Description

— A/T Control Unit

trol solenoid valves A and B.
* The A/T control unit is below the dash under the carpet on the passenger’s side of the car.

self-diagnosis indicator (LED).

Circuit Diagram for PGM-FI model
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Description

— Hydraulic Flow

Generation of Hydraulic Pressure

Oil Pump ——Regulator Valve<

Distribution of Hydraulic Pressure
« Manual Valve ——— to select Line Pressure
» Throttle Valve B———Throttle B Pressure
+ 1-2 Shift Valve
2-3 Shift Valve
3-4 Shift Valve
» Line Pressure

Servo Valve
Throttle Valve

Clutch Pressure

Line Pressure
Torque Converter Pressure
Lubrication Pressure

No. DESCRIPTION OF PRESSURE PATTERN No. DESCRIPTION OF PRESSURE PATTERN
1 LINE [ ] 30 3RD CLUTCH ' [ |
2 LINE [ ] 31 3RD CLUTCH m
3 LINE [ ] 40 4TH CLUTCH [
3 LINE [ ] 41 4TH CLUTCH [ |
3 | LINE [ ] 55 THROTTLE B ;

4 LINE | ] 56 THROTTLE B
4 LINE | ] 20 TORQUE CONVERTER
4 | LINE (] 91 TORQUE CONVERTER
4| LINE | 92 TORQUE CONVERTER
5 LINE [ ] 93 OIL COOLER
6 MODULATE i 94 TORQUE CONVERTER

10 1ST CLUTCH [ ] 95 LUBRICATION
11 1ST CLUTCH | ] 96 TORQUE CONVERTER
20 2ND CLUTCH [ ] 99 SUCTION [ ]
25 2ND CLUTCH e X LEAK




[E Position

As the engine turns, the oil pump also starts to operate. Automatic Transmission Fluid (ATF) is drawn from (99) and
discharged into (1). Then, AFT pressure is controled by the regulator valve and becomes the line pressure (1). The torque
converter inlet pressure (92) enters (94) of torque converter through the orifice and discharges into (90).

The torque converter check valve prevents the torque converter pressure from falling.

Under this condition, the hydraulic pressure is not applied to the clutches as the manual valve stops line pressure (1).
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Description
—Hydraulic Flow (cont’d)

@ Position

The line pressure (1) becomes the 2nd clutch pressure (25) as it passes through the manual valve. The 2nd clutch
pressure (25) changes at the 1-2 shift valve to the line pressure (5), it changes to the 2nd clutch pressure (20) at the 2-3
shift valve. And then it goes to the 2nd clutch. Also, the line pressure (1) goes to the modulator valve through the filter
and becomes the modulator pressure (6). The modulator pressure (6) is supplied to the 1-2, 2-3 and 3-4 shift valves. The
line pressure (2) also flows to the throttle valve B.
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@ or [D] Position

1.

1st Speed

The flow of fluid through the torque converter is the same as in [E position.

The line pressure (1) becomes the line pressure (4) and it becomes the 1st clutch pressure (10). The 1st clutch
pressure is applied to the 1st clutch and 1st accumulator, consequently the vehicle can run as the engine power is

transmitted.

The line pressure (1) become the modulator pressure (6) by the modulator valve and it goes to each shift valve. The
1-2 shift valve is moved to the right side because the shift control solenoid valve A is turned off and B is on by the
A/T control unit. This valve stops 2nd clutch pressure and the power is not transmitted to the 2nd clutch.

The line pressure (3) and (4) flow to the servo valve, and the line pressure (2) flows to the throttle valve B.
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Description

—Hydraulic Flow (cont’d)

2. 2nd Speed

The flow of fluid up to the 1-2 and 2-3 shift valves is the same as in the 1st speed. When the vehicle speed is in-
creassed and reaches the prescribed value, the solenoid valve A is turned on by means of the control unit. As a
result, the 1-2 shift valve is moved to the left and uncovers the port leading to the 2nd clutch; the 2nd clutch is
engaged.

The fluid flows by way of:

Line Pressure (1) = Manual Valve-Line Pressure (4} — Clutch Pressure Control Valve — 1-2 Shift Valve-Line Pressure
(5) = 2-3 Shift Valve-2nd Clutch Pressure = 2nd Clutch

The hydraulic pressure also flows to the 1st clutch. However no power will transmit by means of the one-way
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3rd Speed

The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as in the 2nd speed. As the speed of the car
reaches the prescribed value, the shift control solenoid valve B is turned off (shift control valve A remains on). The
2-3 shift valve is then moved to the left, uncovering the oil port leading to the 3rd clutch. Since the 3-4 shift valve is

moved to the right to cover the ail port to the 4th clutch, the 3rd clutch is turned on.

Fluid flows by way of:

Line Pressure (1) = Manual Valve-Line Pressure (4) = Clutch Pressure Control Valve = 1-2 Shift Valve-Line Pressure

(5} = 2-3 Shift Valve-3rd Clutch Pressure (31) — 3-4 Shift Valve-3rd Clutch Pressure (30) = 3rd Clutch

The hydraulic pressure also flows to the 1st clutch. However no power will transmit by means of the one-way clutch

as in the 2nd speed.
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Description

i Hydraulic Flow (cont’d)

4. A4th Speed
The flow of fluid up to the 1-2, 2-3 and 3-4 shift valves is the same as in the 3rd wpeed. When the speed of the car
reaches the prescribed value, the shift control solenoid valve A is turned off (shift control solenoid valve B remains
off). As this takes place, 3-4 shift valve is moved to the left and uncovers the oil port leading to the 4th clutch. Since
the 1-2 and 2-3 shift valves are kept on the left side, the fluid flows through the 4th clutch; the power is transmitted
through the 4 clutch.

Fluid flows by ways of:
Line Pressure (1) = Manual Valve-Line Pressure (4) — Clutch Pressure Control Valve — 1-2 Shift Valve-Line Pressure

(5) = 2-3 Shift Valve-3rd Clutch Pressure (31) = 3-4 Shift Valve-4th Clutch Pressure (40} — Manual Valve-4th
Clutch Pressure (40) = 4th Clutch

The hydraulic pressure also flows to the 1st clutch. However no power will transmit by means of the one-way clutch
as in 2nd and 3rd speed.

LOW ACCUMULATOR

LowcLuTeH 3RD CLUTCH

2ND ORIFICE
n CONTROL VALVE
Ny = |
oo o soTeey s e|
SOLENOID VALVE @ 5 ol | af2ox{ x__|f2u
LOCK-UP CONTROL /IR |
SOLENOID VALVE ® -1 0%
SHIFT CONTROL ; e
SOLENOID VALVE & [5 Rl b 20% - 1
a4 X a
igegumconTaa Ritierar o =17 7 * 4o
VALVE ° 5 | = ® otk exvaavst 2ND KICK DOWN
rock.ur el = VALVE vaLve
SHIFT VALVE b { | —
- -
=
ifs L
- MODULATOR
UJL J . x VALVE
x Jizs fJa g wf a1 6al[ x [[20x =
L o n 1 o 20l|31/] sox] x
< T 8 1
ol LA A ] o T —_——
5 & A ] m{ r
—i— 38D KICK DOWN
MANUAL VALVE ﬁ— if VALVE
|

—— |

THROTTLE VALVE B

CONVERTER
CHECK VALVE RELIEF VALVE
)

QILCOOLER

X 951 e g5
COOLER CHECK —_—

VALVE )
oIL PUMP

9-10



[E Position

The flow of fluid through the torque converter circuit is the same as in the IE The fluid (1) from the oil pump flows
through the manual valve and becomes the line pressure (3). It then flows through the 1-2 shift valve and servo control

valve to the servo valve (3), causing the shift fork shaft to be moved in the reverse direction.

Under this condition, the shift control solenoid valve on whereas the valve B is turned off as in 3rd. As a result, the 1-2
Shift valve is also moved to the left. The Fluid (3'’) will flow through the servo valve and manual valve to the 4th clutch;

power is transmitted through the 4th clutch.
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puts 1st signal (A: OFF, B: ON), the 1-2 shift valve is moved to the right. The line pressure (3) is intercepted by the
1-2 shift valve, consequently the power is not transmitted as the 4th clutch and servo valve are not operated.
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Description
- Hydraulic Flow (cont’d)

I—_F] Position

transmitted.

The flow of fluid through the torque converter is the same in @ position.
The line pressure (1) is intercepted by the manual valve, and is not supplied to the clutches. The power is not
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— Lock-Up System

In or [D], in 2nd, 3rd and 4th, pressurized fluid is drained from the back of the torque converter through an oil
passage, causing the lock-up piston to be held against the torque converter cover. As this takes place, the mainshaft
rotates at the same speed as the engine crankshaft. Together with hydraulic control, an electronic control unit optimizes
the timing of the lock-up system. Under certain condition, the lock-up operation is applied during the deceleration, in 3rd
and 4th speed.

The lock-up shift valve body controls the range of lock-up according to lock-up control solenoid valves A and B, and
throttle valve B. When lock-up control solenoid valves A and B activate, modulator pressure changes. Lock-up control
solenoid valves A and B are mounted on the torque converter housing, and are controlied by the A/T control unit.
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Description

B Lock-Up System (cont’d)

No Lock-Up

The pressuried fluid regulated by the modulator works on both ends of the lock-up shift valve and on the feft side of the
lock-up control valve. Under this condition, the pressures working on both ends of the lock-up shift valve are-equal, the
shift valve is moved to the right by the tension of the valve spring alone. The fluid from the oil pump will flow through the
left side of the lock-up clutch to the torque converter; i.e., the lock-up clutch is in OFF condition.
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Slight Lock-Up

Lock-UP Control Solenoid Valve A: ON Lock-Up Control Solenoid Valve B: OFF
The control unit switches the solenoid valve A to on to release the modulator pressure in the left cavity of the lock-up
shift valve. The modulator pressure in the right cavity of the lock-up shift valve overcomes the spring force, thus the
lock-up shift valve is moved to the left side.
The torque converter pressure is separated to the two passages:

Torque Converter Inner Pressure (F1): entered into right side—to engage lock-up clutch

Torque Converter Back Pressure (F2): entered into left side—to disengage lock-up clutch
The back pressure (F2) is regulated by the lock-up control valve whereas the position of the lock-up timing valve is
determined by the throttle B pressure, tension of the valve spring and pressure regulated by the modulator. Aiso the posi-
tion of the lock-up control valve is determined by the throttle valve B pressure, back pressure of the lock-up control vaive
and torgue converter pressure regulated by the check valve. In low speed range, the throttle B pressure working on the
right side of the lock-up control valve is low, causing the valve to be moved to the right. With the lock-up control solenoid
valve B kept off, the modulator pressure is maintained in the left end of the lock-up control valve; in other words, the
lock-up control valve is moved slightly to the left side. This slight movement of the lock-up control valve causes the back
pressure to be lowered slightly, resulting in slight lock-up.
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Description

B Lock-Up System (cont’d)

Half Lock-Up

Lock-Up Control Solenoid Valve A: ON Lock-Up Control Solenoid Valve B: ON
The modulator pressure is released by the solenoid valve B, causing the modulator pressure in the left cavity of the lock-
up contol valve to lower.
Also the modulator pressure in the left cavity of the lock-up timing valve is low. However the throttle B pressure is still
low at this time, consequently the lock-up timing valve is kept on the left side by the spring force.
With the lock-up control solenoid valve B turned on, the lock-up control valve is moved somewhat to the left side, caus-
ing the back pressure (F2) to lower. This allows a gerater amount of the fluid (F1) to work on the lock-up clutch so as to
engage the clutch. The back pressure (F2) which still exists prevents the clutch to be engaged fully.
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Full Lock-Up

Lock-Up Control Solenoid Valve A: ON
When the vehicle speed further increases, the throttle valve B pressure is increased in accordance with the throttle

opening.

The lock-up timing valve overcomes the spring force and moves to the right side. Also this valve closes the oil port

leading to the torque conveter check valve.

Under this condition, the throttle B pressure working on the right end of the lock-up control valve becomes greater than
that on the left end (modulator pressure in the left end has already been released by the solenoid valve B); i.e., the lock-up
control valve is moved to the left. As this happens, the torque converter back pressure is released fully, causing the lock-

up clutch to be engaged fully.

Lock-Up Control Solenoid Valve B: ON
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Description

— Lock-Up System (cont’d)

Deceleration Lock-Up

Lock-Up Control Solenoid Valve A: ON Lock-Up Control Solenoid Valve B: Duty Operation (ON<—QOFF)
The A/T control unit switches the solenoid valve B to on and off alternately in high speed under certain condition. The
slight lock-up and half lock-up regions are maintained so as to lock the torque converter properly.
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— Hydraulic Control

In the hydraulic control unit, the regulator valve, manual valve and oil pump connected to the torque converter are unified
and contained inside the valve body. The valve body includes the main valve body, the regulator valve body, the secon-
dary valve body, the servo body, and the lock-up timing valve body.

The oil pump is driven by splines on the right end of the torque converter which is attached to the engine. Oil fiows
through the regulator valve, to maintain specified pressure through the main valve body to the manual valve, and servo
body, directing pressure to each of the clutches.
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