,

Connect vacuum
tester 1o hose
on the tnlet of
vacuum tank

| Light ON

LLxghl OFF ]

]

Check hose for
twist, dent and
leak. Check tank
for leak and con-
Rectot’s connec-
ton. Repair or
replace parts as
required.

Connect vacuum
tester to hose

on 1nlet side of
check valve

AC-49

pIpINg IS comect.

Vacuum tester: Tester light keeps
OFF unless normal vacuum
level exists 1n each check

point.
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Air Conditioning

VACUUM SYSTEM DIAGNOSES -BI-LEVEL POSITION

Atr comes out. Air does no{ come out

l ]

Asr comes out, but outside Blower mator does not
aw does not come n. n.

Air comes out of air conde-
tioner outlets alone.

Air comes out of heater out-
lets alone.

[ i l I

[ Mode doos actuator is Disconnect hose of “D” of Disconnect hose of aif intake Refer to " Blower Motor
operating. mode door actuator, and door actuator, and connect to Diagnoses™.
connect to vacuum testers, vacuum lester
Disconnect hose of *D, " of
maode door acfuator. Light ON Light OFF
Light ON Light OFF

Disconnect hose
"$" from vacuum

Check hose con-
nection, and when

——

Normahzed

Not normalized
yet

1113 found normal,
replace mode door

selector valve and
connect 1o

Check hose connection, and
wher 1t 15 found normal.

[

I

Set au lever in
another pusition
and check vaguum
hose for proper
piping

Replace vacuum
sclector valve when
hose piping 13

Check mode door
for condition of
retum spring
When spung s n
order, replace
actuator,

aclualor

vacuum tester

replace actuator.

Light ON

_

Light OFF

[

T

Check vacuum
hose for twist,
dent and leak.
When it is found
normal, replace

selector.,

tester.

Disconnect inlet
hose of magnet
valve (vacuum
source), and con-
nect to vacuum

correct —J
|
[ Light ON J Light OFFJ
] [

Check hose, and
when 1t is found
narmal, replace
chech valve,

Check connector
plug and hose.

{f hose 1s damaged,
replace it.

Light OFF

Check with 12-volt
test ight whether
electric current
flows to magnet
valve. When 1t is
found normal, re
place magnet valve,

Connect vacuum
tester (o hose at

the wlet of vacu-
um tank.

]

Light ON

Light OFF

Check hose for
twist, dent and
leak. Check tank
for leak and con-
nector’s conpection,
Repar or replace
parts as required.

Connect vacuum
tester (0 hose on
inlet side of check
valve,

Vacuum tester: Tester light keeps
OFF unless normal vacuum
level ¢xists in cach check

point.



Q: Op,

Air Conditioning

VACUUM SYSTEM DIAGNOSES -HEAT POSITION

Air comes out of heater oullets,

1

[

Hot air comes out, but outside
air1s not heated

[

Aur intake door 15 10 recirculating
air position.

[

Aur mntake door actuator does
not operate,

[

Connect vacuum tester to hose
ol air intake door actuator.

[_J—_J

\ Light ON ’ Inghl OFF

[

Check hose con-
nection, and when
1t 13 found normal,
replace acluator.

1

Hot atr does not come out

[

Water cock does not operate.

I—I—'I

Control wire 15

all nght

Control wire
15 disconnected

I

Connect vacu-
um tester to
hose of vacuum

25 G

Check hose connection,
and when 1t 13 found
normal, replace vacuum
cock

Disconnect hose “S™ from vacuum
selector valve and connect to vacuum
tester.

Air does not come out of
heater outlets

I
[ ]
Aut does not come out
at all

Atr comes out a little,

]
[ I 1

Heater door 15 closed Mode door does not Blower does not run

Almost all air comes opetate. Aur comes

out of defroster aut of air conditioner

nozzles outlets,

[ [ [

Check control wire Connect vacuum Refer to *Blower
and, 3s necessary, tester to hoses of Motor Diagnozes™
replace hezter door “D,"and Dy of

wire. mede door actuator.

I—J—l
[canore |

[___
Alr 1s coming out of
atr condinuner outlets
Connect vacuum
tester to hose of made
door actuator.

1 Light ON ]

Check hose connec-
tion, and when it Is
found normal, re-
place mode door
actuator

]

Light ON

Light OFF

Check vacuum hose for twist, den(
and leak  When 11 1s found normal,
replace selector.

Disconnect inlet hose of magnet valve
{vacuum source), and connect to
vacuum tester.

I_‘—_l

—
Light ON I Lﬂl,oij

Check hose connec
uon, and when 1t 1s
found normal, te-
place mode door

Light ON

acluator.

Light OFF

Check with 12 volt
test light whether
electric current
flows 1o magnet
valve, When it 1s
found normal, re
place magnet
valve,

Connect vacuum
tester (o hose on
the inlet of
vacuum lank

———

[ Lgnon |

l Light OFF ]

| Lgnton |

I

I

1
l Lighi opﬂ
i |

Check hose, and
when 1t 1s found
normal, replace
check valve

[i§

Check connector
plug and hose.

IT hose 13
damaged, replace

Check hose for
(wist, dent and
Jeak. Check tank
for Jeak and con-
nector's connec-

tion Repairor
replace parts &
required.

Connect vacuum
tester to hose on
mlet ade of
check valve,

Vacuum tester: Tester light keeps
OFF unless normal vacuum
level exists in cach check

point.

AC-51
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RERFORMANCE CHART

Engine speed 1,500 rpm
EFAN lever © 4

AlR lever . A/C
TEMP lever Max. cold

Ambient air

Relative humidity

Air temperature

F €0)

Dischdrge a1 Lainperature

°F (°C)

Pressure High
{D1<charge si1de)
pa1 (kpfem?)

Pressure Low
(Suction sidr)
psi (kg/em?)

70 (21.0)
80 (26.5)

80 90 (32.5)

100 (38.0)
110 (43.5)

52,0t057.0 (11 01014.0)
61.0 to 68.0 (16.0 to 20.0)
67.0t0 76.0 (19.5 10 24,5)
73.0 to 82.5 (23.0 10 27.5)
79.0 10 90.0 (26.0 10 32.0)

168 10198 () 1.8 10 13.9)
185 10 218 (13.0 to 15.3)
208 to 246 4.6 L0 17.3)
23510273 (16.5 to 19.2)
266 to 303 (18.7 t0 23.3)

28 160 36 (2.0 10 2,5)
331040 (2.3 t02.8)
381048 (2.7 1034)
481055 (3.4103.9)
61 10 68 (4.3 t0 4.8)

70 (21.0)
80 (26.5)

70 90 (32.5)

100 (38.0)
110 (43.5)

49.0t0 S5.0 (95 10 13.0)

5701064.0(14.01018.0)
63.5 to 71.5 (17.5 10 22.0)
70.0 to 78 0 (21.0 to 25.5)
75.0 10 84.0 (24.0 10 29.0)

154 10 182 (10.8 t0 12.8)
168 t0 202 (11.8 to 14.2)
192 10 228 (13.5 to 16.0)
219 to 255 (15.4 10 17.9)
249 (0 285 (17.5 10 20.0)

24 10 11 (1.7 10 2.3)
28 1037 (2.0 t0 2.6)
34 10 43 (2.4 to 3.0)
43 to 51 (3.0 10 3.6)
55 to 64 (3.9 10 4.5)

70 (21.0)
80 (26.5)

60 90 (32.5)

100 (38.0)
110 (43 5)

46.010 52.0 (75 10)1.0)

5401061.0(12.01016.0)
6001067.0(15.51019.5)
65.0 to 73.0 (18.5 10 23.0)
61010 790(21.51026.0)

138 to 168 (3.7 to 11.8)

152 to 185 (10.7 to 13.0)
175 10 209 (12.3 to 14.7)
201 to 235 (14.1 t0 16.5)
230 to 267 (16.2 to 18.8)

20 (0 28 (1.4 to 2.0)
23 t0 33 (1.6 10 2.3)
28 t6 38 (2.0 to 2.7)
37 to48 (2.6 10 3.4)
48 to 61 (3.4 10 4.3)

70 21.0)
80 (26 $)

50 90 (3235)

100 (38 0)
110 (43 5)

43010 49.0 (6.0 10 9.5)
500 to 57.0 (10.0 to 14.0)
56.0 t0 63.5 (13.5 (0 17.5)
£1.0 to 70.0 (16.0 10 21 0)
66 010 75.0 (19.0 to 24.0)

124 to 154 (8.7 1o 10.8)
137 10 168 (9.6 to 11.8)
15610192 (11.0 to 12.5)
182 t0 219 (12.5 t0 15.4)
213 to 249 (15.0 10 17.5)

16 1024 (1.1 10 1.7)
18 to 28 (1.3 10 2.0)
23 t034 (1.6 to 24)
31 1o 43 (2.2 to 3.0)
44 to S5 (3.1 tu 3.9)

70 (21.0)
30 (26.5)

40 90 (32.5)

100 (31.0)
110 (43.5)

39.01045.5 (4010 7.5)
46.0 10 54.0 (8.0 t0 )2.0)
§3.0t0600 (11 5 to 15.5)
5$7.0to 650 (14.0 to 18.5)
62.0 (0 71.0 (16.5 to 21.5)

108 to 198 (7.6 10 9.7)
11910152 (8.4 1010.7)
139 to L75 (9.8 1012.3)
16210201 (1).4 t0 14.1)
195 to 230 (13.7 to 16.2)

111020(0.8to01.4)
141023 (1.0 to 1.6)
18 to 28 (1.3 10 2.0)
27 10 37 (1.9 t0 2.6)
40 1048 (2.8 10 3.4)

70 (21.0)
80 (26.5)

30 90 (32.5)

100 (18.0)

- 110 (43.5)

36.5 10 43.0 (2.5 to 6.0)
43.0 10 50.0 (6.0 to 10.0)
48.0 10 56.0 (9.0 (0 13.5)
$4.0 to 61.0 (12 0 to 16.0)
$8.0 10 66 0 (14.5 10 19.0)

94 to 124 (6.6 0 8.7)
102 10 137 (7.2 t0 9.6)
121 t0 156 (8.5 to 11.0)
147 10 182 (10.3 to 12.8)
176 to 213 () 2.4 to 15.0)

7tol6 (0.5101.1)

10t0 18 (0.7 10 1.3)
141023 (1.0 t0 1.6)
231031 (1.6 to 2.2)
371044 (2.6 tv 3.1)

Wote: These data are based on the results when air conditioner has been in operation

approximately for 10 minutcs.

AC-53
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HOW TO INSTALL AIR CONDITIONER

1. First, remove the heater unit
from the passenger compart-
rment side, Prior 1o removal
prepare the engine compart-
ment by:

[) Removing battery cable

2) Draining engine coolant

3) Removing engine hood

4) Disconnecting inlet and outlet heat-
er hoses and removing grommet
that seals the clearance between
tube and dash panel

Note: Iake care not to damage the
heater unit during removal because,
once removed the heater wnit can
be used, after suitable modifica-
tions. as a component of the air
conditioner.

I. Remove console box and glove

box.

2. Remove instrument fimisher from

the center of the instrument panel. See

Figure AC43.

3. Remove defroster ducts.

4. Remove two fimsher frames.

5. Remove 3.way air duct. Sece

Figure AC-49.

6. Remove blower housing by re-

moving three mounting bolts, In

removing blower housing, disconnect

control cable for air intake door and

two  wiring connectors for blower

motor and resistor.

7. Remove three contiol cables from

the heater unit.

8. Disconnect wiring connectors of

heater sub harness from heater control

assembly and dash harness. Discard

heater sub harness.

9. Remove heater air duct with

heater control assembly as an assembly

from the heater unit by removing four

attaching screws, See Figure AC-S7.
Since it is useless as a component of

air conditioner, discard the removed

assembly.

10. Remove two instrument panel

brackets. See Figure AC-50.

11.  Remove heater unit by removing

two nuts from the engine compart-

ment side and then two bol(s from the

aC317

Spacers
Screws
Aurintake door actuator 15 Control cable clan

1 Heater air duct
2 Heater control assemt
3 Heater unit
AC!
Fig. AC-57 Removing heater aird

13 Airintake door le
14 Screw

7 Snap ring
8§ Return spring
@) 9 Air intake housing
1 10 Screws
2 Blower housing 11 Resistor
3 Blower motor 12 Spring
4
5
6

Fig. AC-58 Air intake housing and blower mot

If. Modify the heater compo-
nent parts for use as the
component parts of the air
conditioner according to the
following procedure

AIR INTAKE HOUSING AND
BLOWER MOTOR

1. Remove two screws (0 attachi
1esistor to blower housing, and ta
out resistor 1. Change nichrome w
resistor from twa cous to three coj
2. Remove three screws () and ta
blower motor @ out from blow
housing.

Remove blower fan from blower m
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Install power-up type blower motor 3. Remove air intake door lever (3 and snap ring 7. Replace reluin
assembly in reverse sequence of re- and spring (3 . Newly assemble vacu- spring with one (8 designed for aw
moval. um actuator (6. using two bolis 5 conditioner.

HEATER UNIT

1 Screw 14 Spring hanger
2 Screw 1S Screw 23
3 Spring hanger 16 Screw -
4 Spring 17 Snap ring .
5 Mode door lever 18 Evaporator housing and N 24
6 Screws control assembly 2
7 Mode door actuator 19 Screws h=7)
8 Screws 20 Screws
9 Heater unit bracket 21 Vacuum water cock
10 Heater unit bracket 22 Screws
11 Heater unit 23 Hose connector
12 Mode door lever 24 Screw
13 Spring return

AC318
Fig AC-59 Heater unit

1. Loosen two water hose clamps,
e off two bolts Q4 , then remove

hose connector @ from heater umt

@D . Newly install vacuum water cock

Q.

2. Remove spring (@) and spring

hanger &) , then remove modce door

lever (8) .

Install mode door lever (2 , spring
hanger {8 and spring @ .
Then assemble mode door actuator

AC-5b

uing two bolts ) and snap ring

an.

3. Temporarily tnstall heater unit
brackets (§) and (D to the heater unit
body.




Air Conditioning

III. Install air conditioner com-

ponent parts in the passenger

compartment in the fol-
lowing manner:
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1. Drill holes in dash panel for hoses

and tubes.

(1) Remove grommet cover and

grommet for refrigeration piping.
Discard giommet, saving grommet

cover for future use.

See Figure AC-61.

Fig. AC-6! Grommet

(2)  Drijll holes in dash pancl nsula-
tor from the passenger compartment
side. Remove the round cutout from
the insulator. See 'igure AC-62,

AC320
Fig. AC-82 Dash insulator

(3) Remove blind grommet for drain
hose.

2. installation of heater unit
(1) From passenger seat side set
heater unit modified for use with air
conditioner in place below instrument
panel. Fit it securely m place by
tightenting (wo nuts from the engine
compartment side and four bolts fiom
the passenger compartment side. See
Figure AC-53.
(2) From the engine compartment
side seal the pass-thtowgh holes using
=grommet and grommet cover. Cannect
two heater hoses to the connectors
protruding inside the engine room.

‘3. Tustallation of evaporator housing
(1) [nstall evaporator housing and
control assembly, which have been
previously assembled in a unit, onto
the heater unit. To do this, hook a

heater wmit  upper bracket to the
dimple tn evapotator housing and se-
curely tighten the two bolts at the
lower side of evaporstor housing. See
Figure AC-S1.

(2) Connect wiring connectors of air
conditioner sub hauress to those of
control assembly (4 connectors), and
to dash harness at one conncctor. Two
connectors, one for blower motor and
the other for resistor, may be left
unconnected See Figurc AC-5S.

(3) Connect control cables (heater
door cable and water cock cable) to
the 1espective levers on heater unit.
Refer to “Adjustment of Control
Cable™ in “Control Assembly".

(4) Install power relay for air con-
ditioner in the designated position
{Sce Figure AC-63). and connect 1t 10
dash harness connector.

BE128A
Fig. AC-63 Power relay

(8) Arrange vacuum hose piping
Install all hoses leading to vacuum

AC-57

actuators, on heater unit and to vacu-
um seleclor on control assembly,
referring to Figine AC-54.

Also nstall a hose leading ftom

vacuum »ource into engine compart-
ment through dash panel.
(6) Install a fixture bracket to fix
two tubes leading to the inlet and
outlet of evaporator onto the <ide of
heater umt, and secure it with two
bolts Seal the clearance between tube
and dash panel using grommet and
grommecet cover,

Note: Do not remove the blind plug
from the opening of evaporator
tube until ready for piping in the
engine compartment.

(7) Install drain hose on the botiom
of evaporator housing and direct its
end under the car through floor panel.
Seal the clearance between hose and
floor panel wilh grommet

(8} Install iwo instrument panel
brackets.

4. Installation of blower housing

(1) [Install blower housing pres ously
modified for use with air conditioner
onto dash panel with three bolts.

(2) Install vacuum hose to air intake
door actuator. See Figure AC-54.

(3) Connect two wiring conncctors,
one for blower motor and the other
for resistor, with those on awr con-
ditioner sub hainess. See Tigure
AC-55.

e

((((((;((((g(,((fév

‘gwl
—

AC321
Fig. AC-64 Floor grille and duct
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5. Installation of air duct

(1) Install floor grille brackets on
both sides of instrument panel, and
install the respective floos grilles.

(2) Remove plug fiom air duct lead-
ing 10 side ventilator. Install a special
it duct for delivering the air to the
floor. See Figure AC-64.

(3) Install air duct to floor grille.

(4) Install 3-way ventilator duct at
the center of instrument panel and
then install instrumnent finisher.

IV. Replace both front springs

for frant suspension with one
for air conditioner.
Refer to the relative instruc-
tion under “Front Suspen-
sion’” for the details of re-
placement.

V. Succeeding works should be
conducted in the engine com-
partment to make necessary
modification of engine.

Remove radiator grille.

Remove engine under cover.
Remove radiator.

Renove air cleaner.

Remove cooling fan.

Remove fan belt.

. Remove air pump drive belt, air
pump, air pump adjusting bar and air
pump brackets,

Discard brackets, dnve belt, and
adjust bar as they are needless for
future use.

Replace air pump hoses (air pump-
to-air cleaner and air pump-to-check
valve) with new ones for air condi-
tioner.

8. Replace air pump puliey with
new one for air conditioner.

9. Remove crank pulley and replace
it with a new one for air conditioner
10.  Remove timing indicator and
install new onc for air conditioner at
relaled position,

1l. Newly install  compressor
bracket to cylinder block. See Figure
AC-29.
12, Assemble idler pulley to idler
pulley bracket.

Then. install the assembly to com-
pressor bracket. See Figure AC-30.
13. Install compressor to compres-
sor bracket. See Figure AC-29. Install
adjusting slums between bracket and
compressor if necessary.
14, Install air pump to compressor
bracket. Then jnstall air pump adjust-
Ing bar for air conditioner. [nstall air
pump hoses securely,

15.  Reinstall fan belt and adjust its
tension. Se¢ Figure AC-31.

16.  Install aic pump drive belt for air
conditioner and adjust its tension. See
Figure AC-31.

17.  Newly install compressor drive
beft und adjust 1ts tension. See Figure
AC-31.

18.  Reinstall cooling fan.

19.  Replace vacuum hose connector
on intake manifold with one provided
with air conditioner. See Figure
AC-66.

20. Newly install FIC.D. actuator
to its bracket. See Figure AC-66.

AC3
Fig. AC-66 Vacuum hose connect
and F.I.C.,

YI1. After completion of engin
modification, install all th
necessary component parts i
the engine compartment at
cording to the folowing prc
cedure:

1. Set down radiator and condenst
onto the rear and front sides, respes
tively. of radiator core suppori. Insta
them 1t place by tightening togethe
with lour bolts.

2. Newly mstall upper and lowe
radiator shrouds.

3. Reinstall radiutor
lower hoses.

4. Newly install receiver drier. Se
Figure AC-67.

upper  an



Q: Op,

Air Conditioning

5. Armange piping of refrigeration
tubes. See Figure AC-34.

Remove carbon canister when
making arrangement of receiver dner-
to-evaporator tube. Reinstall carban
canister and tighten it securcly after
the tube is installed in place.

Notes:

a. When connecting system lines, do
nof attempt (o remove the blind
plng from the opening until ready
for immediate use.

b. In connecting tubes, be sure to
apply compressor oil to seating
surface and then tighten tubes to
prescribed tightening torque.

Be sure to use two wrenches when
tightening a flare nut of tube.

c. Use care not to give scratches to the
seatling surface at connections.

d. Take care to tighteu securely piping
clamps so unusual noise or vibra-
tion cun be prevented.

6. Newly install vacuum tank to the
hood ledge puncl. See Figure AC-07.
7. Arrange vachum hose piping. Sce
Figure AC-54
8. Arrange
Figure AC-55

wiing  harmess.  See

VII.After completion of all the
previous works, fill the sys-
tem with refrigerant and
check for the proper func-
tioning as follows:

1. Evacuate system conipletcly.
2. Clarge the specificd amount of
refrigerant into systen.

Refrigerant capacity.
0.61t009 kg (1.3 to 2.01b)

3. Conduct leak test and insure that
theie 15 no gas leak fiom connection.
4. Pour in cengme coolant, connect
battery ground cable, and start up
engine,

Check electsic system and vacuum
system 1n the air conditioner for their
proper functioning, referring to “AIR
CONDITIONER OPERATION
CHART™. B
5. Install all the parts listed below.
Then, conduct the performance test of
ar condiuoner system to check for
proper functioning of the systen.

{1) An cleaner. Vacunm tube and all
othel hoses leading to air cleaner shall
be sccurcly clamped to the same place
as befoice

(2) Under cover

(3) Radiator grille

AC-59

(4) Enginc hood
(5) Glove hox
(6) Conale box

6. Adjust F.I.C.D. stroke, referring
to “Fast ldle Actuator”.

7. Check ignition timing

8. Check engine 1dle speed and
“CO™ percent at idle specd.

9. Check the height ol tront bumper
and, il nccessary, adjust. Refer to
Section BF.

10. After completion of all the
previouns steps, conduct the followings:
(1)  Attaclh caution label in place as
dlustiated.

(2)  Attach kit noniber at the <peci-
fied poxition,

AC325
Fig AC-68 Cuution labe!
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DESCRIPTION
COMPRESSOR CLUTCH
REMOVAL
INSPECTION
INSTALLATION
SHAFT SEAL
REMOVAL
INSPECTION
INSTALLATION
DISCHARGE VALVE
REMOVAL
INSPECTION
INSTALLATICN
SIDE COVER ..
REMOVAL

DESCRIPTION

Model SWP123 is a swash plate
type compressor. As with conventional
crank lype compressors, reciprocating
pistons compress ncoming gas. The
principal difference between these two
types of compressors lies in the way in
which the piston is driven, by crank-

@

@7

shaft rotation on the one hand and by
swash plate rotation on the other,
When the swash plate compressor is
used in air conditioning system, the
following udvantages are obtained.
tained.

1. The shape is cylindrical, facilitating
installation.
2. Torque changes are minimal since a

> @ B @ /® /@

o/
/ /
: =" / S

AT, ,

COMPRESSOR
CONTENTS

......... AC-60 REAR END COVER AND

......... AC-62 REAR CYLINDER HEABD! oo sivmiess G
.......... AC-62 DISASSEMBLY . ... ... .iiviviinnainn... ACH
......... AC-62 INSPEGTION .0 soviomirmin s v mimniemimmm s Ik
.......... AC-62 ASSEMBLY ¢ . cn ot o s s o S A
,,,,,,,,,, AC-63 REPLACEMENT (OF CYUINDER . vousmiean ACH
.......... AC-63 BEMONAL .0 i aessimmiih s < Ve
.......... AC-63 INSTAULATION .o i tiln i abcaciaea s DG
.......... AC-64 COMPRESSOR CYLINDER ., ................. ACH
.......... AC-64 DISASSEMBLY [ . i cinovieavsvimnnwines AGH
.......... AC-64 BEARING REPLACEMENT ............... ACH
.......... AC-64 INSPECTIOM .. oo voemim v b s e ey momieinrn PVCH
.......... AC-64 BBJUSTMENT .- v cne vmscnmesmemssmmes MG
.......... AC-65 e ) e e o L)
......... ACE5 SERVICE DATA AND SPECIFICATIONS .., .. AC-
.......... AC-65 TROUBLE DIAGNOSES AND

.......... AC-65 CORRECTIONS . ... s ammsiuia s s sisva o0s BES

number of cylinders are used.

3. Complete mechanical balance
possible, limiting vibration ar
noise and allowing high-speed o
eration.

4. Discharge per unit of compress
volume is quite high, resulting
high cooling capacity and supe;
cooling characteristics.

Shaflt nui

Clutch hub nut
Clutch hub

Key

Shaft seal seat
Shaft seal

I'ront end cover
Front cylinder head
Suction valve plate
10 Silencer spring

11 Silencer piece

12 Discharge valve
Thrust bearing

LB N R - R N

14 Side cover

15 Rear cylinder head
16 Compressor shalt
Rear end cover
Qil pump

19 Rear cylinder

Qil pipe

2) Swash plate

Shoe disc

Front cylinder

Drive hall

Shell

Needle bearing
Clutch coil
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COMPRESSOR
CLUTCH

The most likely source of problem
15 clutch slippage. Factors are listed
here. Exercise ample care.
i. Clearance between clutch hub
aud pulley should be 0.5 (0 0.8 mm
(0.020 to 0.031 in) at all peripheral
poinis.
2. Make sure that there is no oil or
dirt on trction surfaces of clutch disc
(clutch hub) and pulley. Remove any
oll or dirt with adry rag.
3. Make <ure that termmnai voltage at
magnetic coil is above 105V,

REWMOVAL

1. Using Clutch  Hub  Wrench
KV99412302, hold clutch hub. With
suitable socket wrench, remove shaft
nul from shatt.

2. Then. using Hub Nut Socket

KV99412305. remove clutch hub nut.

Remove spacers,

Fig. AC-71 Removing clutch hub nut

3. Using Clutch  Hub  Puller
KV99412306, remove clutch hub.
Thread tool into the bore of clutch
hub, hold too! with wrench, and then
thread in center bolt.

Fig. AC-72 Removing clutch hub

Fig. AC-73 Flattening lock washer tab

S. Using Lock  Nut  Socket

KVI412510, loosen lock nut. Re-

move lock nut and lock washer.

N Kvo9a 123105

AC223
Fig. AC-74 Removing lock nut

6. Remove pulley and beanng
assembly. When the assembly can not
Le removed by hand, use a puller,
Puller Adapter KV994[2313 and
Puller Pilot KV994{2312,

Fig AC-75 Remoung pulley

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

8. Remove coil mounting screws ¢
separate coil assembly.

INSPECTION

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

2. Oil or dirt on the [riction surfa
should be cleaned with a suita
solvent and a dry rag.

3. Check coil for shorted or ope:
binding leads.

4.  When replacing compressor clu
assembly, do not forget break-in

eration, accomplished by engaging :
disengaging the clotch some th
times. Break-in operation raises

level of transmitted torque.

INSTALLATION

1. Using a Phillips screwdn
tighten coil assembly mounting scr
in an alternating pattern. After scr
have been firmly tightened, pur
lock each at one location to prev
loosening. Correct tightening torqu
0.28 100.35 kg-m (2.0 10 2.5 f1-1b}.

Fig, AC-77 Punch-locl

2. Using a plastic mallet, drive |
ley and bearing assembly onto

neck of the installed coil assemd
Turn the pulley, making sure 1
there is no noise and that rotatio
free. Also make sure that there is
pulley play.

3. Position lock washer and lock
in place. Using Lock Nut Soc
KV99412310, tighten lock nut firn
With lock washer tab and lock

cutouts matched, bend the tab v
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tightening torque is 2.5 to 2.8 kg-m
(18.1 10 20.2 ft-b).
4. TFit key and clutch hub to the
shaft. Select adjusting spacer which
gives the correct clearance between the
pulley and clutch hub.
Tighten hub nut to 1.8 to 2.1 kg-n
(13 to 15 ftlb)
5. Tighten shaft nut with spring
washer in place.
Tightening torque
1.6 to 1.7 kg-nm
(11.5 10 12.3 ftdb)

6. Using a thickness gauge, measure
the clutch hub-to-pulley gap. If the
gap is 0.5 to 0.8 mum (0.020 to 0.03)
in), adjustment is correct.

Fig AC-78 Checking clutch hub-to-
pulley clearance

Note: If the specified gap is not ob-
tained, replace adjusting spacer and
readjust.

SHAFT SEAL

To prevent refrigerant leakage al
the cylinder shaft exit point, tightness
must be maintained at friction surfaces
between shaft seal and shaft seal seat
and at contact surfaces between shaft
seal seat and front end cover. Use
extreme care in removing of asseni-
bling seals not to damage the sealing
surfaces. Discard the old seals. Do not
Leuse then1.

REMOVAL

® The system must be discharged
beforehand. When compressor is re-
moved, do not turn it on its side or
upside down without first draining the
oil. Remove dirt from the exterior.

Clean the workbench to be used, tools
and your hands.

1. Remove dramm  plug,
dramming the oil.

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

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

thereby

Fig. AC-79 Removing retainer ring

4  Using Shaft Seal Seat Puller
KV99412320, 1enmuve shalt seal seat.

\

Fig. AC-80 Removing shaft seal seat

5. Insert Shaft Seal Remover & In-
staller KV99412321 through the open
end of front end cover. Depress the
carbon sedl and hook the tool at the
case projection of shaft seal. Slowly

pull out the tool, thercby removing
shaft seal.

AC203
Fig AC-81 Inserting special loo!
AC-63

Fig. AC 82 Removing shaft seql

INSPECTION

1. Check the carbon seal surface of
shatt scal for damage.

1 Carbon seal
2 Contactsurface

Mig. AC-83 Checking shuft seal

ACD35

2. (Check O-ning and the carbon seal
contact smface of shalt seal seat for
damage. Make sure that O-nog contact
suiface «t tront end cover is not
damaged.

I O-ing
2 Contact surface

ACO036
Fig. AC-84 Cheching shaft senl seat

Notes:

a. Do not re-use shaft seal secat and
shaft seal.

b. In placing a new seal on the work-
bench, mahe sure that the contact
surface faces upward. luke neces-
sary steps to avoid damage.
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INSTALLATION

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

2. Cap Shaft Seal Pilot
KV99412322 to the top end of com-
pressor shaft.

3. Using Shaft Seal Remover & In-
staller 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.

Fig. AC-85 Inserting shaft seal

4. Fit O-ring to the outside groove
of shaft seal seat, making sure that it
seals properly.

5. Coat seal contact surface and
periphery of shaft seal seat with an
ample amount of oil, so that shaft seat
is easy to slip on the inside surface of

front end cover. Following this, push
in shaft seal seat so that it seats
properly at the land of front end
cover.

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

7. Then, check for gas leakage as
follows:

(1) Plug high- and low-pressure
joints an compressor with blind caps.
(2) Connect charging hoses in the
lines between manifold gauge and
high- and low-pressure service valves.
Connect refrigerant can to the mid-
dle hose of manifold gauge.
(3} Open valve of can tap, and
charge refrigerant. Loosen oil plug on
compressor to purge air out of com-
pressor.
(4) Install Shaft Handle Socket
KV99412329 to the shaft of compres-
sor, and turn the shaft 5 to 6 turns in
the clockwise direction. Then, confirm
that pressure does not decrease on the
low pressure gauge. If the gauge
indicates a pressure decrease, there is a
leak. Conduct a leak test. Under such a
condition, remove and then install
parts again.

(5) Install compressor clutch as-

AC204

Fig AC-86 Checking for gas leaks

Clutch™.

DISCHARGE VALVE

REMOVAL

1. Using Allen Socket KV994]2
remove two hex. socket head bolts,

-y~ KV99412
. ==ﬁ. e _
" 5 :a&’ 7

Fig. AC-87 Removing b

2. Remove discharge valve.
3. Discard the old O-ring.

INSPECTION

L. Check for scratched seating s
face of discharge valve and of shell,
not re-use the old O-ring.

2. Replace discharge valve which
scratched.

3. If a scratch is found on
groove of shell O-ring. replace shell.

INSTALLATION

1. Apply acoating of compressor
to the groove of discharge valve s
Q-ring, and install these parts in
proper positions on shell,

2. Using Allen Socket KV994123
secure discharge valve to shell w
two hex. socket head bolts.

Tightening torque:

1.8 102.0kg-m
(13to 145 fi-lb)

3. Conduct a gas leak test by
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SIDE COVER

REMOVAL

Discharge the system before be-
ginning work Work may be carried
out with compressor mounted 1f com-
pressor s to be removed. first drain
oil. Unless oil has been dramed, do not
turn compressor on its side or upside
down.

1. Dram oil.

2. Loosen and remove eight side
cover mounting bolts in an alternate
pattern as shown in Figure AC-88.
Note that two silencer springs inside
the cover will force up side cover.

AC206

Fig. AC-88 Loosening cover mounting
bolt

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

__ @ 1 Onng
2 Piece
= S ® 3 Silencer
AC207 Spri“g

Fig. AC-89 Exploded view of silencer
spring, pieces and O-ring

INSPECTION

«{. Make sure that side cover gasket
surface and shell gasket surface are not
damaged.
¥ Make sure that silencer pjcces and
shell contact surfaces in contact with
O-ring are not damaged.

3. Do not reuse old gasket and
O-rings.

INSTALLATION

1. Place the mounting surface ot
side cover upward

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

3. Coat O-ring and the area around
shell hole with an ample amount of
oil. Using O-ring Installer
KV99412328, install O-ring into the
shell hole. Then install silencer piece
with Silencer  Piece Installer
KV99412327.

4. Coat the pasket surface of shel
with 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 as shown in Figure
AC-88. Tighteming torque is 1.8 to 2.0
kg-m (13 to 14.5 ftb).

6. Fill with oil.

7. Upon completion of the above
operations, conduct a gas leak test by
referring 1o the item “Installation™
under the topic “"Shaft Seal”.

REAR END COVER
AND REAR
CYLINDER HEAD

Before beginning work, remove dirt
from the exterior of the detached
compressor. Clean the workbench to
be used, tools, and your hands.

DISASSEMBLY

1. Drain oil.

2. Using Allen Socket KV994] 2330,
remove five rear end cover mounting
bolts. Starting at the top, loosen all
bolts one turn in an alternating pat-
tern. Then remove bolts in turn.

AC208

Fig. AC-90 Loosening bolts
AC-65

3. Giasp 1ear end cover and careful-
ly separate it from compressor Tap
the flange hightly and alternately as
required with a plastic mallet. Do not
tap on the compressor shatt.

AC209

Fig AC-91 Removing rear end cover

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

AC042
Fig AC-92 Remouving pump gear

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

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

7. When removal proves difficult,
use  Cylinder Head Remover
KV99412315. Insert this tool into hole
in cyhinder head as shown i Figure
AC93. With the nut n firm contact
with the back side of cyhinder head,
tighten the bolt slowly to bicak loose
the head.

AC210

Fig AC-93 Removing rear cylinder
head
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INSPECTION

1. Do not reuse old gasket and
O-ring.

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

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

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

5. Check pump gear for wear and
damage,

ASSEMBLY

Using clean oil, temove dirt and other
matter from end cover, cylinder head
and suction valve plate. Clean the
workbench.

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 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

Fig. AC-949 Cutouts of cylinder and
gasket

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

Fig. AC-96 Cylinder head and gasket

6. Fit pump gear 1o rear end cover,
7. Carefully it reai end cover to the
rear of compressor,

ac21)
Fig. AC-97 [nstalling rear end cover

8. Using Allen Socket KV99412330,
tighten up five bolts in an alternating
pattern, starting at the top. Do not
forget tock washers Then, using
torque wrench, tighten these bolts to
3.0 to 3.5 ke-m (21.5 10 25.5 ft-lb) in
the same sequence.

9. Fill with oil.

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

REPLACEMENT OF
CYLINDER

Before proceeding, remove all dirt
and other matter from the detached
compressor. Clean the workbench,
tools, and your hands. Lay out parts in
the order in which they were removed,
in space set aside for this purpose. This
procedure facilitates reassembly.

REMOVAL

1. Drain oil.
2. Remove compressor clutch assem-

* 8 ™S

shaft seal retainer ring. Then remav
shaft seal seat. Refer to “Shaft Seal”
Removal of shaft seal is not absolutel
necessary. It may be removed whe
cylinder assembly is removed fron
front end cover, In fact, this approac
facilitates work.
4. Remove side
“Side Cover”. )
Remove rear end cover. Refer t
“Rear End Cover and Rear Cylinde
Head”. Remove O-ring, gasket. twi
pins, cylinder head, suction valw
plate, and gasket in the order listed
This exposes the rear part of cylinder
6. Using long nose pliers or othe
suitable tool, pull oul oil pipe. Procee:
carefully as oil pipe is easily bent
UNLESS OIL PIPE HAS BEEN RE
MOVED, DO NOT ATTEMPT THI
FOLLOWING STEPS.

cover. Refer t

Fig. AC-98 Pulling out od pip

7. With the front facing downware
support compressor shell. Using a plas
tic mallet, tap at the rear end of th
shell flange, driving shell straigh
downward. Discard front end cove
gasket.

AC21

Fig. AC-99 Removing shel

8. Detach front end cover from cyl
inder assembly. Using a plastic mallet
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ACOG0

Fig AC-100 Removing frunt end cover

9. Remove shaft seal from the shaft.
10 Remove two pins, gaskel, cyl-
inder head, suction valve plate, and
gasket In removing two pins, procced
carefully to avoid cylinder head dam-
age. Do not deform suction valve plate
in removing suction valve plate. Dis-
card old gasket.

INSTALLATION

1. Using suitable blocks, face cyl-
inder assembly upward. [nsert two
pins. Position gasket and suction valve
plate in the order listed while muaking
sure that three valves of suction valve
plate are aligned with the cylinder and
gasket cutouts. Coat gasket with oil
prior to assembly. Gaskets and suctjon
valve plates are the same for front and
rear. The cylinder head with the smal-
ler numbers of holes goes to the front.
Do not mix front and rear parts.

ACO051
Fig AC-101 Installing suc ion valve
plate
-
A 4
ACO052

Fig. AC 102 Installing cylinder head

2. Align shaft scal with the shaft
cutaway. Firmly seat shaft seal at the
shaft land. Attempt to turn shaft seal
to the left and right, confirring that 1
1s seated properly.

3. Place gasket an cylinder head and
install front end cover. Coat gasket
with oil beforehand. Gasket differs for
the front and rear. Make sure that the
correct gasket is used. After complet-
ing this work_ gasket protruding from
{ront end cover and cylinder head
should be adiusted by hand

-

o—-
@ Silencer hole
4

ACOLS

Fig AC 103 Installing front end cover

4  Fu gasket to hont end cover.
Then bring the shell into place over
the cyhinder dassembly. At thi time,
nuke wre that the two hoies of side
cover and the cyhnder holes are
matched. Note that latcr adjustment
will no longer be passible, as inside
and outside diameters of these are not
peifectly round. Note that moving the
sheli up and down may cause the
gasket to slip out of place.

Frg AC-104 Installing shell

5. Turn over the assembled shell and
cylinder assembly, that is, face the
front downward.

6. Coat oil ptpe 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
Fig. AC-105 Installing oil pipe

7. Continue with work up to mua-
ilation of rear end cover, according to
“Installation” under “Rear End Caver
and Rear Cylinder Head”.
& Continue with work up to instal-
lation of side cover, according tuo
“Installation™ under *Side Cover™,
9. Install shaft seal scat according to
instructions in  “Installation™ under
“Shaft Seal™.
10. Install and adjust compressor
clutch according to instructions n
“Installation™ under **Compiessur
Clutch™.
11. Charge compressor oil 270 g
(9.5 oz), and tighten oil plug with
copper gasket in place.
Tightening torque:
1.8t02.0kgm
(13 to 14.5 f1dh)

12.  Conduct a leak test by refeiring
to the topic under “Shaft Seal™

COMPRESSOR
CYLINDER

Repair of compiessar oy hinder a-
sembly requires skill and special ad-
justatent tools

_—L—‘—J
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@

Swash plate
Piston

Shoe disc
Drve ball

10 Rear oy hnder

O O~ N

AC214

Fig. AC-106 Cyhinder assembly exploded view

@
£
Y
\
@ 1 Needlc beanng
2 Front cybinder
3 Thrust beanng
4 Thrust washer
5§ Shatt assembly
DISASSEMBLY

1 Remove cylinder assembly. For
detarls, refer to the topic “Replace-
ment of Cyhnder™.

2. Betore disassernbhing cylhinder as-
sembly, number the pwstons and cyl-
inders so that they mayv be replaced in
their orginal positions.

3. Drive front and rear cyhnders
apart and free from knock pins by
lightly tapping on the rcar end of
compressor shaft with a plastic mallet.

AC215
Fig. AC-107 Separating cylinders

4. Carefully
shaft assembly from front cyhnder.

remove  pistons  and

13)

1 Piston assembly 3 Front oy hinder

[

5. Remove cach combination of pis-
ton (1), drive balls (2) and shoe discs
(2) from shaft. Keep disassembled
parts in order so that they can be
replaced in their original positions.

6. Remove cach combination of
thrust washers and thrust bearing from
the front and vear of swash plate.

BEARING REPLACEMENT

1. From the inside of cylinder, press
or drive out needle bearing.

2. Press or drive new bearing into
cylinder.

INSPECTION

Cylinder

Front and rear cylinders are
machined to very close tolerances and
are assembled with knock pins. Always
handle front and rear cylinders as a
matched set. Whenever either of the
parts is to be replaced, replace both
cylinders.

Piston

Check piston for scratch or wear. I
necessary, replace.

Shaft assembly

Swash plate is pressed into shaft. |
the replacement of this plate is neces
sary, replace both swash plate anc
shaft as an assembly. The relative
position of shaft and swash plate i
properly preset at the factory. Neve
attempt to make readjustment.

Check the entire surface of swast
plate for wear or damage. If necessary
replace.

Drive ball

Check drive balls for scratch, burn
ing or excessive wear, Replace if neces
sary.

Shoe disc

Check shoe discs for scratch, burn
ing or excessive wear. When replacing .
shoe disc, follow the procedure out
lined under “Adjustment’ as a guide

Thrust washer

Check for stepped wear on thrus
washers.

Replace if necessary. When replac
ing any thrust washer, follow th
procedures outlined under “Adjust
ment’” as a guide.

ADJUSTMENT

Shoe disc

Improper clearance at the shoe dis

may increase noise during operation
The proper clearance adjustment car
be obtained by changing the thicknes
of shoe disc. Shoe discs are available i
four thickness.
1. Measure the thickness of swasl
plate with a micrometer, Find the
piston movement fit for the thicknes
of swash plate used, according to the
chart.

Take measurements described i
items 2, 3 and 4 below.

2. Using Shoe Disc Clearance Meas
uring Gauge KV99412332, measurt
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shown in Figure AC-109. Move piston
toward dial gauge, then set dial gauge
at zero.

3. Lightly push piston on V-bleck in
the axial direction, and take piston
movement with dial gauge

KV99412332

AC217

Fig. AC-109 Measuring piston
movement

4. Three piston asscmblies are used
per compressor, therefore set up three
units of piston assembly of the same
movement in thc manner described in
items 2 and 3 above. The piston
assemblies  of the same movement
should be made by adjusting the tluck-
ncss of shoe discs. Shoc discs are
available in four differcnt thuckness.
Refer to the chart below

Shoe disc

Height “M” mm (in)

15950 to 16 050 {0.6280 to 0.6319)
16 000 to 16.100 (0.6299 to 0.6339)
16 050 1o 16.150 (0.6319 to 0 6338)
16.125 10 16.17S5 (0 0348 10 0.6368)

AC149

Fiyg AC-110 Hewght of shoe disc and
hd drive ball assembly

Note: The letter “M™ indicates the
height of an assembly of shoe disc
and drive ball.

Unit: mm (in)

Thickness of swash plate Piston movement
A 12.35t0 12.36 0.102t00.113
(0.4862 to 0.4866) (0.0040 to 0.0044)
B 12.36 to 12.37 0.113100.122
(0.4866 to 0.4870) (0.0044 to 0.0048)
C 12.37t0 12.38 0.122t00.132
(0.4870 to 0.4874) (0.0048 to 0.0052)
D 12.38 t0 12.39 0.132t00.142
{0.4874 t0 0.4878) (0.0052 to 0.0056)
E 12.39 to 12.40 0.142t0 0.152
(0.4878 to 0.4882) (0.0056 to 0.0060)
Example: 1. Install bearing assembly (a <et of

Mcasure the thickness of swash
plate. If measurement is 121375
mm (0.4872 in), the movement of
piston should range from 0.122 to
0.132 mm (0.0048 to 0.0052 in)
according to thc “C’ rank in the
above chart.

Measure the movement of piston
(including drive balls and shoe
discs) as outhned in items 2 and 3.
Il it 1anges fiom 0.122 to 0.132
mm (00048 to 0.0052 in), that
piston assembly 1s suitable for use
with a 12375 mm (0.4872 in)
thick swash plate.

If the measured piston movement is
areater tham, o1 less than, 0.122 to
0.132 mm (0.0048 to 0.0052 in),
use a shoe disc of different size and
repeat measurements as outlined in
items 2 and 3 until correct mceasure-
ment 1s made.

1f the measurement taken is 0.114
mm (0.0045 in), replace one of
shoe discs with that of 0.003 (o
0.018 mm (0.0003 to 0.0007 in)
thinner than the one used.

Thrust bearing

Iiproper end play of swash plate

may increase noise during operation.

The praper end play adjustment can
bc obtained by changing the thickncss
of thrust bearing washer, Washers are
avalable in six thickness.

AC-69

thrust washer, thrust
thrust washer assembled in that order)
onto the front and rear side of shaft.

bearmg and

©. o ORlG e ©

AC218

Fig. AC-11] Installing bearing

assembly

2. Install front and rear cylinders in
place on the front aud 1car sides of
shaft asscmbly.

3. Install a set of cylinder and shatt
assembly to Swash Plate End Play
Measuring Gauge KV99412334 us
shown, and sct dial gauge at zero.

KV99412334

AC219

Fig. AC-112 Installing cylinder and
shaft assembly
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4. Move shaft in the axial direction
and take dial gauge reading. Select
suitable thrust washer(s) so that meas-
urement ranges from 0 to 0.02 mm (0
to 0.0008 in).

Note: If measured value is 0 mm (0
in), shaft may sometimes compress
the front and/or rear bearings. In
such a case, replace thrust washer(s)
with thinner one(s) as necessary so
that shaft end play is within the
specified range.

Thrust washer

Thickness mm (in)

2.31 10 2.32 (0.0909 t0 0.0913)
2.30 to 2.31 (0.0906 to 0.0909)
2.29 to 2.30 (0.0902 to 0.0906)
2.28 t0 2.29 (0.0898 10 0.0902)
2.27 t0 2.28 (0.0894 (o 0.0898)
2.26 10 2.27 (0.0890 to 0.0894)

ASSEMBLY

Choose correct thrust washers and
shoe discs as outlined under “Adjust-
ment’’,

Use the instruction described under
“Inspection™ and check each part to
see if it is fit for further use. If it s,
replace 1l in its oniginal position,

1. Clean all parts in compressor oil.
2. Install the selected thrust bearing
assembly (as per the instructions under
the topic “Adjustment™) onto the
front and rear end of shaft assembly.
Be sure to apply an ample coating of
compressor oil to thrust bearing assem-
bly when installing.

3. Install front cylinder to shall.
Place a suitable block under cyhnder
so that cylinder is set level.

4. Select any hole in cylinder mating
with piston. Turn shaft until max.
height between the hole and swash
plate is obtained.

5. Apply an ample coating of corm-
pressor oil ta drive ball pockets, shoe
discs and piston bores,

6. Insert two mating pistons (in-
cluding drive balls and shoe discy)
approx. 5 mm (0.197 in) nto theur
holes in front cylinder,

7. Install the other piston assembly
in place on swash plate and inser into
front cylinder using two pistons as a
guide.

AC220

Fig AC-113 I[nstalling piston

8. Insert rear cylinder inta (}
pistons by properly aligning it v
dowel pin(s) in place, and assemble
front and rear cylinders.

Fig. AC-114 Inserting rear ¢ylin

9. Continue with work up to asse
bling cylinder assembly in shell ho
ing, according to ‘“‘Assembly” un
“Replacement of Cylinder™.

10.  Continue with work up to inst
lation of rear end cover, according
“Installation” under “Rear End Co
and Rear Cylinder Head”.

11.  Continue with work up to inst
lation of side cover, according
“Installation”” under “Side Cover”.
12.  Install shaft seal seat accordi
to the instructions in “Installatio
under “Shaft Seal”’,

13. Install and adjust compress
clutch according to the instructions
“Installation™ under “Compress
Clutch”,

14.  Fill with oil.
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SERVICE DATA AND SPECIFICATIONS

Specifications

Type
Model
Displacement cc{euin) ...

Cylinder

bore x stroke

Drrection of rotation

Lubricating o1l type g (02)

REFTIBEIANE  w.eeeieieiiis ceeere it et et et ere e e e cen osoe p oo easresEeaes et b e e b s e s e

Weight with compressor clutch approx kg (Ib)

Tightening torque

Rear end COVET BOIE oot coe et cee e eteeeiitii e ctareaniinaes che aaeae 4ovine smannree e e eate seabees i
v. 1.8102.0(13 t014.5)
... 0.28100.35(2.0t02.5)
. 1.8t02.1(131t015)
o 16t01.7(1151t0123)
. 1.8102.0(13to 14.5)
. 13102.0(13 10 14.5)

Side cover bolt

Coll SCIEW ... ooiviiice e e oo
Clutch hub nut

Shaft nut .. . oo s
Oil plug

Drccharge valve assembly bolt

Adjustment specifications

Cluteh hub to pulley clearance

Shaft end play

Shoe disc clearance

.. Swash plate
.. SWP123
. 123 (7.6)

32x254(1.26x1)

.. Clockwise (viewed from

drive end)

. SUNISO 5GS

270 (9 5)
R-12

.. 11.6(25.5)

kg-m (ft-1b)
30103.5(21.51025.5)

05to0.8
(0.0020 t6 0.031)

0 10 0 02 (0 to 0 0008)

Swash plate

Piston movement

12.35 10 12.36 (0.4862 to 0.4866)

0.102 to 0.113 (0,0040 to 0.0044)

12.36 to 12.37 (0.4866 to 0.4870)

0.113 t0 0.122 (0.0044 10 0.0048)

12.37 to 12.38 (0.4870 to 0.4874)

0.122 to 0.132 (0.0048 to 0.0052)

12.38 to 12.39 (0.4874 t0 0.4878)

0.132 to 0.142 (0.0052 to 0.0056)

12.39 to 12.40 (0.4878 to 0.4882)

0.142 to 0.152 {0.0056 to 0.0060)

AC-71
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Noise {rom Broken delivery valve, Replace cylinder head.
COMPIEssOr Broken suction valve.

Worn shoe disc.
Oil level high.

Broken radial bearing.

Broken thrust bearing.
Conlact between pulley and clutch hub.

Loose bracket bolt, crucked or broken
bracket.

Replace suction valve plate,
Replace cylinder assembly or repair cylinder.
Adjust oil level.

Replace cylinder assembly or replace needle
bearing

Replace cylinder assembly or repair cylinder,
Adjust clearance.

Tighten bolt or replace bracket.

Rough rotation.

(can be sensed by
hand)

Roughness.

Seizure
Erratic operation

Broken radial bearing.

Worn shaft, bearing fault.
Lack of lubrication.

Replace cylinder assembly or replace needle
bearing.

Replace cylinder assembly.
Check and add o1l or replace cylinder assem-
bly.

Compressor locked,

Broken piston.

Burned shoe disc.

Replace cylinder assembly.

Replace cylinder assembly.

Hot compressor.

Ruptured oil pipe O-ring.
Broken delivery valve.

Ruptured gasket.

Replace O-ring.
Replace cylinder head.
Replace.

Compressol gas
Jeakage.

Gas leaking from magnetic clutch mounting.
Gas leaking from check valve,

Gas leaking between end cover (R) and shell,
Gas leaking between end cover (F) and shell.

Replace shaft seal and shaft seal seat.
Replace discharge valve or rear end ocover.
Replace O-ring.

Replace front end cover gasket

Compressor clutch
does not operate.

Open coil or leads.

Poor terminal contact.

Replace compressor clutch or leads,

Clean dirt [rom terminals, ¢tc.
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SPECIAL SERVICE

TOOLS

Tool number For Reference
No. & Description use page or
tool name on Figure No.
1. | KV99412302 This tool is used to hold clutch hub. 830 Fig. AC-71
Clutch hub wrench 610
SE363
2. | KV994] 2308 This tool is useq to remove clutch bub nut. S30 Fig. AC-71
610
Hub nut socket
SE354
3. | KV99412306 This tool is used to remove clutch hub. $30 Fig. AC-72
610
Clutch hub puller
SEQ]BS
4. | KV99412310 This tool is used to loosen lock nut. 530 Fig. AC-74
610
Lock nut socket
A 4
SE3sE

AC-73
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Tool number For Reference
No. & Description use page or
tool name on Figure No
5. | KV99412313 These tools are used when removing pulley and bearing assembly. S30 Pugz AC-6.
610
Puller adapter
SE357
6. | Kv99412312 530
610
Puller pilot
SE358
7. | KvV99412320 This tool is used to remove shaft seal seat. $30 Fig. AC-80
610
Shaft seal seat
puller
SE359
8. | KV99412321 This tool is used to remove or to install shaft seal. S30 Fig. AC-81
610

Shaft seal remover

and installer
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Tool number For Reference
No & Descrniption use page of
tool name Unit: mm (in) on Figuie No.
9. | KV99412322 This tool is used when installing shaft seal so as not to damage it. S30 Page AC-64
610
Shaft seal pilot
SE361
10. | KV99412329 This tool is used to turn the shaft of compressor. S30 Page AC 64
610
Shaft handle
socket
SE362
11. | KV99412324 This tool is used to remove discharge valve. S30 Fig. AC-87
610
Allen socket
10 (0 39
IIIIIiiii >5/
SE363
12, | KV99412327 This tool is used to install stlencer piece S30 Lig. AC-65
610
Silencer piece
installer
-
) 4
51 364

AC-75
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Tool number For Referen
No. & Description use page or
tool name Unit: mm (in) on Figure }
13. | KV99412328 This tool is used to iustall silencer piece O-ring. S30 Page AC
610
O-ring installer
SE365
14, | KV99412330 This tool is used to remove rear end cover. S30 Fig. AC
610
Allen socket
,‘ 8(0.31)
=
SE366
15. | KV99412315 This tool is used to remove cylinder head. S30 Fig. ACH
610
Cylinder head
remover
SE367
16. | Kv99412332 Ttus tool is used to measure clearance at shoe disc. $30 Fig. AC-]
610

measuring gauge

Shoe disc clearance
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Tool number For Reference
No. & Description use page or
tool name on Figure No.
17. | KV99412334 This tool is used to measure swash plate end play. S30 Fig. AC-112
610

Swasgh plate end

play measuring

gange

a
SE363

»

AC-77
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