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IN-2 INTRODU(:‘.TION — How to Use This Manual

HOW TO USE THIS MANUAL

To assist you in finding your way through this manual, the Sec-
tion Title and major heading are given at the top of every page.

An INDEX is provided on the 1st page of each section to guide
you to the item to be repaired.

At the beginning of each section, PRECAUTIONS are given
that pertain to a// repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING tables are included for each system to
help you diagnose the system problem and find the cause. The
repair for each possible cause is referenced in the remedy col-
umn to quickly lead you to the solution. ’

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It

identifies the components and shows how the parts fit
together.

Example:

@>————Snap Ring
Spacer

Oil Pump Outlet Pipe

Oil Pump Body
Oil Pump Strainer

Oil Pump
Drive Shaft

Oil Pump
Plug————@ Driven Gear
Spring

|kg-cm (ft-Ib, N-mﬂ : Specified torque
& Non-reusable part

LUOB53
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Hustration:
what to do and where

The procedures are pre?sented in a step-by-step format:
® The illustration shows what to do and where to do it.
® The task heading tells what to do.

® The detailed text tells #ow to perform the jtask and gives
other information such as specifications and warnings.

Example:

s/ Task heading: what to do
2. |IF NECCESSARY, REPLACE DRIVE SHAFT BEARING
Using SST, replace the No.1 bearing by using No. 2 bear-

ing as a guide.

SST 09215-00100 (09215-00120, 09215-00150,
09215-00160, 09215-00210, 09214-00220)

Set part No. Component part No.
Detail text: how to do it

(i) Tighten the No. 3 and No. 7 bearing [cap bolt a little at
a time and in the sequence shown jn the figure.

Torque: 500 kg-cm (36 ft-1b, 49 N-
Specification

This format provides the experienced technigian with a FAST
TRACK to the information needed. The uppericase task heading
can be read at a glance and only when necessary, the text
below it provides detailed information. Iimportant specifications
and warnings always stand out in bold type.

REFERENCES

References have been kept to a minimum. However, when they
are required you are given the page to go to.

SPECIFICATIONS

Specifications are presented in bold type throughout the text in
the applicable step. You never have to leave the procedure to
look up your specifications. All specifications are also found in
Appendix A, Specifications, for quick reference.

WARNINGS, CAUTIONS, NOTE

® WARNINGS are presented in bold type, and indicate there is
a possibility of injury to you or other people.

® CAUTIONS are also presented in bold tyjpe, and indicate the
possibility of damage to the components being repaired.

® NOTES are separated from the text but do not appear in boid
type. They provide additional information to help you effi-
ciently perform the repair.
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#0083

Seal Lock Adhesive

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the right side of the
cylinder block.

GENERAL REPAIR INSTRUCTIONS

1.

Use fender, seat and floor covers to keep the vehicle clean
and prevent damage.

During disassembly, keep parts in order to facilitate
reassembly.

Observe the following:

(a) Before performing electrical work, disconnect the
negative (=) cable from the battery terminal.

{b) Ifitis necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the
negative (=) terminal which is grounded to the vehi-
cle body.

() To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight up
without twisting or prying it.

(d) Clean the battery terminal posts and cable terminals

with a shop rag. Do not scrape them with a file or
other abrasive object.

(e) Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation. Do
not use a hammer to tap the terminal onto the post.

{fl Be sure the cover for the positive (+) terminal is pro-
perly in place.

Check hose and wiring connectors to make sure that they
are secure and correct.
Non-reusable parts

(a) Always replace cotter pins gaskets, O-rings, oil seals,
etc. with new ones. .

{b) Non-reusable parts are indicated in the component
illustrations by the “¢’' symbol.
Precoated Parts

Precoated parts are the bolts, nuts, etc. which are coated
with a seal lock adhesive at the factory.

fa) If a precoated part is retightened, loosened or caused -
to move in any way, it must be recoated with the
specified adhesive.
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(b) Recoating of Precoated Parts

(1) Clean off the old adhesive from the part's
threads.

(2) Dry with compressed air.

(3) Apply the specified seal lock adhesive to the
part's threads.

() Precoated parts are indicated in the component
illustrations by the ""*’* symbol.

7. When necessary, use a sealer or gaskets to prevent leaks.

8. Carefully observe all specifications for bolt torques.
Always use a torque wrench. '

9. Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where specified
and follow the proper work procedure. A list of SST and
SSM can be found at the back of this manual.

10. When replacing fuses, be sure the new fuse is the correct

amperage. DO NOT exceed the fuse amp rating or use one
of a lower rating.

11. Care must be taken when jacking up and supporting the

vehicle. Be sure to lift and support the vehicle at the
proper locations.

{a) If the vehicle is to be jacked up only at the front or

rear end, be sure to block the wheels in order to
ensure safety.

(b) After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on
the vehicle raised on a jack alone, even for a small job
that can be finished quickly.

12. Observe the following precautions to avoid damaging the
parts:

(a) Do not open the cover or the case of the ECU unless
absolutely necessary. {if the IC terminals are touched,
the IC may be destroyed by static electricity.)

(b) Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.

{c) When disconnecting vacuum hoses, pull on the end
~ of the hose, not the middle.

(d) When separating electrical connectors, pull on the
connector itself, not the wires.
mp

WRONG CORRECT
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EM-2  ENGINE MECHANICAL — Description

The 7M-GE and 7M-GTE engines are an in-line 6-cylinder 3.0 liter DOHC 24 valve engine.

7M-GE. (MA)

g >

= - S
i

7M-GE (MS)

7M-GTE
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 ENGINE MECHANICAL — Description - EM-3

The 7M-GE, 7M-GTE engines are an in-line 6-
cylinder engine with the cylinders numbered 1-2-
3-4-5-6 from the front. The crankshaft is sup-
ported by 7 bearings specified by the inside of the
crankcase. These bearings are made of kelmet.

-The crankshaft is integrated with 8 weights
which are cast along with it for balancing. Qil holes

- are built into the crankshaft for supplyirig oil to the

connecting rods, pistons and other components.
These engine’s ignition order is 1-5-3-6-2-4 .

- The cylinder head is made of aluminum alloy, with

a cross flow type intake and exhaust layout and
with pent roof type combustion chambers. The
spark plugs are located in the center of the com-
bustion chambers.

- Exhaust and intake valves are equipped with
irregular pitch springs with symmetrical ends
made of oil tempered silicon chrome steel wire

‘which are capable of following the valves even at
‘high engine speeds.

Both the exhaust side cam shaft and the intake
side cam shaft are driven by a single timing belt.
The cam journal is supported at 7 places between
the valve lifters of each cylinder and on the
cylinder head of front end. Lubrication of the cam
journal and cam is accomplished by oil being sup-
plied through the oiler port in the center of the
camshaft.

Adjustment of the valve clearance is done by

‘means of an outer shim type system, in which

valve adjusting shims are located above the valve
lifters. This permits replacement of the shims
without removal of the camshafts.

The resin timing belt cover is made in 2 pieces.

Pistons are made of highly temperature-resis-
tant aluminum alloy, and depressions are built into
the piston head to prevent interference with
valves.

Piston pins are the full-floating type, with the
pins fastened to neither the piston boss nor the
connecting rods. Instead, snap rings are fitted on
both ends of the pins, preventing the pins from
falling out.

The No. 1 compression ring is made of stainless
steel and the No. 2 compression ring is made of
cast iron. The oil ring is made of a combination of
stainless steel. The outer diameter of each piston
ring is slightly larger than the diameter of the
piston and the flexibility of the rings allows them
to hug the cylinder walls when they are mounted
on the piston. Compression rings No. 1 and No. 2
work to prevent the leakage of gas from the
cylinder and the oil ring works to scrape oil off the
cylinder walls to prevent it from entering the com-
bustion chamber.

The cylinder block is made of cast iron. It has 6
cylinders which are approximately 1.6 times the
length of the piston stroke. The top of the cylin-

ders is closed off by the cylinder head and the

lower end of the cylinders becomes the crankcase,

in which the crankshaft is installed. In addition, the
cylinder block contains a water jacket, through
which coolant is pumped to cool the cylinders.
The oil pan is bolted onto the bottom of the
cylinder block. The oil pan is an oil reserv0|r ‘made

‘of pressed steel sheet. A dividing plate'is included

inside the oil pan to keep sufficient oil in the bot-
tom of the pan even when the vehicle is tilted. This

kdlwdmg plate also prevents the oil from making

waves when the vehicle is stopped suddenly and
thus shifting the oil away from the oil pump suc-
t|on pipe.
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ENGINE MECHANICAL — Troubleshooting

TROUBLESHOOTING

@ [gnition coil

® lgniter

® (7M-GE)
Distributor
{7M-GTE)
Cam position sensor

High-tension cord disconnected or broken

No fuel supply to injector
® No fuel in tank
@ Fuel pump not working
® Fuel filter clogged
@ Fuel line clogged or leaking

EFl system problems
ISC system problem
Spark plugs faulty
Low compression

Problem Possible cause Remedy Page
Engine overheats Cooling system faulty Troubles_hoot cooling system| CO-4
‘ : incorrect ignition timing Reset timing . | EM-17
Engine will not crank or |  Starting system faulty Troubleshoot starting system; 8T-2
cranks slowly - - ‘ .
Engine will not start/ Vacuum leaks Repair as necessary
hard to start ® PCV hoses .
{cranks OK) @ {w/ EGR)
: EGR valve
- @ Intake manifold
® Air intake chamber
® Throttle body
@ {SC valve
Puliing in air between air flow meter and “Repair as necessary Fi-96, 98
throttle body . ; _ ‘
Ignition problems - Perform spark test 1G-5, 12

Inspect cord
Troubleshoot EFl system

Repair as necessary
Check ISC system
Inspect plugs
Check compression

IG-6, 13
FI-12. -

FI-108
1G-7
EM-26, 27

Rough idle, stalls or
misses

Vacuum leaks

- ® PCV hoses

® (w/ EGR)

EGR valve
Intake manifold
Air intake chamber
Throttle body
ISC valve

Pulling in_ air between sir flow meter and
throttle body

Incorrect idle speed
Incorrect ignition timing

Ignition problems
@ Ignition coil
@ |gniter
® (7M-GE)
Distributor
(7M-GTE)
Cam position sensor

High-tension cord faulty
EFl system probiems

Repair as necessary

Check I1SC system
Reset timing
Perform spark test

Inspect cord
Repair as necessary

C

Fi-96, 98

FI-108
EM-17
IG-5, 12

IG-6, 13
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TROUBLESHOOTING (Cont'd)

Problem Possible cause Remedy Page
Rgugh idle, stalls or Spark plugs faulty Inspect plugs - 1G-7
misses (cont'd) Engine overheats Check cooling system. ' CO-4

: Low compression -Check compression EM-26, 27
Engine hesitates/ Vacuum leaks Repair as necessary
poor acceleration ® PCV hoses :
- @ {w/ EGR)
EGR valve
® Intake manifold
® Air intake chamber
® Throttle body
® [SC valve
Pulling in air between air flow meter and Repair as necessary FI-96, 98
throttle body ‘ ' ‘
incorrect ignition timing Reset timing EM-17

Emission control system problem
{cold engine)
® (w/ EGR)
EGR system always on

High-tension cord faulty
Fuel system clogged

Air cleaner clogged

EF| system problems

Check EGR syStem -
Inspect cord

Check fuel system
Check air cleaner
Repair as necessary

Spark plugs faulty inspect plugs 1G-7
Engine overheats Check cooling system CO-4
Low compression Check comprassion EM-286, 27
Engine diesels EF| system problems Repair as necessary
(runs after ignition
switch is turned off)
Muffler explosion Deceleration fuel cut system always off Check EFl {fuel cut} system FI-128
(after fire) on
deceleration only
Muffler explosion Air cleaner clogged Check air cleaner EM-7
(after fire) all the time EFI system problem Repair as necessary
Incorrect ignition timing Reset timing EM-17

Engine backfires

Vacuum leak
® PCV hoses
® (w/ EGR)
EGR valve
® Intake manifold
® Air intake chamber
® Throttle body
® [SC valve

Puliing in air between air flow meter and Repair as necessary FI-96, 98
throttle body

EFI system problerh Repair as necessary

Insufficient fuel flow Troubleshoot fuel system

Incorrect ignition timing Reset timing EM-17
Carbon deposits in combustion chambers Inspect cylinder head EM-37

Check hoses and repair as
necessary




A

EM-6

ENGINE MECHANICAL — Troubleshooting

TROUBLESHOOTING (Cont'd)

Problem Possible cause Remedy . Page
Excessive oil Oil leak 'Repair as necessary
consumption PCV line clogged . Check PCV system
Piston rings worn or damaged Check rings EM-65
Valve stem and guide worn ‘ Check valves EM-37
. Valve stem seal worn Check seals EM-37
Poor fuel economy Fuel leak Repair as necessary
Air cleaner clogged Check air cleaner - EM-7
incorrect ignition timing Reset timing EM-17
EFl system problems Repair as necessary
® Injector faulty :
® Deceleration fuel cut system faulty e Tl ,
ldle speed too high -~ Check ISC system FI-108 2,
Spark plugs faulty Inspect plugs IG-7 (&%
EGR system always on Check EGR system
Low compression Check compression EM-26, 27
Tires improperly inflated Inflate tires to proper pressure
Clutch slips Troubleshoot clutch
Brakes drag Troubleshoot brakes
Unpleasant odor Incorrect idle speed Check ISC system FI-108
Incorrect ignition timing Reset timing EM-17
Vacuum leaks Repair as necessary
® PCV hoses
® (w/ EGR)
EGR valve
® [ntake manifold
® Air intake chamber
® Throttle body
EFI system problems Repair as necessary
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MA0293

ENGINE TUNE-UP

INSPECTION OF ENGINE COOLANT

(See page CO-5)

INSPECTION OF ENGINE OIL
(See page LU-5)

INSPECTION OF AIR FILTER

(a) Visually check that the air cleaner element is not
excessively dirty, damaged or oily.

~ {b) Clean the element with cc’:mpréssed air..
First blow from back side thoroughly. Then blow off
the front side of the element. - S o

INSPECTION OF BATTERY
(See page CH-3)

INSPECTION OF HIGH-TENSION CORDS
(See pages 1G-6, 13)

INSPECTION OF SPARK PLUGS
(See pages 1G-7 to 9)

INSPECTION OF DRIVE BELT
(See page CH-4)
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ENGINE MECHANICAL — Engine Tune-up

INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCE - |

‘NOTE: Check and adjust the valve clearance while the
-engine is cold.

- (7M-GE)
REMOVE AIR INTAKE CONNECTOR

1.

EM3488

Fl1668

(a)

(b)

{c)

)

o
(f)

(@)

(h)

Remove the PCV pipe.

(ex. MS RHD)

Disconnect the accelerator connecting rod.

Disconnect the water by-pass hoses from the throt-
tle body.

Disconnect following hoses: -

@ (w/ EGR)

VSV hoselfor EGR)

® (w/ TWC)
BVSV hose

® (w/ EGR)
EGR vacuum modulator hoses

® No.7 air hose
Disconnect the throttle position sensor connector.
Remove the throttle body bracket(s).

Remove the air intake connector bracket mounting
bolts. , ( B
. o

Remove the four bolts, two nuts, air intake connector
and gasket. ‘

REMOVE CYLINDER HEAD COVERS
(See pages EM-59, 60)
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EM3014

- EM2880)

EM2891

‘ Qo@)ood ©

" EM2892

SST {A)

EM3522

3.

MEASURE VALVE CLEARANCE
a) Set No.1 cylinder to TDC/compression. ,
® Tumn the crankshaft pulley and align its groove
with the ““O’" mark on the No.1 timing belt cover.

® Check that the valve lifters on the No.1 cylinder
are loose and valve lifters on the-No.8 cylinder are
tight.
If not, turn the crankshaft pulley one complete revolution.

(b) Measure the clearance of No.1 {IN) and No.4 (|N) and
No.1 (EX) and No.5 (EX) valves.

° Measure only those valves mdlcated in the figure..

® Record the measurements which are. out of
specification. They will be used later to determine
the required replacement shims.
Valve clearance (Cold):
Intake 0.15 — 0.25 mm (0.0059 — 0.0098 j=:
Exhaust 0.20 — 0.30 mm (0.0079 — 0.0118%.:

(c) . Turn the crankshaft pulley 2/3 revolution (240°) and
measure the clearance of No.3 (IN) and No.5 (IN) and
No.3 (EX) and No.6 (EX) valves.

@ Check that the valve lifters on the No.3 cylinder
" are loose.

- ® Measure only those valves indicated in the figure.

® Record the measurements which are out of
specification. They will be used later to determine
the required replacement shims.

{d) = Turn the crankshaft pulley 2/3 revolution (240°) and
measure the clearance of No.2 (IN) and No 6 (IN) and
No.2 (EX) and No.4 (EX) valves. ,

® Check that the valve ln‘ters on the No 2 cyli
are loose. # :

® Measure only those valves indlcated in the figure.

® Record the measurements which are out of
specification. They will be uséd later to determine
the required replacement shims.

ADJUST VALVE CLEARANCE - -
(a) Remove the adjusting shim,

® Turn the crankshaft pulley to posmon the Iobe on
the adjusting valve camshaft upward.

® Using SST (A), press down the valve lifter and
place SST (B) between the camshaft and valve
lifter. Remove SST (A). |

SST 09248-55010

NOTE: Before pressmg down the valve lifter, posmon the
notch toward the spark plug.
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EM4538

EM0532

Fl1668

® Remove the adjusting shim with a small
screwdriver and magnetic finger.

{b) Determine the replacement shim size by using the
following (Formula or Chart).

® Using a micrometer, measure the thickness of the
shim which was removed.

® Calculate the thickness of the new shim so the
valve clearance comes within specified value.

L - Thickness of shim used
A e Valve clearance measured .
N ... Thickness of shim new

intake N=T+ (A — 0.20 mm (0.0079 in.)}
Exhaust N =T + (A — 0.25 mm (0.0098 in.))

® Select a new shim with a _thickness as close as
possible to the calculated value.

NOTE: Shims are available in 17 sizes, in increments of .
0.050 mm (0.0020 in.), from 2.500 mm {(0.0984 in.) to
3.300 mm (0.1299 in.).

{c) Install a new adjusting shim.
® Place a new adjusting shim on the valve lifter.

® Using SST (A), press down the valve lifter and
remove SST (B).

SST 09248-55010 (,
RECHECK VALVE CLEARANCE

INSTALL CYLINDER HEAD COVERS
(See pages EM-59, 60)

INSTALL AIR INTAKE CONNECTOR

(a) Install a new gasket and air intake connector with the
four bolts and two nuts.

Torque: 180 kg-cm (13 ft-Ib, 18 N'm)
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b) Install the air intake connector bracket mounting
bolts. -

.-(c) " Install the throttle body bracket(s).
{d) Connect the throttle position sensor connector.

(e}, Connect following hoses:
® No.7 air hose

® (w/ EGR)
EGR vacuum modulator hoses
® (w/ TWC}
BVSV hose
® (w/ EGR)
VSV hose (for EGR)
- {f} Connect the water by-pass hoses.
. @ {ex. MSRHD) =
' .- Connect the accelerator connecting rod.
e (h) - Install the PCV pipe:. '
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(7M-GTE)

1. REMOVE ISC PIPE .

{a) Disconnect the hoses from the ISC pipe.
(b) Remove the two bolts and ISC pipe.

2. REMOVE PCV PIPE WITH HOSES

(a) Disconnect the oxygen sensor wire from the two
clamp. o

(b) Disconnect the No.4 PCV hose from the PCV pipe.
{c) Remove the two bolts.

(d) Disconnect the PCV pipe with hoses from the
: cylinder head covers and throttle body.

3. REMOVE INTAKE AIR CONNECTOR

{a) “Disconnect the air valve hose from the intake air con-
nector.

{b) Loosen the clamp and remove the two bolts.
() Remove the intake air connector.

4. REMOVE IGNITION COVER
{a)} Remove the oil filler cap.
(b) Remove the five nuts and ignition coil cover.

5. REMOVE IGNITION COIL WITH BRACKET
(a) Disconnect the connector and ground strap.
(b) Remove the nut.

(c) Remove the No.1 and No.2 high-tension cords from
the ignition coil and clamp.

(d) Remove the ignition coil with bracket and high-ten-
sion cords.

(e) Remove the No.1 and No.2 high-tension cords from
the spark plugs.
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6. REMOVE CYLINDER HEAD COVERS
- (@) Remove the accelerator link.

(b) Disconnect the No.3 PCV hose. .

‘{c) Remove the cylinder head covers.

+ 7. MEASURE VALVE CLEARANCE
(See step 3 on page EM-9)

8. 'ADJUST VALVE CLEARANCE -
* ‘(See step 4 on pages EM-9, 10)

9. ach‘EcK VALVE CLEARANCE

10. INSTALL CYLINDER HEAD COVERS o
(See pages EM-E9, 60) Lok ‘ %

4 11._INSTALL IGNITION COIL WITH BRACKET
-~ =(a) Install the.No.1 and No.2 high-tension cords to spark
.y Plgs. .
{b) Install the ignition coil with'bracket and high-tensior’"
cord. (See’page IG-15) .
{c) Install the No.1 and No.2 ﬁigh-teﬁsignwbgfds to igni-

tion coil and clamp. .

{d) Install and torque the nut.
Torque: 55 Kg-cm (48 in.-Ib, 5.4 N'm)

 NOTE: Do not over tighten the nut.
e) Connect the ground strap and connector. C_,

12. INSTALL IGNITION COIL COVER

(@) Install the ignition coil cover with the five nuts.
(b) Install the oil filler cap. ’
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EM3524

(@)

b)

()
d)

© 13. INSTALL INTAKE AIR CONNECTOR

Install the intake air connector to throttie bddy.
Install and tighten the two nuts. ‘
Tighten the clamp. |

Connect the air valve hose to intake air connector.

14.  INSTALL PCV PIPE WITH HOSES

{a)

) -

{c)

"

]

1¢ 18,

' {b)

install the PCV pipe with hoses to the throttle body
and cylinder head covers.

Install and tighten the two bolts.
. Connect the No.4 PCV hose to the PCV pipe.
- Connect the oxygen sensor wire to the two clamps.

INSTALL ISC PIPE
" fa)

Install the ISC pipe with the two bolts.
Connect the hoses to the ISC pipe. ;
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S Adjusting Shim Selection Using Chart
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] 02/04)04 04106 /06106/06 elo8o8l08[10(10[10[10[10/12[12[12)14]v4|1 4| 1414 }v6]18[1 6]18]18]1 81 8[1 820J20R20122[22 12222122124 R4 R4 26 26 28 28|
: lo4loap4loslosloeloslosjoslpsios|1of1o[1oj10[1212(12[12[14[14]14[14]1 61 8[16[16]1 8[1 8]1 81 8]20}20202012212212212 2124124 R4 24 R6 26 28128
2 4104104 D8 0806608 El08 DB 0)10[10/1 01 2[12(12[12)14]14]14]1 4|1 8]v6[1 8161 8]18[1 81 8]201200201202 21222222124 124 24 R4 2626 28R 8I30] .
4 loaloe s oelosloslosiosjos10f10[10[12[12[12[12[12[14]14]1 a]1 6]1 6|1 6|1 6]18]1 8]1 81 8]20]2020[20/20]22[22[2224/24 2424 R4 626 R8RBIRO
4joslosn6loslossloshs|1010/10012[12[12[1212]14]14)14]16]i 6161 6l16]18]18] Rolzol2ol22/22/22]2412424]24124 26 26126128 [28830[30)
j losloslosloslosloslosjoslt of1 ofv o[t ol 2[1 2[1212]14]14]1 41 4]1 8]1 6[16]1 61 8|1 8]1 81 s20[2020]20122122[22]22]24 12 4[24 124126126 2612828 D@ BOI30
6j0sjos p8iosiosios|10/10[10110]12]12/12[12[14]14]14]1411 6161 61 6[1 1 8]1 hsRoROOROR2212122124 2424 R4 626 RE RERB 2B BOROR2
3losjosloelosiosos|10/10[10]10[10]12/12{12[14]14]14]14[1 4|1 61 6]1 61 8[1 8|1 8[18] 18202020222 22212 2(22[24124]24126 2626126 R6 128 I,
f 3[volto{10{10(12]12|12[14]14|14]14[14{16]16[16/18|18[18(18[18[20120[20122{2222(22/22!24/24124[26/26(26(26|26/28!28|28!30[30{30/3030(3232132 34 34
3 1oj10] 0} 21 2|1 2[12[1 4} 4]1 4]1 41 6[1 61 6]1 6]1 81 8[1 8]1 8120[20]20[20122[22[22[22]24 24 /24 24 2626 [26/26128128]28]28/303030130132 32 32[3234 134
oj10j10012]1 2(12]1 2]14]1 4|1 4]14]1 81 6]16[16]1 8181 8]1 8]20]20}20[20[22]22122[2224]24]24]2 4 26 12 8[26|26[28]2812 8[28[30[30130130/32[3213232 34 34
1ol 2[12)12[12]12]14[14]14]16]18[1 6[16]18]18]1 8]1 8]20120[20[20]2022[22[22(24]24]24]24]24 262626 28/28]28128]28[30130130132132]32[3232[34 134
2|12[1212[12)14[1414|16]16[16]1 611 8[18[1 81 8]20[20120]20[20122122[22124]24|24]24{2 412626 |26 128128128128 [28/30{30/30[3213232{32(3 2134 34 ]34
120121211411 4}1 41141 6]16]1 8]1 8[18]1 8}18]1 8]20[20l20]20122122(22[2 2242413 4]2 4126126126 126 g aj2el28l30l0l3030k2RR2132[32 84344134
1221414141461 61 6[16)1 818181 Bl20]202020[22[22 212228124 24 24 26126 2626128 R 828128 [30[30[3 030k 23232182 (34184 [32 34
2\ 2[1414]1 A 4141616161 8181 8181 Bj20]2020 (22122 2222|2224 /2412 vezezelze]z?[za’ga siaol3oj3opolaop2[2132 3413414 34|
121 a]14]14[14[14[1 6[18[16[18[18]18]1 8|1 8[20)20[20{22[2 2]22[22[22 4{24!2426}2625}2523{23[25[:3}30 oRojaojsojsz32ls2B43415434134] -
2[12)14]14]14]14]16[16]18}16]18]1 8]18]18]20[20R20[2022[22[22[2224[24[24]24 12626262 6[28128]2812830/30/30/3032[3 23 2[3 2134 [34 134134
14[14|14[14]16(16]16{18(18]18[18[18]20[20[20[20[22(22[22[22[24[24[24[242612626/26[28]28128]28130/30}30[30[32/32[32(32[34]34]34 34|
14[14)14]16[16[16[1 6]1 818]18[18]20[2020{20R20[22[22[2 2[24[24[23124[24]262626[28]2828]28]28[30}30130[32/32[32[3232[34/34[34
14]16[16[16[16[16[18{18[18[20[20{20]2020[22[22[22124[2 4124241242626 [28]28]28/2812828{3030/30/32/32(32[32/32}34[34 134
14[16/161 616181 8)1 811 820[20/202022{22122{22]24{24124/24]26[26126126/28128[28]2830/30/3030132/32[323 2/34134/34 34
16[16)16[1¢[18]18[18[18120[20(2020[22{22[222]24[24124 242626 2626128 ]2828[28/30[30[30[30[32]32[32[3 2134134134134
12)14[v41816]1 6[18[18]1 81 81820[20[20[22[22[22]2222[24]24{24]26(26]26[26]26128[28128[30/3013030/30/32132[32134[34 3434134
2 14141513113“31313[131..,""”1 22122[22122(2424/24/28| 6[26‘23|2spapajza[mm. 30130130/32132132 .4&1uqﬂ33.
1414]16]16]18|18]18]18/20[20120120/222212222124/24124 'M9526p6ps|zalza|2alza]soposo 032132/32132832134134]34]
1416}16[18]1 8[1 8[1 8[20[20[20[20[22[22]22[22(24[24]24 24 26]26 26126128128 28128130[30(30130[32 32132(32[34 3434 [34]
14151a1a|1a1nm 20(20/20/20 lllul‘"‘"“"""6]28\2628[29[28[2826 0130|30{32[32132|32/3234 134134
16]1618]18]2020120[2020122122[22[24]24124124]24126 6126/28[2812828[28[30[30[3032[32[32132{32}3434 34|
16]16[18(18(20[202020}22[22]22122[24]24[24]24 2626 26[26]28[28[28[28[30[30[30130[32{32(32|32|34 13434 34
16[1618[18[20/20[20220[22(22[222212424[24]24]26(26]2626]28[28 282 8[30[30[30[3032[32[32{32[34]34]34]34)
10541 - 0,550 |18]16[18]1812020[2022]22[22[22|2212424(24]26]2626[2626]28]28[28}30[30[30(30[30/32[32[3234134]34134]34
0881 - 0570 [18}18[182020[22)22]2222[22[2424 2426 ]26(26]26[26]2828[28[3030[30[30/30[32 2&39" 4[34[34{34
%..0'571 — 0.575 [16/18)18120i20{22122122(22124124[24}24]26126(26[26]28[28[28[2830[30]30/30[32[32{32[32[34134/34]34]
| 0576 - 0.590 J1818[20{20[22[22[22[22]24]24]24]24 2626262 6[28[28[28[28(3030[30[30(32{32[3232[34]34[34 34
0591 - 0.600 [18[18[2020/22[22[2224[24[24]242426[26]26[28]28[28[2828[30[30[3032[32132(32[32[34]34/34|
0.801-—-0.820 |1820[20122]22[2424242424]26]2612¢[28(2828/28/28]30R0[3032|32[32(32}32[34[34134)
0.621 - 0.625 [1812020[22122[24]24[24]24]26/26[26 612828/2828}30{30130{30[32[32[323 3434[34]
0.626 = 0.640 [20[2022(22[24]24[24]2 26[26[26/26128[28]28|28]30130[3030[32(32/32[32]34[34 134 /34
0.641 - 0.650 20120122122 [24[2424]26[26{26[26/2628[28/28(30/30[30[30[30/32|32[32]34]34]34]34 34|
0651 - 0.670 [20122[22 ""9626128128126&8!23128“"'"“ 30130i32[32132[34/34[34/34134/
0671 - 0.675 [20[2222124[24]26(26[26/26]28(28]28[28|30(30(30[3032/32[32{32[34[34[34(34
0.676 - 0.890 [22[22[2424]26(26(26[26[28/28]2828/30[30[30[30|3232/32 323434134 ]34
0.891 = 0.700 [22[22]24[24[26[26[2612828]28/282830/30(30/32(32[32(3232{34/34/34
0.701 - 0.720 '22[24]24]26]26[28]282828]28[30/30{30[32{32(32{32[32/34 3434
10721 - 0.725 [22]24]2426[26[28[28]28]28]30(30/30130/32(32[32/32[34|3434]34!
i1 0.726 - 0.740 [24/24[26]26[28(28/28[2830/30/30/30}32(32/32(32/34/3434 34
0.741 - 0.750 [24[2412826[28[28[28[3030[30[30[301323232/34|34 34 /34
0.751 - 0.770 [24]262628!28/30/3030[30{30[32[32]32(34{34/34]34)
10771 - 0.775 24/26}26/2828(3013030}30[32[3232132[34[34{34 /34
:[0.778 - 0.790 |2626[28[28/3030[30/30[32/32[32[3234[34[34[34 . :
10.791 < 0.800 5P528}23 30130[(3032/32132132132 3434 [34 .. Shim thickness mm '(in.)
0.801 - 0.820 26[2828)30;30(32[3232[32/32/34/3434 Shm . ST .
0.821 - 0.825 [2628/28/30/30132(32[32/32/34[34 13434 L im [ il
0.826 - 0.840 2slza|---rm 32[32[32[32[34/34|34/34 No. Thickness ‘No. Thwkness_
- 0.841 - 0. 2. 30130132132[32134/34(34{34:34 e
SRSt o705 R so0Rzb b absss 02 |2.500 (0.0984)] 20 |2.950 (0.1161)
. - 30|30132i32[34134[34/34] T -
L ers —tes0 Doz daepane 04 |2.550 (0.1004)| 22 |3.000 (0.1181)
.10:891 - 0.900 [30(30{32(3234/34/34 b ‘
1. .[0.901 ~ 0.925 3032[3234/34| 06 12.600 (01024) 24 |3.0650 (01201)
|, - 0. 32[32/34134 -
S —sas o 08 |2.650 (0.1043)| 26 |3.100 (0.1220)
0.978 - 1,000 [34]34 ]
1 . . . .
1001 - 1025 39 Intake valve clearance (cold): 0 2700 (0.1063)| 28 |3.150 (0.1240)
0.15 — 0.25 mm (0.006 — 0.010 in.) 12 12.750 (0.1083)| 30 [3.200 (0.1260)
Example: A 2,800 mm shim is Installed and the | 14 [2.800 (0.1102)| 32 [3.250 (0.1280)
measured clearance is 0.450 mm :
Replace the 2.800 mm shim with 16 (2.850 (0.1122)| 34 (3.300 (0.1299)
shim No. 24 (3.050 mm). 18 12.9000.1142)
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Adjusting Shim Selection Using Chart

EXHAUST
» " installed Shim Thickness (mm):
. O ociwiolo|o|w|Q [=1F:] olo|w|o Qw|ololo|lw|o Q| [-35-31J Q|wn d Qv (-] wlo w o
e BEEREIERELEGNNIMERS RN IEBLEA gRigBT R B B BB LRSS BER S
NN'NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN“M”N(’)ﬂﬂﬂnﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂiﬂﬁ
0.000 ~ 0.009 12(02/02/0202}04104104106106/06/06/06/0808108}10[10 1 0}1 01 o}1 2[1 21 2[1 411 411 41141 4|1 6[1 611 6] 181 8[18)1 8]1 8]20120/202 2212424
0.010 ~- 0.026 2j02/02j0204/04l04loslosloslosloslosiosios}10]1 o)1 0 10j100 2[1 2]1 2} 4]r 4141 41 4]1 6]1 81 61 8]1 8]1 8181 820120/20122122]2224 26
0.026 ~ 0.040 p2/02/02j02}04 oaloaloslosloslosioslosioslosiosl1o]10]1010]1 20121 2[1 2[1 4]14]14[1 41 6]16[16[16]1 8] 8}1 81 8]20]20/20[20122122124 24 26
0.041 - 0.080 2102/02/02/04/04/04/04/06/060606(08(08/08/08{10]10]10[10 1 2|1 2]t 2[1 2]1 41 a]1 a1 4] 61 6]1 61 6]18]1 8]1 8}1 8l20120R2020122[22[22 124124 26
0051 - 0.070 2/02102/04| o4lo4josloslosloslososlos|os!t 0j10]10}12]12/12]12)1 2[1a}14]1 a[1 6]1 8[1 6]1 8] 1 6{1 8[18]1 8[2020120}20i20122]2 212212424 26 26
0.071 - 0.080 lo2l02102l0204 6/06/06/08{08/08/08]10/10]10110[12/12]12{1 2|14}14]1 4[1 a}1 811 8]16[1 8}1 8[1 81 8]18[20120R0OR0[22[2212222(24 24126128128
0.091 - 0.100 2/02/02/02/04| 4losioslosioslosjosioslos(10]1 o{10[10(12{12]12[12]14]141 a|14]1 6[1 6|1 61 8[1 8]1 811 8]1 8I2020i2020[22(22122[22024[24 2426 26 28
0.101 - 0.120 12/02/02102/02)04| slosloslos oeloajoslos]10{10{10(1010[12]12[1214]14114[1 411 a1 8[18[16]1 8]18]1 81 8{1 8{20/20[20 22 [22[22122122[24 2424126 12828128
0.121 ~ 0.140 lo2jo2jo2102/04! osjoslosiososloalosiosls of10{1010]12|12(12}12]14[14]14{14]1 6161 6]1 6]18}1 81 8]1.8]20)] 0122[22[22122/24124 (24124126126 (2828130
0.141 ~ 0.150 2102/02/04/04 ebeloebobaﬂs{oﬁhowmw12121212141414141srete1elashshsﬁs?zé 0l2022[2212212224124124 24 [26[2626[28[28/30
0.151 - 0.170 2l02j04 oaloajosiosiososiosoajoslos]io{10)10)12]12[12[12[1 2[1411 4]1 411 6[16i16[16]1 6|1 8[18[18]20[20}20[20120]22|22]22]24 R 4241241241268 126]26 28 ]2813G B0
0.171 - 0.190 210404 06106/06/06)08/08J08J08[10/10[10(10[12[12[12[12[1414]14]1 4j1 81 6[16]1 6[1 81 81 8[18[20}2012012022[22122122/24 |24 24 24261281267 6128281303032
0.191 - 0.199 2lo4j0alo406106/06 0sjososlosjos|10]10]1010]12[12]12[12[14]1 4]14[1 4|1 6[16[1 6]1 61 8]1 8}1 al1 202020k 022]2 2122122]24 2424 24126126 (26 (26 2828128303032
0.200 - 0:300 11 i
0.301 < 0.320 [p4l06[0el08i08]1 6101 0j10[10)1 2)12112[3 4]14]1 4141 a1 6161 81811 8|1 8] 81 8J20[20[2022[22(22[22p 2R alpa 242612812 6[2 8}26]28128[2830]0i30]30130/32/32132}34 ]34
0321 - 0.326 j04/061060808]10{10{10[10/12[1 2/12/12[v4l14]14[14[16[1 €[156]16]18[18]18]1 8]20{20/20|20[22]22]22]22 4 24 24124 26 126]26 12 6/28]28/281281303030[30132[323213234 134
0.326 - 0.340 oelocio}shmmmmztzxuzu1414!41515[1eﬁshaw|1shalm}n 20/20022122122]22]2ab 4 al2al26l26126126[2828]28]28]30130/30/30}32132[32132[34 34
0.341 < 0.350 loslospsos[10ji0[10p 21121121 212[14]1 4N a16)18]16[1 6]161 818]18[20120/20[20120[22]22/22]24]24k a 424 e el6[zsl28l26 128283013002 132 (3213213234 34|
0.351 - 0.370 loelosios]10[101 2[1212]12[1 2[va[14}14]1616l1 6]1 6]16[1 8]1 8]18]20[20]202020]22]22]22]24]24]242424]26 s a s 8[28/28/28/30/30130[323213232]3213434/34] -
0.371 - 0.375 [06/08i08[10]10]1 2[1212[12]14[r4]14[14]16[18]18[1 6[1 8[1 8]1818]20{20/2020{22]22]22/22/24]24{24|2426 26 6128128130 jojaojsola2323232[34134134/34
0.376 - 0.390 [08lo8)1010]1 2]t 2]12[12)1 41 41 4[1 4{16]16]16]18[18]18]t 8]18[20]2020]2022(22[22/22[24[24/24]24[26 8 ; epiﬁalzahsps 30[30/3030[32[32132{32[34134(34134
= 0.400 josjos[1ojio12]1 2121414 )14]1414]16]16[16[18]18[18]1 8[18]20/20/20/22[2222]22(22]2424]24]26]2626 2626 12628128 oao ojsoj3o[3232323434134[34134]
0.401 ~ 0.420 10810101 212)1 41434141 4[16[16[1 6[18]1 81 81 8]18[20[2020(22[22]22]22[22]24]24)24]28 2626|2626 28/28 830[30130/3030[32(32/32[34[34[34/34134|
0.421 = 0.425 08[10[10[12[1214[14[14]14]1616]16]16]18]18]18{18/202020(20[22]22|22[22[24]2 242428 6[262628/28/28128[30/303013032(32{32/32[34 3413434
0.426 - 0.440 101003 2/12[14]14]14{14]16]16]16]1 61181 8]1 8[1 82020202022 luumuzalzuezepsjzg{zsﬂatza 030[30[30132/3232/32[34(34 34134
0.441 - 0.450 [10110[1 21 2]1a[1 4[1 411 6]16[16]16[16]18|1 8]18/2020[20[20/20[22]22(22[24]24/24]24{24{26(26[26/28|28R8 28128[303030132/32132/32[32{34134 34
G451 = 0470 [10[12[12]14]14]16)16]16116]161 8] 8]1 8[20[20[20}20]20/22[22/22124[24]24]24124]26]26126[28(2828]28R880303032[32/32{32{32/34/34 134
0471 - 0475 [10[12[12]14]14)16]16]16[16]1 B1 81 8)1 8/20[20[20]20122{22[22[22[24[24124]24/26[26]26(26(28/28]26[2830l0BOR0B2 3232/32/34/34134 134
0.476 = 0490 |12]12]14]14]16]16/16/16/18|18]181 8120]20|20[2022[22|22|22[24[24[24124]26[26]2626128[28]28(28/3030530/30/32 32]32/32/34/34/34134
0.491 = 0500 12P12[1a]14[16]16/18]1818]1 81 81820[20[20/22[2212222(22 |24/24]24126(2626[26]2628]28]28/30/30B0130[3013282[32 343434134134
0.501 = 0.520 [12]14]14]1616]18]18]18]18]1820|20[20[22[22[22[22[22[2424|2426 26/26[2626128128/28/30[30/30}30B 032321323434 34[3a34] -
0521 = 0.5625 1214141515115[131a|1ﬂ2u1- 2020[22[22(22{22124{24/24]24]26]26] si26[28[28]28]28[303030[30B2[32{32]3 213434 34|34/
0.526 — 0.540 [14]14116]16]18|18]18i18/120/20]20|20/22|22[22[22[24[24/24]24[26 26 [26]26]28]28]28]2830[30[30/30[3232[32[32/34 34134134
0.541 - 0550 [14|14]16/16/181 8[1820/2020/2012022[22[22[24[2424/24]24]26[26]26/28]28]28[28128/30/30[30/32|3232[32[32134 34134
0.551 - 0.570 [1416)18[18|1820[20[20[2020/22[22; 2[24]24]24/24]24]26(26[26]28(28]28/28]28 0[3030{32132|32[32B2/34{34/34/
0571 - 0.575 |1a[161818]18120R20120{20222[22122122]2424]24]24 26 5[25[23|23l2123|23]m 30{30/30[3232[32[3234[34134134.
0.576 - 0.580 {16/16|18(18]20j20120{2022{22|22{22 A9494242626L5|2slza[za 8|28 (n:(uu 30132/32(32|32{34 84134134
0.581 - 0.800 [16]16)18)1820[20120122[22[22(22122124]24]24)26]26126126]26]28128[28!30]3030/3030/32(3232/34134 34134134
0.601 - 0.620 |16[18{18[20[20{22/22/22/22 2124)24124]26/26/26]26126[28(28]28[30[30/30(30]30[32(32[32}34[34|34]34 34
0.621 - 0.625 [16]18)18R020222222122[2 424124 24126]26/26(26128(28]28[28/30/30/30/30(32{32(32[32(34]34134 34
0.626 - 0.640 |18)1812020[22[2212222|24124|24124 126 26/26/26(28(28128/28]30/30/3030]32132(32/32/34/34134/34
0.641 - 0.660 |18]1820120[22[222224|24[24[24124 26/ 98128|28]2El28‘2828]:" 30/30,32[32{32]32]32[34[34]34]
0.851 - 0.670 |18[20120{22[22[2412412 u'uesu.u.q,alza]zglzg]zaim...... 32(32/32(32|32(34|34/34
0671 - 0675 [1820120[22[22[24124124]24[26126126126(28[28(28{28/30:30/3030[32|32(32(32|34/34/34/34|
0.676 - 0.890 120/20[22[22/24/24124/2426[26(2612628(2828|28[30(30(3030{32132(32(32(34 3413434
0.691 — 0.700 [20[2022'22[2424/24/26[26(26[2626(28(28(2830130[30!30/30[32/32(32/34/34/34/34)3
0.701 - 0.720 [20122]2224/24126:26/26/26(26/2812812830/30/30]30/30[32{32/32134/34/34 34134
0.721 - 0.725 [2012222124{24/26:28(26(26]28]28128128/30/30130/30;32132/32(32[34/3434134
0.726 - 0.740 [22122]24/24/26,26/26:26(28]28/28]28[30{30[30/30/32(32132[32/34134]34/34
0.7a1 - 0.750 [22[22[24124/26126126128/28128/2828/3030/3032132(32/32/32[34 /343
0.751 - 0.770 (22124 9A982£[2§|28|28]25 28|30130/30(32(32|32{32|3234134/34|
0.771 - 0.775 [22[24124]26/28(28128{28/28{30/30130/30(32{3232132/34/34134/34)
0.776 - 0.790 24124]26(26(28]28]28/28]30{30/30/30}32/32(32/323434 /3434
0.791 - 0.800 (2424 epsji_s[zg‘zs{unum 3013032(32(32(34134(34/34/34
0.801 - 0.820 i24/26| 15{28[2@954;;1411 3013032132132134/34]34|34134]
0.821 - 0.825 [24[26126128{28/30i30{30|30[32(32/32/32/34134{34{34
0.826 - 0.840 12626/282830[30130[30[32)32(32!32(34/34/34/34 : . :
0.841 - 0.850 [26/2612828(30/30/30/32[32{32{32132[34(3434| Shim thickness mm (m.)
0.851 - 0.870 25'2523 30|30[32132i32{32{32/34;3434 - - - -
0.871 - 0.875 2612828/30/30[32:32/32(32(34/34134 ]34 Shim Thickness Shim Thickness
0876 - 0.890 [26[28[30/30[32[32132/32,34[34]3434) No. ) No.
©.891 - 0.900 |2828130[30/32/32/32/34]34]34[3434
5901 =025 zsto Py ey R—— 02 [2.500 (0.0984)| 20 [2.950 (0.1161)
ogze - 0950 30130i32132(|34134134,
0951 ~ 0975 BonzI345a 04 [2.550 (0.1004)| 22 (3.000 (0.1181)
L e 06 [2.600 (0.1024)| 24 |3.050 (0.1201)
1.001 - 1.025 {3234/34)
.026 - 1.050 344 08 [2.650 (0.1043)| 26 |3.100 (0.1220)
1,051 = 1.075 [34] :
Exhaust val | (cold) 10 |2.700 (0.1063)| 28 |3.150 {0.1240)
xhaust valve clearance (cola): "
0.20 - 0.30 mm (0.008 - 0.012 in) | 12 |2.750 {0.1083)) 30 3.200 (0.1260)
Example: A 2.800 mm shim is Installed and the| 14 |2.800 (0.1102)| 32 |3.250 (0.1280)
measured clearance is 0.450 mm 16 |2.850 (0.1122)| 34 [3.300 (0.1299)
Replace the 2.800 mm shim with
shim No. 22 {3.000 mm). 18 |2.900 (0.1142)
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EC2115

EC21186

150808|

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING

WARM UP ENGINE .
Allow the engine to reach normal operatmg temperature

CONNECT TACHOMETER AND TIMlNG LIGHT TO
ENGINE

Connect the tachometer positive - termmal to the check -
connector terminal IG © .

CHECK CONNECTOR LOCATION:
--See pages FI-110, 111

" CAUTION:

e Never allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil.

e As some tachometers are not compatible with this
ignition system, we recommend that you confirm
" the compatibility of your unit before using.

NOTE (7M-GTE): Connect the timing light pickup to t
No.6 cylinder high-tension cord. :

CHECK IGNITION TIMING

(a) Using a service wire, short terminals T(MA) or
TE1 (MS) and E1 of the check connector.

CHECK CONNECTOR LOCATION:
See pages Fl- 110, 111

(b) Check the idle speed.

Idle speed:
7M-GE w/ TWC 700 rpm
w/o TWC 800 rpm
7M-GTE 800 rpm

{c) Using a timing light, check the ignition timing.
Ignition timing: 10° BTDC @ idle
' [w/ short-circuited T (TE1) and E1
and Transmission in *‘N”’ range] q ,
If necessary, loosen the distributor (7M-GE) or cam posi="'
tion sensor (7M-GTE) bolt and turn the distributor (cam
position sensor) to align the marks. Recheck the timing

- after tightening the distributor (cam position sensor).

Torque: 140 kg-cm (10 ft-lb, 14 N'm)

(d) Unshort the check connector.
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4. FURTHER CHECK IGNITION TIMING
: Check that the ignition timing advances.
Ignition timing:
- IM-GE . 10 —13° BTDC @ idle
7M-GTE ‘More than 12° BTDC @ idle

1G0609

" 5. DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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120 Seconds

Tachometer

7,50

rpm

EC0163

T—

INSPECTION AND ADJUSTMENT OF IDLE
" MIXTURE (w/o TWC)

1..‘

INITIAL CONDITIONS
{a}  Air cleaner installed

.{b) Normal engine operating temperature

{c) All pipes and hoses of air intake system connected
(d) - All accessories switched off

e " All vacuum lines properly connected

{fy EF system"'\'/"\;i:?ri'ﬁ@"'cor"m'ectors fully plugged

“+g)  Ignition timing et correctly

(h) Transmission.in.N range
WARM UP ENGIN | ,
Aliow the enginé to reach normal operating temperature.

CONNECT TACHOMETER TO ENGINE
(See page EM-17)

CHECK IDLE SPEED
Idle speed: 800 rpm

INSPECT AND ADJUST IDLE CO CONCENTRATION

. CAUTION:

® Always use a CO meter when adjusting the idle mix-
ture. It is not necessary to adjust with the idie mix-
ture adjusting screw in most vehicles if they are in
good condition. If a CO meter is not available, DO
NOT ATTEMPT TO ADJUST WITH THE SCREW.

® |f a CO meter is not available and it is absolutely
necessary to adjust with the idle mixture adjusting
screw, or if the air flow meter is replaced, use the
alternative method. y '

e

METHOD WITH CO METER
(@) Check that the CO meter is properly calibrated.

(b) Race the engine for approx. 120 seconds at appr{;g
2,500 rpm before measuring the concentration. %

() Wait 1 = 3 minutes after racing the engine to allow
the concentration to stabilize.

(d) Insert a testing probe at least 40 cm (1.3 ft) into the

tailpipe, and measure the concentration with a short
time.

Idle CO concentration: 1.0 = 0.6 %
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If the.CO concentration is not as specified, adjust the idle 3¢

mixture by turning the idle mixture adjusting screw with 2
-SST.

SST 09243-00020

" @ |f the CO concentration is within specuflcauon this
adjustment is complete.

® If the CO concentration cannot be corrected by |d|e
-- mixture adjustment, see the table below for other possi-

ble causes.
Troubleshootmg
" HC co SYMPTOMS 1 CAUSES
High Normal Rough idle e 1. Faulty ignition:

® Incorrect timing '

® Fouled, shorted or improperly gapped plugs
° Open or crossed high-tension cords

® Cracked distributor cap

. Incorrect valve clearance

. Leaky EGR valve

. Leaky intake and exhaust valves
. Leaky cylinder -

s R R

sl B WN

High Low Rough idle - . Vacuum leak:

, ® Vacuum hose
(Fluctuating HC reading) - ® EGR valve
S ® |ntake manifold (Air intake chamber)
® Throttle body
® Cylinder head gasket
'@ Brake booster line

2. Lean mixture causing misfire
High 1 High Rough idle 1. Restricted air filter

L : : 2, Faulty EFl system:

| (Black smoke from exhaust) Faulty pressure regulator

: Clogged fuel return line
Faulty air flow meter
Defective water temp. sensor
Defective air temp. sensor .
Faulty ECU
Faulty injector
Faulty cold start injector
Faulty throttle position sensor
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“Rubber Piug

8.3 mm

Rubber Plug

EM2888|

(e) Reinstall the rubber plug into the hole of the idle mix-
ture adjusting screw.

ALTERNATIVE METHOD

NOTE: :

® This method is to be used ONLY when it is absolutely
necessary to adjust the idle mixture screw or if the air -
flow meter is replaced without the aid of a CO meter.

® The inscribed number shows the depth of the idle mix-

ture screw positioned for presetting. = -

Example: Inscribed number ‘depth -~ .. .-
- 83 —v’8.3 mm (0.326 in.)

Depths over 10 mm with a decimal point are abbreviated.

Example: Inscribed number depth :
‘ 15 — 11.56 mm (0.463 In.)

(@) Remove the rubber plug from the air flow meter.

(b) Measure the depth of the idle mixture, adjusting
screw with vern_ier calipers. : A

) Adjust the depth of idle mixture adjusting screw by
turning the screw with SST. '

SST 09243-00020 -

(d) Reinstall the rubber plug into the hole of the idle mix-
ture adjusting screw. ,



N

EM-22

ENGINE MECHANICAL — Engine Tune-up

 —
O II Service Wire
. I
' U ll s
T t\ ”
"51' -'/
\//
~,
/ 1)
- \/
7~
Check Connector &f"
Fi1601
Check Connector Voltmeter

1|

T U ,\% Vio-
0 E‘

VF < VF| E1 ay

5/\/

== Fi2903

T

INSPECTION OF IDLE HC/CO
CONCENTRATION (w/ TWC)

NOTE: This check method is used only to determine
whether or not the idle HC/CO complies with regulations.
INSTALL CONDITIONS

(@)  Air cleaner installed

(b) Normal engine operating temperature

{c) Al pipes and hoses of intake system connected

(d) All accessories switches off

(e) All vacuum lines properly connected

NOTE: All vacuum hoses for EGR system etc. should be
properly connected

(f) EFl system wiring connectors fully plugged
(@) lgnition timing set correctly

“(h) Transmission in “N”’ range

(i) Tachometer and HC/CO meter at hand and calibrated

WARM UP ENGINE _
Allow the engine to reach normal operating temperature.

CONNECT TACHOMETER TO ENGINE
(See page EM-17)

CHECK IDLE SPEED

Idle speed:
7M-GE 700 rpm
7M-GTE 800 rpm

CHECK OXYGEN SENSOR OPERATION .

(a) Using a service wire, short terminals T and E1 of the
check connector.

CHECK CONNECTOR LOCATION: See page FI-110

(b) Connect the positive (+) probe of a voltmeter to ter-
minal VF of the check connector, and negative (~)
probe to terminal E1.

(c) Hold the engine speed at 2,500 rpm for approx. 2
minutes.

(d) Then, maintaining engine at 2,500 rpm, count how
many times needle of voltmeter fluctuates between O
and 5 V.

Minimum needle fluctuation:
8 times for every 10 seconds

If the fluctuation is less than minimum, check the air

induction system for leakage. !f necessary, see EFI
SYSTEM.
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6., RACE ENGINE AT 2,500 RPM APPROX 2 MINUTES;

7. _. |NSERT TESTING PROBE OF HC/CO METER INTO TAIL
" . PIPE AT 40 cm (1.3 ft) )

" 8. - MEASURE HC/CO CONCENTRATION AT IDLE
. Wait ‘at lest one minute before measunng to aIIow the
concentration to stabilize. .
Complete the measuring ‘within three minutes.

idle CO concentratlon 0-05%

If the CO/HC concentratlon does not conform to your
regulations, see the table in page EM-20 for p033|ble
causes.
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7M-GE

7M-GTE

DP Diaphragm

Throttle Valve
Open

Throttle Valve
Released

INSPECTION AND ADJUSTMENT OF DASH
POT .(DP) SYSTEM | |

1.
2.

WARM UP ENGINE

CONNECT TACHOMETER TO ENGINE
(See page EM-17)

CHECK IDLE SPEED -

INSPECT AND ADJUST DP SETTING SPEED
(a) Maintain the engine speed at 3,000 rpm.
(b) . Pinch the vacuum hose between the DP and VTV.

{c) Release the throttle valve.
{d) Check that the DP is set.
DP seotting speed: 2,000 rpm
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TVI-GE If not at specified speed, adjust with the DP adjusting
sCrew. :

DP Adju_sting

7M-GTE

DP Adjusting
Screw

5.. CHECK OPERATION OF VTV

(@) Set the DP speed in the same procedure as above; (a)
to (c). '

(b) 'Release the pinched hose and check that the engine
' returns to idle speed in approx. 1 second.

1 Second

Release

EMZBQG(
C2353
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G

EM3003]

COMPRESSION CHECK

NOTE: If there is lack of power, excessive oil consump-

tion or poor fuel mileage, measure the cylinder compres-
sion pressure.

(7M-GE)

1.

o & W M

WARM UP ENGINE
DISCONNECT COLD START INJECTOR CONNECTOR -
DISCONNECT SOLENOID RESISTOR CONNECTOR
DISCONNECT DISTRIBUTOR CONNECTOR

REMOVE THROTTLE BODY
{a) Remove the PCV hose.

(b) Disconnect the water by-pass hoses and plug}the ‘

hose end.

(c) Disconnect following hoses:
® {w/ EGR) ‘
VSV hoses
® (w/ TWC)
BVSV hoses
® (w/ EGR)
EGR vacuum modulator hoses
® No.7 air hose

{d) Disconnect the throttle position sensor connector.
(e} Remove the throttle body bracket(s).
() Remove the four bolts, throttle body and gasket.

REMOVE SPARK PLUGS (See page 1G-7)

CHECK‘CYLINDER COMPRESSION PRESSURE
{a) Insert a compression gauge into the spark plug hole.

(b) While cranking the engine with the starter motor,
measure the compression pressure.

NOTE: Always use a fully charged battery to obtain an
engine revolution of more than 250 rpm.
(c) Repeat steps (a) through (b) for each cylinder.
Compression pressure: '

11.0 kg/cm? (156 psi, 1,079 kPa) or more
Minimum pressure: :

9.0 kg/cm? {128 psi, 883 kPa)
Difference between each cylinder:

1.0 kg/cm? (14 psi, 98 kPa) or less

{d) If cylinder compression in one or more cylinders is
low, pour a small amount of engine oil into the
cylinder through the spark plug hole and repeat steps
{a) through {b} for the cylinder with low compression.

® |f adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are worn
or damaged.

® If pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
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F5129

(7M-GTE)

1. WARM UP ENGINE

2, DISCONNECT SOLENOID RESISTOR CONNECTOR

3. DISCONNECT CAM POSITION SENSOR CONNECTOR

4. REMOVE NO.1 AIR CLEANER HOSE
5. REMOVE PCV PIPE

6. REMOVE IGNITION COIL
- ‘(See steps 4, 5 on page EM-12)

7. REMOVE SPARK PLUGS (Ses page IG- 12) -

8.. CHECK CYLINDER COMPRESSION PRESSURE
{See step 7 on page EM-26)

Compression pressure:

10.0 kg/cm? (142 psi, 981 kPa) or more
Minimum pressure:
9.0 kg/cm? (128 psi, 883:kPa) -
Difference between each cylinder:
1.0 kg/em? (14 psi, 98 kPa) or less
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TIMING BELT
" COMPONENTS

Timing Belt

Camshaft Timing Pulley

No. 3 Timing Belt Cover

Crankshaft Pulley

[kg-cm (ft-Ib, N'm) : Specified torque

EM3001

REMOVAL OF TIMING BELT
1. REMOVE SPARK PLUGS

2. REMOVE WATER OUTLET

Remove the two bolts, water outlet and thermostat with
_ gasket.

3. (with A/C)
REMOVE A/C BELT

4. REMOVE FAN AND ALTERNATOR DRIVE BELT
5. REMOVE PS BELT
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i
N — 1f
157
=

EM4578

EM3018

EM3004

6.

REMOVE NO.3 TIMING BELT COVER = 7 ™

Remove the five bolts, nut and No.3 timing belt cover W|thf
the gasket

SET NO.1 CYLINDER TO TDC/COMPRESSION

(@) Turn the crankshaft pulley and align its groove with
the “0” mark on the No.1 timing belt cover.

(b) Check that the matchmarks on the camshaft timing
pulleys and No.2 timing belt cover are aligned.

If not, turn the crankshaft pulley one complete revolution.

- REMOVE TIMING BELT FROM CAMSHAFT TIMING‘

PULLEYS

NOTE: If reusing the timing belt draw a direction arrow
on the belt (in direction of engine revolution).

(@) Loosen the idler pulley bolt and shift it left as far as it
will go with a screwdriver and wrench.

(b) Temporarily tighten the set bolt and then relieve the
-timing belt tension.

(c) Remove the belt from the camshaft timing pulley.
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EM3032

EM3033

EM2304

EM2905

EM2806

10.

11.

12.

13.
14,

NOTE:

® Support the belt so the meshing of the crankshaft tim-
ing pulley and timing belt does not shift. :

® Be careful not to drop anything inside the timing belt
cover. '

® Do not allow the belt to come into contact with oil,
water and dust.

-

REMOVE CAMSHAFT TIMING PULLEYS

Using SST to hold the pulley, remove the pulley bolt, tim-
ing pulley and match pin. '

SST 09278-54012

CAUTION: Do not make use of the timing belt ten-
sion when removing and installing the pulley set bolts.

REMOVE CRANKSHAFT PULLEY

(@) Using SST to hold the crankshaft puliey, loosen the
pulley bolt. :

SST MA 09213-70010 and 09330-00021
MS 09213-54014 and 09330-00021

(b) Remove SST and pulley bolt.

(c) Using SST, remove the pulley.
SST 09213-31021

REMOVE PS AIR PIPE

REMOVE NO.1 TIMING BELT COVER

{with A/C)
Remove the nine bolts, nut, A/C idler pulley bracket, com-
pressor bracket and No.1 timing belt cover.

{without A/C) '
Remove the six bolts, No.1 timing belt cover.

REMOVE TIMING BELT

REMOVE IDLER PULLEY AND TENSION SPRING
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_EM-31

EMO126

EMOD127|

EMO128

15. REMOVE CRANKSHAFT TIMING PULLEY

Using SST and a socket wrench, remove the crankshaft
timing pultey. :

SST 09213-60017

16. REMOVE OIL PUMP DRIVE PULLEY

Using a screwdriver to hold the pulley, remove the pulley
bolt and pulley. ’

INSPECTION OF COMPONENTS

1.

INSPECT TIMING BELT

CAUTION: :
¢ Do not bend, twist_or turn the belt inside out.

¢ Do not allow the belt to come into contact with oil,
water or steam.

® Do not utilize belt tension when installing or remov-
ing the set bolt of the camshaft timing pulley.

If there are defects as shown in the figures. Check the
following points and replace the timing belt if necessary.

(a) Premature parting
® Check for proper installation.

® Check the timing belt cover gasket for damage
and proper installation.

(b) If the belt teeth are cracked or damaged, check to
-see if the camshaft is locked.
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EMO130

__emo131|

69 mm

G2

EM2910

2.

3.

() If thereis not‘iceable wear of cracks on the belt face,
check to see if there are nicks on one side of the idler
pulley lock.

(d) If there is wear or damage on only one side of the
belt, check the belt guide and the alignment of each
pulley. .

{e) If there is noticeable wear on the belt teeth, check the
timing belt cover gasket for damage and check for
" foreign materials on the pulley teeth.

INSPECT IDLER PULLEY

Check the turning smoothness of the timing belt idler
pulley. :

If necessary, replace the idler pulley.

INSPECT TENSION SPRING

Check the free length of the spring.
Free length: 69 mm (2.72 in.)

If not as specified, replace the spring.
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EM2913

EM3037

EM23808

S

INSTALLATION OF TIMING BELT ' ‘
(See page EM-28) : -

1.

6.

INSTALL OIL PUMP PULLEY

" Using a screwdriver to hold the pulley, install and torqué
~ the pulley bolt. ’ -

Torque: 220 kg-cm (16 ft-lb, 22 N'm)

INSTALL CRANKSHAFT TIMING PUL‘LEY
Using SST and a hammer, drive in the pulley.
SST 09214-60010

TEMPORARILY INSTALL IDLER PULLEY AND
TENSION SPRING

(a) Install the idler pulley and tension spring.

(b) Pry the pulley toward the left as far as it will go and
"~ temporarily tighten it.

NOTE: Remove any oil or water on the idler pulley and
keep it clean.

TEMPORARILY INSTALL TIMING BELT
CAUTION: The engine should be cold.

NOTE: If reusing the timing belt, install it with the rota-
tion direction mark pointing in the same direction as
before disassembly. -

Install the timing belt on the crankshaft timing pulley, oil
pump drive pulley and idler pulley.

INSTALL NO.1 TIMING BELT COVER

(with A/C)
Install the No.1 timing belt cover, A/C compressor bracket
and idler pulley bracket with the nine boits and nut.

(without A/C)
Install the No.1 timing belt cover with the six bolts.

INSTALL PS AIR PIPE
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EM2915

EM3023

EM3024

7.

INSTALL CRANKSHAFT PULLEY

{a) Align the pulley set key with the key groove of the

pulley. , :
(b) Install the pulley.

{c) Using SST to hold the crahkshaft pulley, install and
torque the pulley bolt. .

SST MA 09213-70010 and 09330-00021
MS 09213-54014 and 09330-00021

Torque: 2,700 kg-cm (195 ft-Ib, 265 N-m)

SET NO.1 CYLINDER TO TDC/COMPRESSION OF
CRANKSHAFT

Turn the crankshaft puliey and align its groove with the
"0’ mark on the No.1 timing belt cover.

INSTALL CAMSHAFT TIMING PULLEYS

{a) Align the timing pulley matchmark with the No.2 tim-
ing belt cover matchmark.

(b) Install the timing pulley.

{c) Install the pin into the middie hole.

NOTE:

® When replacing the camshaft or the camshaft timing
pulley:
Align the center holes of the camshaft and timing
pulleys, as shown in the illustration and insert the
straight pin. ' ‘

©® When reusing the camshaft or camshaft timing pulleys:
Check that the straight pin hole position is in the same
position it was at disassembly, insert the straight pin.

(d) Install the pulley bolt.

(e} Using SST to hold the pulley, torque the pulley bolt.
SST 09278-54012 |
Torque: 500 kg-cm (36 ft-Ib, 49 N-m)

(f)}  Check that the matchmarks on the camshaft timing
pulley are aligned with those on the No.2 timing belt
cover. )
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EM:35

EM3005)

EM2916

EM3046

EM4578

10.
~ (a) Install the timing belt to the IN side and EX side.

11.

12.

13.

INSTALL TIMING BELT

(b) Loosen the idler pulley bolt, and torque the idler
pulley bolt.

Torque: 500 kg-cm (36 ft-1b, 49 N-m)

NOTE: Make sure that the timing belt tension at A is
equal to that at B.

If not, readjust with the idler pulley.

(c) Turn the crankshaft pulley two revolutions clockwise
from TDC to TDC.

(d) Check that the matchmark on the camshaft- timing

pulley are ahgned with those on the No.2 timing belt
cover. _

CHECK TIMING BELT TENSION

(a) Turn both the intake and exhaust camshaft pulleys
inward at the same time to slacken the timing belt at
position A.

Turning torque: 200 kg-cm (14 ft-1b, 20 N'm)

(b) Measure the timing belt deflection as shown
Belt deflection at 2 — 3 kg (4.4 — 6.6 b, 20 — 29 N):
Cold Used belt 5 — 7 mm (0.20 — 0.28 in.)

New belt 4 — 6 mm (0.16 — 0.24 in.)
Hot (Reference) 3 — 5 mm (0.12 — 0.20 in.)

If the measurement is not within specnflcatlon adjust by
the idler pulley.

INSTALL NO.3 TIMING BELT COVER

Install a gasket and the belt cover with the five bolts and
nut.

INSTALL PS BELT
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Steering Crankshaft ‘ Compressor
Pump C EM3000
_-SST B
SST A
SST A

_ECO003 EC0004

oassal - dassanllpsrs

CORRECT WRONG WRONG

CHOOBS

14.

15.

16.

17.

18.

INSTALL ALTERNATOR DRIVE BELT AND FAN
Torque: Fan 65 kg-cm (48 in.-lb, 5.4 N'm)
Adjusting bolt 130 kg-cm (9 ft-1b, 13 N'm)

(with A/C)
INSTALL A/C BELT

INSTALL WATER OUTLET
Install the thermostat with a new gasket and water outlet
with the two bolts. '

INSTALL SPARK PLUGS
(See page 1G-7)

ADJUST DRIVE BELTS
Install and adjust the drive belts.
‘Drive belt deflection with 10 kg or 22 |b:

New beit

A 10 =12 mm (0.39 - 0.47 in.)

B 7 -8 mm (0.28 — 0.31 in.)

C MA 7 -95mm|(0.28 — 0.374 in.)

MS 7.5 — 9.5 mm (0.296 — 0.374 in.)
Used belt ,
A 15 — 17 mm (0.69 — 0.67 in.)-
B "9 =11 mm (0.35 — 0.43 in.)

C MA 10.5—-12 mm {0413 — 0.47 in)
MS 10 - 13 mm (0.39 — 0.51 in.)

(Reference)
Using SST, check the drive belt tension.

SST A 09216-00020
SST B 09216-00030

Drive belt tension:

New belt A 70 — 80 kg
B 55— 65 kg
C 53— 77 kg
Used belt A 30 — 45 kg
B 25-—40kg
C 30 — 40 kg
NOTE:

® “New belt"’ refers to a belt which has been used less
than 5 minutes on a running engine.

® “Used belt" refers to a belt which has been used on a
running engine for 5 minutes or more.

® After installing the drive belt, check that it fits properly
in the ribbed grooves.

® Check by hand to confirm that the belt has not slipped
out of the groove on the bottom of the crank pulley.

® After installing the belt, run the engine for approx. 5
minutes and then recheck the deflection.
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CYLINDE_R HEAD
COMPONENTS

7M-GE

No. 2 Cylinder Head |
Cover , : —PCV Pipe
o < L ’
5 ) ‘ ' '

No. 3 Cylinder Head
Cover

Camshaft Bearing Cap

. Camshaft
¢ Oil Seal —Q) ¥
¢ oil seal—§ &

> Valve Keepers
& —————Valve Spring Retainer
’ Valve Spring

& @ Valve Stem Oil Seal
&————Valve Spring Seat

Valve Guide Bushing

s
‘ % Snap Ring
_ j Valve
0) |

@;L_
o e »
e

No. 2 Engine Hanger

Water Outlet .
EGR Cooler

Housing =
N 2. O 7 4 Gasket -

No. 2 Timing Beit ‘ A V() .

Cover \ ' SRR

e
@ Air Intake Chamber

with Connector

Aiternator Bracket

¢ Gasket

kg-cm (ft-lb, N-m[ : Specified torque %  Intake Manifold
¢ Non-reusable part ~0“Gas‘.ket“ |

No. 1 Cylinder Head Cover

180 {13, 18): |70

EM3030
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COMPONENTS (Cont'd)

7M-GTE

ISC Pipe

No. 2 Cylinder Head Cover

@——-—Heater Hose Clamp

e

No. 1 Cylinder Head Cover

o

No. 3 Cylinder Head
Cover

Turbocharger

Adjusting Shim

¢ Oil Seai/®

Vailve |I.(ifter
. &——\Valve Keepers
, Exhaust Manifold  ®—————Valve Spring Retainer

8_\\Valve Spring
@\‘0 Valve Stem Oil Seal

Exhaust Valve Spring Seat
{\_'/l::tlfold gkvme Guide Bushing
Insulator ‘ ¢ Snap Ring

No. 2 Engine Hanger
EGR Cooler e

400 (29, 39) ®.

&

Ayxiliary
Exhaust Air Pipe
Manifold
Stary

Woater Outlet
Housing

No. 2 Timing
Belt Cover

¢ Gasket
® L2\,

Alternator Bracket

Air Intake Chamber
with Connector

180 (13, 18}

Intake Manifold

[kg-cm {ft-Ib, N'm)| : Specified torque
@ Non-reusable part

EM3589
e
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~ REMOVAL OF CYLINDER HEAD
~ (See pages EM-37, 38) .

1.

REMOVE ALTERNATOR

(a) Disconnect the No.3 PCV hose.

(b} Remove the drive belt.

{c) Remove the alternator and adjusting bar.

(7TM-GTE)
REMOVE PS RESERVOIR TANK

Remove the two bolts, nut and reservoir tank with bracket.

(7M-GTE).
REMOVE CAM POSITION SENSOR

* REMOVE AIR INTAKE CHAMBER WITH CONNECTOR

(@) Remove the PCV pipe. ‘

(b} Disconnect following connectors:

® (7M-GE)

Cold start injector connector

® Throttle position sensor connector

® ISC valve connector '
(c) Disconnect following hoses:

® BVSV hose from throttle.bq_dy

® EGR hoses from throttle body -

® Vacuum transmitting pipe hose from intake cham-
ber . . '

® Pressurg ;egulator ho»éel o
® VSV (for fuel pressure up) hoses
® (7M-GE) ,
. Diaphragm hose
(d) Disconnect following hoses:
® (7M-GTE) :
Auxiliary air pipe hose from vacuum transmitting
pipe hose e
® No.1 water by-pass hose from ISC valve
® (7M-GE)
No.3 water by-pass hose from throttle body
® (7M-GTE)
No.3 water by-pass hose from water by-pass pipe
e) (w/ EGR)
Remove the EGR pipe mounting bolts.

(f) Remove the manifold stay mounting bolits.
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EM3489

(@ (7M-GE)
Remove the throttle body bracket(s).

(TM-GTE) A
Remove the ISC pipe.

(h)  (7M-GTE)
Remove the air intake connector mounting bolt.

i)  (7M-GE)
Remove the air intake connector bracket mounting
bolts. :

) Remove the cold start injector tube.

(k} Remove the EGR vacuum modulator from the
bracket.

() Disconnect the engine wire from the clamps of intake
chamber.

(m) Remove the two nuts, five bolts, vacuum transmitting
pipes and intake chamber with connector and gasket.

n) (7M-GTE) ' '
Disconnect the cold start injector connector.

(7ZM-GTE)
REMOVE IGNITION COIL WITH BRACKET
(See steps 5 and 6 on pages EM-12, 13)



ENGINE MECHANICAL — Cylinder Head

7.

10.
11.

12,

REMOVE ENGINE WIRE

(a) Disconnect following wires:
® (w/ TWC) |
Oxygen sensor connector

® Oil pressure sender gauge connector
® Water temp. sensor connector
® Water temp. sender gaugé connector _
® Cold start injector time switch connector
® Distributor connector
® Injector connectors
. ® Three VSV connectors
® Knock sensor connectors ‘
® Ground strap from intake manifold
(b) Remove the engine wire from the each clamps.

REMOVE PULSATION DAMPER, VSV AND NO.1 FUEL
PIPE

‘REMOVE NO.2 FUEL PIPE

(a) Disconnect the fuel hose from the No.2 fuel pipe.

(b) Remove the bolt,” union bolt, No.2 fuel pipe and
gaskets.

(7M-GTE)
REMOVE AUXILIARY AIR PIPE

(7M-GE)
REMOVE HIGH-TENSION CORDS AND DISTRIBUTOR

(7M-GE)
REMOVE OIL DIPSTICK

(7M-GTE) '
REMOVE TURBOCHARGER o ‘
(See steps 5 to 7 and 9 to 15 on pages TC-10-to.1 2):
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13. REMOVE EXHAUST MANIFOLD

@) (7M-GTE)
Remove the five nuts and heat insulators.

b) (IM-GTE) ) ,
Remove the three bolts and exhaust manifold stay.

{c) Remove the seven nuts, exhaust manifold and
gasket. '

EM3011

14, REMOVE WATER OUTLET HOUSING

@ (IM-GE) :
Remove the union bolts, union with No.4 water by-
pass hose and gaskets. -

(b) Disconnect the No.6 water by-pass hose from the
water by-pass pipe. ‘

EM2920

{c) Remove the bolt, two nuts, water outlet housing and
gasket.

EM3025
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EM2921
EM2922

EM3015

16. REMOVE CYLINDER HEAD COVERS

16.

17.

18.

(@) (LHD)
Remove the accelerator link.

b) (MA) o
Remove the heater hose clamp.

() Remove the No.1 and No.2 cylinder head covers.

" (d) Using SST, remove the No.3 cylinder head cover.

SST 09923-00010

REMOVE SPARK PLUGS

(See page 1G-7) ‘

REMOVE TIMING BELT AND CAMSHAFT TIMING
PULLEYS R R )
(See steps 4 and 6 to 9 on pages EM-28 to 30)

REMOVE CYLINDER HEAD
(@) Using SST, uniformly loosen and remove the cylinder

head bolts in several passes, in the sequence shown.
SST 09043-38100

CAUTION: Head warpage or cracking could result
from removing in incorrect order. )

{b) Lift the cylinder head from the dowels on the»cylinder
block. :

{c) Place the head on wooden blocks on a bench.

If the cylinder head is difficult to lift off, pry with a

screwdriver between the cylinder head and block projec-

tion. '

CAUTION:

® Be careful not to damage the cylinder head and
block surface on the cylinder and head gasket side.

® Be careful not to damage the VSV.
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DISASSEMBLY OF CYLINDER HEAD
(See pages EM-37, 38)

1.
2,

REMOVE NO.2 TIMING BELT COVER
REMOVE ALTERNATOR BRACKET

REMOVE DELIVERY PIPE WITH INJECTORS

{a) Remove the three bolts, and then remove the delivery
pipe with the injectors. : :

NOTE: When removing the delivery pipe, be careful not

to drop the injectors.

{b} Remove the six insulators and three spacers from the
cylinder head.

REMOVE INTAKE MANIFOLD

(w/ EGR)

Remove the four nuts, seven bolts, EGR valve, VSV, intake .
manifold and gasket.

{w/o EGR)

Remove the four nuts, seven bolts, VSV, intake manifold
and gasket.’

REMOVE NO.2 ENGINE HANGER AND GROUND
STRAP '

REMOVE HEATER UNION

(w/ EGR) :
REMOVE EGR COOLER

REMOVE BEARING CAPS AND CAMSHAFTS

{a)  Uniformly loosen and remove the bearing cap bolts in
several passes, in the sequence shown.

(b) Remove the camshaft bearing caps, oil seal and

camshaft.



ENGINE MECHANICAL — Cylinder Head

EM-45,
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®0 ®O0
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EMO817

EM2929]

EM2930

8. REMOVE VALVE LIFTERS WITH SHIMS -
Arrange the valve lifters and shims in order.

10. REMOVE VALVES

{a) Using SST, press the valve spring and remove the
two keepers.

SST.09202-70010

(b) Remove the spring retainer, valve spring, seat and
valve. o - o

(¢} Pry out the oil seal.

NOTE: -Arrange the valves, seats, valve springs and
retainers in order. -

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF CYLINDER
BLOCK |

' (a) Tumn the crankshaft and bring each piston to top
dead center. Using a gasket scraper, remove all the

“carbon from the piston tops.

Using a gasket scraper, remove all gasket material
from the top of the block. Blow carbon and oil from
the bolt holes.

WARNING: Protect your eyeé when using high
pressure air.

(b)

REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material from
the head and manifold surfaces.

CAUTION: Be careful not to scratch the surfaces.
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3. CLEAN COMBUSTION CHAMBER

Using a wire brush, remove all the carbon from the com-
bustion chambers. f

CAUTION: Be careful not to scratch the head gaske
contact surface. ' '

4, C‘LEAN VALVE GUIDE BUSHINGS

Using a valve guide brush and solvent, clean all the valve
guide bushings. ‘

217
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5. CLEAN CYLINDER HEAD
Using a soft brush and solvent, thoroughly clean the head.

EM2932

6. INSPECT CYLINDER HEAD FOR FLATINESS

Using a precision straight edge and feeler gaugé, measure
the surface contacting the cylinder block and manifold for
warpage.

Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder
head. ‘

EM2833
EM2934
EM2835
EM2336
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EMO580

EM2586 EM2938

7.

INSPECT CYLINDER HEAD FOR CRACKS

USing a dye penetrant, check the combustion chamber,
intake and ‘exhaust ports, head surface and the top of the
head for cracks. '

If cracked, replace the head.

CLEAN VALVES

(a) Use a gasket scraper to chip any carbon from the
valve head.

(b) Using a wire brush, thoroughly clean the valve.

INSPECT VALVE STEMS AND GUIDE BUSHINGS

{a) Using a caliper gauge, measure the inside diameter of
the valve guide. '

Guide inside diameter: 6.010 — 6.030 mm
(0.2366 — 0.2374 in.)

(b) Using .a micrometer, measure the diameter of the
valve stem.

Stem diameter:
intake 5.970 — 5.985 mm -
(0.2350 — 0.2356 in.)
Exhaust 5.965 — 5.980. mm
(0.2348 — 0.2354 in.)

{c) Subtract the valve stem diameter measurement from
the valve guide bushing inside diameter measure-
ment. '

Standard stem oil clearance: .
intake 0.025 — 0.060 mm
(0.0010 — 0.0024 in.)
Exhaust 0.030 — 0.065 mm
(0.0012 — 0.0026 in.)

Maximum stem oil clearance:
Intake 0.08 mm (0.0031 in.)
Exhaust 0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the valve
and guide busing.
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10. IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS

(a) Insert an old valve wrapped with tape into the valve
guide bushing and break off the valve guide bushmg
by hitting it with a hammer.

 CAUTION: Be careful not to damage the Ilfter hole

Old Valve

Tape

88085}

(b) Gradually - heat the cylinder head to approx.
90°C(194°F).

EM2939

(c) Usmg SST and hammer, drive out valve gwde bush-
~ ing.
SST 09201-70010

EMO0630)

{d) Using a caliper gauge, measure the valve guide bore
of the cylinder head.

EM2340)

(e} Select a new valve guide bushing.
_ ' If the valve guide bushing bore of ‘the cylinder head is
Both intake and exhaust more than 11.027 mm (0.4341 in.), machine the bore to
Bushing bore mm (in.) | Bushing size the following dimensions.

11.000 - 11.027 . I” Use STD Rebored valve guide bushing bore dimension:
(0.4331 - 0.4341) -~ | ~ 11.050 — 11.077 mm (0.4350 — 0.4361 in.)

Over 11.027
{0.4341)

Use O/S 0.05
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EM:49

Snap Ring

SST

EM0632

EMO633

445°

-_EMO264 EMO180

EMO0181

Overall Length

26062

11.

(f) Gradually heat the cylinder head to approx. 90°C
(194°F). -

(g} Using SST and hammer, drive in a new valve guide
bushing until the snap ring makes contact with the
cylinder head.

SST 09201-70010

(h) Using a sharp 6 mm (0.23 in.) reamer, ream the valve
guide bushing to obtain standard specified clearance
(See page EM-47) between the valve guide bushing
and new .valve.

INSPECT AND GRIND VALVES

(a) Grind the valve only enough to remove pits and car-
bon.

(b) Check that the valve are ground to the correct valve
face angle.

Valve face angle: 44.5°

(c) Check the valve head margin thickness.

Standard margin thickness: 1.3 mm (0.051 in.)
-Minimum margin thickness: 0.5 mm (0.020 in.)

If the valve head margin thickness is Iess than minimum,
replace the valve.

(d) Check the valve overall length.

Standard overall length: 98.15 mm (3.8642 in.)
Minimum overall length: 97.75 mm (3.8484 in.)

If the valve overall length is Iess than minimum, replace
the valve. :
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EM3026]

‘ 1.0-14mm

EMO185

(e) Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, regrind it with grinder or re-
place the valve if necessary.

CAUTION: Do not grind off more than minimum over-
all length (See page EM-49).

12. INSPECT AND CLEAN VALVE SEATS

(a) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

(b) Check the valve seating position.
Apply a thin coat of prussian blue (or white lead) to
the valve face. Install the valve. Lightly press the
valve against the seat. Do not rotate the valve.

(c) Check the valve face and seat for the following:
® |f blue appears 360° around the face, the valve is
concentric. If not, replace the valve.

@ If blue appears 360° around the valve seat, the °
- guide and seat are concentric.
If not, resurface the seat.

® Check that the seat contact is on the middle of the
valve face with the following width.

1.0 — 1.4 mm (0.039 — 0.055 in.)

If not, correct the valve seat as follows:
® |f seating is too high on the valve face use 30° and
45° cutters to correct the seat.

® |f seating is too low on the valve face, use 60°, and
45° cutters to correct the seat.
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Squareness

EM2590

)

 Bi713

EM0281

EM2943

13.

14.

{d) Hand-lap the valve and valve seat with an abrasive
compound.

INSPECT VALVE SPRINGS

(a) Using a steel square, measure the squareness of the
valve springs.

Maximum squareness: 1.5 mm (0.059 in.)

If squareness is greater than maximum, replace the valve
spring. ’

{b) Using calipers, measure the free length of the valve
spring.

Free length: 41.64 mm (1.6394 in.) "

if the free length is not within specification, replace the
valve spring.

{c) Using a spring tester, measure the tension of the
valve spring at the specified installed length.

Ins{alled tension:
16.0 kg (35 b, 157 N) at 35.0 mm (1.378 in.)

If the installed tension is not as specified, replace the valve
spring.

INSPECT CAMSHAFT AND BEARING CAPS

{a) Place the camshaft on V-blocks and, using a dial

gauge, measure the circle runout at the center jour-
nal.

Maximum circle runout: 0.03 mm (0.0012 in.)

If the circle runout is greater than maximum, replace the
camshaft.
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15.

(b) Using a micrometer, measure the cam lobe height.

Standard cam lobe height:

Intake »

7M-GE MA 38.36 mm (1.6102 in.)

.MS 38.16 mm (1.6024 in.)

v TM-GTE 38.36 mm (1.6098 In.)
Exhaust :

7M-GE  MA 38.36 mm (1.5102 In.)

MS 38.36 mm (1.6098 in.)

TM-GTE 38.36 mm (1.6098 in.)
Minimum cam lobe height:
Intake.
7M-GE  MS 37.86 mm (1.4905 in.)
Others 38.00 mm (1.4961 in.)
Exhaust 38.00 mm (1.4961 in.)

If the cam lobe height is less than minimum, replace the
camshaft.

(c) Using a micrometer, measure the journal diameter.

Standard diameter:
" No.1

26.949 — 26.965 mm (1.0610 — 1.0616 in.)
No.2 — No.7 "

26.888 — 26.975 mm (1.0586 — 1.0620 in.)

If the journal diameter is less than specified, replace the
camshaft.

INSPECT CAMSHAFT OIL CLEARANCE

(a) Clean the bearing caps and camshaft journal.
(b) Place the camshaft in the cylinder head.

{c) Lay a strip of plastigage across each journal.

{d) Place the bearing caps with the top of the number on
the cap pointing toward the front and in numerical
order from the front side.

(e) Install and torque the cap bolts gradually in the
sequence shown in the figure.

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

NOTE: Do not turn the camshaft while the plastigage is
in place.

(f) Remove the caps and measure the plastigage at its
widest point.
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_ Standard oil clearance:
" No

- 0.035 — 0.072 mm (0.0014 — 0.0028 in.)
No.2 — No.7 o :
0.025 — 0.093 mm (0.0010 — 0.0037 In.)
Maximum-oil clearance: 0.13 mm (0.0061 In.)
If clearance is greater than maximum, replace the cylinder
head and/or camshaft. o

g Clean out the pieces of plastigage from the bearing
caps and journals.

16. INSPECT-CAMSHAFT THRUST CLEARANCE
- (a) Clean and install the camshaft and bearing caps.

(b) Using a dial gauge, measure..the thrust clearance
while moving the camshaft back and forth. '
Standard thrust clearance: 0.08 — 0.19 mm
' : (0.0031 — 0.0076 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If clearance is greater than maximum, replace the
camshaft and/or cylinder head.

17. INSPECT VALVE LIFTER OIL CLEARANCE

(a) Using a micrometer, measure the diameter of the
valve lifter. S '
Valve lifter diameter:  27.975 — 27.985 mm
(1.1014 — 1.1018 in.)

86108

(b) Using a dial indicator, measure the inside diameter of
the cylinder head bore.

Lifter bore diameter: 28.000 — 28.021 mm
(1.1024 — 1.1032 in.)
(c) Subtract the valve lifter measurement from the
cylinder head bore.

Standard oil clearance: 0.015 —.0.046 mm
(0.0006 ~ 0.0018 in.)
Maximum oil clearance: ‘0.1 mm (0.004 in.)

If clearance is greatef than maximum, replace the cylinder
head and/or valve lifter.

18. INSPECT INTAKE, EXHAUST MANIFOLD AND
INTAKE CHAMBER ' -

Using a precision straight edge and feeler gaﬁge?’check
the surfaces contacting the cylinder head- or intake
manifold for warpage. -

Maximum warpage: : .
Intake manifold 0.10 mm (0.0039 in.)
Exhaust manifold 7M-GE  0.75 mm (0.0295 in.)

- 7M-GTE 0.50 mm(0.0197 in.)
Intake chamber ~_0.10 mm (0.0039 in.)
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Vacuum

A8
E Air Filter
¢,
Air
N
® ©
Battery

EM2954

|
® ©

Battery

EM2955

INSPECTION OF INTAKE AIR CONTROL
‘SYSTEM (7M-GE only)

‘1.

CHECKYAIR CONTROL VALVE OPERATION

With 400 mmHg (15.75 in.Hg, 53.3 kPa) of vacuum
applied to the actuator, check -that the control valve
moves smoothly to the fully closed posmon

If not adjust with the adjusting screw.

CHECK VACUUM TANK BY BLOWING AIR INTO

- EACH PIPE
‘(a) Check that air flows from pipe B to A.

(b) Check-that air does not flow from pipe A to B.

(c) Apply 500 mmHg (19.69 in.Hg, 66.7 kPa) of vacuum
to pipe B and check that there is no change in
vacuum after one minute.

If there is a change, replace the vacuum tank.

CHECK VACUUM CIRCUIT CONTINUITY IN THE VSV
BY BLOWING AIR INTO PIPE

(a) Connect the VSV terminals to the battery terminals
as illustrated.

(b) Blow into pipe E and check that air comes out of the
pipe G.

(c) Disconnect the battery.

{d) Blow into pipe E and check that air comes out of the
air filter.

if a problem is found, replace the VSV.
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ASSEMBLY OF CYLINDER HEAD
(See pages EM-37, 38)
 NOTE: | |
® Thoroughly c(ean all parts to be assembled.

® Before installing the parts, apply new engine oil to all
sliding and rotating surfaces.

® Replace all gaskets and oil seals with new ones.

1. INSTALL VALVES

(a) Insert the valves in the cylinder head valve guide
bushing. Make sure the valves are installed in the cor- .
rect order.

(b} Using SST, install new oil seals on the valve guide
‘bushings. . . N

SST 09201-41020 _
() Install spring seats, spﬁngs and spring retainers.

(d) Using SST, compress the valve retainers and place
two keepers around the valve stem.

SST 09202-70010 )
{e) Tap the stem lightly to assure proper fit.

2. INSTALL VALVE LIFTERS WITH SHIMS

_ . ' Make sure the valve lifters with their shims are installed in
N o the correct order.

EXOQ CO0 OO0 OO0 OO 0O
e 06 OO OO PP PP
INOO OO0 OO0 OO0 OO0 OO
o0 80 0P PP BL 0P
No. 1 No.2 No. 3 No. 4 No.5 No. 6

3. INSTALL CAMSHAFTS AND OiL SEALS
~ {a Apply engine oil to the lip of a new oil seal.
{b) Install the oil seal to the camshaft.

EMO0S0 EM2957
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7] 1‘%

2 - 3 mm
(0.08 - 0.12 in)

EM2958

I: Intake

E: Exhaust NO-2 = No.7

o

=~

LO \I:lntake
Front Mark E: Exhaust

EM2959)
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_EM2927

EM2960

{c) Coat all bearing journals with engine oil.

(d) Place the camshafts on the cylmder head as shown in
the figure.

NOTE: The exhaust camshaft has a distributor (7M-GE)
or cam position sensor (7M-GTE) drive gear.

(e) Apply seal packing to the areas -indicated in the
figure.

Seal packing: Part No.08826-00080 or equivalent

NOTE: Install the No.1 bearing cap immediately after
applying the seal packing. ;

(f) Place bearing caps on each journal with the front
marks pointing toward the front. '

{g) Tighten each bearing cap bolt a little at a time and in

the sequence shown in the figure.

(h) Using SST, drive in a new camshaft oil seal.
SST 098223-50010
NOTE: Be careful not to install the oil seal slantwise.
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(i) Tighten'the No.3 and No.7 bearing cap bolts a little at
1 2 a time and in the sequence shown in the figure.

(No. 3) (No.7) Torque: 200 kg-cm (14 ft-1b, 20 N-m)

. |
e g |
o(ooq@)ooq@ooo}l

[

EM2927

) Torque each bearing cap bolt a little at a time and in
the sequence shown in the figure.

Torque: 200 kg-cm (14 ft-ib, 20 N-m)
(k) Check the camshaft thrust clearance.

EM2927|

4. (w/ EGR)
INSTALL EGR COOLER
Install a new gasket and EGR cooler with the eight bolts.
Torque: 140 kg-cm (10 ft-lb, 14 N'm)

(w/o EGR)
INSTALL EGR HOLE PLATE

Install a new gasket and EGR hole plate with the two bolts.

5. INSTALL HEATER UNION

(a) Install a new gasket, union, another gasket and union
bolt to the cylinder head.

(b) Torque the union bolt.
Torque: 600 kg-cm (43 ft-lb, 59 N'm)
6. INSTALL NO.2 ENGINE HANGER AND GROUND
STRAP
Torque: 400 kg-cm (29 ft-lb, 39 N:m)

7. INSTALL INTAKE MANIFOLD
(a) Position a new gasket on the cylinder head.
(b) (w/ EGR)

® Install the intake manifold and VSV with the two
nuts and seven bolts.

® Install the EGR valve with the two nuts.
@ Torque the bolts and nuts.
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

EM2825
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{w/o EGR)

® Install the intake manifold four nuts and 'seven
bolts.

® Torque the bolts and nuts.
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

Spacer Black] 8. INSTALL DELIVERY PIPE WITH INJECTORS

(a) Install the six insulators into the injector hole of the
cylinder head.

(b} Install the black rings on the uppér portion of each of
the three spacers. Then install the spacers on the
delivery pipe mounting holes of the cylinder head.

{c) Place the injectors together with delivery pipe on the
cylinder head.

(d) Make sure that the injectors rotate smoothly.

Fi1680]

(e} Install the three thinner spacers and bolts.
Torque the bolts.

Torque: 180 kg-cm (13 ft-lb, 18 N'm)

EM2924

9. INSTALL ALTERNATOR BRACKET
Torque: 400 kg-cm (29 ft-Ib, 39 N'm)

10. INSTALL NO.2 TIMING BELT COVER
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, :‘INSTALLAATI_'ON'OF CYLINDER HEA)IJ
(See pages EM-37, 38)
1. INSTALL CYLINDER HEAD C
(a) Apply seal packing to the two locations shown.
Seal packing: Part No. 08826-00080 or equivalent

EM2961

(b) Place a new cylinder head gasket on the cylinder
block. .

CAUTION: Be careful of the Installation direction.

EM2962

{c) Place the cylinder head on the cylinder head gasket,
and connect the No.5 water by-pass hose to the
union. :

{d) Apply alight coat of thev_eng'isne oil on the threads and
under the cylinder head bolts.

{e) Using SST, install and uniformity tighten the fourteen
cylinder head bolts in several passes and in the
sequence shown.

SST 09043-38100
Torque: 800 kg-cm (68 ft-lb, 78 N'm)

12 8 4 2 5 9 13 2. INSTALL CAMSHAFT TIMING PULLEYS AND TIMING
- | - BELT o |
, é;__fﬁ; = 'Jl‘ = @LJ (See steps 8 to 12 and 14 on pages EM-34 to 36)

@) - .
3. INSTALL SPARK PLUGS
) @]
OOO@OO(,?@OOO—(@ (See page 1G-7)

14 10 6 1 3 7 11

EM2963
EM2922

4. INSTALL CYLINDER HEAD COVERS

(a) Using SST, install the No.3 cylinder head cover and
heater hose clamp.

SST 09823-00010
Torque: 180 kg-cm (13 ft-1b, 18 N-m)

EM3008
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EM2902

EM3545

EM3025

EM2920

Front =

EM2949

b) Apply seal packing to the cylinder head as shown in

the figure. _
Seal packing: Part No.08826-00080 or equivalent
(c) Install the No.1 and No.2 cylinder head covers.
Torque: 25 kg-cm (22 in.-lb, 2.6 N-m)

d) (MA) ‘ -
Install the heater hose clamp.

(e) (7M-GTE)
Install the accelerator link.

INSTALL WATER OUTLET HOUSING

(a) Install a new gasket and water outlet housing with
the bolt and two nuts.

(b) Connect the No.6 water by-pass hose.

(). (7IM-GE) . -

Install a new gasket, union, another gasket and union
bolt to the water outlet housing.

INSTALL EXHAUST MANIFOLD

(a) Face a new exhaust gasket so the protrusion is facing
the rear and install on the cylinder head.



ENGINE MECHANICAL. — Cylinder Head

EM-61:

Toiy

(b) Install the exhaust manifold with the seven nuts.
Torque: 400.kg-cm (29 ft-Ib, 39 N-m)

) (7M-GTE) - :
Install the exhaust manifold stay with the three bolts.

(@ (7M-GTE) |
Install the heat insulators with the five bolts.

7. {(7M-GTE) '
INSTALL TURBOCHARGER
(See steps 4 to 8 and 10 to 12 on pages TC-15 to 17)
8. (7M-GE) |
INSTALL OIL DIPSTICK
9. (7M-GE)

INSTALL DISTRIBUTOR AND HIGH-TENSION CORDS
(See page 1G-22) . :

10. (7M-GTE)
INSTALL AUXILIARY AIR PIPE

EM3542
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11. INSTALL NO.2 FUEL PIPE

(a) Install a new gasket, No.2 fuel pipe, another gasket
and union bolt to the pressure regulator.

Torque: 250 kg-cm (18 ft-lb, 26 N'm)

(b) Install the No.2 fuel pipe to the delivery pipe with the
bolt. .

12. INSTALL NO.1 FUEL PIPE AND PULSATION DAMPER

“(a) Install a new gasket, No.1 fuel pipe, another gasket
and pulsation damper to the delivery pipe.

Torque: 400 kg-cm (29 ft-lb, 39 N'm)

(b) Install the No.1 fuel pipe and VSV to the intake
manifold. '

(c) Connect the No.1 fuel pipe to the fuel support (MA)
or fuel filter (MS). _ :

13. INSTALL ENGINE WIRE

(@) Install the engine wire to the each clamps.

(b) Connect following wires:
® Three VSV connectors

® Knock sensor connector
® Ground strap to intake manifold
" ® Injector connectors

® Distributor connector
® Cold start injector time switch connector
® Water temp. sender gauge connector
‘@ Water temp. sensor connector

(f" - ’ ® Oil pressure sender gauge connector

‘ ® (w/ TWC)
Oxygen sensor connector

14. (7M-GTE)
INSTALL IGNITION COIL WITH BRACKET
(See steps 11, 12 on page EM-13)

15. INSTALL AIR INTAKE CHAMBER WITH CONNECTOR
(a) Position a new gasket on the intake manifold.

b) (7M-GTE)
Connect the cold start injector connector
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) (w/EGR) -

Em3524]

(c) Install the intake chamber with connector and
vacuum transmitting pipes with the two nuts and five
bolts. S '

Torque: 180 kg-cm (13 ft-ib, 18 N'm)

(d) Connect the engine wire to the clamps of the intake
chamber.

(e} Install new gakskets and cold start injector tube.
Torque: To delivery pipe S
. 300 kg-cm (22 ft-lb, 29 N'm)
" To cold start injector ,
- 180 kg-cm (13 ft-lb, 18 N:m)

Install the EGR vacuum modulator to the bracket.

(@ (7M-GE) :
Install the air intake connector bracket mounting
bolts.

(h) (7M-GE)
Install the throttle body bracket(s).

@) (7M-GTE)
install the ISC pipe and connect the hoses.
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16.

17.

18.

-0

k)
)

(m)

Install the EGR pipe mounting bolts.
Install the manifold 'stay mounting bolt.

Connect following hoses:
® (7M-GE)

No.3 water by-pass hose to throttle body
(7M-GTE)

® Auxiliary air pipe hose to vacuum transmitting pipe
® No.1 water by-pass hose to ISC valve

Connect following hoses:
® (7M-GE)
Diaphragm hose

@ VSV(for fuel pressure up)hoses

(n)

(o)

® Pressure regulator hose

® EGR hoses to throttle body and vacuum transmlt-
ting pipe.

® Vacuum transmitting plpe hose to mtake chamber

® BVSV hose to throttle body

Connect following wires:
® ISC valve connector

® Throttle position sensor connector
® (7M-GE)

Cold start injector connector
Install the PCV pipe.

(ZM-GTE) .
INSTALL CAM POSITION SENSOR
(See steps 1, 2 on page 1G-26)

(7M-GTE)
INSTALL PS RESERVOIR TANK

Install the PS reservoir tank with bracket.

INSTALL ALTERNATOR AND ADJUSTING BAR

(@)
b)

lc)

Install the alternator and adjusting bar.

Install the drive belt.
(See page EM-36)

Connect the No.3 PCV pipe.
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CYLINDER BLOCK
COMPONENTS

- Piston Ring

Piston

Piston Pin———— G

€@ Snap Ring

Connecting Rod Bushing

~Connecting Rod

Connecting Rod Bearing

Connecting Rod Cap—

| 650 (47, 64)

& Gasket

&ys—O0il Nozzle (7M-GTE)

Crankshaft Thrust
Washer

Crankshaft

Crankshaft Thrust
Mw - Washer
Main Bearing
Main Bearing Cap

Oil Pump Drive Shaft

Oil Pump

kg-cm (ft-lb, N-m) : Specified torque

@ Non-reusable part EM4571
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EM3034

EM3035

EM2969

DISASSEMBLY OF CYLINDER BLOCK
(See page EM-65) :

1.

11,

12.
13.

14.

REMOVE FLYWHEEL OR DRIVE PLATE AND REAR
END PLATE |

INSTALL ENGINE STAND FOR DISASSEMBLY

REMOVE TIMING BELT '
(See steps 2 to 8 and 10 to 18 on pages EM-28 to 31)

REMOVE CYLINDER HEAD
(See steps 1 to 15 and 18 on pages EM-39 to 43)

REMOVE WATER BY-PASS PIPE AND HOSEsz
(a) Remove the two nuts from the tjming belt case.

(b) Remove the three bolts from the cylinder block and
the water by-pass pipe and hosga' wnth g’a]s‘ke_jck.

REMOVE GROUND STRAP FROM CYLINDER BLOCK

(7M-GE) A
REMOVE VACUUM CONTROL VALVE SET

REMOVE FUEL RETURN PIPE SUPPORT
Remove the two nuts, fuel pipe support and insulator.

REMOVE ‘ENGINE MOUNTING BRACKETS

. (7M-GE)

REMOVE OIL FILTER
(See page LU-6)

(7M-GTE)
REMOVE OIL FILTER BRACKET
(See step 1 on page LU-18)

(7M-GE w/ Oil cooler)

REMOVE OIL HOLE COVER PLATE
{(7ZM-GE w/o Oil cooler) .
REMOVE OIL HOLE COVER PLATE
REMOVE PS PUMP BRACKET

REMOVE OIL PAN
(See page LU-9)

REMOVE TIMING BELT CASE WITH WATER PUMP

Remove the seven bolts and three nuts, and remove the
timing belt case and gaskets.
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EM1795

15.

16.

17.

18.

19.

EM-67
REMOVE OIL PUMP DRIVE SHAFT

{a) Remove the bolt and oil pump drive shaft.

(b) While tu?ning oil pump drive shaft, slowly pull out so
as not to damage the bearing.

REMOVE OIL PUMP
{a) Loosen the union nut.
(b) Remove the two bolts and oil pump.

REMOVE REAR OIL SEAL RETAINER
Remove the five bolts, rear oil seal retainer and gasket.

CHECK CONNECTING ROD THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the rod back and forth. ‘

Standard thrust clearance: 0.160 — 0.296 mm

{0.0063 ~ 0.0117 in.)
Maximum thrust clearance: 0.3 mm {0.012 in.)

If clearance is greater than maximum, replace the connect-
ing rod assembly. If necessary, replace the crankshaft.

REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE

(@) Using a punch or numbering stamp, place the
matchmarks on the rod and cap to ensure correct
reassembly. '
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EM3832

(b) Remove the connecting rod cap nuts.

(c) Using a plastic-faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.

NOTE: Keep the lower bearing inserted with the con-
necting rod cap.

{d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(e) Clean the crank pin and bearing.

() Check the crank pin and bearing for pitting and
scratches.

If the crank pin or bearing are damaged, replace the bear-
ings. f necessary, grind or replace the crankshaft.

(g} Lay a strip of Plastigage across the crank pin.
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Install the connecting rod cap.
(See step 7 on page EM-90)

"Torque: 650 kg-cm (47 ft-Ib, 64 N'm)
NOTE: Do not turn the crankshaft.

)

—EM3833

()  Remove the connecting rod cap.
) Measure the Plastigage at its widest point.

Standard oll clearance: 0.021 — 0.063 mm
' (0.0008 — 0.0021 in.)
Maximum oil clearance: 0.07 mm (0.0028 In.)

If the oil clearance is greater than maximum, replace the
bearings. If necessary, grind or replace the crankshaft.

Undersized bearing: U/S 0.25 -
(k) Completely remove the plastigage.

NOTE: If using a standard size bearing, replace with one
having the same number. If the number of the bearing can-
not be determined, select a bearing from-the table below
according to the numbers imprinted on the connecting rod
cap and crankshaft. There are five sizes of standard bear-
ings, marked 1", ‘2", *‘3", ““4'" and "'5"’.

Number marked
Rod cap 1 1 2 1 2 3| 2 3 3
Crankshaft 0 1 o 21| 1 0| 2 1 2
Bearing 1-1 22| 3 3 3|1 4|45

Example: Rod cap ‘2", Crankshaft *“1” = Bearing 3"
* (Reference) '

mm (in.)
Mark | Big End Inner Crank Pin Bearing Center
__ :Diameter Diameter Walil Thickness
0 - 51.993 - 52.000 -
(2.0470 - 2/0472)‘
1 55.015 - 55.025 51.985 — 51.992 1.490 -~ 1.495
(2.1659 - 2.1663) | (2.0446 — 2.0469) | (0.0587 - 0.0589)
2 55.026 - 55.035 51.976 — 51.984 1.496 - 1,600
(2.1664 - 2.1667) | (2.0463 ~ 2.0466) | (0.0589 — 0.0591)
3 | 55036 - 56.045 - 1.501 ~ 1,505
) (2.1668 - 2.1671) {0.0691 —- 0.0593)
4 1,506 - 1.610
- - (0.0593 ~ 0.0594)
1.611 - 1.616
® - - (0.0595 = 0.0598)
u/s 55.015 - 55.045 51.725 — 51.735 |- - 1.622 -1.632
0.25 | (2.1659 - 2.1871) | (2.0364 — 2.0368) | (0.0639 - 0.0643)\,
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20. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Remove all the carbon from the top of the cylinder.

(b) Cover the rod bolts with a short piece of hose to pro-
- tect the crankshaft from damage.

() Push the piston, connecting rod assembly and the
~ upper bearing through the top of the cylinvdqrv plolc_ky.d

NOTE: : ,
® Keep the bearing insert with the connecting rod and
cap. :

® Arrange the piston and connecting rod assemblies in
order. .

21. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.
Standard thrust clearance: 0.05 — 0.25 mm -
(0.0020 — 0.0098 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If the clearance is greater than maximum, replace the
thrust washers as a set.

Thrust washer thickness:
STD size 2.925 — 2.975 mm

(0.1152 — 0.1171 in))
0/S 0.125 2,988 — 3.038 mm

4 12 14 10 2 (0.1176 — 0.1196 in.)
b ® - —{Tli/ 22. REMOVE MAIN BEARING CAPS AND CHECK OIL
@l S - o CLEARANCE
- IT {ﬁ/ (@) Uniformly loosen and remove the main bearing cap
E 1Y bolts in several passes, in the sequence shown.
p = | '
377 s s s M)

EM1482




"(b) Using the removed main bearing cap boits, wiggle’
the cap back and forth, and remove the caps, lower
bearings and lower thrust washers (No. 4 cap only).

 NOTE: |
® Keep the lower bearing inserted: with the cap.

® Arrange the caps and lower thrust washers in correct
order. : f

(c) Lift out the crankshaft. :

NOTE: Keep the upper bearings and upper thrust
- washers insert with the cylinder block. ‘

(d) Clean each journal and bearing.

) Check _eaéh journal and bearing for pitting‘ and
scratches.

If the j_ourhal. or bearing is damaged, replace the bearings.
If necessary, grind. or replace the crankshaft.

(f)}- Place the crankshaft on the cylinder block.
(g) Lay a strip of’PIastigagre across each journal.

(h) Install the main bearing caps. (See step 5 on page
EM-89)

Torque: 1,040 kg-cm (75 ft-Ib, 102 N-m)
NOTE: Do not turn the crankshaft:

) Remove the main bearing caps.
() Measure the Plastigage at its widest point.

Standard oil clearance: - 0.030 — 0.048 mm
(0.0012 — 0.0019 in.)
Maximum oil clearance: 0.07 mm (0.0028 -in.)-

If the oil clearance is greater than quimum,{replace .th§
bearings. If necessary, replace the cranks_t_),,,aft'-_..ff.

Under size bearing: U/S 0.25 g
(k) Completely remove the Plastigage. |
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Mark
1,2,3,40rb
No. 5 ~ No. 7 Journal "Y!-agf or 3

No. 1 — No. 4 Journal

__ EMA4130]

NOTE:

and crankshaft,

There are five sizes of. standard bearings, marked “1",

“2”' 113II" Il4ll and “5".

If using a standard size bearing, replace with one
having the same number. If the number of the bearing can-
not be determined, select a bearing from the table below
according to the numbers imprinted on the cylinder block

Number marked

Cylinder Block 1 2 1 2 (. 3|23 ;3
Crankshaft 0] 0| 2|1 0] 2 1 2
Bearing 2| 2 3 3(3 |4 |41 65
Example: Cylinder Block ““2", Crankshaft 1" = Bearing 3"
(Reference)
o mm (in.)
Mark |CYlinder Block Main| ~ Main Jourhal Bearing Center
Journal Bore Diameter Wall Thickness
o - 60.007 - 60.012 _
(2.3625 - 2.3627)
1 64.024 - 64.030 60.001 — 60.006 1.988 ~ 1.991
{2.5206 - 2.5209) | (2.3622 — 2.3624) | (0.0783 — 0.0784)
2 64.031 —~ 64.036 59.994 - 60.000 1.992 - 1.894
(2.5209 - 2.521 1) | (2.3620 — 2.3622) | (0.0784 ~ 0.0785)
3 64.037 - 64.042 - 1.995 - 1,997
(25211 - 2.6213) (0.0785 — 0.0786)
4 _ _ 1.998 - 2.000
(0.0787 - 0.0787)
5 _ _ 2,001 - 2,003
(0.0788 — 0.0789)
u/s 64.022 - 64.046 59.730 =~ 59.740 2123 - 2133
0.25 | (25205 - 2.5215) | (2.3516 ~ 2.3520) | (0.0086 -~ 0.0840)

23. REMOVE CRANKSHAFT

(a)
(b)

washers.

NOTE:

® Arrange the caps, bearings and thrust washers in cor-

® The pilot bearing in the crankshaft rear end is perma-
nently lubricated and requires no cleaning or lubrication.

(7M-GTE)

24.

rect order.

Lift out the crankshaft.
Remove the upper bearings and upper thrust

REMOVE OIL NOZZLES

e ]
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®

Thrust
© Direction

Axial
D Direction

. 10mm
T (0.39in.)

Middle

O W

L 10mm

(0.39in.) emooss
EM0365

INSPECTION OF CYLINDER BLOCK

REMOVE GASKET MATERIAL \
Using a gasket scraper, remove all the gasket mater|a|
from the cylinder block surface.

CLEAN CYLINDER BLOCK ‘

Using a soft brush and solvent, clean the block.

INSPECT TOP OF CYLINDER BLOCK FOR FLATNESS

Using a precision stranght edge and thickness gauge, .
measure the surfaces contacting the cyhnder head gasket
for warpage.

Maximum warpage: 0.06 mm (0. 0020 in.)

If warpage is greater than maximum, replace the cylmder
block.

INSPECT CYLINDERS FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.

If deep scratches are present, rébore all six cylinders. If
necessary, replace the cylinder block.

INSPECT CYLINDER BORE blAMETER

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.

Standard diameter:
STD size 82.99 — 83.04 mm
(3.2673 — 3.2693 in.)
Maximum diameter:
STD size 83.24 mm (3.2772 in.)
0/S 0.50 83.74 mm (3.2968 in.)

If the diameter is greéter than maximum, rebore all six
cylinders. If necessary, replace the cylinder block.
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EM2976J

EM2977

EM3667

6. REMOVE CYLINDER RIDGES

If the wear is less than 0.2 mm (0.008 in.), use a ridge
reamer to machine the top of the cylinder.

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES

(See page EM-65)

1. CHECK FIT BETWEEN PISTON AND PIN - |
Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin as a set.

2. REMOVE PISTON RINGS

(a) Using a piston ring expander, remove the compres-
sion rings.

(b) Remove the two side rails and oil ring expander by
hand.

NOTE: Arrange the rings in correct okrder.

3. DISCONNECT CONNECTING ROD FROM PISTON

{a) Using needle-nose pliers, remove the snap rings from
the piston. ‘



RO

e o

(b) Gradually heat the piston to approx. 60°C {140°F). |

" {e) - Using a plastic-faced hammer and brass bar, lightly.
tap out the piston pin and remove the connecting
rod. __

NOTE:
® The piston and pin are a matched set.

" ® Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.

'INSPECTION OF PISTON AND CONNECTING

' .ROD ASSEMBLIES
1. CLEAN PISTONS
- la) Using a gasket scraper, remove the carbon from the
piston top. -

EM4545

(b) Using a groove cleaning tool or broken ring, clean the
ring grooves.

EM4546
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Cylinder Block

EM0224

{c} Using a soft brush and solvent, thoroughly clean the
piston. :

CAUTION: Do not damage the piston.

. . INSPECT PISTON DIAMETER AND OIL CLEARANCE

(a) Using a micrometer, measure the piston diameter at a
right angle to the piston pin hole center line, 22 mm
(0.87 in.) from the piston head.

Standard diameter: !
7M-GE STD size 82.90 — 82.956 mm

(3.2638 — 3.2668 in.)
0/S 0.60 83.40 - 83.46 mm
‘ (3.2835 — 3.28564 in.)
7M-GTE STD size 82.91 — 82.96 mm
(3.2642 - 3.2661 in.)
0/S 0.560 83.41 — 8346 mm
(3.2839 ~ 3.2858 In.)

(b) Measure the cylinder bore diameter in thrust direc-
tions.

 (See step 5 on page EM-73)

(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.

Standard oil clearance:
7M-GE  0.08 — 0.10 mm (0.0031 — 0.0039 in.)
7M-GTE 0.07 — 0.09 mm (0.0028 — 0.0035 in.)

Maximum oil clearance: 0.13 mm (0.0051 in.)

If the oil clearance is greater than maximum, replace the
piston. |f necessary, rebore all six cylinders and replace all
six pistons. If necessary, replace the cylinder block.

INSPECT CLEARANCE BETWEEN WALL OF RING
GROOVE AND NEW PISTON RING

Using a thickness gauge, measure the clearance between
new piston ring and the wall of the piston ring groove.

Ring groove clearance: No.1 0.03 — 0.07. mm
{0.0012 ~ 0.0028 in.)

No. 2 0.02 - 0.06 mm
(0.0008 ~ 0.0024 in.)

If the :clearance is not within specification, replace the
piston.

INSPECT PISTON RING END GAP

(a) Insert the piston ring into the cylinder bore.

(b) Using a piston, push the piston ring a little beyond
the bottom of the ring travel.
(110 mm (4.33 in.) from top surface of cylinder
block) '
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{e) Using a thickness gauge, measure the end gap.

.Standard end gap:
No. 1 : .
7M-GE (w/o TWC) and 7M-GTE
- , 0.29 — 0.44 mm (0.0114 - 0.0173 in.) -
( 7M-GE (w/ TWC) ‘ : '

P ; 0.23 — 0.38 mm (0.0091 — 0.0150 in.)
; | No.2 0.25 — 0.53 mm (0.0098 — 0.0209 in.)
' ] Oil (Side rail) . :
5 5 7M-GE (w/o TWC) and 7M-GTE

- —EM2552 0.10 — 0.44 mm (0.0039 — 0.0173 in.)

7M-GE (w/ TWC)
0.10 — 0.40 mm (0.0039 — 0.0157 in.)
Maximum end gap: :
No. 1 . .
7M-GE (w/o TWC) and 7M-GTE
’ ’ - © 0.74 mm (0.0291 in.)
- 7M-GE (w/ TWC)
0.68 mm (0.0268 in.)
No.2 1.13 mm (0.0445 in.)
Oil (Side rail) '
7M-GE (w/o TWC) and 7M-GTE
1.04 mm (0.0409 in.)
7M-GE (w/ TWC)
1.00 mm (0.0394 in.)

If the gap is greater than maximum, replace the piston
ring. If the gap is greater than maximum, even with a new
piston ring, rebore the cylinder and use an O/S piston ring.

5. CHECK PISTON PIN FIT

S“S 5 5 ’ ' At 60°C (140°F) you should be able to push the pin into
the piston with your thumb.

If the pin can be installed at a lower temperature, replace
the piston.

~

6. INSPECT CONNECTING RODS

{a) Using a rod aligner and thickness gauge, check the
connecting rod alignment.

® Check for bend.

Maximum bend: )
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)

If bend is greater than maximum, replace the connecting
rod assembly.

EMO287 EM0288)
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EMQ289 EMO280

EM0226

EM0227

EM1321

® Check for.twist.

Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)

if twist is greater than maximum, replace the connecting
rod assembly.

(b) Inspect the oil clearance between the rod bushing
and piston pin.

® Using a caliper gauge, measure the inside dlameter
of the connecting rod bushing. . ;
Bushing inside diameter: 22.005 — 22. 017 mm
"~ {0.8663 — 0.8668 in.)

® Using a micrometer, measure the piston pin
diameter.
Piston pin diameter: 21.996 — 22.009 mm
(0.8660 — 0.8665 in.)

® Subtract the piston pin diameter measurement
from the bushing inside diameter measurement.

~ Standard oil clearance: 0.005 — 0.011 mm

(0.0002 — 0.0004 in.)
Maximum oil clearance: 0.02 mm (0.0008 in.)

If the oil clearance is greater than maximum, replace the

bushing. If necessary, replace the piston and plston pin
assembly.

IF NECESSARY, REPLACE CONNECTING ROD
BUSHINGS

(@) Using SST and a press, press out the bushing.
SST 09222-30010
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EM2983

__EM0291

EM1322

Ew-79

. (b) Align,the oil hdlves of a new bushing andbonnedting

rod.

(c) Using SST and a press, press in the bushing.
SST 09222-30010

(d) Using a pin hole grinder, hone the bushing to obtain
the specified clearance between the bushing and
piston pin. . ' :

(e) - Check the piston piln fit at normal room temperature.
Coat the piston pin with engine oil and push it into
the connecting rod with your thumb.
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BORING OF CYLINDERS

2,

NOTE:

@ Bore all six cylinders for the oversized piston. outside
diameter.

® Replace the piston rings with ones to match the over-
sized pistons. ‘

SELECT OVERSIZED PISTON

Oversized piston diameter: )
0/s 0.50 7M-GE 83.40 — 83.45 mm
(3.2835 — 3.2854 in.)
7M-GTE 83.41 — 83.46 mm
{(3.2839 — 3.2858 in.)

CALCULATE AMOUNT TO BORE CYLINDER

(a) Using a micrometer, measure the piston diameter at a
right angle to the piston pin hole center line, 22 mm
(0.87 in.) from the piston head.

(b) Calculate the amount each cylinder is to be rebored
as follows:
Size to be rebored =P + C -~ H
P = Piston diameter
C = Piston clearance
7M-GE 0.08 — 0.10 mm
’ {0.0020 — 0.0028 in.)
7M-GTE 0.07 — 0.09 mm
(0.0028 — 0.0036 in.)
H = Allowance for honing
0.02 mm (0.0008 in.) or less

BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS
Maximum honing: 0.02 mm (0.0008 in.)

CAUTION: Excess honing will destroy the finished
roundness. '
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INSPECTION OF CRANKSHAFT

1.

INSPECT CRANKSHAFT FOR RUNOUT
{a) Place the crankshaft on V-blocks.

{b) Using a dial indicator, measure the circle runout a
the center journal. '

Maximum circle runout: 0.06 mm (0.0024 in.)

If the circle runout is grea'ter than maximum, replace the
crankshaft.

NOTE: Use a long spindle on the dial gauge.
INSPECT MAIN JOURNALS AND CRANK PINS -

{a) Using a micrometer, measure the diameter of each
main journal and crank pin.

Journal diameter: _ o
STD size 59.994 — 60.012 mm
' (2.3620 — 2.3627 in.)

U/S 0.26 59.730 — 59.740 mm
-(2.3516 — 2.3520 in.)

" Crank pin diameter: :

_ STD size 51.976 — 52.000 mm
(2.0463 — 2.0472 in.)

U/S 0.25 51.725 -~ 51.735 mm

’ (2.0364 — 2.0368 in.)

If the diameter is not within specification, check the oil
clearance. If necessary, grind or replace the crankshaft.

{b) Check each main journal and crank pin for taper and
out-of-round as shown. -

Maximum taper and out-of-round: 0.02 mm
(0.0008 in.)

if taper or out-of-round is greater than maximum, replace
the crankshaft.

IF NECESSARY, GRIND AND HONE MAIN JOURNALS
AND/OR CRANK PINS

Grind and hone the main journals and/or crank pins to the
finished undersized diameter (See procedure step 2).
Install new main journal and/or crank pin undersized bear-
ings.
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No. 1 Bearing Replacement

No. 1 Bearing No. 2 Bearing

il

SST —

EM1475

No. 2 Bearing Replacement

No. 1 Bearing No. 2 Bearing

o]

EM1476

INSPECTION AND REPAIR OF OIL PUMP
DRIVE SHAFT, BEARINGS AND BUSHING

1. INSPECT OIL PUMP DRIVE SHAFT '

(@) Using a micrometer, measure the journal diameter of
pump drive shaft. o

Standard journal diameter:
Front 40.959 — 40.975 mm
' (1.6126 — 1.6132 in.)
Rear 32.959 — 32.975 mm
(1.2976 — 1.2982 in.)

(b) Using a cylinder gauge, measure the inside diameter
of the pump drive shaft bearing.

Bearing inside diameter:
Front 41.000 — 41.025 mm
(1.6142 — 1.6152 in.) .
Rear 33.000 — 33.025 mm
‘ (1.2992 — 1.3002 in.)

(c) ' Subtract the journal diameter measurement from the
bearing inside diameter measurement.

Standard oil clearance: 0.025 — 0.066 mm

(0.0010 — 0.0026 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)

If the clearance is greater than maximum, replace the
bearing. If necessary, replace the drive shaft.

2. IF NECESSARY, REPLACE OIL PUMP DRIVE SHAFT
BEARING

(@) Using SST, replace the No. 1 bearing by using No. 2
bearing as a guide.

SST 09215-00100 (09215-00120, 09215-00130,

09215-00140, 09215-00160, 09215-00210,
09215-00220)

(b) Using SST, replace the No. 2 bearing by using the No.
1 bearing as a guide.

SST 09215-00100 (09215-00120, 09215-00130,
09215-00140, 09215-00210, 09215-00220)
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CAUTION: .When_inserting the bearings, align-each’
oil hole. - '

INSPECT OIL PUMP DRIVE SHAFT THRUST

 CLEARANCE

Using a thickness gauge, measure the drive shaft thrust -
clearance between the thrust plate and collar.
Standard thrust clearance: 0.06 - 0.13 mm

o i 10.0024 — 0.0051 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If clearance is greater than maximum, replace the thrust
plate and/or collar.

IF NECESSARY, REPLACE THRUST PLATE AND

COLLAR

(@ Using SST, remove the thrust plate and collar.
SST 09950-20017

(b) Install the thrust plate and collar in the direction as
shown.

(c) Using a p‘ress, install the thrust plate and collar.

IF NECESSARY, REPLACE OIL PUMP GUIDE BUSHING

~ (a) Drive out the bushing from the outer side of the

block.
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Thrust Direction

EM1479 EM2892|

EM45636

EM2993

(b) Drive in the bushing from the inside of the block with
a suitable tool. ‘

NOTE: The oil hole should be positioned toward the
. crankshaft side. . : . .

{c) Make sure the front mark of bushing is positioned
toward the front of block. -

REPLACEMENT OF OIL SEALS

“NOTE: There are two methods (A and B) of oil seal rep-
lacement.

REPLACE CRANKSHAFT FRONT OIL SEAL

A. If the timing case is removed from the cylinder
block: '

(a) Using a screwdriver ar_\d hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal.
SST 09214-60010 and 09506-35010
(c) Apply MP grease to the oil seal lip.

B. If the timing case is installed to the cylinder
block:

(a) Using SST, remove the oil seal.
SST 09308-55010

BRI 5 T3V A B B 11 T4 L e e e e AR S T TS AR
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(b) Apply MP greaseto a new oil seal lip: - -
() Using SST and a hammer, tap in‘the oil seal.
SST 09214-60010 and 09506-35010° °

'REPLACE CRANKSHAFT REAR OIL SEAL
“A. If the rear oil seal retainer is removed from the.

cylinder block: RER
(@) Using a screwdriver and hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal.
SST 09223-41020

() Apply MP grease to the oil seal lip.

' B. If the rear oil seal retainer is installed to the

cylinder block:

(a) _xUsing a knife, cut off the lip of the oil seal as shown.

(b) Using a screwdriver, pry out the oil seal.

CAUTION: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

©) Check the oil seal lip contact surface of the
crankshaft for cracks or damage.

(d)  Apply MP grease to a new oil seal lip.
@) Using SST and a hammer, tap in the oil seal.
SST 09223-41020
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3.

REPLACE PUMP DRIVE SHAFT OIL SEAL

~A. If the timing belt case is removed from the

cylinder block:
(a) Using a screwdriver and hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal.
SST 09214-41010 ~ "

(c) Apply MP grease to the oil seal lip.

-

.

B. If the timing belt case is installed to the cylinder
block:

(a) Using a knife, cut off the lip of the oil seal as shown.
b) Using a screwdriver, pry out the oil seal.

CAUTION: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

{c) Check the oil seal lip contact surface of the pump
drive shaft for cracks -or damage.

d) Apply MP grease to a new oil seal lip.
(e} Using SST and a hammer, tap in the oil seal.
SST 09214-41010
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o

ROD .
~{See page EM-65)
1. ASSEMBLE PISTON AND CONNECTING ROD

(@) Install a new snap ring on one side of the piston pin
hole. ' o

ASSEMBLY OF PISTON AND CONNECTING -

EM3668

(b) Gradually heat the piston to approx. 60°C (140°F).

EM4126

(c) Coat the piston pin with engine oil.

(d) Align the front marks of the piston and the connect-
ing rod, and push in the piston pin with your thumb.

(e} Install a new snap ring on the other side of the pin

3 / hole.
Front Mark Front Mark
(Delta) (Arrow)
' Front Mark LE‘ Front Mark
(Protrusion) {(Protrusion)

EM47286

- 2. INSTALL PISTON RINGS

(@) Install the oil ring expander and two side rails by
hand.

EM4547

(b) Using a piston ring expander, install the two com-
pression rings with the code mark facing upward.

EM2377
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Upper Side Compression
Rail Ring No. 1
Front
=

Compression - “Lower Side
Ring No. 2 Rail EM4549

EM3771

EM4130

No. 1 o Ex. No. 1

I/“ Upper ’ﬂl‘

i)

Lower

25 mm (0.98 in.) 22 mm (0.87 in.)

EM0770

ENGINE MECHANICAL — Cylinder Block

{c) Position the piston rings so that the ring ends are as
shpwn.

CAUTION: Do not align the ends.

INSTALL BEARINGS

{a) Align the bearing claw with the claw groove of the
connecting rod or connectin‘g rod cap.

(b) Install the bearing in the connecting rod and rod cap.

CAUTION: Install the bearings with the oil hole in the
connecting rod. - S o .

ASSEMBLY OF CYLINDER BLOCK
(See page EM-65)

NOTE:
® Thoroughly clean all parts to _be assembled.

® Before installing the parts, apply new engine oil to all
sliding and rotating surfaces.

® Replace all gaskets, O-rings and oil seals with new
parts.

(7M-GTE)
INSTALL OIL NOZZLES

Torque: 250 kg-cm (18 ft-lb, 25 N-m)

INSTALL MAIN BEARINGS

NOTE: Different the bearing are used for the No. 1 and
ex. No. 1.

[
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-{a)  Align the bearing claw with the the claw groove of

. the main bearing cap or cylinder block.

{b) Install the bearing in the cylinder block and bearing

caps. -

CAUTION: Install the bearing with the oil hole in the
block. ‘ ‘

INSTALL UPPER THRUST WASHERS
Install the thrust washers under the No. 4 main journal
position of the block with the oil grooves facing outward.

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER THRUST
WASHERS

NOTE: Each bearing cap has a number and front mark.

(@) Install the thrust washers on the No. 4 bearing cap
with the grooves facing outward.

(b) Install the bearing caps in numbered order with
arrows facing forward.

{¢) Install and uniformly tighten the fourteen cap bolts in
several passes, in the sequence shown.

Torque: 1,040 kg-cm (75 ft-lb, 102 N'm)
(d) Check that the crankshaft turns smoothly.

(&) Check the crankshaft thrust clearance.
(See step 21 on page EM-70)
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6.

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Cover the'connedting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(b) Using a piston ring compressor, push the correctly
~ numbered piston and connecting rod assemblies into
each cylinder with the front mark (delta for 7M-GE

and arrow for 7M-GTE) of the piston facing forward.

INSTALL CONNECTING ROD CAPS

{a) Match the numbered cap with the numbered con-
necting rod.

(b) Install the cap with the protrusion facing forward.

{c) Install and alternately tighten the cap nuts in several
passes.

Torque: 650 kg-cm (47 ft-1b, 64 N'm)
{d) Check that the crankshaft turns smoothly.

e} Check the connecting rod thrust clearance.
{See step 18 on page EM-67)

INSTALL OIL PUMP ASSEMBLY
(a) Clean the oil pump.

{b) Install the oil pump with the two bolts and union nut.
Torque the bolt and union nut.

Torque: Bolt (A) 220 kg-cm (16 ff-lb, 22 N'm)

Bolt (B) 60 kg-cm (62 in.-lb, 5.9 N:m)
Union nut 350 kg-cm (25 ft-lb, 34 N-m)
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10.

11.

12.

J18.

INSTALL OIL PUMP DRIVE SHAFT

(a}  While turning the drive shaft, insert slowly to avoid
damaging the drive shaft bearing.

{b) Install the bolt.

Torque: 145 kg-cm (10 ft-Ib, 14 N-m)

INSTALL REAR OIL SEAL RETAINER

A Install a new gasket and rear oil seal retainer with the five

bolts.
Torque: 130 kg-cm (9 ft-lb, 13 N'm)

INSTALL TIMING BELT CASE WITH WATER PUMP
(a) Position new gaskets on the cylinder block. ‘

(b} Apply sealant to two or three threads of the 10 mm
bolt end.

Sealant: Part .No. 08833-00070, THREE BOND 1324
" or equivalent

-{c) Install the timing belt case with the seven bolts and

three nuts.

INSTALL OIL PAN
(See page LU-14)

INSTALL PS PUMP BRACKET
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'14. (7M:GE w/ Oil Cooler)
INSTALL OIL REGULATOR

Install a new gasket and oil regulator with the two bolts.

(7M-GE w/o Oil Cooler and 7M-GTE)
INSTALL OIL HOLE COVER PLATE

Install a new gasket and oil hole cover plate with the two
bolts.

15. (7M-GE)
INSTALL NEW OIL FILTER
(See page LU-6)

16. .INS'_I'AVLL ENGINE MOUNTING BRACKETS

17. INSTALL FUEL RETURN PIPE SUPPORT

Install a new insulator and fuel plpe support with the two
nuts.

Torque- 130 kg-cm (89 ft-1b, 13 N-m)

18. (7M-GE)
INSTALL VACUUM CONTROL VALVE SET

19. INSTALL GROUND STRAP TO CYLINDER BLOCK

20. I.N,STALL WATER BY- PASS PIPE

{a) Install a2 new gasket and water by-pass pipe to the
~ timing belt case with the two nuts.

Torque: 140 kg-cm (10 ft-Ib, 14 N-m)

(b) Install the water by-pass pipe to. the cyhnder block
with the three bolts.

Torque: 130 kg-cm (9 ft-Ib, 13 N-m)

EM2968

21. INSTALL CYLINDER HEAD
(See steps 1 and 4 to 18 on pages EM-59 to 64)

a
\\ .

22. INSTALL TIMING BELT
(See step 1 to 8 and 10 to 15 on pages EM-33 to 36)

'23. REMOVE ENGINE STAND

24. INSTALL REAR END PLATE
Torque: 130 kg-cm (9 ft-lb, 13 N'm)

25. INSTALL FLYWHEEL OR DRIVE PLATE ON
CRANKSHAFT

(@) Install the flywheel or drive plate on crankshaft.

(b) Install and uniformly tighten the bolts in several
passes, in the sequence shown.

Torque: 750 kg-cm (54 ft-1b, 74 N'm)




TC-1

TURBOCHARGER SYSTEM

, Pag‘e
DESCRIPTION ..evvviiirerrrnerersrinnnsnenesns TC-2
PRECAUTIONS ...ivvunrsiernrnnnnerereeceseees |
TROUBLESHOOTING
TURBOCHARGER .......covvvvvvrrrrrnnrnerecnes. TC
!




TC-2 TURBOCHARGER

DESCRIPTION

SYSTEM — Description

Oxygen Sensor_

1

_Waste Gate
Valve

From Oil inlet Pipe

Coolant Full-floating
Bearing

To Oil Qutlet Pipe

Pad )

Qil Passage

Turbine Wheel

Full-floating Bearing
.~ [+ ‘Water Cooling Channel

Impeller Wheel

"Actuator

Intercooler Pipe Arrangement

Intercooler

TCO080
CS0115 FI2917

The turbocharger is a device which increases
engine output by sending a greater amount of air-
fuel mixture to the engine than under normal con-
ditions. Engine output depends upon the amount
of the air-fuel mixture ignited per unit of time.
Therefore, to increase engine output, the most
effective method is to send a greater amount of
air-fuel mixture into the cylinder.

In other words, by installing a special tur-
bocharger and providing more air-fuel mixture

than usual, engine output can be increased by
increasing the average combustion pressure with-
out increasing the engine speed.

Superchargers are either turbocharger type -
(using exhaust gas to turn the turbine} or
supercharger type (using the engine crankshaft, -
etc. to mechanically turn the pump, etc.). For the
Supra 7M-GTE engine, the turbocharger type has .
been adopted.
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TC-3

Turbocharger

Turbine
Wheel

Actuator

Impeller

intercooler

* Air Flow
Meter

Air
Cleaner

Air intake

Waste Gate
Valve

Chamber

TC0011

Operation of the Turbocharger

Exhaust gas acts on the turbine wheel inside the
turbine housing, causing it to revolve. When the
turbine wheel revolves, the impeller wheel which is
located on the same shaft also revolves, com-
pressing the intake air which has passed through
the air flow meter from the air cleaner. When
expelled from the compressor housing the com-
pressed air is supplied to the cylinders. When the
engine speed increases, the exhaust gas volume
increases and the turbine wheel revolutions
increase (approx. 20,000 rpm —= 110,000 rpm),
thus the turbocharged air pressure grows greater

“and engine output increases.

Waste Gate Valve

Although on the one hand high output is
achieved by turbocharging, if the turbocharged air
pressure becomes too high, knocking occurs and
on the contrary, a reduction in engine output is
caused. If the turbocharged air pressure exceeds
the prescribed air pressure, the flow of exhaust
gas bypasses the turbine, controlling turbine wheel
revolutions and turbocharge air pressure. This by-

pass valve which controls the quantity of exhaust

gas flowing to the turbine is called the waste gate
valve.

When the supercharged air pressure exceeds
the prescribed pressure, the actuator operates, the
waste gate valve opens and part of the exhaust
gas by-passes the turbine. This causes a drop in
the turbine revolution rate and controls the
supercharged air within the prescribed limits.

Intercooler

The intercooler cools the turbocharged air
(intake air) put out by the turbocharger, thereby
increasing the air density. As the air intake efficien-
cy increases, the gas temperature in the combus-
tion chamber falls and the occurrence of knocking
is suppressed, giving an increase in engine output.

The Supra 7M-GTE intercooler is an air cooling
type located at the front of the vehicle, utilizing the
vehicle windstream to cool the turbocharged air.
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PRECAUTIONS

1.

Do not stop the engine immedialtely after pullin
trailer or high speed or uphill driving. ldle the engine

~ 120 seconds, depending on the severity of the dr;
ing condition. e

Avoid sudden racing or acceleration immediately afte]
starting a cold engine. ;

if the engine is run with the air cleaner remove
foreign material _entering will damage the Whee
which run at extremely high speed.

If the turbocharger is defective and must be replaceq
first check for the cause of the defect in reference ¢
the following items and replace parts if necessary:
® Engirie oil level and quality _

‘e Conditions under which the turbocharger wa:
used ‘

¢ Oil lines leading to the turbocharger

Use caution when removing and reinstalling the tu
bocharger assembly. Do not drop it or bang it agains
anything or grasp it-by easily-deformed parts, such a
the actuator or rod, when moving it.

Before removing the turbocharger, plug the intake an
exhaust ports and 6il inlet to prevent entry of dirt’
other foreign material. =

If replacing the turbocharger, check for gccumulatiorj
of sludge particles in the oil pipes and, if necessary
replace the oil pipes.

8. Completely remove the gasket adhered to the lubrica

tion oil pipe flange and turbocharger oil flange.
If replacing bolts or nuts, do so only with the specif
new ones to guard against breakage or deformatio

10. If replacing the turboéharger, put 20 cc (1.2 cu i

oil into the turbocharger oil inlet and turn the impell
wheel by hand to spread oil to the bearing.

If overhaulingor replacing the engine, cut the fuel st
ply after reassembly and crank the enginé f?;.hv
seconds to distribute oil throughout the engineé. ° =
allow the engine to idle for 60 seconds. :

11.
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TROUBLESHOOTING

NOTE: Before troubleshooting the turbocharger first

check the engine itself. (Valve clearance, engine compres-
sion, ignition timing etc.)

- INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

(Possible Cause)

(Check Procedure and Correction Method)

TURBOCHARGING PRESSURE TOO
LOW

| diagnosis from item 2.

[ Check turbocharging pressure. (See page TC-8)

Turbocharging pressure:
"M/T 0.39 — 0.53 kg/cm?
‘ (6.6 — 7.5 psi, 38 — 52 kPa)
A/T 0.34 — 0.42 kg/cm? ,
(4.8 — 6.0 psi, 33 — 41 kPa)

If the pressure is below specification, begin

RESTRICTED INTAKE AIR SYSTEM

Check intake air system, and repair or replace j
[ P J

arts as necessary. (See page TC-7)

LEAK IN INTAKE AIR SYSTEM

{

Check intake air system, and repair or replace
parts as necessary. (See page TC-7)

RESTRICTED EXHAUST SYSTEM

Check exhaust system, and repair or replace parts
as necessary. (See page TC-7)

LEAK IN EXHAUST SYSTEM

[

Check exhaust system, and repair or replace parts
as necessary. (See page TC-7)

ERRATIC TURBOCHARGER
OPERATION

|

[ Check rotation of impeller wheel. If it does not turn

or turns with a heavy drag, replace the turbocharger
assembly.

Check axial play of bearing shaft. (See page TC-14)
Axial play: 0.13 mm (0.0051 in.) or less

If not within specification, replace the turbocharger
assembly.
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TURBOCHARGER SYSTEM " Troubleshosting

{Possible Cause)

- {Check Procedure and Correction Method)

1. TURBOCHARGER INSULATOR [ Check for loose, improperly installed or deformed
____RESONANCE ] msulator ‘mount bolts and nuts, and repair or replace
J‘.
2. EXHAUST PIPE LEAKING OR | [ Check for exhaust:pipe deformation, loose mount
VIBRATING bolts or a damaged gasket and repair or replace as
- ~ L necessary )
ES e .
3. ERRATIC TURBOCHARGER | [ Refer to ltem 6 of INSUFFICIENT ACCELERA I'ION
OPERATION ’ LACK OF POWER OF EXCESSIVE FUEL
CONSUMPTlON ' y
& _ -
EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST
(Possible Cause) _
FAULTY TURBOCHARGER OIL SEAL
mdlcate afault turbocharger
Check for oil leakage in intake air system.
in.impelier wheel and replace
QAUTION Do A6t ) "__diagnose ordinary
, | -oil mist from the PCVin"the blow by gas as an OII
\ , - Ieak from the turbocharger

e’




TURBOCHARGER'SYSTEM 1. Turbbicharger: : TC:7:

g i e s

1. INSPECT INTAKE AIR SYSTEM -

Chéck'ﬁ_fpr leakage or cloggir§ between the airc anerand
turbocharger inlet and between the turbocharger outlet

=5 i EM3526)-

EM3527,

EM3528

TURBOCHARGER — B

ON-VEHICLE INSPECTION OF ™
TURBOCHARGER |

~ and-cylinder head. : _
e :C|6"':‘g"ged air cleaner .... Clean or replace the element
_® Hoses collapsed or deformed .... Repair or repiace
é’Léakage from connections ....Check e'ach-&)-r-i};;;tion'
T : and repair
‘® CTracks in components ... Checkﬁgn'd' __rgblaée

2. INSPECT EXHAUST SYSTEM

Check for leakage or clogging betweer the cylinder head
and turbocharger inlet and between the turbocharger out-
iet and exhaust pipe. '

'@ Deformed _cofnp'onents .... Repair or replace

® Foreign material in passages .... Remove

® Leakage from components .... Repair or replace
. .® Cracks in components .... Check and replace

3. INSPECT OPERATION OF ACTUATOR AND WASTE

_GATE VALVE

{a) Remove the No.4 air cleaner pipe with No.1 and No.2
air c|eaner hoses.

*"(b) ' Disconnect the air hoses.
. .(c_),, Disconnect the air flow meter connector.

(d) - ‘Loosen the ¢clamps and remove the"'b'olt':'"‘

{e) Remove the No.7 air cleaner hpfs_éf'fWith air flow meter
.and air cleaner cap. o '

(f) Disconnect the PS idle up air_iﬁﬁse{'
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TURBOCHARGER SYSTEM — Turbocharger
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TC0029

EM3274

(g} Disconnect the actuator hose.

(h) Using »ISST (turbocharger pressure gauge), apply
approx. 0.52 kg/cm? (7.4 psi, 51 kpa) of pressure to
‘the actuator and check that the rod moves.

SST 09992-00241

If the rod does not move, replace the turbocharger assem-
bly.

CAUTION: Never apply more than 0.8 kg/cm? (11.4
psi 78 kPa) of pressure to the actuator.

CHECK TURBOCHARGING PRESSURE

{a) Install SST (turbocharger pressure gauge) to the
pressure regulator with a three way.

SST 09992-00241

b) (M/T models) L :
Accelerate the vehicle with the throttle valve fully
open after driving at 3-speed at 1,000 rpm.
Meausure the turbocharging pressure when the
engine speed is over 2,500 rpm.

Standard pressure: 0.39 — 0.53 kg/cm?
_ (6.6 — 7.5 psi, 38 — 562 kPa)
) (A/T models) : _ -
From a stationary state accelerate the vehicle in “L"’
range with the throttle valve fully open. Measure the

turbochargining pressure when the engine speed is
over 3,500 rpm. ' ‘

Standard pressure: 0.34 — 0.42 kg/cm?
(4.8 — 6.0 psi, 33 — 41 kpa)
If the pressure is less than that specified, check the intake

air and exhaust systems for leakage. If there is no leakage,
replace the turbocharger assembly.

~ If the pressure is above specification, check if the actuator

hose is disconnected or cracked. If not, replace the tur-
bocharger assembly.

INSPECT IMPELLER WHEEL ROTATION
Grasp the edge of the impeller wheel and turn it.
Check that it turns smoothly.

If it does not turn or if it turns with a drag, replace the tur-
bocharger assembly.
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TURBOCHARGER SYSTEM — Turbocharger TC-9

COMPONENTS

No. 1 Turbo Water Hose

No. 1 Turbo Water Pipe

No. 2 Turbo Watef:’Hbée :
‘Union Pipe

ijﬁ

& Gasket
\ & Gasket

No. 2 Turbocharger Stay

~~~~~

¢ Gaskg

& Gasket
0
Turbine Outlet Elbow
¢ Gasket | 1o 0ilPipe /@
Turbo Heat Insulator
. od

Turbocharger Stay

kg-cm (ft-Ib, N-m) : Specified torque

4 Non-reusable part ,

TC0013
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EM3527

__EM3528

EM3531

REMOVAL OF TURBOCHARGER
(See page TC-9). '

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY '

DRAIN COOLANT

REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND

NO.2 AIR CLEANER HOSES

REMOVE NO.7 AIR CLEANER HOSE WITH AIR
FLOW METER AND AIR CLEANER CAP

(a) Disconnect the three air hoses and PCV hose.
{b) Disconnect the air flow meter connector.
{c) Disconnect the PS idle up air hose.

{d) Loosen the clamps and remove the bolt.

{e) Remove the No.7 air cleaner hose with air flow mete
and air cleaner cap.

REMOVE TURBO HEAT INSULATOR
(a) Disconnect the oxygen sensor connector.

(b) Remove the three nuts, plate washer and turbo h
insulator. o




TURBOCHARGER $YSTEM' i

EM3562

EM3533

EM3534

EM3535 EM3536

.
.

7. REMOVE NO.1 AIR CLEANER PIPE WITH NO.6 AIR

9.

'REMOVE OIL DIPSTICK

(b}’ Remove the front exhaust pipe clamp.

(a) Remove the oil dipsti
(b) Remove the bolt and 6i
(c) Remove the O-ring from the o

i

CLEANER HOSE . L

@) Loosen the No.5 arid No.6 air cleaner hése clamps. |

(b} Remove the No.1 air cleaner pipe _m'ounti"r-;-g' bolt. C

() Remove the No.1 air cleaner pips with No.6 aif -
cleaner hose. T :

“DISCONNECT FRONT EXHAUST PIPE

(a) Remove the three nuts.

(c) * Disconnect the front exhaust pipe from the exhaust
manifold. ' - A
(d) Remove the gasket. 3

REMOVE TURBO OIL PIPE MOUNTING NUTS =~

10. REMOVE TURBO OIL PIPE MOUNTING UNION BOLT




TC-12- TURBOCHARGER:SYSTEM =~ :Turbocharger

&=fy 11.- REMOVE TURBOCHARGER STAY -

TR T — 1 12. REMOVE NO.2 TURBOCHARGER STAY
&

13. DISCONNECT NO.1 TURBO WATER HOSE FROM
WATER OUTLET HOUSING

14. DISCONNECT UNION PIPE
‘Remove the union bolt and gaskets.

EM3638

- 16: REMOVE TURBOCHARGER
Remove th four nuts, turbocharger and gasket.

EM3665




TURBOCHARGER'

16. REMOVE NO.1 TURBG WATER PIPE
'Remove the two nuts, No.1. i’ﬁ!rb_d et

- A
s
1
S i

17. REMOVE TUREO OIL PIPE
- Remove the two nuts, turbo oil pipe and gasket.

.18, REMOVE TURBINE OUTLET ELBOW |
Remove the four nuts, turbine outlet elbow and gasket.
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TURBOCHARGER SYSTEM — Turbocharger

EM3540

INSPECTION OF TURBOCHARGER

1.

INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check that
the impeller wheel turns smoothly. :

If the impeller wheel does not tum or if it turns with a drag,
replace the turbocharger assembly. _

INSPECT AXIAL PLAY OF SHAFT BEARING

Insert a dial gauge into the intake side hole the turbine
wheel edge by and check the axial play.

Standard clearance: 0.13 mm (0.0051 in.) or less

~If not within specification, replace the turbocharger

assembly.

INSTALLATION OF TURBOCHARGER
(See page TC-9)

CAUTION: After replacing the turbocharger assemb-
ly, pour approx. 20 cc {1.2 cu in.) of new oil into the oil
inlet and turn the impeller wheel by hand to splash oil
on the bearing.

INSTALL TURBINE OUTLET ELBOW

Install a new gasket and the turbine outlet elbow with the
four nuts.

Torque: 440 kg-cm (32 ft-lb, 43 N'm)

INSTALL TURBO OIL PIPE

Install a new gasket and the turbo oil pipe with the two
nuts.

Torque: 130 kg-cm (9 ft-Ib, 13 N'-m)



TURBOCHARGER SYSTEM — Turbocharger . -TC-‘15

EM4540 EM4539

EM3535 EM3536

3.

4,

INSTALL N-O.1. TURBO WATER PIPE

Install a new gasket and the No.1 turbo water pipe with
the two nuts. '

Torque: 75 kg-cm (65 in.-ib, 7.4 N'm)

INSTALL TURBOCHARGER

(a) Face the new gasket so the protrusion is facing the
rear and install on the exhaust manifold.:

(b) Place a new gasket on the oil return hole of the

cylinder block.

"~ {c) Install the turbocharger through the turbocharger

stud bolts and turbo oil pipe stud bolts.

(d) Temporarily install the four nuts holding the exhaust
manifold and turbocharger.

() Temporarily install the turbo oil pipe flange nuts.

(f) Temporarily install the union bolt with two new
gaskets.

(@) Torque the turbocharger mounting nuts.
Torque: 450 kg-cm (33 ft-Ib, 44 N-m)

(h) Torque the turbo oil pipe union bolt and flange nuts.

Torque: Bolt 350 kg-cm (25 ft-lb, 34 N-m)
Nut 130 kg-cm (9 ft-lb, 13 N°'m)
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TURBOCHARGER SYSTEM — Turbocharger

EM3663

EM3537

EM3633

7.

CONNECT UNION PIPE

Connect_the union pipe with the union bolt and new
gaskets.

CONNECT NO.1 TURBO WATER HOSE TO WATER

OUTLET HOUSING

INSTALL NO.2 TURBOCHARGER STAY

INSTALL TURBOCHARGER STAY

Torque:
To turbocharger
‘810 kg-cm (59 ft-lb, 79 N-m)
To engine mounting bracket
590 kg-cm (43 ft-1b, 68 N-m)

CONNECT FRONT EXHAUST PIPE
(a) Install a new gasket to the front exhaust pipe.

(b) Connect the front exhaust pipe to the exhaus
manifold with three new nuts.

Torque: 630 kg-cm (46 ft-lb, 62 N'm)
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(c) Install the front exhaust pipe clamp.

EM3534

10. INSTALL NO.1 AIR CLEANER PIPE WITH NO.6 AIR
CLEANER HOSE

(a) Install the No.1 air cleaner pipe with No.6 air cléaner
hose to the No.5 air cleaner hose and turbocharger.

(b) Connect the No.1 air cleaner pipe to bracket with the
bolt. ' ' o

Torque: 130 kg-cm (9 ft-lb, 13 N-m)
(c) Tighten the No.5 and No.6 air hose clamps.

EM38682

11 '|:NSTf_':AjLL'?O|L DIPSTICK GUIDE
"+ {a) “Install a new O-ring to the oil dipstick guide.

- {b) “Insert, the oil dipstick guide to the No.2 oil dipstick
= guide.

(c) Connect the oil dipstick guide to the turbocharger
with the bolt.

(d) Install the oil dipstick.

EM3532)

12. INSTALL TURBO HEAT INSULATOR

(a) Install the turbo heat insulator and plate washer with
the three nuts.

(b) Connect oxygen sensor connector.

EM35631

13. INSTALL NO.7 AIR CLEANER HOSE WITH AIR
FLOW METER AND AIR CLEANER CAP

(a) Install the No.7 air cleaner hose with air flow meter
and air cleaner cap. '

(b) Install the bolt and tighten the clamps.

EM3528
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(c) -':C'onnect the PS idle up air hose.
(d) Connect the air flow meter connector.
e} Connect the PCV hose and three air hoses.

14. INSTALL NO.4 AIR CLEANER PIPE WITH NO.1
AND NO.2 AIR CLEANER HOSES “

EM3526

15. FILL V_VITH-COOLANT
(See page CO-5)

16. ‘CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY |

17. START EN'GINEAAND CHECK FOR LEAKS
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-6 EFl SYSTEM — System Description

‘he EFl system is composed of 3 basic sub
iystems; Fuel Induction, Air Induction and
ilectronic Control. '

FUEL SYSTEM

An electric fuel pump supplies sufficient fuel,
under a constant pressure, to the injectors. These
injectors inject a metered quantity of fuel into the
intake manifold in accordance with signals from
the ECU (Electronic Control Unit).

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for
engine operation.

£ ECTRONIC CONTROL SYSTEM

The 7M-GE, 7M-GTE engines are equipped with a
Toyota Computer Control System (TCCS) which
centrally controls the EFl, ESA, Diagnosis systems,
etc. by means of an Electronic Controf Unit (ECU —
for-merly EFI computer) employing a microcom-
puter.

By means of the ECU, the TCCS controls the
following functions:

1. Electronic Fuel Injection (EFi)

The ECU receivers signals from.various sen-
sors indicating changing engine operating
conditions such as:

Exhaust oxygen content (w/ TWC)
intake air volume

Intake air temperature

Coolant temperature

Engine rpm

Vehicle speed
Acceleration/deceleration etc.

These signals are utilized by the ECU to
determine the injection duration necessary for
an optimum air-fuel ratio.

2. Electronic Spark Advance (ESA)

The ECU is programmed with data for
optimum ignition timing under any and all
operating conditions. Using data provided by
sensors which monitor various engine func-
tions (rpm, A/C signal, coolant temperature,
etc.), the microcomputer (ECU) triggers the
spark at prec1se|y the right instant. (See IG
section)

3.

dle Speed Control (ISC)

The ECU is programmed with target idling
speed values to respond to different engine
conditions (coolant temperature, air condi-
tioner on/off, etc.). Sensors transmit signals
to the ECU which control the flow of air
through the bypass of the throttle valve and
adjust idle speed to the target value.

(See pages FI-53, 71, 108)

Dlagnos13

The ECU detects any mah‘unctnons or abnor-
malities in the sensor network and lights the
“CHECK ENGINE" warning light on the instru-
ment panel. At the same time, the trouble is
identified and a dlagnostnc code |s recorded
by the ECU. : :

Fa|I-Safe Functioﬁ

In the event of computer malfunction, a back-
up circuit will take over to provide minimal
drivability. Simultaneously, the ‘“‘CHECK
ENGINE” warning light will come on.
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ST

Check Connector

EC2118

WRONG

CORRECT

1G0596

1.

2l

3.

~ PRECAUTIONS

Before working on the fuel system, disconnect the
negative terminal from the battery.

NOTE: Any diagnosis code retained by the computer will
be erased when the battery terminal is removed.

Therefore, if necessary, read the diagnosis before
removimg the battery terminal. : ‘

Do not smoke or work near an open flame when work-
ing on the fuel system.

Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS -_

1.
2.

INSURE CORRECT ENGINE TUNE-UP

PRECAUTIONS WHEN CONNECTING GAUGE

{a) Connect the tachometer test probe to the terminal
IGS of check connector. . : ‘

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

(b) Use the battery as the power source for the timing
light, tachometer, etc.

IN EVENT OF ENGINE MISFIRE FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

(a) Insure proper connection of battery terminals, etc.
(b) Handle high tension cords carefully.

(c) After repair work, insure that the ignition coil ter-
minals and all other ignition system lines are recon-
nected securely.

(d} When cleaning the engine compartment, be especial-
ly careful to protect the electrical system from water.

PRECAUTIONS WHEN HANDLING OXYGEN SENSOR
(w/ TWC) :

{a) Do not allow oxygen sensor to drop or hit against an
object.

(b) Do not allow water to come into contact with the
sensor or attempt to cool it.
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IF VEHICLE IS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM, CB, ETC)

The ECU has been designed so that it will not be affected by
outside interference. :

However, if your vehicle is equipped with  a CB radio
transceiver, etc. (even one with about 10 W output), it may, at
times, have an affect upon ECU operation, especially if the
antenna and feeder are installed nearby.

Therefore, observe the following precautions:

1.

w

TM-GE (MA) __

2.

install the antenna as far as possible from the ECU. The
ECU is located behind the glove box (MA) or passenger’s
kick panel (MS), so the antenna should be instalied in the
rear of the vehicle.

- Keep the antenna feeder as far away as possible from the

ECU wires at least 20 cm (7.87 in.), and especially, do not
wind them together. '

Insure that the feeder and antenna are properly adjusted.

Do not equip your vehicle with a powerful mobile radio
system.

Do not open the cover or the case of the ECU unless
absolutely necessary. (If the IC terminals are touched, the
IC may be destroyed by static electricity.)

AIR INDUCTION SYSTEM

1. . Separation the engine oil dipstick, oil filler cap, PCV hose,

etc., may cause the engine to run out of tune.

Disconnection, looseness or cracks in the parts of the air
induction system between the air flow meter and cylinder
head will allow air suction and cause the engine to run out
of tune. .
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Fl1066

Lock Spring

FIO092 FI0093

FI0094.

FIOQ95 FI0096

ELECTRONIC CONTROL SYSTEM

1.

9.

Before removing EFl wiring connectors, terminals, etc.;
first disconnect the power by either turning the ignition
switch OFF or disconnecting the battery terminals.

When installing a battery, be especially careful not to
incqrrectly connect the positive and negative cables. -

Do not permit parts to receive a severe impact during
removal or installation. Handie all EEl parts carefully.
especially the ECU. '

Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal con-
tact can cause further troubles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-

‘partment, prevent water from gétting on the EFl parts and
- wiring connectors. :

Parts should be replaced as an assembly.

Care is required when pulling out the inserting wiring con-
nectors.

(a) Release the lock and pull out the connector, pulling
on the connectors.

(b) Fully insert the connector and insure that it is locked.

When inspecting a connector with a circuit tester.

(a) Carefully take out the water-proofing rubber if it is a
water-proof type connector.
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(b) Insert the tester probe into the connector from the’i
wiring side when checking the continuity,.amperage
or voltage. o '

{c} Do not apply unnecessary force to the terminal.

(d) After checking, install the water-proofing rubber on
"~ the connector securely.

FI0097 FI00S8

10. Use SST for inspection or test of the injector, cold start
injector or its wiring connector.

SST 09842-30050 and 09842-30060

F11696

FUEL SYSTEM

1. When disconnecting the high fuel pressure line, a large
amount of gasoline will spill out, so observe the following

‘ procedure.
% (@) Put a container under the connection.

(b) Slowly loosen the connection.
(c) Disconnect the connection.

{d) Plug the connection with a rubber plug. :
__Fi0419 FI0421

2.  When connecting the flare nut or union bolt on the high
pressure pipe union, observe the following procedure:

{Union bolt type)

(a) Always use a new gasket.

(b} Hand tighten the union bolt. ,
{c) Tighten the bolt to the specified torque.
Torque: 300 kg-cm (22 ft-lb, 29 N'm)

Fi1067 F11068

(Flare nut type)

@) Apply a thin coat of oil to the flare and tighten the
flare nut.

Then using SST, tighten the nut to the specified tor-
que.

SST 09631-22020
Torque: 310 kg-cm (22 ft-1b, 30 N'm)

NOTE: Use a torque wrench with a fulcrum length of 30
cm (11.81 in.).

Fulerum Length

SsT (b)

Fl18s4
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4

Grommet O-Ring Pipe

CORRECT

I pod

WRONG

~ 1

Fl1596

Spacer

Cylinder:.
Head

Black Ring

Delivery
Pipe
0O-Ring
Grommet
Injector

Insulator

1718

Fl11587

3.

Observe the following precautions when removing and
installing the injectors.

(@) Never reuse a O-ring.

(b} When placing an O-ring on the injector, use care care
not to damage it in any way.

() Lubricate the O-ring with spindle oil or gasoline
before installing - never use engine, gear or brake oil.

Install the injector to the delivery pipe and cylinder head as

~shown in the figure.
'NOTE: Install the spacer with the black ring side facing

upward.

Check that there are no fuel leaks after performing any
maintenance on the fuel system.

(@) With engine stopped, turn the ignition switch ON.

(b) Short circuit the fuel pump check terminal +B and FP
of the check connector with the service wire.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

{c) When the fuel return hose is pinched, the pressure
within the high pressure line will rise to about 4 kg/
cm (67 psi, 392 kPa). In this state, check to see that
there are no leaks from any part of the fuel system.

CAUTION: Always binch the hose. Avoid bending as
it may cause the hose to crack.
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EFI SYSTEM — Troubleshooting

Fi0094

TROUBLESHOOTING
TROUBLESHOOTING HINTS

1. Engine troubles are usually not caused by the EFl system.
When troubleshooting, always first check the condition of
the other systems. '

(a) Electronic source
©® Battery ;
® Fusible links -
® Fuses

(b) Body ground

(c) Fuel supply -
® Fuel leakage
® Fuel filter
® Fuel pump

(d) Ignition system
® Spark plug
® High-tension cord

® Distributor (7M-GE) or cam position sensor (7M-
GTE) '

® [gniter and ignition coil
(e} Air induction system
® Vacuum leaks '
(f) Emission control system
® PCV system
® EGR system (w/ EGR)
(g) Others
® Ignition timing (ESA system)
@ [dle speed (ISC system)

~

2. The most frequent cause of problems is simply a bad con-

tact in wiring connectors. Always make sure that connec-
tions are secure. B

When inspecting the connector, pay particular attention to
the following points:

{a) Check to see that the termina{ls are not bent.

(b) Check to see that the connector is pushed in com-
pletely and locked.

{c) Check to see that there is no signal change when the
connector is slightly tapped or wiggled.

3. Sufficiently troubleshoot for other causes before replac-
ing the ECU. The ECU is of high quality and it is expensive.
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Digital Type ' Analog Typ "

4. Use a volt/ohmmeter with high impedance (10 k.Q/V
minimum) for troubleshooting of the electrical cnrcunt
(See pages FI-34, 57) »

0

Fi0889

TROUBLESHOOTING PROCEDURES

SYMPTOM DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

CHECK ELECTRIC SOURCE

: 1. Battery
BAD
(1) Connection

(2) Gravity — Drive belt — charging system
(3) Voltage

OK

2. Fusible links

CHECK STARTING SYSTEM

1. Ignition switch
BAD 2. Starter relay (MS)
3. Starter
4. Neutral start switch (A/T)
5. Wiring/Connection
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SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK)

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI-26)

’ Normal code

DOES ENGINE START WITH
ACCELERATOR PEDAL DEPRESSED?

Malfunction
codels)

Di

iagnostic code(s) (See pages FI-30,)31, 32)

NO

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

oK

ISC system

(1) ISC valve
(2) Wiring connection

oK

CHECK IGNITION SPARK
7M-GE (See page IG-5)
7M-GTE (See page 1G-12)

BAD

OB WN =

. Qil filler cap

. Oil dipstick

. Hose connections

. PCV hose

. (w/ EGR)
EGR system — EGR valve stays open

OK

BAD

CHECK SPARK PLUGS
Plug gap:
7M-GE  Conventional Tipped Type
0.8 mm (0.031 in.)
7M-GE  Platinum Tipped Type
¢ 1.1 mm (0.043 in.)
-~ 7IM-GTE
0.8 mm (0.031 in.) '
NOTE: Check compression pressure and
valve clearance if necessary.

Hw N =

. High-tension cords
. Distributor (7M-GE) or cam posmon

sensor (7M-GTE)
. Ignition coil

. Igniter

NO

N —

. Spark plugs
. Compression pressure

Limit: 9.0 kg/em? (128 psi, 883 kPa)

at 260 rpm

. Valve clearance (Cold)

STD: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm

(0.008 — 0.012 in.)

BAD

All
Plugs
WET

OK

CONTINUED ON PAGE FI-15

1

2.
3.

. Injector — shorted or leaking
Injector wiring between resistor and
ECU shorted

Cold start injector — Leakage

(See page FI-80)

4. Cold start injector time switch

(See page FI-115)
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FI-16

oK CONTINUED FROM PAGE FI{14

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel in tank-
2. Fuel pressure in fuel line
(1) Short terminals +B and FP of the
check connector.
(2) You can feel fuel pressure in fuel
return hose.
3. Check circuit opening relay
(See page FI-113)

oK

.| open.

BAD

1. Fuel line — leakage. - deformatlon

2. Fuse

3. Fuel pump (See age FI-73)

4. Fuel filter

5. Fuel pressure regulator (See page Fl-84)
6. Circuit opening relay (See page Fl-113)

CHECK FUEL PUMP SWITCH IN AIR
FLOW METER (7M-GE) o

Check continuity between terminals FP and
E1 with measuring plate of air flow meter

oK

3

BAD

Air flow meter (See page FI-96)

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1(MS) and
E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idle _
w/ short circuited T(MA) or]
TE1(MS) — E1 ’

oK

NO

Adjust ignition timing (See page EM-1 7)

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See pages FI-34, 57)

'BAD

" 4. Water temp. sensor

| 6. Injection signal circuit

1. Wiring connection
2. Power to ECU -

(1) Fusible links

(2) Fuses ,

(3) EFl main relay
3. Air flow meter

5. Air temp. sensor
(1) Injector wiring

(2) Resistor
(3) ECU




EFI SYSTEM — Troubleshooting

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code
~(See page Fi-26)

SYMPTOM — ENGINE OFTEN STALLS

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malfunction
codef(s)

Diégnosfic code(s) (See pages FI'-3VO, 31, 32)

oK

CHECK FUEL SUPPLY TO INJECTOR
" Fuel in tank
<. Fuel pressure in fuel line

(1) Short terminals +8B and FP of the check|

connector.
(2) You can feel fuel pressure in fuel
return hose.
3. Check circuit opening relay
(See page FI-113)

BAD

1. Qil filler cap

2. Oil level gauge.

3. Hose connections
4. PCV hose

BAD .

OK

| CHECK AIR FILTER ELEMENT

4. Fuel filter
| 5. Fuel pressure regulator (See page Fi- 84)

1. Fuel line — leakage - deformatnon
2. Fuse

3. Fuel ‘pump (See page FI-73)

8. Circuit opening relay (See page FI-113)

oK

CHECK IDLE SPEED

STD: 7M-GE w/ TWC 700 rpm
7M-GE  w/o TWC 800 rpm °
7M-GTE - 800 rpm

BAD

Element ~ Clean or replace

oK

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1(MS) and
E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling .
[w/ short circuited T(MA) onj
TE1(MS) — E1 ‘

BAD

ISC system -
(1) Wiring connection
(2) ISC valve
(3) ECU

oK

NO

Adjust ignition timing. (See page EM-17)

CHECK SPARK PLUGS
Plug gap:
7M-GE Conventional Tipped Type
0.8 mm (0.031 in.)
7M-GE  Platinum Tipped Type
1.1 mm (0.043 in.)
7M-GTE
0.8 mm (0.031 in.)
NOTE Check compression pressure and

e mmmman if manaceary

BAD

1. Spark plugs
2. Compression pressure
Limit: 9.0 kg/cm? (128 psi, 883 kPa)
at 250 rpm
3. Valve clearance (Cold)
STD: IN 0.156 — 0.25 mm
(0.06 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 ~ 0.012 in.)




[

EFlI SYSTEM — Troubleshooting

F1-17

OK

~ CONTINUED FROM PAGE Fl-

16

CHECK COLD START INJECTOR
(See page FI-80)

BAD

OK

CHECK FUEL PRESSURE
(See page FI-74)

1. Cold start injector
2. Cold start injector time switch
(See page FI-115)

BAD

’0K

CHECK INJECTORS
(See page FI-86)

1. Fuel pump (See page FI-73)
2. Fuel filter '
3. Fuel pressure regulator (See page Fl-84)

BAD

oK

" CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See pages FI-34, 57)

Injection condition

BAD

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.

. . -(See page FI-26)
.

1. Wiring connection
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) ‘EFl main relay
3. Air flow meter
4. Water temp. sensor
5. Air temp. sensor
6. Injection signal circuit
(1) Injector wiring
(2) Resistor

(3) ECU

SYMPTOM — ENGINE SOMETIMES STALLS

Malfunction
codels)

Normal code

CHECK AIR FLOW METER

Diagnostic codel(s) (See pages FI-30, 31, 32)

BAD

(See pages FI-96, 98)
oK '

.| CHECK WIRING CONNECTORS AND
RELAYS ‘ ‘

Check for a signal change when the connec-

tor or relay is slightly tapped or wiggled.

Air flow meter

BAD

1. Connector ' .
2. EFl main relay (See page Fi-112)
3. Circuit opening relay (See page FI-113)
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SYMPTOM — ROUGH IDLING AND/OR MISSING

1ECK DIAGNOSIS SYSTEM
eck for output of diagnostic code.
ee page FI-26) -

Normal code

Malfunction
codels)

Diagnostic codels) (See pages FI-30, 31, 32)

HECK FOR VACUUM LEAKS IN AIR
NTAKE LINE

BAD

lOK

1. Oil filler cap

2. Oil level gauge

3. Hose connections

4. PCV hose

5. EGR system — EGR valve stays open (EGR)

BAD

3 K AIR FILTER ELEMENT
oK |

CHECK IDLE SPEED

STD: 7M-GE w/ TWC 700 rpm
7M-GE w/o TWC 800 rpm
7M-GTE 800 rpm

Element — Clean or replace

BAD

oK

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1(MS) and
E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
w/ short circuited T(MA) or]
[TE1 (MS) — E1

=1 ISC system

(1) Wiring connection
(2) 1SC valve
(3) ECU

NO

( oK

pumsi....

CHECK SPARK PLUGS
Plug gap: -
7M-GE  Conventional Tipped Type
0.8 mm (0.031 in.)
7M-GE - Platinum Tipped Type
1.1 mm (0.043 in.)
7M-GTE
0.8 mm (0.031 in.)
NOTE: Check compression pressure and

Adjust ignition timing. (See page EM-17)

- BAD

valve clearance if necessary.

oK CONTINUED ON PAGE FI-19

1. Spark plugs
2. Compression pressure
Limit: 9.0 kg/cm? (128 psi, 883 kPa)
at 250 rpm
3. Valve clearance (Cold)
STD: IN 0.15 — 0.26 mm
(0.06 — 0.010 in.)
EX 0.20 - 0.30 mm
{0.008 — 0.012 In.)
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iOK CONTINUED FROM PAGE FI-18

CHECK COLD START INJECTOR

' BAD 1. Cold start injector
(See page FI-80) 2. Cold start injector time switch
(See page FI-115)
OK
CHECK FUEL PRESSURE BAD | - Fuel pump (See page Fi- 73) |
(See page FI-74) : ' 2. Fuel filter :
- : ‘3. Fuel pressure regulator (See page Fl- 84) ‘
oK | | ‘
CHECK INJECTORS “BAD | Iniection condition |
(See page FI-86) o : :
oK f
T
4 “SHECK EFl ELECTRONIC CIRCUIT BAD 1. Wiring connection
USING VOLT/OHMMETER 2. Power to ECU
(See pages FI-34, 57) - (1) Fusible links
‘ (2) Fuses

(3) EFl main relay
3. Air flow meter
4, Water temp. sensor
5. Air temp. sensor
6. Throttle position sensor
7. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU
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SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

SHECK ACCELERATOR LINKAGE -

BAD

oK

CHECK POWER STEERING IDLE-UP
SYSTEM ‘ :

Linkage — Stuck

BAD

oK

\

CHECK DIAGNOSIS SYSTEM |
Check for output of diagnostic code.

' lMalfunction

code(s)

(See page FI-26)

Normal code

CHECK ISC SYSTEM

Air valve

Diagnostic codels) (See pages F|;30, 31, 32)

BAD

oK
]

CHECK THROTTLE POSITION SENSOR

1. Wiring connection _
(Air con, Throttle position sensor — ECU)

2.1SC valve '

3. Air conditioner switch

BAD

OK

CHECK FUEL PRESSURE
(See page FI-74)

"1 Throttle body

BAD

oK

'

CHECK COLD START INJECTOR
| ee page FI-80)

Fuel pressure regulator — High pressure

BAD

| OK

CHECK INJECTORS (See page FI-86)

™| Cold start injector — Leakage

BAD

OK

'

CHECK EFI ELECTRONIC CIRCUIT USING
VOLT/OHMMETER
(See pages Fl-34, 57)

Injectors — Leakage, Injection quality

BAD

1. Wiring connection
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFl main relay -
3. Air flow meter
4, Water temp. sensor
5. Air temp. sensor
6. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU
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. SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code
(See page FI-26)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malfunction
code(s)

Diagnostic code(s) (See pages FI-30, 31, 32)

OK

CHECK IGNITION TIMING

E1 of the check connector.

= . Check ignition timing. .

" STD: 10° BTDC @ Idling
[w/ short circuited. T(MA) or]
TE1(MS) - E1

BAD

1. Qil filler cap

2. Oil dipstick

3. Hose connections
4, PCV hose

1. Short terminals T(MA) or TE1(MS) and 7

oK
]

| CHECK COLD START INJECTOR
(See page FI-80)

_NO

Adjust ignition timing. (See page EM-1 7)

oK

CHECK FUEL PRESSURE
(See page FI-74)

BAD

1 . Cold start injector

2..Cold start injector time switch
(See page FI-115)

oK

" “HECK INJECTORS

BAD

1. Fuel pump (See page FI-73)
2. Fuel filter

3. Fuel pressure regulator (See page FI-84)

'I"\See page Fi-86)
: : Okmﬁ ~—

CHECK EFl ELECTRONIC CIRCUIT.
USING VOLT/OHMMETFR
(See pages FI-34, 57)

BAD

Injectors — Clogged

BAD

1. Wiring connection
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFl main relay
3. Air flow meter
4. Water temp.. sensor
5. Air temp. sensor
6. Throttle position sensor
7. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU
(4) Fuel cut signal
8. Oxygen sensor
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code
(See page FI-26)

-Rich Fuel Mixture-Misfire

b Normal code

CHECK IGNITION TIMING
1. Short terminals T(MA) or TE1(MS) and
E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
w/ short circuited T(MA) onj
TJE1(MS) — E1

Malfunction
code(s)

Diagnostic code(s) (See pages FI-30, 31, 32)

oK

CHECK COLD START INJECTOR
(See page FI-80)

NO

Adjust ignition timing. (See page EM-17)

oK

\

CHECK INJECTORS

BAD

1. Cold start injector
2. Cold start injector time switch
(See page FI-115)

oK

Y

CHECK SPARK PLUGS
Plug gap:
7M-GE  Conventional Tipped Type
0.8 mm (0.031 in.)
7M-GE - Platinum Tipped Type
1.1 mm (0.043 in.)
7M-GTE
0.8 mm (0.031 in.)
NOTE: Check compression pressure and
valve clearance if necessary.

BAD

Injector — Leakage

oK

A

| CHECK EFI ELECTRONIC CIRCUIT USING
VOLT/OHMMETER
(See pages FI-34, 57)

NO

1. Spark plugs
2. Compression pressure
Limit: 9.0 kg/cm? (128 psi, 883 kPa)
at 250 rpm
3. Valve clearance (Cold)
STD: IN 0.15 — 0.256 mm
{0.06 ~— 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)

BAD

1. Throttle position sensor
2. Injection signal circuit
{1) Injector wiring
(2) Resistor
(3) ECU
3. Oxygen sensor
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SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH AND BRAKE

BAD

OK

A

1. Clutch - Slips
2. Brakes -~ Drag

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

BAD

‘OK

‘1 1. Qil filler cap

| 5. EGR system — EGR valve stays open (EGR)

2. Oil level gauge
"3. Hose connections -
4. PCV hose

CHECK AIR FILTER ELEMENT

BAD

oK

'Element — Clean or replace

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page Fl-26)

Jj S
Malfunction
code

’ Normal code -

Diagnostic codels) (See page's,FI-SO, 31, 32)

CHECK IGNITION SPARK
7M-GE (See page 1G-5)
7M-GTE (See page »IG-12)

BAD

oK

13 Ignition coil

1. High-tension cords
2. Distributor {7M-GE) or cam position
sensor (7M-GTE)

4. Igniter

CHECK IGNITION TIMING

1. Short terminals T(MA) or TE1(MS) and -

E1 of the check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
[w/ short circuited T(MA) or]
TE1(MS) — E1

NO

oK

Adjust ignition timing. (See page EM-17)

CHECK FUEL PRESSURE
(See page Fi-74)

BAD

OK

1. Fuel pump (See page FI 73)
2. Fuel Filter
3. Fuel pressure regulator (See page FI-84)

CHECK INJECTORS
(See page FI-86)

BAD

"1 Injection condition

oK CONTINUED ON PAGE Fi-24
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OK ~ CONTINUED FROM PAGE FI-23

CHECK SPARK PLUGS
Plug gap:
7M-GE
0.8 mm (0.031 in.)
7M-GE  Platinum Tipped Type
1.1 mm (0.043 in.) :
7M-GTE '
0.8 mm (0.031 in.) -
NOTE: Check compression pressure and
valve clearance if necessary

Conventional Tlpped Type .

“Tox

CHECK EF1 ELECTRONIC CIRCUIT
~3ING VOLT/OHMMETER
(Ses pages FI-34,57) ~

BAD

1. Spark plugs
2. Compression pressure
Limit: 9.0 kg/cm? (128 psi, 883 kPa)
at 250 rpm
3. Valve clearance (Cold) .
STD: IN 0.15 — 0.25 mm
(0.06 —'0.010 in.) .
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)

BAD

1. Wiring connection
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) ‘EFi main relay
3. Air flow meter
4. Water temp. sensor
5. Air temp. sensor
6. Throttle position sensor
7. Injection signal circuit
(1) Injector wiring
(2) Resistor
(3) ECU
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DIAGNOSIS SYSTEM
DESCRIPTION -
(MA)

The ECU contains a built-in self-diagnosis system by which
troubles with the engine signal network are detected and a

“CHECK ENGINE” warning light on the mstrument panel
flashes. '

By analyzing various signals as shown in the later table (See
pages FI-30, 31) the Electronic Control Unit (ECU) detects
system malfunctions which are related to the various operating
parameter sensors or to the actuator. The ECU stores the
failure until the diagnosis system is cleared by removmg the EFI
fuse with the ignition switch off. ‘

A ‘“‘CHECK ENGINE" warning light on the instrument panel
informs the driver that a malfunction has been detected.

The light goes out automatically when the malfunction has
been cleared.

The diagnostic code can be read by the number of the blinks of
the “CHECK ENGINE’ warning light when T and E1 are short-
circuit. '

(MS)

The ECU contains a built-in self-diagnosis system by which
troubles with the engine signal network are detected and a

“CHECK ENGINE” warnmg light on the instrument panel
flashes.

By analyzing various signals as shown in the later table (See
page FI-32) the Electronic Control Unit (ECU) detects system
malfunctions which are related to the various operating

- parameter sensors or to the actuator. The ECU stores the

failure until the diagnosis system is cleared by removmg the EFl
fuse with the ignition switch off.

In the ECU, a test mode function has been added to the func-
tions of the self-diagnosis system of the previous diagnosis
mode (normal mode) for the purpose of detecting malfunctions
such as poor contact which are difficult to detect in the normal
mode. This function fills up the self-diagnosis system. The test

‘mode can be implemented by the technician to follow the pro-

cedures of appropriate check terminal connection and opera-
tion described in later (See page Fi-28).

In the normal mode, the self-diagnosis system monitors 14
items, indicated by the codes except for code No. 51 as shown
in FI-32. A “CHECK ENGINE’’ warning light on the instrument
panel informs the driver that a malfunction has been detected.
The light goes out automatically when the malfunctlon has

been cleared.

The diagnostic code can be read by the number of the blinks of
the “CHECK ENGINE"” warning hght when TE1 and E1 are
short-circuited.
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uCHECK ENGINE” Warning Light

3

|

In the test mode, seven items, indicated by code No
24, 41, 42, 43, and 51, as shown in FI-32 are mo
malfunction is detected in any one of the systems mdmatgd by
code Nos. 13, 22, 24, and 41 the ECU lights the “CHECK
ENGINE' warning light to warm the technician that the mal-
function has been detected. In this case, TE2 and E1 terminals

on the check connector should be connected as shown later
(See page FI-28)

In the test mode, for all seven conditions shown above in code
Nos. 13 - 51, even if the malfunction is corrected, the mal-
function is stored in the ECU memory while the ignition switch
remains on. Also, when a malfunction occurs for the four con-
ditions from code Nos. 13 = 41, the “"CHECK ENGINE" warning
light remains on. However, once the ignition switch is turned to
OFF, the ECU erases all of the malfunctions in the memory. The
diagnostic mode (normal or test) and the output of the '"CHECK
- ENGINE" warning light can be selected by the TE1, TE2 and E1

terminal connections on the check connector, as shown in the
later. .

"CHECK EiNGINE" WARNING LIGHT CHECK

1. The “CHECK ENGINE"” warning light will come on when

the |gn|t|on swntch is placed at ON and the engine is not
running. "

2. When the engine is started, the “CHECK ENGINE”* warning
light shouid go out. ‘

If the light remains on, the diagnosis system has detected
a malfunction or abnormality in the system.

OUTPUT OF DIAGNOSIS CODES
(MA)

To obtain an-output of diagnostic codes, proceed as follows
1. Initial conditions

(a) Battery voltage about 11 volts

(b) Throttle valve fully closed (throttle position sensor
IDL points closed)

() Transmission in neutral position
{d) Accessory switches OFF

2.  Turn the ignition switch to ON, Do not start the engine.
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Fi1801

“CHECK ENGINE" Warning Light

FI0293|

0.25

ON ON ON ON

OFF OFF OFF

0.25

(Seconds)

FlI0284

Code No. 32

| Code No. 13

ONGN ONONONONON
‘] |OFF

ofr [

> 2

25 4.5

(Seconds)

Fl0285

3.

'Using a service- wire, short terminals T(MA) or TE{(MS)

and E1 of the check connector.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

Read the diagnosis code as indicated by the number of
flashes of the “CHECK ENGINE” warning light.

Dlagnosns code (See pages Fi- 30 31, 32)
(a) Normal System Operation

® The light will alternately blink on and off for 0.25
second intervals.

(b) Malfunction Code Indication

® The light will blink the number of times equal to
the malfunction code indication wnth pauses as’

follows:
1. Between the first digit and second digit, 1.5
seconds.

2. Between code and code, 2 5 seconds

3. Before repeating all malfunction codes, 4.5
- seconds.

® The diagnostic code series will be repeated as long
as the ““CHECK ENGINE” connector terminals
T(TE1) and E1 are shorted.

NOTE: In event of a number of trouble codes, indication
will begin from the small value and continue to the larger
in order.

After the diagnosis check, remove the service wire.
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/ Service Wire

/ew\\ 7/ 7 e Ve
- ;c}Connector

Fi2814

7~ (MS)

Normal mode
{See procedure MA)

| (0,/ /é,s véé(; %’f&\

Test mode

To obtain an output of diagnostic codes, proceed as follows:
1. Initial conditions

(a) Battery voltage about 1"1 volts

(b) Throttle valve fully closed (throttle position sensor -
IDL points closed) - '

{c) Transmission in neutral position
(d) Accessory switches OFF

2. Using a service wire, short terminals TE2 and E1 of the
check connector.

- ———w\“‘*~~\

3. Start the engine and run the vehicle at a speed of 10 km/h

{6 mph) or higher.

.M—«——-——-"‘—"“'/

U

e T .
4. Simulate the conditions of the malfunction described by
the user.

5. Using a service wire, short terminals TE1 and E1 of the
check connector.

NOTE:
® The test mode will not start if terminals TE2 and E1 are con-

nected after the ignition switch is turned on, or terminals TE2

and E1 are connected after terminals TE1 and E1 are con-
nected.

® The starter signal and vehicle speed signal will be diagnosed
by the ECU as malfunctions, and codes No. 42, and 43 will
be output, if the operation in 3. above is not performed.

6. Read the diagnosis code as indicated by the number of
flashes of the “CHECK ENGINE” warning light.
(See page FI-27)

7. After the diagnosis check, remove the service wires.
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- CANCELLING OUT DIAGNOSTIC CODE

1. After repair of the trouble area, the diagnostic code’
retained in memory by the ECU must be cancelled out by
removing the EFl fuse 15A for 30 seconds or more,
depending on ambient temperature (the lower the tem-
perature, the longer the fuse must be left out} with the
ignition switch off.

NOTE: .

® Cancellation can also be done by removing the battery’
negative (~) terminal, but in this case other memory
systems {clock etc.) will also be cancelled out.

® If the diagnostic code is not cancelled out, it will be
retained by the ECU and appear along with a new code
-in event of future trouble. '

® |fitis necéssary to work on engine components requir-
ing removal of the battery terminal, a check must first
be made to see if a diagnostic code has been recorded.

2. After cancellation, road test the vehicle to check that a

“normal’” code is now read on the ““CHECK ENGINE"”
warning light. '

If the same diagnostic code is still indicated, it means that
the trouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

{1} When 2 or more codes are indicated, the lowest number
{code) will appear first. -

However, no other code will appear along with code No.
11, : '
(2) All detected diagnostic codes, except 51 and 53, will be

retained in memory by the ECU from the time of detection
until cancelled out.

(3} Once the malfunction is cleared, the ""CHECK ENGINE"”
warning light on the instrument panel will go out but the
diagnostic codel(s) remain stored in ECU memory (except
for codes 51 and 53).
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EFI SYSTEM — Diagnosis System

DIAGNOSTIC CODES (MA)

EMR14

ECU

. Number of
CﬁgJ Check engine System Diagnosis Trouble area - :;e:e :
: blinks . ,
_ This appears when none of _ _
-I_m—ﬂ—ﬂ-—ﬂiﬁ-m Normal the other codes area identified.|
' ® Ignition switch circuit
. . ® |gnition switch .
Momentary interruption in . N
11 l H ECU (+B) @ Main relay circuit Fi-41
power supply tp ECU. ® Main relay
£11605 ® ECU :
A . No NE” or “G" signal to : g!strggu:or circuit
12 1l RPM Signal | ECU within 2 seconds after | o o570 ol ire 1G-3
engine has been cranked. . E;c:aater signal circuit
Fitgo8 )
£ No "'NE" signal to ECU when | ® Distributor circuit S
.3 LN RPM Signal engine speed is above ® Distributor _ 1G-3
F11807 1,000 rpm. ® ECU -
L ' ® Ignition and ignition. coil
ML . No “IGF" signal to ECU circuit 3
14 2 Ignition Signal 6 — 8 times in succession. ® [gniter and ignition caoil Fl-51
: F11808 . ECU .
. . ® Oxygen sensor circuit
1 Oxygen Sensor | Detection of oxygen sensor
21 LA Signal deterioration. : (E)énge" sensor Fl-122
£11608 :
. ® Water temp. sensor
22 Water Temp. Open or short circuit in water . | . c1rcunt FI-49
Sensor Signal | temp. sensor signal. '® Water temp. sensor
“ - ® ECU
1810
: ® Intake air temp. sensor
24 __ﬂ.ﬂ_ﬂ.lWL Intake Air Temp, Open or short circuit in intake circuit FI-48
_ Sensor Signal | air temp. sensor signal. ® Intake air temp. sensor ~
Fl1e11 o ECU
{(7TM-GE)
Open circuit in VC signal or
short circuit between VS and | o A - :
. . Air flow meter circuit
31 JI"U'U'L__ Alr-flow- E2 when idle contacts are ® Air flow meter Fl-44
Meter Signal closed. ® ECU : -
' {(7M-GTE) _
Open or Short circuit in air
Fe12 flow meter signal.
(7TM-GE) (7M-GE) . ® Air flow meter circuit |
| Air Flow Open circuit in £2 or short o Air flow meter Fl-44
Meter Signal circuit between VC and VS. e ECU
: (TM-GTE) (TM-GTE) ® HAC sensor circuit
HAC Sensor Open or short circuit in HAC ® HAC sensor FI-56
f1813 Signal sensor signal ® ECU
" ® Turbocharger
2 Turbocharger | . . ® Air flow meter
34 ___ﬂmUUUUL Pressure Zgrr\t;c:;l;alrger pressure is ® intercooler system
Fi2g18 . ECU i
Throttle ® Throttle position sensor
" Open or short circuit in circuit Fl-42
41 -—IUUU—UL— gzz‘st?rnSign al throttle position sensor signal. Throttle position sensor




EFl SYSTEM — Diagnosis System FI-31
DIAGNOSTIC CODES (MA) (Cont’d)
Number of b .
Cﬁge Check engine System Diagnosis Trouble area Saeee
. blinks , pag
No “SPD'’ signal for 5
seconds when engine speed ® Vehicle speed sensor
Vehicle Speed | is between 2,500 rpm and circuit ) -
42 .__ﬂﬂNLﬂJ'L_ Sensor Signal | 4,500 rpm and coolant temp. | ® Vehicle speed sensor
‘ is below 8Q°C (176°F) except| ® ECU -
F1a15| - when racing the engine.
No “STA" signal to ECU until | ® Ignition switch circuit :
43 H| || ||| HH Starter Signal | engine speed reaches 800 ® |gnition switch FI-50
Fl1818 rpm with vehicle not moving. | ® ECU
52 ML Knock Sensor | Open or short circuit in knock : E:ggt 22:23: circuit
— : Signal sensor signal. -
F11818 g e ECU
53 | _JIJUUINLINNL | Knock Control | ¢pock control in ECU faulty. | ® ECU -
mets| Signal in ECU )
® A/C switch circuit
® A/C switch .
® A/C amplifire..
No “IDL" signal, ’"NSW"’ ® Neutral start switch
1| H] ||| || . : signal or ""A/C’’ signal to circuit _
51 J-I'l Switch Signal ECU, with check terminals ® Neutral start switch
E1 and T shorted. ® Throttle position sensor
circuit
® Throttle position sensor
Fi1817 o ECU
*1 w/ TWC vehicles only
*2 7M-GTE only
*3 Abnormalities in the air flow meter may also be detected.
DIAGNOSTIC CODES (MS)
Number of _
chc‘ade Check engine System Diagnosis Trouble area See
o. . , page
blinks
This appears when none of _ _
- '—Hﬂm—]—ﬂ;ﬁm Normal the other codes are identified.
° lg'nition switch circuit
. A ® {gnition switch :
Momentary interruption in gnt “n v
1 M ECU (B) power supply to ECU. ® Main relay circuit FI-62
® Main relay
F11805 o ECU
‘ No “NE” or "G signal to : gi.s’:ri_gutor circuit
12 || ”H RPM Signal ECU within 2 seconds after . S;srTGUt?r | circuit IG-3
engine has baen cranked. ° ECaU r signal circul
F11806/ )
No “NE” signal to ECU when | @ Distributor circuit
13 || HHI RPM Signal engine speed is above ® Distributor IG-3
Fi1807 1,000 rpm. ® ECU
: ® Igniter and ignition coil
__IU—UW. " . No. “IGF’’ signal to ECU circuit .
14 Ignition Signal 6 — 8 times in succession. ® Igniter and ignition coil FI-70
F11808 ® ECU

¥
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~ EFI SYSTEM — Diagnosis System

DIAGNOSTIC CODES (MS) (Cont'd)

Throttle position sensor

Co d;| Number of See
No Check engine System Diagnosis Trouble area age
: blinks pag
. ® Water temp. sensor
22 : ”ﬂ ”ﬂ Water Temp. Open or short circuit in water circuit FI-68
Sensor Signal | temp. sensor signal. ® Water temp. sensor
FI1810 ® ECU \
. ® Intake air temp. sensor
24 __ﬂﬂ_]_l_ﬂ_ﬂ _ﬂ_ intake Air Temp.| Open or short circuit in intake circuit FI-67
Sensor Signal | air temp. sensor signal. ® Intake air temp. sensor
' F1611 ® ECU
b : Open c_'rcu,'t in VC svlgnal or ® Air flow meter circuit
: Air-flow short circuit between VS and . :
HIHI H . . - ® Air flow meter FI-65
Meter Signal E2 when idle contacts are ® ECU
“Ens12 closed. _ R
. o7 e Air flow meter circuit
Air-flow Open circuit in E2 or short ) -
° -
32 —l_m-lUU-L— Meter Signal circuit between VC and VS. ° éguflow meter FI-65
F11813
Throttle o L] T.hrojctle position sensor
. Open or short circuit in circuit
41 HH”H H Position - . ... FI-63
. throttle position sensor signal. | ® Throttle position sensor
Sensor Signal e ECU :
Fl11614
No “SPD" signal for 5
seconds when engine speed .
. . ® Vehicle d senso
42 I-“-“-m ﬂn Vehicle Speed | is between 2,500 rpm and circxlxit speed sensor _
Sensor Signal { 4,500 rpm and coolant temp. ® Vehicle speed sensor
is below 80°C {176°F) except P
— when racing the engine.
No "“STA" signal to ECU until | @ Ignition switch circuit
43 _IU'lﬂﬂ_ﬂﬂfL " | Starter Signal | engine speed reaches 800 ® Ignition switch FI-69
1616 rpm with vehicle not moving. | ® ECU
o ; N ® Knock sensor circuit
ﬂﬂ -”-I l—m Knock Sensor .| Open or short circuit in knock
- . —
52 -U Signal sensor signal. - Knock sensor
_ ® ECU
Fi1618
53 HHIH H HHH K.nock.Control Knock control in ECU faulty. ® ECU -
signal in ECU .
FI1619
A/C Com- Open or short circuit in * gic(::uaompressor reley
72 .ﬂﬂ.m- UUUL_Im pressor. A/C compressor relay signal. ® A/C compressor'relay -
Relay Signal ® ECU .
F12811
® A/C switch circuit
® A/C switch
® A/C amplifire
No “IDL" signal, “NSW"’ ©® Neutral start switch
51 I”H I ” l H Switch Signal | signal or ““A/C" signal to circuit
' ECU, with check terminals ® Neutral start switch
E1 and TE1 shorted. ® Throttle position sensor
circuit
)




EFI SYSTEM — Diagnosis System

F1-33
INSPECTION OF DIAGNOSIS CIRCUIT
Fuse IGN
ignition  (MA) 7.5A ECU
AM2 30A  |AM27iG2
' (MA) EFl Main Relay
Fusible Link Fuse
030 O~O— oA o
MAIN 1.0 OO
Y. (MS} EFI 1§A o
Ignition = :
Fusible Link 'Switch Fuse
MA) | ALT AM1 AM1
Fusible [ IG1 GAUGE .
Link MS) gMzglgM-GEMOA 7.5A “CHECK ENGINE"
. Warning Light -
MAIN 2.0L | (MA/7M-GTE) /E1 ing Light .
_'._.1 00A ~ —OT
Battery { MS) ,1 00A a Check
-l ! E Connector ,____ﬁ-——‘
I L .
— (MS) TE1 —
F12915
Dose‘ “CHECK ‘ENGINE" warning light come YES
on when ignition switch is at ON? System Normal
NO
Does “CHECK ENGINE" warning light come Check wiring between T th
on when ECU terminal W is grounded to the YES | ECU terminal Ej and body OK Ty another

body?

ground.

| ECU

NO

BAD

Check bulb, fuse and wiring between ECU and
ignition switch. ’ )

Repair or replace

BAD

Repair or replace.

Il

. YES

rSystem oK

Does ‘“CHECK ENGINE’" warning light go off YES
when the engine is started? System Normal

NO
Check wiring between ECU and BAD | Repair
**CHECK ENGINE"” warning light. P

. OK ,

Is there diagnostic code output when check Check wiring between ECU terminal T and check
connector terminals T(MA) or TE1(MS) and NO | connector terminal T(MA) or TE1(MS), and ECU
E1 are short circuited? terminal E1 and check connector terminal E1.

YES oK
Does *'CHECK ENGINE" warning light go out NO : : Try another
after repair according to malfunction code? - Further repair required. ECU.

—{ Cancel out diagnostic code. ]
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-34 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

TROUBLESHOOTING WITH
VOLT/OHMMETER (MA)

OTE: The following troubleshooting pro- The following troubleshooting procedures are
adures are designed for inspection of each separ- based on the supposition that the trouble lies in
te system, and therefore the actual procedure either a short or open circuit in a component out-
1ay vary somewhat. However, troubleshooting side the computer or a short circuit within the
hould be performed refering to the inspection computer. T

“ethods described in this manual. If engine trouble occurs even though proper
3efore beginning inspection, it is best to first make operating voltage is detected in the computer con-
1 simple check of the fuses, fusible links and the nector, then it can be assumed that the ECU is
ondition of the connectors. faulty and should be replaced.

LOCATION OF FUSES AND‘ FUSIBLE LINKS

No. 1 Relay Block (RHD) No. 1 Relay Block (LHD)

gy EEEE)
o o
@i @i
el0) OO
0000 0oon
HHHHD 00000
o -
Fuse IGN 7.5A @LJ-GE) 1.25B Fusible Link Fuse IGN 7.5A
(TM-GTE) 100\A AM1J 40A EFl Main Relay

Fusible Link

=

hv

N 7

MAIN 2.0L . Y
. ggiasel k 00 2z D

> ZESe=

I \

Fusible Link ‘ '
AM?2 30A Fuse EFI 16A

F12787,




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

F1-35
EFI SYSTEM CHECK PROCEDURE
NOTE: .
® Perform all voltage measurements with the connectors
connected.

® Verify that the battery voltage is 11V or above when
the ignition switch is at ““ON"". '

Using a voltmeter with high-impedance (10 kQ/V
minimum), measure the voltage at each terminal of the
wiring connectors.

Voitmeter
A~ L
Tols \\
-G
Fl0299
Terminals of ECU (7M-GE)
Symbol Terminal Name Symbol . Terminal Name rSymbol Terminal Name
EO1 | POWER GROUND T CHECK CONNECTOR L3 | ECT COMPUTER
EO2 | POWER GROUND G2 | DISTRIBUTOR EGR | VSV (EGR)
No. 10 | INJECTOR (No. 1 and 4) VTA | THROTTLE POSITION SENSOR A/C | A/CMAGNET SWITCH
| No. 20 | INJECTOR (No. 2 and 6) NE | DISTRIBUTOR : SPD | SPEEDOMETER
STA | STARTER SWITCH iDL | THROTTLE POSITION SENSOR W | WARNING LIGHT
No. 30 | INJECTOR (No. 3 and 5) IGT | IGNITER ’ FPR | FUEL PUMP RELAY
STJ | COLD START INJECTOR : DFG | DEFOGGER RELAY
E1 | COMPUTER GROUND IGF | IGNITER o THA | AIR TEMP. SENSOR
NSW | NEUTRAL START SWITCH (A/T) ~ _ ECT | ECT COMPUTER
N/C | *CLUTCH SWITCH (M/T) THW | WATER TEMP. SENSOR VS | AIR FLOW METER
KNK | KNOCK SENSOR LP | HEADLIGHT RELAY
ISC 1 | ISC MOTOR NO. 1 COIL - OX | OXYGEN SENSOR ve | THROTTLEPOSITION SENSOR
iISC 3 | 1ISC MOTOR NO. 3 COIL E2 | SENSOR GROUND
ISC 2 | 1ISC MOTOR NO. 2 COIL VSV 1| VSV {AIR CONTROL) BATT | BATTERY
ISC 4 | ISC MOTOR NO. 4 COIL L1 | ECT COMPUTER +B | EFI MAIN RELAY
G® | DISTRIBUTOR VSV2 | VSV (FPU) IG S/W| IGNITION SWITCH
VF | CHECK CONNECTOR L2 | ECT COMPUTER +B1 | EFl MAIN RELAY
G1 | DISTRIBUTOR M-REL | EFI MAIN RELAY (COIL)
ECU Terminais
] I =]
£01| No s7asTul\30 | '5C |5 |ae| 61 | 62 | Ne |17 | 1ar |maw] ox [VEV[YSY| M, | ean|spo|rer|HA| vs | ve loarr|JS,
£o2| No-| Nl E1 1sac SCIvr| T vTa| iDL | | E2 : Ac| w |ore LP +8 |+81

FI0574



EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Terminals of ECU (7ZM-GTE)

Symbol Terminal Name Symbol Terminal Name Symbol Terminal Name
EO1 POWER GROUND G2 CAM POSITION SENSOR A/C | A/C MAGNETIC SWITCH
EO2 | POWER GROUND VTA | THROTTLE POSITION SENSOR SPD | SPEEDOMETER

No. 10 | INJECTOR (No. 1 and 4) NE | CAM POSITION SENSOR W | WARNING LIGHT

No. 20 | INJECTOR (No. 2 and 6) IDL | THROTTLEPOSITION SENSOR FPR | FUEL PUMP RELAY
STA | STARTER SWITCH IGT | IGNITER OiL | OIL PRESSURE SWITCH

No. 30 | INJECTOR (No. 3 and 5) IGdA | IGNITER . THA | AIR TEMP. SENSOR
STJ | COLD START INJECTOR IGF | IGNITER ECT | ECT COMPUTER

E1 | COMPUTER GROUND KNK1 | KNOCK SENSOR HAC | AL{YDE COMPENSATION
NSW | NEUTRAL START SWITCH (A/T) THW | WATER TEMP. SENSOR FC | CIRCUIT OPENING RELAY
N/C | *CLUTCH SWITCH (M/T) KNK2 | KNOCK SENSOR VC | THROTILEPOSITION SENSOR
IGdB | IGNITER OX | OXYGEN SENSOR KS | AIRFLOW METER
ISC 1 | ISC MOTOR NO. 1 COIL E2 SENSOR GROUND BATT | BATTERY
- ISC 3 | ISC MOTOR NO. 3 COIL VSV | VSV {FPU) +B | EFi MAIN RELAY
ISC 2 | 1ISC MOTOR NO. 2 COIL L1 | ECT COMPUTER IG S/W| IGNITION SWITCH
ISC 4 | ISC MOTOR NO. 4 COIL HT | OXYGEN SENSOR +B1 | EFI MAIN RELAY
G® | CAM POSITION SENSOR L2 | ECT COMPUTER TIL | TURBO INDICATOR
VF | CHECK CONNECTOR M-REL | EFI MAIN RELAY (COIL) DFG | DEFOGGER RELAY
G1 | CAM POSITION SENSOR L3 | ECT COMPUTER ~ LP | HEADLIGHT RELAY
T CHECK CONNECTOR EGR | VSV (EGR)
ECU Terminais
| — ] =]
e01( Y% stalsTaher| 5015 (6| 61|62 | NE [IeT|iGF i [ox Y3V HT [ M [EarispoFPRITHARAG VC BaTl S, ] =] el
£02| 5% %o | E1 Jisas| | SIS vE Al oL feaa ¥ (2| L1 ] 12| L3 |avc| w |on [ecT| Fe ks [ +8 +B1 T'Ll LP

Fi0574 F11998

*For cruise control




EFI SYSTEM — Troubleshooting with' Volt/Ohmmeter (MA)

FI-37

Voltage at ECU Wiring Connectors (7M-GE)

No. Terminals Condition STD Voltage | See page
BATT - E1 — 10 - 14 FI-39
IG S/W - E1
1 FI-40
M-REL — E1 Ignition S/W ON 10 ~ 14
+B (+B1) — E1 Fl-41
IDL ~ E2 Throttle valve open 10 - 14 Fl-42
VvC - E2 - 4 -6
2 Ignition S/W ON : -
Throttle valve fully closed 0.1-1.0 FI-43
VTA - E2 :
Throttle valve fully open 4 -5
VC - E2 — 4 -8
Ignition S/W ON Measuring plate fully closed 4 -5
3 ' Measuring :plate fully open 0.02 - 0.08 Fl-44
VS - E2
ldling 2-4
3,000 rpm 03-1.0
No. 10 EO1
5 No. 20 - Ignition S/W ON 9 -14 Fi-47
No. 30 EO2
6 THA - E2 Ignition S/W ON Intake air temperature 20°C (68°F) 1-3 FI-48
7 THW - E2 Ignition S/W ON Coolant temperature 80°C (176°F) 0.1-1.0 Fl-49
8 STA - E1 Cranking 6 - 14 FI-50
9 IGF, IGT - E1 Idling 0.7-1.0 FI-51
ISC1 .
11 '|2€4 - E1 Ignition S/W ON 9-14 FI-563
12 W - BV No ?rouble ( CHECK ENGINE' warning light off) apd 8 — 14 Fl-54
engine running :
13 A/C - E1 Air conditioning ON 10 - 14 FI-55
ECU Terminals
] — 3 1 ——
E01[ N9 lsalsTu[8'|[1SC{1SC (ao| 61 | 62 | Ne 16T [16r [mwf | ox [5V]Y3 Y heL [EGR|sPo|FPRITHA| vs | ve [earrlgt,
eoz| o | o | g1 SCI'SE Ve | T (vTAliDL e | | E2 Ac| w [pFe Lp +B [+81

FI0574
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Voltage at ECU Wiring Connectors (7M-GTE)

No. Terminals Condition STD Voltage | See page
BATT - E1 _— 10 - 14 Fi-39
: IGS/W - E1
1. : FI-40
M-REL - E1 Ignition S/W ON 10 - 14
+B {(+B1) - E1 Fi-41
IDL - E2 Throttle valve open 10 - 14 Fl-42
VC - E2 - 4-86
2 Ignition S/W ON
Throttle valve fully closed 01-1.0 Fl-43
VTA - E2
' Throttle valve fully open 4 -5
g
Ignition S/W ON 4-6
ks - % FI-45
4 ground Cranking or running 2-4
Bod
ve - Ignition S/W ON 4-6 FI-46
ground -
No. 10  EO1 _ ‘
5 No. 20 ~ ignition S/W ON 89 -14 Fi-47
No. 30 EO2 :
'8 THA ~ E2 Ignition S/W ON Intake air temperature 20°C (68°F) 1-3 Fl-48
7 THW - E2 Ignition S/W ON Coolant temperature 80°C (1 76°F) 01-1.0 FI-49
8 STA - E1 Cranking 6-14 FI-50
g iGF, IGT - E1 idling . 07-10 Fl-51
10 |1GdA1GdB - E1 Idling 1-3 FI-62
ISC1 B . )
. - E1 Igniti W ON 9-14 FI-53
11 I:IC4 E gnition /W O
t IIC CK EII 3 ]
12 W — E1 No .rouble ( HECK ENGINE" warning light off) and 8- 14 FLE4
engine running
.13 A/C - E1 Air conditioning ON 10 - 14 FI-55
540 mmHg (21.26 in.Hg. 72.0 kPa) Approx. 2.8
14 HAC -~ E2 Ignition S/W ON . FI-56
' 750 mmHg (29.53 in.Hg, 100.0 kPa)| Approx. 3.6
ECU Terminals
—— [E—— — | =
£01]}% |stal sty 18 'S ['SC [ao] 162 | NE 17| 1GF[mw| [0X[ VSV HT [ [ecn|spolFPRimha|nac| ve parldS [=] pr
02/ 5[5 | 1 faas| ['SC[SC|VE[ T [vra|iLpeaal ¥ [<¥] 62T 11 T12] L3 [ac] w or[ect e [ks [ +8]+B1 ¥




EF! SYSTEM — Troubleshooting with Volt/Ohmmeter (MA) Fl-39
No. | . Terminals Trouble Condition STD Voltage
BATT - E1| No voltage L — 10-14V
. IGS/W — E1| No voltage Ignition switch ON 10-14vV
M-REL — E1{ No voltage Ignition switch ON 10-14YV
+B (+B1) — E1| No voltage Ignition switch ON 10-14YV
Fusible Link . EFl Main Relay
usible Lin use
AM2 SOA EFI15A g
Fusible § MAIN 20L | Ignition Switch  Fuse
-ON\O
AM2 G2 IGN 7.5A
Battery T
= = F11823
® e BATT — E1
) | @ There is no voltage between ECU terminals BATT and E1.
ECU BATT

amaiain

Voltmeter

ERHEEEEY

: ==
(¥ Rleleln elnlele e

il

xujum)

ll |

\E\?L%\
»

@

body ground.

Check that there is voitage between ECU terminal BATT and

NO (0] ¢

ground.

@ Check wiring between ECU terminal E1 and body

oK

Try another ECU.

Check fuse and fusible link.

BAD

BAD

Replace or repair.

oK

Check wiring between ECU terminal

and battery.

v +0m
FI0308
Voltmeter
V I3
FI0310]
Ohmmeter
..0. :@

Fl0311

Replace.

Repair or replace.




FI-40 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

Voltmeter

E1 )
| W

® IG S/W - E1

, @There is no voltage between ECU terminals IG S/W and E1.

(IG S/W ON)

J

@ Check that there is voltage between ECU terminal IG S/W and

body ground. (IG S/W ON)

— @
FI0313
Voltmeter
V +
FI0314
ECU }\M-REL
Voltmeter =\
E1l
: V +@-L-J
-3

Fi03156

NO . 10K
Check wiring between ECU terminal E1 and body .
ground. ‘
oK . o BAD
Try another ECU. ‘ ' Replace or repair.
!
Check fuse, fusible links and BAD .
N . =~ Repair or replace.
ignition switch. -
¢ M-REL — E1

®There is no voltage between ECU terminals M-REL and E1.
(1G S/W ON)

]

@ Check that there is voltage between ECU terminal M-REL and

Fi0316

body ground. (IG S/W ON)

NO oK
Check wiring between ECU terminal E1 and body
ground.
oK ' BAD
Try another ECU. Replace or repair.
Check EFI main relay and wiring BAD
Replace.
harness.
oK
1
Try another ECU.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

FI-41

Voltmeter

N

+ @
V o

® +B (+B1) — E1

@There is no voltage between ECU terminals +B (+81) and E1.

(IG S/W ON)

and body ground. (IG S/W ON)

Check that there is voltage Bétween ECU terminal +B (+B1)

Voltmeter

+ G
L

Fl0312

NO 0K

Check wiring between ECU terminal E1 and body ground.

oK

]

Try another ECU.

Check fuse, fusible links and wiring
harness.

BAD

BAD

Replace or repair.

oK

Check EFI main relay.
(See page FI-112)

BAD

Repair or replace.

OK
!

Refer to M-REL — E1 trouble
section. :

Replace.
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EFl SYSTEM — Troubleshooting with Voit/Ohmmeter (MA)

| No. Terminals Trouble Condition STD Voltage
IDL - E2 Throttle valve open 10~-14YV
ve - E2 : Ignition — a-6V
2 No voltage g : :
9 switch ON | Throttle valve fully closed 01-10V
VTA — E2 -
Throttle valve fully open ~ 4—-5YV
- ECU - -
Throttle Position Sensor
E2
DL
VTA
LEN VC
F!1368
7 @ e IDL — E2
@There is no voltage between ECU terminals IDL and E2.
(IG S/W ON) (Throttle valve open) '
Voltmeter i |
@ Check that there is voltage between ECU terminal +B (+B1)
"and body ground. {IG S/W ON)
Vo
NO oK
Fl1824
Check wiring between ECU terminal E1 and body ground.
OK ‘ BAD
Try another ECU. Repair or-replace.
Voitmeter
ES ! -
" Refer to No. 1. BAD .
e (See page FI-41) Replace or repair.
0] ¢
: 3
Fov2 () Check throttle position sensor. BAD
BAD -1 0K
E2—md .
iDL u' Replace or repair Check wiring between ECU and
] throttle position sensor. throttle position sensor.
Ohmmaeter OK
Try another ECU.
o
OB




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MIA)

FI-43

!:,:

feg)eiels

Voltmeter

\/ + O

®

e VC -~ E2 -

~ (IG S/W ON)

@There is no voltage between ECU terminals VC and E2.

body ground. (IG S/W ON)

Check that there is voltage between ECU terminal +B (+B1) and

oK

E2
8
]
vC

Ohmmeter

OO

[e)e)

@ Check throttle position sensor.
(See page FI-102)

| BAD J oK

NO

Refer to No. 1.
(See page Fl-41)

Repair or replace.

position sensor.

Check wiring between ECU and throttle

oK

Try another ECU.

Voitmeter

T

\, + Gupes

FI16268

e VTA ~ E2

‘BAD

Repair or replace
wiring.

(IG S/W ON)

@There is no specified voltage at ECU terminals VTA and E2.

(IG /W ON)

@Check that there is voltage between ECU terminal VC and E2.

}NO - oK

@

ECU VC

Voltmeter

E2

Refer to VC — E2 trouble
section.

oK

BAD

oK

Check wiring between ECU and BAD

(3) Check throttle position sensor. -

Repair or replace.

throttle position sensor.

- OK

Ez—]ﬁ
VTA—

Ohmmeter

Fl1627

Try another ECU.

Repair or replace.
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EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

No. Terminals Trouble Condition STD Voitage
VC — E2 —_ 4-6V
Ignition
VS -~ E2 S/W ON Measuring plate fully closed 4-5V
‘3 vSs ~— E2 No volitage Measuring plate fully open 0.02-0.08V
VS — E2 idling —_— 2—-4V
VvsS - E2 3,000 rpm —_ 03-10V
*7M-GE only ECU
+B
(+B1)
E2
/ Vs
W vC
v Air flow meter ‘ —l:\_—mz‘
» F11289
@ @There is no voltage between ECU terminals VC or VS and E2.
1G ON '
ECU VS Ve (1G S/W ON)
= T llrl’J‘l?:_l]L ) ) }
Voltmeter E2 @Check that there is voltage between ECU terminal +B {+B1)
/L v and body ground. {IG S/W ON)
ress Refer to No. 1.
(See page FI-41)
)
Check wiring between ECU terminal E1 and body ground.
Voltmeter oK ’ BAD
Check air flow meter. .
- (See page FI-96) Repair or replace.
=
‘ BAD OK
F0312 Replace air flow Check wiring between ECU and air
meter. flow meter.
Air Flow Meter @ oK - BAD
= —= i 3
Ohmmeter {:’ CEFTR =: Try another ECU. Repair or replace.
VS
0
La ] ve |lea
O 1
Q 7 ¥,
@)




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

‘5

F1-45
No. Terminals Trouble Condition STD Voltage
KS Body Ignition S/W ON 4-6V
ground . Cranking or running 2-4V
*4 No voltage
Body . '
vC -~ ground Ignition S/W ON 4—-6V
7M-GTE only ECU.
. +B P
Air Flow Meter (+B1)
ot YC VC
Eﬁi E2 S ET
. FI25680
e KS — Body ground
@There is no voltage between ECU terminals KS and body
Voltmeter ground. (G S/W ON)
i
Y] @Check that there is voltage between ECU terminal +B (+B1)
and body ground. {IG S/W ON)
OK ‘NO
7 FI2579
Refer to No. 1.
® {See page Fl-41)
ECU +B +B81 )
e @Check wiring between ECU terminal E1 and body
Voltmeter ground.
\ \?% oK BAD
+ I ¥
= Check air flow meter. Rebair or replace
{See page FI-98) P place.
Fon2 I BAD oK
Replace air flow Check wiring between ECU and air
® meter. flow meter.
0K ‘ BAD
Try another ECU. Repair or replace.
o
’ FI0311




46 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)
& VC — Body ground
@There is no voltage between ECU terminals VC and body
ground. (IG S/W ON) :
Voltmeter
VE: @ Check that there is voltage between ECU terminal +B (+B1) and
- body ground. {(IG S/W ON)
oK NO
Refer to No. 1.
(See page Fi-41)
Voltmeter Check wiring between ECU terminal E1 and body ground.

4+

Fl0312

Ohmmeter

Air Flow Meter (3)
E1 VCKS THAE2

Fl2006

oK S BAD

@Check air flow meter.

(See page FI-98) Repair or replace.

BAD OK
Replace air flow Check wiring between ECU and air
meter, flow meter.
lﬂ( ' BAD
Try another ECU. Repair or replace.




Fl-47

EFI SYSTEM — Troubleshooting with Voilt/Ohmmeter (MA)
’ \
No. Terminals Trouble Condition STD Voltage
No. 10 ED1
5 No. 20 ~ No voltage Ignition switch ON 9—-14V
. No. 30 E02 ’
o . ECU
~ Ignition Switch Fuse
+B IG S/W
AM2 1G2 IGN 7.5A
Fusible $ : ’
Fusi §AM2 30A i §
No. 30 No.20 [No.10
usible §MAIN 2.0L @
=
Battery :
—; F|29§5
No. 10 @ @There is no voltage between ECU terminal No. 10, No. 20
and/or No. 30 and EO1 or EO2. (IG S/W ON)
No. 20 ECU ” '
=3 i -Iniﬁ%-m: b ) - -
Voltmeter e @ Check that there is specified voltage between resistor terminal
/l\ +B and body ground. STD voltage: 9 — 14V
e oK O
Check fuse, fusible links | BAD Repair or replace
1833 and ignition switch. P place.
\ @ oK
Solenoid Resistor Check wirin ’
2 N g between BAD .
Voltmeter resistor and battery. Repair or replace.
o ‘
N Vo o — Check that there is specified voltage between resistor terminal
m}‘rNo. 10 @ {No. 10, No. 20 or No. 30} and body ground.
A B = STD voltage: 9 — 14V
No. 20 _No. 30
F11834 \ OK BAD
®Checl§ r'esistance of magnetic coil in Replace resistor.
@ each injector.
oK BAD
.Cr.weck wiring between ECU and Replace injector.
injector.
OK BAD
Try another ECU. Replace or repair.
Fi1635



FI-48 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)
No. Terminals Trouble Condition _ STD Voltage
6 THA - E2 No voltage |IG S/W ON | Intake air temperature 20°C (68°F) 1-3V
7M-GE 7M-GTE
ECU ECU
S
(+B1)
or———C— 0 {i
T SE2 ﬂﬂi
::.-——oJ ' THA
L : —
| 2
oo, E1 -
Air Temp. Sensor Air Temp. Sensor
{Air Flow Meter) 1 (Air Flow Meter)
H26§5
@ @There is no voltage between ECU terminals THA and E2. °
(IG S/W ON)
{ .
Voltmet Check that there is voltage between ECU terminal +B (+B1) and
olmeter body ground. (IG S/W ON) ’
"\ oK NO
v +O~-—J
1636 Refer to No. 1.
{See page Fl-41)
[ TTM-GE @ |
Air Flow Meter .. ' L )
Ohmmeter } i Check wiring between ECU terminal E1 and body ground.
oK - BAD
Check air temp. sensor. .
@ {See pages FI-96, 98) Repair or replace.
| BAD | ox
Replace air flow Check wiring between ECU and air
meter. temp. sensor.
7M-GTE
Ohmmeter oK ' BAD
® ‘ 0 Try another ECU. Repair or replace.
0 o E2
L\ &

Fi0330
FI2669




EFlI SYSTEM

— Troubleshooting with Volt/Ohmmeter (MA)

F1-49
No. Terminals Trouble - -Condition STD Voltage
Ignition switch Coolant temperature 80°C
7 THW — E2 No voltage ON } (176°F) 01-~-10V
ECU
Water Temp. Sensor +8 (+B1)
———d ]
—o—1~ jTHW
“AW~0—— QE2
I I
—E1
J:_ e
FI0487
@ @There is no voltage between ECU terminals THW and E2.
; (1IG S/W ON)
ECU THW
i '
Voltmeter @ Check that there is voltage between ECU terminal +B {+B1) and
E E2 body ground. {IG S/W ON)
- oK NO
v +
Refer to No. 1.
Fes7 {See page Fi-41)
Check wiring between ECU terminal E1 and body ground.
Voltmeter | L1 \?“% ‘ ‘ oK BAD
Check water temp. sensor. .
= \K % ® (See page FI-116) Repair or replace.
’ BAD l OK
F10312 Replace water Check wiring between ECU and water
temp. sensor. temp. sensor.
® oK BAD
Ohmmeter Try another ECU. Repair or replace.
F11638




1-60 EFI SYSTEM ~ Troubleshooting with Volt/Ohmmeter (MA) -

No. Terminals Trouble Condition STD Voltage
8 STA — E1 No voltage Cranking 6—-14V
(M/T) ECU
Fpsible |gni.tion
Fusible Link  -nk  Switch = STA

ALT AM1 40AAM1 " ST1 )

7M-GE Neutral Start S/W

1.258 (A/T) Starter

7M-GTE

100A

MAIN 2.0L
Battei v '
/ attery To Circuit Opening Relay (STA)

' r E1l
FI1659

Voltmeter |

@There is no voltage between ECU terminals STA and E1.
(IG S/W START) '

Check sta
-operation.

rter oK

Check wiring between ECU terminal STA
and ignition switch terminal ST1.

BAD

oK ] BAD

Repair or replace.

V o
FI10335
Ohmmaeter
0
-G
FI0311
Voltmeter @

| (Terminal 60)

Starter

@Check wiring between ECU terminal E1 and body
ground. : '
‘ oK BAD
Try another ECU, Repair or replace.
Check fusible links, battery, wiring, BAD
ignition switch and neutral start Repair or replace.
switch.
oK

® Check that there is voltage at STA (50) terminal of starter.

(IG 8/W START)

STD voitage: 6 — 14V

OK

A

Check starter.

1N‘0

Check wiring between ignition switch
terminal ST1 and starter terminal STA (50).




EFl SYSTEM —. Troubleshooting with Volt/Ohmmeter (MA)

P

F11725

Check distributor or cam position
sensor. (See pages IG-11, 18)

BAD

FI-51
No. Terminals Trouble Condition STD Voltage
9 IGT, IGF — E1 No voltage Idling 0.7-10V
ECU
)
Fusible Link Ignition Switch
AM2 30A AM2 IG2 To
: Tachometer
Fusible §MAIN 2.0L Igniter w/
Ignition Coil
" Svamnad |
=
Battery : 4L IGF
i .
¢ IGT
' E1
— Fi1841
@ ‘ @There is no voltage between ECU terminals IGT and E1.
1 (1dling)
ECU IGT
Voltmeter \w @ Check that there is voltage between ECU terminal IGT and
E1 body ground. (ldling)
e \\ NO oK
~ a4
a4z @ Check wiring between ECU BAD _| Repair or
= terminal E1 and body ground. replace.
[ @ oK
ECU IGT Try another ECU.
= , ‘
i
Voltmeter : \
l;_‘:\] Check fusible links and ignition BAD .
: »| Repair or replace.
switch.
V I3
! OK
7

®

OK
3

Check wiring between ECU and
battery.

BAD

Repair or replace.

/

OK

Check igniter.

BAD

-Repair or replace.

Repair or replace.




.

FI-52

EFl SYSTEM — Troubleshooting with Volt/Ohmmeter -(MA)

Link

Battery

-4

No. Terminals Trouble Condition STD Voltage
. IGdA _ , _
10 IGdB E1 No volitage Idling 1-3V
*7M-GTE only ECU
Fusible Ignition
Link Switch .
AM2 AM2 1G2 To
30A Tachometer
Fusible £ AN 2.0 L

— IGdA

0 1GdB
E1

Voltmeter.|

F11958

@

~ ECU

Fi1991

E1. (Idling)

@There is no voltage between ECU terminals IGdA or IGdB and

IGdB and body ground. (idling)

® Check that there is voltage between ECU terminal IGdA or

NO oK

Y

@ Check wiring between ECU
terminal E1 and body ground.

BAD | Repair or

OK

1

Try another ECU.

replace.

Repair or replace.

Repair or replace.

Voltmeter |
Check fusible links and ignition BAD
V] ::-J switch.
OK
1
% F11957 Check cam position sensor. BAD
(See page IG-18)
® | ox
Check wiring between ECU and BAD
battery.
h t
Ohmmeter oK
o Check igniter. (See page 1G-17} BAD
-

Repair or replace.

Repair or replace.
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EFlI SYSTEM — Troubleshooting with let/Ohmmeter (MA) F1-53

No. Terminals Trouble Condition STD Voltage
11 1ISC1 ~ ISC4 — E1 | No voltage Ignition switch ON 9—~14V
EFl Main Relay ISC Valve ECU

Fuse
O™ - JJ&
EFI 15A T
Fusible

Link AM2 30A

—

Fusible ) maiN 2.0

Battery T )

_J_ .
t: X . .

12994

@There is no voltage between ECU terminals ISC1 ~ ISC4 and

E1. (IG S/W ON)
ISC1 ﬁ ISC2 ECU - .
('tEl il ‘

@ Check that there is voltage between ECU terminal +B (+B1)
and body ground. {IG S/W ON)

Voltmeter

=1\

oK S - NO

Refer to No. 1.
(See page Fl-41)

|

P
S
i

Check wiring between‘ ECU terminal E1 and body ground.

Voltmeter | LEEEEEEEI I ' - OK . | BAD
v \(\?“%}\%/ @ ?;::ﬁ:g;ﬂvg's) , Repair or replace.

‘ BAD : oK |
f0312 Replace I1SC Check wiring between ECU and EFI
' valve. main relay.

® | oK | BAD

Try another ECU. Repair or replace.

FI1643



54 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

lo. Terminals Trouble Conditlion STD Voltage
12 W — E1 " No voltage I\.Iq trouble ("CHECK" engine warning 8—14V
: light off) and engine running .

ECU
FUSE @ w '
N )ﬁ ”pﬁ
E 7.5A [ 'CHECK ENGINE
. GAUGE 7 W Warhing Light
Combination Meter E1
- € )

FI0728

Voltmeter

"+o-’-d

-G

F11251

Voltmeter

Fi1250

Ohmmeter

o
-~

@ There is no voltage between ECU terminals W and E1.

[~ Uidiing) '

|(@) Check that there is voltage between ECU terminal W and

~ - body ground.

NO oK

@ Check wiring between ECU terminal E1 and body
ground. '
| oK | | BAD
Try another ECU. Repair or replace.

Check GAUGE fuse (7.5A) and ‘‘CHECK
ENGINE” warning light.

OK ’ BAD

Repair or replace.

J Fuse blows again

Check wiring between ECU terminal | BAD )
W and fuse. Repair or replace.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MA)

FI-56
No. Terminals Trouble Condition STD Voltage
13 A/C — E1 No voltage Air conditioning ON 10~14V
ECU
A/C R
Amplifier ~ 7 AC
—-——xtm
A/C Compressor
Fl0822

@There is no voltage between ECU terminals A/C and E1.

{Air conditioning ON)

L

y

@ Check that there is voltage between ECU terminal A/C and
body ground.

NO

}OK

Try another ECU:

®Check wiring between ECU terminal E1 and body
ground. , '
OK

BAD

Repair or replace.

Check compressor running.

OK

ll A/C
Voltmeter R
V +O'-.‘
-~
F112565
* Voltmeter | LU isebinss
| .
+ @ )
-
Fl1254
E1 ECU
Ohmmeter
WV
Felive

FIO311

BAD

Check wiring
between ECU
terminal A/C and
amplifier.

BAD

Repair or replace.

Check that there is voltage between
amplifier terminal and body ground.

BAD

oK

Repair or replace.

Check wiring between amplifier and

ECU or compressor.

BAD

Repair or replace.




6 EFl SYSTEM = Troubleshooting with Volt/Ohmmeter (MA)
o ‘Terminals Trouble | Condition STD Voltage -
b g - 540 mmHg (21.26 in.Hg, 72.0 kPa) |  Approx. 2.8 V
:/W ON 750 mmHg (29.53 in.Hg, 100.0 kPa)] Approx. 3.6 V

7M-GTE only .

To Air Flow Meter
To Throttle .
Position_Sensor

From Throttle
Position Sensor

‘From Air
Flow Mete(

HAC Sensor

Atmospheric

._Pressure {mm Hg)

s

[

g

£ 36r-------—- ;

s /1

©

£ 28777773 '

g A

21—

9 |- 1

T 150 540 750
2,000 0

1,000

Alitude (m)

FI1995 F11996

@There is'-no voltage between ECU terminal HAC and E2.
(IG s/'w ON)
Voltmeter [ @ Check that there is vo|tage between ECU termmal VC and
body ground. (IG S/W ON) v
E oK ‘ NO
' Refer to No. 2.
(See page FI-43)
Check wiring between ECU terminal E1 and body ground.
| oK N BAD .
Voltmeter | == lE2 , Check HAC sensor. " .
/{_’\ : W= (See page Fi- 121) Repair or replace.
v BAD oK
Fl1628 Replace HAC Check wiring between ECU and HAC
' sensor. sensor. '
. ® oK BAD
E2 » _J 1
\ . Try another ECU. Repair or replace.
L =
F1997




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI-67

" TROUBLESHOOTING WITH
VOLT/OHMMETER (MS)

NOTE: The following troubleshooting pro-
cedures are designed for inspection of each-separ-
ate system, and therefore the actual procedure
may vary somewhat. However, troubleshooting
should be performed refering to the inspection
methods described in this manual. T

Before beginning inspection, it is best to first make
a simple check of the fuses, fusible links and the
condi;ion of the connectors. .

The following troubleshooting procedures are
based on the supposition that the trouble lies in
either a short or open circuit in a component out-

side the computer or a short circuit within the
computer.

If engine trouble occurs even though proper
operating voltage is detected in the computer con-
nector, then it can be assumed that the ECU is
faulty and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

LHD

IGN 15A

Fusible Link

Junction Block and Relay Block Cassettes

RHD

--------

| B IGN 15A
GAUGE 7.5A

FI2821




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

uAn

EFl SYSTEM CHECK PROCEDURE
PREPARATION

(a)
(b)

Disconnect the connectors from the ECU.

Remove the locks as shown in the illustration so that
the tester probe(s) can easily come in.

CAUTION: Pay attention to sections A’ and ““B”’ in
the illustration which can be easily broken, -

N (c) Reconnect the connectors to the ECU.
8 Haee NOTE:
® Perform all voltage measurements with the connectors
connected.
ECU ® Verify that the battery voltage is 11V or above when
; o the ignition switch is at “ON".
tmeter : Using a voltmeter with high-impedance (10 k)/V minimum),
] W measure the voltage at each terminal of the wiring con-
—j@ E B1 B nectors.
@ m——
\.4“
——
FI2796
Terminals of ECU
'mbol Terminal Name Symbol Terminal Name Symbol Terminal Name
EO1 | POWER GROUND NE | DISTRIBUTOR ACPS | A/C PRESSURE SWITCH
£02 | POWER GROUND E1 | COMPUTER GROUND SPD | SPEEDOMETER
0. 10| INJECTOR (No. 1 and 4) VF | CHECK CONNECTOR ECT | ECT COMPUTER
0. 30| INJECTOR (No. 3 and 5) G© | DISTRIBUTOR ACR | A/C COMPRESSOR
‘0. 20| INJECTOR (No. 2 and 6) TE2 | CHECK CONNECTOR L1 | ECT COMPUTER
ELS | PERQSERSwiTCH, TE1 | CHECK CONNECTOR L2 | ECT COMPUTER
FPU | VSV (FPU) KNK | KNOCK SENSOR FPR | FUEL PUMP RELAY
ACV | VSV (A/R CONTROL) THW | WATER TEMP. SENSOR L3 | ECT COMPUTER
SC 1| ISC MOTOR NO. 1 COIL IDL | THROTTLE POSITION SENSOR W | WARNING LIGHT
IGT ' IGNITER THA | AIR TEMP. SENSOR M-REL | EFi MAIN RELAY (COIL)
ISC%< " 1SC MOTOR NO. 2 COIL VTA | THROTTLE POSITION SENSOR IG S/W/| IGNITION SWITCH
ISC3 | ISC MOTOR NO. 3 COIL VS | AIR FLOW METER B1 | EFI MAIN RELAY
ISC4 | 1SC MOTOR NO. 4 COIL vCC | fRIOWMETER ON SENSOR BATT | BATTERY
IGF | IGNITER E2 | SENSOR GROUND B EFI MAIN RELAY
G2 | DISTRIBUTOR STA | STARTER SWITCH
G1 | DISTRIBUTOR NSW | NEUTRAL START SWITCH
‘CU Terminals ‘
Uy qF UL i LS S _F LU
[T I8 T [FrulacvloC o0 [ | ae |1GF| Gz | NE| | VF [Te2]  [knKirwltHA]  [vec] [STARCPISPOIARD,  |FPR] W | | |SwbATT
fo2{3 [es IGT G1{€1] |e=[TE1 oLvral vs| g2 | Nsw|  |ecT|L1|L2|L3 B1| B

Fi2811




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

FI-59
Voltage at ECU Wiring Connectors
No. Terminals Condition STD Voltage | See page
BATT -~ E1 _— 10 - 14 Fi-60
IG S/W -~ E1
1 , FI-61
M-REL - E1 Ignition S/W ON 10 - 14
B (B1) - E1 FI-62
IDL - E2 Throttle valve open _10 - 14 FI-63
VCC - E2 _ - 4-6
2 : Ignition S/W ON : :
: : Throttie valve fully closed 0.1-1.0 Fl-64
VTA - E2
Throttle valve fully open 4 -5
' VCC - E2 -_ 4 -6
‘Ignition S/W ON | Measuring plate fully closed 4-5
3 Measuring plate fully open 0.02 - 0.08 FI-65
VS - E2 '
Idling 2-4
3,000 rpm 03-1.0
) No. 10 EO1
4 No. 20 - Ignition S/W ON 9-14 FI-66
No. 30 EQ2
6 THA - E2 Ignition S/W ON Intake air temperature 20°C (68°F) 1-3 FI-67
6 THW - E2 Ignition S/W ON Coolant temperature 80°C (176°F) 0.1 -1.0 FI-68
7 STA - E1 ‘ Cranking 6-14 FI-69
“ -8 | IGF, IGT - E1 Idling 0.7 - 1.0 FI-70
ISC1 . ‘
! - E1 Igniti /W ON 9-14 Fl-71
9 isca E gnition S 1 1-71
10 W - El No '.crouble ( CHECK-ENGINE"" warning light off) and 8- 14 £172
engine running
ECU Terminals
L A UL AP L U P LS|
NPT Jrrulac 5o 5o | aolieF] 62 v [te2]  [ndrinfrial  [vec] [sTalcrsspolac]  |rer{ w [Re 16 JgarT
[eo2} Nolers 1GT 61 S| e oLvrA vs{e2 | sw|  [ect]ui [ i2]is B B




FI-60

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

Fi2754

Ohmmeter

O

[eYeYeYe)

@

body ground.

No. Terminals Trouble ‘Condition .. STD Voltage
BATT — E1| No voltage —_— 10—-14YV
1 IGS/W — E1| No voltage Ignition switch ON 10-14V
M-REL — E1| No voltage Ignition switch ON 10-14YV
B (B1) — E1| No voltage Ignition switch ON 10—~ 14V
~ BATT'
EFl Main Relay
Fusible Link Fuse B1
o0 o~ —0 B
MAIN 1.0Y  EFI15A o) M-REL
Ignition Switch -|: :
Fusible Link Fuse t
M 3 2
_o—AM2 o{1G O~O —0 G S/W
AM2 30A IGN 15A
- Battery l ‘
v l l———«(m
= = 712916
@ BATT — E1
ECU (D There is no voltage between ECU terminals BATT and E1.
Volt;neter \‘V == :
Check that there is voltage between ECU terminal BATT and

Try another ECU.

NO oK
@ Check wiring between ECU terminal E1 and body
ground.
oK BAD

Replace or repair.

and battery.

Check fuse and fusible link. BAD Replace.
OK
Check wiring between ECU terminal | BAD

Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI-61

ECU ®There is no voltage between ECU terminals IG S/W and E1.
o2 (IG S/W ON)
Voltmeter — WA
Cv ]
ol E1 IG S/W @Check that there is voltage between ECU terminal IG S/W and
O 7 body ground. (IG S/W ON)
NO -l oK
s Check wiring between ECU terminal E1 and body
@ ground.
‘ oK , _ BAD
BEEESS iﬁi\: Try another ECU. . Replace or repair.
Check fuse, fusible link and BAD

Repair or replace.

ignition switch.

Fi2759

0) e M-REL — E1

ECU @There is no voltage between ECU terminals M-REL and E1.
E (IG S/W ON) :
Voltmeter - —— '
0 E1 M-REL |® Check that there is voltage between ECU terminal M-REL and
O y; body ground. (IG S/W ON) .
O
NO OK
F2760 » .. .
Check wiring between ECU terminal E1 and body
@ ground.
: oK . ' BAD
Try another ECU. _ Replace or repair.
Check EFI main relay and wiring BAD Replace.
harness. v
Fi2781
OK
Try another ECU.




.

EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

O g——rd
i A AR I

e B (B1) — E1

@There is no voltage between ECU terminals B {B1) and E1.
(IG S/W ON)

@ Check that there is voltage between ECU terminal B (B1) and
body ground. (IG S/W ON)

NO OK
Check wiring between ECU terminal E1 and body
ground.
| oK | BAD
Try another ECU. _ Replace or repair.

Check fuse, fusible link and wiring BAD . )
Repair or replace.

harness.

oK
Check EFI main relay. : BAD | Replace.
(See page FI-112) :

OK

\

Refer to M-REL ~ E1 trouble
section.
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

Ohmmeter

O

O
O

FI1825

FI-63
No. Terminals Trouble Condition STD Voltage
IDL — E2 Throttle valve open 10-14V
VCC - E2 4 —_ 4-6V
2 _No voltage anntl:onN -

switch O Throttle valve fully closed 01-10V

VTA - E2

Throttle valve fully open 4-5YV
ECU
Throttle Position Sensor
E2
IDL
VTA
VvC
F11366
@ e IDL —E2
ECU @There is no voltage between ECU terminals IDL and E2.
2 — - . (IG S/W ON) (Throttle valve open) '
Voltmeter = ‘
iy
0 iDL E @Check that there is voltage between ECU terminal B (B1} and
O body ground. {IG S/W ON)
O

NO OK

ground.

Check wiring between ECU terminal E1 and body

oK

BAD

Try another ECU.

Repair or replace.

&

Refer to No. 1.

BAD

(See page FI-62)

oK

Replace or repair.

(3) Check throttle position sensor.

BAD

‘ BAD

oK

Replace or repair

throttle position sensor.

Check wiring between ECU and
throttle position sensor.

oK

Try another ECU.
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e VCC — E2

(IG S/W ON)

®There is.no voitage bétween ECU terminals VCC and E2.

y

body ground. (IG S/W ON)

Check that there is voltage between ECU terminal B (B1) and

OK

{See page Fl-102)

@ Check throttle position sensor.

NO

y

Refer to No. 1.
{See page FI-62)

BAD ‘ oK -
Repair or repl ace. Che.c_k wiring between ECU and throttle
‘ position sensor.

OK

Try another ECU.

e VTA — E2

] BAD

Repair or replace
wiring.

®There is no specified voltage at ECU terminals VTA and E2.

(IG S/W ON)

Check that there is voltage between ECU terminal VCC and E2.

(IG S/W ON)

NO

ECU
\Voltmeter "'
Of
cl
Fi2784
E2
1
u
vC
Ohmmeter Thickness
Gauge
‘ o
OR
o
Fi1829
®
ECU
|Voltmeter :
OF
IO
Fi2783
ECU
Voltmeter SZA N4
VCC
/ E2

Refer to VCC — E2 trouble
section.’ :

oK

1

oK

() Check throttie position sensor.

BAD

oK

Check wiring between ECU and
throttle position sensor.

BAD

Repair or replace.

OK

F11627

Try another ECU.

Repair or replace.
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Of

O

O

F12757

body ground. {IG S/W ON)

. OK

EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) El-65
No. Terminals Trouble Condition . STD Voltage
VCC - E2 o 4-6V
Ignition
VS - E2 S/W ON Measuring plate fully closed 4-6V
3 VS - E2 No voltage Measuring plate fully open 0.02_ - 008V
VS — E2 Idling - 2—~-4V
VS — E2 3,000 rpm - 03-10V
ECU '
B
(81)
E2
C W
W (0
Air Flow Meter ‘ E1
Fl1269
@ ®There is no voltage between ECU terminals VCC or VS and E2.
ECU {IG S/W ON)
W' ‘A oo I ) !
Voltmeter ‘ Check that there is voltage between ECU terminal B (B1) and
VECAIH, S\E2

NO

Refer to No. 1.

{See page FI-62)

Check wiring between ECU terminal E1 and body ground.

OK

@Check air flow meter.
(See page FI-96)

BAD

A

Replace air flow
meter.

Air Flow Meter @

= £

=

BAD

Repair or replace.

i

Try another ECU.

rr)

O
O

Ohmmeter = =
O VC¥ E2 VS
O rE—

F11283

OK
Check wiring between ECU and air
flow meter.

OK BAD

y

Repair or replace.
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EFl SYSTEM — Troubleshooting with Volf/O'hmmeter (MS)

F12812

®

-

- F1635

No. Terminals Trouble Condition _ STD Voltage
No. 10 EO1
4 No. 20 - No voltage Ignition switch ON g9-14YV
No.30 E02
Ignition Switch ECU
Fuse [ ‘
AvzLT_*Tia2 B IoN 15A JlES/W
3
Eusibl No. 30 No. 20 |[No. 10
L - §AM2 30A @
L
Battery !
— F12941
No. 10 @ ®There is no voltage between ECU terminal No. 10, No. 20
) and/or No. 30 and EO1 or EQ2. (IG S/W ON)
No. 30._1 ¢ ;
Voltmeter @ Chec_k that there is specified voltage between resistor
terminal +B and body ground. - STD voltage: 9~ 14 V
oK NO
Check wiring between | BAD Repai lace
fiz7es resistor and battery. epair or replace.
@ oK
Check wiring between BAD Repai eplace
resistor and battery. | Hepair or replace.

Check that there is specified voltage between resistor terminal
(No. 10, No. 20 or No. 30) and body ground.

STD voitage: 9 —~ 14V

oK

BAD

@Check resistance of magnetic coil in
each injector.

Replace resistor.

OK
)

BAD

Check wiring between ECU and
injector. :

Replace injector.

} OK BAD

Try another ECU. Replace or repai.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

G i, s

FI-67
No. Terminals Trouble Condition STD Voltage
_ Ignition switch Intake air temperature 20°C _
5 THA - E2 No voltage ON ‘ (68°F) 1-3V
ECU
1
A o] Bt
E2 . F)
-
o—
ol THA 4 THA
Air Temp. Sensor :
{Air Flow Meter) Y El
Fi1272

pn S
R . ]

®Thére is no voltage between ECU terminals THA and E2.
{(IG S/W ON)

@ Check that there is voltage between ECU terminal B (B1) and
body ground. {IG $/W ON) -

OK

FI2767

NO

Refer to No. 1.
{See page FI-62)

Check wiring between ECU terminal E1 and body ground.

oK

BAD

® Check air temp. sensor.
(See page FI-96)

Repair or replace.

BAD

12757 Replace air frow

meter.

Ohmmeter

£

Air Flow Meter

Check wiring between ECU and air

temp. sensor.

oK

BAD

Try another ECU.

E=r=p

E2

CQ00

B FI1263

THA

Repair or replace.
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EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

No. Terminals Trouble Condition _ STD Voltage
_ ’ . Ignition switch ‘Coolant temperature 80°C _
6 THW — E2 \No voltage ON (176°F) 01—-10V
ECU
Water Temp. Sensor B 1)
o THW
Lww—o S E2
— 1 )
————E1
= e’/
i Fi0487

. s —

DA 000000000

F12768

L!"I-;lllil“,

.

R |

= (1G:S/W.ON}

N @'There is no voltagé between ECU terminals THW and E2.

-

body ground. (IG S/W ON)

o)) Check that there is voltage between ECU terminal B {B1) and

oK

\

}INO

Refer to No. 1.
{See page Fi-62)

oK

-++| Check wiring between ECU terminal E1 aznd‘bod_y ground.

}an Check water temp. sensor.
~ (See page FI-116)

BAD

Repair or replace.

Ohmmeter

F11638

Try another ECU. *

BAD OK
Replace water. v Check wiring between ECU and water
temp. sensor. temp. sensor.
oK | BAD

Repair or replace.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter {MS)

PRSISTECE LRSS N S

Battery

STA (Terminal 50}

F1-69
No. Terminals Trouble Condition STD Voltage
7 STA - E1 No voltage Cranking 6—14V
P ECU
Neutral Start goe(r:"{:“'t
Ignition Switch Switch (A/T) ——————R;ay 9 N E
| Y Fuse ¥
o T e STA
Fusible Link [ AMIL__JsT1 2" 1°
AM1 40A
' /T)
ALT 100A -
Fusible
Lnk  ( MAIN 1.0¥ '
< Starter

A Relay

—E-k

F12043]

e omToTIe Teareueeen])
J : ;

FI12755

Voltmeter

®

Starter

Fl0336

®

(1G S/W START)

There is no voitage between ECU terminals STA and E1.

| Check starter

OK

Check wiring between ECU terminal STA

operation. and ignition switch terminal ST1.

BAD OK ‘ BAD
Repair or replace.

]
@Check wiring between ECU terminail E1 and body
ground. ‘

OK BAD

Try another ECU. Repair or replace.

Check fusible links, battery, wiring,
ignition switch and neutral start

BAD

Repair or replace.

switch.
oK _
@ Check that there is voltage at STA (50) terminal of starter.
(IG S/W START) STD voltage: 6 — 14V
oK NO

Check starter.

Check wiring between ignition switch
terminal ST1 and starter terminal STA (50).
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

No. Terminals Trouble Condition STD Voltage
8 IGT, IGF — E1 No voltage Idling 0.7-10V
ECU
 —'
Ignition Switch
AM2 1G2
' To
Tachometer
Fusible { AM2 Igniter w/
Link 30A Ignition Coil
. " —
4
T
Battery|
T
F12438
.CD @There is no voltage between ECU terminals IGT and E1.
ECU '

k\., w aw v e

[ nn a0 nauussscsnnee

Voltmeter

FI2771

{idling)

body ground. (ldling)

Check that there is voltage between ECU terminal IGT and

NO

OK

Check wiring between ECU
terminal E1 and body ground.

BAD _| Repair or

replace.

oK

Try another ECU.

Check fusible link and ignition BAD .
; Repair or replace.
switch. :
OK
. BAD .
Check distributor. (See page 1G-11) Repair or replace.
oK
Check wiring between ECU and BAD Repair o replace.
battery.
oK ‘
Check igniter. BAD Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS) FI-71
No. Terminals Trouble |- : Condition STD Voltage
9 [(ISC1~ISC4 — E1| No voltage Ignition switch ON 9—-14YV
EFl Main Relay ISC Valve ECU
Fuse ' Ilgg ;
EFl 15A '
oTRo— ' ISC3
Fusibl ISC4
Uk @ MAIN 1.0Y |
8
B1
_ M-REL
T
Battery| 1 ‘ ‘ .
= | 7 _ | .
.]. ' | [T

FI2813

@There is no voltage between ECU terminals ISC1 ~ ISC4
and E1. (IG S/W ON)

@Check that there is voltage between ECU terminal B (B1) and .
body ground. (IG S/W ON)

014 NO

Refer to No. 1.
(See page Fl-62)

_ Check wiring between ECU terminal E1 and body ground.
" | voltmeter oK — v
—
@E @ ?Sheeec:aig\e/ ;I?I1vg'8) 7 Repair or replace.
BAD : oK
F12757 Replace ISC Check wiring between ECU and EFI
: valve. main relay.
® oK BAD
Try another ECU. Repair or replace.

©

F11843




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (MS)

.0, Terminals Trouble Conditioh . STD letage '
‘ - ‘ No trouble {"CHECK engine warnlng . v
0 w-El No voltage ||ght off) and engine running 8 14V
Y _ ECU
FUSE | -
-0 o e < W
GAUGE 7.5A | “CHECK.ENGINE" .

Warning Light

Combination Meter

e

Voltmeter-\'

FI2772

Voltmeter &

Z

- FI2773

‘ECU
lmDDDDD
Ohmmeter-
O

O

O]

E1

-

Fi2755

W
' FIO72

Aldling)

" @There is no voltage between ECU terminals W. and E1.

i

body ground. -

. @ Check that there is voltage between ECU terminal W and

Try another ECU.

“NO OK
@Check wmng between ECU terminal E1 and body
ground.-
oK "BAD

Repair or replace.

.| €heck GAUGE fuse (7.5A) and “'CHECK
ENGINE" warning light.

oK

BAD

Repair or replace.

Fuse blows again

W and fuse.

' Check wiring between ECU terminal

BAD

Repair or replace.
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FI-73

FUEL SYSTEM

Fuel Pump
Check Valve
Relief Valve 1
Bearing T OUTLET INLET
Brush ‘ ,
Armature
Casing :
Magnet
Bearing Impeller
—_—
Impeller
Filter Rubber Cushion
Fusible Link Ignition Switch Fuse
~ORNSO— O~
AM2 30A AM2 iG2 I(GN)
(MA) MA) 7.5A EFl Main Relay
Fusible Link Fuse (MS) 15A
~ORSO— —ONO O-a
MAIN 1.0Y (MS) EFI 15A
Ignition C—
Fusible Link SWitCh B =
ALT A" AM1ST1 =1
AM1 40A Check B
+B
MS) ¢ Connector @ -
ST Circuit O r
E Opening :
(MA) 45e(7.5A Relay Fuel Pump Relay  (MS)

[ ‘ FP _ Y —
Fusible MAT 4B > ] > ) FPR
Link (MS) _

MAIN 2.0
STATE1] [FC L Sec
(7M-GTE) (7M-GTE)
" Fuel Pump
' i gteurirasl W Resistor (MA)
- a Fuel Pump Switch
Batte T (A/T) (Air Flow Meter)
rY—L- i L
ALT “A M/T)

{(MA/7M-GE) Fuel E1
1.2568 Pump
%QQM-GTE) 7S e
(MS) N

= 100A = = = = F10491 Fl1479




EFl SYSTEM ~— Fuel System

ON-VEHICLE INSPECTION

fminntns MAanmantar

INSPECT FUEL PUMP OPERATION
(@) Turn the ignition switch to ON.
NOTE: Do not start the engine.

(b) Using a service wire, short circuit the fuel pump
check terminals +B and FP of the check connector.

CHECK CONNECTOR LOCATION:
See pages Fl-1 10, 111

(c) Check that there is pressure in the fuel return hose.
NOTE: At this time, you will hear fuel pressure noise.

(d) Remove the service wire.
e) Turn the ignition switch OFF.
If there is no pressure, check the following parts.
® Fusible links
® Fuse
® EFl main relay
® Fuel pump
® Wiring connections

INSPECT FUEL PRESSURE ,
(a) Check that battery voltage is above 11 bolts.

(b) Disconnect the cable from the negative (~) terminal
of the battery.

(c) Remove the cold start injector tube.
(7M-GE)

® Disconnect the wiring connector from the cold
start injector.
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F11848

® Place a suitable container or shop towel under the
cold start injector tube.

® Slowly loosen the union bolt of the cold start injec-
tor tube and remove the bolt and two gaskets from
the delivery pipe.

(7M-GTE)

" ® Place a suitable container or shop towel under the
cold start injector.

® Slowly loosen the union bolt of the cold start injec-
tor tube and remove the boit and two gaskets from
the cold start injector. ‘

® Remove the union bolt, fuel tube and two gaskets.

® Remove the two bolts and disconnect the cold
start injector with gasket. '

- @ Disconnect the cold start injector connector.

® Install the gasket and cold start injector with the
bolts. _

Torque: 55 kg-cm (48 in.-Ib, 5.4 N'm)

() Install SST(pressure gauge) to the delivery pipe with
new gaskets and union boit, as shown in the figure.

SST 09268-45012

Torque: 300 kg-cm (22 ft-Ib, 29 N'm)"

(e) Wipe off any splattered gasoline.

() Reconnect the battery negative (—) cable.



EFl SYSTEM — Fuel System

F11649

FI1602

Disconn

FI11650

(@) Using a service wire, short circuit the fuel pump
check terminals FP and +B of the check connector.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

(h) Turn the ignition switch ON.
i) Measure the fuel pressure.

Fuel pressure: 2.3 — 2.8 kg/cm?
' (33 — 40 psi, 226 — 275 kPa)

If pressure is high, replace the pressure regulator.

If pressure is low, check the following parts:
® Fuel hoses and connection

® Fuel pump
® Fuel filter
® Pressure regulator

() Remove the service wire from the check connector.
(k) Start the engine.

() Disconnect the vacuum sensing. hose from the
pressure regulator and plug hose end.

(m) Measure the fuel pressure at idling.

Fuel pressure: 2.3 — 2.8 kg/cm?"
: (33 — 40 psi, 226 — 275 kPa)

(n) Reconnect the vacuum sensing hose to the pressure
regulator. . ‘

(0) Measure the fuel pressure at idling.

Fuel pressure: 1.6 — 2.1 kg/cm?
(23 — 30 psi, 157 — 206 kPa)

If pressure is not as specified, check the vacuum sensing
hose and pressure regulator. -




EFI SYSTEM — Fuel System = - FI-77

F11993

(p) Stop the engine. Check that the fuel pfessure
remains above 1.5 kg/cm? (21 psi, 147 kPa) for 5
minutes after the engine is turned off. '

If pressure is not as specified, check the fuel pump,

pressure regulator and/or injectors.

(@) After checking fuel pressure, disconnect the battery
negative (~) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012

) Install cold start injector tube.
(7M-GE)

® Reconnect the cold start injector tube with new
gaskets and union bolt to the delivery pipe.

‘Torque: 300 kg-cm (22 ft-Ib, 29 N'm)

® Connect the wiring connector to the cold start
injector.

(7M-GTE)

® Remove the two bolts and cold start injector with
gasket.

® Connect the cold start injector connector.
® Install the cold start injector tube with new four
gaskets and two union bolts.
Torque:
Delivery pipe side 300 kg-cm

(22 ft-Ib, 29 N'm)
Cold start injector side 180 kg-cm

(13 ft-Ib, 18 N-m)

(s) Check for fuel leakage.
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REMOVAL OF FUEL PUMP

MA

Fuel Pump Bracket

Fuel Tube—w o

4 Non-reusable part

L Gaéket

Fuel Hose
Fuel Pump Filter

Rubber Cushion

FI1662

Fl10933

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DRAIN GASOLINE FROM FUEL TANK

WARNING: Do not smoke or work near an open
flame when working on the fuel pump.

REMOVE FUEL TANK

REMOVE FUEL PUMP BRACKET FROM FUEL TANK
(a) Remove the screws. :
{b) Pull out the fuel pump bracket.

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Remove the two nuts and disconnect the wires from
the fuel pump.

(b) Pull off the lower side of the fuel pump from the
bracket.

{c) Remove the fuel pump from the fuel hose.
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Fl- 79

F11663

Fl0934

" FI0933

2—7mm (0.08 - 0.28 in.)

Hose

R

0 - 3mm(0 0.12 in.)

i

6.

REMOVE FUEL PUMP FILTER FROM FUEL PUMP
{a) Remove the rubber cushion.

(b) Using a small screwdriver, remove the clip.
{c) Pull out the pump filter.

INSTALLATION OF FUEL PUMP
(See page Fi-78)

1l

INSTALL FUEL PUMP FILTER TO FUEL PUMP
(a) Install the pump filter with the clip.
(b) Install the rubber cushion.

INSTALL FUEL PUMP TO FUEL PUMP BRACKET

{a) Insert the outlet port of the fuel pump into the fuel
hose.

(b) Push the Iower side of the fuel pump and install the
fuel pump.
INSTALL FUEL PUMP BRACKET

Install a new gasket and the pump bracket with the
SCrews. .

Torque: 35 kg-cm (30 in.-lb, 3.4 N'm)

INSTALL FUEL TANK

(a) Apply a thin coat of oil to the flare and tighten the
flare nut.

(b) Then using SST, tighten the nut to the specified tor-
que. ‘

SST 09631-22020
Torque: 310 kg-cm (22 ft-lb, 30 N°'m)

NOTE: Use a torque wrench with a fulcrum length 30 cm
(11.181 in.). :

CAUTION:
® Tighten the fuel tank mounting bolts, etc. to the
speclfied torque. ‘

® Tighten the pipe union and flare nut (hose) to the
specified torque.

® Push in the pipe .and insert-type hose to the
specified position, and install the clip to the
specified location.

® If reusing the hose, reinstall the clip at the original
location.

REFILL GASOLINE

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Cold Start Injector

7M-GE

Solenoid Coil

Plunger

7M-GTE

Ignition
Switch
Cold Start Start Injector
ST1 Injector Time Switch
+B o— STA STJ STA

S%l
L ] -
ECU (STJ)/ "'L

Point

F12981
F12980F12482

Fi1658

F11993

ON-VEHICLE INSPECTION (7M-GE Only)
INSPECT RESISTANCE OF COLD START INJECTOR

(a) Disconnect the cold start injector connector.

(b) Using an ohmmeter, measure the resistance of the
injector.

Resistance: 2 — 4 ()

If the resistance is not as specified, replace the cold start
injector.

(c) Connect the cold start injector connector.

'REMOVAL OF COLD START INJECTOR

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

(7TM-GE)
DISCONNECT COLD START INJECTOR CONNECTOR

REMOVE COLD START INJECTOR TUBE
(7M-GE)

(@) Place a suitable container or shop towel under the
cold start injector tube.

(b) Slowly loosen the two union bolts of the cold start
injector tube and remove the bolts, four gaskets and
injector tube:

(7TM-GTE)

(@) Place a suitable container or shop towel under the
cold start injector.

(b) Slowly loosen the union bolt of the cold start injector
tube and remove the bolt and two gaskets from the
cold start injector.
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F11658

F12603

Ohmmeter

o]:
0

L

g Union Bolt
S
SST (Hose)-—w Gasket
SST (Union) =
SST (Wire)

Fi2984

a,

(c) Remove the union bolt, fuel tube and two gaskets.

REMOVE COLD START INJECTOR
{(7M-GE) ‘

Remove the two bolts and cold start injector with the
gasket.

- (7M-GTE)

Remove the two bolts and cold start injector with the
gasket, and disconnect the cold start injector connector.

INSPECTION OFVCOLD START INJECTOR

1.

(TM-GTE)

INSPECT RESISTANCE OF COLD START INJECTOR
Using an ohmmeter, check the resistance of the injector.
Resistance: 2 —4 ()

if the resistance is not as specified, replac'e the cold start
injector.

INSPECT INJECTION OF COLD START INJECTOR
WARNING: Keep clear of sparks during the test.

(@) Install SST (two unions) to the injector and delivery
pipe with new gaskets and the union bolts.

SST 09268-41045
{b) Connect the SST (hose) to the unions.
SST 09268-41045

{c) Connect the SST {wire) to the injector.
SST 09842-20NRN
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(d) Put a container under the injector.

(e) Reconnect the battery negative (=) terminal.
(f)  Turn the ignition switch ON.

NOTE: Do not start the engine.

(@) Using a service wire, short terminals +B and FP of
the check connector.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

i

{h) Connect the test probes of the SST (wire) to the bat-
_tery, and check that the fuel spray is as shown.

SST 09842-30050

CAUTION: Perform this check within the shortest
possible time. '

Fi2983

[> ——————] 2. INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes of
SST (wire) from the battery and check fuel leakage
from the injector. :

SST 09842-30050

Fuel drop: One drop or less per minute
ADisconnect (b} Disconnect the battery negative (-} cable.
(c) Remove SST and the service wire.

SST 09268-41045 and 09842-30050
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FI-83

INSTALLATION OF COLD START INJECTOR
1.

INSTALL COLD START INJECTOR
(7M-GE)

Install a new gasket and the the cold start injector with the
two bolts.

Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

(7M-GTE)
{a) Connect the connector to the cold start injector.

{b) Install a new gasket and the the cold start mjector
with the two bolts.

Torque: 55 kg-cm (48 in.- -Ib, 5.4 N- m)

INSTALL COLD START INJECTOR TUBE

Using new gaskets, connect the cold start injector tube to
the delivery pipe and cold start injector. Install the union
bolts. .
Torque:
Delivery pipe side 300 kg-cm
, (22 ft-1b, 29 N'm)
- Cold start injector side 180 kg-cm
(13 ft-lb, 18 N-m)

(7M-GE)
CONNECT COLD START INJECTOR CONNECTOR

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE
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Pressure Regul_atof

Pressure Regulator

o FROM DELIVERY ¥/
(T PIPE o -

Delivery Pipe
No. 2 Fuel Pipe

Vacuum Sensing Hose
N .

F11659 FI1660

ON-VEHICLE INSPECTION |
INSPECT FUEL PRESSURE (See page FI-74)

REMOVAL OF PRESSURE REGULATOR
1. DISCONNECT PCV HOSE

2. DISCONNECT VACUUM SENSING HOSE

r —<""] 3 DISCONNECT NO.2 FUEL PIPE

pressure regulator. -
{b) Remove the union bolt and two gaskets.
() Remove the clamp bolt of the No.2 fuel pipe.

4. REMOVE PRESSURE REGULATOR

O {a) Place a suitable container or shop towel under the

Loosen the lock nut, and remove the pressure regulator.




EFI SYSTEM — Fuel System

S o

Fi-85

Pressure Regulator

Front <4m @

Delivery Pipe

F16863

F11662

INSTALLATION OF PRESSURE REGULATOR

1. INSTALL PRESSURE REGULATOR
{a)  Fully loosen the lock nut of the pressure regulator.

(o) Thrust the pressure regulator completely into the
delivery pipe by hand. '

{c} Turn the pressure regulator counterclockwise until

the outlet faces in the direction indicated in the
figure. '

{d) Torque the lock nut.
Torque: 250 kg-cm (18 ft-1b, 25 N'm)

2. CONNECT NO. 2 FUEL PIPE

{a)} Using new gaskets, connect the No. 2 fuel pipe to the
pressure regulator. Install the union bolt.

Torque: 250 kg-cm (18 ft-1b, 25 N-m)
{b) Install the clamp bolt.

3. CONNECT VACUUM SENSING HOSE
4. CONNECT PCV HOSE
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Injectors

Connector Terminal

- 4G
INJECTION

- FUEL

Coil

FI12661

FI1665

Fl1668

Ohmmeter

ON-VEHICLE INSPECTION

1l

CHECK INJECTOR OPERATION
Check operation sound from each injector.

(@) With the engine running or cranking, use a sound
scope to check that there is normal operating noise in
proportion to engine rpm.

(b) If you have no sound scope, you can check the injec-
tor transmission operation with your finger.

If no sound or an unusual sound is heard, check the wiring

connector, injector, resistor or injection signal from the
ECU.

INSPECT RESISTANCE OF INJECTOR
(@) Disconnect the injector connector.

(b} Using an ohmmeter, measure the resistance of both
terminals.

Resistance: _
7IM-GE 1.8—34 Q
7M-GTE 2.0~ 38

If the resistance is not as specified, replace the injector.
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FI-87

REMOVAL OF INJECTOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY '

2. DRAIN COOLANT

3. DISCONNECT FOLLOWING HOSES:

® Water hoses from throttle body (7M-GE) or water by-
pass pipe (7M-GTE)

® Vacuum hoses from throttle body
@ ISC valve hoses from throttle body
® Vacuum sensing hose from pressure regulator

4. DISCONNECT FOLLOWING CONNECTORS:
® Throttle position sensor connector
. ® ISC valve connector - '
[ ‘ ® (7M-GE)
- Cold start injector connector

5. REMOVE AIR INTAKE CONNECTOR
(7M-GE) '

(a) Disconnect the air cleaner hose from the throttle
body.

(b) Remove the throttle body and air intake connector
brackets.

() Remove the four bolts and two nuts, intake connec-
tor and gasket.

(7ZM-GTE) :
(See steps 1 to 3 on page EM-12)

6. (7M-GTE)
REMOVE THROTTLE BODY (See page Fi-104)

Fl18e8

7. REMOVE iSC VALVE

‘ (a) Disconnect the No. 2 water by-pass hose from the
J/ ISC valve.

Fl1689
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Fi1720

F1670

10.

11.

vA2,

.(_b_) Remove the two bolts, ISC valve and gasket.

DISCONNECT INJECTOR CONNECTORS

DlSCdNNECT COLD START INJECTOR TUBE FROM
DELIVERY PIPE (See page FI1-80)

REMOVE NO.1 FUEL PIPE

(@) ~ Remove the pulsation damper and two gaskets.

(b) Remove the union bolts and two gaskets from the
~ fuel pipe support (MA) or fuel filter (MS)." "

(¢) Remove the clamp bolt, No.1 fuel pipe and VSV (w/
EGR). - :

‘REMOVE NO.2 FUEL PIPE -

(a) Remove the union bolt and two gaskets from the
. .pressure regulator. ' R

. (b) Disconnect the fuel hose from the No.2 fuel pipe.

(c) Remove the clamp bolit and No.2 fuel pipe.

‘REMOVE PRESSURE REGULATOR
{a) Loosen the look nut. ,
(b) Remove the pressure regu|atok and two gaskets.
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Fi-89

FA1672

13.

14.

REMOVE DELIVERY PIPE

(a)} Remove the three bolts, and then remove the delivery
pipe with injectors. '

CAUTION: Be careful not to drop the injectors, when
removing the delivery pipe.

(b) Remove the six insulators and three spacers from the
cylinder head. S

REMOVE INJECTORS |
(@) Pull out the injectors from the delivery pipe.

- (b) Remove the O-ring from the injector.
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(From Vehicle) SST

SST (Union) %

Ms Pressure Regulator R
A (From Vehicle) SST"
%3 : {Hose)
@?Q e
g
{j?:f" {Union)
Fi2570
MA ~
n
g
.
D ¥
SST Disconnect
Fuel Support
MSs
g ' SST
, N
. © ®
Disconnect‘

———Fusel Filter

FI1976
F12572

Pressure
Regulator

@ %) ?SST {Union)
Fuel
Return—%

Hose @SST (Hose)

* INSPECTION OF INJECTOR

. TEST INJECTION OF INJECTORS
. \WARNING: Keep clear of sparks during the test.

(@) Disconnect the No. 1 fuel pipe from the fuel return
pipe support (MA) or fuel filter (MS).

(b) Connect SST (hose) to the fuel pipe support (MA) or
fuel filter (MS) outlet with SST (union), new gaskets
and union bolt. '

SST 09268-41045

NOTE: Use the vehicle’s fuel support (MA) or fuel filter
(MS).

(c) Remove the pressure regulator (See page Fl-84).

(d) Connect the fuel return hose to the pressure regula-
tor with SST (union), new gasket and union bolt.

SST 09268-41045

(e) Connect SST (hose) to the pressure regulator with
SST (union).

SST 09268-41045
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Fl-91

SST
l l (Hose)

Vinyl Tube

1874

FI1897

SST (Resistbr Wire)

_  Graduated
i Cylinder

" Ug—Vinyl Tube

Fi1875

FI1678

(fy Connect the SST (hose) to the injector.

SST 09268-41045

(@) Put the injector into the graduated cylinder.

NOTE: Install a suitable vinyl tube onto the injector to
prevent gasoline from splashing out.

(h) Connect the battery cable.

{i) Turn the ignition switch ON.

NOTE: Do not start the engine.

) Using a service wire, short circuit the fuel pump
check terminals +B and Fp of the service connector.

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

(k) Connect SST (resistor wire) to the injector and bat-
tery for 15 seconds and measure the injection
volume with a graduated cylinder.

Test each injector two or three times.

SST 09842-30060
Volume:
7M-GE

65 — 80 cc (4.0 — 4.9 cu in.) per 15 sec,
7TM-GTE )

101 — 114 cc (6.2 — 7.0 cu in.) per 15 éec.
Difference between each injector:

9 cc {0.5 cu in.) or less ,
if the injection volume is not as specified, replace the
injector. ’

INSPECT LEAKAGE

{a) In the condition above, disconnect the test probes of
SST (wire) from the battery and check for fuel
leakage from the injector nozzle.

SST 09842-30060

Fuel drop: One drop or less per minute

(b} Disconnect the battery negative (=) cable.
{c) Remove the SST and service wire.

SST 09268-41045
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O-Ring

([T

Grommet

Fl1877

>
Grommet O-Ring Delivery

| CORRECT

(/g Pipe = .
” i iii]g @ WRONG
= Ty

FI1596

F11678

" Black Ring |

F11679

INSTALLATION OF-INJECTORS

1. INSTALL INJECTORS INTO DELIVERY PIPE
{a) Install a new grommet to the injector.

(b) Apply a light coat of gasoline to a O-ring and install it
to the injector.

(c) While turning the injector left and right, install it to
the delivery pipe. Install the six injectors.

2. INSTALL DELIVERY PIPE WITH INJECTORS

(a) Install the six insulators into the injector hole of the
cylinder head.

{b) Install the black rings on the upper portion of each of
the three spacers. Then install the spacers on the
delivery pipe mounting hole of the cylinder head.

{c) Place the injectors together with the delivery pipe on
the cylinder head.

{d) Check that the injectors rotate smoothly. -

NOTE: If the injectors do not rotate smoothly, the proba-
ble cause is incorrect installation of O-rings. Replace O-
rings. ' '
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Fl1672

Pressure Regulator

Delivery Pipe

o —

—

Fi1663

FI1721

a/

o
Fi1871

(e} Install the three spécers and bolts.
Torque the bolts.
Torque: 180 kg-cm (13 ft-1b, 18 N-m)

INSTALL PRESSURE REGULATOR
(@) Fully loosen the lock nut of the pressure regulator.

(b) Thrust the pressure regulator completely into the
' delivery pipe by hand. :

{c) Turn the pressure regulator counterclockwise until
the outlet faces in the direction indicated in the
figure. ' '

(d) Torque the lock nut.

Torque: 250 kg-cm {18 ft-Ib, 26 N-m)

INSTALL NO. 2 FUEL PIPE
(@) Install the No. 2 fuel pipe and clamp bolt.
{b) Connect the fuel hose. '

{c} install the union bolt and new two gaskets to the
pressure regulator. Torque the union bolt.

Torque: 250 kg-cm {18 ft-Ib, 25 N-m)

INSTALL NO. 1 FUEL PIPE

(a) Install the No. 1 fuel pipe, VSV (w/ EGR) and clamp
bolt.

{b) Install the union bolt and two new gaskets to the fuel .
pipe support. Torque the union boits.
Torque: 300 kg-cm (22 ft-1b, 29 N-m)

{c) Install the pulsation damper and two new gaskets.
Torque the pulsation damper.

Torque: 400 kg-cm (29 ft-Ib, 39 N'm)
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',,;7MjGT§ only N\ |

* FI2008

| e;ch.élve R

Fi1869

Fl1668

7

10.

-CONNECT INJECTOR CONNECTORS

CONNECT COLD START INJECTOR TUBE TO
DELIVERY PIPE
(See page F1-83)

INSTALL ISC VALVE

(a) Install a new gasket and ISC valve wit_h the two bolts.
Torque: 130 kg-cm (9 ft-1b, 13 N'm)

(b) Connect No. 2 water by-pass hose to the ISC valve.

(7M-GTE)
INSTALL THROTTLE BODY
(See step 1 on page FI-106)

INSTALL AIR INTAKE CONNECTOR
(7M-GE) | | |

(a) Install a new gasket and air intake connector with the
- four bolts and two nuts. -

. Torque: 180 kg-cm (13 ft-ib, 18 N-’m)»

{b) Install‘the air intake connector and throttle body
brackets.
{c) Connect the air cleaner hose to the throttle body.

(7M-GTE)
(See page EM-14)
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11.

Fi-95

CONNECT FOLLOWING CONNECTORS
® Throttle position sensor connector

® ISC valve connector

- 12.

13!
14.

- 18.

® (7M-GE)
Cold start injector connector
CONNECT FOLLOWING HOSES:

® Water hoses from throttle body (TM-GE) or water by-
pass pipe (7M-GTE)

® Vacuum hoses from throttle body
@ {SC valve hoses from throttle body
® Vacuum sensing hose from pressure regulator

REFILL CQOLANT (See page CO-6)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page Fl-11)
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AIR INDUCTION SYSTEM
Air Flow Meter (7M-GE)

POTENTIONMETER

Compensation Plate

©

0

Fi0518

THA

Fl0622

(a)

b)
each terminal.

-
Air Temp. TO AIR A? A?
Sensor INTAKE CLEANER INTA
CHAMBER KE
_ SIDE - CHAMBER
| o . SIDE
: ir By-pass '
ET.SXANQIIRR . Passage Measuring Plate - \
Measuring Plate Air By-pass Passage
F11681 F10449)
. ON-VEHICLE INSPECTION
ohmmeter " GENEQVCE2VSTHA | |NGpECT RESISTANCE OF AIR FLOW METER

Disconnect the air flow meter connector.
Using an ohmmeter, measure the resistance between

Terminals Resistance Temperature .
VS - E2 20-600 O -
'VC - E2 200 - 400 O -

10 - 20 KQ -20°C ( 4°F)

4-7KQ 0°C { 32°F)

THA - E2 - 2-3KQ 20°C { 68°F)

09 - 13KQ 40°C (104°F)

0.4 - 0.7 KQ 60°C (140°F)
FC - E1 Infinity -

If the resistance is not as specified, replace the air flow

meter.

{c). Reconnect the air flow meter connector.
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Fl1682

FC E1 E2 VS

e

‘F11882

REMOVAL OF AIR FLOW METER

DISCONNECT AIR FLOW METER CONNECTOR
DISCONNECT NO. 2 AIR CONNECTOR HOSE

REMOVE AIR CLEANER CAP
Remove the two bolts and cap.

REMOVE AIR FLOW METER

Pry off the lock plates, and remove the four nuts, and air
flow meter.

INSPECTION OF AIR FLOW METER
INSPECT RESISTANCE OF AIR FLOW METER

Using an ohmmeter, measure the resistance between each
terminal by moving the measuring plate. -

Terminals Resistance (Q) Measurm_g plate -
opening
Infinity Fully closed
FC - E1 7 . Other than
ero oan
‘closed position
20 - 600 Fully closed
VS ~ E2

20 - 1,200 Fully open

NOTE: Resistance between terminals E2 and VS will
change in a wave pattern as the measuring plate slowly
opens. :

If the resistance is not as specified, replace the air flow
meter.

INSTALLATION OF AIR FLOW METER

1.

4,

INSTALL AIR FLOW METER

Install the air flow meter with the two lock plates and four
nuts. Pry the lock plates on the nuts.

INSTALL AIR CLEANER CAP
Install the cap with the two bolts.

CONNECT NO. 2 AIR CONNECTOR HOSE
INSTALL AIR FLOW METER CONNECTOR
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Air: Flow Meter (7M- GTE)

Leaf Sprmg
Luminous Dlode

M|rror

fm - ,’ - ——X
QE’ ; . Pressure
7 Directing  ‘Photo

Vortex  Hole Transistor
Generating -+ _ '

Objectives

MSQ001 FI1877
T : Air Flow Meter ON-VEHICLE INSPECTION
Ohmmeter E1VCKS THAE2 :
: = : INSPECT RESISTANCE OF AIR FLOW.METER
[+ ] .
. ( (a) Disconnect the air flow: méter connector
« (b) Using an ohmmeter (analos _ype) measure the resis-
_ tance between each “termine
Q @ ;o . .
' 9 Terrinals Res,gejga;qe_ﬁé | Temperature
o ‘I_(S — E1 o )
E1 — KS 5~ 10k
SRR P VS — E1 10 - 15 kQ "
‘ LI E1 — VC 5 - 10 kQ
Cor 10 - 20 k2 =20°C{ 4°F)
4 -7k} 0°C ( 32°F)
"THA - E2 2 -3k 20°C { 68°F)
) 08 -13kQ 40°C (104°F)
0.4 - 0.7 kQ _ ".60°C (140°F)

_If the resistance is riot as specified, replace the air flow
meter.

{c) Reconnect the air flow meter connector.
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F11978

FH979

Fi11980

FI1981

REMOVAL OF AIR FLOW METER

1I

3.

REMOVE NO. 4 AIR CLEANER PIPE WITH NO. 1 AND
NO. 2 AIR CLEANER HOSES

REMOVE AIR FLOW METER WITH AIR CLEANER
CAP '

(a) Disconnect the connector.

(b) Remove the three clamps and bolt.

(c) Loosen the clamp and remove the air flow meter with
air cleaner cap.

REMOVE AIR FLOW METER
(a) Remove the two screws and bracket.
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Fl1982

F11983

F11982

F11981

F11980

(b) Pry off the lock plate.

(c) Remove the four nuts, lock plates, No. 1 air cleaner
cover and air cleaner cap.

INSPECTION OF AIR FLOW METER

INSPECT AIR FLOW METER

Check that the hony-combed mesh is neither deformed
nor damaged. - :

If necessary, replace the air flow meter.

INSTALLATION OF AIR FLOW METER

1. INSTALL AIR FLOW METER

(a) Install the air cleaner cap, No. 1 air cleaner cover and
lock plates to the air flow meter with the four nuts.

(b) Pry the lock plates on the nuts.

(c) Install the bracket with the two screws.

2. INSTALL AIR FLOW METER WITH AIR CLEANER
CAP

(@) Install the air flow meter with air cleaner cap, and
tighten the clamp.
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3.

(b) Install the bolt and clamps.

() Connect the connector.

INSTALL NO. 4 AIR CLEANER PIPE WITH NO. 1 AND
NO. 2 AIR CLEANER HOSES
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R TNt

7M-GE

‘Throttle Body

Throttle Position
Sensor

7M-GTE

Throttle Position
Sensor

Fi1683 FIO504 F11984

©" ON-VEHICLE INSPECTION
1. INSPECT THROTTLE BODY : ,
{a) Check that the throttle linkage moves smoothly.

FI1685

(b) Check the vacuum at each port.

® Start the engine.

® Check the vacuum with your finger.

Port At idling Other than idling
Purge No vacuum Vacuum
EGR No vacuum Vacuum

R No vacuum No vacuum
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Fl-103

Gauge

Thickness

| _E2

H1 oL
@-—VTA
~VC

E2

i

IDL VTA VCi

Fi1126

Fi1888

2,

INSPECT THRQ_TTLE POSITION SENSOR
(a) Disconnect the connector from the sensor.

(b) Insert a thickness gauge between the throttle stop
screw and stop lever.

{c) Using an ohmmeter, measure the resistance between
each terminal.

Clearance between
lever and stop screw Between Resistance
terminals
7M-GE 7M-GTE ' .
O mm (0 in.) VTA -E2 | 0.3 -83kQ
0.4 mm 0.5 mm lﬁL - E2 Less than
{0.0157 in.) [ (0.0197 in.) .23k
0.75 mm 0.9 mm L
(0.0295 in.) | (0.0354 in. ibL - E2 ®
Throttle valve' fully , CVTA - E2. 35 - 103 kQ
opened position
- VC -~ E2 |4.26 - 825 k2

({d) Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY

(7M-GE)

1. DRAIN COOLANT FROM THROTTLE BODY

2. REMOVE ACCELERATOR CONNECTING ROD

3. DISCONNECT VACUUM HOSES

4. DISCONNECT NO. 2 AND NO. 3 WATER BY-PASS
HOSES

5. DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

6. DISCONNECT AIR CLEANER HOSE
7. REMOVE THROTTLE BODY BRACKET(S)
8.

REMOVE THROTTLE BODY
Remove the four bolts and throttle body with the gasket.
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Fi1987

FI1887

(7M-GTE) |

1. “b‘_RAmi COOLANT FROM THROTTLE BODY

2. DISCONNECT ACCELERATOR CONNECTING ROD

3. REMOVE AIR INTAKE CONNECTOR
{See steps 1 to 3 on page EM-12)

4. DISCONNECT VACUUM HOSES

5. _DISCONNECT THROTTLE POSITION seﬁsoa
CONNECTOR . I B

6

REMOVE THROTTLE BODY

(a) Disconnect the two water by-pass hoses from the
- ISC valve and water pipe. '

(b) Remove the four bolts, throttle body and ‘gasket.
(c) Remove the two water by-pass hoses.

- INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY

(@) Using a soft brush and carburetor cleaner, clean the
cast parts. :

(d) Using compressed air, clean all passages and aper-
tures. : ' ;

CAUTION: To prevent deterioration, do not clean the
throttle position sensor and dash pot.

INSPECT THROTTLE VALVE

Check that there is no clearance between the throttle stop
screw and throttle lever when the throttle valve is fully
closed." '
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Fi1-105

11889

Thickness
\ Gauge

O

Fi1625

Fi1690

Thickness
Gauge

F11825

3.

INSPECT THROTTLE POSITION SENSO
(See step 2 on page FI-103) '

IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR _
(a) Loosen the two screws of the sensor.

(b) Insert a 0.58 mm (0.0228 in.) (7M-GE) or 0.70 mm

{0.0276 in.) (7TM-GTE) thickness gauge, between the
throttle stop screw and lever.

¢} Connect the test probe of an ohmmeter to terminals
. IDL and E. S '

(d} Gradually turn the sensor clockwise until the ohm-

meter deflects, and secure the sensor with the two
Screws.

e) Recheck the continuity between terminals IDL and

E2.
Clearance between
lever and stop screw Continuity (IDL — E2)
7M-GE 7M-GTE

0.40 mm 0.50 mm .
(0.0157 in) (0.0197 in.) Continuity

0.75 mm 0.90 mm . o
(0.0295 in.) {0.0354 in.) No continuity
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Fl1686

F11988

~ INSTALLATION OF THROTTLE BODY

(7M-GE) | |

1.

i

® N o o

INSTALL THROTTLE BODY _
Install the gasket and throttle body with the four bolts.
Torque: - 130 kg-cm (9 ft-Ib, 13 N:m)

CONNECT THROTTLE BODY BRACKET(S)
CONNECT AIR CLEANER HOSE

CONNECT THROTTLE POSITION SENSOR
CONNECTOR ‘

CONNECT VACUUM HOSES

CONNECT WATER HOSES

CONNECT ACCELERATOR CONNECTING ROD B
REFILL WITH COOLANT

(7M-GTE)

1.

INSTALL THROTTLE BODY
{a) Install the two water by-pass hoses.

(b) Install a new gasket and throttle body with the four
bolts. ‘

. ) Connect the two water by-pass hoses to the ISC

valve and water pipe.
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FI-107

2,

CONNECT THROTTLE POSITION SENSOR
CONNECTOR ~

CONNECT VACUUM HOSES

INSTALL AIR INTAKE CONNECTOR
(See steps 13 to 15 on page EM-14)

INSTALL ACCELERATOR CONNECTING ROD
REFILL WITH COOLANT '

i
i
i
A
%
b
j"’
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Idle Speed Contfol (ISC) Valve

Valve Shaft

S

Bt

.83

Valve -

F11691 FI1692

F11693

F11669

ON-VEHICLE INSPECTION

CHECK FOR OPERATING SOUND FROM ISC VALVE

Check that there is a clicking sound immediately after
stopping the engine.

REMOVAL OF ISC VALVE
1.  DRAIN COOLANT

2. DISCONNECT ISC VALVE CONNECTOR

3. DISCONNECT TWO WATER BY-PASS AND AIR
HOSES FROM ISC VALVE

4. REMOVE ISC VALVE
(a) Remove the two bolts.
(b) Remove ISC valve and gasket.

{¢) (7M-GTE)

Remove the seal washer and check valve from the
intake chamber.
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Fi-109

Fi1694

Fi1643

FI11643

“
7M-GTE only Check Valve

FI2008

Fi16869

INSPECTION OF ISC VALVE

1.

INSPECT RESIéTANCE OF ISC VALVE

Using an ochmmeter, measure the resistance between ter-
minal B1 —'S1 or S3 and B2 — S2 or S4.

Resistance: B1 ~S10orS3 10-30
B2-S20rS4 10— 30 Q

If resistance is not as specified, replace the ISC valve.

INSPECT OPERATION OF ISC VALVE

(a) Apply battery voltage to terminals B1 and B2 and
while repeatedly grounding S1 - S2 ~ 83 - S4 -
S1 in sequence, check that the valve moves toward
the closed position. - ‘

(b) Apply battery, voltage to terminals B1 and B2 and
while repeatedly grounding S4 - S3 — S2 - S1 -
S4 in sequence, check that the valve moves toward
the open position.

INSPECTION OF CHECK VALVE (7M-GTE only)
INSPECT CHECK VALVE

Inspect the check valve for damage and the diaphragm for
cracks. ,

If necessary, replace the check valve.

INSTALLATION OF ISC VALVE

1.

INSTALL ISC VALVE

(@ (7M-GTE) .
Install the check valve and the seal washer as shown
in the illustration, to the intake chamber.

(b) Install a new gasket to the intake manifold.
{(c) Install the ISC valve with the two bolts and one nut.
Torque: 130 kg-cm {9 ft-lb, 13 N'm)

INSTALL AIR AND TWO WATER BY-PASS HOSES TO
ISC VALVE -

CONNECT ISC VALVE CONNECTOR
REFILL WITH COOLANT
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“ELECTRONIC CONTROL SYSTEM

- Location of Electronic Control Parts
MA |
7M-GE

Fuel Pump Relay

“Fue! Pump Solenoid’
Resistor

Cold Start Injector
Time Switch

Y

Water Temp.
Switch

L A T “ ,“., < ‘73:.. " . %VSV (for EGR)

<=
~><s

olenoid Resistor

A

' - /

VSV {for FPU) T = . -
: SRt -

Main Relay - /

.

7M-GTE

Oxygen Sensor
N A AC ,
- Fuel Pump Relay | " _Sensor
Fuel Pump Solenoid  \:
Resistor
Cold Start Injector
Time Switch
Water Temp.~
Switch

//)/vsv (for EGR)
ST - '
\\ 4’ /’ . ,‘7 “~Solenoid Resistor
VSV ffor FP) ’C/h;’ck /C°"”°°t°'

\/EFIMain'lRetay

FI2711
A18e8
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Location of Electronic Control Parts (Cont'd)

Ms

EFI Main Relay
LHD Fuel Pump Relay

Check Connector

Circuit Opening
Relay

Cold Start Injector
Time Switch

Woater Temp. Switch
' VSV (for FPU)

RHD

Check Connector :
Circuit Opening Relay=
/]
EFi Main Relay
//

_Cold Start Injector

Time Switch Fuel Pump Relay

Water Temp. Switch Fuel Pump Solenoid Resistor

VSV (for FPU)
Solenoid Resistor

e S S
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EFI Main Relay

Fusible Link

—000—1

AM2 30A
(MA)

(mMS)

Fusible { (MA) MAIN 2.0L
Link & (MS) MAIN 1.0Y

e

(7 Battery

I

i

Fuse

ECU

EFi Main Relay

YA

—— OO
EFl 15A

Fi2912

lo continuity ' Continuity

INSPECTION OF EFI MAIN RELAY
1.

INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(b) Check that there is no continuity between terminals 2
and 4. : '

If continuity is not as specified, replace the rélay.

INSPECT RELAY OPERATION
(@) Apply battery voltage across terminals 1 and 3.

(b) Check that there is continuity between terminals 2
and 4. : ' :

if operatibn is not as specified, replace the relay.
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FI-113

”-"Circuit Opening Relay

' _ To ECU (STA)
T .. To ECU 4B (B)
FP B To EFl Main Relay STA
\\ .

\! E] :
o
i

7
+B _ \
Check Connector | L_

FP | FC [ E1
Fuel Pump Switch
{Air Flow Meter)

_ (7M-GE)
To Fuel Pump
Relay

° ECU o
= (TM-GTE) = =

F11892

—i]
o

1. INSPECT RELAY CONTINUITY

No continuity between terminals STA and E1.

and FC.

and FP.

F1908 If continuity is not as specified, replace the relay.

Continuity

2. INSPECT RELAY OPERATION

between terminals B and FP.

F11909

Continuity

and FP. _
If operation is not as specified, replace the relay.

Continuity - AINSPECTION OF CIRCUIT OPENING RELAY

(@) Using an ohmmeter, check that there is continuity
(b) Check that there is continuity between terminals B

(c) Check that there is no continuity between terminals B

(a) Apply battery voltage across terminals STA and E1.
(b) Using an ohmmeter, check that there is continuity

{c) Apply battery voltage across terminals B and FC.
(d) Check that there is continuity between terminals B
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Solenoid Resistor

ignition Switch ' ECU
1 Fuse IGN - s/
o : IG S/W
AM2 1iG2 +B (MA) 7.5A
- Solenoid (MS) 15A
Fusible Resistor $
Link AM2 30A g
(MA) | No. 30No. 20  [No. 10
Fusible { MAIN
Link  N2.0L |MS) Injector
4
Battery |

I

Fi2814

INSPECTION OF SOLENOID RESISTOR
INSPECT R_ESISTANCE OF SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between +B
and other terminals.

Resistance: 3 (] each
If the resistance is not as specified, replace the resistor.
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" Cold Start Injector Time Switch

To Ignition Switch
o) ‘ ~ To ECU (STA)
STA STJ --———-§T-Jﬁl—-—
| ( ]
\ )
B |
ToECU (ST) Cold Start Injector
) Time Switch .
- Fn374
STJ STA S INSPECTION OF COLD START INJECTOR
’p—::;; » TIME SWITCH |
\ < = 1. INSPECT RESISTANCE OF COLD START INJECTOR
TIME SWITCH
Ohmmeter ,
r & {a) Disconnect the connector.
I - ' {b) Using an ohmmeter, measure the resistance between
O S N each terminal.
: ' Resistance:
FI0782 F11702 w/ TWC

STA — STJ 25 — 50 Q below
15°C (69°F)
60 — 85 () abave
30°C (86°F)
STA — Ground 25 — 85 Q
w/o TWC g
STA — STJ 20 — 40 Q below
30°C (86°F)
40 — 60 () above -
40°C (104°F)
STA — Ground 20 — 80 Q

If the resistance is not as specified, replace the switch.

2. IF NECESSARY, REPLACE COLD START INJECT ION
TIME SWITCH

(@) Drain the coolant.

(b) Using SST, replace the switch with a new gasket.
SST 09814-20010

Torque: 300 kg-cm (22 ft-lb, 29 N'm)
(e} Refill with coolant.

FI11703

T i S 4 s i
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- Water Temperature Sensor

WATER TEMP. SENSOR

\n o M1 110

Thermistor

/1)

RESISTANCE k)

o 000
N RO N PO®

L 1 1 1 1 1

-20 0 20 40 60 80 100 120
(—4) (32) (68)(104) (140}176)(212) (248)

TEMPERATURE °C (°F)

FI0516 Fi0709

Ohmmeter

INSPECTION OF WATER TEMPERATURE
SENSOR

INSPECT RESISTANCE OF WATER TEMPERATURE
SENSOR

Using an ohmmeter, measure the resistance between both
terminals.

Resistance: Refer to chart.

If the.resistance is not as specified, replace the water tem-
perature sensor.
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Fi-117

'Fuel Pump Relay and Resistor

To Circuit Opning

No continuity
MS Continuity

Continuity

FI2575

FI2669 | -

MA

Continuity

@ e
Battery

FI2576

Relay (FP)
Fuel Pump
Solenoid Resistor
FPR To ECU (FPR)
Fuel Pump Relay
@ Fuel Pump
FI11704
MA  Continuity Continuity INSPECTION OF PUMP RELAY AND

RESISTOR

1. INSPECT FUEL PUMP RELAY
A. Inspect Relay Continuity

(a) Using an ohmmeter, check that there is continuity
between terminals +B and FP.

Check that there is continuity between terminals +B
and FPR.

{c) Check that there is no continuity between terminals
+B and PR.

If continuity is not as specified, replace the relay.

(b)

B. Inspect Relay Operation

(a) Apply battery voltage across terminals +B and FPR.

(b) Using an ohmmeter, check that there is continuity
between terminals +B and PR. :

{c) Check that there is no continuity between terminals
B and FP.

If operation is not as described, replace the relay.

T

R
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w

No continuity

F12670

2. INSPECT FUEL PUMP RESISTOR

lnSpect Reslstance of Fuel Pump Reslstor

Using an ohmmeter measure the resustance between both
terminals.

Resistance: Approx 0.7 Q)

If the resistance is not as specified, replace the fuel pump
resistor.
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Hig‘h,‘:I»'emperature Line 'Pressu_re Up SyStem

To Circuit Opening Relay =—

ECU

Tao EFI Main Relay

(Fuel Pressure Up)

Air Temp. Sensor
(Air Flow Meter)_ AE

=2

Water Temp. Sensor

FI1708

Ohmmeter

F11917

FI1g18

g

Battery

Fi1818

INSPECTION OF HIGH TEMPERATURE LINE
PRESSURE UP SYSTEM

INSPECT VSV

A. Inspect VSV for Open Circuit

Using an ohmmeter, check that there is continuity be-
tween terminals.

Resistance: 30 — 50
if there is no continuity, replace the VSV.

B. Inspect VSV for Short Circuit

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

C. Inspect VSV Operation _
(a) Apply battery voltage across the terminals.
{b) Check that air flows from pipe E to air filter.
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© &
Battery

2

F11920

" ) Disconnect the battery.
{d) Check that air flows from the pipe E and pipe G.

If operation is not as specified, replace the VSV.’




EFl SYSTEM — Electronic Confrol System

Fl-121

High Altitude Compensation (HAC)
System (7M-GTE)

To Air Flow Meter -

To Throttle ]
Position Sensor ’
rom Throttle
Position Sensor
From Air

Flow Meter

HAC Sensor

ECU

o Atmospheric

Pressure {mm Hg)

=
% a6l
HAC §36f-——----—- ,
) 1
E2 > 28— |
£ S0
E12t-—-o 1 |
e oo b
‘ | | i
S(J 4 I {
< 150 540 75
72,000 O
1,000

Alitude {m)

FI1995 Fi1998

-—-—:] @:D'l\] / Sensor
F11939
vVC

F11997

INSPECTION OF HAC SENSOR
INSPECT RESISTANCE OF HAC SENSOR

(a)

{b)
each terminal.

Remove the glove box.

Using an ohmmeter, measure the resistance between

Terminals Resistance

vC -P 700 —- 860 Q

VC - E2 22-330Q
P - E2 29-42Q

If the resistance is not as specified, replace the HAC sen-

Sor.
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- Oxygen Sensor (w/ TWC)

INSPECTION OF OXYGEN SENSOR

1. WARM UP ENGINE
Allow the engine to reach normal operating temperature.

2. INSPECT FEEDBACK VOLTAGE (VF)

—w_t; Connect the positive (+) probe of a voltmeter to terminals

Check Connector v -Q

Fi1711

Narm up Oxygen sensor with the engine at

VF of the check connector, and negative (=) probe to ter-
minal E1. Perfom the test as follows.

2,500 rpm for approx. 90 seconds. -
Short terminals T and E1 of the check connector. ( Replace the ECU )
\nd maintain engine speed at 2,500 rpm. _
' Zero again| After replacing
|the oxygen sensor
Check the number of times the voltmeter meedle fiuctuates in 10 seconds.
G . Zero
"Less 'tha'n 8 times 8 times
. e . or more
Warm up the oxygen sensor wnth the engine at ( . Normal )
2,600 rpm for approx. 90 seconds And maintain
engine at 2,500 rpm. ‘
8 times or more
Check that the number of times the voltmeter »
needle fluctuates in 10 seconds, -
- Zero
Less than 8 times
Unshort terminals T and E1 of the check connector.
And maintain engine speed at 2,500 rpm.
Measure voltage between terminais VF and E1.
ov
More than O V Read and record diagnostic codes. (See page FI-30)
Normal code Malfunction code(s)
and code 21 ’(ex. code 21)
( Repair the relevent diagnostic code. )
@ @

ANITINTIEN AN DAARE T 100
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Fl-123

CONTINUED FROM PAGE Fi-122

(Repair the relevent diagnostic code. )
)

Malfunction codefs)
{ex. code 21)

® ® " ® @

Read and record diagnostic codes. {See. page Fi-30)

Normal code
and code 21

And maintain engine at 2,500 rpm.

Unshort terminals T and E1 of the check connector.

Measure voltage between terminals VF and E1.

ov

Disconnect the PCV hose.

Measure voltage between terminals VF and E1.

More than O V

(Repair {Over rich) )

5V

A

another coded water temp. sensor.

Disconnect the water temp. sensor connector and
connect resistor with resistance of 4 — 8 k(). or

Short terminals T and E1 of the check connector.

Warm up the oxygen sensor with the engine at

engine speed at 2,500 rpm.

2,500 rpm for approx. 90 seconds. And maintain

Measure voltage between terminals VF and E1.

ov

5V

——————~( Replace the oxygen sensor ) (—Repair (Over lean))
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Ohmmeter

FI3030

3.

(7M-GTE) o
INSPECT HEATER RESISTANCE OF OXYGEN
SENSOR

~Using an ohmmeter, measure the resistance between the

terminals 2 and 3. A
Resistance: 3.0 — 3.6 ()
If the resistance is not as specified, replace the sensor.
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MA

Voltmeter

e

V:@.

MS

Voltmeter

Of

ECU

OF

FI0299
Fi2911

Electronic Controlled Unit (ECU)
INSPECTION OF ECU

NOTE: The EFI circuit can be checked by measuring the
“resistance and voltage at the wiring connectors of the

ECU.

1. (MS)
PREPARATION
(See page FI-58)

2. INSPECT VOLTAGE OF ECU

Check the voltage between each termlnal of the wmng

connectors.
® Turn the ignition switch ON..

- ® Measure the voltage at each terminal. .
NOTE:

® Perform all voltage measurements with the connectors

connected.

® Verify that the battery voltage is 11V or more when the

ignition switch is. ON.

Voltage at ECU Wiring Connectors

FI-125

Terminals STD Voltage Condition
BATT — E1 o
IG S/W - E1
10 - 14
M-REL — E1 Ignition S/W ON
+B (+B1)
- E1
B (B1)
IDL - E2 4 -6 Throttle valve open
VC {VCC) — E2 4 -6 ; S
Ignition S/W ON
0.1-10 . Throttle valve fully closed
VTA - E2 .
: 4 -5 Throttle valve fully open
4 -5 Measuring plate fully closed
Ignition S/W ON
0.02 -0.08 Measuring plate fully open
*vs - E2 '
2-4 Idling
03-1.0 3,000 rpm
4 -6 Ignition S/W ON
*2Kks - E2 _ _
2-4 Cranking or running
VC - E2- 4 -6 Ignition S/W ON
THA - E2 1-3 Ignition S/W ON Intake air temperature 20°C (68°F)
THW - E2 01-10

Ignition S/W ON Coolant temperature 80°C (176°F)
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.-, Voltage at ECU Wiring Connectors (Cont’d)
Terminals STD Voitage . Condition
No. 10 - EO1 o :
No. 20 - ° 9 =~14 - Ignition S/W ON
No.30 E2 :
STA - E1 6 - 14 _ Cranking
ISC1 N
| - E1 9-14 Ignition S/W ON
ISC4
IGF, IGT ~- E1 07-10 | Idiing
*2|GdA, IGdB ~ E1 g g dling
Approx, 2.8 540 mm Hg (21.26 in.Hg, 72.0 kPa)
*2HAC - E2 — Ignition S/W ON — -
' Approx. 3.8 : 750 mm Hg (129.53 in.Hg, 100.0 kPa)
W= E1 g 14 No trouble (*"CHECK ENGINE" warning light off) and
e - engine running.
*3ac - E1 ‘ 10 —14 Air conditioning ON
S 4=6" ' Check-connector T(TE1) — E1 not short
T - E1 e Ignition S/W ON » ,
0 Check connector T(TE1) — E1 short
0 ' Shift position P or N range
*3NSW (A/T) - E1 Ignition S/W ON _
10-14 Ex. P or N range
' 0 o Clutch pedal not depressed
*3n/C (W) - E1 Ignition S/W ON
10-14 Clutch pedal depressed
10 =14 Defogger S/W OFF
*3pFG -~ E1 : Ignition S/W ON
o Defogger S/W ON
10 = 14 Headlight S/W OFF
*3p - E1 — ,
0 Headlight S/W ON

#»1 7M-GE only
#»2 7M-GTE only
#»3 MA only
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Fl-127

MA

CAUTION:

EC
Ohmmeter
N

ﬂ@'

AR

connectors.

MS

Ohmmeter
|

F117268
F12786

" 3. . INSPECT RESISTANCE OF ECU

® Do not touch the ECU terminals.

® The tester probe should be inserted mto the wiring
connector from the wiring side.

Check the resistance between each terminal of the wiring

® Disconnect the wiring connectors from the ECU.
® Measure the resistance each terminal.

Resistance of ECU Wiring Connectors

Terminals Condition Resistance ({)
‘ Throttle valve open 00
IDL = E2
Throttle valve fully closed Less than 2,300
Throttle valve fully open 3,500 - 10,300
VTA - E2
Throttle valve fully closed 300 - 6,300
VC (VCC) - E2 - 200 - 400
Measuring plate fully closed 20~ 600
*lvs - E2 . ‘ .
Measuring plate fully open 20 - 1,200
*2Ks —E2 - ©
*2E2 —KS - 5,000 - 10,000
*2yec —E2 - 10,000 ~ 15,000
*2g2 —vC - 5,000 - 10,000
THA - E2 Intake air temperature 20°C (68°F) 2,000 ~ 3,000
THW - E2 \ Coolant temperature 80°C (178°F) 200 - 400
G1.62-6o - 140 - 180
NE-G& -
ISC1, ISC2
' - +B (B) - 10 - 30
ISC3, ISC4 (
*2HAC - E2 - 2,900 - 4,200
#1 7M-GE only

#2 7M-GTE only
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7 Fios47

A5

rpm

Tachometer

F11142

Fuel Cut RPM- |
INSPECTION OF FUEL CUT RPM

- 1. WARM UP ENGINE

Allow the engine to reach normal operating temperature.

2. INSPECT FUEL CUT RPM

(a) Disconnect the connector from the throttle position
sensor. ‘ ,

{b) Short circuit terminals IDL and E1 on the wire con-
nector side.

(c) Gradually raise the engine rpm and check that there
is fluctuation the fuel cut and fuel return points.
NOTE: The vehicle should be stopped.

Fuel cut rpm: 1,800 rpm
Fuel return rpm: 1,200 rpm
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DESCRIPTION

This en‘gine utilizes a pressurized water forced circulation cooling system which includes a thermostat equip-
ped mounted on the outlet side.

7M-GE
Throttle Body ISC Valve
LHD
From Heater "m
To Heater ([ e NI/
LR Ms}}}; -
. v To Radiator
SN Themostat
/ ‘ By-pass Pipe
RHD ‘
From Heater oS
From Radiator Water Pump
7M-GTE
ISC Valve

To Heater From Heater N

Turbocharger . From Radiator

[ofelel

[ofeleld
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The cooling system is composed of the water .

jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, cooling fan,
hoses and other components.

Coolant which is heated in the water jacket is
pumped to the radiator, through which a cooling
fan blows air to cool the coolant as it passes
through. Coolant which has been cooled is then
sent back to the engine by the water pump, where
it cools the engine.

The water jacket is a network of channels in the
shell of the cylinder block and cylinder head
through which coolant passes. It is designed to
provide adequate cooling of the cylinders are com-
bustion chambers which become the hottest dur-
ing engine operation.

K -1ATOR

The radiator performs the function of cooling
the coolant which has passed through the water
jacket and become hot, and is mounted in the front
of the vehicle. The radiator consists of an upper
tank and lower tank, and a core which connects
the two tanks. The upper tank contains the inlet for
coolant from the water jacket and the filter inlet. It
also has a hose attached through which excess
coolant or steamn can flow. The lower tank contains
the outlet for coolant and the drain cock. The core
contains many tubes through which coolant flows
from the upper tank to the lower tank as well as
cooling fins which radiate heat away from the coo-
lant in the tubes. The air sucked through the radia-
tor by cooling fan, as well as the wind generated
by the vehicle’'s travel, passes through the radia-
tor, cooling it. Models with automatic transmission
incl-e an automatic transmission fluid cooler built
ini. .1e lower tank of the radiator.

RADIATOR CAP

The radiator cap is a pressure type can which
seals the radiator, resulting in pressurization of the
radiator as the coolant expands. The pressuriza-
tion prevents the coolant from boiling even when
the coolant temperature exceeds 100°C. A relief
valve (pressurization valve) and a vacuum valve
inegative pressure valve) are built into the radiator
cap. The relief valve opens and lets steam escape
‘hrough the overflow pipe when the pressure
Jenerated inside the cooling system exceeds the
imit (coolant temperature: 110 = 120°C, (230
~ 248°F), pressure; 0.3 — 1.0kg/cmz?, {4.3 — 14.2
3si, 29.4 ~ 98.1 kPa). The vacuum valve opens to
llleviate the vacuum which develops in the coolant
'ystem after the engine is stopped and the coolant
emperature drops. The valve's opening allows the
ressure in the cooling system to return to the
‘0olant in the reservoir tank.

RESERVOIR TANK

The reservoir tank is used to catch coolant
which overflows the cooling system as a result of
volumetric expansion when the coolant is heated.
The coolant in the reservoir tank returns to the
radiator when the coolant temperature drops, thus
keeping the radiator full at all times and avoiding
needless coolant loss. Check the reservoir tank

level to learn if the coolant needs to be rep-
lenished.

WATER PUMP

The water pump is used for forced circulation of
coolant through the cooling system. It is mounted
on the front of the cylinder block and driven by a
V-ribbed belt.

THERMOSTAT

The thermostat has a wax type and is mounted
in the. water outlet housing. The thermostat
includes a type of automatic valve operated by
fluctuations in the coolant temperature. This valve
closes when the coolant temperature drops, pre-
venting the circulation of coolant through the
engine and thus permitting the engine to warm up
rapidly. The valve opens when the coolant tem-
perature has risen, allowing the circulation of coo-
lant. Wax inside the thermostat expands when
heated and contracts when cooled. Heating the
wax thus generates pressure which overpowers
the force of the spring which keeps the valve
closed, thus opening the valve. When the wax
cools, its contraction causes the force of the
spring to take effect once more, closing the valve.
The thermostat in this engine operates at a tem-
perature of 88°C{190°F).
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COOLING SYSTEM — Troubleshooting

TROUBLESHOOTING

Problem

Possible cause

Remedy

Page

Engine overheats

Alternator drive belt loose or missing

Dirt, leaves or insects in radiator or
condenser

Hoses, water pump, water outiet
housing, radiator, heater, core plugs
or head gasket leakage

Thermostat faulty

Ignition timing retarded

Fluid coupling fauilty )
Radiator hose plugged or rotted
Water pump faulty

Radiator plugged or cap faulty

Cylinder head or block cracked or
plugged

Adjust or replace belt
Clean radiator or condenser

Repair as necessary

Check thermostat
Set timing

Replace fiuid coupling
Replace hose
Replace water pump
Check radiator

Repair as necessary

CH-4

COo-8
EM-17
Co-6

CO-6
CO-9




COOLING SYSTEM - Check and Replacement of Engine Coolant

CO-5

C0Q350

€00339

€00340)

CHECK AND REPLACEMENT OF
ENGINE COOLANT

CHECK ENGINE COOLANT LEVEL AT RESERVE TANK
The coolant level should be between the “"LOW’ and

1.

“FULL" lines.

If low, check for leaks and add coolant up to the "“FULL"”

line.

CHECK ENGINE COOLANT QUALITY

There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole, and

the coolant should also be free from oil.
H excessively dirty, replace the coolant.

REPLACE ENGINE COOLANT
(a) Remove the radiator cap.

(b} Drain the coolant from radiator and engine drain
cocks.(Engine drain is at right rear of cylinder block.)

{c) Close the drain cocks.
(d) Fill system with coolant.

Use a good brand of ethylene-glycol base coolant, mixed

according to manufactuer’s directions.

Capacity:
MA
w/ Heater or air conditioner

M/T 8.1 liters (8.5 US qts, 7.1 Imp.
A/T 8.0 liters {8.56 US qts, 7.0 Imp.

w/o Heater or air conditioner

M/T 7.5 liters (7.9 US qts, 6.6 Imp.
A/T 7.4 liters {7.8 US qts, 6.5 Imp.

MS
w/ Heater or air conditioner
GCC Countries*

8.5 liters (9.0 US qts, 7.5 Imp.

Others

7.8 liters (8.2 US qgts, 6.7 Imp.

w/o Heater or air conditioner
GCC Countries*

7.8 liters (8.2 US qts, 6.7 Imp.

Others
7.1 liters (7.5 US qts, 6.2 Imp.
{e) Install the radiator cap.

(f) Start the engine and check for leaks.

qts)
qts)

qts)
qts)

qts)

Gts)

gts)

qts)

(g} Recheck the coolant level and refill as necessary.
* GCC Countries: Saudi Arabia, Sultanate of Oman,

Bahrain, United Arab Emirates, Qatar, Kuwait.

A AR
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C0-6 COOLING SYSTEM — Water Pump

WATER PUMP
COMPONENTS

Fluid Coupling Water Pump Puiley Water Pump

@ Non-reusable part 0034

REMOVAL OF WATER PUMP

1. REMOVE ALTERNATOR DRIVE BELT, FLUID
COUPLING AND WATER PUMP PULLEY
{a) Loosen the water pump pulley set nuts.

{b) Loosen the pivot bolt, adjusting bolt and nut, anc
remove the drive belt.

{c) Remove the four nuts, fiuid coupling and wate:
pump. :
00349 {d) Remove the fan from the fluid coupling.

2. REMOVE PS AIR PIPE

3. REMOVE WATER PUMP

Remove the eight bolts and two nuts, and remove wate
pump and gasket.

C00342




COOLING SYSTEM — Water Pump

€00343}

€00344

C00348

INSPECTION OF WATER PUMP “““‘“‘“‘*‘

1.

INSPECT WATER PUMP BODY AND TIMING BELT
CASE b

Check the water pump body and timing béit case fof
cracks and damaged gasket surfaces. '

If necessary, replace the water pump or timing belt case.

INSPECT WATER PUMP BEARING

Turn the pulley and check that the water pump bearing
moves smoothly and quietly.

If necessary, replace the water pump.

INSPECT FLUID COUPLING

Check that the fluid coupling is not damaged and that no
silicon oil leaks.

If necessary, replace the fiuid coupling.

INSTALLATION OF WATER PUMP
(See page CO-6)

1.

INSTALL WATER PUMP

Install water pump on new gasket with the eight bolts and
two nuts.

Torque: 180 kg-cm (13 ft-1b, 18 N'm)
INSTALL PS AIR PIPE

INSTALL WATER PUMP PULLEY, FLUID COUPLING
AND ALTERNATOR DRIVE BELT

@) Install the water pump pulley and fluid coupling with
the four nuts.

(b) Place the drive belt on to each pulley.
{c) Stretch the belt tight and tighten the four nuts.

ADJUST ALTERNATOR DRIVE BELT TENSION
(See page EM-36)
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COOLING SYSTEM = Thermostat

EM3017

C00227 €00228

Valve Lift

C00229

C00345

THERMOSTAT
REMOVAL OF THERMOSTAT

REMOVE WATER OUTLET AND THERMOSTAT

{a} Remove two bolts, water outlet and thermostat with
gasket from the water outlet housing.

(b) Remove the gasket from the thermostat.

INSPECT!ON OF THERMOSTAT
NOTE: Thermostat is numbered according to the valve
opening temperature.

(a) Immerse the thermostat in water and heat the water
gradually.

(b) Check the valve opening temperature.

Valve opening temperature:
86 — 90°C (187 — 194°F)

If the valve opening temperature is not within specifica-
tion, replace the thermostat.

() Check the valve lift.

Valve lift: A
8 mm (0.31 in.) or more at 100°C (212°F)

If the valve lift is less than specification, replace the ther-
mostat.

({d) Check that the valve spring is tight when the ther-
mostat is fully closed.

If necessary, replace the thermostat.

INSTALLATION OF THERMOSTAT
INSTALL THERMOSTAT AND WATER OUTLET

(a) Place a new gasket to the thermostat.

(b) Install the thermostat with the jiggle valve facin
upward as shown in the illustration, and water outl:
with the two bolts.



COOLING SYSTEM — Radiator

Radiator Cap Tester

RADIATOR

CLEANING OF RADIATOR e

Using water or steam cleaner, remove mud and dirt from
the radiator core.

CAUTION: If using high-pressure type cleaner, be
careful not to deform the fins of the radiator core. Keep
a distance of more than 40 — 50 cm (15.75 — 19.69 in.)
between the radiator core and cleaner nozzle when
the cleaner nozzle pressure is 30 ~ 35 kg/cm? (427 —
498 psi, 2,942 — 3,432 kPa).

INSPECTION OF RADIATOR
1.

CHECK RADIATOR CAP

Using a radiator cap tester, pump tester until relief vaive
opens. Check that valve opens between 0.75 kg/cm?
(10.7 psi, 74 kPa) and 1.05 kg/cm? (14.9 psi, 103 kPa).
Check that pressure gauge does not drop rapidly when
pressure on cap is below 0.6 kg/cm? (8.5 psi, 59 kPa).

If either check is not within limits, replace cap.

CHECK COOLING SYSTEM FOR LEAKS

(a) Fill the radiator with coolant and attach a radiator cap
tester.

{(b)  Warm up the engine.

(c} Pump it to 1.2 kg/cm? (17.1 psi, 118 kPa), check
that pressure does not drop.

If the pressure drops, check for leaks from the hoses,
radiator or water pump. if no external leaks are found,
check the heater core, cylinder block and head.
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COMPONENTS

MA (A/T)

Oil Cooler

Upper Tank

©—~40-Ring & Tank Plate

4 O-Ring

MS (A/T)
& 0-Ring Pipe

4 O-Ring
& Tank Plate

Qil Cooler

@ Non-reusable part CO05¢

DISASSEMBLY OF RADIATOR

1. REMOVE TANK PLATE

(a) Raise the claws of the tank plates with SST in th
numerical order shown in the figure.

SST 09230-00010
NOTE: Be careful not to damage the core plate.

Tank

=1

Tank Plate

U

Cc00352
C00353 C00041

ki




COOLING SYSTEM — Radiator

C00354

C00351

€00348 COC3862

€00347

€00348|

2.

(b) Pull the tank plates outward.

REMOVE TANK AND O-RING
{a} Pull the tank upward.
(b} Remove the O-ring.

(A/T)
REMOVE OIL COOLER FROM LOWER TANK

(@) (MS)
Remove the pipes.

NOTE: Make a note of the direction the pipes face.
{b) Remove the nuts, plate washers and oil cooler.
{c) Remove the O-rings from the oil cooler.

ASSEMBLY OF RADIATOR
(See page CO-10)

1.

(MA with A/T)
INSTALL OIL COOLER TO LOWER TANK

(a) Clean the O-ring contact surface of the lower tank
and oil cooler.

(b) Install new O-rings (1) to the oil cooler (2).

(c) Install the oil cooler {2) with O-rings (1) to the lower
tank (3).

{d) Install the plate washers (4), and nuts (5). Torque the
nuts (5).

Torque: 220 kg-cm (16 ft-lb, 22 N'm)




CO-12 COOLING SYSTEM — Radiator

C00119

C5182

Core Plate

Core il

C00355

CQ0356

D §

O Normal| XTwisted

7~

0O-Rin /
"9 XTwisted

27555

(MS with A/T)
INSTALL OIL COOLER TO LOWER TANK

{a) Clean the O-ring contact surface of the lower tank
and oil cooler. )

(b} Install new O-rings (1) to the oil cooler (2).

{c) Install the oil cooler (2) with the O-rings (1) to the
lower tank (3).

(d) Install the plate washers (4}, spring washers (5) and
nuts (6). Torque the nuts (6).

Torque: 220 kg-cm (16 ft-lb, 22 N'm)
(e) Install the pipes (7).
Torque: 150 kg-cm (11 ft-ib, 15 N'm)

NOTE: Face the pipes in the same direction they were
before disassembly.

INSPECT CORE PLATE
Inspect the core plate for damage.
NOTE:

® |f the sides of the core plate groove are deformed,
reassembly of the tank will be impossible. Therefore,
first correct any deformation with pliers.

® Water leakage will result if the bottom of the core plate
groove is damaged or dented. Therefore, repair or re-
place if damaged.

INSTALL NEW O-RING AND TANK

NOTE:
® Clean the tank and core plate.

® Inspect the O-ring for twists.
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COOLING SYSTEM — Radiator

€00357

SST
L?ynch
Shaft Guide Block c5188
® O]

C00352

Tank Plate

Guide Block StoPper

“Punch
”~ A
{ Tank
SST SST °

C00043 CO0046

C00361

-4,

_ CO-13’
INSTALL TANK PLATE .
Insert the tank plates from both ends in the direction of

the arrows. Insert to where the portions by the,afrows
contact with the tank. :

STAKE CLAW OF TANK PLATE

(a) Set the punch on SST to “LOW.”
SST 09230-00010

(b) Stake the claws of the tank plates with SST in the
numerical order shown in the figure.

SST 09230-00010

CAUTION: If the bottom of the core plate is staked
with the SST on the guide block stopper, it may resuit
in water {eakage. ‘

SST 09230-00010

NOTE:

® Stake with just enough pressure to leave a mark on the
claw. the staked plate height ’B’’ should be as follows:
Plate height: 9.18 — 9.53 mm (0.3614 — 0.3752 in.)



CO-14

COOLING SYSTEM -- Radiator

Rib

CO0368

€00352

C00359

N—Tank Plate

———0-Ring

C000356

® Do not stake the areas protruding around the pipes,
brackets or tank ribs. -

® The points shown in the illustration cannot be staked
with the SST. Use a pliers and be careful not to damage
the core plate.

INSPECT FOR WATER LEAKS
(a) Tighten the drain plug.

(b) Plug the oil cooler pipes to prevent any water leakage
into the oil cooler.

(¢} Plug the inlet and outlet pipes of the radiator with
SST.

SST 09230-00010

{d) Using a radiator cap tester, apply pressure to the
radiator.

Test pressure: 1.6 kg/cm? (21 psi, 147 kPa)
(e) Inspect for water leaks.

NOTE: On radiator with resin tanks, there is a clearance
between the core plate and tank plate where a minute
amount of air will remain, giving the apperance of an air
leak when the radiator is submerged in water.

Therefore, before performing the water leak test, first
swish the radiator around in the water until all air bubbles
disappear.

PAINT TANK PLATES

NOTE: If the water leak test checks out okay, allow the
radiator to completely dry and then paint the tank plates.
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LU-2 -LUBRICATION SYSTEM — Description

DESCRIPTION

A fully pressurized, fully filtered lubrication system has been adopted for this engine.

7M-GE (MA) 7M-GE (MS)

Qil Filter

Qil Strainer )

Qil Cooler

7M-GTE (A/T)

7M-GTE (M/T)

Oil Strainer
Qil Cooler Oil Pump
¢
N
[ VALVE GUIDES -1
: 1 :
r—=--- L PISTONS | [ VALVE LFTERS _}-4
! T ] — 1 5
(- { connecTnGRaps | [ *OILNOZZLES | | CAMSHAFTS J—1
_ :
ir ————— I crRANKSHAFT | [ *cHECK VALVE | [camsharT Jounn,uik-1
| 4 I
|L‘ [_CYUNDERHEAD | |
1 ) |
| o - ]
E [BYPASS VALVE J«—|  OILFLTER | !
| |
} [*OILFILTER BRACKET |—{ _ RELIEF VALVE _| |
! !
|

| [RELEF VALVE J»~—| __ OIL PUMP | !
E i [__olcooter ] |

| ! [ OILSTRAINER | '5 l *7M-GTE only
1 ¥ 4 ' R
OIL PAN ]

L LUO589 LUOS

LU0588 LUOS.




. LUBRICATION SYSTEM — Description

A pressure feeding lubrication system has been
adopted to supply oil to the moving parts of this
engine. The lubrication system consists of an oil
pan, oil pump, oil filter and other external parts
which supply oil to the moving parts in the engine
block. The oil circuit is shown in the illustration at
the top of the previous page. Oil from the oil pan is
pumped up by the oil pump. After it passes
through the oil filter, it is fed through the various
oil holes in the crankshaft and cylinder block. After
passing throug'h the cylinder block and performing
its lubricating function, the oil is returned by gra-
vity to the oil pan. A dipstick on the side of the
cylinder block is provided to check the oil level.

OIL PUMP

The oil pump pumps up oil from the oil pan and
sends it under pressure to the various parts of the
engine. An oil strainer is mounted in front of the
inlet to the oil pump. The oil pump itself is a gear
pump, which uses a drive gear and driven gear
inside the pump body. When the drive gear
rotates, the driven gear rotates in the opposite
direction. When the gear teeth disengage oil is

drawn in, and when the gear teeth engage oil is
discharged.

OIL PRESSURE REGULATOR

At high engine speeds, the engine oil supplied
Yy the oil pump exceeds the capacity of the engine
10 utilize it. For that reason, the oil pressure regula-
1or works to prevent an oversupply of oil. During
normal oil supply, a coil spring and valve keep the
bypass closed, but when too much oil is being fed,
the pressure becomes extremely high, overpower-
Ng the force of the spring and opening the valves.
This allows the excess oil to flow through the
valve snd return to the oil pan.

LU-3
OIL FILTER

The oil filter is a full flow type filter with a built-
in paper filter element. Particles of metal from
wear, airborn dirt, carbon and other i impurities can’
get in the oil during use and could cause acceler-
ated wear or siezing if allowed to circulate through
the engine. The oil filter, integrated into the oil line,

- removes these impurities as the oil passes thr0ugh

it. The filter is mounted outside the engine to
simplify replacement of the filter element. A relief
valve is also included ahead of the filter element to
relieve the high oil pressure in case the filter ele-
ment becomes clogged with impurities. The relief
valve opens when the oil pressure overpowers the
force of the spring. Qil passing through the relief
valve bypasses the oil filter and flows directly mto
the main oil hole in the engine.
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LU-4

LUBRICATION SYSTEM — Troubleshooting

TROUBLESHOOTING

Problem Possible cause Remedy Page

Oil leakage ' Cylinder head, cylinder block or oil pump Repair as necessary
body damaged or cracked
Qil seal faulty Replace oil seal EM-84
Gasket faulty Replace gasket

Low oil pressure Qil leakage Repair as necessary
Relief valve faulty Repair relief valve LU-8
Qil pump faulty Repair oil pump LU-8
Engine oil poor quality Replace engine oil LU-6
Crankshaft bearing faulty Replace bearing EM-65
Connecting rod bearing faulty Replace bearing EM-65
Qil filter clogged Replace oil filter LU-8

High oil pressure Relief valve faulty Repair re|ief valve LU-8




A

—uerIGATION SYSTEM — Oil Pressure Check "7 i .}

Recommended Viscosity (SAE): R

T T L J 1 1.
20W-40 20W-5
10W-30 10W-40 10W-50
- -
; N

¢ FWI0 N
; 30 >
) N
C-29  —18 =7 . 4 16 27 38
°F—20 100

0 20 40 60 80
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT O CHANGE

LU0310

EM1759

LUO350

'OIL PRESSURE CHECK 7 ™

CHECK ENGINE OIL QUALITY

Check the oil for deterioration, entry of water, diséoloring
or thinning.

If oil quality is poor, replace the oil.

Europe (7M-GE) and Australia

Use AP| grade SE, SF or better and recommended
viscosity oil.
Europe (7M-GTE)

Use AP! grade SF or better and recommended
viscosity oil.
Others

Use APl grade SC, SD, SE, SF or better and recom-
mended viscosity oil.
CHECK ENGINE OIL LEVEL

The oil level should be between the ‘L'’ and “'F" marks on
the dipstick.

If low, check for leakage and add oil up to the “F’ mark.

REMOVE OIL PRESSURE SENDER GAUGE

INSTALL OIL. PRESSURE GAUGE

START ENGINE

Start engine and warm it up to normal operating tem-
perature.

MEASURE Ol PRESSURE

Qil pressure:
At idle 0.3 kg/cm? (4.3 psi, 29 kPa)
or more
At 3,000 rpm 2.5 — 5.0 kg/cm
(36 ~ 71 psi, 245 ~ 490 kPa)

NOTE: Check for oil leakage after reinstalling the oil
pressure sender gauge.



LUBRICATION SYSTEM - Replacement of Engine Qil and Oil Filter LU-7.

(d) Lightly screw in the oil filter to where you feel resis-
tance.

(e) Then, using SST, tighten the oil filter an extra 3/4
turn.

SST 09228-07500

LU0430

3. FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gasket.
Torque: 350 kg-cm (25 ft-1b, 34 N'm)
(b) Fill the engine with new oil.
Qil capacity:
Dry fill
7M-GE MA (GCC Countries*)

5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GE MA {Others)

LU0526) 4.9 liters {5.2 US qts, 4.3 Imp. qts)
7M-GE MS

5.3 liters (5.6 US qts, 4.7 Imp. qts)
7M-GTE (A/T)

5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GTE (M/T)

5.1 liters (5.4 US qts, 4.5 Imp. qts)
Drain and refil

w/o oil filter change
MA

3.9 liters (4.1 US qts, 3.4 Imp. qts)
MS

4.1 liters (4.3 US qts, 3.6 Imp. qts)
w/ oil filter change
MA

4.2 liters (4.4 US qts, 3.7 Imp. qts)
MS

4.4 liters (4.7 US qts, 3.9 Imp. qts)
4., START ENGINE AND CHECK FOR LEAKS

5. RECHECK ENGINE OIL LEVEL (See page LU-5)

* GCC Countries: Soudi Arabia, Sultanate of Oman,
Bahrain, United Arab Emirates, Qatar, Kuwait.
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LU-6 LUBRICATION SYSTEM — Replacement-of Engihe Oil and Oil Filter

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

1. DRAIN ENGINE OIL
(a} Remove the oil filler cap.

{b) Remove the oil drain plug and drain the oil into a con-
tainer.

LUO0526

2. REPLACE OIL FILTER

{a) Using SST, remove the oil filter (located on right side
of the engine block).

SST 09228-07500

LUQ0405

NOTE (7M-GTE): Remove the oil filter taking it over the
engine mounting bracket and down between the bracket
and No. 1 suspension crossmember.

LU0406

{b) Clean and check the oil filter installation surface.

LU0558

o

{c) Apply clean engine oil to the gasket of the new oil
filter.
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LUBRICATION SYSTEM — Replacement of Engine Oil and Oil Filter LU-7.

(d) Lightly screw in the oil filter to where you feel resis-
tance.

(e} Then, using SST, tighten the oil filter an extra 3/4
turn.

SST 098228-07500

LU0490

3. FILL WITH ENGINE OIL
(a) Clean and install the oil drain plug with a new gasket.
Torque: 350 kg-cm (25 ft-1b, 34 N'm)
(b) Fill the engine with new oil.
Oil capacity:
Dry fill
7M-GE MA (GCC Countries")

5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GE MA (Others)

LU0526] 4.9 liters (6.2 US qts, 4.3 Imp. qts)
7M-GE MS
5.3 liters (5.6 US qts, 4.7 Imp. qgts)
7M-GTE (A/T)

5.0 liters (5.3 US qts, 4.4 Imp. qts)
7M-GTE (M/T)
5.1 liters (5.4 US qts, 4.5 Imp. qts)
Drain and refil
w/o oil filter change
MA
3.9 liters (4.1 US qts, 3.4 Imp. qts)
MS
4.1 liters (4.3 US qts, 3.6 Imp. qts)
w/ oil filter change
MA
4.2 liters (4.4 US qts, 3.7 Imp. qts)
MS
4.4 liters (4.7 US qts, 3.9 Imp. qts)

4. START ENGINE AND CHECK FOR LEAKS

5. RECHECK ENGINE OIL LEVEL (See page LU-5)

* GCC Countries: Soudi Arabia, Sultanate of Oman,
Bahrain, United Arab Emirates, Qatar, Kuwait.



LU-8

LUBRICATION SYSTEM — Oil Pump

OIL PUMP
COMPONENTS

MA

4 Non-reusable part

Snap Ring
Spacer

Oil Pump Shaft Drive Gear

L 3
M—Union Bolt

-
-
-

Oil Pump Outlet Pipe

Oil Pump Strainer Qil Pump Body

Oil Pump
Drive Shaft MS
Oil Pump
Driven Gear
so——8nap Ring
& —Spacer
——Key
Qil Pump Shaft—f il
Drive Gear -

Union Bolt

Oil Pump Outlet Pipe

O#l Pump Drive Shaft

Oil Pump
Driven Gea-

G

Plug
Spring

Relief Valve 5

Oil Pump Cover
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LUBRICATION SYSTEM — Oil Pump

LUQ0526

LUO485 LUO4E6

LU0527

L0528

REMOVAL OF OIL PUMP I
(See page LU-8)
1. DRAIN ENGINE OIL

(a) Remove the oil filler cap.

(b) Remove the oil drain plug and drain the oil into a con-
tainer.

REMOVE OIL PAN
{a) Remove the dipstick.
(b) Remove the bolts and nuts.

{c) Insert the blade of SST between the cylinder block

and oil pan, cut off applied sealer and then remove
the oil pan.

S§ST 09032-00100
CAUTION: Be careful not to damage the oil pan
flange.

REMOVE OIL PUMP

(@) Loosen the union nut of the oil pump outlet pipe.

b) (MA)

Remove the mount bolt of the oil pump strainer stay.

{c) Remove the bolt and oil pump.

LUQS28
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U1V LUBRICATION SYSTEM — Qil Pump

LUOS39

LUO533

3\\
LU0531

LUO0538

LU053%

DISASSEMBLY‘OF OIL PUMP
(See page LU-8)

1.

REMOVE OIL PUMP QUTLET PIPE
{a) Unstake the lock washer.

(b} Remove the union bolt, lock washer, oil pump outlet
pipe and gasket.

(MA)
REMOVE OIL PUMP STRAINER

Remove the two bolts, oil pump strainer and O-ring.

REMOVE RELIEF VALVE

Unscrew the relief valve plug, and remove the sbring and
relief valve.

REMOVE OIL PUMP COVER
Remove the five boits and oil pump cover.

REMOVE OIL PUMP DRIVEN GEAR

REMOVE OIL PUMP DRIVE SHAFT

Using snap ring pliers, remove the snap ring, spacer, shaft
drive gear, key and oil pump drive shaft.



LUBRICATION SYSTEM — Oil Pump

LUO560

LUO354

LUO35ﬂ

LUO356

INSPECTION OF OIL PUMP B

1.

INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If it does not, replace the relief valve. If necessary, replace
the oil pump assembily.

INSPECT BODY CLEARANCE

Using a thickness gauge, measure the clearance between
the driven gear and pump body.
Standard clearance: 0.105 — 0.175 mm

(0.0041 — 0.0069 in.)
Maximum clearance: 0.2 mm (0.008 in.)

If the clearance is greater than maximum, replace the gear
or oil pump assembly.

INSPECT GEAR BACKLASH

Using a thickness gauge, measure the backlash as shown
in several places.
Standard backlash: 0.5 — 0.6 mm

{0.020 — 0.024 in.)
Maximum backlash: 0.9 mm (0.035 in.)

If the backlash is greater than maximum, replace the oil
pump drive shaft and driven gear.

INSPECT SIDE CLEARANCE

Using a thickness gauge and precision straight edge,
measure the clearance between the gears and precision
straight edge.

Standard clearance: 0.03 — 0.09 mm
(0.0012 — 0.0035 in.)
Maximum clearance: 0.15 mm (0.0059 in.)

If the clearance is greater than maximum, replace the drive
shaft and driven gear. If necessary, the oil pump assembly.

Flhey s

TN Py o Y




LU-12

LUBRICATION SYSTEM — Oil Pump -

LUO538

LU0S31

LU0358

LUO359

ASSEMBLY AND OPERATION CHECK OF OIL
PUMP
(See page LU-8)

1.

INSTALL OIL PUMP DRIVE SHAFT
Install the oil pump drive shaft, key, shaft drive gear,
spacer, and using snap ring pliers, install the snap ring.

INSTALL OIL PUMP DRIVEN GEAR

INSTALL OIL PUMP COVER

Install the oil pump cover with the five bolts.
Torque the bolts.

Torque: 75 kg-cm (65 in.-lb, 7.4 N'm)

INSTALL RELIEF VALVE

install the relief valve and spring with the relief valve plug.
Torque the plug.

Torque: 375 kg-cm (27 ft-1b, 37 N'm)

CHECK PUMP OPERATION

{a)} Immerse the suction end of the pump into clean
engine oil and turn the shaft counterclockwise. Oil
should come out of the discharge hole.

(o) Close the discharge hole with your thumb, and turn 7
the shaft as before. The shaft should be difficult to
turn. »




LUBRICATION SYSTEM — Oil Pump . LU-13

LUO0533

LU0528

LU0527

7.

(MA) .
INSTALL OIL PUMP STRAINER

(a) Install a new O-ring to oil pump strainer.
{b) Install the oil pump strainer with the two bolts.
Torque: 130 kg-cm (9 ft-Ib, 13 N'm)

INSTALI'.ﬂ OIL PUMP OUTLET PIPE

Install the oil pump outlet pipe with a new lock

washer,gasket and the union bolt. Finger tighten the union
bolt.

INSTALLATION OF OIL PUMP
(See page LU-8)

1.

INSTALL OIL PUMP
{a) Install the oil pump with the bolt. Torque the bolt.
Torque: 220 kg-cm (16 ft-1b, 22 N'm)

(b) Install the mount bolt holding the oil pump strainer
stay to block.

Torque: 60 kg-cm (52 in.-lb, 6.9 N'm)

(c) Connect the outlet pipe with the union bolt.
Torque the union bolt and nut.

Torque: 350 kg-cm (25 ft-lb, 34 N'm)
(d) Stake the lock washer.



LU-14

lUBRICATION SYSTEM — Oil Pump

2. INSTALL OIL PAN

(@) Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
oil pan and cylinder block.

® Using a razor blade and gasket scraper, remove all
the packing (FIPG) material from the gasket sur-
faces. . '

_ ® Thoroughly clean all components to remove all the
loose material.

® Clean both sealing surfaces with a non-residue
~ solvent.

CAUTION: Do not use a solvent which will affect the
painted surfaces.

(b) Apply seal packing to the oil pan as shown in the
figure.

Seal packing: Part No. 08826-00080 or equivalent

® |nstall a nozzle that has been cut to a 5 mm (0.20
in.) opening.

{c) Install the oil pan with the bolts and nuts.
Torque: 130 kg-cm (9 ft-1b, 13 N'm)
3. FILL WITH ENGINE OIL (See step 3 on page LU-7)

LU00S3

4, START ENGINE AND CHECK FOR LEAKS
5. RECHECK OIL LEVEL (See step 2 on page LU-5)



OIL CO

REGULATOR (7

OLER AND
M-GE)

OIL PRE:! URE

COMPONENTS
[ma —
@ Gasket
Spring ]
Ralief Valve

Bracket

~
~
~
~
! ~
~
~
~
~N

Oil Pipe

Qil Cooler Hose

Qil Cooler

Qil Cooler

[kg-cm (ft-Ib. N'm) : Specified torque
& Non-reusable part

* GCC Countries:

. .
Pressure Regulator
% & Gasket
(Y -
B
~N N .
- ﬂ”blﬁ

Bahrain, United £

-
»

Union
€ Gasket

$audi Arabia, Sultanate of Oman,

“sh Emirates, Qatar, Kuwait

LU0543

—




R

A

R g - it b

s welbmy

 COMPONENTS (Cont’d)

MS

Qil Pipe

860 (47, 64)

& Gasket

378 (27, 37)

Qil Coo

& Gasket

Spring

er Hose

Oil Cooler Hose

ké-cm (ft-lb, N'm) : Specified torque

4 Non-reusable part

Qil Cooler

- |. Relief Valve

Pressure Regulator

& Gasket

Union

¢ Gasket

Luos




LUBRICATION SYSTEM —

Oil Cooler and Qil Pressure Regulator (7M-GE) - LU-17.

Lu0458

LU0488]

LU0459

LUos37

REMOVAL AND DISASSEMBLY OF OIL
PRESSURE REGULATOR

(See pages LU-15, 16)
1. DISCONNECT OIL HOSE

2, REMOVE OIL PRESSURE REGULATOR
Remove the two bolts, oil pressure regulator and gasket.

3. REMOVE RELIEF VALVE

Unscrew the plug, and remove the spring, relief vaive and
gasket.

INSPECTION OF OIL PRESSURE REGULATOR

INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If it does not, replace the relief valve. If necessary, replace
the oil pressure regulator assembly.

ASSEMBLY AND INSTALLATION OF OIL
PRESSURE REGULATOR

(See pages LU-15, 16)
1. INSTALL RELIEF VALVE

Install the relief valve and spring with the plug and a new
gasket. Torque the plug.

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

2. INSTALL OIL PRESSURE REGULATOR

Install the oil pressure regulator with the two bolts. Torque
the bolts.

Torque: 145 kg-cm (10 ft-Ib, 14 N'm)
3. CONNECT OIL HOSE



OIL COOLER AND OIL PRESSURE
REGULATOR (7M-GTE)

- COMPONENTS
Union Bolt
@ Gasket
Jeom @/ . "
Plug ——- N Qil Filter Bracket
4 Gasket / {Oil Pressure Regulator)
Spring < >———‘0 0-Ring
Relief Valve —em
No. 1 Oil Cooler Bracket o &= L
, % ! Oil Filter
Bracket @) o
s © @ Gasket
Oil Cooler Hose D
Oil Cooler Hose
M/T

Oil Cooler

LUO572 LUO592

LUO534

REMOVAL AND DISASSEMBLY OF OIL
FILTER BRACKET

1. REMOVE OIL FILTER BRACKET
Remove the union bolt, gasket, oil filter bracket and O-
ring.

2. REMOVE OIL FILTER
(See page LU-6)

3. REMOVE RELIEF VALVE

Unscrew the plug, and remove the spring, relief valve and
gasket.




LUBRICATION SYSTEM — Oil Cooler and Oil Pressure Regulator (7M;.G&I\§).m* Grpu-19

LUOS541

LU0532

LU0S538

LU0426

INSPECTION OF RELIEF VALVE

Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If it does not, replace the relief valve. If necessary, replace
the oil filter bracket assembly.

ASSEMBLY AND INSTALLATION OF OIL
FILTER BRACKET

(See page LU-18)

1.

INSTALL RELIEF VALVE
(a) Install the relief valve and spring.

(b} Install and torque the plug with a new gasket.
Torque: 375 kg-cm (27 ft-ib, 37 N'm)

INSTALL OIL FILTER
(See page LU-6)

INSTALL OIL FILTER BRACKET
(a) Install a new O-ring to bracket.
{b) Install a new gasket to union boit.

(c) Put the oil filter bracket hole over the cylinder block
stud bolt and install the oil filter bracket with the
union bolt.

{d) Torque the union bolt.
Torque: 500 kg-cm (36 ft-lb, 49 N'm)

e IR T
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IGNITION SYSTEM — Precautions

Tachomete

a3,

E
03

EC2115

PRECAUTIONS

1.

Do not leave the ig.nition switch on for more than 10
minutes if the engine does not start.

When a tachometer is connected to the system, con-

nect the tachometer test probe to the check connector
terminal IGOS .

CHECK CONNECTOR LOCATION:
See pages FI-110, 111

As some tachometers are not compatible with this
ignition system, we recommended that you confirm
the compatibility of your unit before using.

NEVER allow the tachometer terminals to touch
ground as it could result in damage to the igniter and/
or ignition coil.

Do not disconnect the battery while the engine is run-
ning.

Make sure that the igniter is properly grounded to the
body.



IGNITION SYSTEM — Troubleshooting -
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“TROUBLESHOOTING

1G-3.
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Problem

Possible causes

Remedy

Page -

Engine will not start/
hard to start
(cranks OK)

Incorrect ignition timing
Ignition problems
® |gnition coil
® (7M-GTE)
igniter

® (7M-GE)
Distributor
{7M-GTE)
Cam position sensor

® High-tension cords

Ignition wiring disconnected
or broken

Reset timing

Inspect coil
Inspect igniter

Inspect distributor

Inspect cam position sensor -

Inspect high-tension cords
Inspect wiring

EM-17

1G-10 or 14

1G-17

1G-11

IG-18
IG-6 or 13

Rough idle or stalls

Spark plugs faulty
Ignition wiring faulty
incorrect ignition timing
Ignition problems
® Ignition coil
® (7M-GTE)
Igniter
® (7M-GE)
Distributor
(7M-GTE)
Cam position sensor

® High-tension cords

Inspect plugs
Inspect wiring
Reset timing

Inspect coil
Inspect igniter

Inspect distributor

Inspect cam position sensor

Inspect high-tension cords

1G-7

EM-17

iG-10 or 14

1G-17

1G-11

1G-18
1G-6 or 13

Engine hesitates/
poor acceleration

Spark plugs faulty
Ignition wiring faulty

Incorrect ignition timing

Inspect plugs
Inspect wiring
Reset timing

1G-7

EM-17

Muffler explosion
{after fire) all the
time

Incorrect ignition timing

Reset timing

EM-17

Engine backfires

Incarrect ignition timing

Reset timing

EM-17

Poor fuel economy

Spark plugs faulty
Incorrect ignition timing

Inspect plugs
Reset timing

1G-7
EM-17

LEngine overheats

Incorrect ignition timing

Reset timing

EM-17




1G-4 IGNITION SYSTEM — Ignition System Circuit
7M-GE
: Ignition Switch Ignition Coil
AM2 ) IG2 S
, ~ S
AM2 30A - —] Q
Fusible Link Distributor
MAIN 2.0L
: fo—
Spark Plug 0 fachome:
T .
Battery _L O C:}
T
\ N
Gl G2G© NE
= ECU
TM-GTE '
Ignition Switch
AM2 IG2 .
To Tachometer '
Cam Position Spark Plug
Sensor A
AM2 30A
G1
Fusible Link IGF
' |
MAIN 2.0L ECU g g
Igniter
! ,
| G2
L ? IGT 9,
Battery : L NE 4{j\
| = | \GaA ' Ignition Coil
JEly ~
- 1GdB

1608~

FaC:

ELECTRONIC SPARK ADVANCE (ESA)

The ECU is programmed with data for optimum ignitio
timing under any and all operating conditions. Using dat
provided by sensors which monitor various engine func
tions (rpm, intake air volume, eng. temperature, etc.) th

microcomputer (ECU) triggers the spark at precisely th
right instant.



IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

ON-VEHICLE INSPECTION (7M- GE)
SPARK TEST -

CHECK THAT SPARK OCCURS

(a) Disconnect high-tension cord from the distributor.

{b) Hold the end about 12.5 mm (0.49 in.) from body of
vehicle.

(c) See if spark occurs while engine is being cranked.

NOTE:

To prevent gasoline from bemg injected from

injectors during this test, crank the engine for no more
than 1-2 seconds at a time.

If the spark does not occur, perform the test as follows:

Connect securely.

Replace the cord(s).

Check wiring between ignition switch to
switch to ignition coil.

Replace the ignition coil.

Replace the distributor.

Replace the distributor.

SPARK TEST
| NO
" "CHECK CONNECTION OF IGNITION COIL, BAD
IGNITER AND DISTRIBUTOR CONNECTORS
0K |
CHECK RESISTANCE OF HIGH-TENSION BAD
CORDS (See page 1G-6)
oK
CHECK POWER SUPPLY TO IGNITION COIL
1. lIgnition switch turn to ON. BAD
2. Check that there is battery voltage at
ignition coil positive (+) terminal.
oK
\
CHECK RESISTANCE OF IGNITION COIL BAD
(See page 1G-10)
' oK
CHECK RESISTANCE OF DISTRIBUTOR BAD
SIGNAL GENERATOR (PICK UP COIL)
Resistance: 140 — 180
oK
y
CHECK AIR GAP OF DISTRIBUTOR BAD
Air Gap: Each 0.2 — 0.4 mm
(0.008 — 0.016 in.)
} OK
CHECK IGt SIGNAL FROM ECU BAD
(See pages FI-51, 70)
oK
TRY ANOTHER IGNITER

Check wiring between ECU and distributor,
only then try another ECU.




1G-6 IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

INSPECTION OF HIGH-TENSION CORDS

1. REMOVE HIGH-TENSION CORDS

(@) Disconnect the throttle body.
® Disconnect the air cleaner hose.

©® Remove the throttle body bracket.

® Disconnect the throttle cables or accelerator con-
necting rod.

Air Cleaner Hose | ® Disconnect the PCV hose.

Higas ® Remove the four bolts and pick up the throttle
body.

(b) Carefully remove the high-tension cords by their rub-
ber boots from the spark plugs.

CAUTION: Pulling on or bending the cords may
damage the conductor inside. )

X
"‘\

1GO596

2. INSPECT HIGH-TENSION CORD RESISTANCE

Using an ohmmeter, measure the resistance without dis-
connecting the cap.

Maximum resistance: 25 k{} per cord
If resistance exceeds maximum, check the terminals.

If necessary, replace the high-tension cord and/or dis-
tributor cap.

1GO597

3. INSTALL HIGH-TENSION CORDS
{a) Install high-tension cords.
(b) Install the throttle body.
® Install the throttle body with the four bolts.
® Connect the PCV hose.

® Connect the throttle cables or accelerator con
necting rod.

® Install the throttle body bracket.
® Connect the air cleaner hose.

-
.




IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

IG-7

¥G0598

1G0152

1G0148

1GQc04

_ INSPECTION OF SPARK PLUGS
(Conventional Tipped Type Spark Plug)

1.

REMOVE SPARK PLUGS

- {a} Remove the high-tension cords.

{See page 1G-6)

{b) Using SST, remove the spark plug.
SST 09155-16100

CLEAN SPARK PLUGS

Using a spark plug cleaner or wire brush, clean the spark
plug.

VISUALLY INSPECT SPARK PLUGS

Check the spark plug for electrode wear, threads damage
and insulator damage.

If abnormal, replace the plugs.

Recommended spark plugs:
ND Q20R-U
NGK BCPRGEY

ADJUST ELECTRODE GAP

Carefully bend the outer electrode to obtain the correct
electrode gap.

Correct electrode gap: 0.8 mm (0.031 in.)

INSTALL SPARK PLUGS

(a) Using SST, install and torque the spark plug.
SST 09155-16100
Torque: 180 kg-cm {13 ft-ib, 18 N'm)



.

IG-8 IGNITION SYSTEM — On-Vehicle Inspection {7M-GE)

(Platinum Tipped Type Spark Plug)
CAUTION:
o Never use a wire brush for cleaning.
o Never attempt to adjust gap on used plug.

e Spark plugs should be replaced every 60,000 miles
{100,000 km).

1. INSPECT ELECTRODE
(a) If using a megger linsulation resistance meter):
® Remove the high-tension cords. (See page 1G-6)
® Measure the insulation resistance.
Correct insulation resistance: 10 M or more
If less than 10 M} , proceed to step 2.

Megger

1G0147

(o) If not a megger:
® Quickly race the engine to 4,000 rpm five times.

® Using SST, remove the spark plug. {(See procedure
below)

SST 09155-16100

1GO598

® Visually inspect the spark plugs.
If the electrode is dry ..... Okay
If the electrode is wet ..... Proceed to step 3

1G0148

2. REMOVE SPARK PLUGS
(a) Remove the high-tension cords. (See page |G-6)
(b) Using SST, remove the spark plug.
SST 09155-16100

nnnnnn



IGNITION SYSTEM — On-Vehicle Inspection (7M-GE) ~1G-9

IGo316

0.8 mm (7M-GTE)

1.1 mm (7M-GE)

1GO317 10181

SPARK PLUP

\\___/

1G0152

160598

3.

VISUALLY INSPECT SPARK PLUGS

Check the spark plug for thread or insulator damage.
if abnormal, replace the plug.

Recommended spark plugs:

7M-GE  ND PQ16R
NGK BCPR5EP11
7M-GTE ND PQ20R-P8

NGK BCPR6EP-N8

INSPECT ELECTRODE GAP

Maximum electrode gap:
7M-GE 1.3 mm (0.051 in.)
7M-GTE 1.0 mm (0.039 in.)

If the gap is greater than maximum, replace the plug.

Correct electrode gap of new plug:
7M-GE 1.1 mm (0.043 in.)
7M-GTE 0.8 mm (0.031 in.)

If adjusting the gap of a new plug, bend only the base of
the ground electrode, do not touch the tip.
CLEAN SPARK PLUGS

If the electrode has traces of wet carbon, allow it to dry
and then clean with a spark plug cleaner.

Air pressure: Below 6 kg/ecm2 (85 psi, 588 kPa)
Duration: 20 seconds or less

NOTE: If there are traces of oil, remove it with gasoline
before using the spark plug cleaner.

INSTALL SPARK PLUGS

(a) Using SST, install and torque the spark plug.
SST 09155-16100
Torque: 180 kg-cm (13 ft-lb, 18 N'm)

{b) Install the high-tension cords.

e A et 2
e
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1G-10 IGNITION SYSTEM — On-Vehicle Inspection (7M-GE)

1G0599
1G0854

1GO600
1G0853

INSPECTION OF IGNITION COIL

1. DISCONNECT HIGH-TENSION CORD
(See page 1G-6)

‘2. INSPECT PRIMARY COIL RESISTANCE

Using an chmmeter, measure the resistance between the
positive (+) and negative (~) terminals.

Primary coil resistance (cold):
MA 0.24 - 0.30 O
MS 0.41—-0.50 Q

If the resistance is not as specified, replace the ignition
coil.

3. INSPECT SECONDARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) terminal and high-tension terminal.

Secondary coil resistance (cold):
MA 9.2 - 12.4 k)
MS 10.2 — 13.8 k()

If the resistance is not as specified, replace the ignition
coil.

4, RECONNECT HIGH-TENSION CORD

(See page 1G-8)

INSPECTION OF IGNITER
{See procedure 1G-5)



IGNITION SYSTEM — On-Vehicle Inspection (7M-GE) 1G-11

NE Pickup

G1 Pickup

G2 Pickup

1G0601

1S-4-2-A

INSPECTION OF DISTRIBUTOR

1.

INSPECT AIR GAPS

Using a thickness gauge, measure the gap between the
signal rotor and pickup coil projection.
Air gap: 0.2 —~ 0.4 mm (0.008 — 0.016 in.)

If the gap is not as specified, replace 'the distributor.

INSPECT PICKUP COILS

Using an ohmmeter, check resistance of the pickup coil.
G1 pickup coil resistance:
G1-G© 140 - 180 Q
G2 pickup coil resistance:
G2-G© 140-180 O
NE pickup coil resistance:
NE-GS 140-180 O

If the resistance is not as specified, replace the distributor.



1G-12 IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

. - ON-VEHICLE INSPECTION
(7M-GTE)

SPARK TEST

NOTE: Perform this test to check that voltage is coming
from the ignition coil to spark plug.

1. DISCONNECT NO.1 AIR CLEANER HOSE

2. DISCONNECT FOLLOWING CABLES AND ROD:
(a) Accelerator link w/ cable
(b) Accelerator rod

) (A/T)
Throttle cable

3. REMOVE ISC PIPE
{a) Disconnect the six hoses from ISC pipe.
(b) Remove the two bolts and ISC pipe.

4, REMOVE PCV PIPE WITH HOSES
(a) Remove the oxygen sensor wire from two clamps.
(b) Disconnect the No.4 PCV hose from the PCV pipe.
{c) Remove the two bolts.

({d) Disconnect the PCV pipe with hoses from the
cylinder head covers and throttle body.

5. REMOVE INTAKE AIR CONNECTOR

(a) Disconnect the air valve hose from the intake air con-
nector. ‘

{b) Loosen the clamp and remove the two bolts.
{c) Remove the intake air connector.

g A R
SRR e




IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

EM3312

160898

Ohmmeter

1GOE87

6.

REMOVE IGNITION COIL COVER
(a) Remove the oil filler cap. :
(b) Remove the five nuts and ignition coil cove

REMOVE IGNITION COIL WITH BRACKET
(a) Remove the nut.

(b) Disconnect the No.1 and No.2 high-tension cords
from the ignition coil and clamp.

c) Remove the ignition coil with bracket and high-ten-
sion cords.

{d) Remove the No.1 and No.2 high-tension cords from
the spark plugs.

REMOVE SPARK PLUGS

Using SST, remove the spark plug.
SST 09155-16100

PERFORM SPARK TEST

{a) Install the oil filler cap.

(b) Install the spark plugs to each high-tension cord.
{c) Ground the spark plug.

({d) Disconnect the solenoid resistor and cold start injec-
tor connectors.

e} See if spark occurs while engine is being cranked.

INSPECTION OF HIGH-TENSION CORDS
INSPECT HIGH-TENSION CORD RESISTANCE

Using an ohmmeter, measure the resistance.
Maximum resistance: 25 k() per cord

If resistance exceeds maximum, check the terminals.
If necessary, replace the high-tension cord.

INSPECTION OF SPARK PLUGS
(See pages 1G-7, 8)



IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

A\

1G0668

Ohmmeter

1G0670

1G0671

1G0672

INSPECTION OF IGNITION COIL-

1.

INSPECT POWER SOURCE LINE

(a) Disconnect the high-tension cord from the ignition
coil. ’

(b} Disconnect the ignition coil connectors.
() Turn the ignition switch ON.

{d) Using a voltmeter, measure the voltage between ter-
minal 1 and body ground.

Voltagé: Approx. 12V

INSPECT PRIMARY COIL RESISTANCE

Using an ohmmeter, measure the resistance between the
positive (+) and negative {~) terminals.

Primary coil resistance {cold): 0.3 — 0.5 Q

NOTE: Because is inside the coil, it is impossible to
measure secondary coil resistance.

INSPECT IGNITION COIL GROUND

Using an ohmmeter, check that there is no continuity be-
tween the ignition coil terminal and body ground.

IF NECESSARY, REPLACE IGNITION COIL

Using a hexagon key wrench 3 mm (0.12 in.), replace the
ignition coil.



IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

5.

1G-15

INSTALL IGNITION COIL WITH BRACKET
(@} Connect the ignition coil connector.

(b} Install the high-tension cords as shown in the illustra- -

tion; No.5 and No.6, No.3 and No.4, and No.1 and
No.2.

{ EM3312

6.

7.

1GO685|
{c) Install and torque the nut.

Torque: 55 kg-cm {48 in.-lb, 5.4 N-m)
CAUTION: Do not over tighten the nut.

INSTALL IGNITION COIL COVER
(a} Remove the oil filler cap.

(b} Install the ignition coil cover with the five nuts.
() Install the oil filler cap.

INSTALL INTAKE AIR CONNECTOR
(a) Install the intake air connector.

{b) Install and tighten the two bolts.
(¢} Tighten the clamp.

(d) Connect the air valve hose.



1IG-16 IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

EM3311

EM3524

EM3523

-8,

10.

11.

INSTALL PCV PIPE WITH HOSES

(a) Install the PCV pipe with hoses to throttle body and
cylinder head cover.

(b) Install and tighten the two bolts.
(¢) Connect the No.4 PCV hose.

(d) Install the oxygen sensor wire to the two PCV pipe
clamps. .

INSTALL ISC PIPE
(a) Install the ISC pipe with the two boits.
(b) Connect the six hoses to ISC pipe.

CONNECT FOLLOWING CABLES AND ROD:

(a) (A/T)
Throttle cable

(b) Accelerator rod
() Accelerator link w/ cable

CONNECT NO.1 AIR CLEANER HOSE



IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE) 1G-17

Voltmeter

Ohmmeter

1G0678

Ohmmeter

1G0680

1G0681

'INSPECTION OF IGNITER -
1.

CHECK POWER SOURCE LINE VOLTAGE
(a) Disconnect the connector 6-P.
(b) Turn the ignition switch ON.

{c) Using a voltmeter, connect the positive (+) probe to
the terminal 3 of harness side and negative (—) probe
to the body ground.

Voltage: Approx. 12V
(d) Connect the connector 6-P.

CHECK POWER TRANSISTOR IN IGNITER

(a) Disconnect the connector 4-P. ’

(b) Disconnect each ignition coil from its connector.
(c) Turn the ignition switch ON. '

(d) Using an ohmmeter, connect terminal 2 of the igni-
tion coil C and body ground.

(e} Using a 3V dry cell battery, apply voltage to terminal
2 of the connector 4-P.

As voltage is applied, check that there is momentary
continuity.

(f)  Using an ohmmeter, connect terminal 2 of the igni-
tion coil A and body ground.

(@) Using a 3V dry cell battery, apply voltage to termmal
4 of the connector 4-P.

(h) With terminal 4 connected apply voltage to terminal
2 of connector 4-P. ‘
As you apply voltage, check that there is momentary
continuity.

(i) Using an ohmmeter, connect terminal 2 of the igni-
tion coil B and body ground.

i)  Using a 3 V dry cell battery, apply voltage to terminal
3 of the connector 4-P.

(k) With terminal 3 connected apply volitage to terminal
2 of connector 4-P.

As you apply volitage, check that there is momentary
continuity.



1G-18

IGNITION SYSTEM — On-Vehicle Inspection (7M-GTE)

NE Pickup

G1 Pickup

G2 Pickup

F5458

TR
%

1S-4-2-A

1.

~ INSPECTION OF CAM POSITION SENSQR .
'INSPECT AIR GAP '

Using a thickness gauge, measure the gap between the
signal rotor and pickup coil projectio_n.

Air gap: 0.2 — 0.4 mm (0.008 — 0.016 in.)

If the gap is not within specification, replace the cam posi-
tion sensor.

INSPECT PICKUP COILS

Using an ohmmeter, check resistance of the pickup coil.

G1 pickup coil resistance:
G1—-Go© 140- 180 Q

G2 pickup coil resistance:
G2-G© 140-180 0

NE pickup coil resistance:
NE-GS 140 - 180 Q

If the resistance is not as specified, replace the cam posi-
tion sensor.




IGNITION SYSTEM — Distributor (7M-GE)

1G-19

DISTRIBUTOR (7M-GE) -
COMPONENTS | |

Packing

Rotor

& —————¢ O-Ring

= ® Straight Pin

€ Non-reusable part

1GO602

REMOVAL OF DISTRIBUTOR

1. DISCONNECT HIGH-TENSION CORDS FROM
~ DISTRIBUTOR CAP

2. DISCONNECT DISTRIBUTOR CONNECTOR
3. REMOVE DISTRIBUTOR CAP AND PACKING

4, SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Remove the oil filler cap.

(b} Look through oil filler hole and turn the crankshaft
&P clockwise until the cam nose can be seen.

1G0686




1G-20 IGNITION SYSTEM — Distributor (7M-GE)

160880

1G060S

160808

1G0136

5.

6.

- “{e} . Turn the crankshaft counterclockwise approximate
T 1200

{d) Turn the crankshaft again approximately 10° to 4C
clockwise so that the timing belt cover TDC mark an
the crankshaft pulley TDC mark are aligned.

REMOVE DlS_TRIBUTOR
(a) Remove the hold-down bolt,

{b) Pull out the distributor from the cylinder head.

REMOVE O-RING
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IGNITION SYSTEM — Distributor (7M-GE)

Groove
Matchmark
Drilled Mark

1G0607

1G0810

1G0811

Groove
\ Matchmark
Drilled Mark

1G08Q07

160882

REPLACEMENT OF DISTRIBUTOR" Dn EN
GEAR ,

1.

2,

3.

GRIND DRIVEN GEAR AND PIN

{a) Align the drilled mark on the driven gear wuth the
groove of the housing.

(b) Place a matchmark on the distributor shaft that
aligns with the groove of the housing.

{c) Using a grinding wheel, grind the gear and pin.
CAUTION: Be careful not to damage the shaft.

REMOVE PIN AND DRIVEN GEAR
{a) Using a punch and hammer, drive out the pin.
(o} Remove the driven gear and discard it.

INSTALL NEW DRIVEN GEAR AND PIN
{a} Align the matchmark with the groove of the housing.

(b} Align the drilled mark on the new driven gear with the
groove of the housing.

{c) Using a punch and hammer, peen both ends of the
pin.



IG-22 IGNITION SYSTEM — Distributor (7M-GE)

“INSTALLATION OF DISTRIBUTOR
1. CHECK NO.1 CYLINDER TO TDC/COMPRESSION
2. INSTALL DISTRIBUTOR

{a) Install a new O-ring to the distributor.

NOTE: Always use a new O-ring when installing the dis- _
tributor. "

(b) Align the drilled mark on the driven gear with the
groove of the housing.

(c) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.

(d) Lightly tighten the hold-down bolt.

\

Groove

“Drifled Mark ®

1G0607 IGO606

3. INSTALL DISTRIBUTOR CAP
4. CONNECT DISTRIBUTOR CONNECTOR

5. CONNECT HIGH-TENSION CORDS TO DISTRIBUTOR
CAP

6. ADJUST IGNITION TIMING (See page EM-17)



IGNITION SYSTEM — Cam Position Sensor (7M-GTE)

COMPONENTS

CAM POSITION SENSOR (7M-GTE);

4 Pin

T,

il

¢ O-Ring

& Gear

Position Sensor Housing
Packing
Dust Proof Cover

4 Non-reusable part

160674
REMOVAL OF CAM POSITION SENSOR
1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DISCONNECT CAM POSITION SENSOR CONNECTOR

SET NO.1 CYLINDER TO TDC/COMPRESSION
{a) Remove the oil filler cap. ‘
{b)

Look through oil filler hole and turn the crankshaft
clockwise until the cam nose can be seen.

1G0686




1G-24

IGNITION SYSTEM — Cam Position Sensor (ZM-GTE)

1G0880

EM3526

EM3527

EM3528

4.

{e)  Turn the crankshaft counterclockwise approximately

1208, R
{d) Turn the crankshaft again approximately 10° to 40°

clockwise so that the timing belt cover TDC mark and
the crankshaft pulley TDC mark are aligned.

REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND
NO.2 AIR CLEANER HOSES

REMOVE NO.7 AIR CLEANER HOSE WITH AIR FLOW
METER AND AIR CLEANER CAP

(a) Disconnect the three air hoses and PCV hose.
(b) Disconnect the air flow meter connector.
{c) Disconnect the PS idle up air hose.

(d) Loosen the clamps and remove the bolt.

{e) Remove the No.2 air cleaner hose with air flow meter
and air cleaner cap.

REMOVE PS RESERVOIR TANK
Remove the two bolts, nut and reservoir tank with bracket.




IGNITION SYSTEM — Cam Position Sensor (7M-GTE) 1G-25,

1G0684

Groove

Drilled Mark

Matchmark

1GO8758

1G0676

1G0877

FARO7

7. REMOVE CAM POSITION SENSOR
(a) Remove the hold-down bolt.

(b) Pull out the cam position sensor from the cylinder
head.

8. REMOVE O-RING

REPLACEMENT OF CAM POSITION SENSOR
DRIVEN GEAR
1. GRIND DRIVEN GEAR AND PIN

(a) Align the drilled mark on the driven gear with the
groove of the housing.

(b) Place a matchmark on the cam position shaft that
aligns with the groove of the housing.

{¢) Using a grinding wheel, grind the gear and pin.
CAUTION: Be careful not to damage the shaft.

2. REMOVE PIN AND DRIVEN GEAR
(a) Using a punch and hammer, drive out the pin.
(b) Remove the driven gear and discard it.

3. INSTALL NEW DRIVEN GEAR AND PIN
{a) Align the matchmark with the groove of the housing.

(b) Align the drilled mark on the new driven gear with the
groove of the housing.

a1 e mh e
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IGNITION SY

\
\
1

|

-

TEM — Cam Position Sensor (7M-GTE)

|
i
|
1

Nyt g

() Using a punch and hammer, -peen both ends of the
pin.

INSTALLATION OF CAM POSITION SENSOR

1.
2,

Groove

¢

Drilled Mark

CHECK NO.1 CYLINDER TO TDC/COMPRESSION

INSTALL CAM POSITION SENSOR
(a) Install a new O-ring to the cam position sensor.

NOTE: Always use a new O-ring when installing the cam-
position sensor.

(b) Align the drilled mark on the driven gear with the
groove of the housing.

{c) Insert the cam position sensor,aligning the center of ’

the flange with that of the bolt hole on the cylinder
head.

(d) Lightly tighten the hold-down bolt.

INSTALL PS RESERVOIR TANK

Install the PS reservoir tank with bracket with the two
bolts and nut.

INSTALL NO.7 AIR CLEANER HOSE WITH AIR FLOW
METER AND AIR CLEANER CAP

(a) Install the No.7 air cleaner hose with air flow meter
and air cleaner cap.

(b} Install the bolt and tighten the clamps.



IGNITION SYSTEM — Cam Position Sensor (7M-GTE) . 18-27

| EM3527

EM3526

{c) Connect the PS idle up air hose.
{d) Connect the air flow meter connector.
(e} Connect the PCV hose and three air hoses.

INSTALL NO.4 AIR CLEANER PIPE WITH NO.1 AND
NO.2 AIR CLEANER HOSES

CONNECT CAM POSITION SENSOR CONNECTOR

WARM UP ENGINE
Allow the engine to reach normal operating temperature.

ADJUST IGNITION TIMING (See page EM-17)

OSSR
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STARTING SYSTEM — Troubleshooting, Starting System Circuit

TROUBLESHOOTING

Problem

Possible cause

Remedy Page
Engine will not crank Battery charge low Check battery specific gravity CH-3
) Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Neutral start switch faulty (A/T only) Replace switch
Fusible link blown Replace fusible link
Starter relay faulty (MS only) Replace starter relay
Starter faulty Repair starter ST-3
Ignition switch faulty Replace ignition switch
Engine cranks slowly Battery charge low Check battery specific gravity CH-3
1 ' Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter ST-3
Starter keeps running Starter faulty Repair starter ST-3
Ignition switch faulty Replace ignition switch
Short in wiring Repair wiring
Starter spins — engine Pinion gear teeth broken or faulty starter | Repair starter ST-3
will not crank Flywheel teeth broken Replace flywheel
» ) Clutch (MS with M/T) or
Ignition Switch Neutral (A/T) Start Switch
F
Fusible AM1 / ST1 use (MS) -
Link ST 7.5A
AM1 40A MA) (MS)
ALT (MA) (MA with M/T)
(MA/7M-GE) A
1.25B (MS) I
(1MA/7M-GTE) 2 1
00A i
MS) Fusible  MAIN 1.0v Starter [\
100A Relay
(MS)
MAIN 2.0L (MA) (MS) 2 3
T a1 30 Terminal 50
- ermina vl
Battery T \\JJ
. ]—-W%I
Terminal C ? —
—_— _ i

sT10468|
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"STARTING SYSTEM — Starter

STARTER
COMPONENTS

1.0 kW Type
Bearing

Field Frame (Field Coil)

End Cover

. Retainer
Brush Spring

Brush Holder Idler Gear
Magnetic Switch Assembly

Clutch Assembly

Steel Ball
1.4 kW Type Return Spring
Bearing
4 O-Ring

Retainer
Brush Spring Pinion Gear

Idler Gear ~—————(Q %

Clutch Assembly
Steel Ball

Return Spring

mn;reusab\e part

# O-Ring Field Frame (Field Coil)
/,T‘\\ \
4 \? = Roller Bearing

Bearing

Armature

Roller Bearing

Starter Housing

Bearing

Armature

Starter Housing

§T0284
ST0286
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~ STARTING SYSTEM — Starter

8§T0372

$T0007

=

$T0373

§T0281

DISASSEMBLY OF STARTER
(See page ST-3)

1.

REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH ASSEMBLY

(a) Remove the nut, and disconnect the lead wire from
the magnetic switch terminal. :

(b) Remove the two through bolts. Pull out the field
frame with the armature from the magnetic switch
assembly.

{c) Remove the O-ring. (1.4 kw type only)

REMOVE STARTER HOUSING FROM MAGNETIC
SWITCH ASSEMBLY

(1.0 kW type)
{a} Remove the two screws

(b} Remove the starter housing with the idler gear, bear-
ing and clutch assembly.

(1.4 kW type)
(a) Remove the two screws

(o) Remove the starter housing with the pinion gear, idler
gear, bearing and clutch assembly.



STARTING SYSTEM — Starter

STO040)

S$T0198

No continuity

ST0200;

ST0017 ST0018

4.

ST-

INSPECT UNDERCUT DEPTH OF SEGMENT -~ -~

Check that the undercut depth is clean and free of foreigr
materials. Smooth out the edge.

Standard undercut depth: 0.6 mm (0.024 in.)
Minimum undercut depth: 0.2 mm {(0.008 in.)

If the undercut depth is less than minimum, correct it with
a hacksaw blade.

Field Frame (Field Coil)

1'

INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush lead.

If there is no continuity, replace the field frame.

INSPECT THAT FIELD COIL 1S NOT GROUNDED

Using an ohmmeter, check that there is no continuity be-
tween the field coil end and field frame.

If there is continuity, repair or replace the field frame.

Brushes
INSPECT BRUSH LENGTH

Using vernier calipers, measure the brush length.

Standard length:
1.0 kW type 13.5 mm (0.5631 in.)
1.4 kW type 15.5 mm (0.610 in.)
Minimum length:
1.0 KW type 8.5 mm (0.335 in.)
1.4 kW type 10.0 mm (0.394 in.)

If the length is less than minimum, replace the brush
holder and field frame.



ST-8 STARTING SYSTEM — Starter

ST001 QJ

No continuity

$T0062

ST0020

" Brush Springs

INSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush spring
separates from the brush. :

Standard installed load:

1.785 — 2.415 kg (3.9 — 5.3 1b, 18 — 24 N)
Minimum installed load:
1.2 kg (2.6 Ib, 12 N)

If the instalied load is less than minirf;um, replace the
brush springs.

Brush Holder
INSPECT INSULATION OF BRUSH HOLDER

Using an ohmmeter, check that there is no continuity be-
tween the positive (+) and negative (=) brush holders.

If there is continuity, repair or replace the brush holder.

Clutch and Gears

1.

INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idler gear and
clutch assembly for wear or damage.

If damaged, replace the gear or clutch assembly.

If damaged, also check the flywheel ring gear for wear or
damage.

INSPECT CLUTCH

Rotate the clutch pinion gear clockwise and check that it
turns freely. Try to rotate the clutch pinion gear coun-
terclockwise and check that it locks.

If necessary, replace the clutch assembly.

'
Eg
‘.5
*
i
A
i

b




STARTING SYSTEM —_Starter

ST-9

$T0042

$70221

ST0043]

Terminal C

—

Terminal 50

Continuity

$T0023

-

Switch Body

Terminal 50

Continuity

$T0024

Bearings

1.

INSPECT BEARINGS
Turn each bearing by hand while applying inward force.

If resistance is felt or if the bearing sticks, replace the
bearing. '

IF NECESSARY, REPLACE BEARINGS
(a) Using SST, remove the bearing.
SST 09286-46011

(b) Using SST and a press, press in a new front bearing.

SST 1.0 kw type 09285-76010
1.4 kw type 09201-41020

() Using a press, press in a new rear bearing.

Magnetic Switch

1.

PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity be-
tween terminal 50 and C.

If there is no continuity, replace the magnetic switch
assembly.

PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity be-
tween terminal 50 and the switch body.

If there is no continuity, replace the magnetic switch
assembly.
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STARTING SYSTEM — Starter

$70237

$70236

$T0044

Bearing
Idle Gear

Clutch Assembly

$70283

Pinion Gear
Idle Gear

Clutch Assembly

§70282

"~ ASSEMBLY OF STARTER

(See page ST-3)

1.

2,

3.

4,

NOTE: Use high-temperature grease to lubricate the
bearings and gears when assembling the starter.
PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature into the field frame.

INSTALL BRUSH HOLDER

(@) Using a screwdriver, hold the brush spring back, and

connect the brush into the brush holder. Connect the
four brushes.

NOTE: Check that the positive (+) lead wires are not
grounded.

(b) Place a new O-ring on the field frame.(1.4 kW type
only)

{c}) Install the end cover to the field frame.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
(@) Apply grease to the steel ball.
(b} Insert the steel ball into the clutch shaft hole.:

INSTALL GEARS AND CLUTCH ASSEMBLY
(1.0 kW type)
(a) Apply grease to the gear and clutch assembly.

(b) Place the clutch assembly, idler gear and bearing in
the starter housing.

(1.4 kKW type)

(@) Apply grease to the gears and clutch assembly.

(b) Place the clutch assembly, idler gear, bearing and
pinion gear in the starter housing.



STARTING SYSTEM — Starter

5. INSTALL STARTER HOUSING vt e
(@) Apply grease to the return spring. .
(b) Insert the return spring into the magnetic switch hole.

c) Place the starter housing on the magnetic switch and

1.0 kw Type insert the two screws.

ST0007
ST0281

6. INSTALL FIELD FRAME WITH ARMATURE TO
MAGNETIC SWITCH ASSEMBLY
(a) Place a new O-ring on the field frame. (1.4 kW type
- only
(b) Align the protrusion of the field frame with the
cutout of the magnetic switch.

1.0 kw Type

S$70309
$T0246




ST-12 _ STARTING SYSTEM — Staiter

{c) Install the two through bolts.

{d) Connect the lead wire to the magnetic switch ter-
minal C, and install the nut.

STO008 STO1S8

PERFORMANCE TEST OF STARTER

CAUTION: These tests must be performed within 3
to b seconds to avoid burning out the coil.

1. PERFORM PULL-IN TEST
(a) Disconnect the field coil lead wire from terminal C.

(b) Connect the battery to the magnetic switch as

shown. Check that the clutch pinion gear moves out-
ward. ~

If the clutch pinion gear does not move, replace the mag-
netic switch assembly.

2. PERFORM HOLD-IN TEST

While connected as above with the clutch pinion gear out,
disconnect the negative {-) lead from terminal C. Check
that the pinion gear remains out.

If the clutch pinion gear returns inward, replace the mag-
netic switch assembily.

S$T0031

3. INSPECT CLUTCH PINION GEAR RETURN

Disconnect the negative (=) lead from the switch body.
Check that the clutch pinion gear returns inward.

If the clutch pinion gear does not return, replace the mag-
netic switch assembly. "

$70032

4. PERFORM NO-LOAD PERFORMANCE TEST

(a) Connect the battery and ammeter to the starter as
shown.

{b) Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check that the
ammeter reads the specified current.

Specified current: 90A or lessat 115V

$T0033




STARTING SYSTEM — Starter Relay (MS)

STARTER RELAY (MS)

INSPECTION OF STARTER RELAY

LOCATION: In the No. 2 relay block of the engine com-
partment. :

ST-13

BEQ908

(a) Using an ohmmeter, check that there is continuity
8 between terminals 1 and 3.

LO 'S . {b) Check that there is no continuity between terminals 2
9 and 4.

if continuity is not as specified, replace the relay.

BEQO46

A

2. INSPECT RELAY OPERATION

{a) Apply battery voltage across terminals 1 and 3.

(b) Using an ohmmeter, check that there is continuity
between terminals 2 and 4.

If operation is not as specified, replace the relay.
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'CHARGING SYSTEM

PRECAUTIONS
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CH-2

CHARGING SYé'rEM — Precautions, Troubleshooting

PRECAUTIONS

1. Check that the battery cables are connected to the
correct terminals

2. Dlsconnect the battery cables when the battery is
given a quick charge.

3. Do not perform tests with a high voltage insulation
resistance tester.

4. Never disconnect the battery while the engine is run-
ning.

TROUBLESHOOTING

Problem Possible cause Remedy Page
Discharge warning Fuse biown Check “CHG"’ and
light does not light "“IGN"" fuses
with ignition ON and | Light burned out Replace light
engine not running . ] . ]
Wiring connection loose Tighten loose connections
IC regulator faulty Replace IC regulator CH-7
Discharge warning Drive belt loose or worn Adjust or replace drive belt CH-4
light does not go out | pattery cables loose, corroded or worn Repair or replace cables
with engine running
(battery requires fre- Fuse blown Check ""ENG" fuse
quent recharging Fusible link blown Replace fusible link
IC regulator or alternator faulty Check charging system CH-3
Wiring faulty Repair wiring




CHARGING SYSTEM — Charging Systém Circuit, On-Vehicle Inspection

CHARGING SYSTEM CIRCUIT®

Ignition Switch  Fuse
INE
AM1[—51iG1 _ENG - -8 -__.__r
AM2 IG2 (MA) 15A
b (MS) 7.5A !
G
Fusible
Lin.);_ 1 S 1 t
AL | . F IGN
Fusibl use
A i % A 75A
- 15 T
1268 AM2 30A (MS)
(MA/
7M-GTE) Discharge !
100A Warning )
(MS) 100A Light Stator Coil
Fusible
Link (MA) (MS)
MAIN 2.0U] ’ -
~ Rator Coil !
l Battery | ' -
T CHG 75 A - - =
_J_ Alternator

CHOB00

pper Level

CHO002

CHQ282

ON-VEHICLE INSPECTION

1.

CHECK BATTERY SPECIFIC GRAVITY
(a) Check the specific gravity of each cell.

Standard specific gravity
When fully charged at 20°C (68°F): 1.25 — 1.27

If not within specifications, charge the battery.
(b) Check the electrolyte quantity of each cell.
If insufficient, refill with distilled (or purified) water.

CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES

(a)

Check that the battery terminals are not loose or cor-
roded.

(b) Check the fusible links and fuses for continuity.



CH-4

CHARGING SYSTEM — On-Vehicle Inspection

CHO004 CHOO39

‘ Alternator
Fan Pulley :

Crankshaft Pulley CHO230

SSTB

EC0003 EC0004

aasnal  dosasn assaal

‘CORRECT WRONG . WRONG

CHO086

~ 3,

INSPECT DRIVE BELT

{a) Visually check the belt for separation of the adhesive
rubber above and below the core, separation from
the belt side, severed core, separation of the rib from
the adhesive rubber, cracking or separation of the

ribs, torn of worn ribs or cracks in the inner ridges of-
the ribs.

If the belt has any of the above defects, replace it:

(b) Check the drive belt deflection by pressing on the
belt at the points indicated in the figure with 10 kg
{22.0 1b,98 N) of pressure.

Drive belt deflection:

New belt 10 — 12 mm (0.40 — 0.47 in.)
Used belt 15 — 17 mm (0.59 — 0.67 in.)

If necessary, adjust the drive belt deflection.

(Reference)

Usmg SST, check the drive belt tension.
sST A 09216-00020

SST B 09276-00030

Drive belt tension:
New belt 70 — 80 kg
Used belt 30 — 45 kg

If necessary, adjust the drive belt tension.

NOTE:
® “New belt”” refers to a belt which has been used less
than 5 minutes on a running engine.

® “‘Used belt”” refers to a belt which has been used on a
running engine for 5 minutes or more.

® After installing the drive belt, check that it fits properly
in the ribbed grooves.

® Check with your hand to confirm that the belt has not
slipped out of the groove on the bottom of the crank
pulley.

® After installing the belt, run the engine for about 5
minutes and recheck the deflection or tension.

INSPECT FUSES FOR CONTINUITY

® CHG75A
® IGN 75 A
©® ENGINE 15 A




CHARGING SYSTEM — On-Vehicle Inspection

CHO464

Disconnect Wire

from B Terminzil E Ammeter
— +

——L———ﬁﬁs

Alternator

— + (o]
: - Voltmeter""r
Batte ryI =
- CHO008
135 - 151V ‘ 10 A or Less
13
1415 \0 20 30 2
Q
v A
Voltmeter Ammeter

CH0412 CHO010

5.

VISUALLY CHECK ALTERNATOR WiRING “AND
LISTEN FOR ABNORMAL NOISES

{a) Check that the! 'wiring is in good condltlor;.“““

{b) Check that there are no abnormal noises from the
alternator while the engine is running.

CHECK DISCHARGE; _VVARNING LIGHT CIRCUIT
(a) Warm up the engine and turn it off.
{b) Turn off all accessories.

(c) Turn the ignition switch to "ON”. Check that the
charge light is lit.

(d) Start the engine. Check that the light goes out.

If the light does not operate as specified, troubleshoot the
charge light circuit.

CHECK CHARGING CIRCUIT WITHOUT LOAD

NOTE: If a battery/ alternator tester is available, connect
the tester to the charging circuit according to the
manufacturer’s instructions.

(@) If a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows:

® Disconnect the wire from terminal B of the alterna-
tor and connect the wire to the negative (=) ter-
minal of the ammeter.

® Connect the test lead from the positive (+) ter-

minal of the ammeter to terminal B of the alterna-
tor.

® Connect the positive (+) lead of the voltmeter to
terminal B of the alternator.

® Ground the negative (-) lead of the voltmeter.

{b) Check the charging circuit as follows:
With the engine running from idling to 2,000 rpm,
check the reading on the ammeter and voltmeter.

Standard amperage: 10 A or less
Standard voltage: 13.9 — 15.1 V at 25°C (77°F)
13.5 — 14.3 V at 115°C (239°F)

If the voltage reading is greater than standard voltage,
replace the IC regulator.
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CHARGING SYSTEM — On-Vehicle Inspection

o

| “Terminal F
rmma

%)

CHO328

Voltmeter

30 A or More
20 3¢
\O %
>
A
Ammeter

CHO067 CHO068

If the voltage reading is less than standard voltage, check
the IC regulator and alternator as follows:

® With terminal F grounded, start the engine and check
the voltage reading of terminal B.

® |f the voitage reading is more than standard voltage,
replace the IC regulator. '

® |f the voltage reading is less than standard voltage,
check the alternator.

CHECK CHARGING CIRCUIT WITH LOAD

{a) With the engine running at 2,000 rpm, turn on the

high beam headlights and place the heater fan con-
trol switch on “‘HI".

{b) Check the reading on the ammeter.
Standard amperage: 30 A or more

If the ammeter reading is less than 30 A, repair the alter-
nator. (See pages CH-7)

NOTE: If the battery is fully charged, the indication will
sometimes be less than 30 A.



CHARGING SYSTEM — Alternator  CH-7

ALTERNATOR
COMPONENTS

Rotor

Front Bearing

) ' @
~
Drive End Frame N\, .j
oy oo
X Bearing Cover
. \ Rear Bearing
X 2

% Retainer Brush Holder and Cover

Rubber Insulator IC Regulator

()

Pulley Terminal Insulator————@

Rectifier End Frame

&

Rear End Cover

Brush

Rectifier Holder
CHO329

DISASSEMBLY OF ALTERNATOR

1. REMOVE REAR END COVER
(a) Remove the nut and terminal insulator.
(b} Remove the three nuts and end cover.

CHO330

2. REMOVE BRUSH HOLDER
Remove the two screws, brush holder and cover.

CHO331
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"CHARGING SYSTEM — Alternator

CHO332

™_ssT A

CHO333

CHO335

3.

REMOVE IC REGULATOR
Remove the three screws and IC regulator.

REMOVE RECTIFIER HOLDER
(a) Remove the four screws and rectifier holder.
(b) Remove the four rubber insulators.

REMOVE PULLEY

(a) Hold SST A with a torque wrench, and tighten SST B
"~ clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-lIb, 39 N-m)
{b) Check that SST A is secured to the rotor shaft.

{c) As shown in the figure, mount SST C in a vise, and
install the alternator to SST C.

{d) To loosen the pulley nut turn SST A in the direction
shown in the figure.

CAUTION: To prevent damage to the rotor shaft, do
not loosen the pulley nut more that one-haif of a turn.

(e) Remove the alternator from SST C.
{f}  Turn SST B and remove SSTs A and B.
(@) Remove the pulley nut and pulley.

REMOVE RECTIFIER END FRAME
{a) Remove the four nuts.

{b) Using SST, remove the rectifier end frame.
SST 09286-46011

REMOVE ROTOR FROM DRIVE END FRAME



CHARGING SYSTEM — Alternator

Continuity

CHO190

No continuity

CHO191

CHO245

No continuity

CHO246

—iCH
INSPECTION AND REPAIR OF ALTERNATOR
Rotor gt ,
1. INSPECT ROTOR FOR OPEN CIRCUIT B

Using an ohmmeter, check that there is continuity be-
tween the slip rings. -

Standard resistance (cold): 2.8 — 3.0 Q
If there is no continuity, replace the rotor.

INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the rotor.

If there is continuity, replace the rotor.

INSPECT SLIP RINGS

(a) Check that the slip rings are not rough or scored.
If rough or scored, replace the rotor.

(b) Using calipers, measure the slip ring diameters.

Standard diameter: 14.2 — 14.4 mm
(0.5659 — 0.567 in.)
Minimum diameter: 12.8 mm (0.504 in.)

- If the diameter is less than minimum, replace the rotor.

Stator

1.

INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the coil leads.

If there is no continuity, replace the drive end frame
assembly.

INSPECT STATOR FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the coil leads and drive end frame.

If there is continuity, replace the drive end frame assemb-
ly.



CH-10 i CHARGING SYSTEM — Alternator

CHO247

CHO248

CHO485

CHO486

Brushes

1.

INSPECT EXPOSED BRUSH LENGTH
Using a scale, measure the exposed brush length.

Standard exposed length: 10.56 mm (0.413 in.)
Minimum exposed length: 1.5 mm (0.059 in.)

If the exposed length is less than minimum, replace the
brushes.

IF NECESSARY, REPLACE BRUSHES
(@) Unsolder and remove the brush and spring.

(b) Run the wire of the brush through the hole in the

brush holder, and insert the spring and brush into the
brush holder.

(c) Solder the brush wire to the brush holder at the
exposed length.

Eprsed length: 10.5 mm (0.413 in.)

(d) Check that the brush moves smoothly in the brush
hnlder.

(e) Cut off the excess wire. _
(f)  Apply insulation paint to the soldered point.

Rectifiers (Rectifier Holder)

1.

INSPECT POSITIVE SIDE RECTIFIER

(@) Using an ohmmeter, connect one tester prove to the
positive (+) stud and the other to each rectifier ter-
minal.

(b) Reverse the polarity of the tester probes.

(c) Check that one shows continuity and the other
shows no continuity.

If not, replace the rectifier holder.



CHARGING SYSTEM —.Alternator

Ohmmeter

: (a) Connect one tester probe to each’ rec_:'tifier terminal _
@ Negative (~) Terminal

» - CH-11
2. INSPECT NEGATIVE SIDE RECTIFIER;‘""’Z .

and the other to each rectifier negative (~) terminal.

(b) Reverse the polarity of the tester probes.
(]

Check that one shows continuity and the other
shows no continuity.

if not, replace the rectifier holder.

CHO468

Bearings

1. INSPECT FRONT BEARING

Check that the bearing is not rough or worn.

CHO227

s

2. |IF NECESSARY, REPLACE FRONT BEARING
(a)

Remove the four screws and bearing retainer.

CHO228

Socket Wrench (b)

Using a press and socket wrench, press out the front
bearing.

CHO380



CH-12 CHARGING SYSTEM — ‘Alternator

CHO199

CH0200

SST

CHO201

4.

(c) Using SST and a press, press a new front bearing
into the drive end frame. '

SST 09608-20012 (09608-00030)
(d) Install the bearing retainer with the four screws.

INSPECT REAR BEARING
Check that the bearing is not rough or worn.

IF NECESSARY, REPLACE REAR BEARING
(8) Using SST, remove the bearing cover and bearing.
SST 09820-00021

(b) Using SST and a press, press in a new bearing and
the bearing cover.

SST 09285-76010



CHARGING SYSTEM — Alternator

CHO218!

SST A

§ST 8B

CHO213

CHO357

ASSEMBLY OF ALTERNATOR
(See page CH-7)

1.
2.

3.

4,

INSTALL ROTOR TO DRIVE END FRAME

INSTALL RECTIFIER END FRAME

{a) Using a plastic-faced hammer, lightly tap in the énd
frame. .

(b) Install the four nuts.

INSTALL PULLEY ~

(a) - Install the pulley to the rotor shaft by tightening the
pulley nut by hand. o

(b) Hold SST A with a torque wrench, and tighten SST.B
clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-1b, 39 N-m)
(c) Check that SST A is secured to the pulley shaft.

{d) As shown in the figure, mount SST C in a vise, and
install the alternator to SST C.

(e} To torque the pulley nut turn SST A in the direction
shown in the figure.

Torque: 1,125 kg-cm (81 ft-lb, 110 Nm)
(f) Remove the alternator from SST C.
{g) Turn SST B and remove SSTs A and B.

INSTALL RECTIFIER HOLDER
(a) Install the four rubber insulators on the lead wires.

(b} Install the rectifier holder with the four screws.



CH-14 CHARGING SYSTEM — Alternator

CHO330

CHO0220

7.

“ INSTALL BRUSH HOLDER AND IC REGULATOR

(@) Place the brush holder.

(b) Install the IC regulator and brush holder to the rear
end frame horizontally as shown in the figure.

NOTE: Make sure the brush holder's cover doesn’t slip -
to one side during installation.

(c) Tighten the five screws until there is a clearance of at
least 1 mm (0.04 in.) between the brush holder cover
and connector. o S

INSTALL REAR END COVER
(a) Install the end cover with the three nuts.
(b) Install the terminal insulator with the nut.

MAKE SURE ROTOR ROTATES SMOOTHLY
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A-2 . SERVICE SPECIFICATIONS — Engine Mechanical

ENGINE MECHANICAL .
Sﬁ%cif ations |

S

: Drive belt deflection or tension |, . w/10kg (22.1 Ib, 98 N} w/ SST (Reference)
‘Water Pump — Alternator New belt - 10 =.12:mm 0.39 - 0.47 in. 70 - 80 kg
. Used belt 15 - 17 mm 0.59 - 0.67 in. 30 - 45 kg
Cngnkshaft - PS pump New belt | 7- 8mm 0.28 - 0.31 in. 55 — 65 kg
e ‘ Usedbelt | 9-11mm 0.35 - 043in. 25 - 40kg
‘ ‘Crankshaft — A/C compressor - New beit MA | 7 = 9.5'mm 0.28 - 0.374in. 53 - 77 kg
L - MS s|- 75 = 9.5 mm 0.295 - 0.374in. 53 - 77 kg
S o , Used belt MA | -105~12mm 0.413 -~ 047 in. 30 - 40 kg
o o , - MS | 10-13 mm 0.39 - 0.51 in. 30 ~ 40 kg
Engine coolant capacity '
MA _ ,
w/ Heater or air con. M/T | 8.1 liters’ 8.5 US qts 7.1 imp. qts
AT 8.0 liters 85 US gts 7.0 Imp. qts -
(" wlo Heater or air con. M/T 7.5 liters 7.9 US qgts 6.6 Imp. gts
' AT 7.4 liters 7.8 US qts 6.5 Imp. qts
MS.(GCC Countires*)
w/ Heater or air con. " 8.5 liters 9.0 US qts 7.5 Imp. gts
w/0 Heater or air con. 7.8 liters 8.2 US qgts 6.9 Imp. qts
MS (Others)
w/ Heater or air con. ' 7.8 liters 8.2 US qts 6.9 Imp. qts
w/o Heater or air con. ‘ 7.1 liters 7.5 US qts . 6.2 Imp. qts
Engine oil capacity
Dry fill
‘ 7M-GE MA (GCC Countires®) 5.0 liters 5.3 US qts 4.4 Imp. gts
7M-GE MA (Others) 4.9 liters 5.2 US qgts 4.3 Imp. qts
7M-GE MS 5.3 liters 5.6 US qgts 4.7 Imp. qts
7M-GTE (M/T) 5.1 liters 5.4 US qts 4.5 Imp. qgts
7M-GTE (A/T) 5.0 liters 5.3 US qts 4.4 Imp. gts
Drain and refill
w/o Oil filter change )
MA 3.9 liters 4.1 US qts 3.4 Imp. qts
MS 4.1 liters 4.3 US qts 3.6 Imp. qts
w/ Oil filter change ‘
MA ' _ 4.2 liters 4.4 US qgts 3.7 Imp. qts
MS ' 4.4 liters 4.7 US qgts 3.9 imp. qts
Battery specific gravity 1.25 — 1.27 when fully charged at 20°C (68°F)
High-tenéion cord resistance Limit 25 k) per cord
Spark plug
Conventional tipped type
Type ND Q20R-U
NGK BCPRBEY
Air gap 0.8 mm 0.031 in.
Platinum tipped type
Type 7M-GE ND PQ16R
NGK BCPR5EP11
7M-GTE ND PQ20R-P8
NGK BCPRBEP-N8
Air gap 7M-GE 1.1 mm 0.043 in.
: IM-GTE 0.8 mm 0.031 in.

C-'_C:?_untrie'sk: Saudi Arabia, Sultanate of Oman, Bahrain, United Arab Emirates, Qatar, Kuwait.




SERVICE SPECIFICATIONS — Engine Mechanical” - A-3
Specrflcatrons (Cont'd)
Ignition timing . T/M in N range | 10°BTDC @ idle -
; _ ‘ | Iw/ Terminals T (TE1) and E1 short-crrcurted]
1} Firing order _. _ 1-5~-3~-6-2-4
Valve clearance (cold) »intake 1. 0.15 - 0.25 mm 0. 0059 O 0098 in.
SR L | Exhaust  |:~0.20 — 0.30 mm 0.0079, ~ 00188 in.
“ldie speed TM-GE | ‘w/o TWC .| 800 rpm
' \w/ TWC 700 rpm
L o IM-GTE - | 800 rpm
Idie CO concentration ~w/o TWC +1.0 = 0.6 %
F SRR ‘ ‘w/TWC L 0=05% .
Dash pot settlng speed -.2,000 rpm
7intake manifold vacuumat idle speed '440 mmHg (1:7.32 in.Hg, 130 kPa) or more
i'Compressnon pressure ‘at 250 rppm ‘ B
- IM-GE “STD 1 1.0 kg/cm? 15‘6_p$i . 1,079 kPa
~ Limit 9.0 kg/em? 128 883 kPa
TM-GTE ':' ~ 'STD “10.0 kg/cm?  142psi T . 981 kPa
o Jerlt '8.0kg/cm? . 128 psi 883 kPa
Drfferentral of pressure between each cylrnder 1.0 kg/cm? (14 psi, 98 kPa) or less ,
Cylinder head- |- Warpage Cylinder block side Limit - 010 mm 0.0039 in.
e Intake manifold side  Limit 0.10 mm 0.0039 in.
Exhaust imanifold side - Limit 0.10 mm + 0.0038 in,

~ " Valve guide bore: - = . :8TD 11.000 - 11.027 mm O. 4331 = 0.4341 in.
| Y 0/S0.05 | 11050 - 11.077 mm 0.4350 — 0.4361 in.|
I Valve seat Refacing angle " 130°, 45°, 60°
‘ Contacting- angle 45° e TR
Contacting width 1.0 - 1.4 mm - 0.039'- 0.055 in. -

, Valve guide .
" bushing '

Inside diameter .
.Outside diameter. -~ . - 8TD

'so1o '6.030 mm

0.2366 — 0.2374 In. |

11.033 — 11.044 mm 0.4344 - 0.4348 in. |,
__ 0/$ 0.05,| ©11.083 — 11.094 mm 0.4363 — 0.4368 in.|
Replacrng temp (Cyhnder head side) | .90°C - - - . ~194°F '
"Valve | "Valve overall Iength : STD - g98.15 mm 3.8642 in.
- CeoT T T Limite 97.76 mm /3.8484 in.
“Valve face angle e _ | 4a5° '_
Stem drameter intake | 5.970 — 5.985 mm. 0. 2350 -0.2358.in.|
|  Exhaust | 5.965 — 5980 mm’ ~ 0.2348 . |
Stem oil clearance - STD 'Intake | 0,025 - 0.060 mm 00010 - 6.0024 in.
’ e  Exhaust | 0.030 - 0.065 mm  0.0012 — 0.0028 in.
Limit Intake 0.08mm._ .. .00031in,
v R _ Exhaust 010mm  0.0039in.
| Valve margin thickness  STD 1.3.mm 0051 in.
- Limit - 0.5 mm L 0.Q20 in.
Valve spring Free length 41.84 mmias or 0y "€‘?1.6394 in.
Installed height | -85 mm'’ 1378 in.
Installed load at 35 mm (1.378 in.) | :
| o ‘8§D 16 kg 35 Ib 157 N
“Squareness Limit 1.5 mm 0.059 in.
Valve lifter Lifter diameter 8TD 27.976 - 27,985 mm 1.1014 - 1.101 8 in.
B Oil clearance 'STD’ 0.015 - 0.046 mm  0.0006 - 0.0018 in.
S -~ Limit 010 mm*~ - 0.0039 in;
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- SERVICE SPECIFICATIONS — Engiﬁe' Mechanical

Specifications (Cont’d)

Piston ring end gap

7M-GE (w/o TWC) and 7M-GTE

- Intake, exhaust | Warpage :
mfanlgf'ci aar';l%er Intake Limit 0.10 mm 10.0039 in.
: - Exhaust 7M-GE Limit - 0.75 mm 0.0295 in.
TM-GTE Limit 0.50 mm 0.0197 in.
Intake chamber Limit 0.10 mm . 0.0039 in.
Camshaft Thrust clearance STD 0.08 — 0.19 mm 0.0031 - 0.0075 in.
Limit 0.30 mm 00118 in.
Journal oil clearance
No. 1 STD 0.035 -~ 0.072 mm 0.0014 - 0.0028 in.
Limit 0.13 mm 0.0051 in. ‘
No.2 — No. 7 STD 0.025 - 0.093 mm  0.0010 - 0.0037 in.
Limit '0.13 mm 0.0051 in.
Journal diameter No. 1 STD 26.949 - 26.965 mm 1.0610 — 1.0616 in.
No. 2 - No. 7 STD 26.888 - 26.975 mm 1.0586 - 1.0620 in.
Circle runout Limit 0.03 mm © 0.0012 in. :
1. Cam lobe height _
{ Intake 7M-GE (MA) STD 38.36 mm 1.5102 in.
| ' Limit 38.00 mm 1.4961 in.
7M-GE (MS) STD 38.16 mm 1.5024 in.
: Limit 37.85 mm 1.4901 in.
7M-GTE STD 38.35 mm 1.5098 in.
Limit 38.00 mm 1.4961 in.
Exhaust 7M-GE (MA) STD 38.36 mm 1.56102 in.
Limit 38.00 mm 1.4961 in.
Others STD 38.35 mm 1.5098 in.
Limit 38.00 mm 1.4961 in.
Idler pulley Free length 69 mm 2.72 in.
tension spring
Cylinder block Cylinder head surface warpage Limit 0.05 mm 0.0020 in.
Cylinder bore STD STD 82,99 - 83.04 mm 3.2673 —~ 3.2693 in.
. v Limit 83.24 mm 3.2772 in.
0/S 0.50 Limit 83.74 mm 3.2968 in.
Cylinder block main journal bore
STD Mark 1 64.024 - 64.030 mm 2.5206 — 2.5209 in.
Lo Mark 2 64.031 - 64.036 mm 25209 - 25211 in,
Mark 3 64.037 - 64.042 mm 2.5211 — 2.5213 in.
U/S 0.25 64.022 -~ 64.046 mm 2.5205 — 2.5215 in.
Piston and Piston diameter 7M-GE STD 82.90 - 82.95 mm 3.2638 ~ 3.2658 in.
piston ring 0/S 0.50 | 83.40 - 83.45 mm  3.2835 - 3.2854 in.
TM-GTE “8§TD 8291 - 82.96 mm 3.2642 - 3.2661 in.
0/S 0.50 83.41 - 83.46 mm 3.2839 — 3.2858 in.
Piston oil clearance 7M-GE STD 0.08 - 0.10 mm 0.0031 — 0.0039 in.
Limit 0.13 mm 0.0051 in.
TM-GTE STD 0.07 - 0.09 mm 0.0028 - 0.0035 in.
Limit 0.13 mm 0.0051 in.

No. 1 STD 0.29 - 0.44 mm 0.0114 - 0.0173 in.
Limit 0.74 mm 0.0291 in.

No. 2 STD 0.25 - 0.53 mm 0.0098 — 0.0209 in.
Limit 1.13 mm 0.0445 in.

Oil STD 0.10 - 0.44 mm 0.0039 - 0.0173 in.
Limit 1.04 mm 0.0409 in.
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A-5

Specifications (Cont’'d)

“ Piston and 7M-GE (w/ TWC) | _ -
?ggg{‘d’)'"g o No. 1 STD 0.23 - 0.38 mm 0.0091 - 0.0150.in.
) Limit 0.68 mm » 0.0268 in.
No. 2 STD - 0.25 - 0.53 mm 0.0098 - 0.0209 in.
Limit 113 mm - 0.0051in.
oil STD 010 ~040mm  .0.0039 - 0.0157 in.
Limit 1.00 mm’ 0.0394 in.
Piston ring groove clearance o __ E
No. 1 Limit 0.03 - 0.07 mm 0.0012 - 0.0028 in.
, No. 2 Limit - - 0.02 - 0.06 mm 0.0008 — 0.0024 in.
Connecting rod | Thrust clearance STD 0.160 — 0.296 mm - 0.0063 - 0.0117 in.|
~ and bearing - | - o Limit 0.3 mm 0.012 in.
Big end inner diameter” o ' '
o STD Mark 1 55.0156 — 55.025 mm 2.1659 — 2.1663 in:
L' | Mark 2 55.026 - 55.035 mm '2.1664 — 2.1667 in.
¢ . .~ Mark3 | .55.036 - 55.045 mm 2.1668 = 2.167.1.in.
U/S 0.25 -55.015 - 55.045 mm 2.1659 - 2.1671 in.
Connecting rod bearing center wall thickness SRRRRER e v SR L A |
STD .. Mark 1...]..1.490.-.1.495 mm._.. 0.0587 — 0.0589 in.
Mark 2 - 1.496 - . 500 mm”‘;"?"""" 0. 0589 - 0.0591 ln.
Mark 3 | 1501 - 1,505,mm. .:0.0591 —.0.0593 in.
Mark 4 1,506 ~ 1.510,mm . ,0.0593.— 0.0594in.
Mark 5 1511 = 1.515 mm_ .. 0.0595 — 0.0596 in.
, U/S 0.25 1.622 - 1.632 mm . .0.0639 —.0:0643 in.|
Bearing oil clearance STD 0.021 - 0.053 mm. . 0,0008 —.0. 002_,1 in.
Limit 007 mm. .. - -0.0028 in,, .
Busing inside diameter 122.005 - 22.01 7 mm 0.8663 — 0 8668 in.
Piston pin oil clearance STD 0.005 - 0.011 mm 0.0002.- 0.0004 in.
3 Limit 0.02 mm - 0.0008.in. -, ,
Piston pin diameter 21.996 — 22.009 mm: 0.8660 — 0.8665 in.
Rod bend Limit  per 100 mm (3.94 in)| 0.05 mm 0.0020 in.
Rod twist Limit per 100 mm'(3.94 in)| 0.15 mm , 0.0059 in.
Crankshaft and Thrust clearance STD 0.05 - 0.25 mm 0.0020 - 0.0098 in.
bearing L, Limit 0.30 mm . 0.0118in.
Thrust.washer thickness STD 2925 - 2975 mm . .0.1152 - 0.1171.in.
- 0/S 0.125] 2988 -~ 3,038 mm .0.1176 —0.1196 in.
Main journal oil clearance STD 0.030 — 0.048 mm 0.0012 - 0.0019 in.
P Limit 0.07 mm 0.0028 in.
Main-journal diameter :- N :
' STD Mark O 60.007 — 60.012 mm 2:3625 — 2.3627 in.
Mark 1 -60.001 — 60.006 mm .2.3622 — 2.3624 in.
e Mark 2 59.994 — 60.000 mm 2.3620 — 2.3622.in.
U/s-0.25 59.730 - 59.740 mm 2.3516 — 2,3520 in.
Main bearing center wall:thickness . et
STD... Mark 1 1.988 - 1.991 mm 0.0783 ~ 0.0784.in.|
Mark 2 1.992 - 1.994 mm 0.0784.— 0.0785;in..
‘Mark 3 1.995 ~ 1.997 mm 0.0785 = 0.0786"i."
Mark 4 1.998 ~ 2.000 mm 0.0787 - 0.0787 in.
Mark 5 2.001 — 2.003 mm 0. 0788 0 0789 m
U/s 0.25 2.123 - 2.133 mm 0. 0836 — 00840 |n
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SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont'd)

T

Cran_kshaft and Crank pin diameter STD . Mark O 51.993 - 52.000 mm 2.0470 - 2.0472 in.
?82.2'?%) Mark 1 51.985 — 51.992 mm 2.0466 — 2.0469 in.
Mark 2 51.976 - 51.984 mm 2.0463 - 2.0466 in.
U/S 0.25 ) 51.725 - 51.735 mm 2.0364 — 2.0368 in.
Circle runout ‘ Limit 0.06 mm 0.0024 in.
Main journal taper and out-of-round - .
. Limit 0.02 mm 0.0008 in.
Check pin journal taper and out-of-round - '
Limit 0.02 mm 0.0008 in.
Pump drive Thrust clearance. . STD © 0.06 — 0.13 mm 0.0024 - 0.0051 in.
shaft A Limit - 0.30 mm 00118 n.
Oil clearance STD 0.025 — 0.066 mm 0.0010 - 0.0026 in.
‘ Limit 0.08 mm ~ 0.0031 in. o
Journal diameter Front - 40.959 - 40.975 mm- 1.6126 — 1.6132in.|
Rear 32.959 ~ 32.975 mm 1.2976 - 1.2982 in.

Torque Specifications

Part tightened

Camshaft timing pulley x Camshaft

Oil pump drive pulley x Oil pump drive shaft
Crankshaft x Crank pulley

Crankshaft x Flywheel

Crankshaft x Drive plate

Air intake chamber x Intake manifold

Air intake chamber x Air intake connector (7TM-GE)
Throttle body x Air intake connector

Cylinder head x No. 1 and No. 2 cylinder head cover
Cylinder head x No. 3 cylinder head cover
Cylinder head x Cylinder block

Cylinder head x Spark plug

Cylinder head x No. 2 engine hanger

Cylinder head x Heat union

Cylinder head x EGR cooler

Cylinder head x Camshaft bearing cap

Cylinder head x intake manifold

Cylinder head x Delivery pipe

Cylinder head x Exhaust manifold

Cylinder head x Distributor (7M-GE)

Cylinder head x Cam position sensor (7M-GTE)
Connecting rod cap x Connecting rod

Cylinder block x Main bearing cap

Cylinder block x Oil nozzle

Cylinder block x Timing belt case x Idler pulley
Cylinder block x Oil pump drive shaft thrust plate

kg-cm ft-b N-m
500 36 49
220 16 22

2,700 195 265
750 54 74
750 54 74
180 13 18
180 13 18
130 9 13

25 22 in.-Ib 25
180 13 18
800 58 78
180 13 18
400 29 39

. 600 43 59
140 10 14
200 14 20
180 13 18
180 13 18
400 29 39
140 10 14
140 10 14
650 47 64

1,040 75 102
250 18 25
500 36 49
145 1 14
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TURBOCHARGER SYSTEM
Speclflcatlons
Turbocharger | Turbocharging pressure  M/T  STD 0.39 - 0.53 kg/cm?
~ ' SENL (5.5 — 7.5 psi, 38 — 52 kPa)
AT STD 0.34 - 0.42 kg/cm2 ¥
(4.8 — 6.0 psi, 33 - 41 kPa)
Bearing shaft axial play: . .8TD 0.13 mm (0.0051 in.) or less
Torque specifications
Part tlghtened ‘kg-cm._ . ftb . er -
Turbocharger x Turbin outlet elbow ‘440 32 43
Oil pipe x Turbocharger 130 9 13
Woater pipe x Turbocharger 75 65 in.-lb 7.4
il pipe x Cylinder block (Bolt) 350 25 34
Oil pipe x Cylinder block {Nut) 130 9 13
Turbocharger stay x Turbocharger ) 810 59 - 79
Turbocharger stay X Engrne mountlng bracket 590 43 58"
Turbocharger x Exhaust manifold 450 33 : - 44
Front exﬁéust prpe X Turbocharger | 630 46 S 62
EFI fSYSTEM
‘Specifications o
Fuel pressure Fuel pressure ~ " at No vacuum- .+ | 2.3 - 2.8 kg/cm?
regulator ~y .. 1| {33 — 40 psi, 275 kPa)
Cold start - Resistance Ceul 2540
injector . - . Fuel leakage ‘One drop or less per minute
Injector Resistance 7M-GE 1.18=-340Q
. : TM-GTE 20— 38 Q
" Injection volume 7M-GE 657~ 80-cc (4.0 — 4.9 cu in.) per 15 sec.
" IM-GTE 7107 =114 cc (6.2 = 7.0 cu in.) per 15 sec.
. Difference between each injector 9 cc.(0.5 cu rn) or less
. Fuel leakage _ One drop or less per minute
Throttle Clearance between stop '
position sensor screw and lever Between terminals Resistance
IM-GE - | 7M-GTE _
0 mm {0 in.) T VTA - E2 0.3 - 6.3k
.0.40 mm-(0,01567-in,) | 0.5.mm (0.0197 in) DL = E2 Less than 2.3 k2
0.75 mm {0.0295 int)-| 0.9:mm.{0.0354 in,) DL = E2 o0
Throttie valve fully . -
opened position VTA - E2 35 -103k{
= o ) VC -E2 4,25 — 8.25 kQ
ISC valve Resistance B1 - S1orS3 10-30Q
B2 - S2 or S4 10 -30Q
Solenoid Resistance i+ NO.10
resistor +B — ) 3 Q each
No. 30
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A

Sp

vecifications (Cont'd)
| cold start Resistance ~ w/ TWC STA — STJ 25 - 50 Q below 15°C (59°F)
wltrx':!re:g".:'j'vrvltch ' . 60 - 85 Q above 30°C (86°F)
- ; o STA - Ground 25 -85 Q - _
Resistance. w/o TWC - STA — STJ 20-40 Q below 30°C (86°F)
‘ 40 - 60 O above 40°C (104°F)
_ STA - Ground 20 - 80 s - :
Fuel pump Resistance _ Approx. 0.7 Q
Resistor _ : , :
VS8V (FPU) Resistance | 30-500Q
_ Air flow meter | Resistance 7M-GE E2 - VS | 20-600Q
o {Measuring plate fully closed)
20 - 1,200 Q -
(Measuring plate fully open)
. E2 -VC 200 - 400 O ' '
. _ E1-FC : Infinity :
{ o C _ (Measuring plate fully closed)
Zero _ .
. (Other than closed position)
E2 - THA 10 - 20 kQ  at =20°C (-4°F)
4 ~7kQ at 0°C (32°F)
2-3kQ - at-20°C (68°F)
09 - 1.3k at 40°C (104‘fF)
0.4 - 0.7 kQ at 60°C (140°F)
7M-GTE KS — E1 0
E1 — KS 5 ~10kQ
VvC — E1 10 - 15 k)
E1 — VC 5 - 10 kQ _
E2 — THA _ 10 - 20 kQ at —20°C (-4°F)
4 - 7kQ at 0°C (32°F)
2 -3k at 20°C (68°F) .
0.9 - 1.3k at 40°C (104°F)
L 04 - 0.7k at 60°C (140°F)
N Water temp. Resistance 10 - 20kQ - at —20°C (—4°F)
sensor ' ‘ 4 -7kQ * at 0°C (32°F)
2 -3k at 20°C (68°F)
0.9 -13kQ at 40°C (104°F)
0.4 - 0.7 kQ at 60°C (140°F)
: 02 -04kQ at 80°C (176°F)
ECU_ NOTE: _
SR ® Perform all voltage and resistance measurements with the computer connected.
® Verity that the battery voltage is 11V or above with the ignition switch is ON.
Voltage
Terminals Condition STD voltage (V)
BATT - E1 -
IG S/W ~ E1
"M-REL - E1 ignition S/W ON 10 - 14
+B (+B1)
B (B1)“'—"E’1‘ .




SERVICE SPECIFICATIONS = EF|-System

Specifications (Cont'd)

ECU (Cont'd) Terminals

57D voltage V)

IDL - E2

VC (VCC) - E2

Ignition S/W ON

10-14

Throttle valve open =

4-6

‘Throttie valve filly closed

. _Throttle valve fully-open 4-5
Measuring plate'fully closed 4-5
. easuring plate fully open .02 - 0.
vs - E2 ing plata fully open
. dling" - " 2-4
3,000 rpm i3 03 -1.0
S " Ignition"S7W 4-8
KS - E2 b bt
. _ 2-4
VC - E2 : o 4-8
THA - E2 | Ignition S/W ON | Intake air temperature 20°C (68°F) 1-3
THW - E2 | Ignition S/W ON | Coolant temperatirs 80°C (176°F) | 0.1 - 1.0
No. 10 LA
No. 20 - E02 Ignition 9-14
No.30 EO ,
STA - E1 Cranking. 6 - 14
| -E1 ignition S/W ON 9-14
sca A

IGF, IGT - E1

~ [ 07-10

| "IGdA, IGdB - E1

ding

Ignition S/W ON

| 540 mmHg (21.26 inHg,

“"Approx. 2.8~

engine running

"HAC - E2
Hg;100.0-kPa) Approx. 3.8
W - E1 No trouble (“CHECK ENGINE" ' -4

"A/C -ET

“Air ‘coriditioni

T -E1

Ignition S/W ON

short”

Check connector

. : Shift position 0
’NSW (A/T) —E1 | Ignition S/W ON
. . o ey Se ;2 e e s . _ . 1 0 -1 4
. " Clutch pedal not depressed 0
®N/C (M/T) —E1 | Ignition S/W ON
Clutch pedal depressed 10 - 14
“ Defogger S/W OFF 10 - 14
DFG ~ E1 | Ignition S/W ON ‘
Defogger S/W ON 0
. Headlight S/W OFF 10 - 14
P - E1
Headlight S/W ON 0

*1 7M-GE only

a2 e



SERVICE SPECIFICATIONS — EFI System

Specifications (Cont'd)

€U {Cont'd)

R

Resistance
Terminals -Condition Resistance {{2)
: Throttle valve open .. 0
IDLE - E2 — -
~ . .Throttle valve fully closed - Less than 2,300
Throttle valve fully open 3,500 = 10,300
VTA - E2 ——— <
. Throttle valve fully closed . 300 - 6,300
VC (VCC) - E2 - 200 - 400
o Measurin plate fully closed 20 - 600
VS - E2 _Teaerng Y
e Measuring plate fully open 20 - 1,200
2KS — E1- S - %
E1 — KS - 5,000 ~ 10,000
VC — E1 - 10,000 - 15,000
E1 — VC - 5,000 — 10,000
THA - E2 | Intake air temperature 20°C (68°F) 2,000 — 3,000
THW -~ E2. | Coolant temperature 80°C (176°F) 200 - 400
1,62 - G - -
G "G- G 140 - 180
NE - G.T ' -
1ISC1, ISC2
’ - +B - 10 - 30
ISC3, I1SC4 'L
HAC - E2 -

2,900 - 4,200

~Fuel cut‘rpm

Fuel cut rpm

1,800 rpm
Fuel return rpm 1,200 rpm
R *1 7M-GE only
B f’z' 7M-GTE only
(;:‘ » £ . - -
*-Torque Specifications
Part tightened kg-cm ft-lb N-m _
: Fuel ﬂﬁmp x Fuel tank A 35 30 in.-b 34
Cold start injector x Intake chamber 55 48 in.-lb 54
--Pressure regulator x Delivery pipe 250 18 ‘ 25
. No. 2 fuel pipe x Pressure regulator 250 18 25
‘Pulsation damper x Delivery pipe 400 29 39




SERVICE SPECIFICATIONS — EFl System, Cooling System, Lubrication System A-11
Torque Specifications (Cont’d)
Part tightened kg-cm - ftlb ' Nm

~ Cold start injector tube x Delivery pipe 300 22 : 29
¢ Cold start injector tube x Cold start injector 180 13 18
* No. 1 fuel pipe x Fuel pipe support 300 22 o 29 .
: ISC valve x Intake chamber 130 9 .13

Air intake connector x Intake chamber 180 13 PR 18 ‘

Throttle body x Air intake connector 130 9 o e 18
COOLING SYSTEM
Specifications

EnginéA coolant capacity ~ See page A-2 N _
"~ Thérmostat Valve opening temperature 86 - 90°C - 187 — 194°F

Valve lift at 100°C (212°F) 8 mm (0.31 in.) or more
Radiator Relief valve opening pressure STD 0.75 - 1.05 kg/cm? .
‘ (10.7 - 14.9 psi, 74 — 103 kPa)
Limit -0.6 kg/cm? 8.5 psi 59 kPa
Torque Specifications
Part tightened kg-cm N ft-lb N'm

Drain plug ‘ _ 300 22 29

Water outlet x Water outlet housing 65 56 in.-lb 6.4

Water pump x ‘Cylinder block 180 13 . 18
LUBRICATION SYSTEM
Specifications '

Engine oil capacity See _pagé A-2

at,Idle speed
at 3,000 rpm

Oil pressure

0.3 kg/cm? (4.3 psi, 29 kPa) or more

2,5~ 5.0 kg/cm? 36 — 71 psi 245 — 490 kPa

Oil pump Body clearance
Side clearance

Gear backlash

R
- Limit

STD
Limit

0.0041 - 0.0069 in.
" 0.008 in.
0.0012 - 0.0035 in.
0.0059 in.
0.020 - 0.024 in.

0.1056 ~ 0.175 mm

0.035 in.




> SERVICE SPECIFICATIONS - Lubridation System, Ighition System

“Torque Specifications

SRISINSNE RIS

e Part tightened ’ kg-cm ft-b N'm
* Engine oil drain plug 350 25 34
* Ol pump cover x Oil pump body ‘ 75 65 in.-Ib 74
" Relief iiélve x Oil pump cover 375 27 ' ’ 37
* Oil pumnp strainer x Oil pump body (MA only) 130 9 13
- Oil pump x Cylinder block 220 16 C22
- Oil pump strainer x Cylinder block (MA only) 60 52 in-lb . B9
Oil pump outlet pipe x Oil pump 350 25 34
Oil pump outlet pipe x Union , 350 25 34
oil pan x Cylinder block 130 9 . 13
Oil pressure regulator x Cylinder block (7M-GE only) 145 . 10 14
‘Oil pressure regulator plug ' 7 . 378 , 27 37
Oil filter bracket x Cylinder block ) 500 ’ 36 49

("' IGNITION SYSTEM

Ignition timing ; 110° BTDC @ idle
[w/ Terminals T (TE1) and E1 short-circuit] -
Firing order 1-5-3-6-2-4
High-tension Resistance ’ Limit 25 k{ per cord
- cord .
Sbark plug Conventional tipped type
' Type ND Q20R-U
NGK BCPR6EY
Air gap 0.8 mm 0.031 in.
Platinum tipped type '
Type 7M-GE ND PQ16R
NGK BCPR5EP11
7M-GTE ND PQ20R-P8
. A NGK BCPRGEP-N8
Air gap 7M-GE STD 1.1 mm  0.043in.
- Limit 1.3 mm 0.051 in.
TM-GTE STD 0.8 mm 0.031in.
: Limit 1.0 mm 0.039 in.
‘| lgnition coil Primary coil resistance at cold
B 7M-GE MA 0.24 - 0.30 Q
B “MS 0.41 - 050 )
7M-GTE 03-05Q
Secondary coil resistance
7M-GE MA 8.2 - 124 k)
MS 10.2 - 13.8 k{)
Distributor Air gap NE, G1 and G2 Pickups 0.2 - 0.4 mm 0.008 ~- 0.016 in.
g'r\\n-p%Esi ti%rn Pickup coil resistance
sensor NE, G1 and G2 Pickups 140 - 180 Q
(7M-GTE)




SERVICE SPECIFICATIUNS — STarung oysisn, wiiaiguny wyesrns

STARTING SYSTEM

\

Starter

Rated voitage and output power

12V 1.0 kW 12V 1.4 kW
No-load characteristic Ampere| 90 Aorlessat11.5V -
pm 3,000 rpm or more 3,500 rpm or more
Brush Length STD 13.5 mm 0.531 in. 15.5 mm 0.610 in.
Limit 8.5 mm 0.335 in. 10.0 mm 0.394 in.
Spring installed load STD 1,785 - 2,415 g
(39 ~-531b,17 - 24 N) —
Limit 1.2kg 261 12N -
Commutator
Quter diameter STD 30 mm 1.18 in. ’ —
Limit 29 mm 1.14 in. -
Undercut depth  STD 0.6 mm 0.024 in. —
Limit 0.2 mm 0.008 in. —
Circuit runout Limit 0.05 mm 0.0020 in. -
CHARGING SYSTEM
Drive belt tension See page A-2
Battery specific gravity when fully charged at 20°C (68°F) 1.25 - 1.27
Alternator Rated output 12V 70 A
Rotor coil resistance 28-300Q
Slip ring diameter STD 14,2 - 144 mm 0.559 -~ 0.567 in.
Limit 12.8 mm 0.504 in.
Brush exposed length STD 10.5 mm 0.413 in.
Limit 1.5 mm 0.058 in.
Alternator Regulating voltage  at 25°C (77°F) 139 -15.1V ' '
regulator (IC) at 115°C (239°F) 13.56 - 143V
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'NEW CAR FEATURES

introduction \

New Model Highlights

Technical Description
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TD-102 DIFFERENTIAL — LSD

DIFFERENTIAL .

LSD (Limited-Slip Differential)
CONSTRUCTION

Thrust washers and clutch plates are mounted,
in alternating sequence, between the side gears
and the differential case. 3

Four projections of the thrust washers fit into
the guide grooves of the differential case, and the
clutch plates are splined to the side gears.

A barrel shaped compression spring is fitted be- -
tween the left and right side gears to keep the
thrust washers pressed up against the clutch
plates via the retainers and side gears.

This means, in effect, that the side gears are kept
pressed against the differential case (via the
thrust washers and clutch plates) by the spring.

E:l—l'f‘ z
A 5 A 1

Differential
Case RH

Compression Spring

Thrust Washers
Side Gear

Differential Case LH

"Differential Pinion Retainer

Thrust Washer

Differential
Pinion




DIFFERENTIAL — LSD TD-103

. large difference in the rates at whi<.:h the left and right wheels turn (as, for example,
ere is a 1a ge ‘ ) a co rresponding difference is produced in the rates at which the side
the v.elrucle 1§ lcornel;lnrgn This difference would result in slippage between the thrust washers
and dlfferent“; ‘ casethu e.are pushed together by the spring, friction torque is created between
lutch plates. Since thes lates (that is, between their surfaces, which are in direct contact with
_ ";}St ;va;'};;stx-lguzh:ti:ﬂfpts to make the differential case and side gears rotate as a unit. This is
}.other).

the “limited slip effect”.

‘ . Drive Pinion
Ring Gear . :
Differential Pinion
/ Side Gear
i

H]J Side Gear Shaft
e
~

9
/NN

RH Diffe;ential Case

Thrust Washer

LH Differential Case

Clutch Plate

Compression
Spring RH Retainer

LH Retainer




SUSPENSION — TEMS

SUSPENSION

TEMS (For Australia Only)

TEMS stands for the Toyota Electronic Modulated Suspension. . .
This is 4 system in which the damping force of the 4 shock absorbers is changed automatically dep

ing on the d riving conditions and which delivers superb riding comfort and better driving stability. - :

The shock absorbers’ damping force chax.lges in. 3 stages. . . .
Also. the driver can select 2 modes. A diagnosis system and fail-safe function are also included.

LOCATION OF SYSTEM COMPONENTS

. itch TEMS Indicator
Stop Light Switc Vehicle Spee d Sensor Actuators

Steering Sensor

Throttle Position
Sensor ’

Actuators

Absorber Control’
Computer

Selector Switch

Check Connector
Neutral Start Switch



FUNCTION OF COMPONENTS

Selector Switch

Sensors

Steering Sensor -

Stop Light Switch

Vehicle Speed Sensor

3 .
! ——-r Actuator Shock Absorber
|
|
! Absorber
1 Control

Computer

Neutral Start Switch

TEMS Indicator

(Automatic Transmassion Only)

Throttle Position Sensor

ECU

|
|
{
I
I
I
|
[
|
I
| TCCS

Component

Function

Selector Switch

There are 2 buttons, “Normal” and ““Sport”, by which the
driver selects the damping force mode.

Steering Sensor

This detects the direction in which the steering wheel is
turned and the turning angle.

Stop Light Switch

This sends a braking signal to the computer.

Vehicle Speed Sensor

This sends a vehicle speed signal to the computer.

TEMS Indicator This indicates the damping force conditions of the shock
absorbers. : :

Shock Absorber These shock absor_bers have'a built-in rotary valve which
changes the damping force in 3 stages.
By a signal from the computer, the actuator drives the

Actuator

shock absorber control rod (rotary valve) and changes the
damping force.

Absorber Control Computer

This computer uses signals from each sensor and
controls the shock absorber damping force according to
the mode selected.

Throttle Position Sensor

This detects the throttle valve opening angle and sends
signals to the absorber control computer through the
TCCS ECU.

Neutral Start Switch
(Automatic Transmission only)

This sends signals to the computer that the shift position
is the “N’’ or “P” range.




TD-106 SUSPENSION — TEMS

WIRING DIAGRAM

Ignition Switch

e

TEMS Indicator

£

F.L ) | - Selector Switch
Neutral Start | A
£ Switch
. - )
-
F.L H
. Starter ":
Motor

TCCS ECU

Stop Light -
Switch
Stop .
- Lights =

T Check

Connest_or .~
<l P

L ﬁ. Steering Sensor

Vehicle
Speed
Sensor

l

=

Actuators

.|F

. M/T— Open
A/T— Short



BODY — FRONT SEAT _ TD-137

FRONT SEAT

STEPLESS RECLINING ADJUSTER SYSTEM

1. Description

A stepless reclining a&juster system was adopted in which the reclining angle of the front seats (driver
and passenger) can be steplessly adjusted.

Also, a Quick System was adopted in which the seat can be reclined forward or backward with one
touch by operating the Quick Lever. ‘

Connecting
Rod

Front Seat Cushion

"~ Reclining
- Handle Axle
2. Construction and Operation

STEPLESS RECLINING ADJUSTMENT

1) Construction
——— Hinge pin when seen from the front

The same axis as the Inner Gear and Sproket: ‘——2 4 "; : ;
The same axis as the Upper Arm and Crown Gear:

Upper Arm
Fastened to the Seat Back Side

Inner Gear
Fastened to the Seat Cushion
Side (except when the Quick
/ System is operating)
5 ; ; ? =

o Sp"toické{!

Sprocket

Hinge Pin
Crown Gear Inner Gear (29 Teeth)
Hinge Pin (Eccentric Axis) (30 Teeth)
—— See from A

To Inner
Adjuster




TD-138 BODY — FRONT SEAT -

2)

Operation

® If the reclining adjuster knob is turned, the sprocket, which is linked to the knob by a chain,
and the hinge pin, which is linked to the sprocket by serrations, are turned.

@ As the hinge pin rotates it raises the upper arm by slidii\g it against the inner gear.

® Since the inner gear is fastened to the seat cushion side, (except when the Quick System is

operating), center 0, of the upper arm crown gear fastened to the seat back turns with center
O, of the inner gear as its axis. '

) Therefore, the upper arm crown gear turns around the innér gear by the turning of the hinge
pin. Furthermore, when the hinge pin has made N turns, the reclining angle of the seat back
can be expressed by the flowing formula,

: ‘@ : Reclining Angle, N : No. of Turns of Hinge Pin
x 360° ~ Z, : No. of Inner Gear Teeth (29)
' ' Z, : No. of Crown Gear Teeth (30)

Z, -2,

a =N x Z

Therefore, « = 12° x N and one turn of the hinge pin reclines the seat back 12°.

Connecting Chain

Reclining Adjuster Knob

Sprocket

Sprocket T ),"
w

Reclining Angle : 0°

0,
0, Upper Arm
Crown Gear Inn(%r i)((}eeczlx)r
Hinge Pin Angle : 0° 90° 180° 270° 360°

(One Turn of Hinge Pin)




N HEVI-II----‘ -

‘ormal Position

jure below shows the state where the seat back is locked in the normal position. At this. time;
wl is engaged in the latch on the outer circumference of the inner gear (® , ®). Moreover, the
- which moves as one with the quick lever is pressed by the tension spring on the back surface of

wl and the pawl is locked with the latch of the inner gear.
ermore, in the normal position, the seat back can be steplessly reclined.

Inner Gear

Spacer

Tension Spring

Foward Reclining Position

"he figure below shows the seat back reclining forward. The quick lever is operated in direction A
vith the seat back in the normal position. At this time, the spacer releases from the pawl and the

‘orce of the pawl pressing on the latch is removed.

back reclines forward. (Direction B)
Also, even if the seat back returns to the normal position, it will return to the originally set reclining

position.




TD-140 BODY — FRONT SEAT

3. Backward Reclining Lock Position

The figure below shows the seat back reclined backward. _

As with forward reclining, the quick lever is operated and the pawl releases from the latch of the inner
* gear. Next the seat back reclines and the pawl is locked with the latch (®, © ) of the inner gear.

Further, in the backward reclining lock position, stepless reclining of the seat back can be done. Also,

even if the seat back is returned to the normal position, it will return to the originally set reclining

position. ' ' '

POWER SIDE SUPPORT AND POWER LUMBAR SUPPORT
1. Description |

The previous manual side support and lumbar support systems have been changed to electrical systems
to improve their manipulability.

LUMBAR |

SIDE

\ 4

Lumbar Support Motor

Lumbar and Side Support Switch




2. Construction and Operation

POWER SIDE SUPPORT ADJUSTMENT

Previously, by turning the adjustment knob on the side of the seat, the support link was moved to
carry out side support adjustment. A
As opposed to this, with the power side support adjustment system, a coﬁiieé;ting rod connected to a
screw nut on the side support motor is moved left or right, moﬁﬁg"thé'ﬁﬁﬁpbﬁ link and adjusting the
side support. : . R

Lumbar and Side Support Switch
POWER LUMBAR SUPPORT ADJUSTMENT

Previously, lumbar support adjustment was accomplished by moving a lever on the side of the seat
which moved the support pad linked to the torsion bar forward or backward.

Now however, with power lumbar support adjustment, the screw nut on the lumbar support motor is
moved and the torsion bar linked to it moves the support pad forward or backward, making stepless
adjustment possible.

._Lumbar Support Motor

25

VN AR Full Forwgrd

- Function ¢ ———

L\ 4 g\ae

Support Pad

Function D




TD-142

BODY — FRONT SEAT

3. System Circuit

 LG. Switch

e g, C.B.
: Terminal )
Switc 8121953 Side Support
position Motor
‘ Spread o - o
Side OFF p=O=1—~0
o)
Close Q)
e Push
]
i Lumbar _QFF o Q_: Lumbar Support
I Release Motor
Push
Spread Q'SY* Close
Release 3 2
,= | — =
= [— R —]
98 7 5

Lumbar and Side Support Switch

Connecter for Lumbar and Side Support Switch



BODY ELECTRICAL SYSTEM — CRUISE CONTROL SYSTEM TD-149

CRUISE CONTROL SYSTEM (CCS)

Vehicle Speed Sensor
Actuator (LHD Models) Vacuum Pump (RHD Models)

Main Switch with Power Indicator ’
\ Parking Brake Switch
: Clutch Switch (M/T) ,
~ CCS Computer
Stop Light Switch
COMPONENT FUNCTION
Vehicle Speed Sensor This is mounted on the speedometer driven gear and produces pulse

signals. The cruise control computer detects vehicle speed by
sensing the pulse frequency.

CCS Computer Receives signals from each sensor and controls total CCS functioning.

Actuator This is controlled by the CCS computer, to increase or decrease the
throttle valve opening angle. ' .

Control Switch This is used to control the CCS when setting the vehicle at a desired
cruising speed or resetting it at another cruising speed, and to cancel
the CCS. ' :

Main Switch with Power Indicator This is used to connect the CCS to the power source. .
: Lights up when the main switch is ON, indicating that power is being

supplied in the system.
Stop Light Switch
Parking Brake Switch
Output CCS release signals
Clutch Switch (M/T)

Neutral Start Switch (A/T)

Vacuum Pump (RHD Models) Supplies extra vacuum to the actuator when the vacuum in the
manifold is not sufficient.

Actuator (RHD Models)

Neutral Start Switch (A/T)




TD:150 = BODY ELECTRICAL SYSTEM — CRUISE CONTROL SYSTEM

WIRING DIAGRAM

Stop Light Fuse
OO

O

Igniton Fuse

1 L.
For Tailli 1}; Vacuum Pump ‘ Stop Light
Control Relay r q 1 . L%
: ' eh@‘ @ Stop Light Switch &/ J,-
= Main Switch

(D gze Actuator

— QG Oy

—0 ~~o—

: . Control
) & > . w
3) 2 _ Clutch Switch
g M) Starter
o~ o » )
s O—OTO—O~0O=,
O
‘ Switch (A/D
For ECTECU  Switc
T 5 O—=@ © @
1 g 5 (& o l - d)
2 b b ¥ 0 12 % Parking Brake
J- ™ 0 . Parking Brake Switch | Indicator Lamp
= = Speed Sensor H 13) X;‘;&‘;:“.x
= = = *!: Models with RHD
(-MAJ OR ‘CONNECTORS
\u
Cruise Control Computer Actuator Main Switch
[ 1[]6|s| — [4]|3]2]1 I S 2 1
171416(15 (1413|1211 10( 9 65|43
Control Switch Stop Light Switch Clutch Switch
n et
T 1]
C Le]2]3]




OPERATION

@ The construction and operation of the cruise control system is the same as previous systems.
(Basically, it is the same as that on the 1986 Celica ST 162 Series.) -

Main Switch

® Even though the Main Switch is in the ON position, if the Ignition Switch is turned off, the Main
Switch goes off at the same time. When the Ignition Switch is turned on again, the Main Switch

remains off. ; .

/,\ﬁ

s | '
0 - 1:. .
g Power Indicator .
~ Main Switch Assembly
Connector for Main Switch
OPERATION

1) Main Switch ON

o With the Ignition Switch ON, if the Main
Switch is turned ON, Terminal ® is
grounded by Terminal @ through the
On Switch, Off Switch and Relay Coil.

CCS
Computer (+B)
Light Control Relay

INlumination
Rheostat
CCS Computer

® The Relay Switch goes on and current »
flows to Terminal ®.
Also, since current is flowing through

. . Relay Coil

the Relay Coil through D,, even if the
Relay Switch is separated from the On =
switch, it remains ON. (Self-hold Circuit)
The Power Indicator Lamp Lights up.

)

R
Power t
Indicator

2) Main Switch OFF

® When the Main Switch is ON, if the Off

Switch is pressed, the current flowing 1G. S/W =—(2)— ’*"j 8§,iputer (+B)
from D, is cut off and the flow of cur- (S)Rv'! ! 3 Light Control Relay
rent to the Relay Coil is stopped, causing I——"' o and Tlumination
s OFF,_‘x‘ 5
the Main Switch goes off. S/W ' 53 Rheostat
. o'ﬁ
® Also, when the Ignition Switch is turned Djf—%' }"“E CCS Computer
OFF, the Relay Coil is no longer charged Relay Coil

and the Main Switch goes off.



TD-152 BODY ELECTRICAL SYSTEM — CRUISE CONTROL SYSTEM

2. Vacuum Pump (Models with RHD)

CONSTRUCTION

~The vacuum pump is located between the vacuum outlet of the engine and the vacuum circuit of the
actuator, and supplies extra vacuum to the actuator when the vacuum in the manifold is not sufﬁcient
(as when the vehicle is climbing a hill or during full acceleration).

To Actuator
To Engine . _ B

rTo (
&(\

A-B Cross Section  A-C Cross Section

OPERATION

Check valve &) is normally kept open due to vacuum in the manifold, and supplies vacuum to the
actuator. When manifold vacuum is low, the computer sends a signal to turn the vacuum pump on. As
(-~ esult, vacuum is supplied to the actuator through check valve (B).

To Engine To Actuator

Vacuum Pump
<= Atmosphere




3. Vacuum Switch

This switch detects vacuum in the intake manifold. - _ _
It turns on when this vacuum is 170 mmHg or lower, and sends an ON signal to the computer.

To Cruise Control Computer

Diaphragm

To Vacuum Pump and Intake Manifold
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