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_INTRODUCTION — 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
thet pertain t0 &/ repair operations conteined in that section.
Read these precautions before starting any repadir task.
TROUBLESHOOTING tables are included for sach system to
hetp you diagnose the system probiem 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:

Pulley Seat

Water Pump Pulley

Water Pump Suction Cover

# Seal

# Gasket

Woater Pump Body
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Hustration:
what 10 do and where

The procedures are presented in 8 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 how to perform the task and gives
other information such as specifications and warnings.

Example:

Task heading: what to do

3. DISCONNECT CONNECTING ROD FROM PISTON
Using SST, press out the pin from the piston.

SST 09221-25022
{09221.00050. 08221.00130, 09221-00140)

Set part No. Component pert No.
Dezaif text: how to do it

() Install and alternately tighten the cap nuts in seversl
passes.

Torque: 500 k{-cm (36 ft-lb. 49 N-m)
~
Specification

This format provides the experianced technician with a FAST
TRACK to the information neaded. He can read the task head-
ings and onty refer to the detailed text when he needs it. Impor-
tant specifications and warnings alwaysstand out in bold type.

REFERENCES

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

SPECIFICATIONS

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

WARNINGS, CAUTIONS, NOTES:

® WARNINGS are presented in boid type. and indicate the
possibility of injury to you or other people.

® CAUTIONS are also presented in bold type and indicate there
is @ possibility of demage to thecomponents being repaired

® NOTES are separated from the text but do not appear in bold
type. They provide additional information to help you affi-
ciently perform the repair.
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ABBREVIATIONS USED IN THIS MANUAL

AAP Aunxikiary Acceleration Pump
A/C Air Conditioner

AS Air Suction

AT Automatic Transmission
BTDC Before Top Dead Center

c8 Choke Breaker

DP Dash Pot

ECU Electronic Controlled Unit
ER Electronic Fuel Injection
EGR Exhaust Gas Recirculation
ESA Electronic Spatk Advance
EX Exhaust [manifold. valve)
Ex. Except

FIPG Formed in Place Gasket

HIC Hot Idla Compensation

HAI Hot Air Intake

G Ignition

A grated Ignition A bl
IN Intake (manifold, valvel

ISC Idle Speed Conwol

W Laft-hand

LHD Left-hand Drive

Luce Long Life Coolant {Year Around Coolant}
MP Multipurpose

M/T Menual Transmission

o/s Oversized

PCV Positive Crankcase Ventilation
RH Right-hand

RHD Right-hang Drive

RON Research Octane Number
PS Powar Steering

SSM Special Service Materals
SST Special Service Tools

STO Standard

S/w Switch

TDC Top Deed Center

TP Throttle Positioner

T-VIS TOYOTA-Variable induction System
TVSV Thermostatic Vacuum Switching Valve
TWC Three.way Catalyst

u/s Undersized

VSv Vacuum Switching Velve
w/ With

w/e Without
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DESCRIPTION
4A-GE ENGINE
The 4A-GE engine is an in-ling 4-cylinder 1.6 liter DOHC 16 valve engine.
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ENGINE MECHANICAL

Description {4A-GE) EM-5

The 4A-GE engine is an in-line 4-cylinder engine
with the cylinders numbered 1.2-3-4 from the
tront. The crankshaft is supported by 5 bearings
spacified by the inside of the crankcase. These
bearings are made of aluminum alloy.

The crankshaft is integrated with 8 waights
which are cast along with it for balancing. Oil holes
are built into the center of the crankshaft for sup-
plying oil to the connecting rods. pistons and other
components.

This engine’s ignition order is 1-3-4-2. 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 combustion
chambers.

The intake manifold has 8 independent iong
ports and utilizes the inertial supercharging effect
to improve engine torque at low and medium
speeds,

Exhaust and intake valves are equipped with
iregular pitch springs 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 shatt are driven by a single timing belt.
The cam journa! is suppoited at 5 places between
the valve lifters of each cylinder and on the front
end of the cylinder head, 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
fifters. This permits replacement of the shims
without removal of the camshafts,

The resin timing belt cover is made in 3 pieces.
A service hole is provided in the No.2 belt cover
for adjusting the timing belt tension,

Pistons are made of higily temperature-resis-
tant aluminum alloy, and @ depression is 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 steel and
the No.2 compression ring is made of cast iron.
The oil ring is made of a combination of steel and
stainless steel. The outer diameter of each piston
nng is slightly largar than the diameter of the
pston and the flexibility of the rngs allows them
to hug the cylinder walls when they ere mounted
on the piston. Compression rings No.1 and No.2
work 10 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. W has 4
cylinders which are approximately 2 times the
length of the piston stroke. The top of the cylin-
ders is ctosed 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 8 water jacket, through
which coolant Is pumped to cool the cylinders

The oil pan Is boited onto the bottom of the
cylinder block. The oil pan is an oit reservoir mada
of pressed steel sheet. A dividing plate is included
inside the oil pan to keep sufficient oif in the bot-
tom of the pan even when the vehicleis tilted. This
dividing plate also prevents the oil from making
waves when the vehicle 1s stopped suddenly and
thus shifting the oil away from the oil pump suc-
tion pipe.
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STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

Moerk | Class Mark Class
i N
Hexagon Bolt aTy Stud bolt
head bolt “ o p g
@ hesd No § ST =~ No mark
\\ ov
T
—_— 47
@ No mark aT =
Hexagon
flange bolt — Grooved
@ No mark 47 =
w/wesher 4
hexegon bott
: 8T
Hexagon
head bok Two
protruding ST
fines
Hexagon Welded bolt
flange bolt Two
Wiwasher Io_:;l;uqu BT
hexagon boit !
= 4T
Hexagon
heed bolt Three
protruding Fai
fines




STANDARD BOLT TORQUE SPECIFICATIONS B8-3
SPECIFIED TORQUE FOR STANDARD BOLTS
r 4 épeciﬁcd torque
Claas D"':"":“" P’i“:"' Hexagon head bolt Hexagon flange bolt
kg-cm ‘I‘t-lb N'm kg-em ft-lb N'm
6 1 55 48 in.-lb 54 60 52 in-lb 59
8 1.25 130 9 13 145 10 14
10 1.25 260 19 25 290 2t 28
o 12 125 480 35 a7 540 39 53
14 15 760 55 75 850 61 a3
16 15 1.150 a3 113 -
8 1 65 56 in.-lb 64 -
8 125 160 12 16 -
10 1.25 330 24 32 =
6T
12 125 600 43 s9 =
14 15 930 67 91 I -
16 15 1.400 101 137 ' =
6 1 60 69 in.-Ib 78 90 78 in.-Ib 88
8 1.25 195 14 19 l 216 16 21
6T 10 1.25 400 23 39 440 32 43
12 1.25 730 53 72 810 59 79
14 15 - 1.250 90 123
6 1 110 8 " 120 9 12
8 125 260 19 25 290 ) 28
10 125 530 38 52 590 43 58
[ 12 125 870 70 95 1.050 76 103
14 15 1.500 108 147 1,700 123 167
6 15 2.300 166 226 S




FUEL SYSTEM

@ INJECTOR @ COLD START INIECTCR

INJECTOR

SOLENQID COIL TERMINAL

PLUNGER

NEEDLE VALVE EPH NG

The injector performs the injection of fuel n
accordance with a computercalculated iejection
signal, When s pulse from the computer s received
by the solenoid 03], the plunder s pulled against
spnng tension. Since the needle valive and plunger
are a single unit. 1the valve 15 also pulled off of the
seat and fuel is imjected a5 shown by the arrows.
Because tiw needle valve stroke is fixed, injection
continues as tong as the needle valve is open and
tuel volume is r:ontrolled by the duration of the

electrical pulse.

COLD START INJECTOR

4§ rucL

SOLENQID

ail
g TERMINAL

4

I
i o
1

[ RPRING PFLUNGER

A cold start injector, installed in the €onter ares of
the zir distribution chambar, is provided to imurove
starting when the engine is cold.

This inJector tunctions in acrordance with direc-
tions [rom the start injector time switch and only
during engine cranking whent the coolant tem-
perature 1s below 35°C

The injector 1ip employs a special desiyn to imhrove
mist spray.

When the start in| gctor time switch sidnal is applied
t0 the solenoid coil, tite plunger is pulled agains!
spring tension. Thus, the valve will open and fuel
will flow over the plunger e through the tnjuctor
tip. Once |he engine has beern started, current Lo the
start injector is cut off and injection 1$ terminated.



AIR INDUCTION SYSTEM

® AIR VALVE

AiR VALVE

CAaTE VALVE
FROM AIR CLEANEKX

TE AN DISTRIBUTION
cHAMBER

HEAT CON IMETAL

AT LOW 1TFMPEFIATUMHE

The air valve 1 8 fast idle device operated by a
bimetal and heat coil to Increase engine rpm when

the engine i cold.

GAIE VAL VE
FROM AiM 2| EANER

TO AR DISTHIBUTION
CHAMHBER

HEAT COIL HIF-;'I'ETAL

AFTEA WAHMEL LIP

OPERATION

When starling a cold engine, the gate valve is epan
altowiny air trom the air cleaner to bypass the
throttle valve and flow directly throuyh the air
valve te te alr intake chamlar,

Thus, everiheugh the throttle valve is in the closed
pasition, intake air velume i3 increased snd idle
speed will he slhightly faster than normal (fast idle).
When the enginc I§ started, eurrent bieging te flow
to the heat coil. As the bimetal s heulex, the gate
valve wall gradudlly cluse and angine MM will
ascrease.

Once warmed up, lhe gate valve wili be fully
closed. preventing air flow, and idie speed will
return to nermal,
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CHARGING SYSTEM

Page
PRECAUTIONS  oiawiacn s aaiwinss wonia w'amca e ars e i CH-2
TROUBLESHOOTING .......ccoiviineeiniiniinn CH-2
CHARGING CIRCUIT ..., .iuiiiviinnanannnsns CH-3
ON-VEHICLE INSPECTION . ..........c..ccuuunnn CH-4
ALTERNATOR . ..o asmmmsamsmnmssimmname s CH-7
ENGINE MAIN RELAY ............cccoininnnnnn. CH-1§



CHARGING SYSTEM — Precautions, Troubleshooting

PRECAUTIONS
1. Check that the battery cables are connected 1o tie
correct terminals.

2. Disconnect 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,
Problem Possible cause Remedy Page
Discharge waming Fuse blown Check *"CHARGE™ and
light does not light “IGN** {AE and AT) or
with ignition ON “AM2" (AW) fuses
and engine off B .
light burned out Replace light
‘Wiring connection lose Tighten loose connections
IC requilator faulty Repiace IC regulator CH-7
Discharge waming Drive belt loose or womn Adjust or repiace drive bett CH-4
light does not go out | gapyey cables loose, comaded or worm Repair or replace cables
with engine running v -
(battery requires fre- Fuse blown Sheck (:’.HARGE or
quent rechargingl ENGINE” fusa
Fusible link blown Replace fusible link
IC regulator or afternator faulty Check charging system CH-3
Wiring faulty Repair wiring




— CHARGING SYSTEM — Charging Circuit CH-3
CHARGING CIRCUIT
AE and AT
AMIC 251161 -&) -
AM2 1IG2 Fus
Fusible & o) ENGANE 4
‘ank1 é < Ignition (A:] 1
30A w Switch 10A [
—Is @AT)
Fus;blo 0
Lin| .
Fusible F
(‘;'2142034 Link N 2 f £ 2 5
g AM2 30A  §10a (aE) [ WA T !
Pl 76A (AT) ! 8 ¢
(S| . -
Cherge -] +—1
Warning & J
i -
Light VLE ! Stator Coit
: £% 5 Y
T F
Battery |
i R
Fuse -
CHARGE 7.5A Alternatar
AW

]
l

Ignition Switch
AM2 1G2

Fuse
ENGINE 10A

Engine
Main
Relay

00
2 Charge Warning Light

Fuse
CHARGE S5A

IC Regulator

Stator Coil

3
=&
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CHARGING SYSTEM — On-Vehicle Inspection

cHoaNd

cHos43]

CHODOA CHDOF|

4A-F

Water pump

4A-GE

Alternator

3 Alternator

Crankshaft

Water Pump

Crankshatt s

ON-VEHICLE INSPECTION

1.

INSPECT BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL

(a3} Check the specific gravity of each cell

Standard speclfic grevity
when fully charged at 20°C (88°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 pwified) water.

CHECK BATTERY TERMINALS AND FUSIBLE LINKS

ia) Check that the battery terminals are not foose or cor-
roded.

Ib} Check the fusible links for continuity.

INSPECT DRIVE BELT

(e) Visually check the belt for separetion of the adhesive
rubber above and below the core. core separation
from the belt side, severed core, separation ot the rid
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 of pressing on the belt
at the points indicated in the figure with 10 kg (22.0
1b.8B N} pressure.

Drive belt defiection:

4A-F
New beit 8.5 — 10.6 mm (0.336 — 0.413 in}
Used belt 10.0 — 12.0 mm (0.39 = 0.47 in.}
4A-GE
New belt 4 — & mm {0.16 ~ 0.20 in.)
Used belt 6 — 7 mm (0.24 = 0.28 in)

If necessary, adjust the drive belt deflection.
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[H]]:n=\/ SST8

® SSTA

100003 £C0004

lavaes)  dasasnl nosash

CORRECT WRONG WRONG

CHOOBS |

(Reference)
Using SST, check the drive beit tension.
SST A 09218-00020
SST 8 09216-00030
Drive belt tension:
4A-F
New beft 60— 70 kg
Used belt 40 — 55 kg
4A-GE
New belt 70 — 80 kg
Used belt 30 — 46 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 properiy
in the ribbed grooves.
® Check with your hand to comfirm that the belt has not
slipped out of the groove on the bottom of the crank
pulley.
® After installing the balt. run the engine for approx. §
minutes and recheck the deflection or tension.

CHECK FUSES FOR CONTINUITY

® CHARGE 7.5A {AE and AT), 6A (AW)
® IGN 10A (AE), 7.6A (AT)

® ENGINE 7.5A {AE), 10A (AT and AW}
® AM2 7.6A (AW)

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

[3) Check that the wring is in good condition.

() Check that there is no abnormal noise from the aiter-
nator while the engine is running.

INSPECT DISCHARGE WARNING LIGHT CIRCUIT

(a}  Warm up the engine and turn it off.

() Turn off all accessories.

(el Tuen the ignition switch to ON. Check that the dis-
charge waming light is lit.

({d} Start the engine. Check that the light goes out.

if the light doas not operate as specifiad, troubleshoot the
waming light circuit.
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CHARGING SYSTEM — On-Vehicle Inspection

Disconnect Wire
from Terminal B

L,
I

g
g

UHFAI

r
Il‘!.

Ammeter
Alternator
—_ <;ba
-]
- o
— Voltmeter
CHOOOR

1356 - 151V

[
fL ]

1017
Lk 1970

Voltmeter

Less than 10 A

A

Ammeter
€HE00S CHOO O}

|
Terminal F

Voltmeter

A

Ammeter
CHOOBT CHOOB

2.

CHECK CHARGING CIRCUIT WITHOUT LOAD

NOTE" If a battery/alvernator tester is available, connect
the tester to the charging circuit according to the
manufacturer’s instructions.

{a) If a tester is not availabie, connect a voltmeter and

ammeter to the charging circuit as follows:

® Disconnect the wire from terminal B of the altema-
tor and connect the wire to the negative {-) ter-
minal of the ammetar.

@ Connect the tast 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.

Ib) Check the cherging circuit as follows:

With the engine running from idling to 2,000 rpm,

check the reading on the ammeter and voltmeter.

Standard amperage: Less than 10 A

Standard voltage: 13.9 — 16.1 V at 25°C (77°F)
1356 — 14.3 V at 116°C {239°F)

If the voltage reading is greatar than standard voltage,

replace the IC regulator.

If the voltage reading is less than standard voltage, check
Ihe IC regufator and aliternator as follows:

® With terminel F grounded. start the engine and check
the voltage reading of terminal 8.

@ |If the voltage reading is higher than standard voitage,
replace the IC regulator.

@ If the voltage reading is less than standard voltage,
repair the altemator.

INSPECT CHARGING CIRCUIT WITH LOAD

(al With the engine running at 2.000 rpm, turn on the
high beam headlights and place the heater fan con-
trol switch at Hl.

b} Check the reading on the ammeter.

Standard amperage: More than 30 A

if the ammeter reading is less than 30 A, repair the alter-
nator. {See page CH-7)

NOTE: If the battery is fully charged, the indication will
sometimes be less than 30 A.



ALTERNATOR
COMPONENTS

Bearing Cover
Retainer

Front Bearing

Rubber Insulator

Drnive End Frame
Pulley -
' O

Boush

Rectifier Holder

% k @ Rear End Cover

Brush Holder
with Cover
0 IC Regulator

Terminal Insulator

Rectifier End Frame

DISASSEMBLY OF ALTERNATOR
1. REMOVE REAR END COVER
(a} Remove the nut and terminal insulator.
(b} Remove the three nuts and end cover
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CHARGING SYSTEM — Alternator

2.

REMOVE BRUSH HOLDER AND IC REGULATOR
Remove the five screws, brush holder and IC regulator.

REMOVE RECT{FIER HOLDER
(a) Remove the four screws and rectifier holder.
{d} Remove the four rubber insulators.

REMOVE PULLEY

{a) Hold SST A with a torQue wrench, and tighten SST8
clockwise to the specified torque.

SST 09820-63010
Torque: 400 kg-cm (29 ft-lb, 39 N-m)
{b) Check that SST A is secured to the rotor shaft

() As shown inthe figure, mount SST C in a vise, and
install the altemetor to SST C.

{d} To loosen the pufley nut tum SST A in the direction
shown in the figure.

CAUTION: To prevent damage to the rotor shaft, do
not toosen the pulley nut more that one-half of a turn.

fe) Remove the altemator from SST C.
(f)  Turn SST B and remove SSTs A and B.
{90 Remove the pulley nut and pulley.

REMO VE RECTIFIER END FRAME

(8) Remove the four nuts.

{b) Using SST. remove the rectifier end frame.
SST 09286-46011

REMOVE ROTOR FROM DRIVE END F AME



CHARGING SYSTEM — Alternator CH-8

INSPECTION AND REPAIR OF ALTERNATOR
Rotor

1. INSPECT ROTOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the slip rings.

Standard resistance {cold}: 2.8 — 3.0 Q1
It there is no continuity, replace the rotor.

2. INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the slip ring and the rotor

If thera is coatinuity, replace the rotor.

3. INSPECT SLIP RINGS
ta} Check that the slip rings are not rough or scored
if rough or scored, raplace the rotor.
{b) Using calipers. measure the slip ring diameters.

Standard diameter: 14.2 — 144 mm
{0.559 — 0.667 in.)

Minlmum diameter: 14.0 mm (0.551 in.)
If the diameter is less than minimum. replace the rotor.

- i i Stator

1. INSPECT STATOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity be-
tween the coil leads.

If thare is no continuity, replace the drive end frame
assembly.

Cros 2]

2. 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 . CHARGINGSYSIEM — Alternator

C0241

£HO414
Ohmmeter
I n |
| C
C)a
=
Positive Stud
Rectifier
Terminal
croses|

g
Thisisth&@%agcefu

Brush

matiEl acs.comidRvnigad/toyota-en

Minimum exposed length: 4.6 mm (0.177 in)

If the brush length is less then minimum. replace the
bnishes.

IF NECESSARY. REPLACE BRUSHES
(8}  Unsolder and remove the brush and spring.

(b) Run the wire of the brush through the hale 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.

Exposed length: 10.6 mm {0.413 in)

{d Check that the brush moves smoothly in the brush
holder

fe) Cut off the excess wire
()  Apply insulation paint to the soldered point.

Rectifier

INSPECT POSITIVE SIOE RECTIFIER

la)  Using an ohmmeter, connect one tester prove to the
positive stud and the other to each rectifier terminal.

b} Reverse the polarity of the tester probes.

() Check that one shows continuity and the other
shows no continuity.

it not. replace the rectitier holder.

sample. Download all 319 page(s) at



http://manualplace.com/product/toyota-engine-4a-f-4a-ge-repair-manual/

