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'MA70R-BLMVFQ

IN-3

MA70: With TM-GE
Engine

L - Left-hand Drive
R : Right-hand Drive

Q : Australia
v :  Gulf Countries®
N :  South Africa

Blank-: Other Countries

B : Toyota Suprd

§

L : Liftback

* Saudi Arabia, Kuwait, Oman

U.A.E., Qatar and Bahrain

M : 5-speed Manual
P : 4-speed Automatic




Transmission

Engine W58 A340E
Grade 5-speed Manual 4-speed Automatic
Destination Body Type
Australia MA70R-BLMVFQ MA70R-BLPVFQ
g;’fmﬁe; MA70L-BLMVFV MA70L-BLPVFV
Liftback TM-GE

South Africa

Other
Countries

MA70R-BLMVFN

MA70%-BLMVF

MA70k-BLPVF

# Saudi Arabia, Kuwait, Oman, U.A.E., Qatar and Bahrain
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The Toyota Supra is Toyota’s image leader car. The Supra has a good reputation,especially for its
body styling and high performance. Market needs, however, have been shifting towards more luxu-
rious and higher performance products. In response to this trend, Toyota has carried out a full model
change to make the Toyota Supra a pioneer model engineered with Toyota’s advanced technology
as well as a real volume-sales sports car.

The new Toyota Supra has been developed with the following objectives in mind:
p High performance worthy of a real sports car
» Sporty and powerful exterjor styling

&

p Sporty and high quality interior which gives the occupants a luxurious feeling

P Attractive new features ang equipment
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Driving Performance

@ The engine is the newly developed high performance 3.0 liter DOHC 24 valve 7M-GE engine.

@ A 4-wheel double wishbone suspension used on racing cars has been adopted. Also, for Australia,
the TEMS (Toyota Electronic Modulated Suspension), which controls the damping force of the
shock absorbers electronically in accordance with driving conditions, is offered as optional equip-
ment.

@ High performance 225/50 VR 16 tires, which are the most suitable for the new suspension, are
provided. This is the first time that Toyota has adopted high speed type tires with an aspect ratio
of 50%.

Ws8 Mar{ual or * A340E
Automatic Transmission * 15" Ventilated Disc Brakes
2 TM. ’
M-GE Engine 1-'5’.‘Elbe:cI!I'CII’li'q;’,'aI_ly MOdulated Shock
# Electronically Modulated sorbers (Optional for Australia)
Shock Absorbers

(OPtional for Australia) LiIIlitecl-S]jp Differential

* 225/50 VR16 Tires

* . .
* Double Wishbone Double Wishp, one Rear Suspension

Front Suspension
- T Steefing e
Rack & Pinion Type POWe * 16 Ventilated Disc Brakes

* 225/50 VR 16 Tires

7 : Newly Developed
* : Newly Incorporated
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Exterior

® Through the curved design and low overall height, the style has been made more sporty and aerody-
namic.

® With its accentuated, widely bulging fenders, which envelop the wheels, the design is one which
emphasizes the wide tread and gives a feel of stability.

@ By shortening the overall length by about 40 mm (1.6 in.) compared with the previous Supra, by
slanting the windshield steeply and by widening the center pillars, the wide cabin looks compact
apd the Supra’s sportiness is emphasized.

Wide Center Pillars

Hidden Rear Pillars

Large Wing Type )
Steeply Slanted Windshield Rear Spoiler (Optiona

Widely Bulging Fenders

Large Air Cut Flap Integrated With the Bumper
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Interior

® The interior is given a high class feel by the use of carefully designed color coordinates and soft
materials.

@ By adopting a large combination meter and grouping the switches around the steering wheel, a
functional cockpit appropriate for a sports car is created.

@ By the adoption of memory tilt and telescopic steering, the lengthening of the front seat sliding
range by about 30 mm (1.2 in.) toward the rear, and by increasing the head clearance by about
40 mm (1.6 in.), even tall persons can sit in the optimum driving position.

Memory Tilt & Telescopic Steering Large Combination Meter Suitable for a Sports Car

Push Button Type Heater Control Switches

Steering Wheel Mqunted
Cruise Control Switches

Coin Box

TEMS (Toyota Electronic Modulated Suspension)
Control Switches (Optional for Austmﬁ\:‘s}pe

eflex Type Built-in-trim Side Wi
5 r Box Defroster indow

2.liter Bass-
Front Speake

Jiter Bass-reflex Type
f{egf gpeaker Box (Optional)

8-way Adjustable Sports Seat
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7M-GE Engine

(%=~ TD-2

® The 7M-GE engine is a lightweight 3.0 liter DOHC engine which has been developed with the
SM-GE engine, mounted in the previous Supra for general countries and in the Cressida, as a base.

® This successor to the SM-GE engine incorporates 4 valves per cylinder, a new type Intake Air
Control System and the TCCS (Toyota Computer Controlled System) for a high output, super-
responsive engine with good fuel economy.

Engine

Item

IM-GE

TM-GE
(Australia)

No. of Cyls. & Arrangement

6 Cylinder, In-line

SM-GE

SM-E
(Australia)

——

—_—

——

4 Valves, DOHC,

2 Valves, DOHC,

2 Valves, OHC,

Valve Mechanism Belt Drive - Belt Drive Chain Drive
Combustion Chamber Pentroof Type —_— Multi-spherical Type Hemispherical Type
Manifold Cross-flow e =l g
Displacement cc (cu.in.) 2954 (180.3) - 2759 (168.4) ——
Bore % Stroke mm (in.) | 83 X 91(3.27 X 3.58) - 83 x 85 (3.27 X 3.35) et
Compression Ratio 9.2 —_ 8.8 -
EEC 150 kw @ 6000 rpm — 117 kw @ 5600 rpm —
Max. Output
SAE-NET -~ 140 kw @ 5800 rpm = 99 kw @ 4800 rpm
EEC 254 N-m @ 4800 rpm = 226 N-m @ 4400 rpm —
Max. Torque
SAE-NET - 245 N-m @ 4800 rpm - 216 N-m @ 3600 rpm
General Countries Australia
—— :TMGE Thee —— : TMGE 7 190
260 ----—- : SM-GE 7=t SMLE
E\ 240 1 140 T 140
& 220 260
£ 200 1120 —_ 71 120
53 —~ E 240 =
S 180 Je B Z 220 I+
100= 3 7100 T
180 =2 © - =
10 1 60
| 40 — 40
=20 420

| = 1 |

1 1 ]

1000 2000 3000 4000 5000 6000 7000
Engine Speed (rpm)

W
1000 2000 3000 4000 5000 6000 7000
Engine Speed (rpm)



1. High Output

@ Through the adoption of 4 valves per cylinder (2 intake valves and 2 exhaust valves), the intake and
exhaust surface area has been increased. As a result, intake and exhaust air resistance has been
reduced, and efficiency, especially at high engine speeds, has been greatly improved.

@ Since the camshafts operate the valves directly, the mass of the valve train is low. Through this
means, precise valve motion all the way up to considerably high engine speeds has been made
possible and high output has been obtained.

Intake Camshaft

Exhaust Camshaft

Exhaust Gas

Exhaust Valves

cludes a new type Intake Air Control System. Through its adoption, high output

in
® The TCCS now ge of engine speeds.

) ide ran
can be achieved over @ wide



i What is the new type Intake Air Control System?

On the 7M-GE engine, a control valve is installed in the center of the intake air cham-
ber, as seen in the figure below. This control valve opens and closes in accordance with
the engine speed and the throttle opening angle and controls the air intake passage.

Control Valve

<;:| From Air Flow Meter

Throttle Valve

Intake Air Chamber

As can be seen in the figure below, when the engine speed is lower than 4200 tpm,
higher torque can be obtained with the cont_rol valve closed. This is because at low
engine speeds, the effect of intake air inertia is greater when the air intake Passage is
long, and therefore, the intake efficiency pecomes better.

Control Valve Opened

Control Valve Closed

High

Torque

Low

0 4200

Engine Speed (rpm)




On the other hand, when the engine speed is greater than 4200 rpm, higher torque can
be obtained with the control valve open. This is because the intake air resistance is
greater if the air intake passage is long, and as a result, intake efficiency drops.

As shown in the figure below, when the throttle opening angle is greater than 60
degrees, that is, when high output is necessary, closing the control valve at low engine
speeds and opening the valve at high engine speeds, delivers high output over a wide.

range of engine speeds.

However, when the throttle opening angle is less than 60 degrees, that is, when high
output is not necessary, opening and closing the control valve in the opposite pattern
from above gives good fuel economy.

™
s
an
é 801 Closed Opened SOI High
[*] utput
:é’ 60
&
.E 40 =
3 Opened Closed {;"Of Good
S 20 o
2 ECOnomy
E 0
E 0 4200

Engine Speed (rpm)

_ Control Valve Operation




® By the use of platinum tipped spark plugs, ignition characteristics have been improved and more
efficient combustion has been made possible (For Australia only).

® By adopting a pentroof type combustion chamber, the flame propagation distance has been
shortened. This makes rapid, effective combustion possible.

Platinum Tipped Spark Plug

Pentroof Type
Combustion Chamber

3. Super-response

® Through the use of 4 yalve mechanism whereby the camshafts operate the valves directly, the valves’
following characteristics have been improved.

® Through the adoption of 4 three group fuel injection system, as described before, even when the

?n_gine conditions change suddenly, extremely fine adjostmentsof the injected fuel amount e
Injection timing have been maqe possible

® The ignition timing can be Precisely controlled by the ESA system,

® High fud :
&1 Performance fuel injectors, wigp good injected fuel atomization characteristics, have been

ado te : 3 3 5 :
havga (11 S_‘nce the plunger . these injectors is small and lightweight, that is, since the moving parts
OW inertial mass, their response i outstanding.



4. Others

@ By narrowing the angle between the intake valves and the exhaust valves to 50 degrees, the cylinder
head has been made compact.

® Since the maximum amount of fuel needed for a given period of time increases with higher per-
formance engines, a fuel pump has been adopted which provides a high output capacity. With this
system, when driving the car at high engine speeds with a heavy load, the output capacity increases.
When driving under normal conditions, the output volume is decreased in order to reduce power

consumption.
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Transmission

1. Manual Transmission

(7=~ TD-49

® The W58 manual transmission, which has been proven on the previous Supra, is used in the new

Supra.
Manual Transmission W58
Ist 3.285
2nd 1.894
= 3rd 1.275
Gear Ratio 5
4th 1.000
5th 0.783
Reverse 3.768
Type of Fluid API GL-4 or GL-5 SAE 75W-90 or 80W-90
Fluid Volume 2.4 liters (2.1 Imp. gts.)

2. Automatic Transmission

=~ TD-50

@ The A340E automatic transmission is a 4-speed Electronically-Controlled Transmission (ECT)
developed for use with high-performance engines such as the 22R-TEC, 6M-GE and new 7M-GE. A
lock-up mechanism is built into the torque converter.

Type of Fluid
BRI g

Automatic Trapgmission A340E
Ist 2.804
2nd 1.531
Gear Ratio 3rd 1.000
4th (Overdrive) 0.705

E I—
Reverse 2.393
—_ 0 0 @ @10 0 @ @]

ATF type DEXRON® [1
7.2 liters (6.3 Imp. qts.)

-



Suspension

@ A high performance suspension saitable for the new Supra as a high performance sports car has been
developed with the following items as the chief aim. Also, for Australia, the TEMS (Toyota Elec-
tronic Modulated Suspension) has been adopted as optional equipment.

» Good directional stability during high speed driving
P Good cornering performance during high speed driving
» High performance combined with good riding comfort

@ Both the front and the rear suspensions are double wishbone type with a geometry designed specifi-
cally for the new Supra.

Rear Suspension



MH-16 .
High-performance Chassis

1. Good Directional Stability

@ The lower arms on both the front and rear suspensions are of sufficient length, so the tread changes
very little during bound and rebound. This makes for better directional stability.

® By adopting a large caster of 8 degrees on the front suspension, directional stability has been
further improved. On the other hand, the caster trail has been optimized at 25 mm (0.98 in.), so
a natural steering feeling is assured.

Model New Previous
Item
“_;ad : 1486 mm (58.50 in.) 1466 mm (57.72 in.)
Camber —15’ 307
Caster 8° 4°30’
Caster Trail 25 mm (098 in.) 24 mm (0.94 in.)
Steering Axis Inclination 11" 10°30’
— REFERENCE —

The axis around which the wheel rotates as it turns to the left or right is called the steering axis. The
steering axis centerline as viewed from the side is generally tilted backward from the vertical as shown
in the left figure below. The angle formed by this line and the vertical is called caster, gqnd the distance
from the intersection of the steering axis centerline with the ground, to the centey of the tire-to-road
contact area is called caster trail. These ensure both Straight-ahead driving stability and wheel recovery
after turning.

Camber Steering Axis Inclination
Casler
Vertica Line——"" o . Vertical Line
teering
Tire Steering Axijs
Front
o
Caster Trai]
Side View




The steering axis is also tilted inward as viewed from the front as shown in the right figure in the pre-
viows page. This is called steering axis inclination, and is measured in degrees of tilt from the vertical.

The wheels of the car are installed with their tops tilted outward or inward as shown in the right figure
in the previous page. This is called camber, and is measured in degrees of tilt from the vertical. When
the top is tilted outward, it is called positive camber. Conversely, inward tilt is called negative camber.
Slightly negative camber provides better cornering performance by reducing the positive camber that
occurs when the body of the car tilts during cornering, as shown in the figure below.

Straight-ahead Driving Cornering

Positive
Camber A r [::> .

E

S P s g
Negative
Camber p
¢l ’E | B
VO b P e

2. Good Cornering Performance

@ Ball joints have been adopted for attaching the stabilizer bar in both the front and réar suspensions.
Compared to the previous bushing type, linkage rigidity is high and it is effective for even minute

rolls, so outstanding cornering performance is achieved.

® Since the camber of the front suspension is slightly Negative, better cornering performance can be

attained.




3. High Performance Combined with Good Riding Comfort

® Generally, during braking, the front of the body dives and the rear of the body rises, and during
acceleration, the reverse, with the front of the body floating up and the rear of the body squatting,
occurs. On the new Supra, the upper and lower arms of the front and rear suspension are placed in
the optimum locations to reduce this phenomenon to the minimum.

® The front and rear suspension upper arms are made of aluminum and the front and rear stabilizer
bars are hollow to reduce the unsprung weight. Asa result, riding comfort is further improved.

® Generally, compared to the Macpherson strut type or the semi-trailing arm type, the double wish-
bone suspension has a larger number of bushings and pall joints, so there is a tendency for a great
deal of friction to develop and for the riding comfort to suffer. In the new Supra, the use of
bushings with Built—in metal ring for the upper arm bushings of the front and rear suspensions, for
the lower bushings of the front and rear shock absorpers and for the front side bushings of the
front suspension lower arms, has kept friction in the suspension at an acceptably low level. These
bushings feature high rigidity in the perpendicular direction to the axis and soft characteristics in
the axial direction.

@ All the arms of the front and rear suspensions aré mounteq op the suspension members via bushings
and the suspension members are mounted on the body viy antj-vibration mounts. Through this
double anti-vibration system, vibration and noise transmitteq from the suspension to the body is
kept tO @ minimum.

4. TEMS (Optiona] for Australia) (7=~ TD-104
@ TEMS stands for the Toyota Electronic Modulated Suspension_

® The damping force of the front and rear shock absorbers ig automatically switched to one of 3
stages, Soft, Medium and Firm, according to the car’s driving conditions. Also, in order to inform
the driver of which of the 3 stages the damping force is currently set at, 3 TEMS indicator with the
following type of display is provided in the combination meter.

Damping Force Soft Medium Firm

e | =) | e

TEMS Indicator
Pws | | Jews | | P Tevs

=l

= 1




@® The driver can select either of the 2 modes shown below by operating the selector switch located
just in back of the shift lever.

» Emphasis on riding comfort —————— Normal Mode

» Enjoying a sporty ride Sport Mode

Normal Mode Sport Mode J i

e During ordinary driving, when the selector switch is on the Normal mode, the damping force of the
shock absorbers is Soft, and when the selector switch is on Sport mode, damping force is Medium.

e When vehicle speed exceeds 120 km/h (75 mph), even if the selector switch is on the Normal mode,
g damping force of the shock absorbers is automatically changed to Medium. (When the vehicle
speed drops below 100 km/h (62 mph), the damping force automatically returns to Soft.) There-

fore, during high speed driving, the damping force cannot be changed using the selector switch-

@ When the new Supra is accelerated suddenly from a speed below 20 km/h (]2 mph), the damping
force is temporarily changed to Firm. This prevents the front of the body from floating uP and the
rear of the body from squatting,

e If the brakes are applied When the vehicle speed is 60 km/h (37 mph) o higher, the damping force
is temporarily changed to Firm. In this way, body nose dive during braking is kept t0 @ minimum.

@ In a sudden turn, the damping force temporarily becomes Firm, thys Jimiting body roll. Judgement
of whether the vehicle is making a sudden turn is based op the turning angle of the steering wheel

and the vehicle’s speed at that time,

@ On cars equipped with automatic tl‘al‘lsmiSSIiOHS; while the vehicle speed is Jess than 10 km/h (6 mph)
with the shift lever in the “N” or «p> range, and for § seconds after the shift lever is then changed
to any other range from that condition, the damping fq e is maintained on Firm. This prevents
the rear of the body from squatting suddenly when the shift lever is taken out of the “N” or “p”

range.



—— How does the TEMS work?

In the TEMS (Toyota Electronic Modulated Suspension), as described earlier, the

damping force of the shock absorbers is automatically changed to one of three stages in
accordance with the car’s driving condition.

In actuality, changing of the damping force is accomplished by actuators installed
above each shock absorber. The operation of the actuators, however, is controlled by
a microcomputer (Absorber Control Computer). The Absorber Control Computer,
based on various kinds of information which it receives from the speed sensor, steering
sensor, etc., recognizes the moment-by-moment changes in the running conditions and
determines what the damping force should be Soft, Medium or Firm.

—

Selector Switch

Actuator

ek |
Absorb [ T
Speed Sensor “~:_—_ roer Control - Actuator
' Computer

e ]
|
Steering Sensor i —ACIU\T’
Stop Lamp Switch

Neutral Start Switch
(A/T vehicle)

ition Sensor TCCS ECU

Then how js the damPing force of the shock absorbers changeq to 3 different stages?
As is generally well known, the damping forc'e of shock absorp
resistive force of @ S1OCK absorber fluid passing through narroy, passages. If the pas-
sages are widened, the damping force will decrease and jf they are constricted, the
damping force will become greater. In the TEMS, this fluig Passage is made narrower
or wider in 3 stages, varying the damping force.

TEMS Indicator

I
!
|
|
r
i
|
|
I

1

|

|

|
|
|

|

|
|
|

ers is obtained by the

The fluid channel is changed by an electric actuator Mounted on top of each shock
absorber that drives a vertical rod to control a valve inside the shock absorber body

]




Memory Tilt and Telescoplc Steerlng =~ TD-117

@ In addition to the previous tilt mechanism, a telescopic mechanism has been also adopted, making
it possible to adjust the steering wheel to a more suitable position.

1. Memory Tilt Function

e By operating the memory lever, the steering wheel can be set at the desired angle within an 11°15’
range, in 6 steps (1 step is 2°15").

@ When the steering wheel is set at a certain angle, the device automatically and mechanically re-
members that angle.

@ This memory tilt mechanism makes getting into and out of the car easier. When the tilt-up lever is
pulled, the steering wheel tilts to the highest step, and when the steering wheel is pushed down
afterward, it is reset at the previous angle.

Tilt-up Lever

Memory Lever

2. Telescopic Function

g the telescoPiC lever, the steering wheel’s longituding position can be adjusted to the

@ By operatin ithin a 40 mm (1.58 in.) range.

desired position W

Telescopic Lever




mbar support and side support are power adjusted, so adjustment is extremely easy.

ment Function

Forward-backward Slide

Quick Reclining

Stepless Reslining

Vertical Adjuster*

Power Lumbar Support*®

Power Side Support*

Headrest Vertical Adjustment

Headrest Forward-backward Adjustment

Driver’s Seat Only

ining Function

operating the quick lever or the release pedal (passenger’s seat only), the seat back can be

ned forward or backward.

N the seat back is in the normal position OF when it is reclined back, stepless adjustment within
° range can be carried out by turning the reclining adjuster knob.

/ Quick Lever
Reclining Adjuster Knob

=" TD-137

yay adjustable sports seat has been adopted. This seat allows the more suitable driving




2. Power Lumbar Support and Power Side Support

@ The lumbar support and the side support can be steplessly adjusted by means of motors incor-
porated into the seat back.

@ The lumbar and side support switch is located just in front of the console box where the driver
can reach it in the normal driving posture, s0 adjustments can be made easily.

& TD-149

® The cruise control system, which is extremely convenient when running continuously at @ constant
w standard equipment.

speed, is 0

® The control switch is located on the steering wheel (se€ page MH-5), for outstanding ease of opera-

tion.

Audio System ' [Z&~ TD-156

® Through the use of 2-liter Bass-reflex type front speakers and optional 3-liter Bass-reflex type rear

speakers, full bass sounds are reproduced and sound with the feel of a concert hall can be enjoyed.



Air Conditioning System (7=~ TD-157

® A push button type control switch is used, improving ease of operation. The mode position, now
indicated by graphic symbols, is easier to identify at a glance.

b

]

[ CI(p]7 je— | [[]7] )] e—
L - l l_ofrl.ouum‘l‘

!

® The mode control switches now include an Auto mode, in which vents are automatically changed
according to the position of the temperature control lever.

@ When the Defroster mode is set, in order to improve the defrosting efficiency, the system wil] auto-
matically switch to Fresh even if the Recirc switch is on.

® A cool air bi-level system has been adopted in which cool air can be blown outdtltl_rong.h the center
ventilator during heating and defrosting. In this way, comfortable heating and defrosting, with the
head cool and the feet warm, can be obtained.

the setting is on Fresh,

® Even when the blower switch i if the Reci witch i that is, if
itch is off. i circ switch is off, At such a time, the out-

outside air will be brought in by dynamic pressure while the car is moving:
let temperature and the vents can be controlled as usual.

: trim. This j
® As shown in the figure below, side window defrosters are built into the R This increases

Side window Defroster
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@ A new Econ button has been added to the air conditioner on-off switch. When the Econ button is
pressed, the air conditioner runs economically, and when the A/C button is pressed. greater cooling

capacity can be obtained.

@ The automatic air conditioner is being offered as an option except in South Africa. In this case.
if the mode control switch is set on the Auto mode. the vents are automatically changed according
to the set temperature and the temperature of the passenger compartment.

—y
4 AUTO

[ (I —

(DN —

l QIZBIIIIEIEIII*:-JIGD'I

| oFf AUTo)i 1 HI %
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Lightweight Body

® High Strength Steel has been used extensively, making the body lighter while retaining its high
strength. Generally, High Strength Steel is steel which has an intensity value of at least 35 kgf/mm?.

Australia and Gulf Countries Onjy

NOTE: T1'1e llustration shows only the main compon.erltS. There are other components for which
High Strengyy, Steel is used. Total weight of High Strength Steel used is 4pproximately 113
kg (249 1bs.).



MH-27

5

Rust-resistant Body

@ Rust-resistant Steel has been extensively used. 2 types of Rust-resistant Steel are used; Galvanized
Steel Sheet and Electro Galvanized Steel Sheet.

Gulf Countries Only

hows only the main compon
used.

NOTE: The illustration $

Steel is ents, There are other components for which
Rust-resistant St€€
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ENGINE — 7M-GE ENGINE

ENGINE

TD-2

7M-GE ENGINE

DESCRIPTION
The 7M-GE engine is a 3.0 liter 4 valve DOHC engine that has been designed based on the SM-GE
engine (2.8 liter 2 valve DOHC engine).

Fuel economy, maintainability, performance and reliability have all been improved by the use of four
valves for each cylinder and the Intake Air Control System, as well as by the use of the TCCS (Toyota

Computer Controlled System).




ENGINE — 7M-GE ENGINE TD-3

VALVE MECHANISM

1. General

@ FEach cylinder is equipped with two intake valves and two exhaust valves so that the size and weight
of each valve can be reduced. At the same time, intake and exhaust efficiency has been increased
due to an overall increase in port area.

@ The valves are directly opened and closed by the two belt-driven camshafts, even at high engine

speeds.

Timing Belt Exhaust Camshaft Intake Camshaft

Intake Valves

Enlarged Intake and
Xhaust Port Area

Exhaust
Valve




TD-4 ENGINE — 7M-GE ENGINE

2. Camshafts

® Each camshaft has seven journals, six of which are located between the valve lifters. The thrust is
taken up by the thrust surface of the No. 1 journal.

@ The distributor is driven by a gear installed on the front of the exhaust camshaft.
® The two exhaust valves of each cylinder open and close together, as do the two intake valves.

® Fach camshaft has been provided with hexagonal wrench flats so that the camshaft can be held
immobile while the camshaft timing pulley is removed or installed.

@ A block has been designed in for setting the camshaft at the No. 1 cylinder TDC compression.

@ “T” type oil seals, which have superior sealing properties, are used to prevent oil from leaking into

the timing belt case.
Wrench Flats Exhaust Camshaft

Distributor Drive Gear

Intake Camshaft

Camshaft Set Block
Camshaft Timing Pulleys

3. Valve Lifter and Valve Adjusting Shims

® The valve adjusting shims used are outer

s.him type and are located on top of the valve
hfters.. It is unnecessary to remove the cam- Valve Adjusting Shim
shafts in order to replace the shims when the
valve clearance is adjusted. o

® Shims are available in thirty-nine sizeg from
in.). Valve Lifter
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4. Timing Pulleys, Belt Idler and Timing Belt

@ The timing pulleys can be used interchangeably on either the exhaust or intake side.
® The timing belt idler is provided with a sealed-in-grease type ball bearing.

@ A timing belt with rounded teeth is used to reduce noise.

Camshaft Timing Pulleys

Timing Belt Tension Spring
Oil 1E'ump Drive Shaft Pulley
Belt Idler
Crankshaft Timing Pulley
Timing Mark
Knock-Through Rubber Glass Fiber

Pin Hole

5.2mm
(0.2047 in.)

Rubber 8mm (0.3150 in.)

Nylon Canvas
Glass Fiber
.‘V.‘
00 00 O 0O
X

A-A’ Section
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LUBRICATION SYSTEM
Lubrication Circuit

The lubrication circuit is fully pressurized and oil passes through an oil filter.

| VALVE LIFTERS &
VALVE STEMS

T
|
|

=

PISTONS &
[m=——— = CYLINDERS

. e .I CONNECTING RODS |

|
ST CRANKSHAFT
i

1.0 kg/cm? e e _:[
| BY-PASSVALVE |-  OILFILTER J
2.7 ~ 3.5 kg/em?

|
|
I
I
[
I
|
I
|
!
I

CAMS

|
|
T -

CAMSHAFT JOURNALS

| RELEFVALVE | |  owpump | '
OIL COOLER

LOIL STRAINER J i
! |

] _ OIL PAN J

. T e,
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COOLING SYSTEM
Cooling Circuit

A pressurized, forced-circulation cooling system has been adopted. The water pump is driven by
the belt and the thermostat is located at the water pump outlet side of the cooling circuit.
Coolant not only cools the cylinder block and cylinder head, but also warms the ISC valve and throttle

body, preventing icing.

Throttle Body ISC Valve

To Radiator

ﬁ‘ Thermostat

By-pass Pipe

From Radiator

Water Pu mp
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TCCS (TOYOTA Computer-Controlled System)

1. General

The TCCS uses an ECU (Electronic Control Unit) with a built-in microprocessor. Stored inside the
ECU is the data for fuel injection duration, ignition timing and idling speed, etc. which are matched
with the various engine conditions as well as programs for calculation. The ECU utilizes these data and
signals from the various sensors in the vehicle and makes calculations with the stored programs to
determine fuel injection duration, ignition timing and idling speed, etc., and outputs control signals
to the respective actuators which control operation.

The TCCS for the 7M-GE engine has the functions shown below:
EFI (Electronic Fuel Injection)

&
The ECU determines the fue] injection duration according to intake air volume, engine speed, coolant
temperature and other signals and sends control signals to the fuel injectors. Also, this fye] injection
duration is the basis for deciding the fuel injection timing. The fuel injection system in the 7M-GE

engine is a 3 Group Injection System which injects fuel simultaneously into 2 cylinders once every 2
engine revolutions,

ESA (Electronic Spark Advance)

The ECU determines the amount of ignition advance over the initial set timing of the gistributor by
the intake air volume, engine speed, coolant temperature and other signals and sends control signals
to the igniter. Also, based on signals from the knock sensor, the ECU contro|s the ignition timing at
the optimum in accordance with the gasoline’s octane value.

ISC (Idle Speed Control)

By means of engine speed signals, the ECU sends control signals to the ISC ya1ve <o that the actual
idling speed becomes the same as the target idling speed_stored in the ECy, Also, while the engine is
warming up, the ECU, based on coolant temperature signals, sends copgyq) sign;ls to the ISC valve
corresponding to the coolant temperature to increase engine speed to fas jq),

INTAKE AIR CONTROL

Depending upon throttle position and engine Spee'fl mgna]sf tl.]e ECU sengs control signals to the VSV
of the intake air control valve and controls the m_mke aIF Incrtia in the intake manifold. By this
system, the engine’s output is improved in the medium speed range and fuel consumption can be im-
proved when the Joad on the engine is light.

FUEL PRESSURE CONTROL

Based on coolant temperature, intake air Femperature o~ Starting signals, the ECU sends control
signals to the Pressure regulator VSV and raises the fu

| el pressure. Through this sytem, restartability is
improved when the engine is hot.

FUEL PUMP SPEED CONTROL

The ECU, based on intake ajr yolume and engine speed signals, sends control signals to the fuel pump
control relay to control the fye] pump speed. That is to say, when the engine requires a large volume
of fuel, the fuel pump turns at high speeds and when only a small volume of fuel is required, the pump
turns at low speeds.
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DIAGNOSIS

The ECU is constantly monitoring signals from each sensor. If trouble develops with the signals, the
Check Engine Lamp inside the meter panel lights up and informs the driver of the trouble. The con-
tent of the teouble is stored in code in the ECU and if the T and E, terminals of the check connector
are connected, the ECU outputs the trouble code by flashing the Check Engine Lamp.

FAIL SAFE

If the ECU judges from the signals from each sensor that there is a malfunction, it will control the
engine using its own data or it will stop the engine.
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2. Construction

The TCCS can be broadly divided into three groups: the ECU, the sensors, and the actuators.

SENSORS
Vs
L AIR FLOW METER —
_ _ _DISTRIBUTOR
o Engine RPM Signal skl 2
Gl: G!
o Crankshaft Angle Signal
- THW
WATER TEMP. SENSOR ——
THA
INTAKE AIR TEMP. SENSOR [—— &
THROTTLE POSITION SENSOR
‘‘‘‘‘‘ IDL
o Idling Signal ———— ECU
VTA
e Throttle Position Signal
IGNITION SWITCH |
__ (STTERMINAL) _ _ |STA
e Starting Signal
SP
VEHICLE SPEED SENSOR _—D—“"‘
AIR CONDITIONER A/C
NEUTRAL START SWITCH |o%
KNK
KNOCK SENSOR =
Ox
OXYGEN SENSOR* -
LP
HEADLIGHT J—""
DEG
DEFOGGER :IL =

*: Items with this mark apply t

T+B
l BATTERY
]

o Australia.

ACTUATORS

INJECTORS

COLD START*
INJECTOR

FUEL PUMP
CONTROL RELAY

VSV
LFor Pressure Regulator

CONTROL VALVE ’

INTAKE AIR CONTROL

CHECK ENGINE

LAMP
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Except Australia
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4. Arrangement of TCCS Components
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5. ECU Connectors

Symbol Connection Symbol Connection
1GSW| +B, IGSW | Ignition Switch +B, Battery
Batt | +B Batt | Battery +B Battery
Vee Vee Air Flow Meter
Vs | LP Vs Air Flow Meter LP Headlight Switch
THA | ECT THA | Intake Air Temp. Sensor ECT |ECT ECU
Fp |'DEG Fp Fuel Pump Control Relay DEG | Defogger Switch
SPD | W SPD Speed Sensor w Warning Lamp
< A/C § A/C | A/C Amplifier
ReL | Ls M-REL | Main Relay Ly ECT and TEMS ECUs
ng L VSV2 | Pressure Regulator VSV L, ECT and TEMS ECUs
VSIV b ‘VSV1 | Intake Air Control Valve VSV L, ECT and TEMS ECUs
[l Ox | E; Ox Oxygen Sensor E, Sensor Ground
THW | KNK THW W&ter Temp. Sensor KNK [ Knock Sensor
\_—] IGf IGf | Igniter B
IGt IGt | lIgniter
Ne | IDL Ne Engine Revolution Sensor IDL | Throttle Position Sensor
[ Gz | VTA § G, Engine Revolution Sensor VTA | Throttle Position Sensor
G | T ¥ G, | Engine Revolution Sensor T | Check Connector
__(_3__9_ VF G© | Engine Revolution Sensor VF | Check Connector
E E | oF ISC2 | ISC Valve ISC4 [ ISC Valve
Isc I'1sc
....._L____:_;_ ISC1 | ISC Valve ISC3 | ISC Valve
CEZ NSW | Neutral Start Switch .
-—:-E-% | ST [sun Injector E, |CPUGround ]
':‘l";---_._ ; STA Starter Switch #30 | No.3 and No.5 Injectors .
F?E #10 | No.l and No 4 Injectors #20 | No.2 and No.6 Injectors |
u Eq Engine Ground Ey; | Engine Ground
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6. Construction and Operation of Main Components

AIR FLOW METER
Using a pstentiometer, the air flow meter translates intake air volume into varying voltage. The ECU

determines the basic injection duration and basic ignition advance angle on the basis of this voltage.

Potentiometer

Damping Chamber

Compensation Plate

=

To Throttle
Body

Idle Mixture
Adjusting Screw

Measuring Plate  1d]e Mixture

[nlake Air
Adjusting Screw

Temp- Sensor

Measuring Plate Air By-pass Passage

The ECU has a bulltih constant-voltage circuit, which supplies a constarit 8 volts to the Vagterminal.
Consequeﬂtlyv the output voltage at the Vs terminal will alwayg indicate the exact Oeeﬂing angle of
the measuring plate, and therefore, the exact intake air volume. The ECU memor; hgspeciﬁc values
which are premeasured at the connection between intake air R i ltr1zes to e oxact
intake air volume is detected by only the Vs output voltage. ONaEce

The Vs output voltage decreases when the intake air volume Increases, as shown in the graph.

—=—ath Pot t'_ - |
Pump Switch otentiometer | (V) Viop =+E.
7 S N
Air Temp.
Sensor -
I ‘->-'
=
&
) Vs-—=E,
5]
—<>};::-—<| %ﬂ
°
-~

Intake Air Volume ———>»
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DISTRIBUTOR

The conventional governor advance and vacuum advance mechanisms have been eliminated in the
TCCS distributor since spark advance is electronically controlled by the ECU. The distributor in the
TCCS contains three pick-up coils (G,, G, and Ne), which are similar to those of the conventional
fully-transistorized ignition unit. These coils are important sensors for the ECU, allowing it to detect
engine rpm and crankshaft angle.

G Signal Timing Rotor
Ne Pick-up G, Pick-up

Ne Signal Timing Rotor

Crankshaft Angle Sensor (G, and G, Signal)

The G, signal informs the ECU of the standard crankshaft angle, which i ygeq to determine injection
timing and ignition timing in relation to No. 6 cylinder TDC; G2 conveys the oy iooo o opin e
No. 1 cylinder. )

The components of the distributor that are used t0 generate these signalg are:

(1) the timing rotor, which is fixed to the distributor Shaf’? and turns onge for every two revolutions
of the crankshaft; and (2) the two pick-up coils (the G, pick-up cojl and the G, pick-up coil), which
are mounted on the inside of the distributor h0U5i“g' _

The G,, G, timing rotor is provided with a projection of tom? Which ACtivates the G, and G, pick-up
coils once each revolution of the distributor shaft, generatmg' the Waveforms shown in the chart.
From these signals, the ECU detects when the No. 6 and No. 1 pistong are near their TDC.

G, Pick-up

180" (Distrityy o, Shaft Angle)

D A\/

G, Signal —

G Signal
Timing Rotor

G, Pick-up
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Engine RPM Sensor (Ne Signal)

The Ne signal is used by the ECU to detect the crankshaft angle and the engine speed. Ne signals are
generated in the pick-up coil by the timing rotor the same as with the G signal. The only difference is
that the timing rotor for the Ne signal has 24 teeth. Therefore, 24 Ne signals are generated per engine
cycle or once each turn of the distributor shaft. From these signals, the ECU detects the engine speed

as well as each 30° change in the engine crankshaft angle.

1/2 Turmn of Timing Rotor

T
T

Pick-u Timing Rotor
Ne Pick-up g 30° (Crankshaft Angle)

——

Ne Signal

THROTTLE POSITION SENSOR

The throttle position sensor is mounted on the throttle body. It converts the throttle opening angle
into voltage and sends it as the throttle position signal to the ECU.

A 5V constant voltage is EPPIIEd to ;he Ve terminal from the ECU. As the contact Point slides along
the resistor in gocordance With the throttle valve Opening angle, voltage is applied to the Vta terminal

: . o to this angle.
in proportion :
When the throttle valve is closed completely, the contact points for the IDL signal Connect between

the IDL and Ez terminals.

| Closed
Points '
for IDL Signals l '
IDL
Open ﬂ
|
Close ‘
E,
- By ; TIDL | E
i VTA
T Vcce ’
\ ‘ Vce
N
Open (V)
| OFF
Resistor 5 |—_ DL Output
Points for Throttle 4r
Opening Signals 3b IDL

Voltage Signal (VTa)

o -

Closed Throttle Valve Open
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OXYGEN SENSOR (For Australia)

The O, sensor is composed of a test tube shaped
zirconia element with a thin layer of platinum
bonded to both sides. This sensor is mounted in
the exhaust manifold and senses the oxygen
concentratoin (air-fuel ratio) in the exhaust gas.
If there is a difference in the oxygen concentra-
tion on the two sides of the zirconia element, an
electromotive force is generated, or, if the tem-
perature of the O, sensor becomes high, the
platinum is activated and through its catalytic
action, the zirconia element’s electromotive
force changes suddenly at the boundary near the
ideal air-fuel ratio. :

Using these properties, exhaust gas is passed over
the outer surface of the O, sensor and atmos-
pheric air is introduced to the inside surface.
The sensor accurately detects whether the
oxygen concentration, that is, the air-fuel ratio,
is higher (rich) or lower (lean) than the ideal
air-fuel ratio.

If the air-fuel ratio is more concentrated than
the ideal air-fuel ratio, (rich), the electromotive
force of the O, sensor becomes high and “rich”
signals are sent to the computer.

On the other hand, if the concentration of O is
low, the electromotive force of the 0, sensor is
low, and ““lean” signals are sent to the computer.

KNOCK SENSOR

The knock sensor is mounted on the left side of the cylinder block A

is incorporated into the sensor.

If knocking develops in the engine, this piezoelectric element, by o
tion, generates a voltage which corresponds with the knocking Streng

Diaphram

Piezoelectric Element

Connector
[/ Atmosphere @EM F@
4 Flange

Platinum Electrode
Sq]id Electrode
(Zirconia Element)

Platinum Electrode

Exhaust Gas  C0ating (Ceramic)

Ideal Air-Fuel Mixture
|

- !
=
=)

)

=

°

e

b=

£

z \
O "

Richer

Air-Fue| Ratio Leaner

Piezoelectric ceramic element

Onating with the knocking vibra-
th and sends a signal to the ECU.

Ignition

4

Knock
Signal

Ignition

-

Time ——
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7. EFI (Electronic Fuel Injection)

GENERAL

The EFI cas be broadly separated into three systems; the fuel system, the air induction system and
electronic control system.

1) Fuel System

Fuel is pressurized by an electric pump, then flows through the filter to the injector. There is one
injector for each cylinder and it injects fuel whenever its solenoid valve opens. Because the fuel
pressure is kept constant by the pressure regulator, the injection volume is controlled by changing
the duration of each injection.

The fuel system also has a cold start injector located on the air intake chamber to assist in cold
engine starting.

In the 7M-GE TCCS, the ECU controls the fuel pump speed in 2 stages corresponding to the
amount of fuel required by the engine. Also, the fuel pressure when the engine is at high tem-
peratures is made higher than when the engine is at normal temperatures at starting time.

Also, for Australia, the cold start injector is controlled by the start injector time switch and the

ECU.

2) Air Induction System

[ntake air passes in order through the air flow meter, throttle body and intake manifold and
flows to each intake port. The intake air volume is measured by the air flow meter and its signals
are used by the ECU to determine the basic injection duration. In the 7M-GE TCCS, the ISC
valve, bY adjusting the intz?ke air v.olurne which bypasses the throttle, automatically adjusts the
engine id1ing speed anc_j engine fast' 1_dle. B}f Opening and closing the air control valve in the intake
manifold, the intake air intake efficiency is improved and the engine’s output is increased.

3) Electronic Control System

ncludes a built-in microprocessor. It controls injection duration precisel}’ based on
ts memory and signals from the sensor.

CU, based on this injection duration, controls the injection timing. Further, the fuel
n system is 2 3 group injection system which injects fuel into 2 cylinders simultaneously
7 engine revolutions,

The ECU i
data stored in 1
Also, the E
injectio
once every
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EFI BLOCK DIAGRAM

1) Fuel Injection Duration Control

THW 10
WATER TEMP. SENSOR . INJECTOR NO. 1
—] THA
INTAKE AIR TEMP. SENSOR ~ INJECTOR NO. 4
AIR FLOW METER i — - INJECTOR NO. 2
THROTTLE POSITION SENSOR ;’SE =CE l——‘ INJECTOR NO. 6
IGNITION SWITCH STA #30 INJECTO
R
L (ST TERMINAL) NG,
p N —4
DISTRIBUTOR ,EE = INJECTOR NO. 5
1s 2 STJ [\
OXYGEN SENSOR* 2 - E CH?IIJHIIS)C%ARRT*
)
BATTERY
2) Starting Control
IGNITION SWITCH | STA START INJECTOR ‘\_‘
(ST TERMINAL) = COLD START
l Bl e, INJECTOR
WATER TEMP. SENSOR* ]v__. .
THW L i STJ
3) Fuel Pump Control
IGNITION SWITCH IRCUIT OPENING|__|FUEL PUMP
(ST TERMINAL) RELAY CONTROL RELAy FUEL PUMP
[AIR FLOW METER

4 (Pump Switch)

SENSORS (For
Injection Duration)

4) Fuel Pressure Control

IGNITION SWITCH
(ST TERMINAL)

WATER TEMP. SENSOR

INTAKE AIR TEMP. SENSOR

Resistor
(For Low Speed)

FP
ECu
ST ]
(For Pressure Regulator)

THW

= ECU
THA -

_______-_‘—-—-

*: Items with this mark apply to Australia.
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FUEL SYSTEM

1)

2)

Heat Coil =

Fuel Injector

Fuel is injected into the intake port of each
cylinder in accordance with injection signals
from the ECU.

In the end of the injector, there are 2 injec-
tion holes which match the 2 intake ports.
The shape of the valve has been changed
from the pintle type to the ball type to
reduce the possibility of valve sticking.

The plunger has been made smaller and
lighter in weight, and its response to signals
from the ECU has been raised.

Cold Start Injector

The cold start injector injects fuel into the
intake air chamber during engine cranking
to improve startability.

[n starting the engine when the engine
coolant temperature is 22°C (76°F) or
lower, the cold start injector’s operation
time 18 controlled by the start injector time
switch. ) _ _

For Australia in starting the engine when
ine coolant temperature is between
72°C and 35°C (76°F and 95°F), the
;peration time of the cold start injector is
rolled by the ECU.

the eng

cont

Ignition Switch
ST Terminal

O

STA
STJ| STA

\?

Bimetal D1
e

Injector Sensor

Start Inje;:tor
Time Switch

Circuit for Australia,

Cold Start Water Temp.

Ball Valve

Flunget Solenoid

Plunger Solenoid

Cold Start
Injector

Start Injector

Bimetal Time Switch

Circuit for Other Countries
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AIR INDUCTION SYSTEM

Throttle Body

® A throttle valve is incorporated into the throttle body. By controlling the intake air volume with
the throttle valve, the engine’s output is controlled.

@ A throttle position sensor is mounted on the throttle valve shaft. This sensor senses the throttle
valve opening angle and sends signals to the ECU.

® Also, for the ISC system, a passage is provided for intake air to bypass the throttle valve. This

ISC valve automatically controls the engine idling speed and causes the engine to fast idle when it
is cold.

@ Engine coolant passes through the throttle body to prevent icing of the throttle valve.

Blow-by Gas *Purge Port (for EVAP)

Throttle Position Sensor
Coolant
To ISC Valve

*: Ttems with this mark apply t0 AUStalia and Saud; Arabia.

ldle Speed Adjusting Screw

§
§
)

Air Intake
Chamber

\\\‘\\.\\\\\\\\\\‘\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\.\\\\\\\\\\3
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PRINCIPLE OF INJECTION DURATION CONTROL

The ECU determines the duration of each injection in the following steps:

Step 1: Determination of Duration of Basic Injection

The ECU sélects, from the data stored in its memory, an injection duration that is suitable for the in-
take air volume (as detected by the air flow meter) and the engine rpm (as detected by the distributor).
This injection duration is called the ‘‘basic injection duration.”

Step 2:  Determination of Adjusted Duration of Injection

Under most engine conditions, the engine runs smoothly at an air-fuel mixture ratio of approximately
15 (this is called the “ideal air-fuel ratio”). However, when the engine is still cold, or when an extra
load is applied to the engine, the air-fuel ratio is reduced to below 15 (i.e., it becomes richer). The
ECU detects these engine conditions by means of the water temp. sensor, throttle position sensor and
intake air temp. sensor, and corrects the basic injection duration to optimize it for the existing engine
conditions.

The corrected time is called the “‘adjusted injection duration™.

Furthermore, in cars for Australia, even under normal engine conditions, the injection duration is
corrected by the signals from the oxygen sensor to keep the air-fuel ratio within a narrow range near

15.

Step 3: Determination of Length of Injection Signal

There is an operat-lonal delay between the sending of the ECU injection signal and the opening of the
injector valve. Tl'us delay is greater the lower the battery voltage. The ECU accounts for this delay
in the injection signal that it sends to the injector so that the actual length of time that the injector
valve is open is equal to the calculated adjusted injection duration.

STEP 1

AIR FLOW METER

BASIC INJECTION DURATION DETERMINED

!

|
t
|
|
| STEP 2
|
|

DISTRIBUTOR

ADJUSTED INJECTION DURATION DETERMINED
(BASIC INJECTION DURATION CORRECTION)

WARM-UP ENRICHMENT
THROTTLE POSITION SENSOR —hol  ACCELERATION ENRICHMENT
1
|

§

WATER TEMP. SENSOR AFTER-START ENRICHMENT
INTAKE AIR TEMP, SENSOR INTAKE AIR TEMPERATURE CORRECTION
POWER ENRICHMENT

OXYGEN SENSOR* Qs Pt AIR.FUEL RATIO FEEDBACK CORRECTION®
| Y — —7T
|

PO

STEP 3

|
BATTERY VOLTAGE }_\F‘ INJECTION SIGNAL DETERMINED
(VOLTAGE CORRECTION)
o e T il g ________
INJECTORS I

—

*: Items with this mark apply t0 Australia.
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STARTING INJECTION CONTROL

During engine starting, it is difficult for the air flow meter to accurately sense the amount of air being
taken in due to large fluctuations in rpm.
For this reason, the ECU selects from its memory an injection duration that is suitable for the coolant

temperature, regardless of intake air volume or engine rpm. It then adds to this an intake air tem-
perature correction and a voltage correction, to obtain the injection duration

Injection Duration Water Temp. RELE\_/'ANT SIGNALS
During Starting Sensor (THW) e Engine speed (Ne)
e (Coolant temperature (THW)

e [ntake air temperature (THA)

Intake Air Temp.

CONDITIONS
Correction (THA) lingine speed below 400 rpm.

5
Voltage &
Correction (+B) é
=
Actual Injection Duration' '% 1
Duration of Fuel Injection Signal During Starting 5 L
20
Intake Air Temp. (°C)
AFTER-START INJECTION CONTROL
When the englne is running more-or-less steadily Basic Injection . Intake Air Volume (Vs)
S
above 400 rpm, the ECy determines the injec- Bt Engine Spéed (N
tion signal duration as explained pelow: " ¢ et
Injection Signal Duration O
= Basic Injection Duration Ad3usted Injec. Duration
x Injection Correction Coefficient* — Injection Corrections
+ Voltage Correction
* Injection correction coefficient is cal- @
culated by the sum and product of Injection Sign
various correction coefficients. Voltage Correction

1) Basic Injection Duration

This i_S the most basic injection duration, and is determined by the volume of air being taken in
(Vs signal) and the engine speed (Ne signal). The basic injection duration can be expressed as
follows:

. g . Intake Air Volume
Basic Injection Duration = K where K-
Engine Speed : Coefficient
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Injection Corrections

The ECU is kept informed of the moment-by-moment engine running conditions by signals
from various sensors, and makes various corrections in the basic injection duration based on

these signals.

a) Corrections Based on Intake Air Temperature

The density of the intake air will change RELEVANT SIGNAL
depending upon its temperature. For this (lntake air temperature (THA)
reason, the ECU must be kept accurately
informed of both the intake air volume (by
means of the air flow meter) and the intake
air temperature (by means of the intake air
temp. sensor) so that it can adjust the in-
jection duration to maintain the air fuel
ratio currently required by the engine. For
this purpose, the ECU considers 20°C
(68°F) to be the ‘“‘standard temperature”’

and increases OfF decreases the amount of ,}'0

fuel injected, depending upon Whether.m- Intake Air Temp. (°C)
take air temperature falls below or rises

above this standard.

—
I

Correction Coefficient

p Enrichment

b) Warm-u
rization is poor when the
As ‘fue.l :zrdo if a rich fuel mixture is not FRELEVANT SIGNA A—’j
engm_e 1S dri\-’ﬁ:bi]ity will deteriorate. . s o Mok
supplle_d’ eason, when the coolant tempera-
For t.hls r the‘ water temp. sensor informs
ture is 1oW, h increases the amount of

hic
the ECU, W
fuel injected to compensate.
" oolant warms up, the amount of
As the © . .hment decreases, reaching
coefficient = 1.0) when
0°C (140°F).

-hes6
the coolant reaches

c) After-start Enrichment

diately after starting (engine speed RELEVANT SIGNALS
e l42’:00 rpm), the ECU su?plles .an ® Engine speed (Ne)
above fuel for a certain period e (Coolant temperature (THW)

extra amount of . ration.
to aid in stabilizing engine 0-pe high
is the highest 'VCONDITION

on volume B T .
immediately after the engine is started Engine speed above 400 rpm

imum
and gradually decreases. The t_I:ax\,alue)
correction volume value (Sta;olofmt tem-
is determined according tO the} t r; ht
perature, as shown in the graph at ngit.

The correcti
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d) Acceleration Enrichment During Warm-up

The ECU injects extra fuel during accelera-
tion when the engine is still warming up in
order to aid driveability.

Through calculation of the amount of
change in the intake air volume per engine
revolution, the ECU detects the engine’s
acceleration or deceleration condition. The
correction volume is determined according
to the coolant temperature and the strength
of acceleration or deceleration.

e) Power Enrichment

When the engine is operating under heavy
load conditions, the injection yolume is
supplemented by a certain volume to main-
tain good driveability.

The correction volume is determined ac-
cording to the intake air volume.

— RELEVANT SIGNALS

e Air flow meter (Vs)
e Engine speed (Ne)
e Coolant temperature (THW)

— CONDITIONS

Intake air volume per engine revolution

changes (acceleration or deceleration)

with coolant temperature below 80°C

(176°F).

However, if any of the following occurs

the ECU stops calculating this change,

and halts the injection of extra fuel:

e Engine speed falls below 400 rpm

e Fuel cut-off occurs

e Intake air volume becomes smaller
than a certain level

— RELEVANT SIGNALS

e Throttle position (Vra)
e Air flow meter (Vs)

— CONDITIONS

Throttle valve opening angle above 60° or

intake air volume larger than a certain
level.
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3)

f) Air-fuel Ratio Feedback Correction (For Australia)

The ECU corrects the injection duration by the signals from the oxygen sensor to keep the air-
fuel ratio within a narrow range near the ideal air-fuel ratio. (Closed loop operation)

Furtier, in order to prevent over heating of the catalyst and assure driveability, under the follow-
ing conditions, the air-fuel ratio feedback operation does not work. (Open loop operation)

During engine starting
During power enrichment
Fuel cut-off occurs

The ECU compares the voltage of the signals sent from the oxygen sensor with a reference voltage.
As a result, if the voltage of the signal is higher, the air fuel ratio is judged to be richer than the
ideal air-fuel ratio and the amount of fuel injected is reduced at a constant rate. If the point
where the voltage of the signal is lower, it is judged that the air-fuel ratio is leaner than the ideal
so the amount of fuel injected is increased.

Rich
Ideal AK‘L Ratio f \J

Lean

Oxygen Sensor
Signal

Feedback Operation rA i

Decrease Increase

Voltage Correction

re is a slight delay between the time the
ECU sends an injection signal to the injec- Time Lag
d the time the injectors actually
delay becomes longer the more Injection
Itage of the battery drops (as, for ex-  Signal
the v:: when it becomes over-discharged, or OFF

| :
| .
I
ampl Open | |
“ wn’"). : Sgentor
run do s that the length of time that the Vgllve f
The mea Close '

i 1d become
inj ves remain open wou
2 Ve hat calculated by the ECU,

shorter than t : i
| air-fuel ratio to become RELEVANT SIGNAL J

The

Injection Duration

tors an ON

open. This

: tua
causing the 2 equired b
higher (i.e., Jeaner) than that req y Battery voltage (+B)

the engine, if this were not prevenicd by

voltage correction:
In voltage corrections the ECU com'pt'ansa'_tes
thening the injection

for this delay by leng .
signal by a period corresponding to the

length of the delay. This comects the
actual injection period SO that it cL?rres-
ponds with that calculated by the ECU.
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FUEL CUT-OFF

1) Fuel Cut-off During Deceleration

During deceleration at high engine speed

with the throttle valve completely closed,

in order to improve fuel economy, the ECU

cuts off fuel injection. When the engine

speed becomes low or the throttle valve is

opened, fuel injection is resumed. CONDITIONS
IDL contacts closed with engine speed
above fuel cut-off speed (Ng).

RELEVANT SIGNALS
® Throttle position (IDL)

® Engine speed (Ne)

@ Coolant temperature (THW)

CONDITIONS FOR RESUMPTION OF —

FUEL INJECTION

Engine speed drops below fuel injection
"‘ résumption speed (Na), or IDL contacts

open.

2) Fuel Cut-off Due to High Engine Speed

To prevent‘ engine over-run, fuel injection is halted if the engine speed rises above 6,800 rpm.
Fuel injection is resumed when the engine speed falls beflow this value.

FUEL INJECTION TIMING
The fuel injection system is a 3 group injection system which injects fuel simultaneously into 2 cy-
linders once every 2 engine revolutions.

Fuel Injection
Intake Stroke Ignition

No.

4
No. 1
No. 5
3
6

No.
No.

No. 2 224 A &

Crank Angle - : ! : - ; ;
0 120 240 360 480 600 720

START INJECTOR CONTROL (For Australia)

5

To improve startability when the engine is cold, the injection duration of the cold start injector is
controlled not only by the start injector time switch but by the ECU in accordance with the coolant
temperature. Once the engine has been started, current to the cold start injector is cut off and in-
jection is terminated,

RELEVANT SIGNALS
e Coolant temperature (THW)
e [gnition switch (STA)

e Engine speed (Ne)

CONDITIONS
The engine is cranking and the coolant tem-
perature is below 35°C (95°F).

—_— P ——

S

e R ————

35
Coolant Temp. (°C)

Injection Duration (Sec.)
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8. ESA (Electronic Spark Advance)

GENERAL

The air-fuel mixture must be ignited so that the combustion pressure will become maximum at 10° after
TDC: ‘However, the time from ignition of the air-fuel mixture to the maximum combustion pressure
varies depending on the engine speed and the intake air volume. Ignition must occur earlier when the
engine speed is faster. In the conventional system, the timing was advanced by the governor advancer.
When the intake air volume per engine revolution is small (high vacuum), ignition must also be ad-
vanced, and this is achieved by the vacuum advancer in the conventional system.

Actually, optimum ignition timing is affected largely by a number of factors, such as the shape of the
combustion chamber and the temperature inside the combustion chamber in addition to the engine
speed and the intake air volume. Therefore the governor and vacuum advance do not provide ideal
ignition timing for the engine.

Wwith the ESA (Electronic Spark Advance) system, the engine is provided with nearly ideal ignition
timing characteristics.

The ECU determines ignition timing from its internal memory containing optimum ignition timing
data for each engine condition, based on signals detected by various sensors, and then sends signals .
to the igniter accordingly.

Since the ESA always ensures optimum ignition timing, both fuel efficienty and engine power output
are improved.

Vacuum Advancing Governor Advancing

Ignition Timing
Required by Engine

Ignition Timing
Required by Engine

Spark Advance ——
Spark Advance —

Gov dvancer
Vacuum Advancer ernor A

\—/'mad_va‘:““m = Hih

Engine Speed — High

Ignition Advance Ignition Advance

Conventional
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ESA BLOCK DIAGRAM

Vs IGf
AIR FLOW METER
THW IGt IGNITER
WATER TEMP. SENSOR
—IDL
THROTTLE POSITION SENSOR
STA [ eNimoN corL
IGNITION SWITCH (ST TERMINAL) |—— ey '
AIR CONDITIONER *}L
DISTRIBUTOR |
Ne
DISTRIBUTOR
G,,G, .
KNK
KNOCK SENSOR SPARK PLUGS

- 0

| BATTERY —-

IGNITER

The ignition in the TCCS is basically the same as that in a conventiona] System, with the following
exceptions.

The power transistor in the conventional type is turned on and off by signals generated by the pick-up
coil of the signal generator that is built into the distributor. These signals ip, the TCCS are replaced by
IGt signals (ignition signal), which are sent by the ECU. When the primayy ignition signal occurs in
the primary coil, the igniter sends IGf signals (ignition confirmation signa]) ¢, the ECU. which detects
by such signals, whether there actually was ignition or not. If no IGf js supplied , it i; interpreted by;
the ECU as a malfunction in the ignition system, and the ECU stops fue] Injection :;ccordinf.-’,lY-

Ignition Coil
Spark Plug
fi Igniter

Ignition Detecting 1Gf
Circuit | —>

T gt ECU
D

ll’-—l,——-—lll,’
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FUNCTIONS OF ECU

The ECU detects various engine conditions from I———lmial Ignition Timing
signals provided by the sensors, and determines I (BTDC 10°)

the amount of advance angle required in excess
f)f the initial ignitiop timing. The ignition timing Basic Ignition Advance Angle
in the ESA system is determined by the sum of Q {'

the basic ignition advance angle and the supple-

mentary ignition advance angles. The actual
timing is therefore as shown in the chart on the
right.

Whenever a G signal (either G, or G,) is input
into the ECU, the ECU counts the number of
Ne signals input (One Ne signal is generated for
each 30° revolution of the crankshaft). When
the crankshaft rotates to the specified angle, the

ECU sends an IGt (ignition) signal to the igniter. : st
! Actual Ignition Timing !

Supplementary
Ignition Advance
Angle

1) [Initial Ignition Timing

The initial ignition‘ timif!g is the 'basic crankshaft angle at which ignition takes place when the
electronic advance is not in operation. This initial timing is set at 10° BTDC in the ESA system.

Advancing Control During Starting

Since engine speed is unstable during and
immediately after starting, the ECU cannot
accurate‘Y determine tl‘w correct ignition
timing. For this reason, it does not advance
the ignition timing beyond the initia]
ignition angle of. 10° BTDC until engine rEngne speed below 400 rpm_ or STA on
on is stabilized. ’ :

RELEVANT SIGNALS
e Engine speed (Ne)
e Ignition switch (STA)

CONDITIONS —ottl el o

operati

NOTE: At engine adjuStmfmt time, etc., with the vehicle sto
connecting the T and E'n.terrmnals in the check connector with the throttle vaive tlossd
Under the above conditions, ignition advance should not be ¢ '

<hould be the initial ignition timing (10° BTDC)

2) Basic Ignition Advance Angle

This corresponds to the vacuu

contains optimum advance angle data for the intaj,

engine speed. The ECU selects the basic ignition aqy,
engine speed signals from the Ne pick-up coil in the g;

from the air flow meter.

m advance and governor

pped, confirm the ignition timing by

Ccurring and the ignition timing

advance angles. The memory in the ECU
air volume per engine revolution and the
Nce angle from memory according to the
Stributor and the intake air volume signals
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a) IDL Contacts Open (OFF)

When the IDL contacts open, the ECU
determines the basic ignition advance angle
based upon data stored in its memory. This
data might be shown in the form of a table,
as shown in the chart.

RELEVANT SIGNALS

e Air flow meter (Vs)
e Engine speed (Ne)
e Throttle position (IDL)

— REFERENCE —

Intake Air Volume Per

Basic Ignition Advance Angle Data

£
5 .
____<Te|e|e|e]wreré]0)
1 o/e(e(eleo(o]o|o|o|e|e
S (o/e/o/eoeje|e[e|0 00\
S [e]e@[l4]i9/e[e|e[e|0[0|0)
S |e|e[i8)20R5[e|e[e[0|0|d
~ |(®|e®[2022)28|e/e|e|®|0®
2 o/o(eo|eo/o[e]eo]e|e|e|e)
® o/lo|o/eo(eo/eo(e/o/eo]e|q
53]

Engine Speed —= High

Since the capacity of the ECU’s memory'is limited, it cannot hold all possible advance angle data. For
this reason, the ECU selects the value that is the closest to the required value for each particular com-
bination of engine speed and intake air volume. It then carries out proportional calculations to find
the optimum ignition timing for the given engine speed and the intake air volume

b) IDL Contacts Closed (ON)

When the IDL contacts close, the ignition
timing is advanced as shown in the graph.

RELEVANT SIGNALS

e Throttle position (IDL)
e A/C switch (A/C)
e Engine Speed (SPD)

&
g
Z A/C Switch ON
‘T
52
s
58 ol
2 g
g 3 K‘MCSwitch OFF

Engine Speed — High

3) Supplementary Ignition Advance Angle for Overheat Preventiop

In order to prevent overheating, ignition

timing is retarded when the coolant tem-

perature rises above 100°C (212°F).

RELEVANT SIGNALS

® Coolant temperature (THW)
® Air flow meter (Vs)
@ Engine speed (Ne)

CONDITIONS

Coolant temperature above 100°C (212°F)
and the intake air volume per engine re-
volution above a certain level.

Supplementary Advance Angle

0 \X
100
Coolant Temp. (°C)
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4) Supplementary Ignition Advance Angle for Stable Idling

When the engine speed changes at idle be- RELEVANT SIGNALS
cause of engine load changes, the ECU ad- e Engine speed (Ne)
justs the ignition timing to stable engine e Throttle position (IDL)
speed. e Vehicle speed (SPD)

The ECU is always calculating the average
engine speed value. If the engine speed

goes below a certain fixed speed, the ECU CONDITIONS
advances the ignition timing by a certain Vehicle speed zero, engine speed below
angle only. If the engine speed goes above 1,000 rpm and IDL contacts closed.

the average engine speed, the ECU retards
the ignition timing by a fixed angle only.
Furthermore this supplementary ignition
angle varies within 0° and 3°.

5) Supplementary Ignition Advance Angle for Knock Prevention

The ignition timing, at which engine knocking occurs, differs according to the gasoline’s octane
value. The ECU controls the ignition timing at the optimum timing to correspond to the gasoline
octane value.

If engine k"°Cki_“g occurs, the knock sensor converts the vibration from the knocking into volt-
age signals and sends thf:m to the ECU. The ECU judges whether the knocking strength is at one
of 3 levels, strong, 'me'dfum Or weak, according to the strength of the knock signals and changes
the Suppiemelntfiry }gmtxon advance angle according to the strength. That is, if knocking is strong,
the ignition timing 15. retarded a lot, and if it is weak, it is retarded a little.

When engine knoc?cmg stops, tl?e ECU stops retarding the ignition timing and advances the
ignition timing by fixed angles a little at a time.

If ignition timing advzfn;:lcc;ntmues and engine knocking recurs, ignition timing js again retarded.
The ECU feeds back S18Nals from the knock sensor to correct ignition timing as shown below.

Knocking Occurs Retard No Knocking E'

RELEVANT SIGNALS
e Engine speed (Ne)

e Intake air volume (Vs)
e Coolant temperatur® (THW)
e Engine knocking (KNK)

Retard Angle

o

—CONDITIONS

e [ntake air volume pe
larger than a certain level. Weak Strong

e Ignition timing not advanced with cool- Engine Knocking Strength
ant temperature below 60°C (140°F).

r engine revolution
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7) Maximum and Minimum Advance Angle Control

If the actual ignition timing (initial ignition timing + basic ignition advance angle +supplementary
ignition advance angle) becomes abnormal, the engine will be adversely aifected. To prevent this,
the ECU controls the actual ignition timing so that the sum of the basic ignition and supple-
mentary ignition advance angles cannot be greater than a certain maximum value, nor less than a

certain minimum value. These values are:

Maximum advance angle: 47° BTDC
Minimum advance angle: 5° BTDC

8) Igniter Control

a) During EngineStarting and Immediately After Starting

During engine starting and immediately
after starting, the ECU begins sending the
IGt signal to the igniter 30° crank shaft
angle before the initial ignition timing angle
(10° BTDC).

CONDITIONS

e STA on or engine speed below 400 rpm.
e IDL on and service terminals E;, and T
shorted.

b) During Engine Running

During engine running, the ECU begins
sending the IGt signal to the igniter 24°
crank angle before the ignition point that
it has just calculated.

CONDITION
\70 Engine speed above 400 rpm.

Ne _/\/_[\j_qﬂ
Ignition
ON —tl 58
IGt
OFF
S it ol
Crankshaft Angle 30°
BTDC10°
Ne
Ignition
ON 5
1Gt
OFF\I\——

—

Crankshaf Angle 24°

BTDC10°
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9. ISC (ldle Speed Control)

GENERAL

In previous engines, the volume of intake air bypassing the throttle valve is adjusted by the idle speed
adjusting screw to adjust the idling speed. Afterward, as the idling speed changes over a period of
time, it is readjusted by turning the idle speed adjusting screw.

Also, when the engine is cold, intake air bypasses the throttle valve through an air valve and the engine
speed increases, causing fast idle. In addition, when the air conditioner is operated, the throttle valve
is opened by a diaphram and the idle speed is inCreased.

In the 7M-GE TCCS, a target idling speed for each engine condition is stored in the ECU and by ad-
justing the intake air volume bypassing the throttle valve according to each engine condition by the
ISC valve, the idling speed is controlled so that it becomes the target idling speed. Also, when the
engine is cold, the ISC valve is opened corresponding to the coolant temperature and the engine speed
is increased, causing fast idle.

Throttle Valve

Air Intake
Chamber

Air Flow Meter

Sensors — >

ISC BLOCK DIAGRAM

DISTRIBUTOR Ne
[T T ARV CBR ] SECRE ISC VALVE
WATER TEMP. SENSOR | THW_| i
| A ol
IDL

THROTTLE POSITION SENSOR

VEHICLE SPEED SENSOR SPD

ECU
A/C
AIR CONDITIONER /
NSW
NEUTRAL START SWITCH

LP

HEADLIGHT TR
DEG

DEFOGGER =
+B

BATTERY e
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ISC VALVE

The ISC valve is mounted on the intake manifold and intake air bypassing the throttle valve is directed
to the ISC valve through a hose.

The ISC valve operates according to signals from the ECU and controls the volume of intake air which
bypasses the throttle valve.

The ISC valve is a step motor type. It consists of 4 coils, the magnetic rotor, valve shaft and valve.
When current flows to the coils due to signals from the ECU, the rotor turns and moves the valve shaft
forward or backward according to the signals, changing the gap between the valve and the valve body.
In this way the intake air volume bypassing the throttle valve is changed, changing the engine speed.
There are depending on the rotor stop position, 125 steps in the gap between the valve and the valve
body.

Rotor

By-pass Air Volume

B | | 125
Valve Step

Valve Shaft

FUNCTION OF ECU

Bas?d on signals from various sensors, the ECU sends control signals to the ISC valve and controls the
engine speed at the optimum speed for each respective engine condition

1) Initial Set

When the engine is stopped, the ISC valve RELEVANT SIGNALS
is fully open (125 steps), giving the engine ® Engine ¢ ced IN
good restartability . peed (Ne)

The Main Relay goes off after the ignition

switch is turned off and initial set is com-

(CONDITIONS
pleted.

"8INE speeq is zero and main relay ON.
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2) After-start Control

If the engine is started and the ISC valve is
in the initial set (fully open) condition, the
engine speed will become too high. There-
fore, immediately after the engine is started,
the ISC valve is adjusted to the step posi-
tion which corresponds to the coolant tem-
perature. This keeps the engine speed
lower.

o

28

h
]

Valve Step

RELEVANT SIGNALS
e Engine speed (Ne)
e Coolant temperature (THW)

Coolant Temp. (°C) 70

CONDITIONS
When the engine speed rises to a certain
level. (The lower the coolant temperature,

the higher this level becomes.)

3) Warm-up Control

When after-start control is ended, the fast
e speed is controlled _corresponding to
the coolant temperature in order to warm
up the engine. As the coolant temperature
B e 1SC valve gradually closes and
rises, e coolant temperature reaches
\;[l]qoeél(lsgo F). warm-up control ends.

[3®)
L
T

Valve Step

Coolant Temp. (°C)

— RELEVANT SIGNALS

e Engine speed (Ne)
. Cof)lant temperature (THW)

—CONDITIONS J//ﬁ
Engine speed above 300 rpm.
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4)

Feedback Control

After the engine is warmed up, the actual
engine speed and the target idling speed
stored in the ECU are compared. The ECU
sends control signals to the ISC valve in
order to adjust the actual engine speed to
match the target idling speed.

That is, when the actual engine speed is
lower than the target idling speed, the ECU
sends signals to the ISC valve to open.
Conversely, when the actual engine speed is
higher than the target idling speed, control
signals are sent to the valve to close.

&

Target Idling Speed (Automatic Transmission)

rRELEVANT SIGNALS
Throttle position (IDL)

e Vehicle speed (SPD)

e Engine speed (Ne)

e Coolant temperature (THW)
@ Air conditioner (A/C)

e Neutral start switch (NSW)

CONDITIONS
IDL contacts close, vehicle speed is zero,

Engine speed above 300 rpm and coolant
temperature above 70°C (158°F).

Target Idling Speed (Manual Transmission)

Air Conditioner Neutral Start : Air Condition
Switch Switch Engine Speed Switch A Engine speed

ON 900 rpm e a——

on : e Sl T
OFF 750 rpm OFF 700 rpm
ON 700 rpm

OFF
OFF 600 rpm

5)

Engine Speed Change Estimate Control

lmquiately after the air conditioner
switch or automatic transmission shift posi-
tion or headlight switch or defogger switch
is changed, the engine load changes, causing
the engine speed to change. To prevent the
engine speed from changing, immediately
after the air conditioner switch or auto-
matic transmission shift position or heag-
light switch or defogger switch is changed,
the ECU sends signals to the ISC valve to
open or close by a fixed number of valye
steps.

—RELEVANT SIGNALs
® Engine speeq (Ne)
® Air conditipper (A/C)

e Neutra] Start switch (NSW)
e Headlight (LP)

® Defogger (DEG)

e 1 e .
startn a_lr conditioner switch or neutral
SWitch o headlight switch or defogger

swit
ch turneq on or off with engine speed
above 300 'pm
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10. Intake Air Control System

The intake air control system opens and closes an air control valve installed in the intake manifold
e i 3 i 1 1 -
corresponding to the engine speed and throttle valve opening angle to raise air intake efficiency

Intake Manifold

(] Air Control Valve

/ Actuator

Vacuum Tank

Throttle Valve Air Control Valve

Vacuum Tank

........

Actuator




TD-40 ENGINE — 7M-GE ENGINE

INTAKE MANIFOLD AND AIR CONTROL VALVE

An air control valve is built into the inside of the Air Control Valve
intake manifold, which devides the intake air
chamber into two chambers, the front chamber
and the rear chamber,

When this valve is closed, the same effect on in-
take efficiency can be obtained as when the
intake manifold is long. That is, if high engine
output is necessary at low engine speed, the
valve closes and intake efficiency is increased by
the intake air inertia effect. When engine speed
is high, the valve is opened to reduce intake
resistance and intake efficiency is kept from Actuator
dropping. ii

Rear Chamber Front Chamber

Air Control Valve
(Closed)

Air Contro] Valve
(Open)

Throttle Valve Throttle Valve

When air contro] valve is closed When air contro] yalye is open

OPERATION

As shown in the chart at right, the VSV is
turned on or off depending upon engine speed (Air‘\/{SV :ON VSV : OFF
and throttle valve opening angle. If the VSV is “lve: Closed) (A Vaive: Open)
turned on, vacuum is directed from the intake
manifold to the actuator and the air control
valve is fully closed. If the VSV is turned off,
atmospheric air is directed into the actuator and
the air control valve is fully opened.

(o))
o

\—_

Throttle Valve Opening Angle (*)

(A VSV : OFF VSV : ON
Ir Valye. Open) (Air Valve: Closed)
4,200
0! [ 1 1
2000 4000 6000

Engine Speed (rpm)
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11. Fuel Pump Speed Control

A high output fuel pump has been adopted in the 7M-GE engine. The ECU changes the speed of the
fuel pump in 2 stages corresponding to the amount of fuel required by the engine. With this system,
electric power consumption and fuel pump durability are improved.

OPERATION

1)

2)

Lot

During Engine Idling or Cruising

The ECU is constantly calculating the fuel injection duration per fixed period of time. When the
engine is idling, or under normal driving conditions, that is, when the fuel injection duration per
fixed period of time is shorter than the reference value, the ECU turns on the fuel pump control
relay coil. When the control relay coil is turned on, the point contacts side B and the current to
the fuel pump flows through a resistor, causing the fuel pump turns at low speed.

s ; Fuel Pum
Circuit Opening p
Main Relay Relay Control Relay
== EFI Ao
E=it e - = L
LN B _@__,
1 SJ’W Bat” T —q' m Resistor “"
ition —
T o 1
—
. A " - [
= Fuel Low
Fuel Pump S/W Pump Speed
L_ (Air Flow Meter)
ECU

ing High Engin® Speed and High Load Operation
Durin
the:cngine is operated at high speeds and under heavy loads, the fuel pump control relay
Whe? turned off. If the control relay coil is turned off, the point contacts with side A and the
4 lst to the fuel pumP flows directly to the PUMP without passing through a resistor, causing
:}?:;?el pump turns at high speed.

Circuit Openin Fuel Pump
Main Relay Relay . Conerol Relay
EFI1 — pe_j -j
rﬂ- q| ml Resistor
Ignition S/W IGN '-'-__]
| Fuel Hi
i = igh
= Pum 2
Fuel Pump S/W P @ Speed
(Air Flow Meter)
- — ECU
1
I
L ke 1
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12. Fuel Pressure Control

When the engine is started with its temperature high, the fuel pressure is made higher than under
normal driving conditions. When the fuel pressure is increased, the fuels tendency to percolate is
reduced, which improves engine restartability and idling stability.

Pressure Regulator

o o
o o
o o

To Fuel Tank
(Return) -

From Fuel Tank
(Main) =

4

Injectors

OPERATION

When the coolant temperature is |00°C (212°F)
or higher and the intake air temperature is
60°C (140°F) or higher, if the engine is cranked,
the ECU turns on the VSV- As the VSV goes on,
atmospheric air is introduced into the diaphram
chamber of the pressure regulator and the fuel
pressure becomes higher than the fuel pressure
under normal driving conditions by the amount
of the intake manifold vacuum only. 'Even after
the engine is started, the VSV remaind on for
scores of seconds.

Fuel Pressure (kg/cm?)

Int

4.0F

3.0

2.0

1.0

s rmsanenl

ake Manifold

= Cold Start Injector

ECu

< STA

TH
~—THa

VSV : ON
7]
I I ; VSV : OFF
% %
o 2
| it 4
g 7
g i o
% Yol
s ]
R NS Lo -5—}- Intake
Atmosphere Manifold
f Vacuum
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13. Diagnosis

GENERAL

The ECU <ontains a built-in self-diagnostic system.

The ECU, which constantly monitors all sensors, lights the “CHECK ENGINE”’ lamp when it detects a
problem in a sensor or its circuitry. At the same time, the ECU registers the system containing the
malfunction in its memory. This information is retained in memory after the ignition switch is turned
off, and even after the malfunction has been corrected. When the vehicle requires service because of
a problem in the TCCS system, the contents of the memory may be checked to identify the mal-
function. After the problem is repaired, the diagnostic system is cleared by removing the EFI fuse
for more than 10 seconds with the ignition switch off.

CHECK ENGINE LAMP

The diagnostic system monitors sixteen conditions, including the normal condition, listed in the
chart on page 45. Whenever a malfunction is detected in any one of the systems marked with a circle
in the CHECK ENGINE lamp column, the ECU lights the CHECK ENGINE lamp to inform the driver
that it has detected a malfunction in the €ngine. For all of the systems not marked with a circle in the
CHECK ENGINE lal"np column, the ECU does not light the lamp when a malfunction is detected be-
cause a malfuncti?n l_n those systems would not cause any major trouble such as engine stalling.

After @ malfunction is corrected, the ECU turns off the CHECK ENGINE lamp, but the ECU memory

retains 4 record of the system that contained the malfunction.

Operation
e U2 itch is turned fro
the ignition sW1 m off to
™ Whe:;le CHECK ENGINE lamp goes on_ After
on, s started, the lamp goes out, This
‘thete ginfoﬂ'ﬂ the driv?r that the CHECK
ENGOINE Jamp circuitry 1 OPerating normajly

amp lights immediately if a TCCs problem occurs While the engine is running.

Check Engine Lamp

® Thel

@ If the problem 15 rectified, the lamp goes oyt fiye seconds after the problem js corrected.

o longer exists at the time the TCCS is being checked by a technician (as, for ex-
intermlttefﬂ problem), the CHECK ENGINE lamp will not light, even if the mal-
recorded in the memory of the ECU.

e If the problem ™
ample, if it i 8"
function has been
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DIAGNOSTIC CODES

In the case of the 7M-GE engine, TCCS pro-
blems can be diagnosed by fulfilling the follow-
ing three conditions, then counting the number
of times the CHECK ENGINE lamp flashes (see
the Table of Diagnostic Codes on the next

page):

CONDITION

e [gnition switch on

e Check terminals E, and T connected

e [DL contacts on (throttle valve fully
closed) .

Check Connector

1) Normal

The lamp will flash 2 times per second as 0.5 Sec.
shown in the chart on the right, One Cycle
ON
OFF
0.25 Sec.
0.25 Sec.

2) Malfunction Present

The appropriate diagnostic code(s) will be

indicated by the lamp as shown in the ex- : ‘ l (2 Rk 4.5 Sec;
ample on the right. In this case, codes 13 N
and 32 are indicated: P | I! !I" ].".“.M .I
0 |
0¢5:0.5 Sec. = Repeat
} Start One Cycle

NOTE: e If two or more malfunctions are present at the gap.. time, the lowest-numbered
diagnostic code will be displayed first- However, no other code will appear along with
conde No. 11.

® All detected diagnostic codes, except 51 and 53, wij) be retained in memory by the

ECU from the time of detection until cancelled out.

@ Once the malfunction is cleared, thef “CHECK, ENGINE” warning lamp will go out
but the diagnostic code(s) will remain stored in the ECy memory (except for code

51 and 53.)
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Code . . ‘CHEC]E,
No Item Diagnosis Trouble Area ENGINE
: Diagnostic Light
Normal =
T Momentary interruption in power supply e Ignition switch, main relay circuit
11 ECU (+B) to ECU. e ECU =
e Distributor circuit
s No “Ne” or “G" signal to ECU within tCAran].-: PORHOn Siaster mgual
12 RPM Signal T circuit o
several seconds after engine is cranked. Tl
e Distributor
eECU
§ No “Ne" signal to ECU when the engine
337 R St speed is above 1,000 rpm. I ©
: : ; Igniter circuit
0 " 6_8 ti L] *
14 Ignition Signal zx(::cels(jiznmgnal to ECU wesm e [gniter o
e ECU
e (O ircuit
Oxygen Sensor o fhouit i ignal (OX) Oxygen sensor circui
2% = pen circuit in oxygen sensor signal (Ox e Oxygen sensor o
Signal e ECU
2 Water Temp. 0!-'nanI or short circuit in water temp. sensor :&:::; :Err:g :z::g: “ o
i signal (THW 2
Sensor Signal gnal ( ) S
Intake ai =
I o Int temp. ircui
Intake Air Temp. | Open or Shc;rl;;{::\uﬂ in intake air temp. 'l:t:k: :;: tem;p) ::::2: Sirouts 3
24 Sensor Signal sensor signal ( ) el
_ Open circuit in Vee signal or short circuit e Air flow meter circuit
% Air Flow ” between Vs and E3 when idle contacts are ® Air flow meter o
Meter Sign closed e ECU
oW Open circuit in Eg signal or short circuit
32 Air ("signﬂl between Vcc and Vs ' o
Meter
Foie e i Throttle ition sensor circuit
- Open or short circuit in 2 posi
Throu]e Position sei:gsor el (VTA) hrottle position e Throttle position sensor =
41 Sensor Signal o ECU
--"'---_-______________————__———-——___ »——'-_--_____'___————
No “SPD" Slgpal for several seconds when ® Vehicle speed sensor circuit
Vehicle Speed engine speed is between 2 0og rpm and e Vehicle speed sensor -
4 Sensor Signal 4,500 rpm except when racing the engine eECU
_.-.-._______________—————————__-______________————_________-——
| ®Starter si ircui
.63 gnal circuit
) No “STA" signal to ECU until engine speed | elgnition switch, main relay circuit =
43 | Starter Signal reaches 800 rpm with vehicle not moved eECU
] .  —
- :i’c amplifier
® A/C switch circuit
No “IDL" signal or No “NSW signal :Neutral start switch
| orva/C” signal t0 ECU, with the  Accelerator pedal and cable -
51 | Switch Signs check terminals Ey and T shorted. ® Throttle position sensor
® Throttle position sensor circuit
® ECU
ot : Knock sensor circuit
t in knock sensor signal °
Knock Sensor Open Of short circul ® Knock sensor o
52 Signal (KNK) e ECU
53 Knock Control Knock control CPU faulty ° ECU o
CPU (ECU)
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14. Fail-Safe

FAIL-SAFE FUNCTION

When a malfunction is detected by any of the sensors, the fail-safe function of the ECU either relies
on the data stored in its memory to allow the TCCS to continue operating or stops the engine.

1)

2)

3)

4)

Water Temp. Sensor and Air Temp, Sensor Malfunction

If an open circuit develops in the air or water temp. sensor, or in their circuitry, the affected
sensor will send a signal informing the ECU that the temperature has fallen below —50°C
(—58°F). On the other hand, if a short circuit develops, the sensor will send a signal informing
the ECU that the temperature has risen above 140°C (284°F).

If the ECU receives either one of these abnormal signals, it ignores all input from the affected
sensor and relies upon the standard air or coolant temperature value stored in memory. These
values are 20°C (68°F) for intake air temperature and 80°C (176°F) for coolant temperature.
This is to prevent stalling and poor idle.

Ignition System Malfunction

The ECU will detect a malfunction in the ignition system if no IGf signal is supplied to the ECU
35 times consectively after each IGt signal, and will discontinue fuel injection. This is to pre-
vent TWC from overheating due to no ignition.

Throttle Position Sensor Malfunction

If the throttle position sensor circuit is open or if there is a short, the ECUJUdges that the signals
indicate a malfunction and controls the engine as if the throttle valve opening angle were 0°.
This prevents engine stall or engine overrun. £

Knock Sensor and Knock CPU Malfunction

If the knock sensor circuit becomes open or is shorted, or if troub
in the ECU, the ECU, without ignition timing feedback contro]
strength, sets the supplementary ignition advance angle to the in
prevent knocking. BY thus preventing the ignition timing frop, ,
knock is suppl‘essed'

le develops in the knock CPU
corresponding to the knock
aximum retard condition to
dvancing too far, the engine
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5)

Back-up Function

If there is trouble with the CPU in the ECU and the ignition signals (IGt) are not output, the
ECU controls fuel injection and ignition timing at predetermined levels as a back-up function to

make it possible to continue to operate the vehicle.

Furthermore, ihe injection duration is calculated from the starting signal (STA) and the throttle
position signal (IDL). Also, the ignition timing is fixed at the initial ignition timing, 10° BTDC,

without relation to the engine speed.

NOTE: If the engine is controlled by the back-up function, the CHECK ENGINE lamp lights up
to warn the driver of the malfunction but the diagnostic code is not output.

EMISSION CONTROL SYSTEM

1.

System Purpose

System Abbreviation Purpose
Positive crankcase ventilation PCV Reduces blow-by gas (HC)
Fuel evaporative emission control*! EVAP Reduces evaporative HC
Three-way catalyst*? TWC Reduces HC, CO and NOx
Electronic fuel injection EFI Regulates all engine conditions for reduction

of exhaust emissions

#1. Jtems with this mark apply to Australia and Saudi Arabia.

#2. [tems with this mark apply to Australia.
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2. Component Layout

For Australia

Charcoal Canister

TS

BVSV (for EVAP)

Oxygen Sensor

For Saudi Arabia

of -

Charcoal
Canister
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MANUAL TRANSMISSION

W58 MANUAL TRANSMISSION

The W58 manual transmission, which has been proven on previous models, is mounted in the new
Supra.
The basic construction, operation and gear ratios of this transmission have not been changed.

.

.
it l-a;a.
a J |

Specifications
1st 3.285
2nd 1.894
3d 1.275
Gear Ratio 4th 1.000
Sth 0.783
| Reverse 3.768 1
W 2.4 liters. (2.5 US qts., 2.1 Imp. qts.) .
API GL4 or GL-5
Type of Fluid SAE 75W-90 or 80W-90
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AUTOMATIC TRANSMISSION

A340E AUTOMATIC TRANSMISSION

The major components of the A340E Electronically-controlled Transmission (ECT) are the torque
converter with lock-up clutch, the overdrive (OD) planetary gear unit, the 3-speed planetary gear unit,
the hydraulic control system and the electronic control system.

. Overdrive Planetary 3-speed Planetary
Gear Unit _ Gear Unit Sensor Rotor

T 1 o=
B U &

Torque Converter

Valve Body
Specifications
__---------'---__
Type of Transmission A340E
Type of Engine TM-GE
s 2.804
2nd 1.531
Gear Ratio 3rd 1.000
4th (Overdrive) 0.705
Reverse 2.393
Fluid Volume 7.2 liters (6.3 Imp. qts.)
Type of Fluid ATF type DEXRON® 11
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TORQUE CONVERTER WITH LOCK-UP CLUTCH

The torque converier of the A340E has a hydraulically controlled lock-up clutch which corresponds to
a manual clutch. This prevents torque converter loss at medium and high speeds, and brings about

better fuel economy.

Turbine Runner

Damper

Lock-up Clutch Pump Impeller

Stator
Turbine Runner
Hub
oD Input Shaft Stator Shaft Splines
Splines

One-way Clutch

Froul COVEr

hanism

Operation of Lock-up Mec

his installed on the same axis as the turbine runner of the torque converter. When

The lock-up clutc .« actuated, it rotates together with the pump impeller and turbine runner. Ep-

tie IOCk—L;pd(?lumhgling of the lock-up clutch is determined by changes in the flow direction of the
gaging and disenga

nverter.
hydraulic fluid into the torque €O
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1) LOCK-UP CLUTCH ENGAGED

The flow of the fluid in the torque converter is as shown by the arrow in the figure below. This
flow causes, the lock-up clutch to press against ‘the front cover side by the left-right pressure

differential, so it turns together with the front cover.

From Lock-up
Relay Valve
<=

To Lock-up
Relay Valve

N  ==p

EN
Input _. E GINE
L G
DRIVE PLATE
Lock-up——
Clutch &
Front FRONT COVER
Cover
O
LOCK-UP CLUTCH
$
Turbine TURBINE RUNNER HUB
Runner
Hub 0
INPUT SHAFT
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2) LOCK-UP CLUTCH DISENGAGED

The flow of the fluid is reversed at the point when the lock-up clutch is engaged, as shown in
the figure at below. As a result, since the pressure on the left side is high, the lock-up clutch
separates from the front cover.

Therefore, since engine power is transmitted as it would be with an ordinary torque converter,
a difference develops between the rotational speed of the pump impeller and the turbine runner.

/

Front
Cover

To Lock-up
Relay Valve

Lock-up
Clutch

From Lock-up
Relay Valve

ENGINE

&
DRIVE PLATE

Turbine Runner

Punlp ImpelIEr G
FRONT COVER T

&
PUMP IMPELLER
<&
TURBINE RUNNER
o
TURBINE RUNNER HUB

4
INPUT SHAFT W

Front
Cover

Turbine
Runner
Hub
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PLANETARY GEAR UNIT
1. Construction

@® The OD input shaft and OD planetary carrier rotate together as one unit.
@® The OD sun gear has been combined with the OD direct clutch drum into one unit.
® The splines of the OD direct clutch are also the hub of the OD brake.

® The outer race of the OD one-way clutch meshes with the planetary carrier, while the inner race is
permanently fixed to the shaft of the OD sun gear.

® The input shaft is splined to the OD planetary ring gear and rotates as a unit with the direct clutch
hub and the forward clutch drum.

@ The forward clutch hub rotates as a unit with the front planetary ring gear.
@ The direct clutch drum is meshe with the front end of the front and rear sun gear.
@® The front sun gear and rear sun gear are combined into one unit.

@ The hub of the 2nd brake is also the outer race of No. 1 one-way clutch; the inner race of No. |
one-way clutch is combined into one unit with the front and rear sun gear.

® The inner race of No. 2 one-way clutch is splined to the transmission case and the outer race rotates
as one unit with the rear planetary carrier.

@® The rear planetary ring gear is splined to the output shaft.

@ The front planetary carrier and rear planetary ring gear rotate as a unit With the output shaft

OD Direct 1S
Clutch (Cp) 2ND Coast Brake (B;) oo Ber& %EVerSe
2 a utc dKe
OD Brake (Bo) Direct Forwar ND B (B) Rear Planetary Carrier

C rake
Clutch (C;)  (C1) (B,) Rear Planetary

Ring Gear
SN
\*\'\t\Tl

,

l
]

l

oD P]‘anetary Eront I{l ¢ N ‘I 0 = =%
Ri ront Planetar 0.1 One.
\ ing Gear y Clutch &Way Output Shaft

Carrier F
OD Planetary Front Planetary (1) No.2 One-way Front & Rear

)
I
|

I
W

mi
=]

I

X

7
%

Y

..-"""'.'.'.—'-'

OD One-way

F Carri 2
C]UtCh ( 0) OaDrl;]er Rlng Gear Clu[ch (FZ) P]anetary
OD Input Shaft anetary Sun Gear
Sun Gear

Input Shaft
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Operation of Each Element

NOMENCLATURE OPERATION

OD Direct Clutch (Co) Connects overdrive sun gear and overdrive carrier

OD Brake (B, ) Prevents overdrive sun gear from turning either clockwise or
counterclockwise

OD One-way Clutch (Fy) When transmission is being driven by engine, connects overdrive
sun gear and overdrive carrier

Forward Clutch (C, ) Connects input shaft and front ring gear

Direct Clutch (C,) Connects input shaft and front & rear sun gear

2nd Coast Brake (B, ) Prevents front & rear sun gear from turning either clockwise or
counterclockwise =) |

2nd Brake (B,) Prevents outer race of F; from turning either clockwise or
counterclockwise, thus preventing front & rear sun gear from
turning counterclockwise

Ist & Reverse Brake (B;) Prevents rear planetary carrier from turning either clockwise or
counterclockwise

No. I One-way Clutch (F,) When B, is operating, prevents front & rear sun gear from turning
counterclockwise

No. 2 One-way Clutch (F,) Prevents rear planetary carrier from turning counterclockwise

Operating Conditions

: No. 1 No. 2 o
SR}?S*%GLS;-Z; Gear Solenoid | Solenoid | C, |Cy |C, |Bo {B: |B; |B; [Fo [F1 | F:
Position) |l e —YalVe valve
P Park ON OFF ° -] A
R Reverse ON OFF L] [ ] ® ®
N Neutral ON OFF ° ™
First ON OFF L] ® ® e
D Second ON ON R & L
—Third | OFF ON [e |oe ° .

OD | OFF OFF ® e ®
" ON OFF © | o e ©
2 Second ON ON @ ® 18 © ® = =

ﬂ-'i:h’i;a"' OFF ON | |e |o ° o
ot T OFF L e /4] L] o ®
L RIS ON ON [ [o [ | o | o o | o
o

e: Operates
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IST GEAR (D or 2 Range)

OD Direct Clutch Forward Clutch
Acting (Cyp) Acting (C;)

. 2 One-
OD One-way Clutch No ne-way

Acting (Fo) Clutch Acting (F3)
LIS S LLLLLLLLILLT LS

OD Carrier
OD Pinion Front
OD Ring Gear Fiaion

~a): - -

OD Sun Gear

OD Input Input Shaft
Shaft

Front Carrier

QOutput Shaft

Front & Reg, Sun Gear Rear Ring Gear
Front Ring Geg,

The outer race of the OD one-way clutch (F,) rotates clockwise a5 a unit with the OD planetary
carrier, while the inner race rotates as a unit with the OD sun gear.

Since the inner race (OD sun gear) rotates faster than the OUer race (OD carrier) by the amount of
speed increment given to it by the counter clockwise-rotation of the op pinion, the OD one-way
clutch (F, ) is locked, and the OD carrier and OD sun gear turn as one uni,
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r— (Overdrive Planetary Gear Unit)

' | OD input shaft rotates clockwise

[ ; OD carrier rotates clockwise IL L
PSS P G — —_— e —— —— ‘l
OD direct clutch (Cp) connects OD IFOD pinion walks clockwise around I
| | carrier and OD sun gear LOD sun gear while rotating counterclockwise_ _|
_________ ey |
I OD sun gear rotates clockwise J
i

— OD one-way clutch (Fo) is locked |

__1 OD carrier and OD sun gear rotate clockwise as one unit ,"J
|

| OD pinion, OD carrier, OD sun gear and OD ring gear rotate clockwise as one uniil

|
Since OD planetary gear set rotates clockwise as a unit, OD ring
gear rotates clockwise at same speed as OD input shaft

s = — .

= - — — (3-speed Planetary Gear Unit)

I Input shaft rotates clockwise at same speed as OD input shaﬁJ

i
[ Forward clutch (C1) |

ring gear rotates clockwise

Front planetary carrier rotates clockwise
(front planetary pinion walks clockwise
around sun gear while rotating clockwise) |

Front planetary

Front planetary pinion rotates clockwise

Sun gear rotates counterclockwise

MMRear aanetary pinion walks counterclockwise
' un gear while E{taﬂr_ag clockwise N

L_around S

oot =
r__ . -
_ Rear plinc?_’yf_am_er rotates counterclockwise |

Counterclockwise rotation of rear carrier
is prevented by No. 2 one-way clutch (F,)

Eear planetary pinion rotates clockwise—! F

Rear planetary ring gear rotates clockwise }—— ’

rOulput shaft rotates clockwise at slower speed than OD input shaft —I
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2ND GEAR (D Range)

OD Direct Clutch Forward Clutch 2nd Brake
Acting (Co) Acting (C,) Acting (B,)

I

"i EL =
) i E\m\:\l\‘\ / {;l [F,

g

AR
OD One-way Clutch No.1 One-way Clutch
Acting (Fo) Acting (F,)
/ LLLLL L L LS S L
OD Carrier
F
OD Pinion Front Carrier s
Bo OD Ring Gear B Rear Carrier
Fo

///Rear Pinion

@ e _— P T 0 L U O T R 'V AN SR P
== - I = ) |

Input Shaft

QOutput Shaft
Rear Ring Gear

Front & Rear Sun Gear
Fornt Rjng Gear

OD Sun Gear

OD Input
Shaft
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TD-59

—— (3-speed Planetary Gear Unit)

(— (Overdrive Planetary Gear Unit) = s

[ When

[ OD planetary gear unit (operates as in D range st gear) [

Clockwise rotation of input shaft is transmitted to front planetary ring
gear via forward clutch (C,)

L—‘ Front planetary ring gear rotates clockwise

ke )

front planetary pinion rotates
ise, it attempts to turn sun

| kw
c]OC . -
ockwise at same time
| gear CO_‘_‘"ETE‘I. B e |
J v . ;
]' Counterclockwise rotation of sun gear is prevented
by 2nd brake (B, ) and No. 1 one-way clutch (F1)
Front planetary pinion walks clockwise around
sun gear while rotating clockwise
! I
LFront planetary carrier rotates clockwise I
—_— — — | — | — — —ee )

LOutput shaft rotates clockwise at slower speed than OD input shaft
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3RD GEAR (D or 2 Range)

OD Direct Clutch Direct Clutch Forward Clutch
Acting (Co) Acting (C,) Acting (C;)

N SN N
5&1’ J W

OD One-way Clutch 2nd Brake

Acting (Fy) Acting (B2)
LLLLLLL S LLLLL LLLLLLL ST
D Carrie
[Bj ODCat Front Carrier
D OD Pinion Front Rear Carrier
Fo OD Ring Gear Pinion Rear Pinion

el D)
”@a::i—"—t%-— g / i ____;}-\—%P..

OD Sun Gear  Input Shaft — 5 Rear Ring Gear
OD Input : Front & Rear Sun Gear

Front Rlng Gear

Output Shaft

Though the 2nd Brake (B, ) acts in relation to the hydraulic System, since one-way clutch (F, ) free-
wheels when the front and rear planetary sun gear rotates clockwise, the 2nd Brake (B,

. ) does not stop
the front and rear planetary sun gear from rotating clockwise.
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—— (Overdrive Planetary Gear Unit) — = =5 l ‘

| l OD planetary gear unit (operates as in D range 1st gear) l

——(3-speed Planetary Gear Unit)

ﬁl Input shaft rotates clockwise ’—ﬁ

| [ Forward clutch (C,) | | Direct clutch (C2) |

Sun gear rotates clockwise
I \@nt planetary pinion is locked

Front Planetary gear set rotates clockwise as a unit
e e L] =

-

L Output shaft rotates clockwise at same speed as OD input shaft
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OVERDRIVE (D Range)

OD Brake Direct Clutch Forward Clutch
Acting (Byp) Acting (C;) Acting (C,)

N N N

OD Carrier

OD Pinion Front Carrier

m *fb Rear Carrier

A

— B T e e O o i s 1 i ) R \
]I;_]—b-

Front

OD Ring Gear Rear Pinion

OD Sun Gear Input Shaft

OD Input = 1B Rear Ring Gear
Shaft z  Front Front & Rear Sun Gear

Ring Gear

Output Shaft

Since the OD sun gear is held stationary by B, , the inner race of F

: . : o doe
turns as a unit with the OD carrier. F, therefore freewheels wh Biof fotatd; iuldhe pulsta0s

€n the vehicle is running in overdrive.
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TD-63

— (Overdrive Planetary Gear Unit) -

f OD input shaft rotates clockwise —l

i

| ———LOD planetary carrier rotates clockwisﬂ

rotating counterclockwise
— —

LIS

Rotation of OD sun gear is prevented
by OD brake (Bo)

OD planetary pinion walks clockwise around
OD sun gear while rotating clockwise

!

OD ring gear rotates closkwise faster than the OD input shaft by the amount of
speed increment given to it by the clockwise rotation of the OD planetary pinion

BN SO

Clockwise rotation of OD ring gear is transmitted to output shaft via same route as in |
I D range 3rd gear
—

S
— (3-speed planetary Gear Unit) -

Output shaft rotates clockwise at faster speed than OD input shaft —l
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REVERSE GEAR

OD Direct Clutch Direct Clutch 1st & Reverse Brake
Acting (Cy) Acting (C,) Acting (B;)

!

L
i

B

I\

I

5\‘\'\}\&.\' 2
‘ \\\

OD One-way Clutch

Acting (Fy)
1L LLG LS LLLELLLL LT L
OD Carrier Front Carrier F,
E;a OD Pinion gir'?igtn '§E$ Rear Carrier
Rear Pinion

T / OD Ring Gear

S Ot i s . mul

/jutput Shaft
OD Sun Gear Input Shaft = |B:
OD Input
Shaft Z

Rear Ring Gear

Front & Rear Sun Gear
Front Ring Gear
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—— (Overdrive Planetary Gear Unit) -~ - _!
I OD planetary gear unit |
(operates as in D range 1st gear) .

——(3-speed Planetaty Gear Unit) —— — —F—— — —— —— — ———p— = =
l

rlnput shaft rotates clockwise ,

i
| Direct clutch (C,) |

J *{ Sun gear rotates clockwiseJ |

r E-; r—;l;ﬂ:ry pinion walkg clockwise 1
e | qunigeds while rotating | Rotation of rear carrier (axis of rear
aroun wise | planetary pinion) is prevented by
counterclockWi:: J b
gl 1st & reverse brake (B;)

—_—

Output shaft rotates counterclockwise
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2ND GEAR (2 or L Range), ENGINE BRAKING

OD Direct Clutch 2nd Coast Brake 2nd Brake
Acting (Co) Acting (B,) Acting (B,)
X D N
N QNN N
[ 4_611 Eu!& i,
I-IO
L
T ~
Forward Clatch
Acting (C,)
LY LEL L, LLLLLLL LSS I LTS
OD Carrier F
Front Carrier <
Haky <
EBE OD Pinion Front 10 Rear Carrier
Fy OD Ring Gear Pinion Rear Pinion

S WP

OD Sun Gear Input Shaft Output Shaft

OD Input 2} Rear Ring Gear
Front &
Shaft *  Front Ring Geaflear Sun Gear

@® The operation of the planetary gear sets when the transmission i

; S b s * . .
L range 2nd gear is the same as in D range 2nd gear. eing driven by the engine is 2 or

® During coasting while the vehicle is running in 2nd gear with the shift selector in
| one-way clutch (F, ) does not prevent the front & rear sun gear from turning
gear freewheels and engine braking does not occur.

“D”, since the No.
clockwise, the sun
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l Output shaft rotates clcckwisil

— (3-speed Planetary Gear Unit)

l——| Front planetary carrier rotates clockwise

ront planetary pinion walks clockwise | |
around sun gear while rotating
unterclockwise

It

'_gun_gear attempts to rotate clockwise

Es

ME

oy (F; freewheels)

Rotation of sun gear is prevented
by 2nd coast brake (B;) |

Front planetary pinion walks clockwise around
sun gear while rotating clockwise
i
Iiront ring gear rotates clockwise ’

LForward clutch (C,) |
i

I Input shaft rotates clockwisﬂ

—

—

r Unit) e ~
—(Overdrive Planetary Gea I

|70D planetary ring gear rotates clockwisej

OD planetary pinion rotates clockwise I

to freewheel | (

i, i
e e S

Since inner race of Fo rotates
counterclockwise, Fo freewheels

)

OD carrier and O

D sun gear aré

| connected by OD direct clutch (Co)

OD planetary pinion rotates clockwise
as a unit with OD sun gear and OD planetary
ring gear

WD carrier rotates clockwise1

r()D input shaft rotates clockwise J
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IST GEAR (L Range), ENGINE BRAKING

OD Direct Clutch

Forward Clutch Ist & Reverse Brake
Acting (Co) Acting (C,) Acting (B;)
NN \ \\
B
—_ A'n
[ Co
¥

N
= ]
— el

OD Carrier
OD Pinion Front Carrier

L Front
OD Ring Gear Pinion

Rear Carrier

Rear Pinion

::]_‘.‘}'_"—ij

OD Sun Gear  Input Shaft
OD Input
Shaft

Output Shaft

Rear Ring Gear

Front & Rear Sun Gear
Front Ring Gear

NOTE: During coasting while the vehicle is running in st gear with the shift selector in “D” or “p
the No. 2 one-way clutch (F;) does not prevent the rear carrier from turning clockwise.
The rear carrier therefore freewheels and engine braking does not occur.
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— (3-speed Planetary Gear Unit) = = =

Output shaft rotates clockwiseJ

rR::aerlanetary pinion walks clockwise i 1
| around sun gear while rotating clockwise

——l Rear planetary ring gear rotates clockwise‘,

SR (F, freewheels)

Rotation of rear carrier prevented

by 1st & reverse brake (Bs3)

I Front planetary carrier
rotates clockwise

Rear planetary pinion turns sun gear
counterclockwise whiel rotating clockwise

—— (Overdirve P

Front planetary pinion walks clockwise around
L_,/’//__ sun gear while rotating clockwise

[ Sun gear rotates counterclockwise |

i

[ Front planetary ring gear rotates clockwise ]

[ Front clutch (C,) |

[ Input shaft rotate clockwise |

janetary Gear Unit) 1 - )

Operation of OD planetary gear unit is same as in
2 or L range 2nd gear during engine braking
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N AND P RANGES

When the transmission is in “N” or “P”, the forward clutch (C, ) and direct clutch (C,) do not act, so
input from the overdrive input shaft is not transmitted to the output shaft.

In addition, when the transmission is in “P”, the parking lock pawl engages with the rear. planetary
ring gear, which is splined to the output shaft, thus preventing the vehicle from moving.

Rear Planetary
Ring Gear

Parking Lock Pawl]
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HYDRAULIC CONTROL SYSTEM

The hydraulic control system is composed of the oil pump, the valve body, the solenoid valves, and
clutches and brakes, as well as the fluid passages which connect all of these components. Based on the
hydr=ulic pressure created by the oil pump, the hydraulic control system governs the hydraulic pres-
sures acting on the torque converter, clutches and brakes in accordance with the vehicle driving condi-

tions.
There are three solenoid valves on the valve body. These solenoid valves are turned on and off by

signals from the ECU to operate the shift valves.

These shift valves switch the fluid passages sO that fluid goes to the torque converter, clutches and
brakes to control the torque converter and planetary gear units. (Note: Except for the solenoid valves,
the hydraulic control system of the ECT is basically the same as that of the fully hydraulically-con-

trolled transmission.)

— Hydraulic Control System — - » ! A i ____!
I

|

[

Hydr. pressure |

: control |
i .'
|

|

|

|

|

Fluid passage
switching

Planetary gear
units

Clutches and
brakes

Torque converter

ECU
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1. Oil Pump

The oil pump is designed to send fluid to the torque converter, lubricate the planetary gear unit and
supply operating pressure to the hydraulic control system. The drive gear of the oil pump is continual-
ly driven by the engine via the torque converter pump impeller. The pump has sufficient capacity to
supply the necessary fluid pressure throughout all speed ranges, as well as in reverse.

Crescent

Drive Gear

(— CAUTION:
N
When the vehicle is towed, the engine does not operate, so the automatic transmission

oil pump will not operate either. This means that no hydraulic control fluid will be
sent to the transmission. Therefore, if the vehicle is towed at high speeds or for long
distances, the protective fluid film coating the various rotating parts of the trans-
mission may disappear and cause the transmission to seize up. For this reason, the
vehicle should be towed at a low speed (no more than 30 km/h) and no further than 80
km at one time. Furthermore, if the transmission itself malfunctions or begins leaking
fluid badly, the vehicle should be towed with its drive wheels lifted clear of the ground
or with the propeller shaft disconnected.
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2. Valve Body

The valve body consists of an upper valve body and a lower valve body. The valve contained therein
controls fluid pressure and functions to switch fluid from one passage to another.

Upper
Valve Body
3-4 Shift Valve Secondary Regulator Valve
Lock-up Relay Valve
2.3 Shift Valve eoXup Bely
[ (o}
2nd Coast o
Modulator Valve o
O 9
o . ‘el 47
—-J 0 ri = ﬁ@
= ) 48 (1
o 0 2
Low Coast ° g ’
ow Coas
Modulator Valve o ; o ’@
O O [e) O
o)
—
8 O/ Cut-back Valve

Throttle Valve

Lower
Valve BodY

Accumulator Control Valve

; (@)
e | [ | o5
_ O 0
P e85 5
o]
(@) oAl d | o
@ 5o *© p! 1-2 Shift Valve
(@) - P
I ; e
O ©
o : o %OO
O O ¢
o)°2 o O
\O 0 ? [e)
Primary OR

Valve
Regulator Manual Valve
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MANUAL VALVE

This valve serves to divert hydraulic fluid from one circuit to another. It is linked to the transmission
shift lever and depending upon the lever position diverts the fluid to the “P”, “R™, “N”, “D”, “2” or
“L” circuit.

Line Pressure
(From Primary Regulator Valve)
“p*, «2” or “L” Range

L‘R')‘ R e
e “L” Range

: | 0ot

Drain ‘ Drain
“2” or “L” Range

CUT-BACK VALVE

When the transmission is in any forward range and in any gear but Ist, this valve Tegulates the cut-back
pressure acting on the throttle valve. It js actuated by B, line pressure and throttje pressure. By apply-
ing cut-back pressure to the throttle valve in this manner, the throttle pressure jg lowered to prevent
unnecessary power loss from the oil pump.

B, line pressure acts on the lower portion of the valve and as the valve is pysheq upward, a passage
from the throttle valve is opened and throttle pressure is applied.

Spring tension and throttle pressure acting on the upper portion of the valve act as a downward force,

while B, line pressure acts as an upward force. The balance of these two forces regulates the cut-back
pressure.

e Throttle
Pressure

=p Cut-back
Pressure

B, Line Pressure => -I
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THROTTLE VALVE

The throttle valve acts to produce throttle pressure in response to changes in the throttle opening or
engine torque. When the accelerator pedal is depressed, the downshift plug is pushed downward via
the transmission throttle cable and throttle cam. This pushes the throttle valve downward by the
spring (D, thereby opening the pressure passage (O for creation of throttle pressure. Meanwhile,
this throttle pressure also together with the cut-back pressure from the cut-back valve, which acts
on portion @, acts on portion ® of the throttle valve, and the force of the spring @), pushes the
throttle valve up. The throttle valve therefore closes off the line pressure passage when the force
pushing up on the throttle valve and the force of the spring @ (which is determined by the position
of the downshift plug, i.e., the opening angle of the throttle valve) are in balance. In this way, the
throttle pressure is determined by the balance between the force pushing downward and the force
pushing upward on the throttle valve. i

Consequently, throttle pressure is always kept in accordance with the opening angle of the engine
throttle valve. This throttle pressure acts on the primary regulator valve and, accordingly, line pressure

is regulated in response to the throttle valve opening.

O

®)

O /™ Throttle Cam

Throttle Cable

o

Downshift Plug

Spring (1)

Cut-back Pressure =—
(From Cut-back
Valve)

Line Pressure ==

Throttle Valve __
Spring@ T4 |}

Throttle Pressure
(To Primary Regulator Valve)

— REFERENCE — _ d iy ol

h draulica!ly-conrroﬂed automatic transmission, throttle pressure is .us'e for ref;u . 7{;

Bk kel A d as signal pressure for upshifting and downshifting of the transmission. In the CT,

fine g sule B0 0 essure is used only for regulating line pressure. Consequently, improper adjust-

however, throttle f;ission throttle cable may result in a line pressure that is 100 high or too low.
ng;f::r iz};:f: :;?ffead to shifting shock or clutch and brake slippage.

hydraulically controlled transmissions to adjust the shift points by

tle cable, this is not possible in the ECT.

@ Although it is possible in fully
adjusting the length of the throt
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DOWNSHIFT PLUG

Throttle pressure acts on portion @ of the Throttle Cable
downshift plug, which is pushed downward by

the force of (® — ® x throttle pressure) in Throttle Cable

order to lower the contact pressure on the Cam

throttle cam and downshift plug. If the opening
angle of the throttle valve is small, cut-back
pressure also acts on portion @ to further Downshift
lower contact pressure and reduce the amount Plug

of force of the accelerator pedal. However, cut-

back pressure does not act on the downshift

plug if the transmission is in the “R” range or Cut-back __

1st gear. . Pressure
Line _.;
Pressure

Throttle Pressure
(To Primary
Regulator Valve)

SECONDARY REGULATOR VALVE

The secondary regulator valve serves to maintain
stable converter and lubrication pressure. When
the hydraulic pressure, regulated by the primary
regulator valve, rises above 3 specified value, the [
force pushing the valve upwarq (@ x converter
pressure) overcomes valve spring tension, causing
the valve to move upward. As the valve js pushed
upward, the drain port, which has until now

been closed, opens to release hydraulic pressure. :IJ

Drain <m———

When this happens, spring tension now forces 5
the valve back downward, again closing the drain |
port. It is by repitition of the foregoing opera- - ]
tion that the secondary regulator valve maintains —
a stable converter pressure and lubrication pres- & - 777
(To Lock-up -
sl [ |
From Primary Lubririation
Regulator Pressure

Valve

L@
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PRIMARY REGULATOR VALVE

The primary regulator valve uses throttle pressure to change the hydraulic pressure created by the oil
pump into line pressure in accordance with the engine load. In other words, when there is a heavy
load on the engine (throttle valve opening is large or throttle pressure is high), the primary regulator
valve raises the line pressure to increase positivie engagement of the clutches and brakes. On the other
hand, when there is less of a load on the engine (small throttle valve opening or low throttle pressure),
the line pressure is lowered to reduce shift shock and engine power loss.

In the upper portion of the primary regulator valve, spring tension and hydraulic pressure (& x
throttle pressure) which acts on portion (D , function as a downward force.

In the lower portion, (© x line pressure) acts as an upward force. Line pressure is regulated by the
balance of these two forces.

When the vehicle is running in reverse, line pressure from the manual valve acts on portion @, and
force { (@ TG x line pressure } combines with force (® x throttle pressure) to push the valve
downward. This creates a line pressure that is higher than that occurring in other ranges.

A

<= Throttle Pressure

afi Q)= Line Pressure
=" (From Manual Valve
uR'n RaﬂgE)

Drain <=

Line Pressure
(From Pump)

b

Converter Pressure
t(TO Lock-up Relay Valve)

:Q Converter Pressure
=

(To Secondary Regulator
Valve)

Drain <=

== [ine Pressure

— REFERENCE —

LINE PRESSURE 2y e
asic and important pressure used in the automatic transmission, because it is

Line pressure is the mo:; :c Jutches and brakes in the transmission. If the primary regulator valve does
used to operate all of line pressure will be either too high or too low. Line pressure that is too high
not operate co-rre:'cﬂ}’} ok and consequent engine power loss due to the greater effort required of the
Wik gag. 1o .shzfxmg e that is too low will cause slippage of clutches and brakes, which will, in ex-
oil pump; line pressure nicle from moving. Therefore, if either of these problems are noticed, the

treme cases, prevent the Ve -
line pressure should be measured to see if it is within standard.
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LOCK-UP RELAY VALVE

In accordance with a fluid pressure signal (B, line pressure) from No. 3 solenoid valve the lock-up
relay valve reverses the fluid flow to the converter (lock-up clutch). When No. 3 solenoid valve comes
on, B, line pressure from the 1-2 shift valve acts on portion @ of the lock-up relay valve, forcing it
downward to engage the lock-up clutch. When No. 3 solenoid valve goes off, B, line pressure acting
on portion D of the valve is released. Therefore the lock-up relay valve is pushed upward by line
pressure acting on portion @ and the force of the spring to disengage the lock-up clutch.

No.3 Solenoid Valve (OFF)

- No. 3 Solenoid Valve (ON)

\/
To Torque M From Torque (1)
Converter Converter

&

To Oil B, Line Pressure To Ol B, Line Pressure
Cooler 4= Converter / From 1-2 Cooler ™ « Converter (From 1-2
o gt Pressure ;
From Pressure \ Shift Valve To Torquegs Shift Valve
. Torque = Drain Converter

Converter

< Line Presgyre

(From Pump)
Lock-up Clutch ON Lock-up Clutch OFf

ACCUMULATOR CONTROL VALVE

This valve reduces shifting shock by lowering the
back pressure of the OD brake (Bo ) accumula-
tor, direct clutch (C,) accumulator, and 2nd
brake (B, ) accumulator when the throttle open-
ing angle is small.

Since the torque produced by the engine is small
if the throttle opening angle is small, accumula-
tor back-pressure, and therefore the initial pres-
sure used to operate the clutches and brakes, are
both reduced, preventing the shock that would
ordinarily occur when the brakes and clutches
are connected.

Conversely, since the torque produced by the
engine is large if the throttle angle is large, ac-
cumulator back-pressure is increased, thus pre-
venting slippage from occuring when the
clutches and brakes are engaged.

Line Pressure

(From Pump)= Accumulator Control

——w=p Pressure (To By, C,
and B, Accumulators)

— Throttle
Pressure

L‘J_—‘—#
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ACCUMULATORS

The accumulators act to cushion shifting shock. The A340E has four accumulators: one each for the
OD direct clutch (C, ), OD brake (B, ), direct clutch (C; ) and 2nd brake (B,).

Accumulator control pressure is always acting on the back pressure side of the By, C; and B, accumu-
lator pistons, and this pressure, along with spring tension, pushes down the pistons. This makes the
movements of the accumulator pistons (caused by accumulator control pressure being made to act on
the back-pressure chambers of the accumulators) the most suitable for the throttle opening angle
(engine torque).

When line pressure is applied to the working chamber, the piston is pushed slowly upward and shock is
buffered as the fluid pressure used to operate the clutches and brakes gradually rises.

Operation of the C, piston is basically the same as that for B,, C, and B,. However, the force push-

ing the pistons downward is spring tension only.

Co

Operating Side
B,

: Line Pressure
<= (OD PreSSUre)

S

1L

.’lz"olmul

2

TR

From Accumulator 3
Control Valve
Operating Side
R
ND COAST MODULEREDR VR Y m w
e 2nd gean this valve reduces line o
In the 2 raﬂgthe 1-2 shift valve (2nd modulator " Line Pressure
pressure from 4 modulator pressure acts on the M%‘glgg’t‘*;: </From 1-2 Shift
pressure). 20 (B,) to cushion shock. Pressure v
2nd coast brake (&1 (To By)
LOW COAST MODULATOR i Line Pressure
Ive F 2-3
ow coast modulator va rom
In the L range, the l from the 2-3 shift valve Shift Valve
Low Coast =

reduces line pressuré

(low modulator pressul‘e)- Modulator
Low coast modulator pressure acts (?rl the 1st & F‘{%SS];“;
reverse brake (B3) via the 1—2 Shlft valve to 3

cushion shock.
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1-2 SHIFT VALVE

The 1-2 shift valve provides shifting between Ist and 2nd gears. When the ECU turns off No. 2
solenoid valve, line pressure will act on portion @ of the 1-2 shift valve, forcing it downward and
shifting the transmission into 1st gear. When the ECU turns on No. 2 solenoid valve, the line pressure
which has been acting on portion (D of the valve is released through the No. 2 solenoid valve drain
port. Consequently, spring tension now forces the 1-2 shift valve back upward, shifting the transmis-
sion into 2nd gear. When the transmission is in overdrive, No. 2 solenoid valve is off, as when in 1st
gear, and the line pressure is acting on portion @ of the valve. However, as line pressure from the
2-3 shift valve is acting on portion @ of the 1-2 shift valve, it remains pushed upward by spring
tension.

Line Pressure ‘/ED
(FromNo.2 =

Solenoid Valve)
Line Pressure
[ < (From 2-3 Shift

[ Valve)

=  To 2nd Coast
Drain <= Line Pressure Modulator
(From Manual Valve
Valve in “D”, =
siap B0 ] To B, and B,
Range) = Accumulator,
. — No. 3 Sol id
Drain ¢a Line Pressure i V:lve olenol
= (From manual ]
] valve in “R” 5 W
i range) E |
EI e e * ToB
< From Low Coast 1
Modulator Valve
Line Pressure
BREST — - (From 2-3
~ A Shift Valve)
7 ' in3rd or
7 gear)

1st Gear
2nd Gear
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2-3 SHIFT VALVE

The 2-3 shift valve provides shifting between 2nd and 3rd gears. When the ECU turns on No. 1
solenoid valve, the line pressure acting on portion (D of the 2-3 shift valve is released through the
No. 1 solenoid valve drain port. Therefore, the 2-3 shift valve is forced upward by spring tension and
the transmission is shifted into 2nd gear.

When the ECU turns off No. 1 solenoid valve, line pressure acts on portion O of the valve, forcing it
downward and shifting the transmission into 3rd gear.

When the transmission is in “L’ range, however line pressure from the manual valve is acting on
portion @ of the 2-3 shift valve, so it remains in an upward position and the transmission will not

shift into 3rd gear.

1 D
Line Pressure /
(From No. 1 => . s
Solenoid Valve)

Line Pressur® To 1-2 Shift
wn? nge =
(From *2 h‘f;)‘ ¢ Valve Line Pressure
Manual Va (From *“2” Range__,
= Manual Valve) T
To 3-4 Shift g==
Valve ﬁ Line Pressure s Fand C
= (From Primary ToCz ) 2
. Regulator Valve) S VIOt
Line Pressuré and 1-2 Shift
(From Prir%'ﬂ’iye) T Valve
Regulator Valv
By To Low Coast :

Modulator Valve

:
— a
Line Pressure /s
(From “L”
Range Manual _
Valve)
3rd Gear

2nd Gear
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3-4 SHIFT VALVE

The 3-4 shift valve provides shifting between 3rd and OD gears. When the ECU turns on No. 2 sole-
noid valve, the line pressure acting on portion @ of the 3-4 shift valve is released through the No. 2
solenoid valve drain port. Therefore, the 3-4 shift valve is forced upward by spring tension and the
transmission is shifted into 3rd gear.

When the ECU turns off No. 2 solenoid valve, line pressure acts on portion D of the valve, forcing it
downward and shifting the transmission into overdrive.

However when the transmission is in any gear of the “2’” or “L” ranges or in 1st or 2nd gear of the
“D> range, line pressure from the 2-3 shift valve is always applied to portion @ of the 3-4 shift
valve, so it remains in an upward position and the transmission will not upshift to overdrive.

%l ®
# 7/ Line Pressure
<= (From No. 2

—

Solenoid
Valve)
To Cy and Cy JI . i
Accumulator ==
Line Pressure : Line Pres'sure u
(From Primary = (From Primary =
Regulator Valve) B Regulator Valve) :
To By and By <=
I Accumulator
'ﬁ-‘
@
Line Pressure e NN )
(From 2-3 Shift => o0 -

Valve)

3rd Gear ,
Overdrive
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ELECTRONIC CONTROL SYSTEM

The electronic control system for controlling the shift timing and the operation of the lock-up clutch
is composed of the following three parts:

1.

Sensors:

These sensors sense the vehicle speed, throttle opening and other conditions and send this data to

the ECU in the form of electrical signals.

The ECU determines the shift and lock-up timing based upon the signals from sensors, and con-

trols the solenoid valves of the hydraulic control unit accordingly.

These are three solenoid valves that control hydraulic pressure acting on the hydraulic valves to

2. ECU:
3. Actuators:

control shifting and lock-up timing.
[T 7 T L TR T

|
|
|
|
|
|
|
I
I
|
i
|
|
|
!
i
l
[
I
I
l
|

Sensors

Driving Pattern
Select Switch

Neutral Start
Switch

Throttle Position
Sensar

TCCS

ECU

Vehicle Speed
Sensors

Il

| Stop Light Switch

| OD Main Switch

Water Temperature
Sensor

ECU

Control of
shift timing

Control of .
lock-up timing

Self-diagnostic
system

Back-up system

E—

—_

=== I U

:

|

[

|

I No. 1

[| Solenoid Valve

Actuators

No. 2
Solenoid Valve

No. 3
Solenoid Valve

il

OD OFF Indicator
Lamp




AUTOMATIC TRANSMISSION — A340E AUTOMATIC TRANSMISSION TD-85

Layout of System Components

Pattern Select Switch

OD Main Switch

Neutral Start Switch \

ECU
Throttle Position Sensor
Water Temperatire Sensor L 6
' ~No. 1 Speed Sensor
(&
*.—-‘

Stop Light Switch

No. 2 Speed Sensor

No. 2 Solenoid Valve
No. 1 Solenoid Valve
No. 3 Solenoid Valve

Check Connector
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1. Driving Pattern Select Switch

Two shift schedules are programmed into the ECU, the POWER and NORMAL modes. The mode
used by the ECU is determined by the setting of the driving pattern select switch.

NORMAL MODE — WHEN THE BUTTON IS UP.
POWER MODE — WHEN THE BUTTON IS PRESSED DOWN.

Power Mode

Normal Mode

2. Neutral Start Switch

The neutral start switch detects which range N, 2, or L the shift lever is currently in,

If terminal N, 2 or L s electrically connected to terminal C, the ECU determines that the transmission
is in either the N, 2 or |, range, respectively. If neither the N, 2 or L terminal is connected, then the

ECU determines that the transmission is in the D range.

The make/break status of each contact is as

shown in the following table:

Terminal Nc::uc::al For Selector Lever
vt Position Indicators
Shift starting
Position BINBIC|P|R|N|D|2]L
P O+0 | O+0O
R -
N O+ | O
D O-
2 O )
L O O

connected.

O—O0 : Indicates that terminals are electrically

NOTE: [ the P, D and R ranges, the neutral
start switch does not send signals to
inform the ECU of the shift selector

position.

L;——_J
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3. Throttle Position Sensor

This sensor is mounted on the throttle body and electronically senses how far the throttle valve is
open. It then sends this data to the TCCS and ECT ECUs to control shifting and lock-up in the trans-

mission.

Resistor
Contacts for Throttle

Opening Signals

Contacts for 1 DL
Signals

position Sensor linearly converts

This throttle pening angle into voltage

(o]
the throttle valvé

signals. sv is applied to terminal Vee from
A constant ta Computer Controlled System)
the TCCS (Toyontact point slides along the resis-
ECU. As the 0 with the engine throttle valve
tor in accordanc® ge is applied to the Vra

ta
opening angle; VOI- to this angle.
i l- proportlon 9 . (13 "
sarmisas if U converts this “VTA” voltage

t different throttle opening angle

into one of eigh T ECU of the throttle

: EC
signals to inform the

opening. .« closed completely, the
IDL and ljE terminals, sending an IPL signd P
the ECT BCU to inform it that the throttle s

fully closed.

Via Voltage (V)

=== DL

Throttle Opening (%)

Throttle Position Sensor

pen

AN

Closed

TCCS ECU

Vcc

v

V1a

E. LIDL

5V Constant
Voltage

IGroundl

Signal Converter

\

) JoroT—

L,

iWE;  IDL
ECT ECU
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4. Speed Sensors

The speed sensors (No. 1 and No. 2) which replace the governor pressure of the hydraulically-con-
trolled automatic transmission tell the ECU the vehicle speed. They are critical to ECU operation
because the ECU determines the gear-shifting point using the throttle valve position signal from the
above mentioned throttle position sensor and the signals from these speed sensors. The ECU normally
determines the shift point using the signal from No. 2 speed sensor. It is programmed however, to
automatically switch to No. 1 speed sensor, when No. 2 speed sensor fails.

NO. 2 SPEED SENSOR (MAIN SPEED SENSOR)

A rotor with a built-in magnet is mounted on the output shaft. Every time the drive pinion shaft (and
thus the rotor) make one complete revolution, the magnet activates the’ reed switch, which is built into
the main speed sensor causing it to generate a signal. This signal, which corresponds to the governor
pressure in a conventional automatic transmission, is sent to the ECU, which uses it in controlling the
shift points and the operation of the lock-up clutch. This sensor OUtPUts One pulse for every one re-

volution of the output shaft.

Main Speed Sensor
—
=]

[

Magnet Reed Switch

e, ¥ ===

e el |

Output Shaft ﬂ R\mor (

NO. 1 SPEED SENSOR (BACK-UP SPEED SENSOR)

This sensor is built into the speedometer and operates
should happen to malfunction. It outputs four pulses
cable.

N place of the main speed sensor if that sensor
for €very one revolution of the speedometer
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5. Stop Light Switch

This switch is mounted on the brake pedal bracket. When the brake pedal is depressed, this switch
sends a signal to the ECU, info;ming it that the brakes have been applied. The ECU then cancels
operation of the lock-up clutch while braking is in progress to prevent the engine from stalling from
rear wheel lock up.

6. Overdrive Main Switch

This switch enables the transmission to shift into and out of overdrive.

OD SWITCH “ON”

When the OD switch is turned on (contacts
open), the current from the battery flows to the
ECU, causing the transmission to be OD-enabled,

own in the wiring diagram. z
gasi <§ OD OFF Indicator

From Battery

=)

ECU ©

(/ OD Switch (ON)

oD SWITCH “OFF”

When the OD switch is turned off (contacts
closed), the current from the battery flows to
ground as shown in the wiring diagram. There-

fore, OD is disabled, i.e., the transmission is not x\d €1
. 1 H 0 d 1 : — = OD OFF
permitted by the ECU to shift into overdrive e 9 ~ Indicator

At the same time, the OD OFF indicator comes N

on.
ECU i l

From Battery —

OD Switch (OFF)
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7. Cruise Control Computer

If the actual vehicle speed drops to about 8 km/h (5 mph) below the set cruise control system (CCS)

speed, the CCS computer sends a signal to the ECT ECU, ordering it to disengage the lock-up clutch,
and to prevent the transmission from operating in overdrive.

8. Water Temperature Sensor

@ For Australia

This sensor monitors the coolant temperature by means of a thermistor, converts coolant tempera-
ture into electrical signals, and sends these signals to the TCCS ECU. If the coolant temperature
falls below 60°C (140°F), the TCCS ECU sends a signal to the ECT ECU OD, terminal, preventing
the transmission from up-shifting into overdrive and the lock-up clutch from operating. Then, if the
coolant temperature drops below 35°C (95°F), a signal is sent to the ECT ECU preventing shift up
to 3rd gear.

If the water temperature sensor should happen to fail due to a short-circuit or disconnected wire,

the TCCS ECU operates as if the coolant temperature were 80°C (176°F), regardless of the actual
coolant temperature.

@ For Other Countries

Coolant temperature control is not used. Therefore signals are not sent i
: ) to term
ECT ECU from the TCCS ECU. BRREAR b

9. Solenoid Valves

NO.1 AND NO.2 SOLENOID VALVES

These solenoid valyes are mounted on the valve
b.ody and are turned on* and off by electrical
signals from the ECU; this is the actug] physical

means by which the transmission is shifted from
one gear to another.

Plunger (Valve)

% Le 39 L L3
On” here means “Open” _ tphe plunger of Drain <
the solenoid valve is attracteq upward by the
coil, thus opening the valve and allowing line
pressure fluid to drain.

i Line P e
The relation between each of the gears and i

valves is shown in the table on the right. w—_

_ ear
Solenoid st 2nd 3rd oD
Valve

No. | on | on | off | off
. el |
No. 2 off | on | on | off
NO. 3 SOLENOID VALVE B

This is also mounted on the valve body and is turned on ang off by signals from the ECU, thus con-
trolling the operation of the lock-up clutch.

hen the ECU sends a signal to No. 3 solenoid valve, causing it to come on. For this reason, line
PTessure acts on the top portion of the lock-up relay valve, Causing the lock-up clutch to engage.
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10. ECU (Electronic Control Unit)

Using the shift lever position (D, 2 or L range) and the driving mode (Power or Normal mode), the
ECU selects a shift and lock-up pattern from among the shift and lock-up patternsstored in its memory.
Based on this preset pattern, it controls the shifi and lock-up operation in accordance with the degree
in which the throttle valve is cpen and the vehicle speed. Also, the ECU has incorporated in it devices
which reduce the shifting shock as well as self-diagnostic and fail-safe functions.

ECU-connector
Symbol Remarks
B Input power supply for ECU diagnosis memory
BR Receives the stop light signal, which tells the ECU that the brake pedal is de-
pressed.
DG Output results of diagnosis system
E ECU ground
IDL Receives the “fully closed signal” from the throttle position sensor.
IG Inputs ECU power
L,
Ia Receives the “opening angle signals” from the TCCS ECU.
[l e L
Ls
AR Ay
| L | Receives signals from the neutral start switch. The ECU interprets input from the
) L, 2 and N terminals as “L”, 2 and “N" range, respectively. In the absence of
——N;——-‘ any input, the ECU interprets the D’ range.
— = (13 - .
Receives the “3rd Gear, overdrive and lock-up cancel” signa] output from the
0D, TCCS ECU, or cruise control computer.
_—_———-'-_-_-_-_-_ - -
oD Receives the overdrive ON/OFF signals from the OD main switch on the shift lever.
1B e o S BEL > T
Inputs the “driving pattern” selector status. The ECU uses the power mode for
PWR PWR terminal input, and the Normal mode in the absence of PWR terminal input.
98 -ANGTRN P
____§1_____ﬁ Outputs the control signals for switching the three solenoid valves located on the
S, valve body and transmission case on and off. S, and S, control the gearshift, S,
———S———*" control the lock-up clutch.
3 ]
SP, Receives the vehicle speed signals. The ECU normally uses the signals output from
SP the SP, terminal, but switches to SP; when the SP, signals are faulty.
2
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SHIFT AND LOCK-UP PATTERN

As shown in the chart below, the ECU is programmed to select the shift and lock-up pattern depend-
ing upon the diiving mode and shift lever position (range).

* See page TD-95

Range “D’* Range “2” Range “L” Range
Driving Shift Lock-up Shift Lock-up | Shift Pat | Lock-up
Mode Pattern Pattern Pattern Pattern Pattern Pattern
Normal S-1 L-1 S-3 — S-4 &
Power S-2 L-2 1 L 1 15
NOTE: Lock-up is engaged in the 2nd, 3rd and OD gears of the D range. However, it will only begin

to operate when the speed of the vehicle reaches the specified speed, which depends on the
throttle opening.

«p” Range, Normal Mode (S-1 and L-1)

1)
quitable for city, suburban and highway driving, providing both good fuel economy and good
acceleration.
(%)
100 = | B T T T T
]
i 14=2 I 24=3 3-4=0D
& l<3-2 243 3=+0D
=
2 L o
2. 1
o |
5 sof | i
> i
o |
g i Up-shift
= : ““““ Down-shift
I
I
: "l—' Piul 4 : Output
: L ! ' Shaft
0 1000 2000 3000 4000 5000 6000 | i
Final Gear 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 1§0 1_?2 1?0 l!l?:O 1?0 km{.lh
- £ 1 1 } L1 L 1 . : m
Ratio 4.100 20 30 4b 50 60 70 80 90 110 P

0

10
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2) “D” Range, Power Mode (S-2 and L-2)

This is the best pattern for accelerating. For this reason, the speed at which the transmission up-
shift or downshift occur is higher than in the Normal mode.

(%)
100 T T ll
1
e IJ
1 34=0D
=4 3<-0D
5 e L
S |
3 50 -
=
=
r 2
& Up-shift
= = === Down-shift
Output
| I | Shaft
0 1000 2000 3000 4000 5000 6000 rpm
Final Gear 0 10 20 30 40 S0 60 70 80 90 100 110120 130 140 150 160 170 180 190 km/h
Rati04.100= |_'_| |_1_: Il 1 0 1 — 1 r 1 II 1 Il J_I 1 : 1 l| |I mph
0 10 20 30 40 50 60 70 80 90 100 110 120
3) “2” Range, Normal or Power Mode (S-3)
These are equivalent to 2 ranges in a conventional automatic transmission. The speed range

covered is very wide, and this pattern has the added advantage of allowing engine braking when
the vehicle is being driven on mountain roads.

However, to prevent the engine from over-running, the transmission automatically shifts into 3rd
gear if the speed of the output shaft rises above 4,100 rpm.

(%)
100 T T T T T T
k. ot 2 243
- 1=-2 213
=1
3 1o
=9
o
d 50
=
=
g — Up-shifl
= ===== Down-shift
Output
| | ! : | sl l Shaft
0 1000 2000 3000 4000 5000 6000 7000 rpm

Final Gear 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190  km/h
1 1 Il [ 1 1 I [ 1 1 1

] 1 1l
Ratio 4. | T T T T T T T T T T \
aod1005 16 20 30 40 SO 60 70 8 90 100 1i0 120 ™Ph

L___———_J
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4) “L” Range, Normal or Power Mode (S-4)

(%)
100 T T T ! T T T
I
n |
En 1=i2 2-{—3
- | |
j= "
: | |
= 50 I
> |
© I 1
- — 1
3 i - - ==Down-shift
= — I
= I
Just ]
i
[& i Output
1 I 1 1 1 | ! Shaft
0 1000 2000 3000 4000 5000 6000 pm
0 10 20 30 40 50 60 70 100 110 12 150
pigcaneo MU vy o conifgianaoialifisn ool (N
Ratio/4 1005 W HRHE 50" M 530""40 50" "60 70 80" o0, 100" . 110120 mPh
_ REFERENCE —
l Lock-up Points
= -———-——.——._'_'__,——
. 4 Lock-up km/h (mph)
Gear Driving Pattern | Lock-up Pattern
Engaged T Disengaged
oD Normal L-1 60 — 65 (37 —40) | 58 — 61 (36 — 38)
(D Range) Power L-2 65 — 69 (40 —43) | 60 — 63 (37 — 39)
________________._L—— =

(Throttle opening: 5%)

der the conditions listed below the operation of either or all the 3rd Gear, overdrive and lock-

J

Un

up clutch will be cancelled.

Condition 3rd Gear Overdrive Lock-up Clutch

witch comes on (during Released

The brake light s
braking)- Hnnsn

The IDL points of the throttle position : B i [

sensor close.
The vehicle speed drops 10 km/h
(6 mph) or more below the set speed
while the cruise control system is

operating.
*The coolant temperature falls below
35°C (90°F) and the vehicle speed drives Cancelled 1 t
below 40 km/h (25 mph)

*The coolant temperature falls below
60°C (140°F) and the vehicle speed — 4 A
drives below 60 km/h (37 mph)

= Cancelled 4

* Australia only.
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“N” TO “D” SQUAT CONTROL

When the transmission is shifted from the “N” range to the ““D’’ range, the squat control system, by
causing direct shifting into 2nd gear, and then into Ist gear, reduces shifting shock and squatting
of the vehicle. The squat control functions only when the following conditions exist:

— CONDITIONS

Vehicle halted

Stop light switch on

IDL contacts on

Transmission shifted from N range to D range
Coolant temperature above 30°C (86°F)

SHIFTING SHOCK CONTROL

The ECU controls lock-up timing in order to reduce shock during shifting. If the transmission up-
shifts or down-shifts while the lock-up system is in operation, the ECU reactivates the lock-up system.
This helps to reduce shifting shock. After up-shift is completed, the ECU reactivates the lock-up sys-
tem.
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SELF-DIAGNOSTIC FUNCTIONS

1)

Self-diagnostic System

When the ECU detects an open or short circuit in the vehicle speed sensors or solenoid valves
circuitry, it flashes the OD OFF lamp to alert the driver. At the same time, the ECU stores the
location of the fault in its memory. The memory contents remain intact even if the ignition
switch is turned OFF because the memory stored is protected by a back-up power supply. The
memory contents will be displayed through the OD OFF lamp by turning the ignition switch ON
and short-circuiting the ECT and E,, terminals of the check connector. Six diagnostic codes,
including Normal are provided. They are displayed as flashing patterns on the OD OFF lamp.

NOTE:

Normal Code Indication

The lamp will blink every 0.25 seconds.

Malfunction Code Indication

lamp will pause for_4 seconds.
umber of times the lamp
ds is the first figure
mber of times the
is the second

First, the
Thereafter, the I
blinks every 0.5 secon
of a code. Next, the nu
lamp blinks every 0.5 seconds

figure of the code. .
lfgthere is more than one malfunction code,

the code with the smallest number will ap-
Followed by 2 pause for 2.5

pear first. t code will eppear in

seconds, then the néX : s
the same manner as described al ove. 3
Finally, the entire procedure will b‘e repeaél

ed. In the illustration, malfunction code

62 is indicated.

When the OD switch is OFF, the OD OFF lamp does not blink.

Normal Code 0.25 Sec.

Every 0.25 Sec.

ON

“ON/OFF”
Lamp

OFF

L

0.25 Sec.

Malfunction Code 62
First Digit = 6

_————

O/D OFF Lamp

Second Digit = 2

L wp—
" 4 Sec. Every 0.5 Sec. | Every |
0.5 Sec.
1.5 Sec. 2.5 Sec. *1
4.5 Sec. *2

*1 When the other code is output.
*2 When the same code is output.
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Code No. Light Pattern Diagnosis System
a ON Defective No. 1 speed sensor (in combination
42 Jﬂ_ﬂ_ UL meter)
7 OFF Severed wire harness or short circuit.
61 J’J‘I-"L" ”Ll “ Defective No. 2 speed sensor (in ATM)
i Severed wire harness or short circuit.
62 i Severed No. 1 solenoid or short circuit
j:n _‘H_”.VL Severed wire harness or short circuit
63 1 ‘H ‘L Severed No. 2 solenoid or short circuit
a L -H_L m Severed wire harness or short circuit
64 1 'L‘H'L'L'H |'||'| Severed No. 3 solenoid or short circuit
U Severed wire harness or short circuit
- ITUUUUTIL Normal
NOTES: 1. If the diagnosis system yields a code other than NORMAL even though the “O/D
OFF” lamp was not flashing, there is intermittent trouble, Check all the connections
in the circuits corresponding to that code.

2. Should the No. 1 and No. 2 speed sensors happen to fail simyjtaneously, the ECU will
neither alert the driver by flashing the “O/D OFF” lamp por record any diagnostic
code except NORMAL. It will, however, decide that the drjyer js allowed to use only
1st and none of the other gears: shifting upward will thep be impossible.

3. Codes 62, 63, and 64 are limited to short or open circuits in the electrical system
comprised o’f the solenoids, “f'ire harness, and COnnectors, The ECU is unable to de-
tect mechanical trouble (sticking, for example) in the solenoid valves.

4. Should No. 3 solenoid valve (for lock-up clutch control) fail, the ECU will not flash

the “O/D OFF” lamp to alert the driver. It wi]], however, record the failure in the
form of code 64, which may be displayed during tmublesho::)ting

2) Operation Check Function

Connecting a voltmeter to the ECT terminal and measuring tp voltage enables you to check:

1. Throttle position sensor E,

2. Brake signal
3. Shift timing
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Checking the Throttle Position Sensor

With the ignition switch ON and the vehicle parked, gradually depress the accelerator pedal from
the fully closed position to fully open position. If the voltage at the ECT terminal rises in 1 volt
increments from OV to 8V, the throttle position sensor is working normally.

NOTES: Do not touch the brake pedal during this check. Pressing the brake pedal will yield a
zero reading for all accelerator positions.
If the reading remains at OV as the accelerator is depressed, the possible causes are:
a. A brake signal remains ON.
b. An IDL signal remains ON.
c. Trouble in the ECU power supply circuit.
d. Trouble in the ECU itself.

Throttle Opening

Checking the:Beake fega

hecking the brake signal, make sure that the throttle position sensor is operating normal-
D 5151 the ignition switch ON and the vehicle parked, depress the accelerator pedal to the fully
it position sO that the voltage reads 8V at the ECT terminal. Depress the brake pedal.

rottle

T ' |tage drops from 8V to OV, the brake signal is operating normally.

If the VO

Brake Pedal

Accelerator Pedal oV
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Checking Shift Timing

Perform a road test with a voltmeter connected to the ECT terminal. The output voltage for
each gear range should be as shown in the table below.

ECT Terminal
Gear Ist 2nd 3rd OD
lock-up — |OFF|ON [OFF |ON |OFF |ON
ECT terminal 0 ’ 3 i 5 6 7
voltage

NOTES: 1. The voltages shown are only output when the vehicle speed exceeds 10 km/h (6
mph). At lower speeds, the voltage will Jie between OV and 8V and depend on the

degf'e_c to which the accelerator is depressed — that is, it will switch to the throttle
position sensor output.

2 B lolck-up clut(?h will t‘urn O.N only inf"&’iluently during normal 2nd and 3rd gear
operation. To trigger this action, press the accelerator pedal to 50% or more of its
stroke. At less than 50%, the voltage May change in the sequence 2V-4V-6V-7V.

3. If the gears fail to shift in response to the changes in the voltage readings, the possi-

ble cause of trouble is solenoid sticking OF 2 malfunction in the automatic trans-
mission body.

FAIL-SAFE FUNCTIONS

1)

Solenoid Valve Back-up Function

If either No. 1 Of NO-_?-_SOlenoid valve malfunctions, tp, s g
by operating the remaining solenoid to put the transmigg;

to be operated smoothly. :

For example, if NO- 1 solenoid valve malfunctions while tje Vehicle is running in 1st gear with the
transmission in the D range, tl_le fail-safe function causes ¢, transmission to shift into 3rd gear
instead of into OD as it would if no fail-safe function were Frhai is

Furthermore, if both solenoid valves malfunction, the driver can st-ill safely drive the vehicle by
op.rating the shift selector lever manually.

control the transmission
On in a gear that will allow the vehicle

o
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Normal

No. | Solenoid
Malfunctioning

No. 2 Solenoid
Malfunctioning

Both Solenoids
Malfunctioning

Solenoid Valve Solenoid Valve

Solenoid Valve

Gear when shift selector

(

2)

3)

Back-up Speed Sensing Function

G .
Range | No. 1| No.2 | " No. 1] No.2 | “* [No.1] No.2 | %" | is manually operated
ON | OFF | Ist ON X Ist oD
D ON [ ON | 2nd X ON | 3rd oD
OFF | ON |. 3id X ON | 3rd | OFF OD oD
OFF | OFF | oD x | OFF | OD | OFF oD oD
ON | OFF | st ON X Ist 3rd
ON ON 2nd X ON 3rd 3rd
OFF ON 3rd X ON 3rd OFF X 3rd 3rd
— | ON | OFF [ 1st x | OFF [ st | ON x Ist Ist
ON | ON | 2nd X ON | 2nd | ON X Ist Ist
- No fail-safe function x: Malfunctions

There are two vehicle speed sensors: a main sensor (No. 2), located on the transmission case, and
a back-up sensor (No. 1), located in the speedometer. Consequently, even if the main sensor
ma]functions for some reason, the ECU can continue to operate normally by keeping itself in-

formed of t
veh :
the ECU is progr

mission t

Manual Operation Function

ronically-controlled system
i< totally deactivated, the ECT mechanicgl—
IIS hifts the gears to the positions shown in
i:s figure in Tesponse to the shift lever
;oi,iti(fn If the electronic control system
fails, disconnecting the EGUNconnegtogor
the iECT solenoid connector 1n engine com-
partment provides the same manual gear

shifting.

[NOZU U

he speed of the vehicle by the use of the signals from the back-up sensor. If both
icle speed sensors No. I and No. 2 malfunction and no vehicle speed signal is sent to the ECU,
ammed to detect this as a vehicle speed of 0 km/h (0 mph) and cause the trans-
o shift into Ist gear; no further upshifting is then possible.

GEAR

NEUTRAL

> (PARKING)

.:D- REVERSE
:{> NEUTRAL
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DIFFERENTIAL .

LSD (Limited-Slip Differential)
CONSTRUCTION

Thrust washers and clutch plates are mounted,
in alternating sequence, between the side gears
and the differential case.

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.

Differential
Case RH

Thrust Washers
Side Gear

Differential Pinion
Thrust Washer

Pinion

Differential

Compression Spring

Retainer

Differential Case LH
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OPERATION

If there is a large difference in the rates at which the left and right wheels turn (as, for example,
when the vehicle is cornering) a corresponding difference is produced in the rates at which the side
gears and differential case turn. This difference would result in slippage between the thrust washers
and clutch plates. Since these are pushed together by the spring, friction torque is created between
the thrust washers and clutch plates (that is, between their surfaces, which are in direct contact with
each other). This torque attempts to make the differential case and side gears rotate as a unit. This is

called the “limited slip effect™.

Drive Pinion

Ring Gear
Differential Pinion
N

r Side Gear

T

7 dumj k___ /Side Gear Shaft
o

—
- |
I
I

— |
—

&

RH Differential Case

Zn
Thrust Washer
LH Differential Case
Clutch Plate

Compression
Spring RH Retainer

LH Retainer
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SUSPENSION

TEMS (For Australia Only)

TEMS stands for the Toyota Electronic Modulated Suspension.

This is a system in which the damping force of the 4 shock absorbers is changed automatically depend-
ing on the driving conditions and which delivers superb riding comfort and better driving stability.

The shock absorbers’ damping force changes in 3 stages.

Also, the driver can select 2 modes. A diagnosis system and fail-safe function are also included.

LOCATION OF SYSTEM COMPONENTS

Stop Light Switch TEMS 1p4i
Vehicle Speed Sensor icator Actuators

Steering Sensor

<
Throttle Position \
Sensor -

Actuators

Absorber Control
Computer

Check Connector

Neutral Start Switch
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FUNCTION OF COMPONENTS

W
|
I
[
|
|
!
|
|
1
1
|
I
|
|
|
r
f
!
I
-

Selector Switch

- - - - - - — - —— = ——

Sensors

Steering Sensor

TD-105

Stop Light Switch

Vehicle Speed Sensor

Neutral Start Switch
(Automatic Transmission Only)

I ———Dctuator Shock Absorber
|
|
' Absorber
! Control
| Computer
’ |
|
I -
| TEMS Indicator
————
|
|
|
D 1
; TCCS
ECU

Component

Function

Selector Switch

There are 2 buttons, “Normal” and “‘Spori™, 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.

This sends a braking signal to the computer.

This sends a vehicle speed signal to the computer.

Vehicle Speed Sensor

TEMS Indicator

This indicates the damping force conditions of the shock
absorbers.

Shock Absorber

These shock absorbers have a built-in rotary valve which
changes the damping force in 3 stages-

Actuator

By a signal from the computer, the actuator drives the
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.
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WIRING DIAGRAM

F.L IG

Ignition Switch TEMS Indicator OB
E.L Selector Switch Stop Light
Switch
Neutral Start
Switch
F.L Starter
Motor St_op
= = Lights e
Absorber Control Computer
_|_ 7 i [
7 &
I
| . .
]
T Check
Connector
:'I-

Vehicle
Speed
Sensor

_L Steering Sensor Actuators J-

1
'l'l

+ M/T— Open
A/T— Short
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TD-107

CONTROL SYSTEM

The computer carries out the following controls in accordance with signals from each sensor. When
the computer concludes from the signals sent to it by even one control system that the damping force
of the shock ahsorbers should be Firm (or Medium), the computer will maintain the damping force in

Firm (or Medium).

1. Normal Driving

The damping force is determined according to which mode the selector switch is in. When the switch
is Normal, the damping force is Soft and when the switch is Sport, the damping force is Medium.

2. Anti-squat Control

In order to reduce squat during starting or during
sudden acceleration, when the vehicle speed is
below 20 km/h (13 mph), and either the throttle
valve opening angle b‘eco.mes large or the throttle
valve opening speed is high, the damping force is

hanged tO Firm. After about 3 seconds, or the
C El' l Speed reaches 50 km/h (31 mph), the
;ehll;ieng force returns to its previous level.

am

3 Anti-roll Control

em works to check body roll
or driving ““S” curves. In the
speed and steering wheel turn-
when the damping force change
ng# d (when the speed and angle_change
line is crosse with the selector switch in
from ®,_© r’when they change from ® - ©
“Normal™ ©f selector switch in “Sport™), the
® with the > changes 0 Firm. Then, about 2
damping for¢ the damping force returns to the
seconds later However, turning the steering
previous 1ew‘31-re or turning the steering wheel

wheel e\l!ept ":; right while the damping force is
eft a

s the

The control SYSt
when cornering
graph of vehicle
ing angle beloW:

sharply
Firm, lengthen
kept in Firm.

Steering Wheel
Turning angle

Vehicle Speed Sensor
L Throttle Position Sen

—— RELEVANT SENSOR ——;

sor

Selector Switch

NORMAL SPORT

Shock Absorber S
Damping Force

Fi

oft Medium
¢ ¢
irm Firm

RELEVANT SENSOR

Vehicle Speed Sensor
Steering Sensor

Selector Switch

NORMAL SPORT

time the damping force is

____ _SPORT Mode

Vehicle Speed — High Speed

Shock Absorber Soft Medium
Damping Force $ $
Firm Firm
NORMAL Mode
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4. Anti-dive Control

This control system works to reduce nose dive
during braking.

When the stop light switch (brake lights) goes on
with the. vehicle speed is above 60 km/h (37
mph), the damping force changes to Firm.
About 2 seconds after the stop light switch goes
off, the damping force returns to the previous
level.

-

—— RELEVANT SENSOR —

Vehicle Speed Sensor
Stop Light Switch

Selector Switch

NORMAL SPORT
Shock Absorber Soft Medium
Damping Force t ¥
Firm Firm

5. Anti-shift Squat Control (Automatic Transmission Only)

This control system works to suppress vehicle
squat when the automatic transmission is
engaged from a standing start.

When the vehicle speed ijs below 10 km/h (6
mph) and the shift position is “N’’ or “P”, the
damping force changes to Firm.

Then about 5 seconds after the transmission is
shifted out of “N” or “P”, or when the vehicle
speed reaches 15 km/h (9 mph), the damping
force returns to the previous level.

6. High Speed Sensing Control

This control system works to raise stability

when driving at high speeds. When the vehicle
speed is above 120 km/h (75 mph), the damping
force changes to Medium. Then when the
vehicle’s speed drops below 100 km/h (62 mph),
the damping force returns to the previous level.
When the Sport mode is used, the damping force
does not change.

— RELEVANT SENSOR i

Vehicle Speed Sensor
Neutral Start Switch

L. -
Selector Switch
NORMAL SPORT
Shock Absorber Soft Medium
Damping Force ¢ I
Firm Firm

—— RELEVANT SENSOR ——
Vehicle Speed Sensor

Selector Switch

NORMAL SPORT
Shock Absorber Soft
Damping Force t Medium
Medium
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CONSTRUCTION AND OPERATION OF MAIN COMPONENTS
1. Selector Switch
The selector switciis installed in the center console and is used by the driver to select the damping

force mode.
With this switch, two modes, Normal and Sport, can be selected.

Normal Mode Sport Mode

2 TEMS Indicator

. gicator displays the shock absorber damping force condition, and is built into the combination
This n 'Il‘his indicator is also used as an indicator for the diagnosis and for the fail-safe function.
meter. 2 seconds after the ignition switch is turned on, all 3 indicator iamps light up as 2 check

Shock Absorber
Damping Force

TEMS Indijcator

Soft

Medium

Hen & TEMS
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3. Steering Sensor

This sensor detects the steering wheel turning angle and the turning direction. It is composed of a
steering sensor unit and a sensor dis. The steering sensor unit is fixed on the steering column tube and
has two light emitting diodes and photo transistors. The sensor disk is fixed on the steering main
shaft and turns with it.

The sensor disk includes a slotted disk which has 20 slots around its circumference. The slotted por-
tion of the disk lies between the two light emitting diodes and two photo transistors, of the steering
sensor unit.

Steering Sensor Unit

Steering Sensor Unit

N Light Emitting Diodes
°§ and Photo Transistors
Q

@ Slotted Disk
oo Owk

ted disk in the sensor disk also turns. Light from the light
sed as the slots pass by them. The photo transistors pick
d on and off repeatedly, as shown in the graphs on the
ff conditions, and the steering wheel turning angle and

Slot

Sensor Disk

When the steering wheel is turned, the slot
emitting diodes is alternately cut off and pas
up the on and off light pattern and are turne
right below. The computer senses these on-0
turning direction are detected.

Photo

Transistors ON OFF
< ittin —
lﬁlg:itefm 8 ' Steering Sensor Unit
a
L Slotted
#  Disk
Slotted Disk
Photo Transistor ® Righr Turn
From s
M o= T, OFF [ [ [
Light __ | 0%;; N
g‘;&ﬁg“g _________ From Computer ts el L
[ i @ Left Turn

From Computer %

W OFF () [ L
| S =
| | T OFF 1 LT
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4. Actuator

This device drives the control rod of the shock absorber by means of a motor and is installed on top of
t.he shock absorber. The motor is a series motor which has a low starting current. This gives it ‘1’331?

fast re‘sponsc‘ to the signals {rom the absorber control computer, and makes it c-apable of repeatez
operation. The 4 motors, each installed on one of the shock absorbers, are connected in parallel and
all four operate at the same titne. The motors are activeted by the comp;ter for about 0.15 seconds at

a time. Also, the computer controls the turni A
ing direction of the motors ing i ectri
potential output. , by reversing its electric

Motor Stopper

Solenoid
Solenoid

l—.’l"-___

Motor M=
-ﬁ[‘l'
..' |
™

_ Shock Absorber

pinion Gear Control Rod

Sector Gear Stopper

Shock Absorber

Piston Rod
OPERATION

When the motors are turned by Cl{n‘ent from the computer, the sector gear is turned by the pinion
best on the end of the motors. This couses the control rod of the shock absorber which is connected
s e center of the sector gear, to turn changing the damping force of the shock absorber.

When the damping force is changed to Medium or Soft, the sector gear is turned until it comes tO the
S ers
\:figﬂ the damping force is changed to Firm from Medium or Soft, the stopper is attracted by the
solenoid, and’ the sector gear is turned and stopped at the position in which the stopper engages in

: T.
slot @ in the sector gea

Motor Pinion Gear
ﬁM Sector Gear

(1 Control
Rod

A “ Stopper
Slot @ . ,,

Solenoid

Damping Force Firm Damping Force Soft Damping Force Medium

NOTE: The actuator as viewed from below.
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5. Shock Absorber

The mechanism and operation of the shock absorber are basically the same as with the conventional
type. It differs from ordinary shock absorbers in that the damping force can be regulated by opening
and closing additional orifices. The piston rod and the rotary valve, which turns as one unit with the
control rod, have the orifices at three levels, as shown in the figure below. By turning the rotary valve,
the orifices are opened and closed, as shown in the chart below, and the damping force is changed in

three stages.

Control Rod D =
Piston Rod ampg;fég
Rotary Valve Cross Soft Medium Firm
Section
3 g Rotary Valve
8 8
N
A .Q I sAi )
B‘ - - g 3 N & Br A —_— A
m m N
: = 8 Orifice &
) »
c " _\\\H \\: c Piston Rod
1 o oy iap § i Rotary Valve
L] N
3, I~
\ v | (RN
N
\ § Orifice ®
¥
s 3 F Piston Rod
VN il N R Valve
SN A Piston Rod /
:: NS )
Ny \ co | 7R
= -]
Orifice ©
Cylinder W
|__l— Piston
Firm
Expansion Medium
Stroke Soft
Piston Speed
Damping Force Lo L
Soft
g;;gll(rjclion Medium

Firm
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OPERATION

' 1) Soft Damping Force

All three orifices are open, and oil flow is a5 shown in the figure below.

| ;
[q Orifice &) (Open)
&Esssﬁ BSSSE_JT ﬁ Orifice ® (Opeﬂ)
| s
N NN § ::
§ - % §
: ] )
| \
3 N
3 3 Orifice © (Open)
§ y
8 8
Contraction Stroke Expansion Stroke

2) Medium Damping Force

Orifice ® is open andorifices @ ang © are closed. Oil flow is as shown in the figure below.

Orifice @ (Closed)
Orifice (B) (Opeah)h\x\_t;

Frgnl Control
Rod

o

72

%
Qo w
)

=
X
7,7

b1

Orifice (© (Closed)

]
ogo; o)
Y

A
i

.

by 0
B

—
i

Contraction Stroke Expansion Stroke
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=
a
=

Firm Damping Force

3)

All three orifices are closed. Oil flow is as shown in the figure below.

o
‘\.
N
=
N8
\

AR e

f«s‘&\\\\%\

Orifice @ (Closed)

ik
3 5
2 =2
o 5T A =)
o O 3
8 L
m Q
— e
@ - ©
(4]
3 3]
o E=
= =
o o
ST TTITS

tN\Nm.!V“\.&\\\\\

§§

i

EXDansion Stroke

Contraction Stroke




SUSPENSION — TEMS TD-115

6.

Diagnosis

By connecting the TEM and E, terminals in the check connector, the steering sensor circuit and the
damping force can be checked.
Results of the check are displayed on the TEMS indicator in the combination meter.

1)

2)

Check Connector

(\ Check Connector

Steering Sensor Circuit Check System

with this check system, the steering sensor and steering sensor circuits’ condition can be checked.
When the Normal selector switch is pressed after the ignition switch is turned on, with the TEM
and E, check terminals connected, if the following results are output in accordance with the
steering wheel position, then the circuit is normal.

Steering Wheel Position

TEMS Indicator

ILL] Center I Right

Turned to the left more than 45°. Blink OFF OFF
Turned to the right more than 45°. OFF OFF Blink
[ In the straight ahead position. Blink OFF Blink
[ ar.
The indicator will blink once every 1.0 se- 0.5 Sec. 0.5 Sec.
cond.
ON

Shock Absorber Damping Force Check

When the TEM and E, check terminals are connected and the ignition switch turned on, the
actuators’ position can be set at a Soft or Firm depending on the selector switch position. At this
time, the damping force can be checked by rocking the body.

Selector Switch Actuator TEMS Indicator

Differs depending on the steering wheel turning
NORMAL Set at Soft ﬂ_gliRefer to th_e_EaB iti 1y ahove.) -
SPORT | Setat Firm All 3 lamps light up.
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7. Fail-safe Function

If an abnormality occurs with the actuator circuit, current flowing to the actuators stops and the
TEMS indicator comes on informing the driver that trouble has occurred.

@ When the actuator is shorted.

The center lamp of the TEMS indicator flashes at 1 second intervals for about 30 seconds, then goes
off. Then at that time, the left and right indicator lamps of the TEMS indicator go off.

1 Sec.1 Sec.

_____ I
OFF —

30 Sec.
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STEERING

MEMORY TILT AND TELESCOPIC STEERING

The memory tilt and telescopic steering system is composed of the tilt-up lever which tilts the steering
wheel up, the memory lever, which sets the steering wheel in the desired vertical position, the tele-
scopic lever, which sets the steering wheel in the desired forward-backward position, and other related
components.

The main operation consists of the memory mechanism which locks the steering wheel in the original

position after it has been tilted up, and the telescopic mechanism, which locks the steering wheel in
the desired position in the forward-backward direction.

Column Upper Bracket

Tension Spring and Cord °
WL ors?
e ﬁ < Q .

Telescopic Lever

Tilt-up Lever

MemDIY Cover
Ratchet

Memory Lever
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MEMORY MECHANISM

1. Tilt Mechanism

If the tilt-up lever is pulled up (turned counterclockwise), the cam hole of the tilt-up lever pushes pin
@ toward the left (turned clockwise).

Since pin ® is installed on the top of the pawl, pin @ and the pawl move as a unit.

Pawl

Tilt-up Lever
Pin ®

By pushing the pawl to the left side, (turning clockwise), the ratchet, which MOVes as a unit with the
column upper bracket, disengages from the pawl (unlocks). As g result, the coliiimn W55 braclosis
tilted upward to the topmost step by the tension spring and cord.

At this time, the memory cover moves in accordance with the ratchet.

Tension Spring and Cord

Column Upper
Bracket ¥

Ratchet

Disengaged
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When the column upper bracket is tilted to the topmost step, if the tilt-up lever is released, pin @ on
the pawl is moved by the cam hole of the tilt-up lever toward the right (turned counterclockwise), but

since the claw of the ratchet is covered by the memory cover, the pawl stops when it is on top of the
memory cover and it cannot engage with the ratchet. (lock cancel condition)

Memory Cover

When the column upper bracket is lowered gradually from the topmost step, it drops down as long as
the pawl is o1 the melmOTYlCover. |

But when the range in which tl'.le pawl is on the memory cover ig passed, the pawl is engaged with the
ratchet by the cam hole of the tilt-up lever. (lock condition)

Memory Cover Column Upper Bracket

Pawl Tilt-up Lever
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The position at which the pawl engages with the ratchet is the same position as before the column
upper bracket was tilted up. (memory mechanism)

VLTI ———
@) EONID; ®)
@ qé___@) -r:,:{'" )
5 SR S / |
O b2
Pawl Ratchet

Engaged (Original Position)

2. Changing the Memory Position

If the memory lever is pulled

to the right (turned counterclockwise). the ¢
lever pushes pin ® to the left, )» the cam hole of the memory

Axis Pin

Memory Cover
Memory Lever

Pin B is installed on top of the memory cover,

and moves as a unit with the memory cover. Elongated Hole

The center hole in the memory cover is elon-
gated. and it can be moved left and right. \

Memory Cover
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If pin © on the memory lever is pulled until it pushes lightly against the tilt-up lever, the memory
cover slips into the notch in cover guide (D fastened to the breakaway bracket and locks in place.

([F Tilt-up Lever

Breakaway Bracket

Lever Guide

In this condition (w1Fh the memory cover locked into the cover guide), if the memory lever is pulled
it the right again (turned counterclockwise), the tilt-up lever is also pulled toward the right by
Pin.© on the memory lever (turned counterclockwise). At this time, the cam hole of the tilt-up
lever pushes pin @ on the pawl to the left (turns clockwise).

Tilt-up Lever

’ Pin &
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Since the pawl is pushed toward the left by the tilt-up lever (turned counterclockwise), the ratchet,
which moves as a unit with the column upper bracket, is disengaged from the pawl. As a result, the
column upper bracket can be moved to any position desired.

The memory position is changed by changing the relative positions of the ratchet and the memory
cover (locked with the cover guide).

7
Axis Tilt-up Lever
ol .
(
S
Cover Guide
Pawl] Ratchet AN

After aligning the column upper bracket (ratchet) in the desired position, if the Memory | is re-
leased, the column upper bracket is locked in place since the pawl engages with the rate}:er ISThe
memory cover comes out of the notch in the cover guide and returns to the original POsition chet.

This movement is the recording of the memory position. '

Disengaged (The memory position is recorded.)

E . ~ .
ngaged (Locked wjtp, the column upper bracket )
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TELESCPIC MECHANISM

s _The sliding shaft is splined to the main shaft, and along with transmitting the turning of the steer-
ing wheel, it also slides on the main shaft. The sliding shaft is supported inside the sliding shaft tube

by bearings and the shaft and tube slide together inside the column upper bracket. {

In the pull out direction, the sliding range is up to the point where the claw on the sliding shaft tube {
contacts the stopper bolt and in the push in direction, it slides until the stopper plate contacts the

column upper bracket. .

1

Main Shaft Sliding Shaft Tube
Stopper Plate |

Sliding Shafy
Claw Stopper Bolt

Column Upper
Bracket '

Pull out direction |
) Push in direction J

i wheel i
Locking the Stei:”ilﬁto o 521:2; fE"Wa"d'baCk\’Val'd direction is accomplished by tightening the 2 f
wedge locks bul pper bracket against the outer surface of the sliding shaft tube ‘
with a lock bolt: |

Column Upper |
Bracket

Sliding

Lock Wedge

Locked
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BRAKES

TANDEM TYPE BRAKE BOOSTER

The tandem type brake booster is a compact and
extremely powerful unit having two vacuum
chambers (8 inch diameter in the front, 9 inch
diameter in the rear).

Basically, it is built and operates the same as the
conventional 7.5-inch tandem type brake booster.
The air passage connecting the front and rear
variable pressure chambers has been moved from
outside to inside of the piston,

Piston ;
Return Spring
Reaction Disc

O Ring
S 03 Bady
Ring NO.2 Body Sea]
NO.1 Body .
Seal Piston Rod
Body Seal Retainer Sub Assy. -

II T = - N . e | 7 / .ﬂ"...

| Gl Body Reaction Disc Case @

. | NO.2 Piston _

. Piston Sea Air Valve Sub Assy Froni Retainer -

Diaphragm Bearing “N&

NO.2 Body Seal

Valve Stopper Key

?@Q (@

NO.1 Piston Air Cleaner ®

Separator
NO.2 Body Boot

LS —————— |

Air Cleaner Elemhe‘ﬁ[ —
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OPERATION
, Non-operating State

When there is no force on the valve operating rod, the air valve and valve operating rod are pushed f
to the right by the tension of the valve return spring and stop when they makes contact with the
valve stopper key. At this time, since the air valve pushes the control valve back toward the right, the
passage, through which atmospheric air from the air cleaner element enters the booster, is closed.
On the other hand, the vacuum valve and the control valve are separated, so passage @ leads to
passage B . |
Therefore, both the constant pressure chamber and the variable pressure chamber conduct air and !
there is no difference in the pressure in the chambers on both sides of the piston.

Intake Manifold

No. 1 Piston

Passage @) J

Vacuum valve (Opened)
Control Valve l
Air Cleaner Element

Valve Return Spring
Air Valve (Closed)

Passage (B)

Valve Stopper Key

Constant Pressure Chamber Variable Pressure Chamber
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Operating State

When the brake pedal is depressed, the valve operating rod and air valve are pushed to the left to-
gether. As a result, first, the control valve and vacuum valve are in contact cutting off the continuity
between passage @ and (the continuity between constant pressure chamber and variable pressure
chamber).

Next, the air valve is separated from the control valve and atmospheric air from the air cleaner element
passes through passage and enters the variable pressure chamber. This generates a pressure dif-
ference between the variable pressure chamber and the constant pressure chamber and the pistons
move to the left.

The piston force, occuring due to the pressure difference, is transmitted to the reaction disc via the re-
action disc case. It is further transmitted to the master cylinder push rod and forms the booster out-
put force. The pressure contact area of pistons No. | and No. 2, multiplied by the pressure difference

between the constant pressure chamber and variable pressure chamber, equals the booster output
force.

Reaction Disc

Passage @

Air Valve (Opened)
Vacuum Valve (Clog

Control Valve *d)

Valve Operating Rod

Passage (B)

=5

Constant Pressure Chamber ~ Variable Pressure Chambper
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Holding State

When the brake pedal is depressed, the force applied on the air valve via the valve operating rod and
the force on the piston, resulting from the pressure difference (between the constant pressure chamber
and variable pressure chamber) will push the reaction disc. Consequently, the central portion of the
reaction disc (portion touching the air valve) is pushed back. If the air valve has a balanced pressure
on it, the control valve will be making contact with the air valve and vacuum valve.

No. 1 Piston

Air Valve (Closed)

Vacuum Valve (Closed)

Valve Operating Rod

Control Valve

Reaction Disc

Constant Pressure Chamber  Variable Pressure Chamber
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Maximum Boosting State

When a greater pressure is applied to the brake pedal, the variable pressure chamber will be fully
supplied with atmospheric pressure and the pressure difference applied on the piston will be at maxi-
mum. Any force exceeding this will not have an effect on the piston operation.

If the brake pedal is depressed even further, there will no longer be a balance between the reaction disc
and air valve, so the excess force will then be applied on the piston rod.

Reaction Disc

No. 1 Piston

Piston Rod

Valve Operating Rog

Variable Pressure Chamber
(Atmospheric Pressure)
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Released State

As pedal pressure is reduced, the reaction disc and air valve will no longer be balanced so the air valve
will be pushed back toward the right, making contact with the control valve and shutting off the vari-

able pressure chamber from entry of atmospheric air. At the same time, it will push back the control
valve and open the vacuum valve.

Consequently, the air in the variable pressure chamber will be drawn into the constant pressure

chamber, cancelling out the pressure difference between the two. The piston assembly will be pushed
back to a non-operating state by the piston return spring.

No Vacuum Condition

In this case, both the constant pressure chamber and variable pressure chamber are supplied with at-
mospheric air.

If the brake pedal is depressed, the valve operating rod pushes the air valve and moves to the left,
making contact with the reaction disc. The reaction disc pushes against the master cylinder push rod
which, in turn, pushes the master cylinder piston. At this time, the air valve also pushes the valve

stopper key fitted in the No. 1 piston, OVercoming the tension of the piston return spring, and pushing
the piston assembly toward the left.

Of course, there is no booster action at thig time, but since fluid pressure occurs due to the master
cylinder piston being pushed, the brakes will function.

Dynamic Booster Action

During a non-operating state, gue tg a clearance between the reaction disc and air valve, booster out-
put power will occur to a certain point, regardless of force on the valve operating rod.

In other words, the instant the vacuum valve closes and the air valve opens, No. 1 piston moves to the
left. producing booster output force so that the force on the OPerating rod has no effect.

Consequently, there is little rf!action force on the operating rod. At the termination of the dynamic
action, the reaction disc and air valve are in contact with each other.

The force on the valve operating rod is transmitted to the reaction disc, through the air valve. There-

fore, force on the piston rod is the sum of the assist force occuring in the piston and the force applied
to the operating rod.

Reaction Disc

Air Valve
e |
1>
0 0 0O
ﬂ ©o
o0
00 0O0C

@( w Valve Operating Rod

prg——

Clearance
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P&BYV (Proportioning and Bypass Valve)
A single bore type P & BV has been adopted in P-valve Characteristic
place of the former two bore type. Opening of
the bypass circuit conducted by the B valve
piston in the two bore type is accomplished by
the sleeve in the single bore type.

Rear Master Cylinder Pressure —e
~

OPERATION Rear Wheel Cylinder Pressure —
1. Normal Conditign

® When the hydraulic pressure py from the
master cylinder rear is low, the piston is push- Chamber @) To Front Disc
ed toward the left in the figure by the force F Fm.“" Master Brake Caliper
of the spring. This hydrauic pressure*pr js v (open) \{Yljnder Rear i) @ngi?dMager t
transmitted from champe, @ ] ] y e

wheel cylinder through the valve a

to the rear TRy I "
SRS ]
nd chamber o AP 0000000d

The f ; i <= 4l
¢ forces acting upon the pistop at this time RS sss -
are as follows. : R Id,%-!f_ T——Ct
. o - e et § PN \._.. | Za WY, \
Force pushfng to the right = Pr x S, @éhamber \ Spring (F)  Sleeve
g g left = To Rear Wheel Piston

Fs Prx S Cylinder
* The “S# means the ion
® If Pr rises and Pr x S, become et s the area of these porsio
the piston is pushed to the right and the valve
closes. At that time, the hydraulic pressure
Pw transmitted to the rear wheel cylinder will
be that indicated by the point of deflection in
the graph above right. While the valve is
closed, the force Pr x S, pushing the piston to “
the right and the force F pushing the piston
to the left will be in equilibrium.
Once the valve is closed, the following forces
are applied to the piston.
Force pushing to the right = Pw x .S,
Force pushing to the left = Prx (S, - S, ) + F
Pwx S =Prx(S;-S,)+F........... (1)

Front Disc
From Master To :
Valve (Close) Cylinder Rear Brake Caliper

From Master
G ﬁ @ Cylinder Front
7 E L — -
Jale Py =
(¥ 900006 0600d

To REar Wh
Cylinder pel
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@ When Pr is increased further, the piston is pushed again to the left side and the valve opens. If the
valve opens, Pw increases, but before Pw and Pr equalize, the piston is pushed to the right and the

:’ valve closes.
Increase of Pw is smaller than that of Pr as explained above, and the following equation results from
|
(1). .
S, — 8, F F J
= -t e =Sl
Pw Pr x S, s, (when Pr 2 S, )

2. When Front Brake Circuit Failts

@ When the front brake circuit is operating normally, the hydraulic pressure Pr from the master cylin-
der is equal to Pfand the force pushing the sleeve to the right and the pressure pushing it to the left
are in equilibrium, so the sleeve is pushed to the right by the spring.

@ In the unlikely event that the front brake
circuit should develop an abnormality and Pf
should drop to zero, the hydraulic pressure
sleeve S5, would drop s From Master  To Front Disc
e ’ P SO the Cylinder Rear  Brake Cali
Valve (Open) rake Laliper prom Master

J\-} Cylinder Front
T T 3

-ting on th
:;-e:\!eg would be pushed to the left, the piston
1 B pushed to the.left and the valve
wol pen The hydraulic pressure Pr from
linder, therefore, would be
od as is 1O the rear wheel cylinder.
e, the following forces are
piston.

ton to the right = Prx §,

ton to the left = Prx S, o

i
|
|

would 0
the master ¢Y

transmitt .
Asid. af this tim
applied t0 the_
Pushing the p}S
Pushing the P13

i
r
i

C»

" 4
el

Sleeve
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BODY

AERODYNAMICS

FRONT AIR CUT FLAP

1. Description

@ An air cut flap is installed under the front bumper, further improving aerodynamic characteristics.

@ The front air cut flap is made of Urethane.

Front Air Cut Flap

2. Construction
)
A
— ""-‘-—'- B

Front Air Cut Flap .

A—A’ Cross Section B—B’ Cross Section
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REAR AIR SPOILER
b 1. Description

@ A large wing type rear air spoiler which improves aerodynamic characteristicsis is mounted on the
rear of the back door.

@ The rear air spoiler is made of FRP (Fiber Reinforced Plastic). Also, it is painted the same color as
the body.

Rear Air Spoiler

Rear View f

il

2 Construction

Rear Air Spoiler
Protector
A—A’ Cross Section Back Door Panel
i
Rear Air Spoiler |
|
Protector l

Back Door Pane] |
B—B’ Cross Section ‘
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UNDER COVER

Through the installation of the spoiler under the front bumper, the engine L.ll‘idEI' cover and the head
lamp protectors, the air flow is smoother and aerodynamic characteristics are improved.

a. Viewed from underneath the vehicle

Front Head Lamp
Spoiler Protector
Head Lamp

Protector

Engine Under Cover

b.  Viewed from inside the vehicle

Front Bumper

Head Lamp Protector

Engine Under Cover

Head Lam\p Protector

|
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SUSPENSION MEMBERS

t Suspension Member :
Fron P Rear Suspension Member

1. Eront suspension Member

S member i
® The front suspension '8 mounted to the body at four places via bushings and two places

via bolts.

Upper Arm Bracket

Engine Mounting Bracket

Steering Gear
Box Bracket
I

L— Cross Section of Body Mounting Bush'mg
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2. Rear Suspension Member

® The rear suspension member is mounted to the body at six places via bushings.

—— Body Mounting Bushing —
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FRONT SEAT
STEPLESS RECLINING ADJUSTER SYSTEM

1. Description

A stepless reclining adjuster 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 ’L,, Front Seat Back

Rod
Front Seat Cushion /
Upper Arm
@)
ol 2l Spiral
y 0”@1 Spring

Connecting Chain

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: (0y) 7
The same axis as the Upper Arm and Crown Gear:
Upper Arm

Upper Arm Fastened to the Seat Back Side

Inner Gear

Fastened to the Seat Cushion

Side (except when the Quick
/System is operating)

A
E§§ S
procket Linked to the reclining

Hinge Pin ;
Crown Gear [nner Gear (29 Teeth) knob by a chain.

(30 Teeth)

——

To Inner
Adjuster

Hinge Pin (Eccentric Axis)
See from A

Crown Gear
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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 sliding 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 inner 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
a = N x -L‘IE‘_ x 360° Z, : No. of Inner Gear Teeth (29)
Z, : No. of Crown Gear Teeth (30)

2

Therefore, o = 12° « N and one turn of the hinge pin reclines the seat back 12°.

Reclining Adjuster Knob

Sprocket
Sprocket

e

Reclining Angle - 0°

122
0F
0; Upper Arm
Crown Gear Inner Gear
(Fixed)
inge Pin Angle : 0° 90° 180° 270° 360°
L SRR (One Turn of Hinge Pin)

y = |
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QUICK RECLINING ADJUSTMENT
1. Normal Position

The figure below shows the state where the seat back is locked in the normal position. At this time,
the pawl is engaged in the latch on the outer circumference of the inner gear (® , ®). Moreover, the
spacer which moves as one with the quick lever is pressed by the tension spring on the back surface of
the pawl and the pawl is locked with the latch of the inner gear.

Furthermore, in the normal position, the seat back can be steplessly reclined.

Upper Arm

Quick Lever

Inner Gear

|

HIIIJIIIIIIIIIJIII‘_ el

Tension Spring

2 Fo ward Reclining Position

The figure below shows the seat back reclining forward. The quick lever is operated in direction A

with the seat back in the normal pos_ition. At this time, the spacer releases from the pawl and the
f of the paw! pressing on the latch is removed.
orce

Therefore, with the hinge pin as the axis, the upper arm and the inner gear become one and the seat
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.
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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 tq electrical systems

to improve their manipulability.

Lumbar Support Motor

([ LUMBAR )

Lumbar and Side Support Switch

Side Support Motor
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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.

As opposed to this, with the power side support adjustment system, a connecting rod connected to a
screw nut on the side support motor is moved left or right, moving the support link and adjusting the
side support.

——

(T Connecting Rod

— ot g —
Support /
( (—— y || e |
Function A ' |l

Function B

pR |
‘ |
4 SOE \
= .

Lumbar and Side Support Switch

Side Support Motor

™

POWER LUMBAR SUPPORT ADJUSTMENT

Previ | jumbar support adjustment was accomplished by moving a lever on the side of the seat ’
r;:.w](])us Y,ed the support pad linked to the torsion bar forward or backward. |
which mov Jumbar support adjustment, th the 1 tor i '
ith power 1u ] , the screw nut on the lumbar support motor is [

Now however, with P i
e

d and the torsion bar linked to it moves the support pad forward or backward, making stepless
moved an

adjustment possible.

Lumbar Support Motor

Screw Nut

Lumbar Support

S ——— =

Motor
\_“N JAR Full Forward
Function ¢ —8M8¥ '
|
JEESEIEEEIEL, L\ 4 SE |
(< |
‘U |

Support Pad

‘——————— Function D ———
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3. System Circuit

1.G. Switch

% C.B.

Switch Terminal ‘

1 Slde Suppor[
position

Motor

Spread
Side OFF

Close

818

Push
Lumbar OFF

o)

Release

Lumbar Support
o otor

k-

el el
I

Push
Spread *A:—~ Close
Release 3 .
= =
=
98 7

Lumbar and Side Support Switch

Connecter for Lumbar and Side Support Switch
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BODY ELECTRICAL SYSTEM

DOOR LOCK SYSTEM
DESCRIPTION

@ A lock, unlock mechanism connected to the key was adopted.

@ A key confine prevention mechanism was adopted.

Unlock Warning Switch Door Lock Control Switch*!

Door Lock Solenoid

R = — — =

Door Key Switch

" 1
Door Courtesy Switch®

| ~& ’. \ {
o /

Door Lock C

Door Lock Control Switch

Door Courtesy Switch

*1: Models for Australig and Gulf Countries

COMPONENT FUNCTION

rol Switch

T.hrough the operation of thijg switch, a lock signal or an unlock
signal is sent to the door lock control relay.
I = 5.

Door Key Switch This switch sends a lock signal or an unlock signal to the door lock
control relay when the dogy key is operated from the outside.

Door Lock Cont

———

Door Lock Solenoid These are solenoids which 1ock or unlock the doors.
Door Lock Switch This switch is incorporated into the door lock solenoid and detects
when the door is locked
Unlock Warning Switch This switch detects when the key is inserted into the ignition key
cylinder,
Door Courtesy Switch This switch detects if the door is open.
Door Lock Control Relay This relay sends current to the door lock solenoids in accordance

with the signals from the switches. (Current is sent in opposite direc-
tions depending on whether the door is being locked or unlocked )
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BODY ELECTRICAL SYSTEM — DOOR LOCK SYSTEM

WIRING DIAGRAM

TD-144

Y207 100q

(ap1§ 1a5uassed) =
O

0o_o——"

M/S £sa1ino) 1ooq

Door Cock /W

Door Lock Solenoid

(Driver Side)

(api§ 1aAllg) =
M/S Asa1ino) 100 =
EL

M/S Guiuregyooqun

e
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OPERATION
1. Door Lock Operation with the Door Lock Control Switch or the Key
If the door lock control switch is pushed to the lock side or the door key is turned in the lock direc-

tion (toward the front), the lock timer inside the door lock control relay operates and locks the doors
on both sides.

C.B. i
k — ——
Unlock Warning S/W _J ol
:—’——U/ )2 ) Key Confine
= Door Courtesy S/W — Prevention ———
-‘:_,.a/ | L Circuit
. B - = 1=
= (Driver Side) [ [_4(DnulSIdE1 r L__.--o . I
"Door Courtesy S/W A Rey Confine @_{ No. | Relay
- & ntio Lock Timer
2 23 ¥ —r =
en o Eiaiall 4 |z
tPassenger Side) | B
(NE-
T e 7
- ¥ I1VE |
[ .—_J = II = g |
13 l L—%\\_J L
T—_—)
- |
Unlock Timer '; Tra No. 2 Relay
L
B P
Door Lock Control Relay I . i &8

2. Door Unlock Operation by the Door Lock Control Switch or the Key

ock control switch is pushed to the unlock side or the door key is turned in the unlock ‘

If the door 1 k timer inside the door lock control relay operates and unlocks |

direction (toward the rear), the unloc

the doors on both sides.

¢ |

&
N\
C.B.
" L p———
s SIW _‘
f T Warning 3
Unlock 12 7 Key Conline
9 sy SIW Prevention —
= poor Courtesy = i — Circun
-
(Driver Side)
— cer Side) J
= (Dnver '--] -
SIW ¢ Key Confine =
Doar Courtesy fl P s Luck Timer z| & I
p—{ Circuit W 5
o S } =]
= (passenger Sid¢ (Passenger Side) | &3 ll g
=LY
H =R
& =3 1 2
Moar Lock Contral 5 W L = :’-t@ Et
TDriver Sudet Lock& | _J
= L nliwk 13
Donr Likk Contrul SW
1Passenger Side) Luock
= L nlowk Unlock Timer
= Dot Kew S W
-m.:.--?m- lm‘Lé
A
T — 1 nliwk
= D ey S W
A iPassenger Suded lm'ké
- I nlwk |
A Door Lock Control Relay W
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3. Key Confine Prevention

If the door is locked while the key is inserted in the ignition key cylinder, the key confine prevention
circuit operates inside the door lock control relay, and the door is not locked.

PATTERN 1 (DOOR LOCK LEVER LOCK OPERATION)

\ Condition Before the Door Lock Operation Door Lock Control Relay
! o The key is inserted in the ignition key e The ON signal goes from terminal 12 to
cylinder. the key confine prevention circuit.
(The Unlock Warning Switch is ON.) e The ON signal goes from terminal @ or
e The door is open. terminal @ to the key confine prevention
(The Door Courtesy Switch goes ON.) circuit. _
e The OFF signal goes from terminal @ or
Lock Operation terminal @ to the key confine preven-
e The Door Lock Lever is pushed. 1 tion circuit. —— = —
(The Door Lock Switch goes OFF.) j® The key confine prevention circuit op-

erates and the Unlock signal goes to the |

Unlock Timer. |
e The Unlock Timer turns Tr, ON for 0.2 |

Solenoids Secl' No. 2 ON |
. e Rela 0. 2 goes :
Current flows to the Unlock sides of both R e R O e e s oo
solenoids, e Power is output from terminal 3) .
.-.
‘\ :‘.sl\-
C.B. K
[__ Unlock Warning S/W j _}
| E H T, "'}' 7
= Door Courtesy S/W P:et:n‘:?u:.m
—_'_——/—z | =S Circuit F=——
= (Driver Side) X (Driver Side) .__,_o""'ﬂ
1 4 o
“Door Courtesy SIW, - ,—(QT = “‘I
FDOESIR 3 — “Wﬁmﬂ | {_Nn. 1 Relay -
r‘)’ﬂf— Preve tion y Lock Timer = 2 T
|$ =" (Passenger Side) ¢—{ Uircuit s 112l 5= | 5
(Passenger Side) I'ry l _'-;_ | :"’ 33 1
l =3l L A gzl L k
: ; ST 5l 25| Fnod
Do s> Lock R ;a-g :%G gE ]! g
L nlock @ el T - g -
(o Rm— T e -
T L Y
= Door Key 5w L RI0E Unlock Timer ) Try No. 2 Relay
iDrver Sided Lock & T
T -E_._-  Unlock @ _ﬁ
J‘_ ‘[;r:‘-‘r‘:::';l:‘h' Lock L-. ‘
I = Tnioh @ T
s Door Lock Control Relay I - L
— REFERENCE —

If the door lock lever is pushed in and held for longer than 0.2 sec., r‘f’"” a keyless lock operation, with
the outside handle raised, is carried out, after 0.9 sec., the door lock is released,
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TD-147

PATTERN 2 (LOCK OPERATION WITH THE DOOR LOCK CONTROL SWITCH)

Condition Before the Door Lock Operation

@ The key is inserted in the ignition key
cylinder.
(The Unlock Warning Switch is ON.)

e The door is open.
(The Door Courtesy Switch goes ON.)

Lock Operation

e The Door Lock Control Switch is pushed
to the Lock side.
(The switch’s Lock side point is ground-
ed.)

)

Solenoids

Current flows to the Lock sides of both
solenoids and after that, to the Unlock

sides.

Door Lock Control Relay —,

e The ON signal goes from terminal @ to
the key confine prevention circuit.

e The ON signal goes from terminal ® or
terminal @ to the key confine preven-
tion circuit.

e The ON signal goes from terminal ® to
the key confine prevention circuit.

[F: The key confine prevention circuit |
| works and the Lock signal goes to the
Lock Timer. After that, the Unlock |
! signal goes to the Unlock Timer. |
le The Lock Timer turns Tr, ON for 0.2 |
| sec. After that, the Unlock Timer turns
| Tr, ON for 0.2 sec. [
@ Relay No. 1 goes ON and after that |
Relay No. 2 goes ON. N

e Power is output from terminal @ and
after that, power is output from terminal

Q. |
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BODY ELECTRICAL SYSTEM — DOOR LOCK SYSTEM

C.B.

—

Unlock Warning S/W

(Driver Side) &
Door Courtesy S/W 3

= (Passenger Side)

Dour Luck Contral § W
1 Drpver Sudey Lock

P i L
1 Passenger Suded Lock

Dot Key § W Unlock
Driver Sude) Loy

= Door Key s 1 Mlock
iPaseenper Sider Loek

Unlock

C.B.

Unlock Warning S/W

= Door Courtesy S/W
= (Driver Side)
Door Courtesy S/W

= (Passenger Side)

Flknr Luck Conrral 5w

' Driver Suge Luck

Drsiar Lok Canpeap 5w Uniock 2}
BT Sude Lock i

IPasen
Do ey § 9 Unlock
1Dtiver Side) s

Deie Key g Lnluck

= Unlock@

= Door Courtesy S/W

s e T— — —
12 Key Confine F] _I
Prevention P Ty
\ ,_d(imm T T 8 =
er Si —ap s PR W =
(Driver Side) r 1_ ; }_(/ q q
L Key Contine 5 No. | Relay s [ 4 ,

7 Prevention ] Lock Timer 2 1EER {
L \l A ENEEEED
(Passenger Side) :E ik f"’-‘ | 4

=N YE
;: IPs] =% I §
i sE 1A= 25
- Sau T P &€l |}
=il )
i o 7 R i
)
Door Lock Control Relay 1 4
i
[ 0
[ [ Key Confine _J 1
Prevention 1 I
Circuit !:‘_‘O-‘SITU‘—H
] Side) 1 P
L {Driver r—:?ﬁ—'.(
Key Confine | No. 1 Relay 1

- Lock Timer

Circuit
{Passenger Side)

Unlock Timer

’—H‘. '] I
No. 2 Relay

{ Driver Side}

T
[]
I IPassenper Syde) Lock &
-

Door Lock Control Relay

2
= £
al =23 @
2 &2
B3| 2@ %
bl 1 =
= S &
= - s b~
KE o ‘§
=
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CRUISE CONTROL SYSTEM (CCS)

Vehicle Speed Sensor
Actuator (LHD Models) Vacuum Pump (RHD Models)

Actuator (RHD Models)

i

\\“3\0
ower Indicator

Clutch Switch (M\\ Parking Brake Switch

N
CCS Computer

Stop Light Switch

Main Switch with P

\
e ———
COMPONENT ‘ FUNCTION
Vehicle Speed Sensor This is nrlrt;]unted on the speedometer driven gear and produces pulse
signals. the cruise control computer detects vehicle speed by
sensing the pulse frequency.
—~C—CS Computer Receives signals from each sensor ang controls total CCS functioning,
This is controlled by the CCS ¢omy,

2 . ut i decr
Actuator throttle valve opening angle. puter, to increase or decrease the
Control Switch Thi; .is used to control _the ‘CCS when setting the vehicle at a desired

cruising speed OT T€SElting it at another cruising speed, and to capcel
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 bein
supplied in the system. g
Stop Light Switch
_Pﬁrkin Brake Switch
& Output CCS release signals
\ Clutch Switch (M/T)
Neutral Start Switch (A/T)
Vacuum Pump (RHD Models) | Supplies extra Vacum 49 the actuator
manifold is not sufficient, |
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TD-150 BODY ELECTRICAL SYSTEM — CRUISE CONTROL SYSTEM
WIRING DIAGRAM
Stop Light Fuse
o~
1gniton Fuse
For Taillight Vacuum Pump *' Stop Light
l; Control Rela ﬂ i (a
e oh.oho - @ Stop Light Switch - é
= Main Switch 16 o. o Actuator
o ) Qe

) S

Control

o 5 14 3 '
5 A
i3 3) & Clutch Switch
j}f § (/e Starter
- g O——=O—O~O,
itch Neutral Start
s Control Switc 0 o ST S Switch (A/T) |
1 = 17 P
I 'g_ O o _®
E.’.g ) G o @ o Parking Brake
Parking Brake Switch | Indicator Lamp

[ 7] B2 1ot =
I

1
**: Models with RHD

MAJOR CONNECTORS

Cruise Control Computer Actuat
ator

W Main Switch
I <l7 H ‘ I — |4 [3]]2]1 A
13

6 s —
171615 [ 14] 9 I 2| —;_‘
L 6|54

| Control Switch Stop Light Switcp,

._.
(3]
=
—
=

Clutch Switch

[2] 1]
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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.

CRUSE

.:lg Power Indicator

Main Switch Assembly

OPERATION

. Switch ON |

) Ma\::'th the Ignition Switch ON, it.‘ the (l\é)lam

¥ -h 18 turned ON, Terminal is

SWltLcled by Terminal @ through.the
%ﬁ)rr?uslzvitch, Off Switch and Relay Coil.

The Relay Switch goes on and current
®

o Termina! ©. _
;l:l)ws ts(;nce current is flowing through
S0

i if the
Coil through D, even if t
o Reé;\jitch is separated from the Qn
Re‘l?ia it remains ON. (Self-hold Circuit)
'sl"‘:lle t'Pc:wer Indicator Lamp Lights up.

2)  Main Switch OFF |
@ When the Main gwitch is ON, if the Qif
Switch is pressed, the current flowing

from D, is cut off and the flow of cur-

rent to the Relay Coil is stopped, causing

the Main Switch goes off.

on Switch is turned

hen the Igniti
N 1 ] r charged

OFF, the Relay Coil 1s n0 longe
and the Main Switch goes off.

®

Connector for Main Switch

CCS |
Computer (+B)

Light Control Relay |
Mlumination

Rheostat

CCS Computer

CCSs
COmputer (+B)

Light Control Relay
Ilumination

IG. S/W

Rheostat
CCs Computer

TD-151 |

|
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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

A-B Cross Section A-C Cross Section

OPERATION

Check valve @ is normally kept open due to vacuum in the .manifolcl, and Bibpllae oammis o e
actuator. When manifold vacuum is low, the computer sends a signal to tur

n the vacyum pump on. AS
a result, vacuum is supplied to the actuator through check valve ®.

To Engine To Actuator

Vacuum Pump : /I\

\ {Check Valve @& B
<L, ‘i

Check Check
Valve (B Valve ©

<= Atmo sphere
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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 Manifolq
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TD-154
MIRROR HEATER
DESCRIPTION

® A heater (PTC heater) built into the Outer Mirror heats the surface of the mirror and evaporates
any moisture or frost adhering to the surface of the mirror, assuring a clear rear view.

@ The Mirror Heater is connected to the Rear Window Defogger and operates together with it.

Outer Mirror

WIRING DIAGRAM

C.B.
—0 o
~ Rear Window Defogger
-—-"--_._
. Defogger Relay
" Mirror Heater LH
Defogger s/w
= / L——o™O0O—% .
l' Fuse { E E E I
il |
I Mirror Heater Ry

— REFERENCE —
PTC stands for Positive Temperature Coefficieps. [t is @ thermally sensitive posic, element having a
€ temperature rises to a

positive temperature characteristic, the resistance o f which increases whep th

certain level

Resistance ——

Temperature —=—
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TD-155

CONSTRUCTION

Mirror Heater Back Side

[ : PTC Heater

Current (Electrodes N

®) Flow
>

’ \ :
| ‘\_ ‘\_/ Mirror
‘_-Z_:*'—_\—%Po]yester Film

\ \
Electrode

PTC Heater

(— CAUTION
operated, it takes time for evaporation to be completed.

mirror surface as possible.

the mirror surface.

e When there is hardened ice or frost on the mirror surface, even when the Mirror Heater is

Before operating the Mirror Heater, please removed as much of the ice or frost from the

e When the Mirror Heater is operated, the surface temperature of the mirror will rise to
about 50°C (122°F) if the ambient temperature is normal. If the mirror surface is touched
for a long period of time, it may cause a low temperature burn, so be careful not to touch
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AUDIO SYSTEM
DESCRIPTION

® Bass-reflex type box speakers were adopted as the front and rear speakers.

SPEAKER

Front Speakers

1. Front Speaker

Speaker
Bass-reflex Port

Speaker Box

— REFERENCE —
Bass-r
eflex that to which the speaker is installed. 4 port (bass-reflex

On the same surface of the speaker box @5 Hen
port) has been made and a cylinder has been mounted in this port. The bass sound emitted by the rear
of the speaker’s diaphram is channeled to the front through this port. These ports work to reinforce

sound emmitted from the front of the speaker to produce sound with rich bass.
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VENTILATION AND HEATER
") DESCRIPTION

Compared to the previous Supra, the following points have been improved in the ventilation and heater
system of the New Supra and through the adoption of new mechanisms, comfort and operability were
improved.

» By reducing the resistance to air passing through the heater unit, the maximum air flow volume
was increased and the dynamic ventilation performance was improved.

» A push-button type heater control was adopted to improve operability.

b Side defroster nozzles were mounted in the top of the door trims, improving the defrosting of the
side window glass.

b A cool air bi-level system was adopted to increase comfort when the heater is on. The cool air bi-
level system is the same as the system adopted in the ST162.AT160 series Celica.

™~
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VENTILATION AND HEATER SYSTEM

1.

1)

Heater Unit and Air Duct

Short Pass System Heater Unit iflsii due

@ The location of the heater core was changed as shown in the following illustration, reducing

resistance to air passing through the heater unit.
Air Mix Control Damper
?I’jir Micx C?%trqlig?;ﬂpﬂ (Max Cool Position)
ax Coo 081
Heater Core
Vi ”
Heater Core
New
Previous

2)

Blowing of Warm Air from the Side Ventilators

® By changing the location of the air flow control damper j
mode or the Def mode, warm ajr ijs blown from the side ve

n the heater unit, even in the Heat
ntilators,

Heater Core

Heater Core

Defroster

/|
.

=="1"]
o, Q" Side Ventilator
AR

. Heater  Def
Air Flow Contro] Damper clroster

T " s

Side Ventilator

ﬁ\' %
j@ Side Ventilator

Side Ventilator

Previous New



BODY ELECTRICAL SYSTEM — VENTILATION AND HEATER TD-159

3) Cool Air Bi-level System

@ A cool air bi-level system utilizing an air duct which by-passes the heater unit was adopted,
permitting cool air to be blown directly from the center register.
This eliminates discomfort to the face when the heater is being operated by providing a com-
fortable cool face warm feet heating system.
This system is connected to the air flow mode control switch and operates between the Heat
mode and the Def mode.
When operation of the cool air bi-level system is unnecessary, moving the knob in the center
of the center register to the !Xl position closes the shut damper and cutting off cool air.

-

NI
=1

Cool Air By-Pass Duct ; ¥

Center Ventilator

Center Register

—_— ey =t Shut Damper,()pen
= =
@ =00 ul
m——=_
—J G2

Shut Damper Knob

K‘///—T\ Shut Damper, Clogeq
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4) Side Defroster Nozzle

@ The side defroster nozzle is located in the top of the door trim and improves the defrosting of
the side window glass when the defroster is operated.

Side Defroster Nozzle

Door Trim

Side Defroster Duct

Inside of the Left Front Door Tyjpy,
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BODY ELECTRICAL SYSTEM — VENTILATION AND HEATER TD-161

5) Vent Position and Air Flow Volume Proportions

@® The position of the air flow control damper and vents in use in the various modes as well as
the proportion of the air flow in each mode are shown in the illustration and table below.

Outside Air  Recirc/Fresh

Control Damper
; Inside Air Mix Control Damper

J\\7/ Heater Core

s .41 o
b il - ide
T T _pp Defroster, ©
Cool Air By-Pass 9 @
Control Damper [ ® r
Cool Air By-Pass Duct

Air Flow Control Damper —Ll__‘.___

Shut Damper
ﬁ! %.? Jdl_\\ - Heater, (D) or
/ Shut == Rear Heater, ®
Shut ; \ Damper

Damper
Side Ventilator, Center
Ventilator, &)

Blower Motor

Air Flow
@ ® Control Damper

Side Ventilator, ®

Lower Ventilator, ©

. . - P |
Adi Flow Contiol Vent in Use and the Proportion of Air Flow to it T

Mode Damper Position C D, E F G |

>

Bi-Level 3/ ONOJONT) O O O O

OOQO

Heat \’; @@@@

i G |@@O®O@ | O O | o | © Q O

M

Auto Optional By operating the temperature contrc.)l switch, the vents connected
to the switch are changed automatically between the Vent and
CAUTO Heat modes.*® Therefore, the air flow proportions are the same

as those for Vent ~ Heat above.

*1. The size of the circle indicates the proportion I{’f an ﬂ{)\z.
*2. | the case where the cool air bi-level system is operated. o
*3.  In the case of models cquipped with the automatic air conditioner, vent temperatures are automatically
controlled and the air flow mode is automatically changed between the Vent and Heat modes.
] t r

S—
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2. Push Type Heater Control Panel
DESCRIPTION

e A push-button type heater control was adopted to improve operability.

Also, by adopting the push type heater controls, the air damper control cables operating each air
damper were eliminated, and in their place, the air dampers are controlled by servo motors.

An auto mode switch, which changes the vents automatically, was adopted, improving operability.
Parallel slide type switches were adopted for temperature control and for blower speed control.

RECIRC/FRESH control was centralized in one switch to improve usability.

An indicator lamp is placed under each push switch, which improves the visibility of the switch
currently being operated.

P With Heater

Air Flow Mode Control S/W Welsh Plug RECIRC/FRESH Contro] S/W

B

< "~ Indicator Lamps

Temperature Control [ eyer Blower Speed Control s/W

] With Heater and Air Conditioner

Air Conditioner ON/OFF S/W (With ECON)

asc || Econ .
e

e e
=

P With Heater and Automatic Air Conditioner

[ ] s |
[l s’ TTap |

/

Temperature Control Lever Blower Speed Control S/W
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OPERATION
1) Air Flow Mode Control Switch

@ If the Vent, Bi-Level, Heat or Def mode switch is pushed, the switch locks independently and
the mode becomes fixed to that indicated by the switch.

Push Lock

e An unlock switch was adopted for the auto mode switch and was made flush with all the e
air flow mode control switches.

Auto Mod ﬂﬁ ﬁ]ﬁ

Push Unlock

TE: Even at times when the auto mode switch is not ““on’’, even if an air flow mode control
RN switch is operated by mistake, if the switch becomes flush with the other air flow mode
control switches, the system enters the auto mode.

H Control Switch

2) RECIRC/FRES
esh air is introduced and when the switch is ON, it changes to RECIRC

hen the switch is Off, fr

W
° icator lamp goes On.

and the ind

- l_'__l
RECIRC/FRESH L J
Control Switch Recirc
Fresh
A\\/,
_ R W,
/TN

[ndicator Lamp
dition (when the switch is ON), if the DEF air flow mode control switch
RC/FRESH control switch automatically changes to FRESH and pre.

@ In the RECIRC con
is turned on, the RECI

vents fogging of the wind

OWS.
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3) Temperature Control Lever

@ A parallel slide type temperature control lever was adopted and a large notch is provided at
the 25°C (77°F) center position.

@ By sliding the temperature control lever, the set temperature is transmitted to a system am-

plifier converted into a resistance value. The resistance value becomes larger as the set tem-
perature is set lower.

® Also, as shown in the graph at right below, a Max Cool and Max Warm zone are provided in

which the maximum cooling or the maximum heating capacity are developed without relation
to the temperature display on the heater contrg] panel, to more greatly improve comfort.

Temperature Control Lever

(D e—— -
[+~
=

L = ] BT
Cool Warm %
(@ A VAV AV AVAVAVAVAVAY e © ~

System
‘ Amplifier D
T - Max Max _
Cool Warm

Resistance Characterisitcs

3. System Ampilifier and Servo Motors

DESCRIPTION

® Along with the adoptio

n of push type heater controls, each air flow c
’ ontrol damper ; b
a servo motor. per is operated bY

® Servo motors are installed in 3 places, for changing the air flow mode c

i ontrol da i
the air mix control damper and for changing the RECIRC/FRESH contr mper, for changing

ol damper.
® The system amplifier controls the 3 servo motors.

System Amplifier

s
=S
—_— I == RECIRC}’FRESH
é’],‘/ —— = Control Seryo Motor
\Ns L i
E'[

* ‘ "/.rm.. EE!\
Air Flow Mode Control m_ﬁ_

Servo Motor

Air Mix Control Servo Motor
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OPERATION

1) RECIRC/FRESH Control Servo Motor

If the RECIRC/FRESH control switch on the heater control panel is operated, the servo motor
turns clockwise or counterclockwise according to signals from the system amplifier and changes

the damper position via a link.

RECIRC
Position

Servo Motor
Assembly

Fresh /!

Contact
Bracket

Servo Motor Internal Circuit

RECIRC/FRESH Control Dampers

RECIRC/FRESH Control
Servo Motor !

(o]

_— ,/ P

A ) A

f: \.\v/ M:\.

! |

.

RECIRC Position

FRESH Position
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a. When the RECIRC/FRESH Control Switch is on FRESH

@ A grounded circuit can be completed by the System Amplifier, Terminal @ - Servo Motor,
Terminal & - Servo Motor, Terminal ® - Heater Control Panel, Terminal @ .

Input to system amplifier terminal @ is0 and input to terminal @@ is 1.

Since there is a 1 at @ of the NAND circuit and a 0 at (b of the NAND circuit, the output

of the NAND circuit becomes 1. Therefore, 1 is input to © of the No. 1 AND circuit and to
' (® of the No. 2 AND circuit,

Since lis input to @ of the No. 1 AND circuit, the output of the No. 1 AND circuit is 1.

Also, since 0 is input to () of the No. 2 AND circuit, the output of the No. 2 AND circuit is
0. Thus, the output of terminal

@D of the System amplifier is 1 and the output of terminal
@ of the system amplifier is 0.

Therefore, the current flows from terminal @ to terminal @ of the servo motor, the
motor turns and the damper is changed from RECIRC to FRESH.

System
Amplifier

RECIRC/FRESH
ontrol Servo
Motor Assembly

— REFERENCE —

If both inputs are “1” out : “y s
. . ! , output will be “]
AND Cirewit | ) Ifeither MPULis “0”, output will be 0

If both inputs are « » i) ; “n
G » output will be ‘0
SR gty ﬂ If either input is ¢ Oufpi! will be “1"
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When the RECIRC/FRESH Control Switch is on RECIRC 5\5

@ A grounded circuit can be completed by System Amplifier, Terminal ® - Servo Motor,
Terminal @ - Servo Motor, Terminal 3 - Heater Control Panel, Terminal @ .

@ The input to system amplifier terminal @ is 0 and the input to terminal @ is 1.

@ (@ of the NAND circuit is 0 and ® of the NAND circuit is 1, so the output of the NAND
circuit is 1. The input to © of the No. 1 AND circuit and @ of the No. 2 AND circuit is 1.

@ Since 0 is input to @ of the No. 1 AND circuit, the output of the No. 1 AND circuit is 0.
Also, since the input at (® of the No. 2 AND circuit is 1, the output of the No. 2 AND circuit
is 1. Thus the output of terminal € of the system amplifier is O and the output of terminal
@® is 1.
|

@ Therefore, current flows terminal @ to terminal (D of the servo motor, the motor turns ;.
and the damper is changed from FRESH to RECIRC. '

Eystem r
Amplifier —f[t

..]
RECIRC/FRESH
Control Servo
Motor Assembly
L a'

Heater Control Panel Assembly

When the Air Flow Mode Control Switch is on DEF

@ A grounded circuit can be completed by System Amplifier, Terminal @ - Servo Motor,
Terminal @ - Servo Motor, Terminal ® - Heater Control Panel, Terminal @ . Therefore,
just as when the RECIRC/FRESH control switch is set on FRESH_ the damper is automatical-

ly changed from RECIRC to FRESH. To Servo Motor Terminal @ |
(\ O—0O (P To Servo Motor Terminal @ !

_\E‘m ("ontrol Panel Assembly ‘ L




TD-168 BODY ELECTRICAL SYSTEM — VENTILATION AND HEATER

2) Air Flow Mode Control Servo Motor

If the air flow mode control switch on the heater control panel is operated, the servo motor turns
clockwise or counterclockwise according to signals from the system amplifier and changes the

damper position via a link. Also, in models equipped with the automatic air conditioner, a warm-

up control switch circuit is also included.

VENT |,
BL ¢
1
VENT Position B/L Position
HEAT 10C
HEAT Position 4
; : 13
w1
DEF 9 ;
4 12
DEF L
—~ _—Position /
,&")}’ Moving Contact

® G
A
\Servo Motor ® I

Assembly
]
@/1

*1: Switch circuit for warm

(Refer to TD-] 85.) “up control

VENT Position Bi-Level Position HEAT Position DEF Position
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a.  When the Air Flow Mode Control Switch is Changed from VENT to DEF

® The servo motor moving contacts are in the VENT position.

2 @ If the air flow mode control switch is changed from VENT to DEF, the grounded circuit

System Amplifier, Terminal @ - Servo Motor, Terminal B) — Servo Motor, Terminal @

- Heater control Panel, Terminal @, can be completed.

@ The input to system amplifier terminal @ is 0 and the input to terminal ® is 1.

@ Since the input to@ of the NAND circuit is 0 and the input to ® of the NAND circuit is 1,
the output of the NAND circuit is | and the input to © of No. 1 AND circuit and to ® of

No. 2 AND circuit is 1.

@ Since the input to @ of No. I AND circuit is 0, the output of No. I AND circuit is 0. Also,
since the input to (® of No. 2 AND circuit is 1, the output of No. 2 AND circuit is 1. Thus
the output of system amplifier terminal (5) is 1 and the output of terminal @ is 1.

Therefore, current flows from termina] O to terminal @ of the servo motor, the motor
turns and the moving contacts move from the VENT position to the DEF position. At the

point where contact with the DEF contacts is broken, the motor stops turning and the system

is fixed in the DEF mode.

DEF position.

'\‘ VENT Position

Air Flow Mode Control Servo Motor Aggembly

7

—
(M)
=

()

‘,J\I—(_'}—(.'}—'—k. i
| }—%—Il‘:—]__l—;*— = | DEF Position
re LU

AUTO  VENT B/L HEAT ,mm

Heater Control Panel

The above operation is the same when changing from the Bi-Level or HEAT position to the

o1

@0

e

0
O

1]
(3

No. 2
AND

—— W
No. 1

b
1
1
. (]

NAND

System Amplifier
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BODY ELECTRICAL SYSTEM — VENTILATION AND HEATER

b.

When the Air Flow Mode Control Switch is Changed from DEF to VENT

The servo motor moving contacts are in the DEF position.

If the air flow mode control switch is changed from DEF to VENT, the grounded circuit
System Amplifier, Terminal ® - Servo Motor, Terminal @ - Servo Motor, Terminal @D
- Heater control Panel, Terminal @ | can be completed.

The input to system amplifier terminal ® is 0 and the input to terminal @ is 1.

Since the input to @ of the NAND circuitis 1 and the input to ® of the NAND circuit is 0,

the output of the NAND circuit is 1 and the input to © of No. 1 ANDgireuitand to © of
No. 2 AND circuit is 1.

Since the input to @ of No. 1 AND circuit is | the output of No. 1 AND Ci.l'CUi‘t i‘s 1. Also,
since the input to ® of No. 2 AND circuit is 0, the output of No. 2 fLND cnrc_u;t is 0. Thus
the output of system amplifier terminal & is 1 and the output of terminal @ is 0.

Therefore, current flows from terminal @ to terminal @ of the servo motor, the motor
turns and the moving contacts move from the DEF position to the VENT position. When

contact with the VENT contacts is broken, the motor stops turning and the system is fixed
in the VENT mode.

The above operation is the same when changing from the Bi-Level or HEAT position to the
VENT position.

DEF Position VENT Position

r——

System Amplifier
Air Flow Mode Control Servo Motor Assembly

¢

P

AUTO

fh

VENT

eja :
Vgl

. HEAT DEF Ay Ulow Mgde

Heater Control Panel
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3) Air Mix Control Servo Motor

@ This servo motor is mounted on the underside of the heater unit and is configured from a
motor, potentiometer, air flow mode control switch, limiter and water valve control switch.

By operating the temperature control lever on the heater control panel, the servo motor is
turned clockwise or counterclockwise according to signals from the system amplifier, and at
the same time as the resistance values of the potentiometer are changed, opening or closing of
the air mix control damper and opening and closing of the water valve operated by the VSV
(Vacuum Switching Valve) through the water valve control switch are carried out.

Moving Contact

Servo Motor \
\

Assembly
Limiter { @‘

Potentiometer—

Water Valve
Control S/W
Max Co:)l\‘

Position Air Flow Mode A/C OFFO
Control S/W

VENT
Contact

HEAT

[ (For Auto Mode) | [4/c ON I' —1 Contact
\ VENT
Cool =@— Warm Contact

Max Warm Position

Servo Motor Internal Circuit

Heater Core

Air Mix Control Damper  Air Mix Control Servo Motor

Max Cool Position Max Warm Position
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TD-172 BODY ELECTRICAL SYSTEM — VENTILATION AND HEATER

a.  When the Temperature Control Lever is Changed from Warm to Cool

If the temperature control lever is moved from Warm to Cool, the set resistance R, (according to
the position of the temperature control lever) becomes larger than resistance R, (potentiometer
resistance Rpo + In-Car temp. sensor resistance Rr + ambient temp. sensor resistance Ram)
(R; < Ry).

At this time, with the output of terminal @ of the system amplifier as H and the output of
terminal @ as low, the servo motor is operated and the air mix control damper and water valye

are operated to the Warm side. If resistance R, becomes large by operating the motor and R, =
R,, operation of the servo motor stops.

b.  When the Temperature Control Lever is Changed from Cool to Warm

If the temperature control lever is moved from cool to warm, the set resistance R, becomes
lower than resistance R, (Rpo + Rr + Ram). (R, < R))

At this time, with the output of terminal @) or the system amplifier as L and the output of
terminal @ a H, the servo motor is operated and the air mix control damper and water valve

are operated to the warm side.
Also, if R, becomes lower through operation of the servo motor and Rz =Ry, operation of the

servo motor stops,

Temperature Control Lever

Air Mix Control Servo Motor Assembly

—O— /52—— Max Jax
Coo! ‘arm
2_ HD H
L R2
In-Car
] Tf,-rr:p.$1
Potentiometer H Sensor
r .
mn Ambient
Temp. | System
& Bénsar? Amplifier
Cool == Warm

- =5 5
+ Not offered in cars with a manual type air conditioner

In the case of cars equipped with a manual type air conditioner or not equipped with an air
Conditioner

#2,
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4. Air Flow Mode Automatic Control System

| ) DESCRIPTION

@ In cars which are not equipped with an air conditioner and those equipped with a manual air condi-
tioner, by setting the air flow mode control switch to the AUTO mode, connection is made with
the movement of the temperature control lever and the air flow vents are automatically changed
between VENT, Bi-Level and HEAT.

@ When the air conditioner is off, (including cars not equipped with an air conditioner), and when the
air conditioner is on, the position of the air flow dampers changes in proportion to the operation of
the temperature control lever.

Air Conditioner: OFF Air Conditioner: ON

[ —e—7=xT ] [ iy g ]

L P P | al

|= + o | P——*-——'_—-—~.+-_—_-’i

VENT 1 HEAT VENT BI-LEVEL HEAT
BI-LEVEL

OPERATION
e Temperature Control Lever is Changed from the Cool Side to the Warm Side

1) Whenth
==

Temperature Control Lever
gy ol v
(T e (T
{ — |

If the Air Conditioner is ON

@ The moving contacts of the air flow mode control servo motor are in the VENT Position.

e If the temperature control lever is slid to the Warm side, the moving contacts of the ajr mix

control servo motor are moved to the Warm position.

Since the air flow mode control switch on the heater control panel is in the AUTO moge,
° tr:ncfollowing grounded circuit is completed and the input to system amplifier terminal
e

becomes 0.

<Grounded Circuit> |
Heater Control Pancl Terminal @ - Air Mix Control Servo Motor, Terminal @ -~ Air Mix

Motor, Terminal (©) - System Amplifier, Terminal @& .

vo ; .
Contrel 4¢ conditioner ON/OFF Switch is ON, the input to system amplifier ter-

Also, since the aIf

Therefore, the _ .
No. 1 NAND circuit is . Also, since the 1

put of No. | NAND circuit is 0.

. T : l . . :
st i input to No. | NOT circuit is 0 and the output is 1, and the input to a ¢
nput to & of No. | NAND circuit is 1 the gy
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Air Flow Mode Control Servo Motor System Amplifier

Therefore, the output of system amplifier terminal (@ is 0.

Since the output of system amplifier terminal D is 0, the following grounded circuit is
completed. Thus, the input to system amplifier terminal @@ is 0 and the input to terminal

® is 1.

< Grounded Circuit>

System Amplifier, Terminal O — Air flow Mode Control Servo Motor, Terminal @ -
Servo Motor, Terminal & - System Amplifier, Terminal @@ .

In this way, the output of system amplifier terminal @ is 1 and current flows from ter-
minal @ to terminal @ of the air flow mode control servo motor. The motor turns and
the moving contacts move from the VENT position to the HEAT position.

When contact with the VENT contacts is broken, the motor stops turning and the system is

fixed in the HEAT mode.

If the Air Conditioner is OFF

The position of the moving contacts of the air flow mode control servo motor and the air
mix control servo motor are the same as When the air conditioner is ON.

Since the following grounded circuit is completed, the input to system amplifier terminal
@ is 0 and the input to terminal ® isl.

<Grounded Circuit>

Heater Control Panel, Terminal @ - Air Mix Control Servo Motor, Terminal @ — Air
Mix Control Servo Motor, Terminal ® — Air Flow Mode Control Servo Motor, Termjnal
© - Air Flow Mode Control Servo Motor, Terminal ® - System Amplifier, Terminal
@

Therefore, just as When the air conditioner is ON, the air flow mode control servo motor is
turned and the system is in the HEAT mode.

Air Mix Control Servo Motor

No.1 NAND

- ——— ]

AJC Amplifier

" l_ﬂ ]
Auto Air Conditioner ON
Heater Control Panel ¥+ = ===—= Air Conditioner OFF

— REFERENCE —

NOT Circuit —{>o’- Input signal will be reverses

“Iinput > 0" output
“O0"input — “f"ou[pu[
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2) Temperature Control Lever is Changed to Near the Center Position

@ Operation is the same whether the air conditioner is ON or OFF.

The moving contacts of the air flow mode control servo motor are in the HEAT position.

If the temperature control lever is slid to near the center position, the moving contacts of the
air mix control servo motor move to a position midway between Cool and Warm.

At this time, the input to terminals (7 apq @D of the system amplifier is 1, the output f
of the AND circuit is 1 and since the transistor (Tr) is turned ON, the output of system am- !
plifier terminal @ becomes 0.

Therefore, since the following grounded circuit is completed, 0 is input to system amplifier

terminal ® and 1 is input to system amplifier terminal @ .

<Gr0unded Circuit>

stem Amplifier, Terminal @ - System Amplifier, Terminal @ - Air Flow Mode Control
or, Terminal ® - Air flow Mode Control Servo Motor, Terminal @ - System
Terminal ®.

Sy
gervo Mot
Alﬂpliﬁer’
| is output to system amplifier terminal ®, current flows from terminal @ to
1l of the air flow mode control servo motor, the motor turns and the moving con-
termin from the HEAT position to the BI-LEVEL position. When contact with the HEAT

nove .
tactts 1 (s is broken, the motor stops turning and the system is fixed in the BI-LEVEL mode,
contac

In this Way.

Air Mix Control Servo Motor

~ontrol Serve Motor System Amplitier i
Cont " —

Air Flow Mode

ﬂ_ﬂd_'

C» O»

i—'— P aat L
= é _‘L‘%_L:f\_‘_ E{?’I[

AJC Amplifier

o [ |

1i [ '.{'] I.
" = |
- | Auto T

Heater Control Panel

[ 1]
o |
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3) When the Temperature Control Lever is Changed from Mid Position to the COOL Side

&=
(O T |

[ L o

—] |

a. If the Air Conditioner is ON
® The air flow mode control servo motor moving contacts are in the BI-LEVEL position.

® If the temperature control lever is slid to the Cool side, the air mix control servo motor
moving contacts move to the Cool position.

® Since the air flow mode control switch on the heater control panel is in the AUTO mode,
the following grounded circuit is completed making the input 0 to system amplifier
terminal @ and 1 to system amplifier terminal @ .

<Groundeq Cjrcuit>

Heater Control Panel, Terminal @ - Air Mix Control Servo Motor, Terminal @ - Air
Mix Contro] Servo Motor, Terminal ® ~ Air Flow Mode Contro] Servo Motor, Terminal

~ Air Flow Mode Control Servo Motor, Terminal @ - System Amplifier, Terminal
®.

® In this way, 1 is output to system amplifier terminal (5 » current flows from terminal
@ to terminal @ of the air flow mode control S€IVO motor, the motor turns and the
moving contacts move from the BI-LEVEL position to the VENT position. When con-

tact with the BI-LEVEL contacts is broken, the motor stq

ps turning and the system is
fixed in the VENT mode.

b. If the Air Conditioner is OFF

® The position of the movin

g contacts in the air flow mode control servo motor and the
air mix control seryq motor

is the same as when the air conditioner is ON.

3

Also, since the air conditioner ON/OFF switch is O
terminal @0 .

Therefore, 0 is input to No. 2 NOT circuit an
become 1. | js input to © and @ of No.
NAND circuit becomes 0.

d No. 3 NOT circuit and their outputs both
2 NAND circuit and the output of No. 2

Since the output of system amplifier terminal @ is 0, the following grounded circuit

is completed, ( jg input to system amplifier terminal ®) and | is input to system am-
plifier terminal @)
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Air Flow Mode Control Servo Motor System Amplifier No.2 NOT

< Grounded Circuit>

System Amplifier, Terminal @ - Air Flow Mode Control Servo Motor, Terminal @ -
Air Flow Mode Control Servo Motor, Terminal @ - System Amplifier, Terminal ® .

@ Therefore, just as when the air conditioner is ON, the air flow mode control servo motor
turns and the system goes to the VENT mode.

Air Mix Control Servo Motor

C
No.2 NAND

g ;
FFBEJ‘ 3 &)
B | : A
r JE UL T Yy Air Conditioner ON

Autg: ey ]l 2 Air Conditioner OFF
Heater Control Panel

A/C Amplifier
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AIR CONDITIONER
DESCRIPTION N

The air conditioner in the new Supra, compared to that in the previous Supra, includes the following
improvements and new mechanisms which improve the system’s comfort and usability.
P An automatic air conditioner is offered as an option on all models. (Not including South Africa)

! P In order to assure the cooling performance of the cooler condenser and engine when the air con-
| ditioner is turned on, an electrical fan was provided in all models. Also, a high pressure switch is
used to lower the utilization rate of the electrical fan, reduce noise and prevent running the

battery down.

P A dual pressure switch was adopted which senses abnormalities in the refrigerant condensation
pressure and stops the A/C compressor, protecting the compressor from damage. (The same as in
the ST162, AT160 Series Celica)

» A 2-way air conditioner control system was adopted in all models equipped with an air condi-
tioner.

LAYOUT OF FANCTIONAL PARTS

Front

z )
@
@3
’ Engine Room , Interior
r (1) Ambient Temp. Sensor*’ @) Blower @0 Heater Unit
(@) Receiver Tank @2 RECIRC/FRESH Control €D Air Flow Mode Control
@ Condenser Servo Motor Servo Motor
@ Electrical Fan Relay @3 Sunlight Sensor*! @2 System Amplifier
(5) Magnet Clutch Relay @3 Expansion Valve €3 Coolant Temp. Switches*'
(6) Electrical Fan @ Cooling Unit @3 Air Mix Control Servo
(7) Compressor (6 Program Switch*' Motor
® Dual Pressure Switch @ Aspirator*!
@ Water Valve @ Heater Control Panel
a0 High Pressure Switch 19 In-car Temp. Sensor*! —1

*1: Only for Automatic Air Conditioner

L—-——__—_—‘-i
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WIRING DIAGRAM (for Automatic Air Conditioner) ;t
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< = A Ewn o—ww—« g""°
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V.S.V. for Water Valve
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| 5T o 26

Blower Motor AN < o, SEZ 0O —

Blower Resistor ot [ U'_m,_] DD g
=5 C 1
<
s -
o — 5
(]

£

| L e ) Rheostat
Thermister TCCS ' ECU

‘E Tail Fuse

'_||‘ Compressor Magnet Clutch

A/C Amplifier

o
Heater
Relay

. | Pressure S/W
=== Dual Fress
l—(c T @—{l' High Pressure S/W
l Il
Magnet Clutch Relay [ @ I
Z Ao 165 L |
s Lg Condenser Fan Condenser Fan Motor
‘% Motor Relay
g
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WIRING DIAGRAM (for Manual Air Conditioner)

Ignition S§/W

System Amplifier

FRESH/RICIRC
Control Servo Motor

Recirc Fresh

=1

—it

g

Econo

Air Flow Mode Control
Servo Motor

Vent B/L Heat Def.

Fresh A/C

Recirc

Def.

— =
[ ——
—
=1 O—

——)
)

e

L ||

Heat
Heater Control Panel

Bi-Level

Air Mix Control
ervo Motor

Cool Hot

T
V.S.V. for Water Valve

Blower Motor

Vent

Auto

Blower Resistor

Thermister

| Dual Pressure S/W

A/C Amplifier

=
(o]

=

=

[=]

P |

oo

[

TCCS Ecy Rheostat Lﬂl

Tail Fuse

I

1

Compressor Magnet Clutch

o

—J Magnet Clutch

I High Pressure S/W
Relay J@'—'“
sl

B

o of——aD—1
Condenser Fan  Condenser Fan Motor

Otor Relay

m\_“_____“,__h,
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1. Automatic Air Conditioner

DESCRIPTION

When the desired temperature is set on the auto air conditioner with the temperature control lever, the
temperature of the air and the air volume are controlled by the computer, and regardless of the condi-
tions inside and outside the car or the running conditions, the air conditioner works to keep the tem-
perature inside the passenger compartment constant. Also, in the new Supra, control mechanisms
are included which change the air vents in accordance with the air vent temperature (Vent—B/L—
Heat), making this a mode auto system.

OPERATION g
3
1) Control System & i
5 | € < ([
(=" = f - E {
E 2 @ = o |
- o] = 20 = ) |
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3 3} o~ g -
s J g0
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2) Temperature Control System

Blower Motor

Air Mix Control Damper
Defrostor

Cog) o) Ventilator Cabin
J E) E

] Heat In-Car Temp. Sun light Sensor
= Sensor _
(N & GBI

Ambient
Temp. Sensor

Evaporator Heater Core

Blower Speed
Control Switch
(Program Switch)

Temp. Control Lever
(Variable Resistor)

AT System
Amplifier

Potentiometer

C_D =

Water valye
Control Switch

i Air Mix Control Servo Motor

Water valye

V.S,

® The temperature control system is configured from the above system circuit

® If the cabin temperature changes with respect to the temperature setting of the temperature
control lever, resistance R, of the in-car temp. Sensor or the ambpjeny temp. sensor changes

® The respective voltages at resistance R, and resistance R, et by the temperature control lever
are changed and are input to the system amplifier. P

® The system amplifier controls the turning of the air mjy control servo motor according to the

difference between these voltages.

® Along with opening or closing the air .mix contro] damper, T
operates the blower speed control switch, potentiomete, and water valve control switch,

operating to keep the cabin temperature constant.
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':‘

By  casmws Variable resistance, changing in 1
proportion to the temperature i
control lever setting.

(temperature setting signal)

] 1 Resistance of the potentiometer
(signal corresponding to the air-

Amplifier

mix damper position)

Rpo
2 RidRr i v Resistance of the in-car tempera-
R, ture sensor thermistor (passenger
Servo Motor for tt ture signal)
Air Mix Control o compartment temperatu g
g:::;grht \ Ram .. ... Resistance of the ambient sensor
.
Ram./ thermistor (atmospheric tem- ]

i perature signal)

Inside Temperature Nearly Equal to Preset Temperature

In this situation, Ra nearly equals Ry (Rpo + Rr + Ram), so the amplifier judges that the com-
partment temperature is being maintained at the preset temperature. IIL
For this reason. the servo motor does not operate. \
Inside Temperature Lower than Preset Temperature f
n results when the inside temperature drops (Rr increases) and/or the in-car tempera-
tirre is reset to a higher level .(Rz decreases)‘

In either case, Rz be_c:c?mes higher than R,.

As a result, the amplifier turns the servo motor on.

The air mix damper ‘and :Vatezi"_'dl‘fe Moves to allow more air to flow through the heater core.
The potentiometer is ac .uate N PToportion to the movement of the air mix damper and water
valve and as @ result, resistance Rpo decreases slowly. The servo motor stops operating when R,

becomes equal to R

-l"-his situatio

Inside Temperature Higher than Preset Temperature

on results when the {“S'ide temperature rises (Rr decreases) and/or the in-car tempera-
lower level (R, is increases)

becomes higher than R,.

lifire turns the servo motor on

damper and water valve move to allow less air to flow through the heater

This situati
ture is reset to @
In either case, R
As a result, the amp

Therefore, the air MiX

core.
As a result, the
becomes equal t0 R;.

resistance of the potentiometer Rpo increases. The servo motor stops when R;
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3)

-4

104°F)

-3’
I.G. Switch Heater Relay [ 2e°c,
Fuse = 65°F)

Blower Speed Automatic Control System

The blower speed is changed by the blower speed switch, shown below (Air Mix Control Servo
Motor). It is switched by the position of the contact point that moves in proportion to the move-
ment of the air mix damper and water valve,

When the amount of movement of the servo motor shaft is large, the contact point of the blower
speed switch is either at “MAX COOL” or “MAX WARM” and the blower speed increases.

When the contact point is at “MAX COOL”, for example, electric current flowing through the
blower motor goes from the blower motor to the “HIGH SPEED” contact of the blower speed
switch, to the auto. control relay and to ground. Since all blower resistors are short-circuited,
the blower runs at a high speed.

When the amount of movement of the servo motor shaft becomes smaller and the contact point
comes closer to the center, a smaller number of resistors are short-circuited, and the blower
speed decresses. When the contact point is at the Lo position, as shown below, all of the resistors
are connected in series to the blower motor circuit. As a result, the blower speed becomes low.
The automatic blower speed control becomes operative only when the blower switch assembly
is set at “AUTO”.

Otherwise, the blower speed remains at the speed to which it has been set.

Blower Speed Control Cjrcuit

No. 2 Coolant Temp. Switch

Auto. Relay Tl

ST I a
No. 1 Coolant
i Temp. Switch
Blower Motor
M M A
- M
Blower Resistors AW A
P
b —
1p——f\—1
Hi Mz M M; 4 My My M
- 3 M3 1 1 2 13_J i_ Bl-llower Speed Control Switch
MAX _ o MAX = (Heater Control Panel)
CooL WARM

Blower Speed Control Switch
(Air Mix Control Servo Motor)
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— REFERENCE — ;
_.’ If there is a large difference between the inside temperature and the preset temperature, the passenger l
3 compartment is cooled or heated at maximum capacity so that the temperature will be,come equal to
the preser temperature in the shortest time possible. |

The vent temperature is adjusted accordingly, and the blower speed is also set at high speed to achieve

this.
The air flow rate is controlled in such a way that the blower speed is reduced as the two temperatures %

become closer.
If the blower speed was fixed at a particular speed, it would require a longer time until the cabin

temperature becomes equal to the preset level as shown below.

] \ Inside Temperature fl
{
' \/Lj Gmtins
Vent Temperature

Time

AN Inside Temperature

Preset Temperature

Temperature
Temperature

Vent Temperature

=

-
[#]

Blower Speed
=
Blower Speed
Ly
2

i 1'_‘

m-up Control System

4) War
em which controls the blower motor speed, when the outside

-up control is a syst _
o the engine coolant temperature, providing optimum heating

low, according t
compartment.

p The warm
temperature 1S

3 assenger ) ‘ o
i the P ° tes only when the air flow mode control switch is either the

tch is the AUTO

: era
more this system op = :
illl_;ﬂlgrposition or the HEAT position and the blower speed control swi
position.
t is the same as the blower speed control system circuit.

p The control system circul

a. Coolantat 20°C (68°F) or Lower

he blower spe

HEAT”
he engine coolant.

n), the blower con
nt from the circuit brea

off.

ed control switch is set to “AUTO™ position in the air flow mode con-

mode, the blower speed is controlled automatically according to the
Since No. 1 and No. 2 coolant temperature switches are

trol relay coil is not grounded, so the blower control
ker therefore does not flow to the blower motor,

When t
trol switch *
temperatur
off (contacts ope
relay is off. Curre
and the blower g0€3

e of t
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Coolant between 20°C (68°F) and 40°C (104°F)

No. 1 coolant temp. switch (20°C, 68°F) is ON and the heater relay is turned ON, but since
No. 2 coolant temp. switch (40°C, 104°F) is OFF, the auto relay remains OFF.
Therefore, the operating current to the blower motor passes through all blower resistors without

relation to the position of the blower speed control switch in the air mix control servo motor,
and the blower motor turns at L, speed.

No. 2 Coolant Temp. Switch

Auto. Relay 0

104°F)

S0

1.G. Switch Heater Relay _E:ﬂ Qoc.
— = - ¥ F) -

No. 1 Coolant
—‘ Temp. Switch

Blower Motor

T = | T

Blower Resistors I AWM l
= OFF
M A AUTO
b Lo
|'£l I’EI ) Me
0 O & C Hi
Hi M3y Ma M M M
2 & T 1 2 22 ] F}lln\ve.r Speed Control Switch
MAX MAX = eater-Control Panel)
COOL ~ WARM

Blower Speed Control Switch
(Air Mix Control Servo Motor)

e —

¢.  Coolant Above 40°C (104°F)
Since No. 1 and No. 2 coolant temp. switches are ON, the heater relay and auto relay are turned
ON. g
Therefore, the operating current to the blower motor passes through the respective blower
resistors and turning of the blower motor is controlled automatically at Lo, M, M,. M~ or Hi
" i . " i ¥ 1y 3
according to the position of the blower speed control switch in the air mix control Szwoammor
No. 2 Coolan¢-
Temp. sWifc“ht
Auto. Relay :
J :$;F|
I.G. Switch Heater Relay EE" ‘-‘ e,
— = N ST deld) l
No. T Coolant ¥
Temp. Switch

Blower Motor

M h A
= A
=

Blower Resistors Wy .ﬁ;“r WA §§N§\\%\\\\-\\!§%
it = OFF
AUTO
Lo
Me

Hi
Blower Speed Control Switch
= (Heater Control Panel)

Blower Speed Control Switch
(Air Mix Control Servo Motor)
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5) Air Flow Mode Automatic Control System

Air Flow Mode Control Dampers

Evaporator Air Mix Control Domper Defrostor
Heater Core -
\ o0 (oo Ventilator Cabin
1/ = &

Ve
F R
l’&_f o

Heat 1 car Temp. Sensor Sun light Sensor

&o— 1]

Blower Motor

Blower Speed
Control Switch
(Program Switch)

[ A+ ] Ambient

. Temp.
Potentiometer k- | Sensor
Air Flow Mode
System
Control Servo Motor @- Amplifier
Temp. Control Lever T

Air Flow Mode

Control Sudich (Variable Resistor) |

Wwater Valve
Control Switch

‘\“Air Mix Control Servo Motor

Water Valve

e The air flow mode automatic control system includes the air flow mode control servo motor

with the temperature control system.

The air flow mode automatic control system is configured from the above system circuit.

@ If the cabin temperature or the ambient air temperature changes with respect to the tempera
ture setting of the temperature control lever, the resistance of R, of the in-car temp sensor
or

the ambient temp. sensor changes.

® The voltages at Resistor R; and Resistor R,, set by the temperature control 1ever§ are

o g ch
and input to the automatic air conditioner amplifier. Anged

@ The automatic air conditioner amplifier controls the turning of the air mix contrg] Servo
according to the difference in these voltages. AR

@ Along with opening and closing the air mix control damper, the air mix control e
changes the air flow mode control switch built into it and inputs the switching sig;:;(l) t-moto_r
to the system amplifier. The servo motor also operates the air flow mode ] S rom it
according to the output from the system amplifier and automatically controls Lthe 9imotor
mode in connection with the vent temperature. air flow
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— REFERENCE —
When the blower speed control switch and air flow mode control switch are set on “AUTO”, the posi-

tions of the air flow mode control dampers (HEAT, VENT and DEF dampers) are controlled auto-

matically according to the temperature of the air vent.
As shown in the graph by the automatically controlled air vent temperature, the air flow mode is
changed to Vent < Bi-level < Heqt.

eal

Warm :k_

Air ' i
Vent

Temp, /

B/L Heat

Vent A
Cool | 4 i | NJ

Air Flow Mode

Operation

® gg‘ira:éog of tthe al:' flow mode automatic control system is basically the same as that of the air
ode automaliC control system explained in the VENTIL section.
(Please refer to TD-173.) : ATION and HEATER

2. Electrical Fan System

A suction type electrical fan has been mounted behind the radiator to improve the cooling perfor-
mance of the cooler condenser and the radiator.

Also, a high pressure switch was installed This switch lowers the utilization rate of the electrical fan,
reduces noise and prevents the battery from running down.

Electrical Fan Assembly

18 kg/cm?

ON

OFF

14 kg/cm?

Operation of High Pressure Switch
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3. Dual Pressure Switch

A dual pressure switch, which combines the functions of the high pressure cut pressure switch and the
low pressure cut pressure switch (for detection of gas leakage) has been adopted. If a malfunction
occurs in the cooling cycle, this switch stops the compressor.

Diaphragm
Operation Low Pressure Compressor

2.1 kg/cm? ON

Moving Contact
(for Low
Pressure)

Snap Disc Compressor OFF  2.35 kg/cm®

Switch Lever Operation High Pressure

Spring Pin (for High Pressure )

Terminal Compressor ON 21 kg/cm?

Compressor OFF
27 kg/em?

Dual Pressure Switch

4. 2_way AIr Conditioner Control System

«ECON” switch on the Air Conditioner the compressor is turned on or off by the
{led in the evaporator). This changes the temperature at which the compressor is
37.4°F) to 10°C (50.0°F) and saves power when driving with a light load. |

—ONO ON) |
AL OPERATION (WITH A/C ON) ECONOMY OPERATION (WITH ECONO ON)

ECON [A@E@
i

,_‘_“— B 3

By pressing the
thermistor (instd
turned off from 3°C (

NORM

Compressor ON Compressor ON

C o o o o
ompressor OFF 3°C (374°F) 4 C(39.2°F) Compressor OFF 10°C (50.0°F) 11°C (51.8°F)
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AP-2 APPENDIX

IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is stamped on the cowl panel,
This number has also been stamped on the manufacturer’s plate and certification regulation plate

(Gulf countries only).

®
(RHD Models)

@ (LHD Models)

@) Vehicle Identification Number [W

Manufacturer’s Plate © Regulation Pliits

(Gulf countries only)

ENGINE SERIAL NUMBER

The engine serial number is stamped on the engine block as shown_

7’M-GE Engine
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APPENDIX AP-3 |

VEHICLE LIFT AND SUPPORT LOCATIONS |

——Front

ey

J/

JACK POSITION

Front .....o..e. Center of engine mounting center member
Rear «..ceosvven Jack up support of rear floor pan
p ANTOGRAPH JACK POSITION O

gafetystand ........ ... ... %




| AP-4 APPENDIX
| RELAY LOCATION
it |
FOR LHD VEHICLES &

//“Hf T

/]

J/B No. 2

EFI Main Relay
Headlight Relay
___——————____

Fuel Pump
Control Relay

Condenser Fan Relay

Magnet Clutch Relay

A/C Amplifier  TCCS ECU

. Wiper Control Relay
tem Amplifier
J/B No. 7 AlC By

Cruise Control Compute
E R/B No. 4
J/B No. 3 / Heater C.B.
| Heater Relay

Circuit Opening
Relay

R/B No. 5
Turn Signal Flasher
Power Main Relay

Power C.B.
Horn Relay

ECT Computer

A/C Auto Relay

Integration Relay No. 2
Light Retract

Front Fog Light Relay Light Retainer

Defogger C.B.
Defogger Relay
Taillight Relay

Integration Relay No. 1
{lnter:’or Light Fade-out

- kY Auto Antenna Control Relay

Seat Belt Warning
(For Saudi Arabia)

Door Lock Contro] Relay

Rear Wiper Relay

Light Failure Sensor
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AP-5
FOR RHD VEHICLES /K A\
J/B No.2 _
EFI Main Relay
Headlight Relay
Fuel Pump

Control Relay

TCCS ECU

Wiper Control Relay A/C Amplifier

|

Heater Relay
Circuit Qpening

N [0S
' R/B No. 4 T o Qz . (O =
. Heater C.B. A li"‘* %g .l

A/C System Amplifier

Condenser Fan Relay

Magnet Clutch Relay

Cruise Control Computer

Relay ' O U /
> S
_)\
ECT Computer
J/B No.7

A/C Auto Relay

Integration Relay No.2

[ Light Retract
Light Retainer

TEMS Compu

(For Australia)

Bulb Check Relay
(For Australia)

J/B No. 1

—

ter

Defogger C.B.
Defogger Relay
Taillight Relay

J/B No. 3
R/B No. 5

Turn Signal Flasher
Power Main Relay
Power C.B.

Horn Relay

Integration

R
(Interior 1 elay No. |

ght Fade-out)

Light Failure Sensor

Rear Wiper Relay
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APPENDIX

MAJOR TECHNICAL SPECIFICATIONS

hem Ares General L Gulf Countries
Body Type Liftback
Grade GT
Model Code MATOLIRFBLMVF MATIL(RFBLPVF MATOL-BLMVFV MATOL-BLPVFV
Engine Type T™M-GE - -— -—
Vaive Mechanism DOHC. — -—
Piston Displacement cc (cu.in.) 2954 (180) ol — -—
2 | Compression Ratio 92101 e e el
E Carburetor Type E.F.l o i —r
Fuel Octane Number RON 94 - -— -
Max. Output (EEC) Kw/rpm 150/6000 -— -— -—_
Max. Torque (EEC) N-m/rpm 254 /4800 -— -— -—
7| Battery Voltage & Amp. hr. 12 - 60 -_— -— -—
E':“- Alternator output Watts 840 -— _— -—
& | Starter output Kw 1.0 -— -—_ -—_
Max. Speed Km h (mph) 220(137) -— -— —
Max. Cruising Speed Km h (mph) 175 (110) -— -— -—
; Oto 100 Kmh  sec. 8.2 -— -— -—
Acceleration
0to 400 m sec. 15.5 -— - —
Fuel Tank Capacity v(Imp.gal) To(154) — — -—
g [ 90 km/h  ¢/100km 7.9 7.5 7.9 7.5
E | Fuel Consumption |ECE | 120 km/h  #/100km 9.8 9.4 9.8 9.4
= ECE mode ¢/ 100km - — — —
& Istgear  Km) h (mph) 58 (36.0) 64 (39.7) 61(37.9) 64 (39.7)
2nd gear  Km/h (mph 101 (62.8) 117(72.7) 106 (65.9) 17 (72,1
Max. Permissible Speed | 3rd 82ar  Km/h (mph) 150 (93.2) —_— 158 (98.2) -
4th g2t Km/h (mph)| — — — —
Sth geaT  Km/h (mph) R — —_— —
Max. Grading Ability tan 6 0.49 0.58 0.45 0.56
Transmission Type W58 A340E W58 AJ40E
In First 3.285 2.804 3.285 2.804
In Second 1.894 1.531 1.894 1.531
i 7 In Third 1.275 1.000 1.275 1.000
Transmission Gear Ratio
In Fourth 1.000 0.705 1.000 0.705
In Fifth 0.783 _ 0.783 S
In Reverse ___l_ 3.768 2.393 3.768 2.393
Differential Gear Size in 1 g -_— -— -_
Differential Gear Ratio 3.909 4.100 3.909 4.100
% Suspension Tope Fromt Double Wfshhnnc -— - —
=) Rear Double Wishbone = _-— -—
Brake Type Front Ventilated Disc e - -—
Rear Ventilated Disc o= i P
Brake Master Cylinder Type Tandem =T - -
Brake Booster Type & Size = Tandem, 8" + 9 - -— -—
Steering Gear Type Rack & Pinion ozl — -—
Steering Gear Ratio (Overall) 16.5 s =, -_—
Min. Turning Radius (REL m i) 5.4{17.7} = = S
Body m {ft.) 5.8 (19.0) —— = — ——1
Length mm {in.} 4620 (181.9) -— P P
Overall Width mm {in.) 1745 (68.7) -—_ e o=t —
Height  mm (in) 1310 (51.6) — = 1
Wheel Base mm (in.) 2595 (102.2) — == S -—
" Front mm (in.) 1485 (58.5) e ey —
= Rear mm {in.) 1480 (58.3) -—_— -— R
® Length  mm (in) 1720 (67.7) = — =
Z | Room Width  mm (in.} 1400 (55.1) - = =
Z Height mm {in.) 1070 (42.1) -— -— s
= J['jroum:l Clearance mm {in.) 155(6.1) -— -_— -—
“: Ok l_f-'mm mm (in ) 960 (37.8) = s e
E [ Overhang
5 f Rear mm (in. ) 1065 (41.9) _— —— —
E I Angle ol Approach degree 14 — — —
? Angle of Departure degree 21 -— -— -—
E T l_ Front kg (1h) | 77001698)~ K101 786), BOS{1775)%2 | 785(1731)~825(1819), B20(1808)* 790 (1742) ~ 825 (1819) BIO(1786) ~ 845 (1863)
= :wu"?::;sm Full OPT) L Rear kg (lb) | 73001609)~T45(1642), 74001631)*3 | 740(1631)~755(1665), 750(1654)** 755 (1665) ~ 765 (1687) 160 (1676) ~ 770 (1698)
B - Toral kg (Ih) | 1500033071~ 15551 3428), 15450 3an0jes | 1525033621~ 158003484), 157003462+ | 1545 (3406) ~ 1590 (3506) | 1570 (3462) ~ 1615 {.\S&'
Front kg (Ib) 1000 (2205) e 970 e
Gross Vehicle Weight Rear kg (lb) 1070 (2359) Lo 1100 -—
. ) = Total B kg (Ib) 2070 {4564) Sl — i
Luggage Compartment Capacily m'{cuft) 0.232 (8.19) - — e

*1: SAE-NET
*#2: RHD Models



APPENDIX

AP-7

Australia South Africa
Liftback
GT
MATOR BLMVFQ MATOR-BLPVFQ MATOR-BLMVFN
91 -— 94
140/5800°1 — 150/6000
245/4800°1 = 254/4800
12 - 50 —_— 12 - 60
7.9 8.9 —
15.9 16.5 | —
= — | —
53(329) 611(37.9) 58 (36.0)
921(57.2) 112 169.6) 101 (62.8)
137 (8B5.1) — 150 (93.2)
—— 0.62 0.49
Ws8 A340F Wwss
3.285 2.804 3.285
1.894 1.531 1.894
1275 1.000 1.275
1.000 0.705 1,900
0783 e 0.783
[—— 3768 2.393 3.768
— — =
T 4.300 ( = ——-—-——if_‘if_'_'___
— — | e |
= — N
= — =
= — |
S = — -___-_-_-_-_-_"‘:__________
== === [
-— | =
e e 1 =
= e =N
— e | =
= ] =
e e ]
I~ P e o PO
— _-_-_____________-—-—-_-_ -—
| = ] - .
I il I
-— _-_______________.__—-—-—' -—
[ TR — =
= L= =
= = 1786) W
770 (1698) ~ 795 (1753) | 785 (1731) ~ 8104 730 (1609) ~ 740 (1631)
780 (1631) ~ 745 (1642) | 750 (1654) ~ 155 (1669 500 (3307) ~ 1545 (3406)
1510 (3329) ~ 1540 (3395)] 1535 (3385) ~ 1563 (31) 1000 (2205)
915 (2017) =t 1070 (2359)
1030 (2271) = 2070 (4564)
1945 (4288) &= Ij—__/*]
-— __"__________—-




TOYOTA

OVERSEAS SERVICE DEPARTMENT

TOYOTA MOTOR CORPORATION
Haruhi Center

For General Pub. No. NCFQp9g
PRINTED IN JAPAN (6
01-851205.00



