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FOREWORD

This service manual supplement has been pre-
pared to provide SUBARU service personnel with
the necessary information and data for the cor-
rect maintenance and repair of SUBARU LEG-
ACY.

Please study and then utilize this supplement
together with 1990 SERVICE MANUAL (Pub. No.
G201BE) Section 1 to 6 published already.

When replacement of parts during repair work is
needed, be sure to use SUBARU genuine parts.
All information, illustration and specifications
contained in this manual are based on the latest
product information available at the time of pub-
lication approval.

FUJI HEAVY INDUSTRIES LTD.

All right reserved. This book may not be repro-
duced or copied, in whole or in part, without the
written permission of

FUJI HEAVY INDUSTRIES LTD., TOKYO JAPAN.

SUBARU,@ and 0 are trademarks of
FUJI HEAVY INDUSTRIES LTD.

© Copyright 1989 FUJI HEAVY INDUSTRIES LTD.

QUICK REFERENCE INDEX

(1] GENERAL SECTION

2] ENGINE SECTION

FUEL INJECTION SYSTEM

[4] MECHANICAL COMP-ONENTS
SECTION

HEATER AND VENTILA'! OH

AIR CONDITIONING SYS% H M
(AUTOMATIC)

AIR CONDITIONING SYSTt M
(MANUAL )

6] ELECTRICAL SECTION

BODY ELECTRICAL SY%H M

WIRING DIAGRAM AND
TROUBLESHOOTING




IMPORTANT SAFETY NOTICE

; Prowdlng approprlate service and repalr is a matter of great |mportance in the serviceman's
- safety mamtenance and safe operation, functlon and performance which the SUBARU ve-
.hicle. possesses. :

In case the replacement of parts or replenishment of consumables is required, genuine

SUBARU parts. jj;._l_dse parts. nu'mbers are designated or their equivalents must be utilized. .

lt‘mu;tf'_bq made well known that the safety of the serviceman and the safe operation of the
“vehicle would be ‘jeopardized if he used any service parts, consumables, special tools and
_"work .procedure. manuals which are not approved or designatéd by SUBARU.

How to use this manual

This supplement includes corrective and/or additional information in relation to the above six service manual

volumes. Please place it in a handy place for ready reference.

For mformatlon not coverod in this supplement refer to 1990 SERVICE MANUAL (Pub. No. G201BE) SECTION
i Mtos, :

, Each ghapter' in the manual is basically made of the following five types of areas.

M : Mechanism and function
C : Component parts

W : Service procedure

{X : Service procedure)

(Y . Service procedure)

T : Troubleshooting

® The description of each area is provided with four types of titles different in size as shown
below. The Title No. or Symbol prefixes each title in order that the construction of the article
and the flow of explanation can be easily understood.

[Example of each title]

+ Area title: W. Service procedure (one of the five types of areas)

+ Large title (Heading): 1. Oil Pump (to denote the main item of explanation)

« Medium title (Section): A. REMOVAL (to denote the type of work in principle)

« Small title (Sub-section}: 1. INNER ROTATOR (to denote a derivative item of explanation)

£



—

@ The Title Index No. is indicated on the top left (or right) side of the page as the book is
opened. This is useful for retrieving the necessary portion.

(Example of usage)

Refert02 4[W B 1]

T— Small title (Sub-section)

Medium title (Section)

Large title (Heading)

Area title

Chapter No.

[——Example of title placement

2-10[witao}] CLUTCH

Area tite——-W SERVICE PROCEDURE Small title
Large tite—+={1.General 2.RELEASE LEVER)/

Check lever pivot portion and the point of contact with
holder for wear.

Medium title—+*1I A: PRECAUTION

~

When servicing clutch system, pay attention to the
following items.

1) Check the routing of clutch cable for smoothness.
2) Excessive tighteness or looseness of clutch cable A: REMOVAL
have a bad influence upon the cable durability.

3) Apply grease sufficiently to the connecting portion of
clutch pedal.

4) Apply grease sufficiently to the release lever portion.
5) Position clutch cable through the center of toeboard
hole ~ ' Adinstment is done by

2.Release Bearing and Lever

2) SealA\Q\

@ In this manual, the foIIowihg symbols are used.

:Should be lubricated with oil.
Should be lubricated with grease.
El Sealing point

: Tightening torque
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SPECIFICATIONS

S SPECIFICATIONS

A:4-DOOR SEDAN
MODEL FWD 4WD .
— L LS*1 LS-D*2 LS*1 LS-D*2
ITEM 5MT | 4AT | BMT ] aAT | sMT | 4AT | sMT | 4AT | sMT | 4AT | 5MT | 4AT | smT r4AT
1. DIMENSIONS
Overall length mm (in) 4,510 (177.6)
Overall width mm {in) 1,690 (66.5)
Overall height mm (in) 1,335 (52.6) | 1,360 (53.5)
Front .
leg |Max. mm {in) 1,075 (42.3)
room | Rear .
. mm (in) 900 (35.4)
Com- Min.
part- | Head | Front mm {(in) 965 (38.0)
ment \room (Rear mm (in) 915 (36:0)
§h0U|- Front mm (in) 1,375 (54.1)
er
room |Rear mm (in) 1,365 (53.7)
Wheelbase mm (in) 2,580 (101.6)
Tread Front mm (in) 1,465 (57.7) 1 1,460 (57.5)
rea
Rear mm (in) 1,450 (57.1)
Minimum road clear- .
ance mm (in) 115 (4.5)
2. WEIGHT
Front kg (lb)| 708 | 740 | 705 | 745 | 730 | 770 | 740 | 775 | 725 | 760 | 755 | 785 | 760 | 790
g (1,550)| (1,635)] (1,555)| (1,640)| (1,615)| (1,700){ (1,625} {1,710)| (1,600)| (1,670){ (1,680)| {1,730)| (1,670} (1,740)
. 530 | 540 | 535 | 540 | 550 | 555 | 555 | 565 | 600 | 605 | 615 | 620 | 620 | 625
Curb Weight | Rear kg (Ib)| (4 430)| (1,185)( (1,180)| (1,195)] (1,210){ (1,225)| (1,225)| (1,240)| (1,325)| (1,335)| (1,335)| (1,365)| (1,370)| (1,380}
Total kg (1b)| 1235 | 1,280 [ 1,240 [ 1,285 [ 1,280 | 1,325 | 1,295 | 1,340 | 1,325 | 1,365 | 1,370 | 1,405 | 1,380 [ 1,415
g (2,720)| (2,820)| (2,735)| (2,835)] (2,825)| (2,925)| (2,850)| {2,950)] (2,925)| (3,005)| (3,015)| (3,095) (3,040)| (3,120)
~ [Front kg (Ib) 940 (2,065) 950 (2,095)
%’;Zshtveh'c'e Rear kg (Ib) 845 (1,865) 915 (2,015)
Total kg (Ib) 1,785 (3,930) 1,865 (4,110)

*1: The weight of the air conditioner is included in the C.W.
*2: The weight of the sunroof and air conditioner is included in the C.W

When optional parts are installed, the weight indicated in the following table is added to curb weight.

Frontkg (Ib)| 9 (20) 30 (65) 14 (30)
Rear kg (Ib)| 14 (30) —2 (-5) 0 (0)
Totalkg (Ib)| 23 (50) 28 (60) 14 (30)
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SPECIFICATIONS

aWD

FWD
MODEL
— L LS LS-D L LS LS-D
ITEM srxﬂ 4AT | BMT | 4AT 5MT] 4AT | BMT L4AT BMT | 4AT | 5MT | 4AT | 5MT | 4AT
3. ENGINE
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4- stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 96.9 x 75 {3.815 x 2.95)
Displacement cm3 (cu in) 2,212 (134.98)
Compression ratio 9.5
Firing order 1-3-2-4
ldlin_g speed at N or P rpm 700m:100 (No. Iboad)
position 850m =50 (Air conditioner ON)
Maximum output HP/rpm 130 at 5,600
Maximum torque DAY 186 (19.0, 137) at 2,400
4, ELECTRICAL -
's%’;‘gg" timing at idling  prpc/pm 20° at 700
NGK: BKR6E-11
Spark plug | Type and manufacturer NIPPON DENSO: K20PUR-11
CHAMPION: RCOYC-4
Alternator 12V —-70A
Type 5MT: 55D23L-MF/4AT: 75D23L-MF
sty g:;:g’; min. EMT: 99/4AT: 111
Cold crank-
ing am- amp. BMT: 356/4AT: 490
peres
5. TRANSMISSION
Clutch type DsPD| TC |DsPp| Tc |pspp| TC |Dbspb| Tc |pspb| Tc |[pspp| Tc |DsPD| TC
Transmission type ] *3 *5 *3 *5 *3 *5 *3 *5 *4 *6 *4 *6 *4 | *6
1st 3.545 (2,785 [ 3.545 ( 2.785 | 3.545 | 2.785 | 3.545 | 2.785 | 3.545 | 2.785 | 3.545 | 2,785 | 3.545 | 2.786
2nd 1947 1154511847 | 1.645 | 1.947 | 1.545 ) 1.947 | 1.545 | 1.947 | 1.545 | 1.947 | 1.5645 | 1.947 | 1.545
Gear ratio 3rd "1.366 | 1.000 | 1.366 | 1.000 { 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000
4th 0.972}10.68410.9720.694 | 0.972 | 0.694 } 0.972 1 0.694 | 0.972 | 0.694 | 0.972 | 0.694 | 0.972 | 0.694
5th 0.738| — |0.738 — 10.738 — 10.738 — 10.738 — 10.738 — [0.738| -—
Reverse 3.416 ] 2.272 | 3.416 | 2.272 | 3.416 | 2.272 | 3.416 | 2.272 | 3.416 | 2.272 | 3.416 | 2.272 | 3.416 | 2.272

DSPD: Dry Single Plate Diaphragm
TC : Torque Converter
*3 : 5-forward speeds with synchromesh and 1-reverse

*4 : 5-forward speeds with synchromesh and 1-reverse — with center differential and viscous coupling

*5 : Electronically controlled fully-automatic, 4-forward and 1-reverse
*6 : Electronically controlled fully-automatic, 4-forward speeds and 1

-reverse — with hydraulically controlled transfer clutch




1-1[s0A6] SPECIFICATIONS
MODEL FWD 4wD
- L LS LS-D LS LS-D-
ITEM SMT | 4AT | BMT | 4AT | BMT | 4AT | BMT | 4AT | 5MT { 4AT | SMT | 4AT | 5MT | 4AT
Type of Heli- Heli- Heli- Heli- Heli- Heli- Heli-
18t ear T feat | T {ecal | T |ecal| ~ |cal| T [cal| T |call|] T | cal
Reduc’t:ion reduction Gear ratio — ]1.000; — 1000{ — 1000y — {1000} -— }1.000} — |1.000) — {1000
gy o o o |Tvoe of| Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Fy- | Hy- [ Hy- | Hy [ Hye [ Ry
dlt:‘catlion e-1 gear poid | poid | poid | poid | poid | poid | poid | poid | poid { poid | poid | poid | poid | poid
Gear ratio | 3.700 1 3.700 | 3.700 | 3.700 | 3.700 | 3,700 | 3.700 | 3.700 | 4.111 1 4.111 | 4.111 | 4.111 | 4.111 | 4.111
Type of Heli- Heli- Heli-
Transfer | gagr - cal | ~ | cat | T | cat | T
Reduc- tion | reduction Kot - 1000 — [1000] — [1.000] —~ -
g:i?/:) (Reer . Type  of _ Hy- i Hy- 1 Hy- | Hy- | Hy- | Hy-
Z:‘;lion re- | gear poid | poid | poid | poid | poid | poid
Gear ratio - 4.11114.111(4.111{4.111 {4,111 | 4111
6. STEERING
Type Rack and Pinion
Turns, lock to lock 33
Minimum turning circle m (ft) (‘;/Y:g :g ::"t': 1110"02 ((3363..15))

7. SUSPENSION

Front Macpherson strut type, Independent, Coil spring
Rear Dusal link strut type, Independent, Coil spring
8. BRAKE

Service brake system

Dual circuit hydraulic with vacuum suspended power unit

Front Ventilated disc brake
Rear Disc brake
Parking brake Mechanical on rear brakes
9. TIRE
Size P176/70R14 84H P186/70R14 87H
Type Stee! belted radial, Tubeless
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FWD 4WD
MODEL
— L LS LS-D L LS LS-D

ITEM EMT | 4AT | BMT I 4AT | BMT ] 4AT | BMT | 4AT | BMT | 4AT | BMT | 4AT | 5MT | 4AT
10. CAPACITY
Fuel tank € {US gal, Imp gal) 80 {16.9, 13.2)

Upper
Engine level € (US qt, Imp qt) 45 (4.8, 4.0)
ail

Lower ¢ (us at, Imp at 35(3.7, 3.1)

. 3.3 33 33 33 35 35 35
TLaar:s;ri}lsslon eUSat,impay| 35, | - {35} — | @5 | — |36} — |B2L] — |B2 ] — | @7 -
g 2.9) 2.9) 2.9) 2.9) 3.1) 3.1) 3.1)

. 8.3 8.3 8.3 8.3 8.3 8.3 8.3
Automatic lrans-  ¢(usat,impat| — |8, | — @8 | — (@8 | — |88, | — |@8 | — |88 | — |88
7.3) 7.3 7.3) 7.3) 7.3 7.3) 7.3)
, . 14 14 1.4 1.4 14 14 14
A;rard(':i'f"’“"a' eusat, impay| — |05 | — |os| — |6 | — |06 | = |08 | = |05 | - | (s,
9 1.2) 1.2) 1.2) 1.2) 1.2 1.2) 1.2)
4WD rear differ- ) -
ential gear oil €¢(US qt, Imp qt) 0.8 (0.8, 0.7)
:giv;er steering (g at, Imp qt) 0.7 (0.7, 0.6)
Engine coolant € (US qt, Imp qt) 6.0 (6.3, 5.3)
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B: STATION WAGON
MODEL . FWD 4WD
- L LS*1 LS-D*2 L LS*1 LS-D*2
ITEM 5EMT l 4AT | SMT | 4AT | sMmT L4AT 5MT | 4AT | 5MT | 4AT | sMT | 4AT | sMT f4AT
1. DIMENSIONS
Overall length mm (in) 4,600 (181.1)
Overali width mm (in} 1,690 (66.5)
Overall height mm (in) 1,365 (53.7) 1,390 (54.7) (15;;?9") (15;3?7‘)) (15320)
Front .
Leg Max, MM {in) 1,075 (42.3)
room
Rear  mm (in) 905 (35.6)
Com- . .
part- | Head |Front mm (in) 970 (38.2)
ment | room [Rear mm (in) 960 (37.8)
§h0U|- Front mm (in) 1,375 (54.1)
er
room |Rear mm{in) 1,365 (53.7)
with 2 .
seats. mm (in) 1,685 (66.3)
Length hE
wi .
seats mm {in) 860 (33.9)
Cargo -
space :‘22:52 mm (in) 1,365 (53.7)
Width ——
wiI .
oats, mm (in) 1,365 (53.7)
Height mm (in} 875 (34.4)
Wheelbase mm (in) 2,580 (101.6)
Tread Front mm (in) 1,465 (57.7) 1,460 (57.5)
rea
Rear mm (in) 1,450 (57.1) 1,450 (57.1)
Minimum road clear- Ly 165 155 165
ance mm {in) 135 (5.3) 155 (6.1) 65 | 6.1 | ©65)
2. WEIGHT
Front kg (lb)| 690 | 730 | 695 | 735 | 725 | 760 | 730 | 765 | 715 | 750 | 745 | 780 | 750 | 785
9 (1,525)] (1,610)] (1,535)] (1,620)] (1,595)} (1,680)| {1,605)| (1,690)| (1,580)( (1,650)| {1,640) (1,725)| {1,650)} (1,735)
. 595 | 600 | 600 | 605 | 600 | 610 | 610 | 620 | 665 | 670 | 665 | 675 | 675 | 685
Curb weight | Rear kg (Ib) | (4 370) (1,325) (1,320) (1,335)| (1,325)| (1.340)| (1,345)| (1,360)| (1,465)| (1,475)| (1,470)} (1,485)| (1,490} (1,505)
Totsl kg (Ib)| 285 | 1,330 [ 1,295 | 1,340 [ 1,325 [ 1,370 | 1,340 | 1,385 [ 1,380 | 1,420 | 1,410 | 1,455 | 1,425 | 1,470
a 9 (2,835)| (2,935)| (2,855)| (2,955)| (2,920)| (3.020)| (2,950)| (3,050)| (3,045)] (3,125)| (3,110)] (3,210} (3,140)| (3,240)
~ [Front kg (ib) 915 (2,015) 935 (2,065)
S;?;it vehicle g ™ kg (Ib) 960 (2,115) 990 (2,180)
Total kg (Ib) 1,875 (4,130) 1,925 (4,245)

*1: The weight of the air conditioner is included in the C.W.
*2: The weight of the sunroof and air conditioner is included in the C.W

NOTE: When optional parts are installed, the weight indicated in the following table is added to curb weight.

Frorkg (Ib) 9 (20) 30 (65) 14 (30)
Reakg (Ib)j 14 (30) —2 (-5) 0(0)
Totdtg (Ib)] 23 (50) 28 (60) 14 (30)
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]
FWD 4WD
MODEL -
- L LS LS-D L LS Ls-D
ITEM ) SMT. | 4AT | SMT ] 4AT | BMT I 4AT | BMT I 4AT | BMT | 4AT | 5MT | 4AT | 5MT | 4AT
3. ENGINE
Engine type Hofizontélly opposed, liquid cooled, 4-cylinder, 4- stroke gasoline engine
Valve arrangement : Overhead camshaft type ‘
Bore x Stroke- mm{in)| =~ = 96.9 x 75 {3.815 x 2.95)
Displacement cm? {cu in) 2,212 {135.0)
Compression ratio 9.5
Firing order 1-3-2-4
Idling speed at N or P rom 700m =100 {No load)
position P 850m x50 (Air conditioner ON)
Maximum i .
output HP/rpm 130 at 5,600
Maximum Nem(kg-m,
torque ft-Ib)rpm 186 (19.0, 137) at 2,400
4. ELECTRICAL ‘ ‘ )
Ignition  tim-
ing at idling BTDC/rpm : : 20° at 700
speed
- NGK: BKR6E-11
gﬂark I};‘: and ™ anufec: NIPPON DENSO: K20PUR-11
g : CHAMPION: RCOYC-4
Alternator 12V-70A
Type : : S5MT: 556D23L-MF/4AT: 75D23L-MF
Bat- |Reserve . capacity 5MT: 99/4AT: 111
min.
tery — - - - ;
Cold cranking am- 5MT: 356/4AT: 490
peres amp.
5. TRANSMISSION
Clutch type DSPD| TC |(DsPD| TC |DSPD| TC |DSPD| TC |DSPD| TC ‘ DSPD| TC |DSPD| TC
Transmission type *3 *5 *3 5 *3 *5 *3 *5 *4 *6 *4 *6 *4 *8
1st 3645 | 2.7865 | 3.5645 | 2.786 | 3.5645 | 2.785 | 3.845 | 2.785 | 3.545 | 2.785 | 3.545 | 2.785 | 3.5645 | 2.785
2nd 1947 | 1545 | 1.947 | 1545 | 1.947 | 1545 | 1.947 | 1.545 | 1.947 | 1.545 | 1.947 | 1.545 | 1.947 1',545
G " 3rd 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000
ear ratio
4th 2 0.972 | 0.684 | 0.972 | 0.694 | 0.972 | 0.694 | 0.972 | 0.694 | 0.972 | 0.694 | 0.972 | 0.694 | 0.972 | 0.694
5th 0.738 - 0.738 — 0.738 — 0.738 — 0.738 - 0.738 — 0.738 —_
Reverse 3.416 12272 | 3.416 | 2.272 [ 3.416 | 2.272 | 3.4168 | 2.272 | 3.416 | 2.272 | 3.418 | 2.272 | 3.416 | 2.272

DSPD: Dry Single Plate Diaphragm

TC: Torque Converter

*3: 5-forward speeds with synchromesh and 1-reverse

*4: 5-forward speeds with synchromesh and 1-reverse — with center differential and viscous coupling

*5: Electronically controlled fully-automatic, 4-forward and 1-reverse

*6: Electronically controlled fully-automatic, 4-forward speeds and 1-reverse — with hydraulically controlled transfer clutch
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FWD 4awWD
MODEL
- L LS’ LS-D LS Ls-D
ITEM BMT | 4AT | 5MT | 4AT | SMT | 4AT | MT | 4AT | SMT | 4AT | SMT | 4AT | BMT | 4AT
Heli- Heli- Heli- Heli- Heli- Heli- Heli-
g:; ;:tcticr:r; Type of gear | — 1 0 T | eal - cal - cal - cal | eal ~ | cal
tion Geer ratio - |1000| — |[1000] — |1000| — {1000f — [1000| -~ {1000 — | 1000
goar |Final |Type of gear | HY- | Hy- | Hy- | Hy- [ Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- [ Hy- | Hy-
g:oz)t reduc- poid | poid | poid | poid | poid | poid | poid | poid | poid | poid | poid | poid | poid | poid
v tion Gear ratio 3.700 | 3.700 { 3.700 { 3,700 | 3.700 | 3,700 | 3.700 | 3.700 | 4.111 | 4.111 | 4,111 | 4.111 | 4,111 | 4111
Trans- T f Heli- - H."' - H.'i' -
R‘educ. fer re- ype of gear cal cal OOI
tglz:r duction ( Gear ratio 1000 — |1000] — [1000| —
Rear |Final Hy- | Hy- | Hy- | Hy- | Hy- | Hy-
S:lrive) reduc- Type of gear poid | poid | poid | poid | poid | poid
tion Gear ratio 4111 14.111 ] 4111 | 4111 | 4,111 | 4,111
6. STEERING
Type Rack and Pinion
Turns, lock to lock 33
. . . Wall to walt ...,. 11.0 (36.1)
Minimum turning circle m {ft) Curb to curb ..... 10.2 (33.5)
7. SUSPENSION
Macpherson strut type, independent
Front i Coil
Coil spring *7 spring b
Dual link strut type, Independent
Rear . " Coil
Coil spring -7 spring 7
8. BRAKE
Service brake system Dual circuit hydraulic with vacuum suspended power unit
Front Ventilated disc brake
Rear Disc brake
Parking brake Mechanical on rear brakes
9. TIRE
Size P176/70R14 84H | P186/70R14 §7H
Type Stesl belted radial, Tubeless

*7; Pneumatic suspension with height control




SPECIFICATIONS [s0B10] 1-1

FWD 4WD
L
MODE - L Ls LS-D L LS Ls-D

ITEM 6MT | 4AT | BMT | 4AT | 8MT | 4AT SMT] 4AT | 5MT [ 4AT | BMT l 4AT | sMT | aAT
10. CAPACITY
Fuel tank ¢ (US gal, Imp gal) 60 (16.9, 13.2)

Upper
Engine | level ¢ (US qt, Imp qt) 4.5 (4.8, 4.0)
oll

sowsr ¢ (us qt Imp qt) 36 (3.7,3.1)

L 33 3.3 33 33 36 36 35
T;‘;’,";'i}""“ ewsqimpanf 35 | - |@s | - |@5 | - |66 | - |B2]| - |62 - |67 -
9 29) 29) 2.9) 2.9) 3.1) | 3. 3.1)

) 8.3 8.3 8.3 83 8.3 8.3 8.3
Automatic trans-

d ¢usaqtlmpgt)] — | @8 | — |88 | — |88 | — |18 | — [(88, | — |88, | — | (88,

mission fiuid 7.3) 7.3) 7.3) 7.3) 7.3) 7.3) 7.3)

. . 14 14 14 14 14 14 14
AT" oﬁlﬂmmul ¢Usgt,impagty] — |16, - |16, -~ |16 | - |18 | — |16 | — 1118 | — | (18,
ge 1.2) 1.2) 1.2) 1.2) 1.2) 1.2) 1.2)
4WD rear differ-
ential gear oil ¢{US qt, Imp qt) - - 0.8(0.8,0.7)

:3,";" se¥ring 4 (us g1, Imp qt) 0.7 (0.7, 0.6)
Engine ceolant ¢ (US qt, Imp qt) 8.0 (6.3, 8.3)
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SPECIFICATIONS

C: TOURING WAGON

MODEL FWD 4WD
L LS*1 LS-D*2 L LS*1 LS-D*2
ITEM sMT | 4AT | sMT | 4AT | sMT | 4AT | sMT | 4AT | smT ] aAT 5MTT4AT
1. DIMENSIONS
Overall length mm (in) 4,600 (181.1)
Overall width mm (in) 1,690 (66.5)
Overall height mm (in) 1,405 (55.3) 1,430 (56.3) (1_,;‘7‘?50) :éggo) (15';?5‘;
Front .
Leg Max. mm (in) 1,075 (42.3)
room Rear .
f mm {in) 905 (35.6)
Com- Min.
part- Head |Front mm (in) 1,010 (39.8)
ment  lroom [Rear mm (in) 1,000 (39.4)
ghOUI- Front mm (in) 1,375 (54.1)
er
room Rear mm (in) 1,365 (53.7)
;‘2;’:5 2 (i) 1,685 (66.3)
Length th 5
‘;‘gats mm {in) 860 (33.9)
Cargo -
space :22: 2 mm (in) 1,365 (53.7)
. S
Width -
wi .
seats mm (in) 1,365 (63.7)
Height mm (in) 915 (36.0)
Wheelbase mm (in) 2,580 (101.6)
Tread Front mm (in) 1,465 (57.7) 1,460 (57.5)
Rear mm (in) 1,450 (57.1) 1,450 (57.1)
Minimum road clearance  mm (in) 135 (5.3) 155 (6.1) R I A
2. WEIGHT
Front k' (by| 695 | 735 | 726 | 760 | 730 | 765 | 715 | 750 | 745 | 780 750 | 785
g (1,535) ( (1,620) [ (1,595) { (1,680) | (1,605) | (1,690} { (1,580) { (1,650) { (1,640) | {(1,725) { (1.650) | (1,735)
) 600 | 605 | 600 610 | 610 | 620 | 665 | 670 | 665 | 675 | 675 | 685
Curb Weight Rear kg (b) | (1.320) | (1,335) | (1,325) | (1,340) | (1,345) | (1,360) | (1,465) | (1,475) | (1,470) | (1,485) | (1,490) | (1,505)
Total kg (Ib)| 1285 | 1.340 | 1,325 | 1,370 | 1,340 | 1,385 | 1,380 | 1,420 | 1,410 | 1,455 1,425 | 1,470
g (2,855) { (2,955) | (2,920) | (3,020) { (2,950) | (3,050) | (3,045) | (3,125) | (3,110) | {3,210} | (3,140} { (3,240)
~ |Front kg (Ib) 915 (2,015) 935 (2,065)
%’;ZSM Vehicle (e kg (Ib) 960 (2,115) 990 (2,180)
Total kg (Ib) 1,875 (4,130) 1,925 (4,245)

*1: The weight of the air conditioner is included in the C.W.

*2: The weight of the sunroof and air conditioner is included in the C.W
NOTE: When optional parts are installed, the weight indicated in the following table is added to curb weight.

Air conditioner, Cruise
Sunroof control ABS
and Cassette player
Front kg (ib) 9 (20) 30 (65) 14 (30)
Rear kg (Ib) 14 (30) —2(-5) 0 (0)
Total kg (Ib) 23 (50) 28 (60) 14 (30)

10



SPECIFICATIONS [s0C5]1-1

MODEL FWD 4WD
L LS LS-D L LS LS-D
ITEM 5MT 4AT | BMT 4AT 5MT 4AT 5MT 4AT 5MT 4AT 5MT [ 4AT
3. ENGINE
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4- stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 96.9 x 75 (3.815 x 2.95)
Displacement cm? (cu in) 2,212 (135.0)
Compression ratio 9.5
Firing order 1-3-2-4
Idling speed at N or P om 700+ 100 (No load)
position P 850m =50 (Air conditioner ON)
Maximum output HP/rpm 130 at 5,600
Maximum Nem(kg-m, )
torque fi-tb)/rpm 186 {19.0, 137) at 2,400
4. ELECTRICAL
Ignition timing at o )
idling speed BTDC/rpm 20° at 700
Spark NGK: BKR6E-11
E Type and manufacturer NIPPON DENSO: K20PUR-11
plug CHAMPION: RCOYC-4
Alternator 12V —-70A
Type 5MT: 565D23L-MF/4AT: 75D23L-MF
Reserve capac- . . .
Battery | ity min. 5MT: 99/4AT: 111
Cold cranking . .
amperes amp. SMT: 356/4AT: 490
5. TRANSMISSION
Clutch type DSPD TC DSPD TC DSPD TC DSPD TC DSPD TC DSPD| TC
Transmission type *3 *5 *3 *5 *3 *5 *4 *6 *4 *6 *4 *6
1st 3.545 | 2.785 | 3.545 | 2.785 | 3.545 | 2.785 | 3.545 | 2.785 | 3.545 | 2.785 | 3.545 | 2.785
2nd 1947 | 1545 | 1.947 | 1545 | 1947 | 1545 | 1.947 | 1545 | 1.947 | 1545 | 1,947 | 1.545
6 " 3rd 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000 | 1.366 | 1.000
ear ratio
4th 0.972 | 0.694 | 0.972 | 0.694 | 0972 | 0.694 | 0.972 | 0.694 | 0.972 | 0.694 | 0.972 | 0.694
5th 0738 | — 0.738 — 0.738 - 0.738 - 0.738 - 0.738 -
Reverse 3.416 | 2272 | 3.416 | 2.272 | 3416 | 2,272 | 3.416 | 2.272 | 3.416 | 2.272 | 3.418 | 2.272

DSPD: Dry Single Plate Diaphragm
TC: Torque Converter

*3: 5-forward speeds with synchromesh and 1-reverse

*4: 5-forward speeds with synchromesh and 1-reverse — with center differential and viscous coupling

*5: Electronically controlled fully-automatic, 4-forward and 1-reverse

*8: Electronically controlled fully-automatic, 4-forward speeds and 1-reverse — with hydraulically controlled transfer clutch

1




1-1[so0c6] SPECIFICATIONS
MODEL FWD 4WD
L LS LS-D L LS LS-D
ITEM EMT 4AT MT 4AT SMT 4AT sSMT 4AT BMT 4AT BMT | 4AT
Reduc- 1st re- Type of gear — Helical - Helical - Helical - Helical - Helical - Helical
tion duction { Gear ratio - 1.000 - 1.000 - 1.000 - 1.000 - 1.000 - 1.000
gear | Final Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy- | Hy-
g:':°")‘ reduc- Type of gear poid | poid | poid | poid | poid | poid | poid | poid | poid | poid | poid | poid
rive .
v tion Gear ratio 3.700 | 3.700 | 3.700 | 3.700 { 3.700 | 3.700 | 4.111 | 4.111 | 4.111 | 4.111 | 4111 | 4.111
Trans- | Type of gear — Helical| — |Helical{ - |Helical] -~
Reduc- | fer re-
tion duction | Gear ratio —_ 1.000 - 1.000 - 1.000 -
gear
Final _ Hy- Hy- Hy- Hy- Hy- Hy-
g:?:er) reduc- Type of gear poid | poid | poid | poid | poid | poid
tion Gear ratio - 4111 | 4111 | 4.111 | 4.111 | 4111 | 411
6. STEERING
Type Rack and Pinion
Turns, lock to lock 3.3
Minimum turning circle m (ft) cwu fll)l :g gﬂlll) """ 1110'02 ((3363'15))
7. SUSPENSION
Macpherson strut type, Independent
Front L Coil
Coil spring *7 spring *7
Dual link strut type, Independent
Rear R Coil
Coil spring *7 spring *7
8. BRAKE
Service brake system Dual circuit hydraulic with vacuum suspended power unit
Front Ventilated disc brake
Rear Disc brake
Parking brake Mechanical on rear brakes
9. TIRE
Size P176/70R14 84H P186/70R14 87H
Type Steel belted radial, Tubeless

*7: Pneumatic suspension with height control

12
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SPECIFICATIONS [soc10] 11
FWD 4WD
MODEL
L LS LS-D L LS LS-D

ITEM 5MT [ 4AT | sMT | 4AT | sMT | 4AT | 5MT | 4AT | 5MT [ 4AT | sMT { aAT
10. CAPACITY
Fuel tank € (US gal, Imp gal) 60 (15.9, 13.2)

Upper
Engine |level ¢{US qt, Imp qt) 45 (4.8, 4.0)
oil Lower

level € (US qgt, Imp qt) 35(3.7,3.1)

N 33 33 33 3.3 35 35
fransmission  eusauimpay| @5 | — | @85 | - | @5 | — | @5 | — | @7 | - | @1 ]| -
g 2.9) 2.9) 2.9) 2.9) 3.1) 3.1)

. 8.3 8.3 8.3 8.3 8.3 8.3
g‘i‘;:{;‘:‘f‘ﬁnzans' eWsSqtlmpat)| — |8 | — | ®8 | — |8 | — |88 | — | ®8 | — | @88
7.3) 7.3) 7.3) 7.3) 7.3) 7.3)

) . 1.4 14 14 14 1.4 14
A:ar oﬁ'ﬁerem'al ¢Usqt,impat)| — (15, - (15, — (1.5, - (1.5, - (15, - (15,
9 1.2) 1.2) 1.2) 1.2) 1.2) 1.2)
4WD rear differ- i
ential gear oil €¢(US at, Imp qt) - - 0.8 (0.8, 0.7)

533"' steering ¢ (us qt, 1mp a) 0.7 (0.7, 0.6)
Engine coolant € (US qt, Imp qt) 6.0 (6.3, 5.3)

13
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1-3[0202] GENERAL INFORMATION

2. THE MEANING OF V.LN.

Maker identifier
Vehicle attributes
Check digit

5 ——————— Vehicle identification

7 N/
1

o
M
m

— O
‘Jlm
4
—
JM/

L

Sequential number
500001 and after: Touring Wagon
600001 and after: 4-Door Sedan
900001 and after: Station Wagon
Plant of manufacture and transmission type

Plant of manufacture L
Transmission type
; FHI SIA
: B 1 FWD 5MT
G 6 Full-time 4WD 5MT
K H 7 Full time 4WD 4AT
' K 9 FWD 4AT
Model year
: L: 1990

Check digit

0 through 9 and X, varies
Weight class and restraint type
Passenger car

1: Without passive restraint

2: With passive restraint
MPV

C: 4,001 to 5,001 Ib
Model

2: (base model)

3:L

4: LS

5: LS-D
Engine type

6: 2.2 liter engine
Body type

C: 4-Door sedan

J: Station Wagon

F: Touring Wagon
Line

B: SUBARU B line
Plant of manufacture and type of vehiclOe

Plant of manufacture

Type of vehicle

FHI SIA
JF1 453 Passenger car
JF2 454 MPV
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ENGINE

T TROUBLESHOOTING

2. Engine Noise

Valve lash adjusters may make clicking noise once engine starts. It is normal if clicking noise ceases after a few

minutes.

If clicking noise continues after a few minutes, check engine oil level and add oil if necessary. Warm up engine for
five minutes, then operate it at approximately 3,000 rpm for twenty minutes. If noise still exists, conduct
troubleshooting procedures in accordance with the following table.

For MPFI system engines, do not disconnect spark plug cord while engine is running.

Type of sound

Condition

Possible cause

Regular clicking sound.

Sound increases as engine speed
increases.

Valve mechanism is defective
e Broken lash adjuster.

o Worn valve rocker.

e Worn camshaft.

e Broken valve spring.

e Worn valve lifter hole.

Heavy and dull metallic knock.

Oil pressure is low.

® Worn crankshaft main bearing.
e Worn connecting rod bearing (big end).

Oil pressure is normal

® L oose flywheel mounting boits.
® Damaged engine mounting.

High-pitched metallic knock. {En-
gine knocking)

Sound is noticeable when acceler-
ating with an overload.

® Ignition timing advanced.

® Accumulation of carbon inside combustion chamber.
® Wrong spark plug.

e Improper gasoline.

Metallic knock when engine speed
is medium {1,000 to 2,000 rpm).

Sound is reduced when fuel injec-
tor connector of noisy cylinder is
disconnected.

® Worn crankshaft main bearing.
® Worn bearing at crankshaft end of connecting rod.

Knocking sound when engine is
operating under idling speed and
engine is warm.

Sound is reduced when fuel injec-
tor connector of noisy cylinder is
disconnected.

® Worn cylinder liner and piston ring.
e Broken or stuck piston ring.
e Worn piston pin and hole at piston end of connecting rod.

Sound is not reduced if each fuel
injector connector is disconnected
in turn.

e Unusually worn valve lifter.
® Worn cam gear.
o Worn camshaft journal bore in crankcase.

Squeaky sound.

e Insufficient alternator lubrication.

Rubbing sound.

o Defective alternator brush and rotor contact.

Type of sound

Condition

Possible cause

Gear scream when starting en-
gine.

e Defective ignition starter switch.
® Worn gear and starter pinion.

Sound like polishing glass with a
dry cloth.

® | oose drive belt,
o Defective water pump shaft.

Hissing sound.

® Loss of compression.
® Air leakage in air intake system, hoses, connections or manifoids.

Timing belt noise.

® | oose timing belt.
e Belt contacting case/adjacent part.

Distributor gear noise.

® Worn gear.
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ROUBLESHOOTING

General

Air Line

Fuel Line

Sensor and Switch
Control System
Self-diagnosis System

Precautions

Pre-inspection

Troubleshooting Chart for Self-diagnosis
System

Out put Mode of Select Monitor

Control Unit |/O Signal

Troubleshooting for Engine Starting Failure
Troubleshooting Chart with Trouble Code
Troubleshooting Chart with Select Monitor
General Troubleshooting Table

Page




2-7[T7NO] FUEL INJECTION SYSTEM

T TROUBLESHOOTING
7. Troubleshooting Chart with Trouble Code

N: TROUBLE CODE (42) — IDLE SWITCH —

CONTENT OF DIAGNOSIS:

TROUBLE SYMPTOM:
Abnormal voltage input entered from idle

® Erroneous idling

switch ® £ngine stall
® Poor driving performance
1. Check voltage between ECU and 0K Repair ECU terminal poor contact. (Re-
body. place ECU.)
{Not oK
2. Check idle switch. Not OK Adjust idle switch. {Replace idle switch.)
‘OK'
3. Check harness connector between Not OK :
EcU and idle switch. Repair harness/connector.
lox
Repair ECU terminal poor contact.
(Replace ECU.)

ECU

Throttle sensor

b1 7 J
Sv L ------------------ BL_ 6 }__\;/ vBr

6
L | G))
b: -
e
.
112 415|6|7|8 112{3|4|5|6
9 |10|11112[13]|14}16 16 7|1819[110111)12

B2-350

Fig. 1
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FUEL INJECTION SYSTEM

[T7TN3] 2-7

1. Check voltage between ECU and body.

1) Turn ignition switch to **ON.”

2) Measure voltage between ECU connector terminal
and body.

(4) If the above standards are not satisfied, loosen the
screws (two) securing the throttle sensor to the throttle
body, and turn the throttle sensor main body until the
correct adjustment is obtained.

Connector & Terminal/Specified voltage:
(B56) No. 6 — Body/ 0 V (Throttle is fully closed.)
Approx.4.6 V (Throttle is
open.)

2. Check idle switch.

1) Disconnect connector from throttle sensor.
2) Check continuity between throttle sensor idle switch
terminals.

Terminal/Specified resistance:
No. 1T — No. 2 /0 2 (Throttle is fully closed.)
1 MQ, min. (Throttle is fully open.)

B2-351

Fig. 2

3). If resistance is outside specifications, adjust idle
switch as follows (Before replacement of throttle sen-
sor):

Insert a thickness gauge between the stopper screw of
the throttle body and the stopper (Portion G), and check
for continuity between terminal No. 1 and No. 2.

{1) Make sure that No.1 and No. 2 are conducting when
the throttle is closed fully.

(2) Make sure that No. 1 and No. 2 are conducting when
the thickness gauge is 0.7 mm (0.028 in).

(3) Make sure that No. 1 and No. 2 are not conducting
when the thickness gauge is 0.9 mm (0.035 in).

Throttle
body

Intake
manifold

Stopper

Portion G Stopper screw

(Do not adjust)
B2-574

Fig. 3

3. Check harness connector between ECU and
idle switch.

1) Disconnect connectors from ECU and throttle sen-
sor.

2) Measure resistance between ECU connector and
throttle sensor connector.

Connector & Terminal/Specified resistance:
(B56) No. 6 — (E8) No. 1/0 2
(B58) No. 1 — (E8) No. 2/0 Q2

3) Measure resistance between throttle sensor
connector and body.

Connector & Terminal/Specified resistance:
(E8) No. 1 — Body/1 MQ, min.
No. 2 — Body/1 M{, min.

& SELECT MONITOR FUNCTION MODE

Mode: A1
LED No.: 1
Condition: Ignition switch ON
ON/OFF Signal: LED OFF (ldle switch OFF)
LED ON (lIdle switch ON)
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HEATER AND VENTILATOR

M MECHANISM AND FUNCTION

1. Outline

The heater control unit is located in the middle portion
of the instrument panel.

The heater unit is provided with mode doors and an air
mix door. The intake unit is provided with an intake door
and blower motor. The heater unit and the intake unit
are regulated by their control units.

Fresh outside air is introduced into the compartment
through the center and side ventilator grilles when the
blower fan is operated.

A high performance heater system is adopted. All mod-
els are equipped with the front side window defroster
and all models are further equipped with the rear heater
duct.

Front side

window defroster CD NN NN

: Front defroster :

Heater door ——

f\ g Heater

Air mix door

Fresh air

L

J@ CIRC

I

Blower fan

Evaporator

-

- |

v

Driver side

U Rear heater []

Talal 1af

Center outlet

WJ

Y

Passenger side
outlet

RV

B4-1046

Fig. 1
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2. Switch Functions — Manual A/C

A/C SWITCH
COMPRESSOR ON
AIR OUTLET VENT
INTAKE DOOR FRESH
POSITION POSITION
For vehicle without
REMARKS A/C. blind plug is put
on A/C SW position

MAX A/C SWITCH

COMPRESSOR ON
AIR OUTLET VENT
INTAKE DOOR CIRC
POSITION POSITION
REMARKS

position,

For vehicle without A/C.
CIRC SWis puton MAX A/C SW

Fig. 2

MODE SELECTOR SWITCH

OFF SWITCH
'N:g;i%?f” FRESH POSITION
AIR OUTLET _ HEAT
FAN SPEED OFF
COMPRESSOR OFF
REMARKS

Fresh air comes in by means of Ram

pressure,

Lol [ } o o =
SWITCH DEF W
POSITION
VENT | BILEV | HEAT | HEAT DEF
AIR VENT VENT HEAT DEF DEF
OUTLET HEAT HEAT
COMPRESSOR OFF ON
INTAKE
DOOR FRESH POSITION
POSITION
FAN SPEED 1st to 4th SPEED
— ——
[ ] [ [ e } o [ =] . o [ =]
wecacy | orr | MAX | a/c | VENT|BILEV[HEAT| gar| W
2=3=4 [ J00000000000000000 )
] | - =
TEMPERATURE CONTRQL LEVER
Air temperature can be variably
controled from COLD to HOT.
FAN SWITCH
FAN SPEED 1st 2nd 3rd 4th
REMARKS

be OFF.

OFF switch is operated when Fan switch needs to

* For Automatic Climate Control System
equipped model, refer to 4-7 section.
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HEATER AND VENTILATOR

3. Mode Selector Switch and Air Flow — Manual A/C

A: AIR FLOW

Mode selector switch position

Position of other levers

Air flow

Temperature controt lever COLD to
HOT
Air outlet HEAT

MAX (CIRC)

Temperature contro) lever COLD
Fan switch lever 1st to 4th

Innl

A/C (only vehicle
equipped with A/C

¢ Temperature control lever COLD
e Fan switch lever 1st to 4th

4

(
s

Temperature controf lever COLD
to HOT
Fan switch lever 1st to 4th

r'ﬁfg- 1
(,ﬁl 3 4

-

Fig. 3

B4-1021
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Mode selector switch position

Position of other levers

Air flow

® Temperature control lever COLD to
HOT (Middle position)

® Fan switch lever 1st to 3rd

® Setting temperature control lever to
middle position aliows heater side to
maintain more warmth than ventilation
side,

o Temperature control lever HOT
¢ Fan switch lever 1st to 4th

DEF/HEAT

(]t 8

dee 21800 =g
St TR )

e Temperature control lever HOT
e Fan switch lever 1st to 4th

DEF

Al

¢ Temperature control lever HOT
e Fan switch lever 15t 10 4th

For Automatic Climate Contorol system,refer to section 4-7.

Fig. 4

B4-1022
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HEATER AND VENTILATOR

B: AIR DISTRIBUTION RATIO

Figure shows air distribution ratios corresponding to mode door position.

1. Manual A/C
(%1

100 .
)
i
]
{
80 — :
1
|
|
: (%)
60 - | i —— 60
{
'
' : 50
I
40 1 + 40
) ¢ <13
! 1
/ |
20 H | |
1 1
! |
! |
1
0 !
VENT BILEV HEAT HEAT/DEF DEF
Mode door paosition
2. Automatic A/C
(%)
100
80
60
(%)
50
40 40
35
20 —
0
VENT BILEV HEAT DEF

Mode door position

B4-10:

Fig. 5
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C: SYSTEM FLOW
— Mode door motor Vent door -
Mode switch
Hesterdoor  [-——- Air
outlet
Def. door “"'{
MAX A/C switch
> Intake door motor > ~ Intake door === Intake
Outlet ai
Temp. control lever "‘{ e et st - Air mix door == telr::etr:'lrure
{Cabie)
B4-1024

Fig. 6

For Automatic Climate Contorol system,refer to section 4-7.
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4. Control Uni
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5. Mode Door Control

The mode door motor is located on the left side of the

heater unit.

The mode door motor is located on the left side of the
heater unit. It opens and closes the vent, heater and
defroster doors through side links.

IG SWITCH (ON) {Brown}
(i]2]3]e]}[s T [7]e)
[ pofit|1aia pajishe[i7 12]3 4|5is BOOD|
PUSH CONTROL UNIT
— i
-1 )
t
O
) ! T = Heater unit
i
- 62
| 5‘*3! | g_ 1
=~ ] &
t
5
[ SAp——= | _
T T o
——— | 2
ENT
4 O g ! @_ 1 : N DE vos
o = \ — | e door motor,
1 ' ez o1 ()
L% 2 H - @— 1 Switch
J I 4 moving
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Fig. 8

Operation

1} When motor is stopped:

Both the mode switch and the position switch in mode
door motor move together. Current flows from the
position switch in the mode door motor to body ground
through IC circuits A and B which switch off the mode
door motor.

2} When motor is operating:

Current flows to mode door motor from IC circuits A or
B whichever corresponds with the pressed mode
switch.

While circuit A becomes minus circuit, 12 volts exists at
terminal and terminalof mode door motor becomes
body ground in circuit B.

As a result, the motor and switch moving contact move
together toward DEF position.

While circuit B becomes minus circuit, 12 bolts exists at
terminal®and terminal(®d)of mode door motor be-
comes body ground in circuit A.

As a result, the motor and switch moving contact move
together toward VENT position.

3) After the switch moving contact teaches DEF or
VENT position, a shortcircuit between circuits Aand Bis
completed.

Then the motor operation stops.
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HEATER AND VENTILATOR

6. Intake Door Control

To IG D)
I PUSH CONTROL UNIT
Fmm e e
203 "
INTAKE DOOR MOTOR )
I =
—
: A/C
To IG 4 |
Lol 5] L.
Switch moving | T %
contact : |::\:
1 ok
| 1
i L%J H T
]
# 5 1~
O 1 | [R.
@ NPT
! | ]
| [
-— i ' o! =
| 1 1 MAX '
) [ LY4 : ol
>J | | }
FRESH RECIRC \
I
1 ===
=
1
b
i
H L3 o1
Y F3 Lo
N
T
| o
! Lo
* Switch moving contact turns |
in the same directions as and along [
with the motor. :
1
| -
! -
]
e e 9

e
|
|
{
|
]
1
[
|
|
)
|
|
|
|
|
|
|
|
[
|
!
|
1
|
I
[
|
|
|
|
|
|
|
|
|
!
1
1
|
|
|
|
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B4-1027

Fig. 9

Intake door motor is located on the upper part of the
intake unit. It opens and closes the intake door with a
rod and a link. When the MAX A/C switch is set to ON
the ground line of the intake door motor is switched to
terminal 2 from terminal 1. and the motor starts to rotate
because the position switch contacts built into it are set

to the current flow position. The contacts turn along
with the motor. When they reach the non-contact flov
position, the motor will stop. The motor always turns ir
the same direction. When the MAX A/C switch is set t
OFF follow the same operation.

10
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7. Blower System

Operation of the blower relay is controlled by turning
ON and OFF the ignition switch. When the ignition
switch is ON and the fan switch is operated from 1st to
4th speed, electric current from the battery goes
through the blower motor, the resistor, the fan switch
and ground. The resistor is switched by the position of
the fan switch, and controls the blower motor speed
from 1st to 4th.

11

BATTERY

IG SWITCH {ON)

[or]

BLOWER

@ @9

RESISTOR

RELAY

L

FAN SWITCH

518
an

B4-633

Fig. 10
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HEATER AND VENTILATOR

S SPECIFICATIONS AND SERVICE DATA

A: SPECIFICATIONS

ter and inlet air

ltem Specifications Condition
® Mode .
selector switch : HEAT
® Temp. control lever : Full hot
Heating capacity 4,768 kW (4,100 kcal/h, 16,269 BTU/h) ® Temperature differ-
ence between hot wa- : 65°C (149°F)

® Hot water flow rate

: 360 {/h (95.1 US galf
h, 79.2 imp gal/h)

Air flow rate

300 m¥h (10,593 cu fi/h)

Max air flow rate

510 m%h (18,008 cu fi/h)

® Temperature con-

trol lever : Full cold
® Blower fan speed : 4th position
® Mode switch posi- - MAX A/C

tion

Heater core size

(height x length x width x thickness)

192.4 x 152.0 x 26.0 x 1.8 mm
(767 x 5.88 x 0.984 x 0.071 in)

Blower motor

Type

Magnet motor 250 W or less

at125V

Fan type & Size (diam-
eter x width)

Sirocco fan type
150 x 65 mm (5.91 x 2.56 in)

12
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Fig. 117

C COMPONENT PARTS
1. Heater System

13

2 Hester duct

3 Raesistor

85 Inteke unit

8 Rear heater duct
7 Grommet

8 Clamp

9 Hoss-heater inlet
10 Hose-heater outlet
11 Plug

12 Grommet

13 Penelduct

B4-265
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HEATER AND VENTILATOR

2. Heater Unit — Manual A/C

Fig. 12

Heater case
Heater core
Duct-vent
Duct-heat
Door-def
Door-vent (1)
Door-vent {2)
Door-mix
Door-mix, sub
Door-heat
Lever-def
Lever-vent (1)
Lever-vent (2)
Lever-mix
Lever-heat

14

17
18
19
20
21
22
23
24
25
26
27
28
29
30

Main link
Screw
Spring

Motor act.

Bracket motor act,
Rod-motor act,
Rod-mix (1)
Rod-mix (2)
Holder-rod

Clip

Clamp-pipe {1)
Clamp-pipe (2)
Connector bracket
Rod-mix (3)
Link-mix (1)

31

32

33
34
35
36

Link-mix {2)

Screw tapping

Bracket

Assist foot duct

Clamp cable B4-10:
Driver foot duct
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— Automatic A/C

_Q)

1028 )

Fig. 13

OCONOANEWN =

Heater case
Heater core
Duct-vent
Duct-heat
Door-def
Door-vent (1)
Door-vent (2)
Door-mix
Door-mix. sub
Door-heat
Lever-def
Lever-vent (1)
Lever-vent (2)
Lever-heat
Main link
Bracket
Screw

Aspirator
19 Motor act.

20 Bracket motor act.
21 Rod-motor act.

22 Rod-mix (1)

23 Rod-mix (2)

24 Holder-rod

25 Clip

26 Clamp-pipe (1)

27 Clamp-pipe (2)

28 Connector bracket
30 Harness-auto

31 Holder-rod

32 Water temp. sensor
33 Bracket-harness

34 Assist foot duct

35 Air mix door motor
36 Spring-water sensor
37 Driver foot duct

38 Air mix door motor bracket

15

B4-1029
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3. Intake Unit

1 Packing-tntake
2 Case ASSY-Intake
3 Bell mouth-Intake
4 Blower ASSY
5 Motor
6 Fan
7 Hose
8 Nut
9 Washer
10 Screw
11 Door-intake A
@ 12 Door-intake B

13 Lever-intake A
14 Lever-intake B
15 Link-intake

16 Link cover

17 Motor act-intake
18 Motor act bracket-intake
19 Rod-intake

20 Rod-actuator

21 Rod-holder

22 Harness*

23 Bracket harness*
24 Relay hi*

25 Clip*

* For automatic climate control only.

B4-1030

Fig. 14

16



D ——
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1. Heater Unit 2. Blower Motor Assembly
A: REMOVAL A: REMOVAL
1) Remove heater hoses (inlet, outlet) in engine com- 1) Remove glove box.
partment.
Drain as much coolant from heater unit as possible,
and plug disconnected hose with cloth.
2) Disconnect temperature control cable and door mo-
tor joint connectors (mode, intake) from heater unit and
intake unit.
3) Remove instrument panel.
(Refer to 5-4.)
4) Remove cooling unit ASSY.
(Refer to 4-7.)
5) Remove heater unit.
- Heater unit
Fig. 16
2) Remove heater duct. (or cooling unit for A/C
equipped vehicles.)
3) Disconnect intake door motor harness connector.
4) Disconnect blower motor harness connector.
5) Remove blower motor mounting bolts and nuts.
@
B: INSTALLATION E= =
| < S
Installation is in the reverse order of removal. =
e B
Fitted length of heater hose over pipe: ‘ . -\,/“".h*,.
20 — 25 mm (0.79 — 0.98 in) =
Fig. 17
Heater unit mounting bolt tightening torque:
54 — 9.3 N°m (0.55 — 0.95 kg-m, 4.0 — 6.9 ft-Ilb) 6) Remove blower motor assembly.
10

17



4-6 (W3A0]

HEATER AND VENTILATOR

3. Control Unit — Manual A/C

Sub-harness

{liumination buib

Control amp.

ilumination
plate

Switch base

% Control lever knob

Control box

Switch knob

Control lever ASSY

Control base

Temperature
/ control cable

Temperature control cable

Fan switch

B4-104

Fig. 18

A: REMOVAL

1) Remove temperature control cable from heater unit.

2) Remove visor A,

(Refer to chapter “INSTRUMENT PANEL".)

3) Disconnect push control unit harness connectors.
4) Remove push control unit assembly.

Visor A Push control unit
VR

= -~
Ve

18
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B: DISASSEMBLY

1) Remove the two control knobs.

2) Remove the switch knobs.

While pushing the switch knob locking retainer with a
pointed pin driver, remove switch knob in the direction
of the arrow.

Switch knob

B4-274

Fig. 21

3) Disconnect push control sub harness connector.

4) Remove control base.

Unfasten locks on each side of control base in the
direction of the arrow, and remove control base from
control box.

Control base

Screwdriver

B4-275

B5) Remove fan switch.

Control base (Upper)

@)
Udﬂ_@_s(crewdriver
|vvs

Fig. 23

6) Remove temperature control cable and lever.
7) Remove illumination bulbs.

Control amp. Control box

-
\ i
%ination bulb

B4-277

Fig. 24

C:. ADJUSTMENT

1) Operate temperature control lever to “FULL COLD.”
2) Install control cable to lever. While pulling outer
cable, secure control cable with a clamp.

Fig. 22

Clamp ?

Temperature control lever

Temperature
control cable

B4-278
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o

D: ASSEMBLY

Assembly is in the reverse order of disassembly.

Fan switch harness connector|

[- Fan switch

E: INSTALLATION

Installation is in the reverse order of removal.

F: INSPECTION

1. FAN SWITCH

Check continuity between terminals at each switch po-

sition.

T Lever position

g
|

Fig. 26
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2. CONTROL UNIT

1) Ignition switch is turned OFF,
2) Disconnect connector from control unit.

3) Check circuit continuity between each terminal,
when push control switch is turned ON.

Mode selector switch (;:gl:ﬁ:s::::fchh) svlv\ii:::h L.E.D.
Termi-
nal OFF ON OFF Mode
VENT BILEV HEAT HEAT DEF {switch ON sele‘::tor
DEF canceled) RECIRC FRESH switch*
® Q Q Q Q Q
@ | o | © 0 o 0 0
® | o | o O 0 Q 0
® | o | © 0 Q Q Q
® o) o) Q
® Q Q Q Q
@ Y v L 4
® O O 00 0 O 0
®
@) o)
@
&, @)
® o)
® o) o) o) o) o)
* Each switch is turned ON.
Control unit side
(T2T3Ta][][s]e[7]8)
9 1o|n[1213]14[1s|16 |17
B4-892

Fig. 27

21
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4. Control Unit — Automatic A/C

Control amplifier

IHumination buib

In-vehicle sensor

Control case

Harness
Control panel B4-103°

Fig. 28

A: REMOVAL

1} Remove temperature control cable from heater unit.
2) Remove visor A.

(Refer to chapter “INSTRUMENT PANEL".)

3) Disconnect push control unit harness connectors.
4) Remove push control unit assembly.

B4-1032

22
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B: DISASSEMBLY

1) Disconnect in-vehicle sensor connector.
2) Remove aspirator duct from in-vehicle sensor.

B4-1034

Fig. 31

3) Remove control case from contro! panel.

Control panel
Amplifier

Control case

B4-1035

Fig. 32

4) Remove control amplifier from control case,

23

Control amplifier

Fig. 33

5) Turn and remove illumination bulb.

\Control panel
O (o]
*‘.

e — 7

—

—

Ilumination bulb

Fig. 34

B4-1037

C: ASSEMBLY

Assembly is in the reverse order of disassembly.

D: INSTALLATION

Installation is in the reverse order of removal.
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T TROUBLESHOOTING

1.Heater System Diagnosis
SYMPTOM: Not sufficiently hot

Check if engine warms up Not 0.K. Check thermostat or radiator
sufficiently. cooling system.
OK.
Chack fome, comrollever | NotOK. | Check cortrol iever, catle OK [ Crec ar mix door.
OK.
Check if outlet air comes Not O.K. Check if mode door motor Not O.K. Go to Mode Door Motor Di-
from foot level. operates correctly. agnosis.
O.K.
ourer s suftciem NLQK. i check blower motor circuit. NoLOK— Crei component part.
OK.
Inspection end

24
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2. Mode Door Motor Diagnosis

SYMPTOM: Air outlet does not change.

1| Check if each air outlet can be selected push-
ing switches.

{ Not OK

Check if mode door motor’s rod and link are con-
nected correctly.

Not OK

l OK

Check if connectors are connected correctly.

Not OK

2{Adjust control rod.

i 0K

w

Check mode door motor operation.

Not OK

Connect connectors correctly.

i 0K

4)Check if continuity exist in each harness.

Not OK

Replace mode door motor.

i 0K

o

Check push control unit.

Not OK

Repair or connect.

25

Replace push control unit.
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HEATER AND VENTILATOR

1. CHECK IF EACH AIR OUTLET CAN BE SE-
LECTED BY PUSHING SWITCH.

DOES AIR COME OUT FROM EACH DUCT NORMALLY WHEN
EACH MODE SWITCH 1S PUSHED WITH IGNITION SWITCH AT
1G ON?

Indicator illuminates
Air outlet
DEF
VENT (BILEV [HEAT |HEAT | DEF
Switch
VENT (0] VENT
HEAT &
BILEV (@] VENT
HEAT @] HEAT
DEF o 1 HEAT &
HEAT DEF
DEF (@] DEF

B4-1038

Fig. 35
2. CONTROL ROD ADJUSTMENT

1) Connect mode door motor to harness connector.
2) Turnignition switch to “ACC"” and set mode select or
switch to "VENT".

Ensure that mode door motor is set in the vent mode.
3) Install mode door motor on heater unit.

4) Manually operate side link to the vent mode position,
and secure rod to rod hoider.

5) Set mode seiector switch to “DEF", and ensure that
side link moves over its full stroke range.

f_‘U DEF mode\l
&

B4-281

3. CHECK MODE DOOR MOTOR OPERATION.
1) Check the mode door motor operation. When ap
prox. 12V is applied to the mode door motor terminals
mode door motor operates as follows.

Terminal

® | @

Mode door motor

Polarity of power

Mode door motor

Direction of linkage

supply terminals operation rotation
(@] €] VENT—-DEF Clockwise
) @] DEF—-VENT Counterclockwise

Brown

Mode door motor
connector

[1]3[3]4[51_1[5 [7[8]s 10

PRIOOCO OO0COD

D M (
12v !

PR

)
S
?b
?

| i

=

B4-64

Fig. 37

2) Check mode door motor position switch.

When the mode door motor is moved to each mot
position by using the mode selector switch, check
continuity exists between each terminal as follows.

switch positions Terminals
VENT @ or®
BILEV ® or ®
HEAT or @
DEF/HEAT @ or
DEF or

Brown

Mode door motor
connector

[ODnoDnaEn

Q]

® Connect the mode door motor
connector.
® Turn ignition switch ON.

Check each
terminal,

Fig. 38

26
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NESS.

4.CHECK IF CONTINUITY EXIST IN EACH HAR-

1) Check body ground circuit for mode door motor.

[PEDEGEDEENn

@86) Mode door motor connector (Brown)
—

= B4-1039

Fig. 39

2) Check circuit continuity between each terminal on
push control unit and mode door motor.

Terminal No.

(+)

(=)

Continuity

Push control unit

Mode door motor

SS)SIClSHENS)E,

OEE®EIEEE

Yes

Mode door motor

connector (Brown)

[1I2I3T4I5167718I9_@|

. Push control unit connector

* Check each
terminal

"]2]3]4][]]s

8)

13

17

B4-1040

Fig. 40

5. CHECK PUSH CONTROL UNIT.

1) Press VENT switch.

2) Press DEF switch. Motor will start to move mode
door from VENT to DEF. At this point, measure voltage
across terminal.

3) Press VENT switch. Motor will start to move mode
door from DEF to VENT. At this point, measure voltage
across.

NOTE: When mode selector switch and mode door
motor are set at the same position, voltage across
terminals is 0 volts.

Mode se- Terminal
lector Mor:gtg?or Voltage
switch (+) (=)
VENT—DEF| @ ® 12V
-
- DEF--VENT (B @ 12v
Mode door motor stop @ ® ov
condition - @ @
4-1041
Push control unit connector
112[3]a][][s]6]7]8 VENT

910/11 13

Push control unit connector

" 12]3Tal[l[s]e]7]8Y oL
9 [10[11]12]13]14[15]16]17;—emm— VENT
® of9—
B4-1041

Fig. 41

27
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3. Intake Door Motor Diagnosis

SYMPTOM: Air inlet does not change.

Check if air inlet changes when “CIRC
{(MAX A/C)” is pushed.

{ OK

Check if intake door motor rod and link are con-
nected correctiy.

Not OK

4 OK

Check if connectors are connected correctly.

Not OK

-

Adjust Control rod.

{4 0K

2 | Check intake door motor operation.

Not OK

Connect connectors correctly.

1 OK

3 ) Check continuity exists in each harness.

Not OK

Replace intake door motor.

{ OK

Replace push control unit.

28

Repair or connect harness.
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1 CONTROL ROD ADJUSTMENT

1) Remove control rod from intake door motor.

2) Connect harness to intake door motor.

3) Turn ignition switch to “ACC"” and set RECIRC switch
to “ON" switch to “RECIRC".

Ensure that intake door motor is set in the “RECIRC’’
mode.

4) Install intake door motor on intake unit.

5) Secure rod holder to link, and install link to intake
unit ASSY.

6) Manually set rod in the “RECIRC” mode, and secure
to rod holder.

7) Operate mode selector switch to ensure that system
changes from intake air to “RECIRC” and from
“RECIRC" to intake air in full-stroke range.

Fresh mode

B4-283

Fig. 42

2. CHECK INTAKE DOOR MOTOR OPERATION.
When approx. 12V is applied to the intake door motor
terminals, intake door motor operates as follows.

3. CHECK CONTINUITY EXISTS IN EACH HAR-
NESS.
1) Check body ground circuit for intake door motor.

Terminal No Continuity
©) I Body grouud Yes
[ Intake door motor
1 nan connector
|IQ.| Continuity: Yes
i = B4-1042
Fig. 44

2) Check circuit continuity between push control unit
and intake door motor.

Push control

unit connector

8)
17

13

]

e - = -

dIntake Terminal 1 T2 Bﬂ Intake door motor connector
tg?;)g:i)- Intake door motor operation B4-1043
ton | @ | O Fig. 45
Fresh @ @ | Door motor moved to Recirc position
i sition .
Recirc @ Door motor moved to Fresh po Terminal No. o
- Continuity
Intake door motor Push control unit
Power ®__ Intake door ©O) @ Yes
supply Intake door motor motor connector @ @
o 112 4
O /
]
X /
\ | I
S :) Recirc position
———@ Fresh position
o+-1050
Fig. 43
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AUTOMATIC AIR CONDITIONING SYSTEM

M MECHANISM AND FUNCTION

1. Air Conditioning Cycle

The refrigerant flows in the standard pattern, that is,
through the compressor, the condenser, the receiver
drier, through the evaporator, and back to the compres-
sor.

The refrigerant flow through the evaporator coil is
controlled by an externally equalized expansion valve,
located inside the evaporator case.

The compressor repeats on and off to maintain the
evaporator temperature within a specified range. When
the evaporator coil temperature fails below a specified
point, the thermo control amplifier interrupts the com-
pressor operation. When the evaporator coil tempera-

ture rises above the specification, the thermo control
amplifier allows compressor operation,

The refrigerant system is protected against excessively
high or low pressures by the trinary switch, located on
the receiver drier. If the system pressure rises above, or
falls below the specifications, the trinary switch opens
to interrupt compressor operation.

The fusible plug opens at temperatures above 105°C
{221°F), thereby discharging refrigerant to the atmo-
sphere. if this plug is melted and opened, check the
refrigerant line and replace the receiver drier.

The refrigerant system is also protected by a pressure
relief valve located at the end of the high pressure
flexible hose near the compressor.

Pressure refief valve

Compressor
7277 27222 D
Outside air
@ = )\ Condenser

22z [0 B Lowpressure
lnqund

E=D High-pressure ] (=] Low-pressure

liquid gas

I

Condenser
fan motor
Evaporato

———g

Blower motor

Receiver drier

Expansion valve

Pressure switch (trinary switch}

B4-10!

Fig. 1



ntrol

ively
don
e or
ens

05°C
the

sure
sure

51|

AUTOMATIC AIR CONDITIONING SYSTEM
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1. COMPRESSOR

Compressors used in car air conditioners circulate re-
frigerant a cycle inside a closed system. They suck
refrigerant from the outlet of the evaporator and deliver
it under high pressure to the condenser.

The relationship between the high and low pressure
sides within the system varies depending on the rpms at
which the compressor is turning in relation to the
vehicle speed, the ambient temperature and the vehicle
interior temperature.

When the pressure drops excessively on the low pres-
sure side, the evaporator temperature decreases.

This causes moisture in the air passing through the
evaporator to freeze, so that air can no longer flow

through the evaporator.

In order to prevent such freezing, conventional com-
pressors utilize a thermo-switch which turns the unit on
and off repeatedly,

However, a variable displacement compressor continu-
ally senses the pressure on the low pressure side and
the amount of refrigerant so as to prevent the pressure
from dropping too low.

The variable compressor is basically a swash plate type
that changes piston stroke in response to the required
cooling capacity.

The tilt of the swash plate allows the piston’s stroke to
change so that refrigerant discharge can be continu-
ously changed between 3 cm® (0.18 cu in) and 146 cm®
(8.91 cu in).

Cylinder ~\

Journal pin —_  Pistonrod -\ \
Socket plate—\ \

: \
i

- Piston
A\

\

\ =

™ / Rear head

/— Suction chamber

\\\\‘ {:

>

- Discharge reed valve

&$1~_ Discharge chamber

Long stroke
(Large amount of refrigerant discharge)

Swash plate’s
tilting angle changes

i

Short stroke

refrigerant
discharge)

L

Journal pin

Drive lug

0 ) P 5
SN/ A=
q \ ; ¥
‘-\ 1 \ Bellows control vaive
i) ¥
7 o: < < \
Magnet clutch Guide ball /« / \ i \ \
assembly .
Shaft & drive lug / \7 Retwrn spring \— To suction chamber
Guide pin Front head

{Small amount of

R D
Lj\ TDC (fixed)

: Discharge Piston stroke
Discharge )
capacity length
control . .
cm¥{cu in)/rev, mm (in)
Minimum 31(0.18) 0.6 {0.024)
Maximum 146 (8.91) 28.6 {1.126)

B4-1052

Fig. 2
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1) The operation control valve

The operation control valve is located in the suction port
{low-pressure side) and opens or closes in response to
changes in refrigerant suction pressure.

Operation of the valve controls the internal pressure of
the crankcase. The angle of the swash plate is con-
trolled by the difference between the crankcase’s inter-
nal pressure and the piston cylinder pressure.

2) Maximum cooling

Refrigerant pressure on the low-pressure side increases

with an increase in heat loads.

When this occurs, the control valve’s bellow compress
to open the low-pressure side valve and close the
high-pressure side valve.

This causes the crankcase’s internal pressure to equal
the pressure on the low-pressure side and the cylinder's
internal pressure to be greater than the crankcase's
internal pressure.

Under this condition, the swash plate is set to the
maximum stroke position.

Discharge port

High-pressure valve

Crankcase

Suction port Low-pressure valve

Bellows

Valve position
for lowering
crankcase pressure

Cylinder r

pressure l eee——
Crankcase
pressure

Spring pressure

Forces needed to increase stroke

B4-649 | ]

Fig. 3
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2. MAGNET CLUTCH

The magnet clutch serve to transmit engine power to
the compressor unit. It is built into the compressor
shaft. When current flow through the magnet clutch coil,
the drive plate is attracted so that the pulley and com-
pressor shaft rotate as a unit. When the compressor is
not in use, the pulley alone rotates freely.

3. CONDENSER

The condenser cools and liquefies the vaporized refrig-
erant, which is delivered from the compressor. The
condenser consists of corrugated fins and tubes that
are made of aluminum. Refrigerant at high temperature
goes through the tubes, is cooled by ambient air and
liquefies.

® ® ®
®
70
@ o)

Compressor unit
Shaft & drive lug
Clutch pulley
Magnet clutch coil
Drive plate

Front besring

L WN -

B4-651

From
ﬁ compressor

yr
G5 Gl

B4-652

Fig. 5
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4. RECEIVER DRIER

The amount of refrigerant circulating varies with the
heat load changes. The receiver driver supplies the
amount of refrigerant necessary for the cycle according
to such changes.

1) It removes bubbles from the condensed refrigerant
so that only liquid refrigerant may be delivered to the

expansion valve. (If bubbles are present, the refrigerant
passing through the expansion valve varies in quantity,
temperature, and pressure, resulting in insufficient cool-
ing.)

2) It removes moisture from the refrigerant.

3) It removes foreign substance from the refrigerant.
4) It permits a visual observation of the amount of
refrigerant through the sight glass.

1 Head block-flat

2 Sight glass

3 Inlet

4 Outlet

5 Insida pipe

6 Pipe body

7 Fusible plug

8 Switch-trinary

9 Cushion strainer

10 Desiccant

B4-653
Fig. 7
The receiver-drier consists of a strainer to remove
foreign substance, desiccant to absorb moisture from Fusible ‘ Solder
refrigerant, a sight glass to check the amount of refrig- plug /—
erant. Ve
5} Fusible plug %
The refrigerant system is protected against excessively ( 'l§
high pressure by a fusible plug located on the receiver N
drier. .
This plug opens at temperatures above 105°C (221°F), .
thereby discharging refrigerant into the atmosphere. ‘t’:’:‘;‘eﬁgﬁfg 'ﬁa;h;:st:z;'::f:;:am
If this plug is melted and opened, check the refrigerant is discharged.
line and the replace receiver drier.
B4-1053

Fig. 8
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5. PRESSURE RELIEF VALVE

The refrigerant system is also protected by a pressure
relief valve, located on the end of high flexible hose
near compressor. When the refrigerant pressure in the
system increases to an abnormal level [more than 3,727
kPa (38 kg/cm’, 540 psi)], the release port on the
pressure relief valve automatically opens and releasing
the refrigerant into the atmosphere.

. Adjust screw
Spring {Non-adjustable)

O-ring / //,7_,”[,)
or 7://>E7Z~: R
o S

pressure
AALIIIIIY,
Seat packing — Refrigerant
release port

B4-1054

posss

Fig. 9
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6. TRINARY SWITCH

The trinary switch is located in the high-pressure line of
the refrigeration cycle. It consists of a diaphragm which
receives pressure, diaphragm springs, pin and contact
points. Two types of contact points are used. One type
activates when the internal pressure is low or when it is
too high while the other type controls the operation of
the condenser fan.

1) Prevention of operation when there is no gases in
the line due to absence of refrigerant — (during low-
pressure operation)

2) Protection of refrigeration cycle from abnormal re-
frigerant pressure rise — (during high-pressure opera-
tion).

3) 2-speed control to provide a quiet condenser fan
operation — (during intermediate-pressure operation).

*. 588:+196
(612, 85+28)
ON
—— Terminal . High-low pressure cut
int
Condenser fan speed seiect contact Ifg;n s OFF
contact points _ (k/cm? 3 4
High-low pressure cut X9/€M". 495 44945 210.9+34.3  2,648:196
/ contact points _ Psi) (2.0:0.25, (2.16%0.35,  (27:2,
Rivet N . Diaphragm spring (1) _ 28.4:36) 30.6:5.0) 384128)
A e Diaphragm
» L‘ spring (3) ON
Operating 3 ) Diaphragm
rod = spring @
Intermediate-pressure
contact points OFF
O-ring — kPa

Diaphragm (kg/cm? 1,079+98 1,471:98

psi) (11:1,  (1521.0,

156+14) 213:14)

B4-1055

Fig. 10

During abnormal low-pressure operation [P ( approx.
196 kPa (2.0 kg/cm?, 28 psi)]

1) All contact points are open (OFF) since the tension of
the diaphragm springs is greater than refrigerant pres-
sure.

2) Approx. 196 kPa (2.0 kg/cm?, 28 psi) { P ( approx.
1,471 kPa (15 kg/cm?, 213 psi)

When refrigerant pressure is greater than 196 kPa (2.0
kg/cm?, 28 psi), diaphragm spring (@ is inverted so that
high-low pressure cut contact points are closed (ON).

77
7

t o4 IR
Approx. 196 (2.0, 28) approx. 196 {2.0, 28)
approx. 1,471 (15, 213} Refrigerant

pressure kPa (kg/em?, psil

B4-655

3) Approx. 1,471 kPa (15 kg/cm?, 213 psi) ( P { approx.
2,648 kPa (27 kg/cm?, 384 psi)

When refrigerant pressure is greater than 1,471 kPa (15
kg/cm?, 213 psi), diaphragm spring @ is inverted to lift
the operating rod. This closes (turns ON) the contact
points for the condenser fan.

During abnormal high-pressure operation [P ) approx.
2,648 kPa (27 kg/cm?, 384 psi)

When refrigerant pressure is greater than 27 kg/cm?,
diaphragm spring @ is inverted so that the high-low
pressure cut contact points are opened (OFF).

ON ON \
Operating
oNe o rod
OFF oN ON N
_ —L\ - Diaph
2 L e ) Oiaan
SlImmy S N spring
R RN L ]

Approx. 1,471 (15,213)
approx. 2,648 (27,384}

kPa (kg/cm?, psi)

approx. 2,648 (27, 384}

B4-656

Fig. 12
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7. EVAPORATOR

An airstream produced by a blower passes through the
cooling fins and tubes. This air is warmer than the
refrigerant and gives up its heat to the fins, tubes and
then to the refrigerant itself. As the low pressure refrig-
erant moves through the evaporator, heat given up by
the air passing through the evaporator causes the re-
frigerant to begin to boil. By the time the refrigerant has
passed through the evaporator, it becomes a vapor. As
the heat is absorbed by the boiling refrigerant, the fins
and tubes turn cold and in turn cool the air passing over
them. Moisture contained in the air condenses to water
drops as it passes around the cooling tubes and fins of
the evaporator. Water and dirt are then discharged
outside the vehicle through the drain hose.

The evaporator is a laminated type and consists of thin,

rectangular aluminum plates arranged in many layers
and fins that are attached between them. The operation

of the evaporator is as follows: ’
Misty refrigerant (very close to liquid form) from the .
expansion valve at a low pressure, enters the lower tube ;
of the evaporator, where it soaks up heat from the

compartment. The refrigerant boils and vaporizes
quickly due to the rapid heat exchange. Then the refrig- .
erant is pushed upward by the force of the bubble

generated during the exchange and passes evaporating
into the upper tube. When it reaches to upper tank, the
refrigerant is in a thoroughly vaporized form.

The evaporator has a single tank, and its surface has '
been given a multiple treatment.

1) Rustproof treatment

2) Waterproof treatment

3) Moldproof treatment

BANAANRARANN

AR

Qutlet

Refrigerant flow

Vaporized refrigerant

Cool air

g

Warm air which
0 i contains moisture

) i\ Drops of

T water

Refrigerant which is easy to evaporate

To compressor T
i

——>

From
receiver drier

B4-1056 |

Fig. 13
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8. EXPANSION VALVE

The expansion valve is attached to the evaporator inlet.
it converts high pressure liquid refrigerant which comes
from the liquid tank to misty, low pressure refrigerant,
and delivers to the evaporator. Being at low pressure
and low temperature, the liquid refrigerant evaporates
inthe evaporator removing heat from the compartment.
it automatically controls the flow rate of refrigerant to
obtain the necessary cooling ability required by the
fluctuating heat load.

The expansion valve is composed of a sensing bulb
with a capillary tube that senses the temperature at the
evaporator outlet, an equalizer that transmits the pres-
sure of the refrigerant in the evaporator to the dia-
phragm and other parts such as the spring, ball and
diaphragm.

E Sensing bulb
—— Capillary tube
To low
pressure
-/
re
[E ] Diaphragm
Orifice
Valva 7 ..I CDOUTLET
ball ? <
?
Spring g!'
Zi
Zimz
-
INLET
B4-658
Fig. 14
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The operation of the external equalizer type is as fol-
lows.
The expansion valve opening is automatically con-
trolled by the functions of three force: the pressure of
the temperature-sensing bulb (P,} containing a liquid or
vapor, the pressure at the evaporator outlet (P,), and
the force of the spring (F).
Temperature-sensing bulb pressure (P,)

....... Forces the diaphragm downward {opens the
valve).
Pressure at the evaporator outlet (P,)

Forces the diaphragm upward (closes the valve).
Force of the spring (F)
Forces the ball upward (closes the valve).
A: Condition of the valve with the compressor in off.
Since the temperature around the evaporator is con-
stant, the pressure in the evaporator is equal to that of
the temperature-sensing bulb. Therefore, the force of
the spring is greater than these pressures and the
pressures are in the foliowing condition:

That means, the valve is closed with the ball pushed
upward,
B: Operation of the valve with the sensing bulb at
low temperatures
(When the temperature is low at evaporator outlet)
As the temperature of the compartment decreases,
the heat load applied to the evaporator becomes
less, and the temperatures at the evaporator outlet,
and the sensing bulb drop. Accordingly, the valve
tends to close, reducing the amount of refrigerant.
P,(P, +F
The amount of refrigerant is reduced.
C: Operation of valve with the sensing bulb at high
temperatures
(When the temperature is high at evaporator out-
let)
As the temperature of the compartment rises, the
heat load applied to the evaporator becomes
greater, and the temperatures at the evaporator
outlet, and the sensing bulb increase. Therefore,
the valve tends to open, allowing more refrigerant
to flow.

Py =P, P,)P, +F
P, (P, + F The amount of refrigerant is increased.
A B c
P1 = = P < < <
S =
3 o RIS
00 3 2 ¢ 09
' &
P2 ] o P2
F H
Ay 3=
B4-659

Fig. 15
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2. Automatic Climate Control
System

A: INTRODUCTION

The Automatic Climate Control system provides auto-
matic regulation of the vehicle interior temperature
based on the operator selected “set temperature”, re-
gardless of the outside temperature changes. This is
done by utilizing a microcomputer, also referred to as
the automatic amplifier, which receives input signals
from several sensors. The automatic amplifier uses
these input signals (including the set temperature) to
automatically control the Automatic Climate Control
system’s outlet air volume, air temperature, and air
distribution.

B: FEATURES

1. AIR MIX DOOR CONTROL

The air mix door is automatically controlled so that
in-vehicle temperature will reach, and be maintained at
the operator selected “set temperature”. For a given set
temperature, the mix door position will depend on:
Ambient temperature, in-vehicle temperature, amount
of sunload, and intake air temperature.

2. FAN SPEED CONTROL

The blower speed is automatically controlled, with the
actual speed (for a given set temperature) depending
on: Ambient temperature, in-vehicle temperature,
amount of sunload, intake air temperature, and air mix
door position. Additionally, when the system is turned
on, the blower will start slowly and then increase speed
(over a period of approximately 9 seconds) until the
objective speed is reached. When cold starting in cold
ambient temperatures, the blower operation will be
delayed to prevent blowing cold air on the occupants
feet.

3. INTAKE DOOR CONTROL

The intake door position will be determined by: Ambi-
ent temperature, in-vehicle temperature, and whether
the compressor is on or off.

4. OUTLET DOOR CONTROL
The outlet door position will be determined by: Ambi-
ent temperature, in-vehicle temperature, intake air tem-
perature, and amount of sunload.

5. COMPRESSOR CLUTCH CONTROL

The compressor operation (ON-OFF) is automatically
controlled by the ambient sensor to prevent compres-
sor damage in very cold ambient temperatures.

6. RECIRCULATION SWITCH

if the operator does not want outside air, the RECIRC
switch should be pushed. The passenger compartment
air will be recirculated for approx. 10 minutes, then the
RECIRC function will be automatically canceled.

7. SELF-DIAGNOSTIC SYSTEM

The self diagnosis system consists of four steps. Each
step can be accessed by pushing the switches on the
automatic amplifier.

STEP 1: Checks L.E.D.s and segments of the display.
STEP 2: Checks each sensor circuit for open or short
circuit

STEP 3: Checks operation of each actuator.

STEP 4: Checks temperature detected by each sensor.

8. MEMORY FUNCTION

When the ignition switch is turned from “ON" to "OFF”,
the auto amplifier stores the set temperature and the
inputs of the various switches in its memory. When the
ignition switch is turned from "“OFF” to "ON”, the
system begins operation with the information stored in
the memory, then immediately compensates for the
actual operating conditions.

13
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C: CONTROL OPERATION

AUTO
The compressor, air inlet door, air mix door, outlet doors, and blower
speed are automatically controlled so that the in-vehicle temperature
will reach, and be maintained at the set temperature selected by the

ECON
Fully automatic control with the compressor off.
With the compressor off, the system will not remove
heat (cool) or de-humidify. The system will maintain
the in-vehicle temperature at the set temperature when operator,
the set temperature is above the ambient (outside)
temperature,

DEF
Positions the air discharge doors to the DEFrost
position. Also positions the air inlet door to
the outside air position.

- : Display
\

> \ N

: [ —) — [——]
= | _LoFF JEcono] auto S DEF
LT T T AUTOMAT'C CLIMATE CONTROL srsimmseniesnrssusensnns

| (1
= o " Ay ouT
In-vehicle—-/ &1l0 ®HI CIRC ] TEMP

sensor L ‘ {

|

TEMPERATURE
CONTROL
Push the cooler (blue) or warmer
{red) buttons to select a com-
fortable interior temperature

OFF i ° °
The compressor and blower are off, the air inlet n thf’ rt?nge of (_;5 t0 85",
door is set to the outside air position, and the The indicator displays the set
temperature.

air outlet doors are set to the heat position. In the
off position the Automatic Climate Control
system uses the vehicle's ‘“flow through'' venti-
lation to try to maintain the interior temperature
based on the temperature set when the system
was last operating.

OUT TEMP
Push this button to show the OUTside
TEMPerature on the temperature on
the temperature indicator what will
flashed for 5 seconds.

FAN HIGH/LOW
Push these buttons to fix the fan speed to the
maximum or minimum speed as desired.

CIRC
Positions the air inlet door to the reCIRCulation
position for 10 minutes, after which automatic
control resumes,

B4-1057

Fig. 16

14




_r___—————!

141057

AUTOMATIC AIR CONDITIONING SYSTEM (M2D0]4-7a

D: COMPONENT LAYOUT

Sunload sensor @

Mode door
motor

Intake sensor

Intake door
motor

In-vehicle
sensor

°CI°F
switching connect

Control unit
{automatic amplifier)

ap @

Fan control amp.

er temperature sensor

Wat
Air mix door

motor {P.B.R.)

Ambient sensor

\//
Fig. 17 )
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E: SYSTEM FLOW

The control system consists of a) input sensors and
switches, b) the automatic amplifier (microcomputer),
and c) outputs. The relationship of these components is
shown in the diagram below:

Ventilator door

Set temperature
(potentio temperature
control)

Ambient sensor

In-vehicle sensor

Mode door motor

Floor door

Defroster door

Automatic
amplifier
{Micro-

Sunload sensor computer)

Intake sensor

Air mix door motor Air Mix door 1
P.B.R. (Potentio Balance

Resistor) built-in air mix

door motor

Intake door motor Intake door

Blower motor

Fan control amplifier

Water temperature
sensor

Compressor

Fig. 18

F: COMPONENT PARTS

1. POTENTIO TEMPERATURE CONTROL (P.T.C.)
The P.T.C. is built into the auto amplifier. It can be set at
intervals of 0.5°C (1.0°F) through both P.T.C. switch UP
(HOT) and P.T.C. switch DOWN (COLD) control
switches. The set temperature is digitally displayed.
Press the switches twice to change the setting by 1°C.

T Auto amplifier

” OFF ﬂscowol AUTO ” lLW““]I
st AUTOMATIC CLIMATE CONTROL wmsrcnns

[t S

B4-1060

Fig. 19

16

{Magnet clutch)

B4-1059

2. SWITCHING BETWEEN °C AND °F

Switching is made by connecting or disconnecting a
connector.

(Under instrument panel RH side:i39, i40)

e connecting — °F

e disconnecting — ° C
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AUTOMATIC AIR CONDITIONING SYSTEM (M2F 4] 4-7a
and 3. IN-VEHICLE SENSOR
ter), The in-vehicle sensor is attached to cluster lid-C. It
its is converts variations in temperature of compartment air
drawn from the aspirator into a resistance value which is 2
then input into the auto amplifier. (a more detailed 2
T description of the aspirator is shown on the following 5
page.) 3
__‘ In-vehicle sensor '
/F R
— 7 °S° 22 g888g
| — — =3 Temperature °C (°F)
g OfFfF_Jecono] Aaujo @DEF Inwehicte sensor specification B4-1062
— s AJTQMATIC CLIMATE CONTRQL tsemmmisnmionssns Fig. 22
— = = = ouT
. LU]LO Hi I [L.El.’LLB 4. ASPIRATOR
] The aspirator is located where the heater unit.
The aspirator motor activates when the ignition switch
: is “ON". -
Auto amplifier B4-1061| The aspirator is connected to the in-vehicle sensor via
] Fig. 21 the aspirator duct so that the in-vehicle sensor monitors
the compartment temperature. The aspirator continu-
— After disconnecting in-vehicle sensor harness connec- ously draws in a very small amount of compartment air,
] tor (ac1), measure resistance between terminals () and
@ at sensor harness side, using the table below.
- Aspirator
Temperature °C (°F) Resistance ki duct
—35(-31) 38.35
1059 ~30 (—22) 28.62
—25(-13) 21.61
—20 (—4) 16.50
—15 (5) 12.73
ng a —10 (14) 9.92
-5 (23) 7.80
0(32) 6.19 In-vehicle Aspirator
5 (41) 4,95 sensor
10 (50) . 3.99
— 15 (59) 3.24
20 (68) 2,66
25 (717) 2.19 Aspirator Aspirator duct
30 (86) 1.81
35 (95) R
40 (104) 1.27
45 (113) 1.07
50 (122) 0.91
55 {131) 0.77
60 (140) 0.66
65 (149) 0.57
202) B4-1063

Fig. 23
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5. AMBIENT SENSOR W g —
The ambient sensor is attached to hood lock stay. it , M NI
detects ambient temperature and converts it into a
resistance value which is then input to the auto ampli-
fier.

After disconnecting ambient sensor harness connector
(F3), measure resistance between terminals () and @)

at sensor harness side, using the table below. //IT///

Temperature °C (°F) Resistance k(2
—35 (-31) 38.35 .
—30 (—22) 28.62 Ambent
~25(—13) 21.81 B4-1065
—20 (-4) 16.50 Fig. 25 )
—15 (5) 12.73
—10 (14) 992 6. SUNLOAD SENSOR
=5 (23) 7.80 The sunload sensor is located on the right defroster
032) 8.19 grille. It detects sunload entering through windshield by
5 (40 4.9 means of a photo diode and converts it into a current
10 (50) 399 value which is then input to the auto amplifier.
15 (59) 3.24
20 (68) 2.65
25 (77) 2.19
30 (86) 1.81
35 (95) 151
40 (104) 1.27
45 (113) 1.07
50 (122) 0.91
65 (131) 0.77
60 (140) 0.66
65 (149) 0.57

6.0} Fig. 26
14.0f
12,0

100

Measure voltage between terminals (O and 2 at vehi-
cle harness side, using the table below.

Resistance (k1)

8.0
6.0 Input current Output voltage
a0} mA \
20 ) (9] 5.0
. L 0.1 4.1
j8 § grg g 0.2 3.1
[=] o © [~NT. N -] -
T Toaneg 0.3 2.2
Temperature °C (°Fj
Ambient sensor specification B4-1064 0.4 13
Fig. 24 0.5 0.4

When checking sunload sensor, select a place where ’
sun shines directly on it.

18
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After disconnecting ambient sensor harness connector
(ac2), measure resistance between terminals (D and @
at sensor harness side, using the table below.
, I 2 Sunload sensor
Temperature °C (°F) Resistance kQ
—~35({-31) 37.18
—-30(-22) 27.74
_ —25(—13) 20.95
b Auto amplifier -20 (—4) 15.99
@ @ connector ~15 (5) 12.34
\ = —10 (14) 9.62
-5 (23) 756
{9 0 (32) 6
5 (41) 4.8
10 (50) 3.87
15 (59) 3.14
roster 20 (68) 2.57
eld by 25 (77) 2.12
urrent 30 (86) 1.78
35 (95) 1.47
— 40 (104) 1.23
: 45 (113) 1.04
50 {122) 0.88
Auto amplifier 55 (131) 0.786
\ Vd ~\'\ \ 60 (140) 0.64
65 (149) 0.55
B4-1067
Fig. 27
7. INTAKE SENSOR eor
The intake sensor is located on the cooling unit. It _ or
converts temperature of air after it passes through the g ::Z
1066 evaporator into a resistance value which is then input to § B'o
— the auto amplifier. z
£ 6.0
4.0
vehi- 2.0
N e g 2° 2 RRR g
Temperature °C (°F)
Inteke sensor specification B4-1069
\ Fig. 29
- :
8. WATER TEMPERATURE SENSOR
The water temperature sensor is attached to the heater
=N Y ’ unit. If converts the water temperature valve at the
Bs-1068| heater core entrance into a resistance valve. If inputs the
vhere Fig. 28 voltage that varies according to change in the resistance

valve, into the auto amp.
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. Heater unit 9. AUTO AMPLIFIER
e The auto amplifier has a built-in microcomputer which

T ; processes information sent from various sensors
| — [ needed for air conditioner operation. The air mix door,
= mode door motor, intake door motor, blower motor and

| I \ compressor are then controlled.
j:liT—C % The auto ampilifier is unitized with control mechanisms.
- | Signals from various switches and Potentio Tempera-
5 N ture Control (P.T.C.) are directly entered into auto am-

S T plifier.

e Self-diagnostic functions are aiso built into auto ampli-
m Water temperature fier to provide quick check of malfunctions in the auto
sensor B4-1070]  air conditioner system.

4

Fig. 30

After disconnecting water temperature sensor harness — (eo@ ) glﬁ’

connector {ac3), measure resistance between terminals
@® and @ at sensor harness side, using the table
below.

T,Auto amplifier

I[ OFF l@: l A;O u
Temperature °C {°F) Resistance k@ | | 1§ ] swees——-— AUTOMATIC CLIMATE CONTROL smwsmmrasmsscnint
Ye 399 06 @)
5 (41) 3.17 ¢
10 (50) 254 Vs
15 (59) 2.05 _ ]
L = [BI0C_m00| /i
25 (77) 136 : B4-1072
30 (86) 112 Fig. 32
35 195) 0.93 a. AMBIENT TEMPERATURE INPUT PROCESS
40 (104) 0.78 The automatic amplifier inciudes a "processing circuit”
45 (113) 065 for the ambient sensor input. When the temperature
50 (122) 0.55 detected by the ambient sensor increases quickly, the
55 (131) 0.47 processing circuit allows the auto amp. to recognize an
60 (140) 0.40 ambient temperature increase of only 0.3°C (0.6°F) per
65 (149) 0.34 90 seconds.
70 (158) . 0.29 The ambient temperature input process cancels if the
75 (167) 0.25 vehicle speed is kept over 30 km/h (19 MPH) and if this
80 (176) 0.22 condition is continuing over 3 minutes.

As an example, consider stopping for a cup of coffes
after high speed driving. Even though the actual ambi-
ent temperature has not changed, the temperature
detected by the ambient sensor will increase because
heat radiated from the engine compartment can radiate
to the front grille area (where the ambient sensor is
located).

b. SUNLOAD INPUT PROCESS

The auto amp. also includes a processing circuit which |
“average”, the variations in detected sunload over a
period of time. This prevents drastic swings in the A.T.C.
system operation due to small or quick variations in
detected sunload.

Resistance (k02)

Temperature °C (°F) For example, consider driving along a road bordered by
Weter temparature semer B4-1071| an occasional group of large trees. The sunload de-
Fig. 31 tected by the sunload sensor will vary whenever the

trees obstruct the sunlight. The processing circuit aver-
ages the detected sunload over a period of time, so tha
the (insignificant) effect of the trees momentarily ob-
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structing the sunlight does not cause any change in the (3) P.B.R.
which AT.C. system operation. On the other hand, shortly (4) In-vehicle sensor
nsors after entering a long tunnel, the system will recognize (5) Ambient sensor
door, the change in sunload, and the system will react accord- (6) Sunload sensor
or and ingly. (7) Intake sensor
2) System operation
Nisms. The intake door control determines intake door position
\pera- G: CONTROL SYSTEM based on the ambient temperature and the in-vehicle
o am- temperature. When the ECON, DEF, or OFF buttons are
1. INTAKE DOOR CONTROL Bushe(fl’, the.a.\uto amplifier sets the intake door at the
mpli- 1) Com ¢ i Fresh” position.
, auto omponents parts If P.T.C. is set at 20°C (68°F), the auto amplifier operates
Intake door contl"c?l system components are: the intake door motor to set at RECIRC. And if P.T.C. is-
(1) Auto amplifier set at 30°C (86°F), the auto amplifier operates the intake
(2) Intake door motor door motor to set at FRESH.
IGN
Q PBR. ) Auto amplifier
r=——1——"——""—"T"""™"—"7"—"~—"—7—7"7"77— |
[ I Fo=——— = -
I ) ! i
C In-vehicle sensor | : : I
|
] | | |
( Intake sensor >———E—> Is:\;:;’: — Micro- i : |=
t | o
T S e WL N S e
-1072 ! —1 signal + |
( Ambient sensor j_ll_’ ] process : : i :I
| i
] ‘ 1 :
! I T .
., e e 4 e a
reuit”’ c Intake door motor
. ondition:
ature P.T.C.25°C (77°F)
/, the Without sunload
2e an w
) per ol R ¢ S
, ] .
if the
if this I
. ] Example:
w i ! Ambient temperature 35°C (95° F) under
offee i | o the above-mentioned condition:
imbi- :'Q I I 2 (1) When the in-vehicle temperature is
ature ) I I 30°C (86°C), the intake door motor
N | : is fixed at 20 % FRE.
ause | | " (2) When the in-vehicle temperature lowers
diate ! | &, to 25°C (77°F), the intake door motor
. ! | is fixed at FRE
or is : : %
| | &
2 ] &
vhich o | ' &
! i 1
/er a 1 1 1
ke d d 25 30 35 - 40
\T.C. Intake door mode (77)  (86)  (95) (104}  |n.vehicle
ns in temperature °C (°F)
:d by
| de- B4-1073
r the Fig. 33
aver-
1 that
' ob-
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3) Intake door motor

The intake door motor is attached to the intake unit. It
rotates so that air is drawn from inlets set by the auto
amplifier. Motor rotation is conveyed to a lever which
activates the intake door.

Fig. 34
Intake door motor operation
Intake door motor
connector
4 Te";ma' 3 Intake door Direction of
operation lever rotation
. CL oP oP REC
OP CL OP 20% FRE Counterclockwise
1 2 3 4 oP oP CL FRE
OP: Open
CL: Close
B4-1075
Fig 35
INTAKE DOOR MOTOR
e 1
| 4
I
| |
|
I |
| |
| \ |
| |
| |
| ]
: REC FRE | AUTO AMP.
| |
' [
J Contact |
| point |
| I b2 b3 bi0
| { 3(FRE) 1
: T1(REC)
; | 2(20% FRE)
|
et ettt . B4-1076
Fig. 36
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AUTOMATIC AIR CONDITIONING SYSTEM

[M2G 2] 4-7a

2. AIR MIX DOOR CONTROL (Automatic temper-
ature control)
1) Component parts

(1) Auto amplifier

(2) Air mix door motor (P.B.R.)

(3) In-vehicle sensor

(4) Ambient sensor

(5) Sunload sensor

(6) Intake sensor

23

2) System operation

Temperature set by Potentio Temperature Control
(P.T.C.) is compensated through setting temperature
correction circuit to determine target temperature.
Auto amplifier will operate air mix door motor to set air
conditioning system in HOT or COLD position, depend-
ing upon relationship between conditions (target tem-
perature, sunload, in-vehicle temperature and ambient
temperature) and conditions (air mix door position and
intake air temperature).

When P.T.C. is set at 20°C (68°F). The auto amplifier
operates are air mix door to set in Full cold. And when
P.T.C. is set at 30°C (86°F) set in Full hot.
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AIR CONDITIONING SYSTEM

in-vehicle sensor

Ambient sensor

{ntake sensor

alaYale

Sunload sensor

Fig. 37

pole — — — — — — — o —

Auto amp.
R !
! I
: > | Air mix door
| - | | motor
| FT————777 A
: : | |
| P.B.R
l ut . .B. }
L?g?'\al Micro- | } ]
process computer ] | |
| 1 ) I
. b l
[ )
Output 1 i 1
— signal | |-
process i ! |
| v [} 1= T 1
i Temperature setting | | |
I correction : R J
L |
Temperature (set by P.T.C.) |
o 4
Condition:

P.T.C.25°C (77°F)
Without sunioad

Intake

temperature
10°C (50°F)

|
J
|
f
f
I
J
I
|
!

)

|
Intake
temperature
0°C (32°F)

{

|
|
!
|
|
|
!
|
|
}
t
|
|
!
|
I
i
|
1

Example:

Ambient temperature 35°C (95° F) under

the above-mentioned condition:

(1) When the in-vehicle temperature is
30°C (B6°F), the air mix door motor is
set near to the full cold position by
the auto amplifier.

{2) When the in-vehicie temperature drops

to 20°C (68° F) from state (1), the air

mix door motor is shifted near to the

middle position by the auto amplifier,

[ |
Air mix door 15 20 25 30 35
opening position (59) 68) {77) (86) (95) In-vehicle
Full Eull temperature °C (°F)
cold hot
position position

24
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3) Air mix door motor
\» l l The air mix door motor is attached to the heater unit. It
rotates so that the air mix door is opened to a position
set by the auto amplifier. Motor rotation is then con-
veyed through a shaft and air mix door position is then
) fed back to the auto amplifier by P.B.R. built-in air mix
1, door motor.
}
[
|
|
!
|
|
: B4-1079
| Fig. 38
|
|
_J
1 ® 2 | Air mix door R Characteristic of P.B.R.
connector
3 4|5 30k
o oJolo
~ 251
der C'.;)
C
@
:or is (Cold side) (Hot side) @:) 2.0 L
y . SE
L XE
rops A% .8
' air Ajr mix door motor P.B.R. 2::; g 151
::I:r operation a2
. _ =8
1Te"“'"a'3 Air mix door Direction of §§
operation lever movement g5 101
Clockwise{Toward qué
+ - COLD —» HOT passenger
compartment) 0.5
- — STOP STOP
Counterclockwise 0 1'00 o ETe yre L
- + HOT - COLD (Toward engine 0 50°54.5
- compartment) COLD Air mix door opening degree HOT
B4-1080 B4-1081
Fig. 39 Fig. 40
(°F)
077
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3. OUTLET DOOR CONTROL
1) Component parts
Outlet door control system components are:
(1) Auto amplifier
(2) Mode door motor
(3) P.B.R.
(4) In-vehicle sensor
(5) Ambient sensor
(6) Sunload sensor
{7) Intake sensor
2) System operation
The auto amplifier computes the air outlet conditions
according to the ambient temperature and the in-
vehicle temperature. The computed outlet conditions

are then corrected for sunload to determine air outlets
through which air is discharged into the passenger
compartment.

When the air outlets is automatically selected as FOOT/
DEF, the actual outlet will be either F/D1 or F/D2 de-
pending on the ambient temperature.

Max cool control

If P.T.C. is set at 20°C (68°F), air outlet is set at VENT.
Max hot control

If P.T.C. is set at 30°C (86°F), air outlet is set at FOOT.
The auto amplifier operates mode door motor to set to
DEF if water temperature is below 55°C (131°F) and air
outlet is set at FOOT or BILEVEL. If DEF or OFF switch is
pushed, mode door motor turns in maximum speed.
And if AUTO or ECONOQ switch is pushed turns slowly.

( PBR. )————_J Auto amp.
5 1
: L : Mode door motor
I ] r—-——————7"—"= il
( In-vehicle sensor )———Tb — 4 — }
I Output | | ! |
( Intake sensor )___L. — signal i \ !
' Input process ) ] !
I | signal | ! !
C Sunload sensor j——l—— process + !
| Micro- I | I
( Ambient sensor ' —»| COMputer I : Position switch | |
| | } . :
| r . Lo [
| - 'L A |
Water temperature | I i :
sensor | < —t i
. | l i
' [ N J
b __ J
Condition:
P.T.C.25°C (77°F)
Without sunload
[
[@]
(@]
T
|-
@
7/
-
z
>
.
(5
<>
! 0 1 L 1
. . 20 25 30 35
Discharging ©8)  (77) 86)  (95)
In-vehicle
temperature °C (°F) B4-1082

Fig. 41
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AUTOMATIC AIR CONDITIONING SYSTEM

[M2G3] 4-7a

3) Mode door motor

The mode door motor is attached to the heater unit. It
rotates so that air is discharged from outlet set by the
auto amplifier. Motor rotation is conveyed to a link
which activates the mode door,

Mode door motor operation

1“""““3'2 Mode door Direction of
I operation side link rotation
o + - VENT - DEF Counterclockwise
— — STOP STOP
1 2 3 4 5 6 7 8 9 |10
- + DEF —» VENT Clockwise
Mode door motor connector
B4-1084
Fig. 43
al
al1 AUTO AMP.
- 3 ad a3a15a14
| | .
| | a: @
| )
I I
| !
I L9
MODE | '8
DOOR | |4
MOTOR | POSITION T
I SWITCH 6
| |5
!
: E
| I
[ |
U J *: Current flows as indicated by the arrow,
10 motor actuates as indicated by the words.
= B4-1085
Fig. 44
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4. FAN SPEED CONTROL

1) Component parts
Fan speed control system components are:

(1) Auto amplifier

(2) Fan control amplifier

(3) P.B.R.

(4) In-vehicle sensor

(5) Ambient sensor

(6) Sunload sensor

(7) Intake sensor

(8) Hirelay

(9) Water temperature sensor
a. AUTOMATIC MODE
In the automatic mode, the blower motor speed is
calculated by the automatic amplifier based on inputs
from the P.B.R., in-vehicle sensor, sunload sensor, and
ambient sensor. The blower motor applied voltage
ranges from approximately 5 volts (lowest speed) to 12
volts (highest speed).
The control blower speed (in the range of 5 to 10.5V),
the automatic amplifier supplies a signal to the blower
motor amplifier. Based on this signal, the blower ampli-
fier controls the current flow from the blower motor to
ground. If the computed blower voltage (from auto-
matic amplifier) is above 10.5 volts, the high blower
relay is activated. The high blower relay provides a
direct path to ground (bypassing the blower amplifier),
and the blower motor operates at high speed.
b. STARTING BLOWER SPEED CONTROL
Start up from “COLD” condition (automatic mode)
In a cold start up condition where the engine tempera-
ture is below 32°C (90°F) and the ambient temperature is
below 15°C (59°F), the blower will not operate for a short
period of time (up to 90 seconds). The exact start delay
time varies depending on the ambient and engine
temperature.
When the engine temperature is between 32°C (90°F)
and 35°C (95°F), and the ambient temperature below
15°C (59°F), the blower speed will gradually rise to the
objective speed over a time period of 18 minutes or less
(actual time depends on the objective blower speed),
the exact start delay time varies depending on the
ambient and engine temperature.
in the most extreme case (very low ambient) the blower
starting delay will be 90 seconds as described above.
After this delay, the blower will operate at low speed
until the engine temperature rises above 32°C (90°F), at
which time the blower speed will increase to the objec-
tive speed.
Start up from normal or "HOT” condition
(automatic mode)
The blower will begin operation momentarily after the
AUTO button is pushed. The blower speed will gradu-
ally rise to the objective speed over a time period of 5
seconds or less (actual time depends on the objective
blower speed).

28

c. BLOWER SPEED COMPENSATION

Sunload

When the in-vehicle temperature and the set tempera-
ture are very close, the blower will be operating at low
speed. This low speed varies depending on the sunload
and mode. In VENT mode during conditions of high
sunload, the blower speed is at a middle low speed
(approx. 6 volts). In VENT mode during conditions of
low or no sunload, the blower speed will drop to the
minimum low speed (approx. 5 volts). In all other mode
except VENT mode whether under conditions of sun-
load or not, the blower speed will increase to the
normal, maximum low speed (approx. 6.5 volts).
Ambient

When the ambient temperature is in the “moderate”
range 10 to 15°C (50 to 59°F), the computed blower
voltage will be compensated (reduced) by up to 3.5V
(depending on the blower speed). In the “extreme”
ambient ranges [below 0°C (32°F) and above 20°C
(68°F)] the computed objective blower voltage is not
compensated at all. In the ambient temperature ranges
between "moderate” and “extreme’” [0 to 10°C (32 to
50°F)] and [15 to 20°C (59 to 68°F)], the amount of
compensation (for a given blower speed) varies de-
pending on the ambient temperature.
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P.B.R.

In-vehicle sensor

Intake sensor

Sunload sensor

OO O

Ambient sensor

ACC

C

Water temperature

sensor

fig. 45

*

B
L
{ |
| : Blower
) 1, L ] | motor
[ @ 1 I
| |
P L —
[ = Micro- b |
I = computer 2 |
| © L »
g 2y |
HE 3 | — 1
>—T‘> = e 8 8 |
| |
| ! )y Fan
| g ﬂ Hi retay control
}_i; amplifier
|
b e
Condition:
P.T.C.25°C (77°F)
Without sunload
Example:
Ambient temperature 35° C (95° F) under
the above-mentioned condition:
(1) When the in-vehicle temperature is
30°C (86°F), the blower voltage is fixed
at approx. 8 V.
{2) When the in-vehicle temperature lowers
to 25°C (77°F), the blower voltage is
changed to approx.5 V.
¢ In VENT mode

only

|-

! |
|

1 ) i
121110 9 8 7 6 5

L L L i
10 15 20 25 30 35

Blower Voltage (V)

(50) (59) (68) (77) (86) (95)

In-vehicle temperature °C {°F)

B4-1086
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e @

Blower
mator

Auto amplifier

Fan control ampilifier

Micro- Output signal
computer pracess
112
4
B4-1086
Fig. 46

2) Fan control amplifier

The fan control amplifier is located on the cooling unit.
it amplifies a 12-step base current flowing from the auto
amplifier to change blower speed.

3) Hirelay
The Hi relay is located on the heater unit. It receives a
signal from the auto amplifier to operate the blower
motor at high speed.

>

F—jn control amp. . o ’-LF
‘/

Ilﬂ \-gu

Cooling unit B4-1087

Hi relay

Blower motor

B4-1088

Fig. 47

Fig. 48
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S SPECIFICATIONS

ltem

Specifications

Type of air conditioner

Reheat air-mix type

Cooling capacity (IMACA)

5.001 kW (4,300 kcal/h, 17,062
BTU/h)

Condenser

Refrigerant R-12 (CCLZE) 2[?68|b-)_] 0.9 kg (1.8
Type Variable displacement (V5-15C)
Compressor Discharge 146 ¢cm?® (8.91 cu inyrev
Max. permissible speed 7,000 rpm
Type Dry, single-disc type
Power consumption 42w
Magnet clutch Type of belt V-Ribbed 4 PK
Pulley dia. (effective dia.) 120 mm (4.72 in)
Pulley ratio 11
Type Corrugated fin

Core face area

0.200 m? (2.2 sq ft)

Core thickness

22 mm (0.87 in)

Radiation area

472 m? (50.8 sq ft)

Receiver drier

Effective inner capacity

350 cm® {21.36 cu in)

Expansion valve Type External equalizing
Type Laminated
Evaporator . . 214 x 235 x 86 mm (8.43 x 9.25
Dimensions (W x Hx T) X 3.39 in)
Fan type Sirocco fan
Blower fan Outer diameter x width 150 x 74.5 mm (5.91 x 2.933 in)
Power consumption 220W at 12V
Motor type Magnet
Condenser f: ;
{Sub ?an)e an Power consumption 140W at 12V
Fan outer diameter 280 mm (11.02 in)
) Motor type Magnet
m:;ﬁtgnf)an Power consumption 120W at 12V
Fan outer diameter 340 mm (13.39 in)
196.1 = 245
ON — OFF
Low-pressure-switch  operating (2.0 x 0.25, 28.4 * 3.6)
pressure kPa (kg/cm?, psi) OFF — ON 2109 + 34.3
- (2.15 = 0.35, 30.6 = 5.0)
Trinary switch High.presgure.switch operating ON — OFF 2,648 * 196 (27 * 2, 384 + 28)
(Pressure switch) pressure kPa (kg/cm?, psi) [ DIFF 588 = 196 (6 = 2, 85 = 28)
Intermediate-pressure-switch op-| gep _, oN 1,471 = 98 (156 = 1.0, 213 * 14)
erating pressure
(Main fan controf)
KPa (kg/cm?, psi) | ON — OFF 1,079 = 98 (11 = 1, 156 = 14)
Compressor relief valve blow-out pressure kPa (kg/cm?, psi) 3,727 £ 0 (38 = 0, 540 = 0)
Fusible plug melting temperature 105 *2°C (221 *38 °F)
Thermo control amplifier working temperature ON — OFF 0.1 — 0.9°C (32 — 34°F)
(Evaporator outlet air) OFF - ON 2.5 — 3.5°C (37 — 38°F)
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C COMPONENT PARTS
1. Air Conditioning System

Comgpressor "
Compressor belt ! !
Condenser

Cooling unit ASSY
Orain hose
Condenser fan &

Shroud (Sub-fan)

DN B WA -

12 Bracket
13 Pressure switch
14 Pipe (Receiver drier—C/unit)

7 Pipe Tightening torque: N-m {kg-m, ft-lb)
. i 15 Grommet
g soondenssrfiscenardt®tl 16 A/C reiay T1: 6-100.6—10,84~7)
{Condenser-Receiver drier) 17 A/C fuse T2: 10 -20{(1.0-2.0,7 - 14)
9 Hose (Ps] 18 Grommet T3: 25 — 34 (2.5 — 3.5, 18 — 25)

10 Hose (Ps)
11 Receiver drier

B4-1089
Fig. 49
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2.

W N DO WN =

w

10
"
12
13
14
15

Evaporator

Cooling unit ASSY
Box clip

Cooling case
Evaporator ASSY
Expansion valve ASSY
O-ring (6 mm)

Inlet tube

O-ring (8 mm)

Outlet tube

O-ring (12 mm)

O-ring {16 mm)
Resistance (*Fan control amp.)
Resistance bracket
Screw-tap.
Screw-mach.

Fig. 50

16
17
18
19
20
21

|

o4

Tightening torque: N-m (kg-m, ft-Ib)
T1: 156-25(1.5-2.5, 11 - 18)
T2: 10 ~20(1.0 - 2.0,7 — 14)
T3: 20 — 29 (2.0 —3.0, 14 — 22)

Packing-cooler

Screw

Thermo control amplifier
Thermo control amplifier bracker

Sub-harness
Intake sensor

*: For automatic climate control
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3. Compressor

Fig. 51

Tightening torque: N-m (kg-m, ft-lb)
T1:6-10(06-1.0,4-7)
T2: 10 =20 (1.0 - 2,0, 7 — 14)
T3: 25 — 34 (2.5 - 3.5, 18 — 25)
T4: 48 — 58 (4.8 — 5.8, 35 — 43)
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©CONOOHWN -

-k
N = O

Compressor
Compressor bracket
Idler pulley ASSY
Bracket
Compressor bracket-lower
Bracket
Compressor belt cover
Condenser fan shroud
Condenser fan motor
Alternator ASSY
Condenser fan
Compressor oil
(Service part oil)

B4-667
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W SERVICE PROCEDURE

1. Safety Precautions

Because refrigerant boils at approx. —30°C (—22°F) at
sea level, it is cold enough to give you severe frostbite.
Always wear goggles to protect your eyes and gloves to
protect your hands. Also, even under the pressures
normally found in R-12 containers, refrigerant will boil
with the addition of heat. This could raise the pressure
inside the container to a dangerous level.

Never expose a can of R-12 to direct sunlight, or to
temperatures over 40°C (104°F). One more thing to
remember about R-12 is that when it is exposed to an
open flame or to hot metal, it forms phosgene, a deadly
gas. Do not discharge R-12 into the atmosphere on
purpose. Always read and follow the precautions on the
R-12 bottle.

Goggles

G

Gloves

=

%

Avoid open No direct heat
flame on conteiner Do not discharge
oy
[ &
A
(I q /)
W A
P Y
L

B4-668

Fig. 52
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2. Basic Information

1) The combination of moisture and refrigerant forms
acid, therefore, moisture should not be allowed to enter
the refrigerant.

2) Refrigerant oil readily absorbs moisture, therefore,
keep refrigerant oil containers tightly capped.

3) The process of evacuating the system is performed
to remove small amounts of moisture. This is accom-
plished by lowering the pressure inside the system,
which allows the moisture to boil off, in much the same
way that a pot of water will boil away to nothing given
enough time. The evacuation process does not suck the
moisture out of the system.

4) A minimum level of vacuum must be reached to
satisfactorily evacuate the system. This minimum leve}
of vacuum depends on the temperature inside the
system. The chart below shows the level of vacuum
required to boil water at various temperatures.
Additionally, the vacuum level shown on a gauge will
read approx. 4 kPa (25 mmHg, 1 inHg) less for each
1000 ft. above sea level, due to the decrease in atmo-
spheric pressure at aititude.

Vacuum level required to boil water (at sea level)

Temperature °C {°F) Vacuum kPa (mmHg, inHg)

1.7 (35) 100.9 (757, 29.8)

7.2 (45) 100.6 (754, 29.7)

12.8 (55) 99.9 (749, 29.5)

18.3 (65) 99.2 (744, 29.3)

23.9 (75) 88.5 (738, 28.1)
29.4 {85) 97.2 (729, 28.7)

35 (95) 95.8 (719, 28.3)
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AUTOMATIC AIR CONDITIONING SYSTEM

3. Tools and Equipment

The following section provides information about the
tools and equipment that will be necessary to properly
service the A/C system.

Since equipment may vary slightly depending on the
manufacturer, it is important to always read and follow
the manufacturer’s instructions.

Tools and Equipment

Description

Various WRENCHES will be required to service any A/C system. A
7 to 40 N*m (0.7 to 4.1 kg-m, 5 to 30 ft-Ib) torque wrench with vari-
ous crowfoot wrenches will be needed. Open end or flare nut

wrenches will be needed for back-up on the tube and hose fittings.

\'/

&/

Torque wrench

B4-669-1
A small APPLICATOR BOTTLE is recommended to apply refrigerant
oil to the various parts. They can be obtained at a hardware or
drug store.

B4-669-2
A MANIFOLD GAUGE SET (with hoses) can be obtained from ei-
ther a commercial refrigeration supply house or from an auto shop
equipment supplier.

B4-669-3

36




AUTOMATIC AIR CONDITIONING SYSTEM (w3aool4-7a

Tools and Equipment Description

QUICK DISCONNECT AND ADAPTER FITTINGS are available in =
several configurations from either a commercial refrigeration supply
house or an A/C equipment supplier.

Older vehicles use the 6.35 mm (1/4 in) flare size for both the high
and low pressure side, while newer vehicles use 6.35 mm (1/4 in)
flare on the low pressure side, and 4.76 mm (3/16 in) flare on the
high pressure side.

B4-669-4

b

A PURGE CONTAINER will be needed to collect oil. A clear plastic
baby bottle with graduation marks on the side will work.

B4-669-5

p TR 1

A graduated plastic SYRINGE will be needed to add oil back into
the system. The syringe can be found at a pharmacy or drug store.

B4-669-6

A VACUUM PUMP(in good working condition) is necessary, and Q J
may be obtained from either a commercial refrigeration supply \
house or an automotive equipment supplier. —

B4-670-1
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Tools and Equipment

Description

A CAN TAP for the 397 g (14 oz) can is available from an auto sup-
ply store.

B4-670-2
Pocket THERMOMETERS are available from either industrial hard-
ware store or commercial refrigeration supply houses.
B4-670-3
L
-
o
c—3
An ELECTRONIC LEAK DETECTOR can be obtained from either a
specialty tool supply or an A/C equipment supplier.
B4-670-4
)
A WEIGHT SCALE such as an electronic charging scale or a bath-
room scale with digital display will be needed if a 13.6 kg (30 Ib) rTETE]
refrigerant container is used. le)
B4-6705

Fig. 53
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4. O-ring Connections

1. GENERAL

The following points should be kept in mind when
assembling O-ring connections:

1) Avoid unnecessary handling and contact of O-rings
with your hands, since even clean fingers contain body
acids, which can contaminate the O-ring surface.

2) Do not handle O-rings with gloves, shop towels, etc.,
since lint particles may cling to the O-ring, possibly
causing a leak upon assembily.

3) Always lubricate O-rings before assembly to allow
the O-ring to seat itself properly.

4) Be certain to use torque wrenches when tightening
O-ring fittings, because overtightening can not only
damage the O-ring, but it can distort the tube end as
well.

2. REMOVE PROTECTIVE SEALS

Just prior to making the connection, remove the pro-
tective seals.

if for any reason you have to stop before making a
connection, recap the tube, component or fitting.

B4-671

Fig. 54

Visually inspect the O-ring surface, the O-ring mating
surface, the threads and the connection points. If a
defective part is found, replace it.

The O-ring must sit square against the tube bead. If
necessary, slide the O-ring into proper position with
clean hands. E

O-ring

Not O.K. Bead

Not O.K. o

B4-672

Fig. 55

3. LUBRICATE THE COMPONENTS

For lubrication of the components, use only refrigerant
oil as described in the appropriate service manual.
Apply oil from an oil squirt gun or other closed con-
tainer. Do not use your finger to spread the oil over the
O-ring.

Apply a small amount of refrigerant oil to the top and
sides of the O-ring. The area covered by oil should
include the O-ring and the tube bead.

O-ring

Apply
refrigerant
oil.

Do not apply refregerant oil to

the threads.

B4-673
Fig. 56
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4. MAKE THE CONNECTION

Carefully align the tube/O-ring assembly with the mating
component.

Insert the tube/O-ring into the receiving component
until the O-ring is fully seated.

Once the O-ring is fully seated, start the nut by hand and
tighten by hand until snug.

Union ‘F‘\ _ p— Nut
)
L —
~=
l
L

Fig. 57

5. TORQUE THE FITTING

Using a back-up wrench in conjunction with a calibrated
torque wrench, torque the connection to the midrange
of the specification.

After completion of torquing, use a clean shop towel to
remove any excess oil from the connection or any oil
that may have dripped on the vehicle body or other
parts.

If a leak is suspected after torquing, do not retighten or
retorque the connection. Instead, disassemble the con-
nection, remove the O-ring, and inspect the O-ring,
threads, joints and seating surfaces.

Torque
wrench

B4-675

Fig. 58
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5. Refrigerant Service Procedure
1. WORK FLOW

New A/C system in Service A/C system

{ 1

Install the New A/C sys- Basic check
tem

1) Check amount of refrigerant — SIGHT GLASS INSPECTION
2) Oil seepage — Visual inspection

Trouble Diagnoses

O.K. .

1) SYSTEM CIRCUIT

2) HARNESS CONNEC-
TORS

41

OK. 3) OTHER
Not O.K. Not O.K.
Insufficient or no refrig- Insufficient refrigerant
erant
{
Lead Check
Not O.K. Lok, lo.
3 1
Install the charging equipment. i
¥ Not | ] {
— — N Discharging e O-K. Check Discharge Pres- Charging — Required
sure. amount of refrigerant.
O.K.
Repair
1) Replace parts.
2) Check the O-ring.
3) Other
i ]
Evacuating For approx. minimum 15 minutes on a new sys-
tem or 30 minutes for an in-service system
! N
Airtight check Manifold gauge pointer does not move to cor- ot 0.
rect atmospheric pressure level.
¥
Evacuating For approx. 20 minutes
1
Charging Charge approx. 200 (.05 oz) grams of refrigerant
from the PS side.
Not ]
OK. | PRE-LEAK CHECK
Y ,
Charging Charge specified amount of refrigerant.
Not Y
OK. | Leak Check N
Y
Operation Check
1
Performance Test
¥
Remove the charging equipment.
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6. Discharge the System

The following points should be kept in mind when
discharging the system.

1) Be certain that goggles and gloves are worn.

2) Open the manifold valves slowly, and discharge the
system slowly to avoid loosing large amounts of oil
from the system.

3) Be certain to measure the amount of oil removed
during discharge, and add an equal amount of clean oil
to the system before recharging.

4) Do notdischarge in or near an area that is being used
for leak testing.

1. CONNECTING THE MANIFOLD GAUGE SET
1) Close the high and low side manifoid valves

Low-pressure gauge
(Compound pressure gauge) | High-pressure gauge
= S

Center hose {to manifold gauge)

Clean
container

B4-678

Fig. 61

3. DISCHARGING THE SYSTEM

1) Slowly open the high-pressure manifold valve and
adjust the flow rate so that little or no oil is being carried
out of the system:

Low-pressure gauge
{Compound pressure gauge) | High-pressure gauge

N

B4-676 Close Slowly
Fig. 59 open
2) Attach the high- and low-pressure manifolds to the
high and low services port on the vehicle. B4.679
Fig. 62

Low-pressure gauge

High
service por

B4-677

2. PREPARE FOR DISCHARGING

1) Connect the center manifold hose to the empty
purge container

Always use a clean purge container.

Never discharge in an area where leak testing is per-
formed.

Never discharge into a shop towel.

42

2) After the high-pressure gauge reading has dropped
below 345 kPa (3.52 kg/cm?, 50 psi) or is equal to the
low-pressure gauge reading, perform the next step.

Low-pressure gauge
{Compound pressure gauge) | High-pressure gauge

Ty

B4-680

Fig. 63
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3) Slowly open the low-pressure manifold valve.

Low-pressure gauge

{Compound pressure gauge) | High-pressure gauge

Slowly @ - Open
open
B4-681
Fig. 64

4) When all system pressure is exhausted, close both
the high- and low-pressure manifold valves,

Low-pressure gauge
{Compound pressure gauge) ! High-pressure gauge

p s

B4-682

Fig. 65

4. CHECK AMOUNT OF OIL LOSS

1) Using a clean graduated container measure the
amount of oil that was discharged from the system.
Write down this amount of oil for later reference.
When a system component is replaced, it may be
necessary to add an additional amount of oil to the
system upon reassembly. Refer to and follow the oil
adjustment procedures as outlined.

B4-683

Fig. 66

5. CORRECT FOR OIL LOSS

1) Connect the center manifold hose to the vacuum
pump.

2) Fill a graduated syringe with the desired amount of
refrigerant oil (from step 4), plus any additional amount
required by component replacement as described re-
ferring to the compressor oil.

3) Inject the appropriate amount of oil into the low-
pressure hose.

Low-pressure gauge
{Compound pressure gauge) | High-pressure gauge

Fig. 67

4) Loosely (just a few threads) reconnect the low-
pressure hose to the manifold.

5) Turn on the vacuum pump and slowly open the high-
pressure manifold valve.

Low-pressure gauge
{Compound pressure gauge) | High-pressure gauge
y oy,

V.

Vacuum
pump
turn ON

B4-685

Fig. 68
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6) After 2 or 3 minutes, turn off the vacuum pump and
tighten the low-pressure hose to manifold hose connec-
tion.

If additional oil is to be added to the system (more than
the graduated syringe will hold), repeat steps 5-2)
through 5-6). At this point the procedure of oil addition
is complete. The next step is evacuation and charging.

Low-pressure gauge
{Compound pressure gsuge}

,'/ N

High-pressure gauge

Tighten

Fig. 69

7. Evacuating and Charging

The following points should be kept in mind when
evacuating and charging with a manifold gauge set:

1) Be certain that goggles and gloves are worn.

2} If bulk refrigerant [13.6 kg (30 Ib) canister] is used, be
certain to weigh the charge amount carefully, using the
correct equipment, to avoid overcharging the system.
3) The charging procedure described in this section
begins by charging liquid refrigerant into the high-
pressure side of the system with the engine off. The
procedure is completed by charging refrigerant vapor
into the low-pressure side of the system with the engine
running.

Never open the high-pressure manifold valve when the
engine is running.

1. CONNECT THE GAUGE SET

1) Close the high- and low-pressure manifold valves

Low-pressure gauge
(Compound pressure gauge}

N

High-pressure gauge

B4-687

Fig. 70

2) Attach the low-pressure manifold hose to the low-
pressure service port on the vehicle. Check the low-
pressure gauge. If more than 68.6 kpa (0.70 kg / cm?,
10.0 psi) is indicated, discharge the system prior to
charging.

3) Attach the high-pressure manifold hose to the high-
pressure service port on the vehicle.

4) Connect the center hose from the manifold to the
vacuum pump.

B) Turn on the vacuum pump.

6) Slowly open the low-pressure manifold valve.

7) When the low-pressure gauge reaches approxi-
mately 66.43 kPa (498.3 mmHg, 19.62 inHg), slowly
open the high-pressure manifold valve.

Low-prassure gauge
(Compound pressure gauge)

Vs
Slowly
open

High-pressure gauge

Fig. 71

8) Maintain a minimum vacuum level of 100.56 kPa
(754.4 mmHg, 29.70 inHg) for a minimum of 15 minutes
on a new system or 30 minutes for an in-service system.
The gauge will read 4 kPa (25 mmHg, 1 inHg) less for
every 304.8 m (1,000 ft) above sea level.

B4-689
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2. PERFORM A VACUUM LEAK TEST

1) After 15 minutes (or more) of evacuation, close the
high-pressure manifold valve.

2) Close the low-pressure manifold valve.

3) Turn off the vacuum pump.

Low-pressure gauge
{Compound pressure gauge) [High pressure gauge

Vacuum
pump
Turn OFF

B4-630

Fig. 73

4) Note the low side gauge reading.

5) After 5 minutes, re-check the low-pressure gauge
reading.

IF the vacuum level has changed more than 4 kPa (25
mmHg, 1 inHg), perform an R-12 leak test.

IF the vacuum reading is about the same as noted in
step 2-4), continue on to step 2-6).

B4-631

+-689

Fig. 74
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6) Carefully attach the can tap to the refrigerant can by
following the can tap manufacturer’s instructions.
7) Disconnect the center manifold hose from the vac-
uum pump and connect the hose to the tap valve.

Tab vaive

Center

manifold‘
o=

hose

\ > B4-692

8) If a 13.6 kg (30 Ib) container of refrigerant is used a
weight scale will be needed. This scale is to determine
the amount of refrigerant that is used.

Connect the center hose from the manifold to the valve.

Place the 13.6 kg (30 Ib) container on the scale, valve
end down.

m]
(| Weight
scale

B4-693

Fig. 76
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3. PURGE THE CENTER HOSE

1) Verify that all three hose connections are tight at the
manifold gauge set.

2) Open the valve on the R-12 source.

3) With safety equipment in place (goggles and
gloves), use extreme caution and loosen the center
hose connection at the manifold and allow the R-12 to
escape for no more than two or three seconds, then
quickly retighten the hose fitting at the manifold.

Low-pressure gauge
(Compound pressure gauge) | High-pressure gauge
SN oy

B4-694

Fig. 77

4. INITIAL CHARGING THROUGH THE HIGH SIDE
1) Connect a tachometer to the engine.

2) With the engine off, start charging by slowly opening
the high-pressure manifold valve.

The initial charge rate can be increased by immersing
the can in lukewarm [below 38°C (100°F)] water for a
short time.

Low-pressure gauge
{Compound pressure gauge) | High-pressure gauge
i ey

&

A brod .
pZ] e B PR | |, Stowly
Close — . open
B4-695

Fig. 78

5. CHECK THE GAUGE READINGS

When both the high- and low-pressure gauge readings
are about equal, or the R-12 source is empty, or the
system has been filled to specifications, close the high-
pressure manifoid valve.

46

B4-636

Fig. 79

6. ADD ADDITIONAL CANS

If the R-12 source is exhausted, first close the high-
pressure manifold. valve, second, close the can tap
valve, then slowly purge the refrigerant from the service
hose by loosening the fitting at the can tap. Repeat
steps 15 through 19 as necessary.

7. COMPLETE CHARGING THROUGH THE LOW
SIDE

1) Verify that the high-pressure manifold valve is closed
(should have already been closed).

2) Verify that the low-pressure manifold valve is closed
(should have already been closed).

Low-pressure gauge
{Compound pressure gauge)

SN
N

High-pressure gauge

\,

B4-697

Fig. 80

3) With the A/C switch off and the windows rolled
down, start the engine and run at idle rpm.

4) Set the A/C controis on maximum cool and set the
blower speed on the highest setting.

5) Quickly turn the A/C switch on-off-on-off a few times
to prevent initial compressor damage due to "load
shock.” Finish this operation with the A/C switch in the
ON position.

6) Raise engine rpm to approximately 1,500 rpm.
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:Tachometer
4
O (=
/VC ON-OFF-ON
— @ e Fan switch ON
_\ o Temperature
control to MAX
O ET920 cooL
@ MACTOOLSIN
B4-698
Fig. 81

8. CHARGE THE SYSTEM

1) With the refrigerant source connected and the ser-
vice hose purged, slowly open the low-pressure mani-
fold valve, while checking the low-pressure gauge read-
ing.

The refrigerant source must be positioned for vapor
(valve up).

2) Keep the low side pressure below 276 kPa (2.81
kg/cm?, 40 psi) by using the low-pressure manifold
valve to regulate the flow of refrigerant into the system.

//

1

A
3) When the system is fully charged, close the low-

pressure manifold valve. ,
4) Close the valve at the refrigerant source.

B4-699

Fig. 82

Refrigerant capacity Unit: kg (lb)

10. DISCONNECT THE MANIFOLD GAUGE SET

1) Remove the high- or low-pressure hoses from the
service ports and install the service port caps.

8. Leak Testing

The following points should be kept in mind when
conducting a refrigerant leak test.

1) The A/C system to be tested must have an adequate
refrigerant charge to begin with.

2) The area where the leak test is conducted must be
free of wind and drafts, with still air being the ideal
condition.

3) The atmosphere where the leak test is conducted
must be free of refrigerant contamination.

4) Operate the A/C system for approx. 10 minutes, then
turn the engine off an begin the leak test.

5) Refrigerant gas is heavier than air, therefore always
hold the probe below the connection being tested.

6) When checking for a leak along a length of hose or
tube, the leak detector probe must be moved slowly,
approx. 25 mm (1 in) per second making sure probe
does not come in contact with the component being
tested.

7) When checking for a leak at a certain point, the leak
detector probe must be held at that point for at least 5
seconds.

1. CHECK THE SYSTEM PRESSURE

1) With gauges connected to the A/C system, operate
the A/C and confirm that the high side pressure is above
690 kPa (7.03 kg/cm?, 100 psi). If not, evacuate and
charge the system before leak checking (refer to evac-
uation and charging sections).

Refrigerant Minimum Maximum

R-12 0.8 (1.8) 0.9 (2.0)

9. COMPLETE ALL SYSTEM CHECKS

1) Evaluate the system performance (refer to perfor-
mance testing section).

2) Perform leak detection test.

Always perform leak checking in an environment free
of refrigerant pollution.

Do not disconnect the high- or low-pressure hoses
from the vehicle before leak checking.

Fig. 83

2. CLEAN CONNECTIONS BEFORE TESTING
Before testing, use a clean shop towel to wipe off
refrigerant oil, dirt, or foreign material from all of the
connections and components to be tested.

Since refrigerant oil absorbs refrigerant, excess oil on
or near a connection may falsely signal a leak.
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3. CALIBRATE LEAK DETECTOR

Refer to the manufacturer’s instructions for the particu-
far type of detector used and calibrate the instrument.

Always make sure that the probe tip filter is clean and
free of contamination.

B4-462.

Fig. 84

4. HALIDE LEAK DETECTOR

Since the propane leak detector and butane leak detec-
tor are the same in respect to their operation, this
section describes the operation of the propane leak
detector.

The copper screen is heated by the burning 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 out to the
burner. A refrigerant leak can clearly be detected by
variations in the color of the flame.

Copper reaction plate
Flame adjusting lines
Burner

Sampling tube
Strainer

Gas bomb

Flame adjuster

~NAME WN -

B4-461
Fig. 85
Propane type Butane type
NO LEAK Greenish blue Pale blue
SMALL LEAK Yellow Bright blue
LARGE LEAK Purple Vivid green

5. LEAK TEST — High Pressure side

Operate the A/C system for approx. 10 minutes, then
turn the engine off and begin the leak test.

1) Begin at the connection of the high-pressure tube to
the evaporator, and work your way along the high-
pressure side of the system to the compressor. There
are three places to check each tube connection.

2) Check the area
(1) Check the area where the fitting meets the tube.

\

B4-701

Fig. 86
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(2) Check the area where the two parts of the fitting

)

join each other.

(3) Check the area where the nut meets the tube.

B4-702

Fig. 87

l j B4-703

3) Check the area of the sight glass and pressure switch
(trinary switch), and also check the seams of the re-
ceiver drier.

4) Check the connections of the tubes to the con-
denser, and also check any welded joints on the con-
denser.

An oily area on the fins of the condenser may indicate
a leak.

5 Check the area where the hoses attach to the com-
pressor. '

6) Check around the machined portions of the com-
pressor (where the compressor sections join each
other).

7) If equipped, check the thermatl limiter on the com-
pressor housing.

8) Checkthe compressor shaft seal by probing near the
center of the compressor clutch pulley.

Some shaft seals have a very slight amount of normal
leakage [approximately 28g (1.0 oz) per year].

6. LEAK TEST — Low Pressure side

1) Begin at the connection of the low pressure tube to
the evaporator, and work your way along the low-
pressure of the system to the compressor. There are

Fig. 88

three places to check on each tube connection.
2) Check the area.
(1) Check the area where the fitting joins the tube.

=

=
\/,

-

i
)

(=

_——B4704

(2) Check the area where the two parts of the fitting
join each other.

Fig. 90

(3) Check the area where the nut joins the tube.

7. CHECK THE FLEXIBLE HOSES

1) Visually inspect the rubber portions of the flex hoses
for cracking. Probe the rubber section, including the
ends of any insulators or protectors which may cover
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sections of the rubber hose, and near the ends where
the rubber meets the metal collar.

Be certain to move the probe slowly [approximately
25mm (1 in) per second] when probing along any
length of hose or tube.

Flexible hose.

B4-707

Fig. 92

8. CHECK THE EVAPORATOR ASSEMBLY

1) Use one or both of the following methods to check
the evaporator assembly.

2) Remove the drain hose from the case drain nipple.
Hold the probe at the end of the case drain nipple for at
least 10 seconds. Be certain to reconnect the drain hose
when finished.

3) With the ignition key in the "ACC" position, run the
blower on high speed for 1 minute, then turn the blower
off. Place the probe in the center instrument panel vent,
an turn the blower on low speed for 1 to 2 seconds, then
turn the blower off. Leave the probe in the vent for at
least 10 seconds.

B4-7081

Fig. 93
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9. CHECK THE SERVICE PORT CAPS

Visually inspect the inside of the service port caps. Make
sure the rubber seal is in place on the inside of the caps.
Disconnect the gauges from the vehicle and install the
service port caps.
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9. Lubrication
1. SYSTEM OIL STABILIZATION

Prior to opening the refrigerant system for repairs (ex-
cept compressor seizure) the system must be stabilized
for correct oil replenishment,
Follow these procedures:
1) Engine speed set to 1,500 rpm.
2) A/C “ON",
3) Air source to recirculate
4) Blower 4th or high speed position
A) Make sure the air enteringthe evaporatoris above
26.7°C (80°F).
B) The discharge (high) side pressure must be above
588 kPa (6 kg/cm?, 85 psi).
5) Operate the A/C for 10 minutes.

2. SYSTEM DISCHARGE

Slowly, discharge the system starting with the high-
pressure side until the pressure drops below 345 kPa
(3.52 kg/cm?, 50 psi), then open the low-pressure side.

51

3. OIL REPLACEMENT

After stabilization and discharge, replace the compo-
nent, adding the appropriate amount of oil (30PX) to the
new component before installation.

Evaporator 79 g (2.8 02)
Receiver Drier 57 g (2 02)
Condenser 43 g (1.5 02)
Hose 57 g (2 oz)

If the compressor is replaced (after stabilization):
1) Drain and measure the oil from the original compres-
sor.
2) Drain the oil from the replacement compressor and
refill with the same amount that was drained from the
original [85 g (3 02) minimum]. Always use 90PX for the
replacement oil.
If the compressor was seized:
(1) Clean system.
(2) Replace receiver drier.
(3) Install new compressor with shipping oil charge
235 m¢ (7.9 US fl oz, 8.3 Imp fl 0z).
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10. Performance Test 2. MEASUREMENTS

After 10 minutes (Minimum) of A/C operation and using
1. VEHICLE SET UP accurate test equipment, take the following measure-

In order to obtain meaningful test results, the vehicle Ments (in order):
must be set up to meet the following conditions: 1) Evaporator intake air temperature at recirculation

1) Vehicle in shade door. . . .
2) No wind 2) Evaporator discharge air temperature at center grill.

3) All vehicle doors closed 3) Condenser (Ambient) intake air temperature mea-
4 F ind sured 0.9 m (3 ft) in front and in line with the center of
) Front windows open the condenser

5) H°°_d open 4) Suction (Low) side pressure

6) Engine speed set at 1,500 rpm. 5) Discharge (High) side pressure

7) A/C ON If only one thermometer is available; 1) take the am-

8) Temperature control lever — Maximum cold bient measurement first; then 2) the intake air; and

9) Air source — Recirculation 3) discharge air temperature.

10) Blower speed — 4th position (High) 3. MEASUREMENT VERSES STANDARDS

11) Operate A/C for 10 minutes (Minimum) before tak- Compare temperature and pressure measurements i

Ing measurement. : with the established standards shown in the following
charts.
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PERFORMANCE CHART

kPa (kg/cm?, psi) °F) °
ot Conditions
Engine speed: 1500 rpm
Vehicle location: Indoors
Doors: Closed
2,550 (26, 3701 - Door windows: Open
Engine hood: Open
Front wind velocity: 1 m/sec or less (3 ft-sec)
2,354 (24, 341) |- Air humidity at front window: 30 to 90%
A/C switch ON
Temperature control lever position: Full cold
2,158 (22, 313) I Fen switch position: 4th (High)
¢
3 1.961(20,284) |
£
o
& 1,765 (18, 2561 | a0
£
2
2
g 1,568 (16, 228) [ 80 Compressor discharge
@ pressure
<Y
5 1,373 (14,199) }-
25
1,177 (12, 171) |
981 (10, 142)
701-
785 (8, 114) |- 20k
60
15}
Inlet-outlet air
- temperature difference
-
50 I~ 101
392 (4,57) |
1]
£ 2043431 |
<
2 5
3 e O -
: /[
e
‘El 98 (1,14) - Compressor-suction pressure
8
0 (0, 0) 0 = 1 L
10 20 30 °c)
1 I 1 1 i °F) B4-573
, 1] 70 0
Fig. 95 5 60 80 °

Evaporator inlet air temperature
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11. Compressor

1) Compressor is a variable plate type. When trouble
occurs, replace compressor as a single unit.

A: REMOVAL

1) Disconnect ground cable from battery.

2) Discharge refrigerant using manifold gauge.
(1) Fully close low-pressure valve of manifold gauge. &
{2) Connect low-pressure charging hose of manifold &
gauge to low-pressure service valve.
{3) Open low-pressure manifold gauge valve slightly,
and slowly discharge refrigerant from system.

Do not allow refrigerant to rush out. Otherwise, com-

pressor oil will be discharged along with refrigerant.

Low-pressure g=

B4-469

Fig. 96

2) Compressor utilizes a splash lubrication design. A
drive hub and thrust flange rotate so that blow-by oil
contained in the suction gas and oil contained in the
shell, lubricate functional parts.

1. COMPRESSOR CLUTCH

Compressor clutch trouble is often caused by clutch Fig. 98
slippage and noise. Check and take corrective mea-

sures, as required. 3) Low-pressure hose (Flexible hose Ps)
1) Check that clearance between drive plate and puliley
over the entire perimeter is within specifications. /—X

\

Low-p ressure

hose
/IR

Fig. 99

a. Be careful not to lose O-ring of low-pressure hose. g
b. Plug the opening to prevent foreign matter from @
entering.

Clearance: mm {in)
0.3 — 0.6 (0.012 — 0.024)

2) Checkthat voltage applied to magnetic coil is at least
10.5 volts.

3) When noise is noted, check that it originates in either
compressor or pulley bearing.
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4) High-pressure hose (Flexible hose Pd)

= NG X
EARRO b
AR RN 6

‘./.

< L4

5
/7
0

: Psure \ ‘
/1 TRO)

Fig. 100

a. Be careful not to lose O-ring of high-pressure hose.
b. Plug the opening to prevent foreign matter from
entering.

5) Compressor belt cover and alternator belt cover
Remove bolts which secure belt covers.

6) Alternator V-belt
Loosen lock bolt on alternator bracket. Turn adjustment
bolt and remove V-belt.

7) Compressor V-belt
Loosen lock bolt on idler pulley. Turn adjustment bolt
and remove V-belt.

S
A
v,
ti |
Adjusting bolt N

Lock bolt
S

B4-476

Fig. 103

8) Alternator harness

9) Compressor harness

Disconnect compressor harness from body harness.
10) Lower bracket

Remove bolts which secure lower compressor bracket.

Fig. 105
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11) Compressor

Remove bolts which secure compressor. Remove com-

pressor from bracket.

B4-479

B: INSTALLATION

1) Compressor

Install compressor on bracket.

Tightening torque: N-m (kg-m, ft-Ib)
T1: 54 - 95 (0.55 — 0.97, 4.0 — 7.0)
T2: 9.5 —19.0 (0.97 — 1.94,7.0 — 14.0)
T3: 24.4 — 33.9 (2.49 — 3.46, 18.0 — 25.0)
T4: 475 — 58.4 (4.84 - 5,95, 35.0 — 43.0)

B4-711

Fig. 108

2) Compressor harness
3) Alternator harness
4) Compressor V-belt (Rear)

After adjusting belt tension, tighten tension pulley lock-
bolt securely.
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5) Alternator V-belt & ;
After adjusting V-belt tension, tighten alternator bracket \ \ Sr-—gs

lock-bolt securely. &
Adijusting belt

Tightening torque: Nem(kg-m, ft-Ib)
Lock-bolt: 23 — 42 (2.3 — 4.3,17 — 31)

6) Check drive belt tension and adjust it if necessary by
changing alternator position and/or idler pulley posi-
tion.

B4-482

Pulley arrangement Tension mm (in)/98N (10 kg, 22 Ib)
A B
New belt: New belt:
7.0 — 9.0 7.0 — 9.0
(0.276 — 0.354) (0.276 — 0.354)
Existing belt: Existing belt:
9.0 — 110 8.0 — 11.0
(0.354 — 0.433) (0.364 — 0.433)
B1-294

Fig. 110

C/P : Crankshaft pulley
ALT : Alternator pulley
P/S :Power steering oil pump pulley

A/C : Air conditioner compressor pulley -~
I/P :Idler pulley :
When replacing belts with new ones, adjust tensions to

specification and then readjust to the same specification

after running engine for 5 minutes. “EJ‘ ‘[a‘
a. Ensure that the V-belt is aligned correctly. If it is
not, check for loose bolts. |

b. The V-beit should not be too tight or too loose.

A belt which is too tight may break bearing or cause
gas to leak from the shaft seal. A belt which is too
loose slips, thereby causing the belt cut. Fig. 111
c. After completing the compressor installation and

testing the system operation, check and adjust the

tension of both V-belts again.

7) High-pressure hose (Flexible hose Pd)

Connect high-pressure hose with compressor.

Wrong Correct Wrong

B4-484
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12. Condenser

I

,‘\;\ A: REMOVAL AND INSTALLATION

‘,\ . . .

» \‘: 1) D!sconnect ba.ttery negative terminal. '

\ 2) Discharge refrigerant from low pressure side.
,;__/' 3) Remove front grille.

Fig. 112

Tightening torque: N*m (kg-m, ft-Ib)
10 —- 20 (1.0 — 2.0, 7 — 14)

Be sure to apply compressor oil to the periphery of
O-ring. B4-487
8) Low-pressure hose (Flexible hose Ps) Fig. 114

Connect low-pressure hose with compressor.

4) Remove the radiator support bracket.
5) Remove the air guide.

Low-pressur
hose

[ /]

Fig. 113

ig. 117
Tightening torque: N°m (kg-m, ft-Ib) Fg. 115

10—-20(1.0 - 20,7 — 14) 6) Disconnect pipe connections.

7) Disconnect hose connections.

Be sure to apply compressor oil to the periphery of
O-ring.

9) Install belt cover.

10) Connect ground cable to negative terminal of bat-
tery.

11) Charging refrigerant. (Ref. to 4-7)
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8) Remove the two bolts which secure condenser.
While lifting condenser, remove it through space be-
tween radiator and radiator panel.

Condenser mounting bolts —_

B4-490

Fig. 117

9) The condenser should be installed in the reverse
order in which it was removed.

When installing the condenser, pay attention to the
following:

a. After installing condenser, ensure that guide on
lower side of condenser is inserted into hole in radiator
panel. Tighten attaching bolts.

/— Condenser

Radiator panel

Guide

B4-491

Fig. 118

b. Before connecting the pipe, be sure to apply oil to
the periphery of O-ring.

Fig. 119

Tightening torques: N*m (kg-m, ft-1b)
T1,T3 : 6 —10(0.6 — 1.0,4.3 — 7.2)
T2:10 — 20 (1.0 — 2.0, 7 — 14)

B: INSPECTION

1) Make sure the condenser fins are free from dust and
insects. If the fins are clogged, clean by blowing air or
water through them.

To prevent dust and water from getting into the
condenser, this work must be done when the con-
denser is installed in an actual vehicle.

2) Checkthe condenser to see if it shows any sign of oil
seepage. Should oil coze or gas leak from the con-
denser replace it with a new one.

13. Receiver Drier

A: REMOVAL AND INSTALLATION

1} Disconnect battery negative terminal.
2) Discharge refrigerant.

3) Disconnect pressure switch harness.
4) Disconnect pipes.

(14

i High-pressure pipe

High-presstlj?e Tipr ] \ \ \

B4-493

Fig. 120
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5) Remove mounting bolt and remove receiver drier.

P

B4-494

Fig. 121

The receiver drier contains a desiccant. Be sure to put
a blind plug in the detached receiver drier to protect it
from moisture.

6) Install the receiver drier in the reverse order of
removal.

Tightening torque: Nem (kg-m, ft-lb)
Mounting bolt, Pipe attaching bolt:
54 — 9.3 (0.55 — 0.95, 4.0 — 6.9)

14. Evaporator

A: REMOVAL AND INSTALLATION

1) Disconnect battery negative terminal.

2) Discharge refrigerant.

3) Disconnect discharge pipe, suction pipe and grom-
mets.

f ] l/_'/',

High-pressure pipe

[
S
\_/

[
|

Low-pressure hose

B4-495

Fig. 122

4) Remove glove box.
5) Remove glove box support bracket.

B4-496

Fig. 123

6) Disconnect the harness connector from evaporator.
7) Disconnect drain hose.
8) Remove evaporator mounting bolt and nut.

Fig. 124

9) Install the evaporator in the reverse order of re-
moval.

B: DISASSEMBLY & ASSEMBLY

1) Using a flat-bladed screwdriver, remove the clamps

and the evaporator upper case.
<
NS Y
NI

B4-498
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2) Remove thermostat from upper case. (Thermistor is
inserted into specified evaporator fin position.) When
installing thermostat, be sure to insert thermistor into
specified fin position.

Thermostat

4th Fin

B4-499

Fig. 126

3) Disconnect the connection between the expansion
valve and pipe from receiver drier.
4) Remove the expansion valve from pipes.

Expantion valve

B84-500

Fig. 127

5) To install expansion valve, reverse removal proce-
dures. Properly wrap capillary tube of expansion valve
with seal.

B84-501

Fig. 128

Tightening torque: N*m (kg-m, ft-lb)
T1:15—25(1.5 — 25, 11 - 18)
T2:10 — 20(1.0 — 2.0, 7 — 14)
T3:7 — 13 (0.7 — 1.3,5.1 — 9.4)

6) Check to see if the evaporator fins are clogged. If
they are, clean them with compressed air.
Water must never be used to clean the evaporator.
7) Check parts that have been removed for cracks or
scratches, and repair or replace them with new ones, if
necessary.
8) Reassemble the evaporator in the reverse order of
disassembly. Observe the following points during the
reassembly process:
(1) Confirm that the O-ring is inserted in the specified
position.
(2) Tightening torque

Tightening torque: N*m (kg-m, ft-1b)
Nut on discharge side
15 — 25 (156 — 2.5, 11 — 18)
Nut on suction side
10 — 20 (1.0 — 2.0, 7 — 14)

15. Condenser Fan Assembly

A: REMOVAL AND INSTALLATION

1) Disconnect battery negative terminal.

2) Disconnect harness connector from fan motor.

3) Loosen bolts on lower side of condenser fan shroud,
and remove bolts from upper side. Remove condenser
fan assembly.

B4-502

Fig. 129

4) Install the condenser fan assembly in the reverse
order of removal.
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Tightening torque: Nem (kg-m, ft-1b)
Mounting bolt
54 — 9.3 (0.55 — 0.95, 4.0 — 6.9)

16. Flexible Hose

With the following cautions, replace flexible hoses with
new ones if they are damaged or swolien.
(1) The flexibie hoses should be free from twists and
tension after they have been connected.
(2) The flexible hoses must not be forcibly.

A: REMOVAL

1) Disconnect battery negative terminal.
2) Discharge refrigerant.
3) Remove low pressure hose.
(1) Remove hose attaching bolts.
(2) Remove hose clip.
Plug the opening to prevent foreign matter from get-
ting in.
(3) Disconnect the connector at evaporator unit.

B4-503

Fig. 130

4) Remove high-pressure hose

(1) Disconnect hose attaching bolt (compressor side)

(2) Remove the front grille

(3) Disconnect hose attaching bolt (condenser side)
Plug the opening to prevent foreign matter from get-
ting in.
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O
6 L~ High-pressure hose
() — B4-546
Fig. 131

B: INSTALLATION

Installation is in the reverse order of removal.
Tightening torque for flexible hose connections:

Tightening torque: Nem (kg-m, ft-ib)
Nut
15— 25(1.5 — 2.5, 11 — 18)
Mounting bolt
10 — 20 (1.0 — 2.0, 7 — 14)

17. Relay and Fuse

Relays used with A/C system are located as shown in
figure below.

1) A/C relay

2) Main fan (radiator fan) relay

3) Sub fan {condenser fan) relay

4) Sub fan (condenser fan) water temperature relay
5) Fuses (10 A and 15 A)

\O/\

\\A/c relay —-/< ¢ 3
Sub fan control relay ‘ 3

~Z" Main fan relay )

~— Sub fan relay ")

Sud fan fuse {(20A)}

7

S

Fig. 132
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—‘ 6) A/C cut relay
A/C cut relay is attached by a bolt to upper side of AIC cut relay
evaporator in passenger compartment via a bracket. (Except
carburetor
model)

“ M *
T L — ==
A/C cut relay —%}Léﬁjéﬁ

= ="
J N =1

(Except carburetor model)
5 . B4-550

Fig. 135

N ®

A/C relay
] B4-548 Main fan relay /C cut relay
Fig. 133 Sub-fan relay AlC cu
Fan control relay

- A: INSPECTION D=0 O -1

{1 H1® o+ r®
Check conduction with a circuit tester (ohm range)

according to the following table.

About 10092 About 1200
d d
. 1 AJC relay between (3) and (@ between (3 and @
2 Main fan relay
3 Sub fan relay 000 between (1) and (@ oo §) between (D and O
4 Fan control relay
i , B4-551
nin Fig. 136
Replace relays which do not meet above specifica-
tions.
ly
B4-549
Fig. 134
N
JA)
AN
N
1-547

|
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18. Pressure Switch (Trinary

Switch)

Pressure switch is attached to receiver-dryer. It has two

built-in switches.
¢ High-low pressure switch
® Fan control switch

A: INSPECTION

1) Remove cap from high-pressure line service valve,
and connect gauge manifold to service valve.

2) Disconnect pressure switch harness connector, and
check pressure switch for proper ON-OFF operation.
Use a circuit tester,

High and low pressure switch

gu——g

=2

Fan control switch

B4-552
Fig. 137
Terminal Operation High pressure side Ilne-prizzuz:g/cmz osi
Increasing to
2,648 + 196 (27 +2, 384 +28)
Turns OFF -
Decreasing to
High and low pressure @ @ 210.9+34.3 (2.15+0.35, 30.6 =5.0)
switch Increasing to
210.9+34.3 (2,15+0.35, 30.6 +5.0)
Turns ON -
Decreasing to
2,059+ 186 (212, 299 +28)
Increasing to
_ Turns ON 1,471+98 (15+1.0, 213+14)
Fan control switch - @ -
Turns OFF Decreasing to
1,079 +98 (11+1, 156 = 14)
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12. Trouble Chart for STEP-4 ........cccoiiiiiriieiinniiirenineeerr i reinesersastessrerseeessrsssssesssssssas ssassessrasssssssssnetsessnas sesasssss sness 1M1
1_ Pre_inspection 2. REFRIGERANT LINE
. . 1) Check contact for refrigerant line.
Before troubleshooting check the following items. 2) Check amount of refrigerant.
53 1. POWER SUPPLY Refer to the Sight Glass Inspection.
- 1) Measure batt It nd specific gravity of elec-
tr)OMZ ure battery voltage a pecific gravity of ele Refrigerant: R-12
] 0.8 — 09kg (1.8 — 2.01b)
-] Standard voltage: 12V
3i) | Specific gravity: Above 1.260 3) Check refrigerant line pressure.
Refer to PERFORMANCE CHART.
] 2) Check the condition of the fuses for A/C. heater and 3, CONTROL LINKAGE
_ other fuses. . 1) Check state of mode door control rod and linkage.
3) Check the condition of the harnesses and harness  2) Check state of air mix door control rod and linkage.
— connectors connection. 3) Check state of intake door control rod and linkage.
—
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3. Sight Glass Inspection

1. INSPECTION CONDITION

1) Operate the engine at approximately 1,500 rpm.

2) Open the door windows.

3) Set the fan switch to the 4th (High) position.

4) Turn the Air Conditioner switch “ON".

5) Ensure that compressor discharge pressure is at
least 598 kPa (6 kg/cm?, 85 psi).

When discharge pressure does not reach 588 kPa (6
kg/cm?, 85 psi) in areas where outside air temperature

a. Set the TEMP. LEVER to the Full-hot position.

b. Set the intake lever/switch to the recirculation po-
sition.

¢. Close the door windows completely.

d. Increase the compartment temperature so that dis-
charge pressure reaches at least 588 kPa (6 kg/cm?, 85
psi).

2. REFRIGERANT CHARGE AMOUNT CHECKING

Check the refrigerant charge amount using the follow-
ing table as a guide.

is low, proceed as follows.

Item to check

Adequate

Insufficient

Almost in refrigerant

Too much refrigerant

State in sight glass

CLEAR

Air bubbles sometimes
appear when engine
speed is increased or de-
creased ‘

FOAMY or BUBBLY
Air bubbles always ap-
pear.

FROSTY
Frost-like appears.

NO FOAM
NO air bubbles appear.

Temperature of high and
iow pressure lines

High-pressure side is hot
while low-pressure side is
cold. (A big temperature
difference between high
and low-pressure side.)

High-pressure side is
warm and low-pressure
side is slightly cold. (Not
so big temperature differ-
ence between high and
low-pressure side.)

There is almost no tem-
perature difference be-
tween high and low- pres-
sure side.

High-pressure side is hot
and low-pressure side is
slightly warm. (Slight tem-
perature difference be-
tween and low pressure
side.)

Pressure of system

Both pressures on high
and low-pressure sides
are normal.

Both pressures on high
and low-pressure sides
are slightly low.

High-pressure side is ab-
normally low.

Both pressures on high
and low-pressure sides
are abnormally high.

Fig. 139
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4. Trouble Diagnosis for Abnor-
mal Pressure

Whenever abnormal pressure in the high and/or low
sides of the system is noted. Diaghosis must be con-
ducted by using a gauge manifold. The thick-line zone
on the gauge scale (see illustrations) shown in the
following table refers to the standard (normail) pressure.

However, standards differ from vehicle to vehicle, so
refer to the “Ambient Temperature-Pressure
Characteristics” chart.

Pressure measurements are effective only when ambi-
ent temperature is in the range indicated under the
heading “"PERFORMANCE CHART (2) Measurement of
compressor’s high- and low-pressure”.

Gauge indication Refrigerant cycle

Probable cause Corrective action

Pressure is reduced soon after
water is splashed on condenser.
No air bubbles appear in sight
glass when pressure is reduced.

Excessive refrigerant charge in re- | Reduce refrigerant until specified
frigeration cycle pressure is obtained.

N

Air suction by radiator or con-
denser fan is insufficient.

Both high- and low-pressure sides
are too high.

Insufficient condenser cooling] eClean condenser.

performance oCheck and repair radiator or

condenser fan as necessary.

1)Condenser fin is clogged.

2)Improper rotation of radiator
fan or condenser fan

elow-pressure pipe is not cold.

eWhen compressor is stopped,
high-pressure value quickly
drops by approximately 196
kPa {2 kg/cm?, 28 psi). It will
then decrease gradually there-
after.

Poor heat exchange -in con-| Evacuate repeatedly and re-
denser charge system.

(After compressor operation
stops, high pressure decreases
too slowly.)

Air in refrigeration cycle

Engine tends 1o overheat.

Engine cooling systems mal-{ Check and repair each engine
function. cooling system.,

®Area near low-pressure pipe
connection and service valves
are considerably cold as com-
pared with area near expan-
. B4-713 sion valve outlet or evapora-

Fig. 140 1or.

®Parts are sometimes covered
with frost.

e®Excessive liquid refrigerant on| Replace expansion valve.
low-pressure side

®Excessive refrigerant  dis-
charge flow

e®Expansion valve is open a littie
compared with the specifica-
tion.

1)improper thermal valve instal-
lation

2)improper expansion valve ad-
justment

70
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Gauge indication

Refrigerant cycle

Probable cause

Corrective action

High-pressure side is too high and
low-pressure side is too low.

~

B4-714
Fig. 141

Upper side of condenser and
high-pressure side are hot, how-
ever, receiver drier is not so hot.

High-pressure hose or parts lo-
cated between compressor and
condenser are clogged or
crushed.

e Check and repair or replace
malfunctioning parts.

® Check compressor oil for con-
tamination,

High-pressure side is too low and
low-pressure side is too high.

B4-715
Fig. 142

High-and low-pressure sides be-
come equal soon after compres-
sor operation stops.

Compressor pressure operation is
improper.

Damaged inside packings for
compressor

Replace compressor.

No temperature difference be-
tween high and low-pressure
sides

stroke is set at maximum.)

Compressor discharge capacity
does not change. (Compressor

Replace compressor.

Both high-and low-pressure sides
are too low.

® There is a big temperature dif-
ference between receiver drier
outlet and inlet. Outlet temper-
ature is extremely low.

® Receiver drier inlet and expan-
sion vaive are frosted.

Receiver drier inside is clogged a
little.

® Replace receiver drier
® Check compressor oil for con-

tamination.

B4-716

® Temperature of expansion
valve inlet is extremely low as
compared with areas near re-
ceiver drier.

® Expansion valve inlet may be
frosted.

e Temperature difference occurs

somewhere in high-pressure

side.

Fig. 143

High-pressure pipe located be-
tween receiver drier and expan-
sion valve is clogged.

® Check and repair matfunction-

ing parts.

® Check compressor oil for

contamination.

1
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AUTOMATIC AIR CONDITIONING SYSTEM

Gauge indication

Refrigerant cycle

Probable cause

Corrective action

Both high and low-pressure sides
are too low.

B4-.716
Fig. 144

There is a big temperature differ-
ence between expansion valve in-
let and outlet while the valve itself
is frosted.

Expansion valve becomes closed
a little compared with the specifi-
cation.

1) Improper expansion valve ad-
justment

2) Malfunctioning thermal vaive

3) Outlet and inlet may be
clogged

Remove foreign particles by
using compressed air.

Check compressor oil for con-
tamination.

Area near low-pressure pipe con-
nection and service valve are ex-
tremely cold as compared with
area near expansion valve outlet
and evaporator.

Low-pressure hose is clogged or
crushed.

Check and repair malfunction-
ing parts.

Check compressor oif for con-
tamination.

Air flow volume is not enough or
low.

Evaporator is frozen

Compressor discharge capacity
does not change. {Compressor
stroke is set at maximum length.)

Replace compressor.

Low-pressure side sometimes be-
comes negative,

B4-718
Fig. 145

o Air conditioning system does
not function and does not cy-
clically cool the compartment
air.

The system constantly function
for a certain period of time after
compressor is stopped and re-
started.

Refrigerant does not discharge
cyclically.
1

Moisture is frozen at expansion
valve outlet and inlet.

Water is mixed in refrigeration cy-
cle.

e Drain water from refrigerant
cycle or replace refrigerant.
e Replace receiver drier.

Low-pressure side becomes neg-
ative.

B4-719
Fig. 146

Receiver drier or front/rear side of
expansion valve's pipe is frosted
or dewed.

High-pressure side is closed and
refrigerant does not flow.

Expansion valve or receiver drier
is frosted.

After the system is left at rest, start

again in order to confirm whether

or not problem is caused by water

or foreign particles.

e |f the problem is due to water,
drain water from refrigeration
cycle or replace refrigerant.

e If it is due to foreign particles,
remove expansion valve and
remove it with dry and com-
pressed air.

e |f either of the above method
cannot correct the problem, re-
place expansion valve.

e Replace receiver drier.

® Check compressor oil for

contamination.
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. 5. Troubleshooting Chart
W
A: BASIC TROUBLESHOOTING PROCEDURE
n-
Trouble occurs
] e Listen to customer complaints.
n-
n- Pre-inspection
Check for basic operation.
-—t e Investigate items you should carry out related to each symptom.
an
Perform SELF-DIAGNOSIS. "
e STEP-1: L.E.D. and segments are checked. . :
® STEP-2: Input signals from each sensor are checked. = g:g-D;a%rjggls
o STEP-3: Actuators are checked. pag '
o STEP-4: Temperature detected by each sensor is checked.
Trouble code designated No trouble code designated
Check following the trouble code. g:ECtaM;T‘lt:r
: 1. Inspection using TROUBLESHOOT- [~ pag :
I ING CHART with Select Monitor
i 2. Inspection using General TROUBLE-
| SHOOTING CHART =1 Troubleshooting chart.
| See page-83.
—_ |
start N g —_———_—_
ether 1 I
vater | Troubleshooting chart following trouble
Repair/Replace. L] code
vater, See page-85.
gtion
nt.
ticles,
» and Perform SELF-DIAGNOSIS.
com-
ethod Check clear memory trouble code.
m, re-
| for Final check
Check out
pr——
73
¥ |




6. Symptom Chart
HECK ITEM If-di i
CHECK Self-diagnosis Check with SELECT MONITOR
System

™
™"
3)
Ov
a
§
-
5
-
@
¢eSloelwioln

- o - -

TlslglzlRElE|E 2|8

ElElEIE|85| 8|58 s |e|tleleln]|e

21 | In-vehicle sensor circuit is shorted. OO0 O] 0O |O
—21{ In-vehicle sensor circuit is open. O {0 Ol O |O

o

E 22 | Ambient sensor circuit is shorted. O |0 O] O O

2 —22 | Ambient sensor circuit is open. olke) Ol 0 O

w

E 23| Intake sensor circuit is shorted. O |O O] O @)

Q

3 —23 | Intake sensor circuit is open. O |0 O| O O

(4]

Q . ey e

3 24 Water temperature sensor circuit is olo o o

o shorted.

c . .

_g _24 Water temperature sensor circuit olo o o

@ is open.

3

% —25 | Sunload sensor circuit is shorted. 010 O O 10

[-1]

S | 26 | P.B.R. circuit is shorted. oo o) , o|o
—26 | P.B.R. circuit is open. 0|10 O O |0
Mode door motor | ode dooris notswitched. | 5 \ 5 1516 5 @ (@ |@ |@ |@|e|e|®]|0]|0

o (STEP-2 mode)

[-F]

2

8 _ | Intake door motor | EXternal/internalairisnot | | 1 5 15| 5 | |@ |@ elole|e

g.ﬂé switched.

3 E Air mix door Temperature control is

5 emp olo|lolo|lo |e|e|e e @O |0

'83] motor disabled.

8 U’ Bl dd

< = | Blower motor ower motor speeddoes | 5 (5 lo oo e |e|e|e|e|e|e e

g not change.

3]

Compressor does not turn
Compressor ON or OFF. ONICNICNICHNONE BE BN By )
O : Important check item @ : Check item for reference
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AUTOMATIC AIR CONDITIONING SYSTEM [T700] 4-7a

1. Schematic

ACC

Ignition switch <

Battery =

10A2 IOAz 15A IOAZ 15;2

[MB-8]F 8-24F 8-111G-2FF B 25]F B-4] Power supplv]
o

r=7-1

L—— -0\ O~ ‘
1 10A J:Fuse holder
a 1 Thermo
control
j 2 amp.

ai0 99 a6 ol9

L 00— b ai 2
] M Mode door motor
ail ‘@
To illumination contro! ¢———— | g 3 9 p 211 3|2
Air mix door motor ° il Q - Blower 3 A/C
2 = relay [I [I rela
a12 al4 7 =
amplifier 8 4] 3 4 I
6 a2 aid g ! i
P.BR. s| | & = {
31 r-a]a o = i = !
AL : b4 = i
1 1 ;
_Ld b13 ! :
L Intake door motor Blower 1 ~ Trinary

REC . switch
| . . s : b3 . motor
@ In-vehicle sensor b1s b2 FRE 3 3 M 2 Cg

g
= 2
—- D2 20% FRE s£g 4 4
[ \r b 2 o
@ Ambient sensor | 28 b1o S
P S e b
Intake sensor 7 asb ;
1 2 2 i 41 1 2 a/C ;
%999 beé Fan control Hi cut ]
Water temperature amp. ] relay l]° % ﬂ° relay ,_;
sensor a7 : v E i
’ 32 3| |a &
1/AN2 4
Gv i b6 20 .
\ZV Sunload sensor a mDD
bs
ag Compressor
To :l-
speedometer <————j b12
. e MPFI
-—
ba control

°C/°F 013 alé b1

unit
. Auto A/C
@ L L_ L di:gnosis

R -t = -

= ISELECT | connector L
i MONITOR B
| ]

a@ b: {18 ®@5D( Yellow) @9 (Black) (G DiBlack) §72) (Blue) €38) B7D) (Black)
112[(3]4]5|6[7|8]{9 0 4|5]86 8 = L] :
1112{13f1a]1s)i6[17[18[79]20 ; 120 ; 12[13)1a 175{15]] [ T2]3]4] [jli] ]2 172 s

3fa 3]a 3[4

[ ]2]
3]4]

&l o] 1
S e o O

Fig. 147 B4-1091
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AUTOMATIC AIR CONDITIONING SYSTEM

A: BASIC CHECKS

The basic checks are to confirm that the system oper-
ates as it should. The systems which will be checked are
the blower, mode (DEFrost), ambient display, intake air,
econ, auto, temperature decrease, temperature in-
crease, and memory function.

¢ Check in the following order.

CONDITIONS: running at normal operating temperature

1. CHECK LOW/HIGH BLOWER FAN.

1) Press LOW switch button one time.

Blower should operate on low speed with light the
indicator lamp.

2) Press LOW switch button. one more time. LOW
switch function canceled with light off the indicator
lamp.

3) Press LOW switch button again.

4) Press HIGH switch button one time.

Low switch function canceled and blower should oper-
ate one high speed with light the indicator lamp.

5) Press HIGH switch button one more time. HIGH
switch function canceled with light off the indicator
lamp.

orr Ecgml Auro_u LLW“”]

AUTDMATIC CUMM( CONTROL monasssesiamen

- r, 10
lr\' L0 q | CIRC l m
' 1} Press “LO' switch

2) Press “HI” switch

B4-1092

Fig. 148

2. CHECK reCIRCulation.
1) Press reCIRCUIlation button one time. CIRC indicator
should light.

3) Press reCIRCulation button one more time. Confirm
that the reCIRC switch function is canceled and indicator
is off.

4) Press reCIRCulation switch one more again.

ECONO{ AUTO

R ——. AUTDMAIIZ cuMME CONTROL e

B4-1093

Fig. 149

'3. CHECK DEFROSTER.

1) Press DEFroster button one time.

2) Check that RECIRC is canceled.

The discharge air should be coming only from the
defrost vents.

3) Confirm that the compressor clutch is engaged.

4) Confirm that the indicator lamp is light.

5) Press DEFroster button one more time. Confirm that
defroster keep operating.

'Press “DEF’’ switch
I lsconol AUYO “ ‘ Ut‘l

NJ‘DMAII: CLIMATE CDNIRO[

B4-1094

2) Listen for intake door position change (you should Fig. 750

hear blower sound change slightly).
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AUTOMATIC AIR CONDITIONING SYSTEM [T7A7]4-7a
4. CHECK ECON MODE. 6. CHECK TEMPERATURE DECREASE.
1) Press ECON button. 1) Press the temperature decrease button until 20°C
Defroster should be canceled. (68°F) is displayed.

The discharge air outlet will depend on ambient, in- 2) Check for cold air at discharge air outlets.
vehicle, and set temperatures.

indicator should light.

2) Confirm that the compressor clutch not engaged.

l OFF Irecowol AUTO l D"

AUIOMMKI CUMME BONYRDL e

Press “ECONQ’’ switch

.....w:._..: .... - AumMAnt I:l::ltowumo!T—J-' \ Press “COLD" switch
B4-1087
Fig. 153
B4-1095

Fig. 151 7. CHECK TEMPERATURE INCREASE.
1) Press the temperature increase button until the 30°C
80°F) is displayed.

5. CHECK AUTO MODE. (80°F .

1) Press AUTO button. 2) Listen for changes in blower speed as set tempera-

ture changes.

2) Confirm that the compressor clutch engages. 3) Check for hot air at discharge air outlets.

Indicator should light.
{Discharge air will depend on ambient, in-vehicle, and
set temperatures).

. Press “AUTQ" switch
|

setinmssinons. AJTOMATIC CLIMATE CONTROL swmmimssusnimess

ol Gy G

Press “HOT" switch

B4-1098

Fig. 154

B4-1096

Fig. 152
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AUTOMATIC AIR CONDITIONING SYSTEM

8. CHECK MEMORY FUNCTION.

1) Press OFF button.

2) Turn the ignition switch off.

3) Wait 15 seconds.

4) Turn the ignition switch on.

5) Press the AUTO button.

6) Confirm that the set temperature remained at 32°C
(90°F).

"""

........................ AumMAIl: (1|MAIE cnumm

1) Press “OFF* switch
2) Press “AUTO" switch

B4-1099

Fig. 155

9. CHECK AMBIENT DISPLAY.

Press the OUTside TEMPerature button.
Display should show the outside temperature for ap-
prox. 5 seconds.

orr Jecovol aoo |

s ——— AUTOMATIC CLIMATE CONTROL *

oo f o ) (e

Press “OUT TEMP"' switch

B4-1100

Fig. 156

8. Self-diagnosis System

A: GENERAL

The self-diagnostic system diagnoses sensors, door
motors, blower motor, etc. by system line. Refer to
applicable sections (item) for details.

Shifting from normal control to self-diagnostic systemis
accomplished by starting engine (turning ignition switch
from "OFF” to “ON") and connecting diagnosis connec-
tor to diagnosis ground connector with the jumping
wire harness.

Shifting from one step to another is accomplished by
pushing temperature switch (HOT) or temperature
switch (COLD), as required.

B: FUNCTION

1. HOW TO START THE SELF-DIAGNOSIS.

Start engine.
(Ignition switch: ON)

I

Connect the self-diagnosis connector to diagnosis ground
connector with jumping wire harness.

l

Start the self-diagnosis.
(Displayed STEP-1 following)

¥

] .
Diagnosis connector (Ground)

[} —
Auto A/C diagnosis connector

‘ \ B4-1101

Fig. 157
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[T8B2]4-7a

2. FUNCTION

Functions Display
L.E.Ds and segments are checked.
, l OfF lsconol AUTO U -
STEP-1 I — Amnmnc umm comnm See page
i 83.
Input signals from each sensor are checked.
{open and short circuit) = —
® In-vehicle sensor | [ oFF |i AUT l( WVOEF “
STEP-2 & Ambient sensor | mssmsmminn AUTOMATIC CLIMATE CONTROL musmsnass - See page
a0
® Water temperature sensor m m
e P.B.R.
Actuators are checked.
® Mode door motor
e Intake door motor l‘ OFF l Econ El AUTO | @
STEP-3 ® Airmixdoormotor || | o=  AUTOMATIC, CLIVATE CONTROL moesamaemr See page
. Compromor | [Enrm]ea ®
o Compressor ﬁﬁ] m m
Temperature detected by each sensor is checked,
e The temperature near the sensor and . — — —
the detected value are compared. l' OFF lgc&l AUTO I
STEP4 | eninsrmrerrsionss AUTOMATIC CLIMATE CONTROL wwrmomsrmmmsmmest See page
= 111.
=)
Fig. 158 B4-1102

81



.

4-7a[t8B3] AUTOMATIC AIR CONDITIONING SYSTEM

3. SELF-DIAGNOSIS PROCEDURE

Use the HOT and COLD switches on the temperature control button to switch STEP-1 through STEP-4 for
self-diagnosis.

Press DEF switch to change test pattern in STEP-3 and STEP-4.

Malfunctioning auto amplifier, switch, power
STEP-1: Displays all L.E.D. and segments “— 188", Not Displayed supply, or harness.
Go to Trouble Chart for STEP-1.
Press Press
(HOT SWITCH) (COLD SWITCH)

STEP-2: Sensors check (open or short)
Displays trouble code.

21.—21.22.-—22
23. -23. 24, -24
. -25. 26, —-26

‘ ' ' All sensor
good order, =
! l ' Go to SELECT MONITOR.

Go to Trouble Chart for STEP-2.

Press Press
(HOT SWITCH) {COLD SWITCH)
STEP-3: Actuators check
Test pattern changes when DEF switch is pressed. Go to Trouble Chart for STEP-3.
| = >
[
Press Press
(HOT SWITCH) {COLD SWITCH)
STEP-4: Temperature detected by each sensor is checked. Go to Trouble Chart for STEP-4.

Sensor to be checked changes when DEF switch is pressed.

] N U > —
L{ ] ] E ] L, 3 i Code Temperature
T 41 Ambient sensor
42 In-vehicle sensor
43 Intake sensor

Press
(HOT SWITCH)

Return to STEP-1.
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9. Trouble Chart for STEP-1
CHECK L.E.D.s AND SEGMENTS

1 for

Start self-diagnosis STEP-1.

!

Display shows all L.E.D. and segments are flash below.

e When switches L.E.D. and segments are good order in
STEP-1 mode, the corresponding L.E.D. and fiuorescent
display tube will flash.

N Fluorescent display tube "’\
| ]L J |
ofFF flEcono] Auto J| | WOEF

wmmanneneen AUTOMATIC CUMATE CONTRQL sunmmumnennun

__] n:i\olb;m][ mcj [[—T_GEW;]

l][][]

B4-1130
Fig. 159
j if L.E.D.s or segments malfunction, L.E.D. does not Display malfunction
come on or display shows incomplete segment. F —)
-1 ".l ".
When hot switch is pressed, display change to self- ' —' -'
diagnosis STEP-2,
TEMP
When cold switch is pressed, display change to \_
self-diagnosis STEP-4. Part of
segments
does not
L& JJ illuminate
B4-1103

Fig. 160
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10. Trouble Chart for STEP-2
CHECKS EACH SENSOR CIRCUIT (For open or short circuit)

It takes approximately 4 seconds to check all sensors.

Display shows 2" in STEP-2 mode.

Trouble code ""20" Trouble code
o All sensors "NORMAL" condition 21, —21,22, —22,23, —23,24, —24, —25, 26, —26.
Hluminates
Illuminates
./
*
> ' . (*A)
< =
Blinks (indicating Code No. (blinks)
a shortcircuit)
B4-1104 B4-1105
Fig' 167 Fly' 162 *A a: A shortcircuit is identified by a blinking
“_'" mark preceding mode number,
b: If two or more sensors malfunction.corresponding
code No's respectively blink two times.
Check input signals from each sensors circuit using the select Check each sensor circuit for following the trouble code.
monitor as follows. See page 114, Code N
Key No. Function item No. Condition Pages
FO3 (04) Target outlet air temperature. 21 . o L
- In-vehicle sensor circuit is open or short circuit. 86
FO5 (06) In-vehicle temperature =21
FO7 (08) Ambient temperature 22 . . .
- Ambient sensor circuit is open or short circuit. 88
FOg (10) Evaporator outlet air temp. —22
F11(12) Cooling water temperature 23 . o
- Intake sensor circuit is open or short circuit. 90
F13 (14) Quantity/Average of solar rad. —-23
Others Refer to other functions as needed. 24 Water temp. sensor circuit is open or short 92'
—24 |circuit.
—~25 | Sunload sensor circuit is short circuit. * 94
26
2 P.B.R. circuit is open or short circuit. 96

l

Repair/Replace.

L]
Final check Display shows trouble code ”20”. * The sunload sensor has no open-circuit indication.

(]
When hot switch is pressed, display change to self-
diagnosis STEP-3.
When cold switch is pressed, display return to self-
diagnosis STEP-1.
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AIR CONDITIONING SYSTEM

A: TROUBLE CODE (21/—21) — Check in-vehicle sensor circuit.

inside vehicle is very high)

... | Outlet air temperature is high./Target outlet air temperature is high. (Auto amplifier judges that temperature
21 Open circuit: | .7~ R
inside vehicle is very low)
—21 Short circuit: Outlet air temperature is cold./Target outlet air temperature is low. (Auto amplifier judges that temperature

l

1 Check circuit continuity for in-vehicle sensor.

Not OK

oK

2 Check input signals for in-vehicle sensor.

OK

Replace in-vehicle sensor.

Not OK

3 Check output signals for auto amplifier.

OK

Repair harness.

Not OK

Check with SELECT MO
Check with self-diagnosis STEP-4 (No. “42").

NITOR (F05/06).

Not OK

Repair harness.

OK

Replace auto amplifier.

Repair harness.

In-vehicle —
sensor 12V - Re [-9—‘ R [? 10
B 8 8 Auto 19(20
-—-—1 _E amp.
| | =
L () | ! Auto
i O :/'amp.
L_j—-2
{ac1)[ 21 ”
] ) ,
15 5
5 & 5
L
b:____l__ L =
B4-1106

Fig. 163
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AIR CONDITIONING SYSTEM [T10A3] 4-7

1. CHECK CIRCUIT CONTINUITY FOR

VEHICLE SENSOR

1) Turn ignition switch OFF.
2} Remove auto amplifier.
3) Disconnect in-vehicle sensor harness connector.
4) Check circuit continuity for in-vehicle sensor.

5) Measure resistance using the table below.

IN-

In-vehicle

sensor connector

2. CHECK INPUT SIGNALS FOR IN-VEHICL
SENSOR

1) Turn ignition switch ON.

2) Remove auto amplifier.

3) Disconnect in-vehicle sensor harness connector.

4) Measure voltage exist between in-vehicle sensot
harness connector and body ground.

Voltage: approx. 5V

)

in-vehicle

sensor connector

"

g . . J —
B4-1107
Fig. 164
B84-1108
Temperature °C (°F) Resistance ki Fig. 165
—-35 (—31) 38.35
—30 (—22) 28.62 3. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
—25 (—13) 2181 FIER
~20(-4) :::g 1) Turn ignition switch ON.
~15 &) : 2) Remove auto amplifier.
—10 (14) 9.92 3) Measure volitage for output signals for auto ampli-
-5 (23) 7.80 fier.
0 (32) 6.19
5 (a1 4.95 Voltage: approx. 5V
10 (50) 3.99
15 (59) 3.24
20 (68) 265 1[2[3{4[5]6]7]8
25 (77) 2.19 b: Auto amplifier connector ['gliol11]112113114[15|16
30 (86) 1.81
35 (95) 151
40 (104) 127 -
45 (113) 1.07 m
50 (122) 0.91 e »
55 (131) 0.77
60 (140) 0.68
65 (149) 0.57

= B4-1109

Fig. 166
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AIR CONDITIONING SYSTEM

B: TROUBLE CODE (22/-22) — Check ambient sensor circuit.

Air outlef controlled maximum hot/Air mix door does not move (Fixed high)

22 Open circuit: | Blower fan speed controlled maximum high/Blower fan speed does not change.
(Auto amplifier judges that temperature outside vehicle is very low.)
Air outlet controlled maximum cool/Air mix door does not move {Fixed cool)
—-22 Short circuit: | Blower fan speed controlled maximum low/Blower fan speed does not change.

{Auto amplifier judges that temperature outside vehicle is very high.)

1

1 Check circuit continuity for ambient sensor.

2 Check input signals for ambient sensor.

3 Check output signals for auto amplifier.

Check with SELECT MONITOR (F07/08).
Check with self-diagnosis STEP-4 (No. “41").

Not OK Replace ambient sensor.
OK
(0] ¢ -
Repair harness.
Not OK
oK -
Repair harness.
Not OK
Not OK —
Replace auto amplifier.
oK
Repair harness.

Ambient
sensor

a:@ S.a:@ S.ad1D
— a@@D
-« B o] R 9
12v " 1]213]4|5]e|7]8]8f0
8
Is 8 8 Auto 1112[13]14[15(16]17[18[19]20
— amp.
S. b:{dA8
b: (B>
112]3|als|6]7]8

— = 5
or ? or 8 B C ‘
Y B _84 —YB 5 G 5
L] o
: S.b: ﬂ234n567

.|}~

17)

sl

B4-1110

-—h

S
1)
2)
3)

Fig. 167
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AUTOMATIC AIR CONDITIONING SYSTEM [T10B 3] ¢
— 1. CHECK CIRCUIT CONTINUITY FOR AMBIENT 2. CHECK INPUT SIGNALS FOR AMBIENT
SENSOR. SOR.
- 1) Turn ignition switch OFF. 1) Turn ignition switch ON.

2) Disconnect ambient sensor harness connector.
3} Measure resistance using the table below.

al

@Ambient sensor connector

i)

\ - . )
B4-1111
Fig. 168
Temperature °C (°F) Resistance kQ

~35(~31) 38.35
—30(-22) 28.62
—~25 {—13) 2161
~20 (—4) 16.50
-15 {5) 12.73
-10 (14) 9.92
—b {23) 7.80
0 (32) 6.19

5 (47) 4.95
10 (50) 3.99
16 {59) 3.24
20 (68) 2.65
25 (77) 2.19
30 (86) 1.81
35 (95) 1561
40 (104) 1.27
45 (113) 1.07
50 (122) 0.1
58 {131) 0.77
60 (140) 0.88
65 (149) 0.57

B4-1110 |

89

2) Disconnect ambient sensor harness connectos
3) Measure voltage exist between ambient senso
ness connector and body ground.

Voltage: approx. 5V

an)
@Ambient sensor connector

-

Fig. 169

3. CHECK OUTPUT SIGNALS FOR AUTO AMP
FIER.

1) Turn ignition switch ON.

2} Remove auto amplifier.

3) Measure voltage for output signals for auto amj
fier.

Voltage: approx. 5V

1{2|3[{4{5|6|7]8-
9110{11]12]13{14[1516,

b: Auto amplifier connector

- [,

= B4-11

Fig. 170



4-7a[t10Cco0]

AIR CONDITIONING SYSTEM

C: TROUBLE CODE (23/—23) — Check intake sensor circuit.

23
-23

Open circuit
Short circuit

Compressor ON/OFF operation does not controlled.
Outlet temperature control does not controlled/Target air mix door opening ratio is abnormal.
(Auto amplifier judges that temperature outside evaporator is very low)

l

. . Not OK -
1 Check circuit continuity for intake sensor. Replace intake sensor.
OK
) ; oK )
2 Check input signals for intake sensor. Repair harness.
Not OK
oK
3 Check output signals for auto amplifier. Repair harness.
Not OK R
Check with SELECT MONITOR (F09/10). Not OK
Replace auto amplifier.
Check with self-diagnosis STEP-4 (No. “43").
oK
Repair harness.
a@D s.a:D) s.a@D
- a1D
Intake RB ] R ]
sensor 12V «+—— 9 1(2|3la|s]|6 910
B ls w 8 11)121314|1sis)17[18)19]20
_____ -ll ___[ Auto
i - amp.
| Cooling
‘ unit S. b:{A®
- b: AD
11213{a)8|6]7]8
] 10[11(12[13{14[15/16
. = 5V
Y 10 Brw 1 w ; )
L/R 0 Y B 5 G 5
+ @D
— p— 12 3[4 o]
@D b: ({18 s.b: @8 516/|7]/ 8|9 1]
ohilhiz|[i3)s [2]

B4-1114

Fig. 171
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AUTOMATIC AIR CONDITIONING SYSTEM

[T10C 3] 4-7a

1. CHECK CIRCUIT CONTINUITY FOR INTAKE
SENSOR.

1) Turn ignition switch OFF.

2) Remove glove box.

3) Disconnect intake sensor harness connector.

4) Measure resistance using the table below.

Intake sensor
connector

B4-1115

Fig. 172

2. CHECK INPUT SIGNALS FOR INTAKE SEN-
SOR.

1) Turn ignition switch ON.

2) Disconnect intake sensor harness connector.

3) Measure voltage exist between intake sensor har-
ness connector and body ground.

Voltage: approx. 5V

ac2) Intake sensor connector
B4-1116
Fig. 173
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3. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.

1) Turn ignition switch ON.

2) Remove auto amplifier.

3) Measure voltage for output signals for auto ampli-
fier.

Voltage: approx. 5V

b: Auto amplifiar connector '

1{2]3{a}s5(6l7{8
9 1O)1112)13)1a15]16

= B4-1117

Fig. 174



4-7a [T10D O]

AIR CONDITIONING SYSTEM

D: TROUBLE CODE (24/—24) — Check water temperature sensor circuit.

24 Open circuit:

In spite of water temperature being high, air outlet does not change fixed DEF mode position) and blower fan

does not operate {or low).
(Auto amplifier judges that water temperature is very low.)

—24 Short circuit:

In spite of water temperature being very low, blower fan operate to high speed.
{Auto amplifier judges that water temperature is very high.)

{

ircuf inuf Not OK
1 Check circuit continuity for water temperature Replace water temperature sensor.
sensor.
oK
. . _ OK
2 sCé\reck input signals for water temperature sen Repair harness.
Not OK
. " OK )
3 Check output signals for auto amplifier. Repair harness.
Not OK
- Not OK —
Check with SELECT MONITOR (F11/12). Replace auto amplifier.
oK
Repair harness.
. S
Water temperature a @ S. a.@ : %
sSensor —_— —
12 R[] R
Veg—1— 19 9 11234 (5]6 g8{9i0
B w s 11(12[1314 [15[16{17(18{19(20
8
_L Auto
- amp.
Heater
unit S.b: A8
b: A
1[2{3[ai5]|6]7]8 D
. g foj11)12113)14)15]16 1 2
— — —] 5V
N ] M |
L 5 L Or 6 L Or 6
BR Y B G
s 5 L‘: ] @ (Black}
= == = 1]2{3}4ir|s]e
718
b:{18) s.b:(1® 9 hoj11[12)13[14]15 16]17]18
B4-1118

Fig. 175
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AUTOMATIC AIR CONDITIONING SYSTEM

[ri10D 3] 4-7a

1. CHECK CIRCUIT CONTINUITY FOR WATER
TEMPERATURE SENSOR.

1) Turn ignition switch OFF.

2) Disconnect water temperature sensor harness con-
nector.

3) Measure resistance using the table below.

@ Water temperature
sensor connector

. . . J

B4-1119

Fig. 176

2. CHECK INPUT SIGNALS FOR WATER TEM-
PERATURE SENSOR.

1) Turn ignition switch ON.

2) Disconnect water temperature sensor harness con-
nector.

3) Measure voltage exist between water temperature
harness connector and body ground.

Voltage: approx. 5V

Water temperature
sensor connector

= B4-1120
Fig. 177

3. CHECK OUTPUT SIGNALS FOR AUTO AMPLI-
FIER.

1) Turn ignition switch ON.

2) Remove auto amplifier.

3) Measure voltage for output signals for auto ampli-
fier.

Voltage: approx. 5V

N
b: Auto amplifier connector (
6

415
12]13{14[15[16

o v

Py
N
w

(-]
-
o
-
-

B4-1121

Fig. 178
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4-7a[T10E 0] AIR CONDITIONING SYSTEM

E: TROUBLE CODE (—25) — Check sunload sensor circuit.

25 Short circuit: Autq amplifier judges that solar radiation is maximum point, so it control outlet air temperature to approx.
maximum cool.

- - Not OK
1 Check input signals for sunload sensor. 2 Check harness.
oK Replace auto amplifier.
Not OK
3 Check sunload sensor. Replace sunload sensor.
oK
. Not OK -
Check with SELECT MONITOR (F13) Replace auto amplifier.
oK
Repair harness.
a @ S. a: s . aa{dD
— _@ a{@D
12v <———RB 9 9
Sunload sensor 8 w 1{2|3}4|5|6(7|8[9|10
8 8 11{12{13[14[15]16[17{18|19]20
_L Auto
— = amp.
»
®”
S.b:ID
b: QA8
l1l2ﬂ® 1]2]{3j4]s|6]7]8
— L] 5V 9 10)1112]13)1415[16
= n
GR 16 16
A G
| 2 @
b s.b:(@18) [ﬁ]
B4-1122

Fig. 179

94




l AUTOMATIC AIR CONDITIONING SYSTEM [T10E 3] 4-7a

]
El

1. CHECK INPUT SIGNALS FOR SUNLOAD SEN-
SOR.

1) Remove sunload sensor with connect harness on the
instrument panel.

2) Disconnect sunload harness connector.

3) Turn ignition switch ON.

4) Measure voltage exist between sunload harness
connector and body ground.

3. CHECK SUNLOAD SENSOR.

1) Connect sunload sensor harness connector.

2) Connect auto amplifier harness connector.

3) Turn ignition switch ON.

4) Shutting-off the sunlight above the sunload with by
hands or something, and measure voltage of circuit.

Voltage: approx. 5V

Voltage: approx. 5V

{i1)Sun load ﬁlj
sensor connector 2

B4-1123

Fig. 180

2. CHECK HARNESS.

1) Turn ignition switch OFF.

2) Disconnect sunload harness connector.

3) Remove auto amplifier.

4) Disconnect auto amplifier harness connector.

5} Check circuit continuity between sunload sensor
harness connector and auto amplifier harness connec-
tor.

Resistance: approx. 0Q

@Sunload

b: Auto amp. connector
sensor connector

@ 3la|s|6]7]8
2 9ioj11)12[13[14]15)16

-
N

B4-1124

Fig. 181

5) When you stop shutting off the sunlight, confirm that
voltage varies as below chart.

NOTE:

Checking for sunload sensor should be done at a place
in the sun.

Sunload sensor
connector

I

o4

a0p

Volteg (-
g3
§ )

{

20

0 1 A 14 A [l 1
a1 02 o3 ox 04 [ L] 08 {mA)

1pUt CUTINt s

A, A Al A A, A

.
omo 023 DA O8O0 0768 0830 L3 LM L (Keoim, BTUMIM®
3 200, (400, (600, 1880, (80D, 41,000, (1,200, 0w (Keoimn, BTUMI/G fi]
oR.ol W T deth Sam 908  ajes |XW (Keh STURIAR
12.80 1800 {181 [ X.] 1001 1as 8.0

8.458, {7,702, ® 808, 110,780, 112,912,
75000 268200 26163 34000 42,5000 81,2400

Solar registion  emevemmemne o

B4-1125

Fig. 182
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4-7a [T10F 1] AIR CONDITIONING SYSTEM

F: TROUBLE CODE (26/—26) — Check P.B.R. (Potentio Balance Resistor)

26 Open circuit: | Outlet air temperature cannot be controlled.
—26 Short circuit: | Outlet air temperature cannot be controlled.

i Not OK

Replace air mix door motor.

1 Check P.B.R.
oK
oK -
2 Check P.B.R. circuit. Repair harness.
Not OK
- Not OK o
Check with SELECT MONITOR (F07/08). Replace auto amplifier.
oK
Repair harness or connector.
S.a:J1D
a:@ S. a:@ adD
A8 [ | R ] 11213]<15]6|7]8]9]0
12ve ] s " s Tf1z[13 ha 151617 )18]19]20
P.8.R _L 8 8 S.b: B
= b: 18>
Auto
amp. 112]{3l4]5]16]7]8
o hof11]12)13fiafishie
l T 3 4 J @
— L] 112]3]a] (4 718
[ v ] G M 9 J10{11}12]13]14]15/16]1718
1M 14 o 14
BR Y8
5 5
° we A 1
10 13 13 —
L] = 1] 0 |2
T 3{as]e
@ o @® 5.0:@D .
B4-1126

Fig. 183
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AUTOMATIC AIR CONDITIONING SYSTEM [T10F 2] 4-7a
1. CHECK P.B.R. 2. CHECK P.B.R. CIRCUIT.
1) Turn ignition switch OFF. 1) Remove auto amplifier.
” ‘ 2) Disconnect air mix door motor harness connector. 2) Connect auto amplifier harness connector.
3) Check air mix door motor operation. 3) Turn ignition switch ON.
] ¢ When approx. 12V is applied to the air mix door 4) Measure voltage exist between auto amplifier har-
— motor terminals, air mix door motor operates, ness connector and body ground.
1] O [2 1o ~ Voltage: approx. 5V
_ 3/a]s5l6
Air mix door
motor connector
112 3(als5{6{7]8
| ohiohhi2hi3lalishe Autoamp.connector

B4-1127 -

Fig. 184

4) Check resistance for P.B.R.

= B4-1129

— Air mix door motor is maximum cool position: Fig. 186
Resistance: approx. 0 k)
Air mix door motor is maximum hot position:

sTsTo Resistance: approx. 3 k2

18f1a]20

Y Air mix door

:I-E motor connector

- - am— 1] O |2
3]a]s]s.

6[7]8

161718

B4-1126 B4-1128
= Fig. 185
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AUTOMATIC AIR CONDITIONING SYSTEM [T1100]4-7

11. Trouble Chart for STEP-3

CHECKS OPERATION OF EACH ACTUATOR.

In self-diagnosis STEP-3, the specified test signal is
transmitted from the auto ampilifier to all actuators and
the actuator operation state is checked accordingly.

Start self-diagnosis STEP.
Dispfay shows 31" in STEP-3 mode Code Actuators test pattern
No. Mode Intake Air mix Blower Com-
Iluminates door door door motor pressor
PP TR 20% Full approx.
Changes from** 1 “"to“ 5 31 DEF FRESH Hot 5V ON
Full approx.
32 FOOT FRESH Hot by ON
60% approx.
‘ 33 B/L FRESH Hot 1V OFF
Full FAN
. . 34 - | VENT | FRESH | d o OFF
<« Full FAN
35 VENT RECIRC Hot HI ON
B4-1131
Fig. 187
When (DEF) switch is pressed one time, display shows

32", Therefore each time the switch is pressed display
advances one number at a time up to '35", then return to
317,

D O B R |

—_— - _ad»

U

B4-1132
Fig. 188

Proceed to the following flow-chart in case of Not OK
Check actuators. g:g:vt Symptom See page
Check according to the test patterns. (Check the
state of all actuators.) A Mode door does not change 100
1) Mode door motor B Intake door does not change 102
2) Intake door motor Cc Air mix door does not operate 104
3) Air mix door motor D Blower motor does not rotate 106
4) Blower motor Compressor does not turn ON/

E FF 108
5) Compressor ©

When hot switch is pressed, display changes to
self-diagnosis STEP-4,
When cold switch is pressed, display returns to
self-diagnosis STEP-2.
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4-7a [T11A0] AIR CONDITIONING SYSTEM

A: CHECK MODE DOOR MOTOR

SYMPTOM: Mode door does not change.

OK

Repair harness or connector.

Start self-diagnosis STEP-3. _ AIR DISTRIBUTION RATIO
100
(%) |
80 - |
I
60 — |
Check mode door motor position using the air dis- | 1 50%
tribution ratio. 40 "1 40%
e Press DEF switch to change the test pattern, | |
® Place hand over blow outlet and check the mode 20 | |
door position. | |
0 It A
Not OK VENT BILEVEL FOOT DEF
-Mode door position
Fig. 189 Ba-1133
Not OK
Not OK :
1 Check control rod. Adjust the control rod.
oK
Not OK
2 Check mode door motor. Replace mode door motor.
OK
. Not OK
Check with SELECT MONITOR (F17 and F18). Replace auto amplifier.

@D s.a(@D a@D
= = 5.2 @
RB R
@ v F: ? 2[3]a]s]6]7]8]910
1 3 1
VENT _ (DEF |—- —
X r\- v = Lw a Auto 11[12[13[14P15[16]17]18[19]20
C(::b 2 1 1 amp,
2 s 1= YR 1 8 n
— o G8 5 BL 14 R 14 @
VENT T¢-
] 5 w 3 By s Y 15 1121374) (1 [3]6]7]8
BILEV —-——-‘“ . Brw . AL s w 3 91011121314 15)16{17/18
HEAT -TT- . B
7
HEAT/ TT° r"L s Y 6 By a A a
DEF
DEF ] 31 9 . e w fo]
T [0 L 7 8 8 [FTz13[4]5]6]7 [8]sq]
L L= — =
L
B4-1134
Fig. 190
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' AUTOMATIC AIR CONDITIONING SYSTEM [(T11A214-7a

1. CHECK CONTROL ROD.

1) Mode door motor set to VENT mode using the
self-diagnosis STEP-3.

¢ Remove mode door motor control rod from side rink.
2) Turn the side link in the unlocked state and confirm
smooth movement.

3} With self-diagnosis STEP-3, check the mode door
motor moves until it reaches the correct position for
each mode,

4) With self-diagnosis STEP-3, set mode door motor to
VENT mode.

5) With side link at VENT mode, connect mode door
motor control rod to side link.

6) With control rod connected to side link, confirm

mode door motor turns smoothly.

Flat-bladed
screwdriver

B4-280

Fig. 191

2. CHECK MODE DOOR MOTOR.

1) With self-diagnosis STEP-3, set to VENT mode.

2) Remove mode door motor from heater unit.

3) Check the mode door motor operation.

® When approx. 12 volts is applied to the mode door

motor terminals, mode door motor operates as fol-
lows.

(&

Terminal "Mode d ‘
ode door motor
@ [ O
Polarity of power supply | Mode door motor | Direction of link-

terminals operation age rotation

€] ©) VENT — DEF Clockwise

@ (@) DEF — VENT Counterclockwise

101

|

Mode door motor connector
[z[sle]s[e[7[e[e ]

FECICECELE]
KD O I

\ 12v H

® @ SR

o

B4-644

Fig. 192

4) Check mode door position switch.

¢ When the mode door motor is moved to each mode
position by using the self-diagnosis STEP-3, check if
continuity between each terminal as follows.

Self-diagnosis | “Mode door .
STEP-3 motor position Terminal
34 0r 35 VENT @ or ®
33 BILEVEL ® or ® @
32 HEAT ® or @
3 DEF or @
Mode door motor connector
1
(1]2[3]4]s]6]7]8 9]0}
Check
each terminal
e -
B4-1184
Fig. 193



4-7a [111B O] AUTOMATIC AIR CONDITIONING SYSTEM

B: CHECK INTAKE DOOR MOTOR |
SYMPTOM: Intake door does not change. = g::ﬁ?;
Start self-diagnosis STEP-3.
Check intake door position using the illustration of
intake door motor shaft lever.
o Confirm that the shaft lever is placed at certain O
position for the proper air intake.
Flg' 194 CIRC position B4-1135
Not OK
Not OK
1 Check the control rod. Adjust the control rod.
\ oK
- Not OK -
2 Check intake door motor. Replace intake.door motor.
\ oK
- Not OK —
Check with SELECT MONITOR. (F20) Replace auto amplifier.
OK
Repair harness or connector.

Intake door motor T B
L [1]2]3]4]
— Auto
amp.
7 p——> 12V
L L] S. b: A
REC w w6 ] B N b: Q18
1 8 3 3
1]2]3]a]5]6]7]8
9 [ro{11[12f1zlvafishe
o 20% FRE 2 G/W 6 L 2 w 2
C\ FRE 3 BR 5 RG 10 R 10 11 2)[1[3]4
[ = = — 17) 161 172 12 1‘1
@ @ s
B4-1185

Fig. 195
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AUTOMATIC AIR CONDITIONING SYSTEM

[T11B 2] 4-7a

1. CHECK THE CONTROL ROD.
] 1) Remove control rod from intake door motor.
2) With intake door unlocked, operate intake door lever
manually. Confirm smooth door movement.
3) With self-diagnosis STEP-3, confirm correct intake
door operation.
4) With self-diagnosis STEP-3, set mode door motor to
RECIRC mode.
5) Set mode door to RECIRC and set control rod to
mode door motor.

Fig. 196

2. CHECK INTAKE DOOR MOTOR.
1) Check intake door motor operation.

® When approx. 12 volts is applied to the intake door
motor terminals, intake door motor operates as fol-

lows.
Intake door
intake door Terminal motor opera-
motor position tion
&) G
Door motor
Fresh @ moved to Re-
circ position
®
Door motor
Recirc @ moved to
Fresh position
Power
supply Intake door motor
2 4
N
—-@ Recirc position
—-———@ Fresh position
B4-646
Fig. 197
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4-7a [T11C1] AIR CONDITIONING SYSTEM

C: CHECK AIR MIX DOOR MOTOR

~

SYMPTOM: Air mix door does not change.
— Full cold
Start self-diagnosis STEP-3. position
Check air mix door position using the illustration of B
air mix door motor shaft lever.
e Confirm that desired air comes out from air out- j
lets when pressing temperature control. U
Fig. 198 ‘
Not OK Full hot position Ba-1137
Not OK -
1 Check the control rod. Adijust the control rod.
oK
— Not OK -
2 Check air mix door motor. Replace air mix door motor.
Not OK
Not OK —
Check with SELECT MONITOR (F03 and F04). Replace auto amplifier.
oK
Repair harness or connector,
= R — S.aadD
12y -—— g 9 addD
w
Air mix door motor __l._ 8 8 112]314al5(6 EYEXT:
= 1112|1314 [15[16|17)18]18}20
— Auto
] amp.
—_—l——— 2 bdd 12 Y 12 S.b:dAD
6 GY ) R ) b: 1B
‘__J v 1]2]34]5]6]7]|8
4 ==l a [tolrz[i3[1a ps[ie
L
P.B.R 1 T R —f .
| Lws 13 & 13
3 8 5 d 5 1O |2
I :—‘_J —J 3 Tfs 5
b:@18®) S.b
B4-1138
Fig. 199
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AUTOMATIC AIR CONDITIONING SYSTEM

[T11C 2]14-7a

1. CHECK THE CONTROL ROD

1) Remove control rod from air mix door motor.
2) With air mix door unlocked, operate door manually.

Confirm smooth door movement.
3) With self-diagnosis STEP-3, confirm air mix door follows.

motor operates at full stroke.

4) With self-diagnosis STEP-3, set air mix door motor to

FULL COLD.

5) Set air mix door at FULL COLD and fix control rod to

air mix door.

2. CHECK AIR MIX DOOR MOTOR

1) Check air mix door motor operation.
e When approx. 12 volts is applied to the air mix door

motor terminals, air mix door motor operates as

-

=R
B4-1195

Fig. 200

Terminal No. Air mix door motor
® ® operation
@ (@) Cold — Hot
@) @ Hot — Cold
Air mix door motor connector
1| O |2j——— N

3]als5]s

BATTERY

|--- |.__J

B4-1186

Fig. 201
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4-7a [T11D O] AUTOMATIC AIR CONDITIONING SYSTEM

D: CHECK BLOWER MOTOR

SYMPTOM: Blower fan speed does not change. Code | Blower
No. motor
Start self-diagnosis STEP-3.
-1 |approx.
oK = 5V
Check if blower fan speed changes in proportionto [~ —OE ——————— 332 ap;:;)x'
blower motor voltage.
- approx.
3 3 11V
Not OK
FAN
Check if blower motor operates at Hi speed in man- Not OK I HI
ual mode.
FAN
oK 3 S HI
.. . N -
Check if blower motor operates at Lo speed in ot 0K Check with SELECT MONITOR. (F19)
oK Not OK
Replace fan control amp. Replace auto amp.

—

Check Hi relay itself.

OK

N

Check blower motor operation.

OK

Repair harness or connector.

w

Check fan control amp.

OK

Replace autoamp.
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AUTOMATIC AIR CONDITIONING SYSTEM [T11ID3]4-7a
1. CHECK HI RELAY 3. CHECK FAN CONTROL AMP.
Check circuit continuity between terminals by supplying 1) Connect fan control amp. harness connector.
12 volts to coil side terminal of Hi relay. 2) Ignition switch ON. Fan switch OFF.
3) Measure voltage of fan control amp. output signal.
Terminal Voltage
@ — Body ground 0 volts

=
@E:

Fan control

amp. connector

L \\_Jv‘
I, 112
Body ground 3[4

I

B4-1187 |
Fig. 202 E:loﬁtrol amp.,

2. CHECK BLOWER MOTOR OPERATION

B4-1189
1) Disconnect blower motor harness connector. Fig. 204
2) Confirm blower fan turns smoothly when approxi-
mately 12 volts are conducted to blower motor termi- 4) Ignition switch OFF.
nal. 5) Disconnect fan control amp. harness connector.
6) Check circuit continuity of fan control amp.
Terminal
. Blower motor Continuity
connector @ G
@ @ o0 )
Fan control
amp. connector
i B4-1188 1]2
* 3[4
Fan control amp.
D Ba-1190
Fig. 205
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4-7a [T11EO0] AIR CONDITIONING SYSTEM

E: CHECK COMPRESSOR

SYMPTOM: Compressor is not turned ON and OFF,

Start self-diagnosis STEP-3.

4

Check compressor magnet clutch ON-OFF opera-
tion with self-diagnosis STEP-3 and make sure the
operation corresponds with each code No.

T~

1 Check power supply for compressor.

OK

Not OK

2 Check power supply for A/C cut relay.

Not OK

oK

Code | Com-
No. [|pressor
a4 ON
3c | ON
33 | OFF
3 | OFF
35 | on

3 Check power supply for A/C relay.

Replace compressor magnet clutch.

oK

Not OK

Replace harness, connector, or fuse.

4 Check power supply for thermo control amp.

Not OK

Replace trinary switch.

oK

5 Check output signal from auto amp.

Not OK

Replace harness or fuse.

oK

Replace thermo control amp.

108
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AUTOMATIC AIR CONDITIONING SYSTEM

[T11E 4] 4-7a

1. CHECK POWER SUPPLY FOR COMPRESSOR

1) Set mode to “31”, “32", or “35" in self-diagnosis
STEP-3.
2) Measure compressor voltage power supply.

Voltage: battery voltage

@ Compressor connector

CLz

= B4-1193

Fig. 206

2. CHECK POWER SUPPLY FOR A/C CUT RELAY

1) Disconnect A/C cut relay harness connector.
2) Measure voltage power supply for A/C cut relay.

Voltage: battery voltage

| m
”-'-—-'1 2
i I 3la
l )
| @D a1y
I
'
‘\ _______________ n e

Ba-1191
Fig. 207

3. CHECK POWER SUPPLY FOR A/C RELAY
1) Disconnect A/C relay.
2) Measure voltage power supply for A/C relay.

n A/C relay harness connector

Voltage:
approx. 12V

|

~mmmme- @

B4-1192

Fig. 208

4. CHECK POWER SUPPLY FOR THERMO CON-
TROL AMP.

1) Disconnect thermo control amp. harness connector.
2) Measure voltage power supply for thermo control
amp.

Voltage: approx. 12 volts

@ Thermo control amp.
connector

+ -~

= B4-1194

Fig. 209

109



4-7a [T11E 5] AUTOMATIC AIR CONDITIONING SYSTEM
5. CHECK OUTPUT SIGNAL FROM AUTO AMP.

1) Turn ignition switch ON. (1D Auto amplifier harness
" " . connector
2) Press “DEF” switch. =
=
3) Disconnect auto amplifier connector (a. (i17)). 11213Ta[s]s[7[8]9]t0
4) Measure voltage between auto amplifier harness 11{12[13{14[15{16[17]18[19|20|

connector and body ground.

Voltage: approx. 12V

D O

- B4-1196

Fig. 210

110




AUTOMATIC AIR CONDITIONING SYSTEM [T1200]4-7a

12.TI’OUb|e Chart fOI’ STEP'4 Iluminates
CHECKS TEMPERATURE DETECTED BY SEN-

SORS. ' '
The temperatures detected by each sensor are dis-
played. When the difference between the detected ' '
value and actual temperature near the sensor is signif-
icant, use the temperature characteristics of each sen-
sor to check single sensor units or the sensor circuit.

Start self-diagnosis STEP-4,

Y Changes from 1’ to 3",

Temperature detected by sensor
corresponding with switch operation

(I

-’ B4-1139

1

Fig. 211

1) Display shows “41" in STEP-4 mode. (Temperature shows detected by ambient sensor.)
2) When DEF switch is pressed one time, display shows temperature detected by in-vehicle sensor.
3) When DEF switch is pressed one time, display shows temperature détected by intake sensor,

Display Display DEF switch  Display DEF switch  Display
‘ “ON" “ON"
Temperature
=1 Temperature Temperature
'.‘ detected by { = f!etet;‘t.e c: by Lt detected by
, ' ambient sensor L ' in-vehicle 11 intake sensor
‘ -a sensor =
Return to “41

If temperature is showed on display greatly differs Go to specifications for sensor.
from actual temperature, check sensor circuit at first —{ Go to SELECT MONITOR.
then inspect sensor itself according to the proce- (FO5, F08, FO7, FO8, F09, F10)
dures described.

Y
When hot switch is pressed, display returns to self-
diagnosis STEP-1,
When cold switch is pressed, display returns to
self-diagnosis STEP-3.
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13. Specifications for Sensor

Ambient sensor In-vehicle sensor
(kS2) (k2)
6.0}
16.0
140 5.0
12.0
o 40
Q
g 100 5
o R4
o
6.0 20
4.0 1.27
101
20
W - n i SR U T L 5 0 1 1 1 1 L — n T o
0-20-10 O 10 20 25 30 40 °C 0 5 10 15 20 256 30 35 4 C
(—4) (14) (32) (50) (68)(77)(86) (104) (°F) (32) (41) (50) (59) (68) (77) (86) {95) (104) (°F)
Temperature Temperature
Water temperature sensor Ihtake sensor
(k2)
4.0 (k2)
16.01
14.0}
30
12.01
4]
g @
g o 100}
2 &
@ R
6.0}
1.0 40
20t
0.28 0.22 1.23
B L L H A L . y) o - . - . 1 A e, ek, «
=076 20 30 40 50 60 70 80 °C -20 —10 0 10 20 25 30 40 °C
{32) (50) (68) (86) (104)(122)(140)(158){176) {°F) (-4) (14) (32) (50} (68)(77)(86)(104)(°F)
Temperature Temperature
. B4-1140
Fig. 212
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[44]

Sunload sensor 50
A 0.233 (2.00, 794)
[2.50 (2,152, 8,540)]
| B B 0.465 (400, 1,587)
3 [5.00 (4,304, 17,080)]
C 0.698 (600, 2,381)
3.016 [7.51 (6,456, 25,620)]
30} D 0.768 (660, 2,619)
[8.26 (7,102, 28,182)]
E 0.930 {800, 3,174)
[10.0 (8,658, 34,160)]
20k F 1.163 (1,000, 3,968)
[12.51 {10,760, 42,700)]
G 1.396 (1,200, 4,762)
[15.01 (12,912, 51,240)]
1.0
0 1 1 12 i 1 I P
0.1 0.2 0.3 0.32 0.4 0.5 06 (mA)
INPUT CUMINT e e
0 A B CD E F G e
Solar redistion  evme———
B4-1141
Fig 213
P.B.R.
Full stroke |
825°:2° !
! 78.5° 0—-4°
ka)| b > i ()
3.0 {
H @ ©® OO &
|
25 | ; -
I @ 2
} 3f4fs]s
|
20 : : Air mix door motor connector
. Ly
! Full hot
1.5 ! |
|
{
|
1.0 b
I
{ I
|
] © 2o
05 : : 825 ¢
)
; |
0 1 A 1 1 1 1 A1
10° 20° 30° 40° 50° 60° 70° 80° 90°
Full cold Full hot /
Air mix door motor lever opening degree
Fult cold B4-1142
Fig. 214
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14. Select Monitor

A: SELECT MONITOR FUNCTIONS.

1. FUNCTION MODE
Applicable cartridge No.: 498347601

Functions Item Reference Page
Code No. Code

Fo3 To Target outlet air temperature (°C) 115
Fo4 To Target outlet air temperature (°F) 115
FO5 Troom In-vehicle temperature (°C) 117
Fo6 Troom In-vehicle temperature (°F) 117
Fo7 Tamb Ambient temperature (°C) 117
Fo8 Tamb Ambient temperature (°F) 117
FO9 Tevp Evaporator outlet air temperature {°C) 117
F10 Tevp Evaporator outlet air temperature (°F) ~ 117
F11 ™ Cooling water temperature (°C) 117
F12 W Cooling water temperature (°F) 117
F13 Qsun Quantity of solar radiation (kcal/m2h) 117
F14 Qav Average quantity of solar radiation {kcal/m2h) 118
F15 AMRs Target air mix door opening (%) 118
F16 AMRp Actual air mix door opening (%) 118
F17 MODEs Target mode door position 118
F18 MODEp Actual mode door position 118
F19 BsLW Blower motor voltage (V) 119
F20 INTAKE Intake door position 120
F21 VSP Vehicle speed (km/h) 120
F22 VSP Vehicle speed {mile/h) 120
F23 DI Positioning of pressed switch 120

2. PROCEDURE FOR SELECT MONITOR CRUISE (/)

1) Connect select monitor to connector (B51) located YES: 0, OTHERS: /

behind lower instrument cover on driver’s side.

2) Turn ignition switch ON. Pressing /" will convert display to read.

3) Turn select monitor power ON,

All L:E.D.’§ will co'me on. After several seconds, select AUTO AIR (/)

monitor display will show as below. YES: 0, OTHERS: /

Pressing 0" will convert display to read.

AUTO AIR
RUN

AUTO AIR (F00)
CONDITIONER

Press “F, 0", “3", and “ENT" in that order, and enter
the desired designated code ('FO3", for example), or
press scroll key to select the code.
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fore, the value indicated at the PTC and that indicated at

CODE: FO3 (FO4) Target outlet tem ture To °C (°F ! . . . .
(FO4) getoutlettemperature To °C (°F) the select monitor are, in principle, different. The target
outlet temperature moves toward the set temperature
as the interior temperature reaches the set temperature.

To: Target outlet temperature
The target temperature at the outlet is specified so the
interior temperature reaches the PTC set value. There-

In-vehicle sensor {Troom)
Ambient sensor (Tamb)
Sunload sensor (Qsun)

Amplifier To:
Target outlet air temperature

P.T.C.

To Tamb (Ambient temp.}
°c Condition:
CF) P.T.C.=26 (77)
Qsun = 0 kW (0 kcal/h, 0 BTU/h/m?
100 L [0 kW (0 kcal/h, 0 BTU/h)sq ft)
(212)
80 |
(176}
60
(140)
40
(104)
20 | °C CF)
-30
(68) (—22)
—20
0
or (14)
By~——"""""————7——— 0
(32)
| 10
| (60!
o NN
| (88)
I 40
i 1 )] 1 i 1 1 (104)l
-10 0 10 20 30 40 50
(14) (32) (50) (68) (86) (104) (122) Troom

{In-vehicle temp.)

Target air vent temperature “T " will be approximately —4°C (256°F)
when PTC isset at 26°C (77°F) ata compartment temperature
“Troom" of 35°C (95°F), an ambient temperature " Tamp'" of 30°C
(86°F), and at a sunload Qg ,,"* of O kW (0 kcal/, 0 BTU/h)}/m? [0 kW
(0 kcal/h, 0 BTU/h) /sq ft] .

B4-1143

Fig. 215
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How to diagnhose

Check the following items according to the To Control
Graph below.

1) Does the blower voltage change according to the To
value?

2) Does the inlet temperature change according to the
To value change?
3) Does the outlet temperature change according to the
To value change?

“To ” control graph

Condition: Qsun = 0 kW (0 kcal/h, 0 BTU/h)/m?

[0 kW (0 keal/h, 0 BTU/h)/sq ft]

Air outlet
FOOT
l I B/L
VENT .
Air inlet
FRESH
20% FRESH 1 I
RECIRC
Voltage Blower motor \"2)
12 12
10J l10
8 J I 8
6 1 L &
4 1 4
0 0
To :c - =20 0 20 40 60 80 100
CF) (-4) (32) (68) (104) (1400 (176) (212)

B4-1144

Fig. 216
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CODE: FO05 (F06) In-vehicle sensor Troom

CODE: F09 (F10) Intake sensor Tevp

This is the actual atmospheric temperature near the
sensor as detected by the in-vehicle sensor.

How to diagnose

1) Measure the temperature near the in-vehicle sensor.
is the value close to the displayed Troom value?

2) Using a tester, measure the resistance and compare
with the graph below.

(kf2)
6.0
5.0
[ 3
2 40
$
[ 3
g 30
e
é 20
1.0
0 PP
0 5 10 15 20 25 30 35 40 °C
(32)141)(501 (591681(77)(861(95):104) (" F)
Temperature
In-vehicle sensor B4-1145

Fig. 217

CODE: FO7 (F08) Outside temperature sensor Tamb

This is the atmospheric temperature near the sensor as
detected by outside temperature sensor. Actual outside
temperature may differ as it takes 90 seconds to in-
crease by 0.3°C (0.6°F) when the engine coolant water
temperature exceeds 50°C {122°F). This characteristic is
released when a 30 km/h (19MPH) vehicle speed is
retained over 3 minutes.

How to diagnose

1) Measure the resistance with a tester and compare
with the graph below.

(ks2)
16.0
140
120
100

8.0}

6.0

Resistance value

40

20 25
0 177},
=20-100 10 20 30 40 °C
(-4} (14) (32)({50) {68) {86)(104) (" F)
Temperature
Ambient sensor

B4-1146

Fig. 218

This is the air temperature detected by the intake sensor
immediately after the air passes through the evapora-
tor.

How to diagnose

1) Measure the resistance with a tester and compare
with the graph below.

k)
16.0

140
120
100

8.0

Resistance value

6.0
40

20

0 1.23

=20-10 0 10 20 30 40 °C

(—4) (14)(32)(50)(68) (B6)104)(°F)
25 Temperature
77)

Intake sensor

B4-1147

Fig. 219

CODE: F11 (F12) Water temperature sensor TW

This is the temperature of the lower heater core as
detected by the water temperature sensor.

1) Measure the resistance with a tester and compare
with the graph below.

(ks2)
4.0

@
=)

Resistance value
~N
=)

10

0% 763630 85 7o °c

(32)(501{6B)(BB) 4(122)gg(158)gg (" F)
(104) (140) (176}
Temperature
Water temperature sensor

B4-1148

Fig. 220

CODE: F13 Sunlight sensor Q sun Kcal

This is the illuminance near the defroster grill as de-
tected by the sunlight sensor and is displayed directly
without being compensated by the auto amplifier.
How to diagnose

1) Is 0 Kcal displayed when the sunlight is cut off?

2) Does the illuminance change immediately when illu-
minated with a flashlight or other light source?
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CODE: F14 Sunlight sensor Qav ( Kcal ) To
°c
This value indicates the illuminance near the defroster |[CF
grill compensated by the auto amplifier after detection | 100 ¢

by the sunlight sensor. @12
How to diagnose 80 |
1) Does the amount of solar radiation gradually in- [{176)

crease when illuminated with a flashlight after sunlight
has been cut off?

2) Does the quantity of solar radiation drop gradually
when sunlight is cut-off from the state in 1)? 40

60 |
(140)

mix door. Evaporator temp. (Tevp.)

2) Compare the To value and Tevp value according to
the graph below.

(104)
CODE:F15 Target air mix door opening AMRS.(%) i
20 b |
1
The target angle of the air mix door opening is deter- (68) !
mined by the target outlet temperature and intake 0 !
sensor. It is the signal output from the auto ampilifier. 32) :
How to diagnose 20 | |
1) Compare with the actual opening angle of F16 air | 4 |
|
i
I
!
|
|
1

CODE:F16 Actual air mix door opening AMRp (%) 0 50 700 Opening (%)
The at_:tual air mix door opening angle is the actual angle :ni;r'vjiTxug:?r(;s open by approximately 55% when T, is 40°C (104°F)
at which door opened according to the target opening vaporator temperature) is 10°C (50°F).
angle signal of F15 air mix door. B4-1149
How to duagno_se . _ Fig. 221
1) Compare with the target opening angle of F15 air mix
door. CODE: F17 Target mode door select position
2) Compare To value and Tevp value according to the MODEs

graph below. .
This position is determined by the mode door motor in

relation to a signal that selects the air vents. The air
vents are selected in accordance with target air vent
temperatures.

How to diagnose

1) Compare with the actual F18 mode door switching
position.

2) Compare with the target outlet temperature accord-
ing to the graph below.

CODE: F18 Actual mode door position MODEp

This position is actually determined in relation to the
signal in code F17 above.

How to diagnose

1) Compare with the target F17 mode door switching
position.

2) Compare with the target outlet temperature accord-
ing to the graph below.
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FOOT

BYLEVEL

VENT

1 1 ]

1 1 1 iy XL
0 10 20 30 40 50 60 70 To
(32) (50} (68) (86) (104} {(122) (140} (158} °CCF)

B4-1150

Fig. 222

CODE: F19 blower motor voltage value BLW (V)

The voltage to the blower motor is displayed.
How to diagnhose

1) Compare the target outlet temperature and voltage
switching point according to the graph below.
2) Measure the voltage with a tester. {Indicated values
and measured value may differ slightly.)

Voltage
12

10

i

—20 0 20
(~4) 32)  (68)

Fan voltage is approximately 6.5 volts when “Tg" is 40°C (104°F).

B4-1151

Fig. 223
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CODE: F20 intake door position INTAKE (%)

Intake door position is displayed.

How to diagnose

Compare the target outlet temperature and intake door
switching point according to the graph below.

FRESH

20% FRESH Y
'}

RECIRC !

1 1 1 1 1 L 1
—-40 ~30 20 10 0 10 20 To
(—-40) (—22) {—4) (60} (32) (50) (67) °C (°F)
B4-1152

Fig. 224

CODE: F21 (F22) vehicle speed km/h (mile/h)

Vehicle speed displayed.

How to diagnose

Use a speedometer tester and, based upon the correc-
tive characteristics of FO7 outside air temperature sen-
sor, retain 30 km/h (19MPH) for 3 minutes. Is the outside
air temperature compensation limit released? Remove
the coupler from the outside air temperature sensor and
keep it disconnected.

Turn IG switch OFF.

Re-connect coupler.

Turn IG switch On.

Is “—30" displayed when “OUT TEMP"” on the control
panel is pressed? {Check memory functions.)

Use a speedometer tester and retain 30 km/h (19MPH)
over 3 minutes.

Press "OUT TEMP” on the control panel.

Is the current outside temperature displayed after the
outside temperature corrective characteristic is re-
leased?

* See CODE: FO7 (F08) outside air temperature sensor
for outside air temperature corrective characteristic.

CODE NO.: F23 switch position DI

The switch pressed on the control panel is displayed,
How to diagnose

1) Is the pressed switch indicated correctly?

2) Combine with self-diagnosis STEP-1.
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4-7b [M10 1] MANUAL AIR CONDITIONING SYSTEM

M MECHANISM AND FUNCTION

1. Compressor Control System
1. SCHEMATIC

[ Bettery IG switch ON Sub fan
Sub fan Mainfen  temperature ACC

Fe——— == ':"v_ - — _"_I.V relay A/C relay (/8)
eley T T —— .-1
R @ e @ @ |
M [—] — ~—] | (——1]
I
[ ! el e e ]
L ! J
15A LzToi] u‘ag_] i St el ke e et
L —p To water tempersture
{On engine switch)
Rl
Digda
_ ___ PUSH CONTROL UNIT Fa9) A 4
S 7
| | Pressure
Jl]? BLOWER : {lb- 9|]? ?tc}
RELAY 1 6 B3
H @9 I |
& |
|
‘\‘P Short
' : X‘E,onnaclm
I | ' : ? Main §
| ain fan
| ede]| T2 SR 18 !
| e oL9) |
@BLOWER I A 4 vent l
MO'_I_'OR | | 3
i
@ | ) — | — e
L 7o) M o181 :
i ) ° o —1% |
: Q‘}- MAX -O\'\O‘ o | ™
| A/C BILEV I ermo control amp
I I
? ol | S
| o |
: Loﬁ‘\o_—ﬁ ¢ |
| N% o Il Thermistor ::?::z'r
I HEAT
( |
| |
! |
I I:
' 4 -O\I'\g’ g—‘ : oy g 6|]
] o ] relay o
3 oy i (872
HEAT I -
r ; @|ED
ftch @ td ®—J { To engine ¢ ME]D
! ™ 1d | control @ Compresor
N Lind ' unit
> ® |
g I =3 =
"""""" @‘“““““"" B4-1153
Fig. 1 =
1) When the A/C switch and fan switch are turned ON, turned on, and then the main and sub fans also operate.
the A/C relay activates. The compressor and F.1.C.D. are Blower relay operates to direct the air flowrate deter-
mined by FAN switch position.
2
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2) The thermo amplifier activates to stop the compres-
sor clutch, F.I1.C.D., and main and sub fans.

3) When the “High-Low” pressure switch operates, the
compressor clutch and F.I.C.D. stop but the main and
sub fans are operating.

4) When the fan control switch operates, both the main
and sub fans operate rapidly.

2. THERMO CONTROL AMPLIFIER

The thermo control amplifier disconnects the magnet
clutch circuit to prevent the evaporator from becoming
frosted when the temperature of the evaporator fin
drops close to "“0°C (32°F)". As the evaporator is cooled,
the thermistor (located on the evaporator fin) interrupts
the "base” current of the amplifier. This in turn deener-
gizes the A/C relay coil, which in turn disconnects the
magnet clutch circuit.

E.]El’ (87) Thermo control amp. harness connector
15
+12V +12V e 5
L E 5 o E To magnet —_
=TT clutch S 10 +
+12v A/Crelay {(® ® COMPRESSOR
I - COMPARATOR €
i
2 OFF
@ P Tr H 5t
rems=—=== N o
PooA
| 3 | @
| L FFo—
{ Thermistor AC Fan | 0b— : —
Evaporator w., sw, -10 0 10 20
Thermo control amp, (14) (32) (50) (68)
Evaporator temperature “C (°F)
B4-661
Fig. 2
Evaporator outlet air
temperature Thermo control amp. operation
OC (OF)
0.1 — 0.9 (32 — 34) Turns OFF
25 — 3.5 (37 — 38) Turns ON
3. ACCELERATION CUT SYSTEM 2V s
The A/C switch turns the A/C system on or off. The A/C switch _ _
on-off operation of the switch is transmitted to the ECU. A/C f_ -i
The A/C cut relay breaks the current flow to the com- cut E E o “ !
pressor, through the use of an output signal from the ey 1]
ECU, for a certain period of time when a "full-throttle”
signal (emitted from the throttle sensor) enters the ECU
while the compressor is operating. This prevents the
degradation of acceleration performance and stabilizes @
the main fuse box located on the left side of the engine !
1 =
compartment. To magnet
Accelerator clutch
pedal Engine controi unit B4-662
Fig. 3
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4. F.L.C.D.

The F.LC.D. increases engine idle speed when the
compressor is turned ON.

MPFI model

The Engine Control unit activates the by-pass air control
valve in advance to control the amount of by-pass air
flowing through the throttle valve in relation to the
signal emitted from the A/C switch, so that the proper
idle speed specified for each engine load is achieved.

By-pass air

Input signal control valve

Engine
A/C switch control

unit

—~L_
[ Air
B4-663

Fig. 4

Idle speed with F.I.C.D. in operation
MPF| model
MT: 850 + 100 rpm (Neutral range)
AT: 850 = 100 rpm (“N” range)
700 = 100 rpm (D" range)

F.I.C.D. does not need to be adjusted.

5. FAN CONTROL

When the pressure in the high-pressure line is greater
than the specified pressure, the fan control switch in the
trinary switch turns ON. This increases the main and sub
fan speeds. When it is less than the specified pressure,
the fan control switch turns OFF. This decreases the
main and sub fan speeds.

Refer to TRINARY SWITCH.
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SERVICE
MANUAL

S SPECIFICATIONS AND SERVICE DATA
W SERVICE PROCEDURE ....ccccoiviirrinrienncnncnenesnnnnessnssnnns 2
1. Power Supply Routing
2. Charging
3. Starting
4. Engine Electrical (MPF 1)
5. Cooling Fan
6. Lighting
7.Room Light and Door Switch
8. Stop Light
9. Turn Signal and Hazard Warning Light
10. Trunk Room Light
11. Back-Up Light
12. Automatic Transmission Control
13. Shift Lock
14. Air Conditioning
15. Front Wiper and Washer
16. Rear Wiper and Washer
17. Rear Window Defogger
18. Parking Brake Switch
and Brake Fluid Level Warning
19.Fuel GaUQE .ivcicrircicnicrrcn s ssnessessaesnsssasns 2
20. Combination Meter
21. Oil Pressure Indicator Light
and Temperature Gauge
22. Power Window
23. Cruise Control
24.Door Lock
25. Horn and Cigarette Lighter
26. Sunroof * Spot Light and Vanity Mirror
27.Radio and Antenna
28. Mode Selector and Blower Motor
29. Remote Controlled Rearview Mirror
30. Pneumatic Suspension
31. Automatic Shoulder Belt (Seat Belt)
and Key Warning Chime
32. ABS
T TROUBLESHOOTING (CRUISE CONTROL)
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W SERVICE PROCEDURE
19. Fuel Gauge

A: SCHEMATIC

i
i Ireeny!
% {FL1.25]
]
} ACC
! ° No. 16
: Jl 45 A II 16 o—df 10A L _ _
| SBF4 4\ o Fuel gauge
z OFF — T ——————— . —————
I Al —] ,
i 1G switch / | & )f | \
f "_L Combination - L;;rf‘?:;
1 ! meter L@y J
a ! - - - -
! I 4
<4WD> i *_‘;
4 /
7 T <FWD> - K—-\\;
N A J—. - -
| N e I e e A RO Y
| ' ' % ' Z
S =
i < £
' ! 1 - ! ' - !
-_l_— I (Sub unit) _J L {(Main unit) | I _ _J
Fuel gauge unit Fuel gauge unit 86491

Fig. 93

1. FUEL GAUGE UNIT

1) Float position While moving float, determine point F
(upper limit position) where float arm contacts stopper
and point E (lower limit position).

2) Standard resistance of fuel gauge unit When float is
at point F (upper limit position) and point E (lower limit
position), measure resistance between terminals (1) and

| B: REMOVAL AND INSTALLATION

1. FUEL GAUGE UNIT
i (Ref. to [2-8] No.W6AD )

'
y
L C: INSPECTION (2) [or between terminals (3) and (2) on 4WD models,
5 and between terminals (3) and (2)], respectively.
‘ Vehicle type 4WD
; FWD
Float position and resistance MAIN UNIT SUB UNIT
F 1014 = 3 809 = 3 729 = 3
Float positionmm (in) (3.99 = 0.12) (3.185 = 0.118) (2.870 + 0.118)
€ 2304 = 3 2520 = 3 2490 = 3
(8.07 = 0.12) (9.92 = 0.12) (9.80 * 0.12)
Normal resistance(FQ) F 20-5.0 05-25 05-25
E 92.0-95.0 50.0 - 52.0 42.0 - 44.0
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%;E\\ L= —

4WD-SUB UNIT

U]

FWD
AWD-MAIN UNT

B8-492

Fig. 94

3) Ensure that resistance gradually changes when float
is slowly moved from point F to point E, and vice versa.
4) Low fuel warning sensor (thermistor) Connect fuel
gauge unit and test lamp (12V-3.0W) to battery, and
connect terminal (2) to fuel gauge unit and terminal (4)
to test lamp, respectively.

Ensure that test lamp remains off when fuel gauge unit
is dipped in fuel and comes on when removed from
fuel.

1 2| 3
4 5|6
Test lamp @5
[S¢)
o op————’

Fig. 95
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WIRING DIAGRAM AND TROUBLESHOOTING 6'3
SUBARU Page
® 1. General Description
2. Working Precautions
3. How to Use Wiring Diagram ......ccccocenvecrveninincnienns 3
1 9 90 4. How to Use Super Multiple Junction (S.M.J.) ....... 4
5. Wiring Diagram and Troubleshooting ........cc.ccvveunune 6
1. POWER SUPPLY ROUTING ....ccccivcrccecininnnnen, 6
2. CHARGING
SERVICE 3. STARTING
4. ENGINE ELECTRICAL (MPFI)
MAN UAL 5. COOLING FAN
6-1 LIGHTING (HEADLIGHT)
6-2 LIGHTING (TAIL.ILLUMINATION-®etc.)
(7.) ROOM LIGHT and DOOR SWITCH ......cccccinnn 10
8. STOP LIGHT
9. TURN SIGNAL and HAZARD

10. TRUNK ROOM LIGHT

11. BACK-UP LIGHT

12. A/T CONTROL

13. A/T SHIFT LOCK

14. AIR CONDITIONER ..ocoviiirirciiiicnicneninae 12

15. WINDSHIELD WIPER and WASHER

16. REAR WIPER and WASHER

17. REAR WINDOW DEFOGGER

18. PARKING BRAKE and BRAKE FLUID LEVEL
WARNING

18. FUEL GAUGE ...

20. COMBINATION METER

21. OIL PRESSURE and TEMPERATURE GAUGE

(22.) POWER WINDOW covoomeooeseoooooeooosossssoesooeeeeeeees 22
23. CRUISE CONTROL
(24.) DOOR LOCK eoooooooeeeeseeoes e eeseessssessesssssesesssssenssnes 24

25. HORN and CIGARETTE LIGHTER
26. SUNROOF*SPOT LIGHT and VANITY
MIRROR ..t rvneenssnsessssas e s sresesrsneevasees 25
(27.) RADIO and POWER ANTENNA ....cccvrviiiennns 29
28. MODE SELECTOR
(29.) REMOTE CONTROLLED REARVIEW
MIRROR .ot nerreesenerssssr s nssssressssnens 30
30. PNEUMATIC (AIR) SUSPENSION
{31.) AUTOMATIC SHOULDER BELT (SEAT BELT) and
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5. Wiring Diagram and Troubleshooting
1. POWER SUPPLY ROUTING

Main fuse box (M/B)
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Fig. 6 BUO1-01A




WIRING DIAGRAM AND TROUBLESHOOTING [0501]6-3

-
@x
wlo| |%
FHEE
BY BY BY
REH [R RY - 8 QIRIQ
o— 6 r— = —g12] ree] [O[Q[]
B— — t 15| e 0
Gk T e 14] HsT Q
1G-2 + R @)
a:@ b:@ c @ : Ignition switch
a:@D e:@D (6 |
E Fuse & relay box (F/B) |
|
—] —ow |
a3 T FB-1
s S e | e O
—O0O—= cé t FB-3
— | | No. 20 15A pry M 52
—-— O -
- No. 21 15A T = :
—OO—
BW |— No. 10 10A —Brw
2oave, 7 t FB-
e—i °51 Y oo 11 20 9—9~ Y6 | FZ—:
| W Ew
a7 el } FB-7
L4 L E{w N
I } FB-8
L RY |
| T T T T No.2 =20a 7| iad iy
] ¢e—O0~ O ———— * o By~ —— — —[FB-9
! No.3 15A N R Ry =
L || &#—O0O0—=—————— * A5 — — — [ — —>FB-1
' No. 17 15A IR e i iy
$— OO~ == =~ — — o fll — =~ — —=]FB-13
O 4 RL . _ | _ Z
— a’ —{FB-14
L — N —— YR
b1 —~ o p12.208 ot-- ] AN --={FB-15
F— Hain fan |—— —
|1 relay ]
— No. 14 10A 36—%: FB-16
— O O0— d8 FB-17
1 Rear defogger relay —
- .7 — — RL
. o~ 204 0 © ﬂi:L FB-18
| Ny, 142 FB-19
el0
miR o1 15A N 9_1_5; 520
& EBrm FB-21
£ FB-
— No. 8 10A =L B-22
—O0- e12) FB-23
] No. 15 10A - RrB
v OO 4 L—RB FB-24
a6 L e11 FB-25
— No. 16 15A ] — Y
OO d FB-26
B TR T FB-27
Br — b——(BR
a2 - - - —t0 - P e » FB-28
— Tail & illumination |—= H ——
] relay ! L lwy
L] - [f1]
i 2
911
u e8]
] a1
- jal
— e7]
2@ e@ @ @
Black)
[3] o = o
alals| n 1
12131 [O]2[3| ([d12}3]4]5 1N2] (I35 [1[21314]5]6] [A12[3[4]5[6]7
4|516 41516 61718910 314(5 6[7(8[9]1011] 718[9 [10{11{12 81911011112(13]14[15

BUO1-01B



6-3(0501]

WIRING DIAGRAM AND TROUBLESHOOTING

5. Wiring

Diagram and Troubleshooting

1. POWER SUPPLY ROUTING
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No. Load No. Load
Ignition relay: Fig. 27, 28
MB-3 Fgue| pump relay? Fig. 28 FB-6 Front door lock switch LH: Fig. 51, 52
Injectors: Fig. 28
our . Fi Shift fock control unit: Fig. 40
P/W circuit breaker: Fig. 49 . A,
MB-4 Automatic shoulder belt control unit: Fig. 59 FB-7 ﬁgzv:"_agz'tgg::'}:cig- gég 40, 59, 61
Sunroof relay: Fig. 84 Automatic shoulder belt control unit: Fig. 59
MB-5 Headlight LH: Fig. 30, 31 FB.8 Hazard switch: Fig. 36
Diode (Lighting): Fig. 30, 31
MB-6 Lighting switch: Fig. 30 N =
Daytime running light control unit: Fig. 31 FB-9 Front washer motor: Fig. 42
MB-7 Head light RH: Fig. 30, 31 Front wiper motor: Fig. 42
Combination meter: Fig. 30, 31 Front wiper switch: Fig. 42
- — FB-10 Rear washer motor: Fig. 43
Radio: Fig. 55 Height control unit: Fig. 58 i Rear wiper relay: Fig. 43
Spot light: Fig. 54 ] F/B light: Fig. 33, 34 Rear wiper motor: Fig. 43
MB-8 Room light (Wagon): Fig. 33, 34 Shift tock control unit: Fig. 40
Step lights: Fig. 33
Luggage room light: Fig. 33, 34 ) . . -
Trunk room light: Fig. 37 FB-11 Cigarette lighter: Fig. 53
MB-9 AJ/C relay holder: Fig. 41 FB-12 Remote controlled rearview mirror switch: Fig. 57
SBF-1 Hydraulic unit: Fig. 61 FB-13 Radio: Flg‘ 55
. Ei Diode (A/C): Fig. 41
SBF-2 AJS compressor: Fig. 58 FB-14 AJC pressure switch: Fig. 41
MPF! control unit: Fig. 29
Combination meter: Fig. 26, 35, 45 .
ALT-1 Daytime running light control unit: Fig. 31 FB-15 ﬁn/;:?:::\g?:fc;?é' :;9'4219' 41
ALT-2 Diode (MPFI): Fig. 28 FB-16 A/C Main fan relay: Fig. 41
Inhibitor switch: Fig. 27, 28, 31
1G-1 Starter interlock refay: Fig. 27, 31 FB-17 AT control unit: Fig. 39
MPF! control unit: Fig. 28 MPFI control unit: Fig. 28
Daytime running light control unit: Fig. 31 Rear defogger switch: Fig. 44
1G-2 Daytime running light relay: Fig. 31 ) FB-18 Condenser (Rear defogger): Fig. 44
Daytime running light high-beam relay: Fig. 31 Rear defogger (Heat wire): Fig. 44
FB-1 Stop and Brake switch:. Fig. 35, 39, 40, 50, 61 . .
Stop light switch: Fig. 35, 39, 40, 61 FB-19 Rear defogger switch: Fig. 44
Shift lock control unit: Fig. 40 L .
FB-2 Horn relay: Fig. 53 _ FB-20 inhibitor switch: Fig. 28 e
Condenser (Horn): Fig. 53 ack-up light switch: Fig.
FB-3 Hydraulic unit: Fig. 61 FB-21 Shift lock control unit: Fig. 40
FB-4 Blower motor relay: Fig. 41, 56 FB-22 Hazard switch: Fig. 36
AJ/S compressor relay: Fig. 58 ABS-G sensor: Fig. 61
FB5 A/S charge solenoid: Fig. 58 FB-23 ABS control unit: Fig. 61
A/S discharge solenoid: Fig. 58 Main relay: Fig. 53
A/S solenoids: Fig. 58 Cruise control main switch: Fig. 63
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[0501] 6-3

No.

Load

FB-24

Combination meter: Fig. 24, 28, 33, 34, 35, 39, 45,
46, 48, 54, 58, 59, 60, 61

Automatic shoulder belt control unit: Fig. 59
Height control switch: Fig. 58

Mode control panel: Fig. 56

Seat belt timer: 60

FB-25

P/W relay: Fig. 49

Check connector: Fig. 39, 58
Evaporation thermo switch: Fig. 41
Blower motor relay: Fig. 41, 56
Height control unit: Fig. 58
Sunroof relay: Fig. 54

Vanity mirror light: Fig. 54
FRESH/RECIRC actuator: Fig. 56

FB-26

AT control unit: Fig. 39
Fuel pump relay: Fig. 28
MPFI control unit: Fig. 28

FB-27

Lighting switch: Fig. 32

FB-28

Parking switch: Fig. 32

FB-29

Ilumination lights: Fig. 32
Combination meter: Fig. 32

FB-30

llumination control unit: Fig. 32 fHlumination
lights: Fig. 32

FB-31

Parking switch: Fig. 32

FB-32

Parking switch: Fig. 32

FB-33

Side marker lights: Fig. 32

FB-34

Rear combination lights (Tail light): Fig. 32
License plate lights: Fig. 32
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WIRING DIAGRAM AND TROUBLESHOOTING

7. ROOM LIGHT AND DOOR SWITCH (WITH STEP LIGHT)

S. . A Model
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To Power Supply Routing Relay box
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Rear door
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Rear door
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6-3 [0 5014] WIRING DIAGRAM AND TROUBLESHOOTING

14-2_AUTOMATIC AIR CONDITIONER

Ignition
switch

To Power Supply Routing

”él FB-24 | FB-11 | MB-9 FB-16 | FB-15 | FB-14 | MB-8 | FB-25 | FB-4
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motor
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Evaporator P
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6-3 [05019] WIRING DIAGRAM AND TROUBLESHOOTING
19. FUEL GAUGE)

To Power Supply Routing

FB-24

m
[14

Fuel a:
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warning
light

\

Combination meter

RW
BrY

1
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é
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L C
o 0
X X
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= : =
C , C
3] 3]
c c
[ [
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Fuel gauge unit Fuel gauge unit
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WIRING DIAGRAM AND TROUBLESHOOTING [05019] 6-3

1. Fuel gauge does not move or does not read correct level.

CONTENTS OF DIAGNOSIS SYMPTOM

Power supply, fuel gauge unit, ground and wiring e Fuel gauge does not move.

harness o Fuel gauge does not read correct level.
Not OK .

1 | Check power supply. Check wiring between battery and fuse. Replace
faulty parts.
OK

Not OK

2 [ Check fuel gauge unit.

Replace fuel gauge unit.

OK

Not OK

3 | Check ground circuit and wiring harness.

Repair faulty ground circuit or wiring harness.

OK

Replace fuel gauge and temperature gauge.

1 Check power supply.
Turn ignition switch and measure voltage at No. 15 fuse.

Specification: Battery voltage

B6-379

Fig. 11

17
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WIRING DIAGRAM AND TROUBLESHOOTING

2 Check fuel gauge unit (FWD model).
Measure resistance between terminals, as shown.

2 Replace fuel gauge unit (WD model)].
Measure resistance between terminals, as shown.

. . Standard resistance
Terminal Condition ohms
E_s FULLY 20 —50
EMPTY 92.0 — 95.0

Connector (on fuel gauge unit side)

fam]

2

@_Lu_

—h

Q TO

Fuel tank (FWD model)
Fuel gauge unit

Advancing direction

ToR2D

B6-503

Fig. 12

Standard resis-
Connectorio- | ferminal Condition tance
ohms
_ o FULL 05 — 25
Main unit side 3-—5
EMPTY 50.0 — 52.0
— FULL 05 — 25
Sub-unit side 1-2
EMPTY 420 — 440

Connector (on main unil side)

2

Clr 3
Q 6| 5}|4

@ |

Connector (on sub-unit side)

N

gauge unit

Fuel tank {4dWD model)

f——tO

Main fuel
gauge unit

\

Cord Advancing direction

TO

B86-504

Fig. 13

3 Check ground circuit and wiring harness.
Check terminals for discontinuity or shortcircuits.

18
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2. Low fuel warning light does not come on or activates erroneously.

CONTENTS OF DIAGNOSIS

SYMPTOM

Power supply, fuel gauge unit, low fuel warning light, e Warning light does not come on when fuel drops

ground and wiring harness

below specified level.
e Warning light comes on when fuel level is above
specified level.

Check power supply.

OK

1 | Check fuel gauge unit.

OK

2 | Check low fuel warning light.

OK

ing harness.

3 | Check and repair faulty ground circuit or wir-

1 Check fuel gauge unit.

Not OK
Check wiring between battery and fuse.
Not OK
Replace fuel gauge unit.
Not OK
“Replace bulb or fuel gauge and temperature
gauge.

Measure current flowing through thermistor when volt-

age is applied to it.

Specification: 60 mA, min. (FULL)
135 mA, min. (EMPTY)

@ m 3-watt lamp or

uda-ohm resislance

]

A

5 2

©° ¥

J

e &
3121
615

a| I

{Unit side) L-

To @D

- Fuel gauge unit

Thermistor

B6-505

Fig 14

19
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6-3 [0 5022] WIRING DIAGRAM AND TROUBLESHOOTING
2 Check low fuel warning light.
Check if low fuel warning light comes on (ignition switch
ON) when connector (No. R77) terminal (2) is grounded. [l
Specification: Warning light comes on. 1 12 3 %
4 5 6 Low fuel
If test checks out “Not OK,” remove combination meter warning light
and ensure that continuity between terminal {12) con- B} N -/1_
nector (i16) (on meter side) and terminal (2). ',,E\]C
B6-506
Fig. 15
3 Check and repair faulty ground circuit or wiring
harness.
Check for discontinuity or shortcircuits between termi-
nals.
20
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22. POWER WINDOW
S. I. A Model

Power
window

i it
breaker

To Power Supply Routing
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6-3 [0 5 024] WIRING DIAGRAM AND TROUBLESHOOTING
24. DOOR LOCK
S. 1. A MODEL
To Power Supply Routing
FB-6 "]
Front door lock o)
switch LH >
D '
Unlo.ck 2 LI:——R R ==1R Rr=11YG o
> Oniock 1 %Eﬁ & 5 iy SN i — 317
Lg L Cg La RG
Lock | = = =
Unlock 1,2 I
' Lock
(2]
A
Front door lock
actuator RH '
Unlock Lock ;
I}
Unlock R R WR T
Lock R &
Lg

|
— l [
]
=
l (O~
=
Lot
[ERE]
||@————
e

0O|| O
B78 |
Rear door lock ] '
actuator RH 11213
el A

Unlock Lock

é A
éJnIock

Lock

2
®

—L
[227]
=
nNE
[
| Rad
=
uiin

Rear door lock

actuator LH 1121314 5:|
617181910
Unlock Lock
v G ®1ue
CUnIock = WY wy =Wy WY SR .
L 1Ry R RY R RE
Lock %; : &8 AZENEER
r_ = L] HEEIN MK
B8
@ |
Rear gate (vlvock = 2] = [3]
actuator agon) A AR
Unlock Lock 911ei11{12013
g v ‘
Unl k| t— '
P, On—QEL__ 187 RLTVR' (Black)
g __YG (Black)
B B e (2] [} (312
Su) 5367:19; 0|11|1zl
. . 13114[15]16]17]18{1920
@ @ BU73-02
Fig. 17
24




K)
K)

3-02

WIRING DIAGRAM AND TROUBLESHOOTING

26. SUNROOF-SPOT LIGHT AND VANITY MIRROR

Combination
meter

ight

?unroof l [AT

Spot light

To Power Supply Routling

—

e

N} 5
[Refer to
foldout @—‘

&
page) o

FB-24 | MB-8 ’ FB-2S [7HB—4
o [ [ >
[+ 4, - 4 @

® 0

RY
LR
Y
R

GY

1(E—
®e

onoof
BT
SHSEN

=
Vanity mirro
illumination

light RH
| mrem— |

Vanity mirro
fllumination
light LH

—

r

(ReD
B8 m—

L

; Sunroof
B control
T unit

1

Sunroof swltch

[05026] 6-¢

——— Open

®
I
|

—=Close

|

oy —
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)
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Fig. 18
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6-3 (05 026] WIRING DIAGRAM AND TROUBLESHOOTING

SPOT LIGHT AND VANITY MIRROR LIGHT

ltem to check M/B F/8 s Vanity
laniti pot " Wiri
e gnmot:'n c light rTlrLor Bulb A\ iring
use switc use ? ight arness
F. 1, SBF-4 g
Symptom No.2s | SBF-3 | FL1.25 F No. 15 | Switch | & h
Spot light does not come on. @] @] @] @] @] @]
Vanity mirror light does not come o o o o ) o o
on.
SUNROOF
Symptom Item to check

{1) Motor for loose installation
(2) Gear or bearing for wear
(3) Cable for wear

(4) Cable pipe for deformities

Motor emits noise.

(1) Blown fuse

{2) Switch for improper function

(3) Motor terminal voltage for abnormalities
Motor does not operate or operate abnormally. {Use sunroof wrench | (4) Relay for improper operation

to check operation of sunroof.} (5) Faulty ground )

(6) Open harness or loose terminal

(7} Control unit for improper function

{8) Limit switch for improper function

Limit switch ASSY

Sunroof wrench insertion hole

‘:‘\ ( ,TL‘\.\ " ™~ v\\ -
N NU control unit
- onrerd B6-388
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WIRING DIAGRAM AND TROUBLESHOOTING [0 5 026] 6.

Detail of Sunroof Control Unit

Spacer
Stopper

Glass

Lid ASSY

Shim

Drain ASSY

Pips grommet

Motor ASSY

Band

10 Deflector ASSY

11 Guide rail ASSY {R.H.)
12 Guide rail ASSY (L.H.)
13 Guide rail cover (R.H.)
14 Guide rail cover {L.H.)
16 Harness ASSY

16 Sun shade ASSY

17 Clip

18 Drein tube (rear)

19 Freme weatherstrip

20 Control unit

21 Pipe stopper

22 Frame COMPL.

23 Garnish

24 Drain tube {front}

25 Bracket (A}

26 Rear drain grommet (R.H.|
27 Rear drain grommet (L.H.]
28 Front drain grommet
29 Hendle

30 Pipe ASSY

31 Limit switches

O OO L WN -

lm

Fig. 19 oot
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—— R i )—T
Blr— ~p-p-joc — )
(O [zt NES
Limlt S/W
@ b i il (150mm)
L :
- o n [
9 NO. 2
g, | %m 3 | D1
o A -
Lep L8 Y 4 close)
Joc [rsIR —
nos Y
L I |
. NO. 3
Limit S/W
G @ TIit
(1] 1]2 12[3] DNE
34 AER 314 ﬁ
B86-507
Fig. 20
Limit switch No. No. 1 No. 2 No. 3
Sunroof posiion Between terminal of connector {S4) 6 and 4 2and 5 3and§ 1and 4
FULL CLOSE O O X X
AUTO STOP before FULL CLOSE O X O X
TILT UP O O X @)
FULL OPEN X X O X
O Continuity exists
x : Continuity does not exists
Limit switch )
No. 1: 150 mm (5.91 in) limit switch
(AUTO STOP POSITION)
No. 2 : FULL CLOSE limit switch
No. 3: TILT limit switch
28
1




WIRING DIAGRAM AND TROUBLESHOOTING

[05027] 6-3

27. RADIO AND POWER ANTENNA S. I. A Model

Front door Twisted
speaker RH wire To Power Supply Routing
e e S FB-7 MB-8 FB-13
& = " o
4
Front door Twisted 9~
speaker LH wire 47 C:) SMJ
T A Aty |- 8] Fol fout®
L2l P& ? pagel G2
T T 2
L) . LR [Z]——LLR LR
mﬁwﬁ__‘ 0 — BG
B39 o 880 @ ]
(A [+ 4
@ Radio
: @ .
WB r—=|wB \IIB
Power RE g GY TZ
antenna Brw [Brw_ BrW
(B8
i
- 878 £
R W reyW
sgggker RH :
BG 12 BG
D:Rw RW RW
Y LY LY
RB RB
@ WR | 11 WR
@)
Rear
speaker LH
RB
Y ®
(Black)
@D Black G2
- 12| == |3
i 12103 1[2]0[3]4 4[5[6]7]8
23 AN HAWEE Speli2i3
Pi8) Black
@ Blue s Black @), @) Black
_ [1]2 {3141
1[213]]114]5]6 S161718{9110111[12 1]2345r—167_1§79 12345;——.6478]5@
718]19]1011]12113 13}14]15]16}17]1819]20 10111]12013]14]15[1 611 7]18]1 9120 11112]13]1 4]15]16]1 711811 9[2021]22
Fig. 21 BU76-02
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WIRING DIAGRAM AND TROUBLESHOOTING

29. REMOTE CONTROLLED REARVIEW MIRROR

S. I. A Model

To Power Supply Routing

FB-12

&)

Rearview

30

mirror RH
==
- LH RH —» %L—'
«UPC(::)JDN—b[_‘_
Remote Change
control
>zl switch switch
LmINHl RH|LH |UP | DN R
Q Q10
@ B T
——G-‘L
Bas @ R r_| OToL] o)
\'f'v——lzL R ﬁ%l?‘j——_b?:“ Q010 é
S e el S R
L _é, LR .2, L
=] el I
Rearview
mirror LH @
«LHE(::)JRH—b .
= [E= ®
-+—UP DN —» 3 Y
>-|Z
HH
m==
Wr—=1]BR
e
(Black)
(1) ®lack s3) Black
__ 1[2] =2 [3] (1121 X [314]
112[3 1{2]3] = 1415 4|516]7]8 Slé]7[8[9]10]11{12] 213 10]
41516 61718[310)11]}2 Q110111112113 16]17[18]19]20] 12{13]14 22|
Fig. 22 BU79-02




6-3 [05031] WIRING DIAGRAM AND TROUBLESHOOTING

31. AUTOMATIC SHOULDER BELT (SEAT BELT) AND KEY WARNING CHIME
S.1 A MODEL

Front Key warning
To Power Supply Routing g@?;céagﬁh switch
FB-24 | MB-4 FB-7 q,
[ 4 0|
I @D %‘Tﬂ
[z I
L]
(A
l "ol .
.
gw_JElew m
>lel.A
= :
e
3
Combinat! @
mggernat en —&
]
i}
—
L o
%
@ o
(Black)- (Gr'ay) (Black)
- [1] (1] S e 1[2 123 T3
iT2 [112]31Z] 314 Z[5l6 Z15l6l7
@B @1 ue b: c: @
i 112] = [3] -
1[2131[1[4]5]6] 4[51617]8 C 112[3[4]5]6]7]8
718191 0j11]12113} SI011I2113 ‘1'2'3‘4[5'6'7'8‘9“0- S0 1213141516
@ (Black)
@D Black ) Black
, [1T2] [} [314]
1121314[X45[6]7]8 1[2131415] — [6]7]18]9 Sléel7[8I9]10(11]12]
(2101 {12113 41516017 101111201 3[1415[16{17118{19[20 13§1411511 611 7{18/19]20 8U81-02A

Fig. 23
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Shoulder beit
buckle switch RH

Front limit % Rear limit switch

switch RH
;é +,$ Motor RH
° =~
3 ” E ”
] _
Diagno1s:is %T—‘ ’—T
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6-3 WIRING DIAGRAM AND TROUBLESHOOTING

7. Electrical Wiring Harness and Ground Point
S.LA Model

Front wiring harness LH
Engine wiring harness
Front wiring harness RH
Bulkhead wiring harness

Front door cord adapter RH
Instrument panel wiring harness
Front door cord RH

Rear door cord adapter RH
Sunroof cord or spot light cord
10 Room light cord (Wagon)

11 Rear door cord RH

12 Rear wiring harness

13 Rear defogger cord (Ground)
14 Rear door cord LH

15 Rear door cord adapter LH

16 Power window main harness

17 Frontdoor cord LH

18 Front door cord adapter LH

19 Transmission cord

20 Rear defogger cord

21 Reasr gate cord

WRNOOOCHWN =

B6-316
Fig. 24 \



Connector Connecting to
No. Pole Color Area No. Name
::; 123 Pink g: :?g Bulkhead wiring harness
P3 13 C-1 F1 Front wiring harness LH
P4 3 CA1 P5 Front door cord adapter RH
P5 3 C-1 P4 Power window main harness
P6 2 B-2 Front speaker RH
P7 2 Green B-2 Front power window motor RH
P8 6 B-2 Remote controlled rear view mirror RH
P9 5 B-2 Front power window sub-switch RH
P10 2 Pink B-2 Front step light RH
P11 4 B-2 Front door lock actuator
P12 35 Blue B-2 ABS control unit
P13 6 B-2 R26 Rear wiring harness
P14 3 B-2 P15 Rear door cord RH
P15 3 B-2 P14 Power window main harness
P16 2 Green B-2 Rear power window motor RH
P17 5 B-2 Rear power window sub-switch RH
P18 4 B-3 Rear door lock actuator RH
P1g 2 Pink B-3 Rear step light RH
P20 2 Gray B-3 Rear ABS sensor RH
P21 6 C-3 Front door lock switch
P22 6 C3 R17 Rear wiring harness
P23 2 Green B-4 Rear power window motor LH
P24 5 B-4 Rear power window sub-switch LH
P25 4 B-4 Rear door lock actuator LH
P26 2 Gray B-4 Rear ABS sensor LH
P27 2 Pink C-4 Rear step light LH
P28 3 C-4 P29 Power window main harness
P29 3 C-4 P28 Rear door cord LH
P30 14 Black C-3 R13 Rear wiring harness
P31 2 C-3 Power window circuit breaker
P32 4 C-3 Power window relay
Egj ?g gg A/S control unit
P35 2 Green C3 Front power window motor LH
P36 2 C-3 Front speaker LH
P37 e] C3 P38 Power window main harness
P38 9 C3 P37 Front door cord adapter LH
P39 3 C-2 B840
P40 13 C-2 B39 Bulkhead wiring harness
P41 2 Pink C-2 B38
P42 40 C-2 B26 Bulkhead wiring harness {SMJ)
P43 16 Cc3 Remote controlled rear view mirror LH
P44 14 C-3 Power window main switch
P45 2 Pink C-3 Front step light LH
P46 3 Gray C-3 Front door latch switch LH
P47 3 Gray B-2 Front door latch switch RH
P48 20 Black B-1 P4g Front door cord adapter RH
P4g 20 Black B-1 P48 Front door cord RH
P50 4 Cc-2 P51 Front door cord LH
P51 4 C-2 PS50 Front door cord adapter LH
P52 20 Black C-3 P53 Front door cord LH
P53 20 Black C-3 P52 Front door cord adapter LH
P54 10 B-2 P55 Rear door cord adapter RH
P65 10 B-2 P54 Rear door cord RH
P56 10 B-3 P57 Rear door cord LH
P67 10 B-3 P56 Rear door cord adapter LH
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S. 1. A Model

1. POWER WINDOW MAIN HARNESS,DOOR CORD AND GROUND POINT

|

S

m%\w_\%l’q\m.alw =t .,w

Fig. 25-2
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