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CHASSIS

The model 3N71B automatic trans-
mission is 1 tully automatic unit con-
sisting primarily of 3-clement hydrau-
lic torque converter and two planetary
gear sets. Two nultiple-disc clutehes, a
multiple-disc brake, a band brake and
a one way sprag clutch provide the
friction elements required to obtain
the desired function of the two plane-
lary gear sets.

The two planetary gear sets give
three (orward ratios and one reverse.
Changing of he gear ratios is fully
automatic n relation to vehicle speed
and engine torque input. Vehicle speed
and engine manifold vacuum signals
are constantly fed to the transmission
to provide the proper gear ratio for
maximum efficiency and performance
at all throttle openings.

The Model 3N71B has six selector
positions: P, R.N, D, 2, 1

“P>” — Park position positively locks
the out put shaft to the transinission
case by means of a locking pawl to
prevent the vehicle from rolling etther
directjon.

This posiion should be selected when-
ever the driver leaves the vehicle.

The engine may be started mn Park
position.

“R"™ — Reverse range enables the
vehicle to be operated m a reverse
direction.

“N™ — Neutral position enables the
engine 1o be started and run without
driving the vehicle,

DESCRIPTION

“D™ Drive range is used for all
normal driving conditions.

Drive range has three gear ratios. from
the starting ratio to direct drive.

Wyt g
for driving on slippery surfaces. *2”

range provides perfornmance

range can also be used for engine
braking.

“27 range can be selected at any
vehicle speed, and prevents the trans:
mission from shifting out ol second
geur.

“17 — 17 range can be selected at
any vehicle speed and the transmission
will shift to second gear and remain in
second until vehicle speed is reduced
to approximately 40 to 50 km/h (25
to 31 MPH).

((In

range posilion prevenls the
transmission from shifting out of low
gear. This is particularly beneficial for
maintaining maximum engine braking,
when continuous low gear operation s
desirable.

The torque converer assembly is of
welded constauction and can not be
disassemble for service.

Fluid recommendation

Use automatic transmission fluid
having  “DEXRON identifications
only in the 3N71B automatic trans-
mission.

Identification number

Stamped position:

The plate atiached (o the right
hand side of (ransmission case as
shown in Figure AT-1.

ATQOS57?7

Fig. AT-1 Identification number

Identification of number
arrangements:

See below.

Model code

JAPAN AUTOMATIC

% TRANSMISSION CO., LTD.

X0700
NO. | 2412345

Unit number
Number designation

12345

24
T Lag
i - Serial production
’ number for (he month
Month of production
(X:Oct., Y: Nov., Z: Dec)

Last figure denoting
the year (A.D.)
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FUNCTIONS OF HYDRAULIC CONTROL UNIT AND VALVES

The hydraulic control system con-
tains a oil pump for packing up oil
from the oil pan through the oil
strainer. A shift control is provided by
two centrifugally operated hydraulic

governors on the output shaft, vacuum
control diaphragm and downshift
sofenoid. These parts work in conjunc-
tion with valves in the valve body

assembly located in the base of the
transmission. The valves regulate oil
pressure and direct it to appropriate
transmission components.

Oil pump

Control valve

Torque converter

Manual linkage

Vacuum diaphragm

Downshift solenoid

Governor valve

Front clutch

Rear clutch

Low and reverse
brake

Band brake

Oil pump

The oil pump is the source of
conlrol medium (in other words, oil)
for the control systen.

The o1l pump i3 of an internal,
involute gear type. The drivé sleeve is a
part of the torque converter pump

Lubrnication

impeller and serves 1o drive the pump
inner gear with the drive sleeve direct-
ly coupled with the engine operalion.

The oil flows through the following
route:

Oil pan — Oil strainer (bottom of the
control valve) — Control valve lower

AT-4

body suction port — Transmission case
suction port — Pump housing suction
port — Pump gear space — Pump
housing delivery port — Transmission
case delivery port — Lower body
delivery port — Conltrol valve line
pressure circuit.



AUTOMATIC TRANSMISSION

Manual linkage

The hund lever motion (The hand
lever is located in the driver’s compart-
men(.) mechanically transmitted from
the remote control linkage is further
transmitted to the inner manual lever
in the transmission case {rom the range
selector lever in the right center por-
tion of the transmission case through
the manual shaft. The mner manual
Jever is thereby turned.

A pin installed on the bottom of
the inner manual lever slides the manu-
al valve spool of the control valve, and
thus, the spool is appropriately posi-
tioned opposing to each sclect
position,

The parking rod pin is held in the
groove on the top of the inner manual
plate. The parking rod pin operates the
rod at P range, and operates the
mechanical lock system.

Moreover, the above described
manual shaft is equipped with an
inhibitor switch. A rotor inside the
inhibitor switch rotates in response 1o
each range. When the range is selecied
at P or “N,” the rotor ¢loses the
starter magnet circuit so that the
engine can be started. When the range
is selecled at “R,” the rotor closes the
back-up lamp circuit, and the back-up
lamp lights.

Vacuum diaphragm

The vacuum diaphragm is installed
on the left center porltion of the
transmission case. The internal con-
struction of the vacuum diaphragm is
as follows. A rubber diaphragin forms
a pantition 1n the center. The engine
intake manifold negative pressure led
through vacuum tube and spring force
are applied to the front surface of the
rubber diapliragim, and atmosphenc
pressure is applied to the back surface.
A difference between pressure applied
to the front and back surfaces be-
comes a vacuum reaction, and thus,
the throttle valve of the control valve
inside the transmission case is op-
erated.

When accelerator pedal is fully de-
pressed and the carburetor is fully
openied but the engine speed is not

I Housing
2 Cover
3 Ouler gear

ATO71

4 Inner gear -
S Crescent

Fig. AT-3 Oil pump

) Manual plate
2 Inhibstor switch

ATO87

3 Parking rod
4 Manual shaft

Fig. AT-4 Manual linkage

ATO8B

Fig. AT-5 Vacuum diaphrogm
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Fig. AT-6 Downshift solenowd

AT=S

Kick down

sufficiently increased, the manifold
negative pressure lowers (becomes
similar to the atmospheric pressure)

and the vacuum reaction increases
since the flow velocity of mixture
inside the intake manifold is slow.

Contranly, when the engine speed
increases and the flow velocity of the
mixture increases or when the carbure-
tor is closed, the manifold negative
pressure increases (becomes similar to
vacuum) and the vacuum reaction
reduces.

Thus, a signal to generute hydraulic
pressure  completely suited to the
engine loading at the control valve is
transmitted from the vacuum dia-
phragm, and most suitable speed
change timing and line pressure are
obtained so that the most proper
torque capacity is oblained against the
transmitting torque.

Downshift solenoid

The downshilt solenoid is of a
magnetic 1y pe installed on the left rear
portion of the transmission case. When
a driver requires accelerating power
and depresses the accelerator pedal
down to the stopper, a kick-down
switch located in the middle of the
acceleralor link is depressed by 4 push
rod, the kick-down switch closes, cur-
rent flows to the solenoid, the sole-
noid push rod is depressed, the down-
shift valve of the control valve inside
the transmission case is depressed, and
the speed is changed forcedly from
“3rd™ 1o “2nd" within a certain vehi-
cle speed timit.

Note: As the kick-down switch closes
when the accelerator pedal is
depressed from 7/8 to 15/16 of
the whole stroke, the accelera-
tor pedal should be correctly
adjusted and fixed so as to
afford complete stroke.

The arrangement of the switch
differs according the models of
vehicle.

Governor valve

The primary and secondary gover-
nor valves dre installed sepurately on
the back of the oil distributor on the
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transmission output shaft. They op-
erate in the same speed as that of the
output shaft. (In other words, they
operale at a speed in proportion to the
vehicle speed.) To those valves, the
line pressure is applied as the input
ffom the control valve through the
transmission case, rear flange angd oil
distributor. The governor pressure [in
proportion to the output shaft speed
(vehicle speed)] is led to the shifi
valve of the control valve through
inverse route as the outpul, and thus,
the speed change and the line pressure
are controlled.

Operation of secondary
governor valve

The secondary valve is a control
valve which receives line pressure (1)
and controls the governor pressure.

When the manual valve is selected
at “D,” 2" or “I” range, line pres-
sure is applied to the ring shape arca of
this valve from circuit (1), and this
valve is depressed toward the center
side. Movement of this valve to a
certain position closes the circuit from
(1) to (15) simultancously while mak-
ing a space from the (15) to the center
drain port, and pressure in the circuit
(15) is lowered. _

When the vehicle is stopped and the
centrifugal force of this valve is zero,
the valve js balanced. [n this, a gover-
nor pressure which is balanced with
the spring force occurs on the (15).

When the vehicle is started and the
centrifugal force increases, this valve
slightly moves to the outside, and
when the space from (l) to (15)
increases, space from the (15) to the
drain port reduces simultancously. As
the result, governor pressure of the
(15) increases. and the governor pres-
sure is balanced with the sum of
centrifugal force and the spring force.
The governor pressure thus changes in
response to the vehicle speed change
(centrifugal force).

Operation of primary governor
valve
The valve is an ON-OFF valve

which closes the governor pressure
(1S5) regulated by the secondary gover-

nor valve when the wvehicle speed
reaches the minimum speed, and when
the vehicle speed exceeds a certain
level open the governor and forwards
the goveror pressure {15) to the
control valve.

When the vehicle is stopped, the
governor pressure is zero. However,
when the vehicle is running slowly,
this valve is depressed (o the center
side and the groove to the (15) is
closed since the govemor pressure
applied to the ring shape area is higher
than the centrifugal force of this valve.
When the governor speed exceeds cer-
tain revolution, the governor pressure
in the circuit (15) also increases. How-
ever, as the centrifugal (orce increases
and exceeds the governor pressure, this
valve moves toward the ouiside, and
the governor pressure is (ransmitted 10
the circuit (15).

Two different valves are employed
in the governor so that it will inde-
pendently control the speed at high
speed and at low speed. That is, within
the low speed range, the governor
pressure is not generated owing to the
primary valve! whereas at the high
speed range above the break point, a
governor pressure regulated by the
secondary valve is introduced.

* The break point is the point at
which the function of onc of the
governors is transferred to the other
when the speed changes (rom the
low-speed range to the high-speed
range.

To control valve
|Governor pressure

s

From control valve

Line ssure (|
[Line pressure (1)) ATOO0

4 Oil distributor
S Output shaft

| Primary governor
2 Secondary governor
3 Governor vilve body

Fig. AT-7 Cross-sectional view of
governor

AT-6

ATOS1

Fig. AT-8 Oulput shafl with oil
distribulor and governor

ma/@

8&&8

ATO092
I Oildistributor 3 Primary governor
2 Governor valve valve
body 4 Sccondary governor
vilve

Fig. AT-9 Exploded view of governor
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Control valve assembly and the PRV is thereby balanced. In
’ this, the space from the port (7) to the

subsequent converter oil pressure (14)

circuit has also been opened. As the

result, the converter is filled with the
Oil from pump pressurized oil in the circuit (14), and
the o1l is further used for the lubrica-
tion of the rear unit. Moreover, a part
of the oil is branched and used for the
lubrication of front umit for the front
and rear clutches.

When the dccelerator pedal is de-
pressed, the throtte pressure (16) in-
creases as described in the preceding
paragraph, oil pressore is applied to
the plug through orifice (21), and the
pressure is added to the spring force.
T ' As the result, the PRV is contrarily

depressed upward, space to the drain
Cludch sndidiiiks port is reduced, and the line pressure
(7) increases.

fom——————————— == o Regulator valve ——==—~=wmoe—mmnmn

I i

Throttle valve Manual valve Auxiliary valve

|
[ R o Speed change |_ Governor
valve
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I

{ !
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I |
f |
[ : I
i Line pressure |
|

! |
|
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Flow chart of control valve system

The control valve assembly receives
oil from the pump and the individual
signals from the vacuum diaphragm,
and transmits the individual line pres-
sures to the transmission friction ele-
ment, torque converter circuit, and
lubricating system circuil as the out- 1
puts. To be more specifically, the oil
from the oil pump is regulated by the
regnlator valve and line pressures build
up. The line pressures are fed out from Pressure regulator valve
the control valve assembly as they are (PRV)
through various direction changeover
valves (inctuding ON-OFF valve) and
regulator valves, newly reformed to a
throttle system oil pressure and op-
erates other valves, or finally, the line
pressure are transimlted to the re-
guired cluich or brake servo piston
unit in response to the individual
running conditions after receiving sig-
nals from the previously described
vacuum diaphragm, downshift sole-
noid, governor valve, and/or manual
linkage.

. 2nd-3rd shift valve
Pressure modifier valve
Vacuum throttle valve
Throttle back-up valve
Solenoid downshifi valve
Second lock valve

. 2nd-3rd timing valve

SwvmNo L

The pressure regulator valve re-
ceives valve spring force, force from
plug created by the thrattle pressure
(16) and line pressure (7), and force of
the throtile pressure (18). With the
mutual operalions of those [orces, the
PRV regulates the line pressure (7) to
the most suitable pressures al the
individual driving conditions.

Tlhe o1l from the oil pump s ap-
plied to the ring-shaped area through
orifice (20). As the result, the PRV is
depressed downward, and moves from

The control valve assembly consists port (7) up to such extent that the i
of the tollowing valves:

space to the subsequent drain port |

1. Pressure regulator valve (n_larked’ with “x> in I“-'iglurc AT-10) ——
2. Miunual vaive opens slightly. Thus, the line pressure
3. 1st-2nd shift valve (7) is balanced with the spring force, Fig. AT-10 Pressure regulator valve

A=Y
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When the range is selected at “R”
(Reverse), the line pressure (6) is
applied to the plug in the manner
identical to the throttle pressure (16)
and is added to the spring force.
Consequently, the line pressure (7)
further increases.

When the vehicle speed increases
and the governor pressure rises, the
throttle pressure (18) is applied to the
port on the top of the PRV, and
pressure is applied contrarily against
the spring force. A the result, the line
pressure (7) lowers. Moreover, at the
individual conditions, the line pressure
(7) is equal to the line pressure (6) and
the throttle pressure (16) is equal to

(18).

Manual valve (MNV)

The manual lever turning motion is
converted to reciprocating motion of
the manual valve through a pin, and
the MNV is properly positioned so
that the line pressure (7) is distributed
to the individual line pressure circuits
at each “P,” “R)” “N,™ “D,” “2" or
“1" range as shown below,

“P* range:
(7) - [(4) — SDV and TBV
{5) ~ FSV (12) — TBV and
Low & reverse brake
“R” range:
(7) — ((4) — Same as above
{5) — Same as above
(6) — PRV and SSV — (F.C)

4nd band release
“N"range:  (7) — None

“D” range:

(7) — ((1) — Governor valve, FSV,
and rear clutch
(2) - SLV
(3) — SLV and S5V
“2” range:
(7) — (1) — Same as above

(2) — SLV - (9) Band
applied
[(4) — SDV and TBV

MR

1" range:

(7) — [(1) — Same as above
(4) — Same as above
(5) — F8V

Moreover, (1), (2),(3), (4), (5), and

(6) are always drained at a positian
where the line pressure is not dis-
tributed from (7).

PRND 2 | HBr‘ﬂj'

1st-2nd shift valve (FSV)

The FSV is a transfer valve which
shifts speed from low to second. When
the wvehicle is stopped, the FSV is
depressed to the right side by the force
of a spring localed in the left side, and
thus, the FSV is in the “Low” posi-
tion.

When the vehicle speed increases,
the governor pressure (15) is applied
to the right side of the FSV, and ihe
FSV is depressed toward the left.
Contrarily, the line pressure (1) and
throttle pressure (19) depress the FSV
toward the right together with the
spring force, and thus, oppose to the
governor pressure (15).

When the vehicle speed exceeds a
certain level, the governor pressure
(t5) exceeds the sum of the throttle
pressure and the spring force, and the
FSV is depressed toward the left.

When the FSV is depressed and
reaches a certain position, the line
pressure (1) and the throttle pressure

ATO096
Fig. AT-11 Manual valve

(19) are closed, only the spring de-
presses the FSV toward the right, and
the FSV is depressed to the end for a
moment. As the result, the line pres-
sure (1) is forwarded to (8), the band
servo is engaged through the SLV, and
thus, the speed is shifted to “2nd.”
With the accelerator pedal depressed,
the FSV is remained in the “Low”
position unless the governor pressure
(15) increases to a high level corre-
sponding to the line pressure (1) and
the throttle pressure (19) since the line
pressure (1) and the throttle pressure
(19) increase when the accelerator
pedal is depressed.

Contrarily, when the vehicle speed
lowers, the governor pressure (15)
reduces. However, the speed is not
shifted to *“Low" unless the governor
pressure (15) becomes zero since the
force to depress the FSV toward the
right is remained only on the spring.

AT-8

ATO097

Fig. AT-12 “1st-2nd’" shift valve



AUTOMATIC TRANSMISSION

“Low™ in the range “1" is led to
the low and reverse clutch from the
line pressure (5) through the line
pressure (12), and at the same time,
the same is led to the left end spring
unit. Consequently, although the go-
vernor pressure increases, the valve is
still depressed toward the right, and
the SFV is fixed in the “Low"” posi-
tion. When kicked down at the 12nd”
speed, the SDV operates, and the line
pressure (13) depresses the FSV to-
ward the right. Although the governor
pressure (15) is considerably high, the
valve is depressed completely toward
the right, and the FSV is returned to
the “Low" position. (This operation is
called “Kick-down shift”)

2nd-3rd shift valve (SSV)

The SSV is a transfer valve which
shifts speed from “2ng” to “3rd.”
Wlien the vehicle is stopped, the SSV s
depressed toward the right by the
spring, and is in the “2nd™ position. It
is provided, however, that the FSV
decides the shifting cither to “Low™ or
“2nd.”

When (he vehicle is running, the
aovernor pressure (15) is applied 1o
the right end surface, and the SSV is
depressed toward the left. Contrarily,
the spring force, line pressure (3), and
throttle pressure (19) depress the SSV
toward the right.

When the vehicle speed exceeds a
certain level, the governor pressure
exceeds the sum of the spring force,
line pressure, and throttle pressure, the
valve is depressed toward the left, and
the line pressure (3) is closed. Conse-
quently, lhe forces are rapidly un-
balanced, the force to depress the SSV
toward the right reduces, and thus, the
SSV is depressed to the left end for a
moment. With the SSV depressed to-
ward the left end, the line pressure (3)
15 connected with the line pressure
(10), the band servo is released, the
front clutch is engaged, and speed is
shifted to “3rd."

When the accelerator pedal is de-
pressed, both the line pressure (3) and
the throttle pressure (19) are high, and

therefore, the SSV is retained in
“2nd™ unless the governor pressure
(15) exceeds the line pressure (3) and
the throtile pressure (19).

[n the “3rd” position, force to
depress the SSV foward the right is
remained only on the throttle pressure
(16), and the throtue pressure (16) is
slightly lower than that toward the
right which is applied while shifting
from “2nd" to “3rd."

Consequently, the SSV is returned
to the “2nd’ position at a slightly low
speed side. (Shifting from “3rd" to
“2nd” occurs at a speed slightly lower
than that for “2nd” to **3rd” shifting.)

When kicked down at the “3rd,”
line pressure (13) is led from the SDV,
and the SSV js depressed toward the
right. Although the governor pressure
is considerably high, the valve is de-
pressed completely toward the right,
and thus, the 5SSV 1s returned (o
“2nd” position. (This operation is
called “Kick-down shift.”)

When the shitt lever is shifted to
“27 or “I” range at the “3rd” speed,
the line pressure (3) is drained at the
MNV. Consequently, the front clutch
aperating and band servo reJeasing oils
are drained. As the result, the trans-
mission is shifted to the **2nd” or
“low” speed although the SSV is in
the “3rd" position.

When the speed is shified 1o the
“3rd,” a one-way orifice (24) on the
top of the SSV relieves oil transmitting
velocity from the line pressure (3) to
the line pressure (10), and reduces a
shock generated from the shifting,
Contrarily, when shifted from “3rd”
to “2” or ‘1"’ range and the speed is
shifted 1o the “2nd,” spring of the

orifice (24) is depressed, the throttle
becomes ineffective, the line pressure
(10) is drained quickly, and thus,
delay in the speed shifting is elimi-
nated.

Throttle of the line pressure (6)
relicves the oil transmitting velocity
from the line pressure (6) to the line
pressure (10) when the lever is shifted
to the “R" range, and relieves druin
velocity from the line pressure (10) (o
the line pressure (6) when shifting
from “3rd"™ 1o "2nd” at the "DV
range. Thus, the throttle of the line
pressure (6) reduces a shock generated
from the shifting.

A plug in the SSV left end readjusts
the throttle pressure (16) which varies
depending on the engine throttle con-
dition, to a throtile pressure (19)
suited to the speed change control.
Moreover, the plug is a valve which
applies line pressure (13), in lieu of the
throttle pressure, to the SSV and the
FSV when kick-down is performed.

When the throttle pressure (16) is
applied to the left side of this plug.
and the plug is depressed toward the
right, a slight spuce is made from the
throttle pressure (10) to (19). A throt-
tle pressure (19) which is lower by the
pressure loss equivalent to this space is
generated, the pressure loss is added to
the spring force, and thus, the plug is
depressed back from the right to the
left. When this pressure (19) increases
excessively, the plug is further de-
pressed toward the left, space from the
throttle pressure (19) to the drain
circuit (13) increases, and the throttle
pressure (19) lowers. Thus, the plug is
balanced, and the throttle pressure
(19) is reduced in a certain value

Orifice
checking valve

ATO98

15

Fig AT-13 “2nd-3rd" shift valve
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against the throttle pressure (16).

When performing the kick-down,
the SDV moves, a high line pressure is
led to the circuit (19) from the line
pressure circuit (13) (which had been
drained), the plug is depressed toward
the left, and the circuit (19) becomes
equal to the line pressure (13). Thus,
the kick-down is performed.

Pressure modifier valve (PMV)

In comparison with the operating
pressure required in starting the vehi-
cle, power transmitting capacity of the
clutch (in other words, required op-
erating pressure) may be lower when
the vehicle is once started. When the
line pressure is retained in a high level
up to a high vehicle speed, a shock
generated from the shifting increases,
and the oil pump loss also increases, In
order to prevent the above described
defective occurrences, with the opera-
tion of the governor pressure (185), the
throttle pressure must be chianged over
10 reduce the line pressure. The PMV
is used (or this purpose.

When the governor pressure (15)
which is applied to the right side of
the PMV is low, the valve is depressed
toward the right by the throttle pres-
sure (16) (applied to the area differ-
ence of the value) and the spring force,
and the circuit from the circuit (16) to
the circuit (18) is closed. However,
when the vehicle speed increases and
the governor pressure (15) exceeds a
certain level, the governor pressure
toward the left which is applied to the
right side exceeds the spring force and
the throttle pressure (16) toward the
right, the valve is depressed toward the
left, and the throttle pressure is led
from the circuit (16) to the circuit
(18). This throttle pressure (18) 1s
applied to the top of the PRV, and
pressure of the line pressure spurce (7)
is reduced. Contrarily, when the vehi-
cle speed lowers and the
pressure (15) lowers, the force toward
the right exceeds the governor pres-

governor

sure, the valve is depressed back to-
ward the right, the throttle pressure
(18) is drained to the spring unil.

This valve is switched when the
throttle pressure and the governor
pressure are high or when the throttle
pressure is low and the governor pres-
sure is low.

AT0O9S

Fig. AT-14 Pressure modifier valve

Vacuum throttle valve (VTV)

The vacuum throttle valve is a
regulator valve which uses the line
pressure (7) for the pressure source
and regulates the throttle pressure (16)
which is proportioned to the force of
the vacuum diaphragm. [The vacuum
diaphragm varies depending on the
engine throttle condition (negative
pressure in the intake line)].

When the line pressure (7) is ap-
plied to the bottom through the valve
hole and the valve js depressed up-
ward, space {rom the line pressure (7)
to the throttle pressure (16) is closed,
and the space from the throttle pres-
sure (16) to the drain circuit (17) is
about to open. In this, the throttle
pressure (16) becomes lower than the
line pressure (7) by the pressure
equivalent 1o the pressure loss of the
space, and the force to depress
through the rod of the vacuum dia-
phragm s balanced with the throttle
pressure (16) applied upward to the
boltom.

When the engine 10rque is high, the
negative pressure in the intake line
rises (similar 1o the atmospheric pres-
sure), and the force of the rod 10
depress (he valve increases. As the
result, the valve is depressed down-
ward, the spacec from the throttle
pressure (16) to the drain (17) re-

AT-10

duces, and the space from the line
pressure (7) to the throttle pressure
(16) increases.

Consequently, the throttle pressure
(16) increases, and the valve is bal-
anced. Contrarily, when the engine
torque lowers and the negative pres-
sure in the intake line lowers (similar
to vacuum), force of the rod to de-
press the valve lowers, and the throttle
pressure (16) also lowers. When a
pressure  regulated by the throttle
back-up valve (described in the subse-
quent paragraph) is led to the circuit
(17). a high pressure is applied through
the space {rom the circuit (17) to the
throttle pressure (16). Consequently,
the VTV is unbalanced, the throttle
pressure {16) becomes equal to the
back-up pressure (17), and the valve is
locked upward.

ATIO0

Fig. AT-15 Vaecuum throttle valve

Throttle back-up valve (TBV)

Usually, this valve is depressed
downward by the spring force, and the
circuit (17} is drained upward.

As soon as the lever is shited either
to 2> or 17 range, line pressure is
led from the circuit (4), the line
pressure is applied to the area differ-
ence of the valve, the valve is depres-
sed upward, the space from the circuit
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(4) (o the cwrcuit (17) is timely closed,
and with the space from the circuit
(17) 10 the upper drain being about to
open, the buck-up pressure (17) which
18 lower than (he line pressure (4) by
the pressure loss duc (o the space from
the circuit (4) to the circuit (17) is
balanced with the spring force.
Further, when speed is shifted from
“2nd” to “Low" at the range “1,” line
pressure is led from (he circuit (12),
. and the line pressure is apphed upward
to the bottom of the valve through the
valve hole. Consequently, the valve is
depressed upward, and locked. As the
resull, the space from the hine pressure
(4) to the back-up pressure (17) is
closed completely, and the back-up
pressure (17) is drained upward.

AT101

Fig. AT-16 Throltle back-up valve

Solenoid downshilt valve
(SDV)

This valve is a transfer valve which
leads the line pressure (7) 10 (13) and
transmits the same to the FSV and
SSV when a kick-down signal is re-
ceived from the downshift solenoid.
Usually, the solenoid push rod and
valve are locked upward by the spring
in the lower end, and circuit from the
line pressure (4) to he line pressure
(13) is opened.

When kick-down is performed, the
push rod operatés, the valve is depres-
sed downward, and the circuit from
the line pressure (7) to the line pres-
sure (13) opens. The line pressure (13)
opposes the governor pressure (15) at
the SSV and 'SV, and thus, performs
the downshift operation.

=l

r-|3E
1
L
;
¢
AT 102

Fig AT-17 Solenoid downshift valve

r o

Second lock valve (SLV)

This valve is a transfer valve which
assists the shift valve in order to decide
the fixed “2nd” speed at the *2”
range.

In the “D™ range. the sum of the
spring force and line vpressure (3)
applied upward exceeds the line pres-
sure (2) which is apphed to the valve
area difference as the downward (orce.
As the result, the valve s locked
upward, and the circut from the line
pressure (8) to the line pressure (9) 15
opened.

Consequently, the FSV becomes
the “2nd" speed condition, and line
pressure is led 10 the band servo
engaging circuit (9) only wlhien tie line
pressure (1) is released 1o the line
pressure (8).

In the “2 range, the upward force
1s retained only on the spning, and (he
downward line pressure (2) exceeds
Lthe upward force.

As the result, the valve 1s locked
downward, the line pressure (2) s
released to (9) regardless of the operat-
ing condition of the FSV, and the
band servo is engaged.

2nd-3rd timing valve (TMV)

This valve 15 a transfer valve which
switches the by-pass circuit of the

AT-11

! ‘ATIO'_(
Fig. AT-18 Second lock valve

onfice (22) in tne front clutch pres-
sure circuit (11) sn response to e
vehicle speed and the throtile con-
dition. A f(orce created when the go-
vernor pressure {J5) applies to the
bottom of the TMV s used for the
upward force, and a force created
when the spring lorce and the throttle
pressure apply to the top of the TMV
is used for the downward force.

When the throttle pressure (16) is
lower than the governor pressore (15),
the upward force exceeds the down-
ward (orce, the valve is locked upward,
and passage from the circuit (10)
(“2nd™ from the *“Top™) to the circuil
()1) is closed. Consequently, the line
pressure (10) is led to the front clutch
crewt (11) through the orifice (22),
and thus, the oil pressure s trans-
mitted slowly. However, under the
normal shifting, the throttle pressure
(186) has a pressure exceeding a certim
level, and the downward force exceeds
the upward force. As the result, the
valve is locked downwitrd, the passage
from the circuit {10) to the circuit
(11) is opened, and the orifice (22) s
disregarded.

AT104

Fig. AT-19 “2nd-3rd"” timing valve
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ATOD94

I Pressure regulating valve 6 Vacuum throttle valve

2 Manual vai 7 Throttle back-up valve

3 1st-2nd shifc vatve 8 Solenoid down shift valve
4 2nd-3rd sJuf( valve 9 Sccond lock valve

5 Pressure modijfier valve 10 2 -3 timing valve

Fig. AT-20 Conlrol valve

AT-12
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HYDRAULIC SYSTEM AND MECHANICAL OPERATION

The operating system of oil pres-
sur¢ in cach range is described below:

The oil pressure in each circuit
shown in the illustration is classified as
tollows uccording to the function.
(The numerals show the crcuit num-
bers.)

Pressure source of the line: 7

Operating line pressure for
friction elements:
1,2,3,4,5,6,8,9,10, 11,12

Auxiliary line pressure: 13

Pressure of throttle system:
16,17.18,19.

Others. 14,15

Discharge hole of ol puimp (7)

f

anqm Lonverter prestire 14)
~Reur Ju(ch prusurc n
I ront clutch pn,\\urc (n

Smlmn Imlc 0[
il pump

S
+= & 74
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Fig. AT-21 Identification of ol
channels in otl pump

Di \u_lmruc lmm
of oil pump (7)

IR T ;f
To torque converler

=1L (14D 2 ,,l
Rear clutch pruum. (. Aﬂ
I'ront elutch pressure (11)-

\-\\\\ N7 "-(_‘/ //U){’/?{/
RSy

of oil pump

Adr breathey
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Fig. AT-22 ldentification of oil
channels in case front face

A
~—Governor
Discliarge Imlc ol oil |)ll|n;) (7) = —pressure (15

1 \.J\ ]|I : =
A /;\

Torque converter? 1
: e P
pressure (14) || '3{4-;‘ Servo release

pressure (1)

Rear cluteh

Servo |
pressure (1) ¢ i(u. moning - £
ssure (9 Hal
I'ront clugeh A - TR L_\ 9 A% — - Low & reverse
pressure (1) I G ] S J / ~ brake pressure

AN (2
Suction hole ot oil pump .. = f #
Governor feed pressure (1)

— —
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Fig. AT-23 Idenlification of il
channels in case fuce
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“P” range (Park)

The operation of clutches and band
are functionally quite the same as in
“Neutral.”

In parking, however, as (he parking
pawl meshes in a gear which is splined
to the output shatt, the autput shaft s
mechanically focked trom rotating.

ATO86

Fig. AT-24 Parking mechanism

The oil discharged from the oil
charg 0 Cluich Low & Band servo One

pump is fed to each part in a similar Runge Fa::: reverse way i;:;!;uxg
manner to that of the “N** range. The Feont | Rear| brake | Operation | Release | chutch | ™
oil having the line pressure (7) which

Park on on

has been introduced to the manual

valve (2) reaches the “lst-2nd” shift Reverse 2,182 on on on
valve (30 through the line pressure
circuit (5). As the “Ist-2nd"” shift
valve is forced to the right-hand side DI Low 2458 on on
by the spring the line pressure (5) and

Neutral

Drive | D2 Second | 1.438 on on
(12) actuates the low and reverse
brake through the groove. Also, the D3 Top 1.000| on .‘ on (on) on
arking pawl engages with the outer i
P &P _s_, s .j 2 Second | 1.458 on on
teeth of the oil distributor by the
manual lever, mechanically locking the 19 Second | 1.458 on on
output shaft, (

I} low 2.458 on on

AT-14
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“P* range (Park)

H Diaphragm Solanoig

Low & Reverse
Brake
W Brake ihg
rant Band o
Torque Converar Cluteh Aear l Vactuum Control Downshift
Clutch b

« 8 T/C Oll Pressure

. s | ] 7
°| Regulating Vaive
x AN .
ny C !
§ : \ iy Vaiv
Ol Cootar [=———— 1

rﬁﬂat Lubricatlon

1:} Drain 14
; IL Velve :
Front,

Lubricatifin

FAclaase sida

Drain Valve |7

Throttla
Drain

@ 2nd-3rd Timing
X* Valve

]

I L B o H:'Hd:J
@ Pressure B

1T
Regulstor Valve

® Man]\[m}

Vaive

Masrkea X are Drain

B Line peessure (Govarnor feed aressurel

Secondary
Govarnor Valve

Primary

——— 13
[ | Governor pressure Governor Valve

Torque convertar presxude

IS Trrottie pressure

Fig. AT-25 Oil pressure circuit diagram — “P"' range (Park)
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“R” range (Reverse)

In “R” range, the front clutch and
low and reverse brake are applied. The
power flow is through the input shaft,
front clutch, connecting shell and to
the sun gear. Clockwise rotation of the
sun gear causes counterclockwise
rotation of the rear planetary gears.
With the connecting drum held sta-
tionary by the low and reverse brake,
the rear planetary gears rotate the rear
internal gear and drive flange counter-
clockwise. The rear drive flange
splined to the output shaft rotates the
output shaft counterclockwise at a

reduced speed with an increase in Fig. AT-26 Power transmission during “R" range
torque for reverse gear.

AT0BB

Fig. AT-27 Operation of each mechanism duirng “R" range

When the manual valve @ is posi-

. Kb : . Clutch Low & Band servo One y
tioned at “R” range, the oil having the Range S reverse way Park;mg
line pressure (7) is directed to the line 1% | Front | Rear|brake | Operation | Release | ciutch | P
pressure circuits (5) and (6), The

Park on A

pressure in the circuit () actuates the
low and reverse brake after being Reverse 2.182| on on on
introduced into the line pressure cir-
cuit (12) through the *“Ist-2nd” shift
valve (§). The pressure in the circuit D1 Low | 2.458 on A
operates the release side of band servo
and the front clutch after being led to
the line pressure circuit (10) through D3 Top | 1000\ on | on {on) o8
the “2nd-3rd" shift valve @). The
throttle pressure (16) and the line

Neutral

Drive | D2 Second | 1.458 on on

2 Second | 1.458 on on

pressure (6) which vary with the 7 Second | 1.458 on on
degree of the depression of accelerator 1
pedal both act on the pressure regula- =

ly Low 2.458 on on

tor valve (D and press its valve (),
increasing the line pressure (7). In “R”’

[l range, the governor pressure is absent,
making all such valves inoperative as
the  “Ist-2nd”  shift valve @@,
“2nd-3rd” shift valve @), and pressure
modifier valve ().

AT-16
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“R” range (Reverse)

Torque Converrer

T/C Oil Pressure
‘| Reguiating Valve

Q) Coolar

ication

Regulator Valve

¢ Marked X are Draln

Low & Raverse

Brake
Brake A
Band
Rear \ Vacuurn Control

Diaphragm

‘.3 Downshift
& " 3olencid

N\

Release side l'\

Qritice 18
X

Throttls
Drain
Valve

rd Shift
Valve

@ 2nd-3ra Yiming
Vasive

Seconasry
Gavernar Valve

X

Line pressure (Qovernors feed prassure)

Primary
Governor Vsive

Governor pressure
Torque converter pressure

Throttle pressure

Fig. AT-28 Oil pressure circuit diagram — “R" range (Reverse)
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7 . \f »

'YN” rdnge (I\Clltl‘dl) Ge: Clutch Low & Band servo One Parking
g Range cf” reverse way awl

In “N" range all the clutches and a0 [ pronel Rear | brake | Operation | Release | elueh | P
band are not applied, therefore, no
power is transmitted to the output Park on on
shaft. Reverse 2.182| on on on

Neutral
D1 Low 2.458 on on

The pressure of oil discharged from
the od pump is regulated by the Drive | D2 Second | 1.458 on on
pressure regulator valve () to maintain

. R D3 Top 1.000| on on (on) on
the line pressure (7), and the oil is led
to the manual valve ). vacuum throt- 2 Second | 1.458 on on
tle valve ®, and solenoid down shift
12 Second | 1.458 on on

valve 8. The oil is further introduced
into the torque converter at its operat- 1y Low 2458 on | on

ing pressure (14), and a portion of this
oil 1s distributed to each part as the
front lubricant. The oil which has been
discharged from the torque converter
is also distributed to each part as the
rear lubricant.

As the oil pump rotates at the same
speed as that of the engine, the dis-
charge of oil pump increases with the
engine speed. But the surplus oil is
returned to the oil pan by the pressure
regulator valve (1.

AT-18
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“N” range (Neutral)

Low & Ravera

Braka
Brake
Band

Torgue Converter

‘ T/C Ol Prnwn
unin{nﬂ Valve

{ | IC el s
r\:’) Thrattle i
Back up i
Valve |

Qil Canle

Throtile
rai

=t L1
H/‘)
H 3 lli

Eﬂﬁﬁar@@*4 Al

|

\

Valve

@ 2nd-3re Timing

\; Jf'“\ 1st-2nd Shift Valve
| a0 = LI .5
07 [l
- i] ﬂ—i@_{_:unnd Lock Volll\}l [[_ ; —
& =T H & i = ] . & I ,

Regulator Valva ] i - e .2. L1 A A—E._'
( n L J sl e
yi 3

Noie: Marked X are Drain ‘ %‘T{ F

I Line pressure (Governor feed pressure)

Secondary Primary
1 Governor pressure Gavernor Valva Govarnor Vaive
1 Torgue converter pressure
I=—=——=S=-3 Threttie pressure

Fig. AT-29 Oil pressure circuit diggram — "N range (Neutral)
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“DY range (Low gear)

The low gear in “D™ range js
somewhat different from that in *“1,”
range.

The rear clutch is applied as in
“I," range, but the one-way clutch is
holding the connecting drum. The
power flow is the same as in “I,”
range. That is, the power flow takes
place through the input shaft and into
the rear clutch. The input shaft is
splined to the rear clutch drum and
drives it. Rotation of the rear clutch
drives the rear clutch hub and front
internal gear.

The front internal gear rotates the
front planetary gears clockwise to
cause the sun gear to rotate counter-
clockwise. Counterclockwise rotation
of the sun gear turns the rear planetary
gears clockwise. With the rear plane-
tary carrier held stationary by the
one-way clutch, the clockwise rotation
of the rear planetary gears rotates the
rear internal gear and drives flange
clockwise. The internal drive flange is
splined to the output shaft and rotates
the output shaft clockwise.

ATO080

Fig. AT-30 Power transmission during “D1"" range

AT081

Fig. AT-31 Operation of each mechanism during “D1” range

] ] Gear Clutch Low & Band servo One Parking
When the manual valve is posi- Range sl reverse }——‘ - way Dl
tioned at “D,” the line pressure (7) Front | Rear | brake | Operation | Release | clutch
introduced into the manual valve is led Park i N J_ o
to the line pressure circuits (1), (2)
and (3). The pressure in the circuit (1) Reverse 2182 on on on L
actuates the rear clutch and the gover- Neutral T
nor, and at the same time, operates the
“1st-2nd” shift valve 3 to change the DI Low 2458 on on
speed. The circuit (2) leads to the Bonr DA Bt |14k = on
second lock valve (§). The circuit (3)
actuates the “2nd-3rd™ shift valve @) D3 Top 1.000| on on (on) on
for the “2nd-3rd” speed change, and 5 . i %
the same time, locks the second lock
valve (9, 12 Second | 1.458 on on
The throttle pressure (16) which 1 P = 2458 on S
changes with the degree of accelerator -

pedal depression, presses the pressure
regulator valve (1) and increases the
line pressure (7). When the speed of
vehicle has increased, the governor
pressure (15) introduced from the line
pressure circuit (1) actvates the
“Ist-2nd” shift valve @&, “2nd-31d”
shift valve @), and pressure modifier
valve (§). When the governor pressure
is high, the pressure modifier valve @
acts in such a direction as to compress

the spring, and the throttle pressure is
led to the throttle pressure (18). This
pressure acts against the force of
spring of the pressure regulator valve
(1) and also against the throttle pres-
sure (16), thus lowering the line pres-
sure (7).

The governor pressure also increases
with the speed of vehicle, exerting a
pressure on one side of the “1st-2nd”
shift valve, and counteracts the throt-

AT-20

tle pressure (19), line pressure (1), and
the spring which are exerting against
the governor pressure. Therefore,
when the governor pressure exceeds
this pressure, the speed is shifted from
the “1st” gear to the “2nd” gear. The
further the accelerator pedal is de-
pressed, the higher becomes the throt-
tle pressure (19), increasing the gover-
nor pressure and shifting the speed
change point to the higher side.
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“DY range (Low gear)

Tarque Converler

T/C Oil Pressure
Repuisting Valve

Oll Cogtar

)
“ RAear Lubrication

I
'l Oraln 14

: ,I\ Valva

i

Front

o3

@ Prassure

Lubricat

Oraln vaive | i
N '.1L vl

Regulator Valve

T 1 Governor prussura
[ Torque convertar prassure
W Throttle pressure

Low & Raverse

Brake
3 Brake
c,"?{:h Rear Ban Vacuum Controb Downshift
Diaphragm Sclenokd

Clutch

Orifice
Check

el
e

2]
Pratsurs Moﬁfilr Valve
-

:

Throttie
Drain
"Valve

10

i ! =}
A=

(0 2ng-3ra Timing
’(I’_) Valve

, -
9 Secona Lock V
4 e

' Manual

- l g
Primary
Governor Velva

! Marked X 3ra Draln

Line pressure {Governar {eed Dressure) Secondsry

Governgr Valve

Fig. AT-32 Oil pressure circuit diagram — “D1” range (Low gear)
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“D} range (2nd gear)

In this case, the rear clutch is
applied and the band brake holds the
front clutch drum, connecting shell
and sun gear from rotating.

The power flow takes place through
the input shaft into the rear clutch and
the front internal gear. With the sun
gear held stationary, the {ront plane-
tary gears rotate around the sun gear,
carrying the front planet carrier with
themn. The front planet carrier, being
splined to the output shaft, causes
clockwise rolation of the output shaft
at a reduced speed compared with the
speed of the input shaft with an
increase jn torque. As the low and
reverse brake is not applied, the clock-
wise rotation of the output shaft
causes clockwise rotation of rear inter-
nal gear and the rear planet carrier also
rotates around the sun pgear in a
clockwise direction. The one-way
clutch will act to allow the clockwise
rotation of connecting drum.

ATO79

Fig. AT-34 Operation of each mechanism during “D2” range

Gear Clutch Low & Band servo Omt Parking
Range ; Teverse way =y
rauo | perong | Rear | brake Operation | Release | clutch | P
Park on on
Reverse 2.182) on on on
Neutral
D1 Low 2.458 on an
Drive | D2 Second | 1.458 on on
e D3 Top 1.000| on on (on) on
When the car speed increases while
running at “D," range (Ist gear), the 2 Second | 1458 o —
TR alon 7 ]
Is(' 2nd sla%ft valve (3) moves al I3 Second | 1.458 od e
lowing the line pressure (1) to be )
introduced into the line pressure (8) fp Low | 2438 en. | ‘on
through itself. The line pressure (8) is
further led to the line pressure (9)
through the second lock valve @) , and
by locking the band servo, obtains the
“2nd” gear condition.
|
AT-22
i
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“D2 range (2nd gear)

Low & Reversa

Braka
Torgque Convarter Front By
Cluteh Aaar Gang

Downshify

Clutch Solanoid

T/C Ol Pressure
Regulating Valve

Releass side
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0 e . e (A |
I
o3 Drain |4

et | T —

Front £

Lubricat Oritice
= Check »;
N l Valve F_
* .

== 3
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Draln Valve |«

Throttie
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."[-
24© -i—:_;—----ﬁ

Prossure Modifier Valve
__Jrﬁ !

- %

s ‘J—\__l

[@zwm-sm shm!
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L

i Valve
1
rn‘Ir 3

—

E. ey J‘
| {;—;3_; A Ul
3 y1st-2nd Slhlft Valva

rd Timing

=g
T

Y B
B o]

1)
| i
id

® Pressure

Regulator \alue

Mote Marked X ars Drain

T Line prassure (Governer feed pressura)

Socongary Primary
] Gavarnor Valve Govarnor Valve
2 Governor préssurd

=0 Torgue convarter pressure
SN  7otiie pressure

Fig. AT-356 Oil pressure circuil diagram — “D2" range (2nd gear)
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“Dy range (Top gear)

In 3rd gear position, the fornt and
rear clutches are applied. The power
flow takes place through the input
shaft into rear clutch drum. The rear
clutch drum rotates the steel drive
plates of the rear clutch and the lined
drive plates of the rear clutch and the
lined drive plates of the front clutch.
The rear clutch directs the power flow
through the rear clutch hub and front
internal gear to the front planet car-
rier.

The front clutch directs the power
flow through the connecting shell to
the sun gear. With the sun gear and the
rear clutch hub driven at the same
speed, the front planet assembly is
forced to rotate the output shaft at
the same speed in the direction to
provide the top gear.

ATO82

ATO083

Fig. AT-37 Operation of each mechanism “D3" range

When the car speed further in-

I . lute Low & se One
creases while running at “D,”" range Rk Gear Clutch s Band servo s Parking
(2nd gear) and the governor pressure 1atio | gront | Rear | brake | Operation | Release | clutch | P*™!
(15) exceeds the combined force of
Park on on

the spring of the “2nd-3rd" shift valve
@) and the throttle pressure (19), the Reverse 2.182| on on on
“2nd-3rd™ shift valve @) moves, and

the line pressure (8) acts to release the Newgul
front clutch and band servo through Dl Low 2458 on on
the line pressure (10).
Drive | D2 Second | 1.458 on on
D3 Top 1.000) on on {on) on
2 Second | 1.458 on on
12 Second | 1.458 on on
1
1y Low 2.458 on on
AT- 24
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144 L1}

Y range (Top gear)

Low B Reversa
Braka
Brake

Tocque Cornverter Bana

Vacuum Control

a Downshift
Oiaphragm

4! Solenoia

Throttle
Back up

Oil Cooler

Orifice
Chack
Valve

I

Orain V““Ej: |

Throttie
Drain
Valve

L i
|i
| 2nd 3rd Shifty)

‘ @ Valve
! = |

@' 2nd-3rd Timing
Tt Valve

e !
3‘] Second Lock Vafe

@ 15t-2nd

Shift Vaive
-

RAsgulator Valve

Valve =
U
PRND21

Note: Markaed X are Orain

I Line prassuca (Governor fead orassure)

secondary E’im"' Val
overnor atve
- GOVRmoT GisRune Governor Valve
0 Torque convertar prassure
=

Throttle prassure

Fig. AT-38 Oil pressure circuit diagram —"'D3'range (Top gear)
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“D” range kick-down

While operating at speeds below
approximately 90 to 100 km/h (56 to
63 MPH), a kick “3rd-2nd” downshift
can be accomplished by fully de-
pressing the accelerator.

A kick “3rd-1st” or *2nd-1st”
downshift can also be accomplished
below approximately 40 to 50 km/h

(25 to 31 MPH).

When kick-down is performed, the
push rod operates by the solenoid, the
valve is depressed downward, and the
circuit from the line pressure (7) to
the line pressure (13) opens. The line
pressure (13), (3) plus the force of the
“2nd-3rd” shift valve spring oppose
the governor pressure (15) at the
“Ind-3rd™ shift valve @, and thus,
performs **3rd-2nd” downshift op-
eration.

Moreover, the line pressure (13)
plus the force of the “Ist-2nd” shifl
valve spring oppose the governor pres-
sure (15) at the “Ist-2nd” shift valve
@, and thus, perform *3rd-2nd" or
“2nd-1st” downshift operation.

Sices Gear Clutch 1:::;:; Band servo 2:: Parkling
a0 | gront | Rear brake Operation | Release | clutch P

Park on on
Reverse 2.182| on on on
Meutral

D] Low 2458 on on
Drive | D2 Second | 1438 on on

D3. Top 1.000| on on ton) on
¢ Second | 1.458 on on

12 Second | 1.458 on on
l 1] Low 2458 on on

AT-26
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“D” range kick-down (shift valves in 2nd gear position)

Regulat

Ol Coater

i ‘Il Valve

Drain Valve "-_!‘

Torque Converter Front Band

(;Hoar Lubrication

¥ orain | &

e —

(].-,\n' Pressure

Fegulator Valve

Low & Favarse

Brake

Hrake 1

Clutch Rear lbowr\unll
Solenoid

r@Essure
ing Walve

Apply side
Relesse side

Front
Lubiricat e
i
X
ot

Thrattie
Drain

Orifica v
Check

{ 4_)&'!0 Jrd Shif

Valve

l@?nd -3rd Timing
Value

@_\ 15t-2nd Shift Valve

Noto: Marked X are Deain

B Line pressurs (Governor leed pressure) Secondary Primary
_ Govarnor Valve Gavernpr Valve
[ Govarnor pressure
T Torque converter pressure
B Thcottle pressure

‘

Fig. AT-39 Oil pressure circuit diagram — “'D " range kick down (shift valves in 2nd gear position)
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“2" range (2nd gear)

In “2” range the gear ratio is locked
to the 2nd forward speed. In this case,
the rear clutch is applied and the band
brake holds the front clutch drum,
connecting shell and sun gear from
rotating.

The power flow takes place through
the input shaft into the rear clutch and
the front internal gear. With the sun
gear held stationary, the front plane-
tary gears rotate around the sun gear,
carrying the front planet carrier with
them. The front planet carrier, being
splined to the output shaft, causes
clockwise rotation of the output shaft
at a reduced speed comparett with the
speed of the input shaft with an
increase in torque. As the low and
reverse brake is not applied, the clock-
wise rotation of the output shaft
causes clockwise rotation of rear inter-
nal gear and the rear planet carrier also
rotates around the sun gear in a
clockwise direction. The one-way
clutch will act to allow the clockwise
rotation of connecting drum.

When (he manual valve (@ is posi-
tioned at “2,” the line pressure (7) is
introduced into the line pressure cir-
cuits (1), (2) and (4). The line pressure
(1) is led to the governor, rear clutch
and “*1s1-2nd” shift valve (3) as in the
case of “D” range. The line pressure
(2) locks the second lock valve (@) and
is led to the tightening side of the
band servo.

The “2nd” gear is therefore fixed
regardless of the car speed. When
“D3” range (3rd gear) is shifted to *2”
range, the line pressure (4) enters the
throttle back-up valve @ and produces
a high pressure in the circuit (17),
increasing the throttle pressure (16).
The line pressure (7) is, therefore,
increases and quickly tightens the
band.

Note: “D3" range (3rd gear) to “2"
range.
If “D3” range (3rd gear) is

shifted to 2" range during
operation, the manual valve (2
is also shifted to 2" position,

ATO79

Fig. AT-41 Operation of each mechanism during *2" range

fane Geér Clutch 1_;:\:': Band servo 8:; Parking
7800 | pront| Rear | brake | Operation | Release | clutch pawl
Park on on
Reverse 2,182} on on on
Neutral ==
D1 Low 2458 on on
Drive | D2 Second | 1458 on on
D3 Top 1.000] on on (on) on
2 Second | 1.458 on on
12 Second | 1.458 on on
l 17 Low 2458 on on

causing the line pressure circuit
(3) to be drained. Therefore,
the line pressure circuit (10)
which is situated at the release
side of the front clutch and
servo is also drained through
the “2nd-3cd™ shift valve (),
forcing the speed to decrease

AT-28

from “3rd gear” to “2nd gear.”
In this case the speed change
quickly takes place because the
line pressure (7) and other pres-
sure are heightened by the
action of the line pressure (4),
in the same manner as de-
scribed under “2” range.
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“2" range (2nd gear)
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Fig. AT-42

Oil pressure circuit diagram — ‘2" range (2nd gear)




CHASSIS

“1? range (Low gear)

u],)

When starting in range, the
driving gear is locked to the low gear
ratio.

In 1”7 range, the rear clutch is
applied and the low and reverse brake
holds the connecting drum and rear
planet carrier from rotating. The
power flow takes place through the
input shaft and into the rear clutch.
Rotation of the rear clutch drives the
rear clutch hub and front internal gear.
The front internal gear rotates the
front planetary gears clockwise to
cause the sun gear to rotate counter-
clockwise.

Counterclockwise rotation of the
sun gear turns the rear planetary gear
clockwise.

The rear planet carries splined to
the connecting drum is held from
rotating by the low and reverse brake.

The clockwise rotation of the rear
planctary gears therefore rotates the
rear internal gear and internal drive
flange. The internal drive flange is
splined to the output shaft and rotates
the output shaft clockwise. However,
the output shaft rotates at a lower
speed compared with that of the input
shaft. This is caused by the fact that
the front planet carrier rotates at the
same speed as the output shaft in the
same direction since the carrier is
splined to the output shaft. The front
internal gear and planetary gear as-
sembly are rotating in the same direc-
tion, but the planet carrier is rotating
at a speed slower than the ring gear. So
the gear ratio of this speed range is a
combination of the ratios provided by
the front and rear planetary gear as-
semblies.

When the manual valve (2) is posi-

tioned at 1, the line pressure (7) is

applied into the line pressure circuits:

(1), (4) and (5). The oil pressure in (5)
actuates the low and reverse brake
after being introduced into the circuit
(12) through the “1st-2nd™ shift valve
(3, and the line pressure (1) acts on

Fig. AT-43 Power transmission during

n]:' > range

AT077

Fig. AT-44 Operation of each mechanism during ‘11" range

ool Gear Clutch :f::r i Band servo S:: Parking
- Tale | pront | Rear | brake Operation | Release | clutch pawl

Park on on
Reverse 2.182| on on on
Neutral

D1 Low 2458 on on
Drive | D2 Second | 1.458 on on

D3 Top 1.000| on on (on) on
2 Second | 1.458 on on

12 Second | 1.458 on on
l I} Low 2.458 on on

the rear clutch and governor. The line
pressure (4) acts in the same manner as
in “2” range.

Similar to that of the “D” range,
the line pressure increases with the
degree of depression of the accelerator
pedal, and the line pressure decreases
with the increase of car speed. The

AT-30

governor pressure (15) which acts on
shift valve does not
increase until it overcomes the com-
bined force of the line pressure (i2)
and the spring, causing no “*)st-2nd”

the

speed change.

“1st-2nd”
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“I1Y range (Low gear)
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A2 1;‘!

range (2nd gear)
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REMOVAL AND INSTALLATION

TRANSMISSION ASSEMBLY ... .. ..

Rermoval

Install

TRANSMISSION
ASSEMBLY

When dismounling the automalic
transmission from a vehicle, pay at-
tention to the following poinls:

1.  Before dismounting the trans-
mission, rigidly inspect it by aid of the
“Troubleshooting Chart,”" and dis-
mount it only when cansidered (o be
necessary.

2. Dismount the transmission wilth
utmost care; and when mounling,
observe the tightening torque indi-
cated on another table, not to exert
excessive foree.

Removal

[n dismounting automatic transmis-
sion from vehicle, proceed as follows:

1. Disconnect battery ground cable
from terminal.
2. Disengage torsion shaft from ac-
celerator linkage.
3. Jack up vehicle and support its
weight on safety stands. Recommend
hydraulic hoist or open pit be utilized,
il available.

Make sure that safety 1s insured.
4. Remove propeller shaft.

Note: Plug up the opening in the rear
extension to prevent oil from
flowing out.

5. Dasconnect front exhaust tube,

6. Disconnect selector range lever
from manual shai't.

7. Disconnect wire connections at
inhibitor switch.

8. Disconnect vacuum tube from
vacyurn diaphragm, and wire connec-
tions at downshift solenoid.

9. Disconnect speedometer cable
from rear extension.

10.  Disconnect oil charging pipe.

Il. Disconnect ol cooler inlet und
outlet tubes at transmission case.

12, Support engine by locating a
jack under oil pan with a wooden
block used between ol pan and jack.
Support transmission by means of a
transmission jack.

13. Detach converter housing dust
cover. Remove bolts sccuring torque
converter lo drive plate. See Figure
AT-47.

Fig. AT-47 Removing lorque converter
atlaching bolts

Note: Before removing torque con-
verter. scribe match marks on
two parts so that they may be
replaced in their original posi-
tions at assembly.

14. Remove rear engine mount se-
curing bolts and crossmember mount-
ing bolts.

1S.  Remove starter motor.

16.  Remove bolts securing transmis-
sion (o engine. After removing these

AT-33

CONTENTS
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boits, support engine and transniission
with jack, and lower the jack grudually
until transmission can be removed and
fuke out transmission under the car.

Note: Plug up the opening such as oil
charging pipe, oil cooler tubes,
etc..

Installation

Installation of automatic trunsmis-
sion on vehicle is reverse uvider of
removal, However, observe the follow-
ing installation notes.

1. Drive plate runout
Turn crankshaft one full turn and
measure drive plate runout with indi-
cating finger of a dial gavge rested
against plate. See Figure AT-48.
[Replace drive plate i in excess of

0.5 mm (0.020 in).}

e Maximum allowable runout:
0.3 mn (0.0t 2 in)

AT268

Fig. AT-H8 Mcasuring drive plate
runout

2. Installation of (orque converler

Line up notch 1n 1orque converter
with that in oil pump. Be extremely
careflul not (o cause undue sfresses in
parts in installing torque converter.
See Figure AT-49,
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AT116

Fig. AT-49 Torque converter
aligning cut

3. When
verter to transmission, measure dis-
tance “A’ (o be certain (hat they are
correctly  assembled.  Sec
AT-50.
Distance “A’:
More than 21.5 mm (0.846 )

connecting  torque con-

Figure

AT117

Fig. AT-50 Installing torque converter

4. Bolt converler to drive plate.

Note: Align chalk marks painted a-
cross both parts during disas-
sembling processes.

3. After converter is installed. rutate
crankshaft several tums und check to
be sure that transmission rotates frecly
without binding.

6. Pour yecommended
transmission flaid up to correct level
through oil charge pipe.

altomatic

7. Connect manual lever to shift
rod. Operation should be ciurried out
with manual and selector levers in
IAN i3]

8. Connect inhibilor switch wires.

Notes: a. Refer (o covering topic
under ‘‘Checking and adjusting
inhibitor switch” on page
AT-51.

b. Inspect and adjust switch as
above whenever it has to be
removed for service.

9, Check mbibitor switch (or op-
eration:

AT-34

Starter should be brought into op-
eration only when selector lever is in
P and “N™ positions (it should not
be started when lever is 1 D" 2.7
17 and “R* positions).

Back-up lamp should also light
when setector lever s placed in “R”
position.

10.  Check level of oil in transmis-
sion. For detailed procedure, see page
AT-49.

1l. Move selector lever through all
positions to be sure thal transmission
operaies correctly.

Witli hand brake applied, rotate
engine at idling. Without disturbing
the gbove setting, move selector lever
through “N™ 1o *D,” t0 "2 to “1"
and to “R.” A slight shock should be
felt by hand gripping selector each
time transmission is shifted.

Note: See page AT-50 for checking
enigne idling.

12 Check to be sure that line pres-
sure is correct. To do this, refer to
relative topic under “Testing line pres-
sure’ on page AT-S3.

13, Perform stall test as per the
Instructions on page AT-S1,
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TRANSMISSION CONTROL LINKAGE

Sclector rod

Tightening torque (T)

Joint trunpion of bolts and nuts  kp-mn (f1-1b)
Contra! lever knob
Contro] lever assembly
Cantrol lever bracket

(&) =3.0 to 4.0 (22 10 29)
(]i)-— 0.8 o 1.1 (5.8 10 7.9)
CC)—‘ 021002504 101.8)
(D) =0.81t0 1.1 (5.8 10 7.9)

[ I N N

Sclector range lever

Fig. AT-51 Control linkage system

AT-~35
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Removal and installation

1. Disconnect control knob from
control lever by removing two(2)
Crews.
2. Remove console box.
3. Remove selector rod, selector
range lever and control lever assembly
with bracket.

To install, reverse the order of
removal.

Adjustment
The adjustment of linkage is as

important as “Inspection of oil level™
for the automatic transmuissiot.

Therefore, great care should be
exercised because defective adjustment
will result in the breakdown of the
transmission.

). Loosen adjust nuts(B). See
Figure AT-5].

2. Set contral lever (4) and selector

range lever (§) at “N> position. See
Figure AT-51.

AT-36

3. Set selector rod () to truanion
@ by turning in or out adjust nuts,
See Figure AT-51.

After adjusting. muke sure that
control lever can be set in any position
correctly and that selector lever op-
erates properly without any binding.

If levers do not operale satis-
factorily, readjust or replace parts as
necessary.
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MAJOR REPAIR OPERATION

SERVICE
AND ASSEMBLY , ... .. ... ... ...
TORQUE CONVERTER
Inspection .........
TRANSMISSION
Disassembly

Inspection

Assembly .. ............. ...

SERVICE NOTICE FOR
DISASSEMBLY AND
ASSEMBLY

1. Tt is desirable that the repair
operations are carried out in the dust-
proof room.

2. Due to of the
engine capacities, the specifications of
component parts for each model's
transmission may be different. How-
ever, they do have common adjust-

the differences

ments and repair as well as cleaning
and inspection procedures, outlined
hereinafter.

3. During the repair operations,
refer 1o the “Service Data and Specifi-
cations” section for the correcl parls
for the applicable model transmission.
4. Before removing any of subas-
semblies, thoroughly clean the outside
of the transmission to prevent dirl
from entering the mechanical parls.

5. Do not use a waste rag. Use a
nylon wasle or paper wasle.

6. After disassembling, wash all dis-
assembled parts clean, and examine
them to see il there are any wormn,
damaged or defective parts, and how
they are affected. Refer to Service
Data for the extent of damage that
justifies replacement.

7. Packings. seals and swimilar parts
once disassembled should be replaced
with new ones as a rule.

TORQUE CONVERTER

NOTICE FOR DISASSEMBLY

CONTENTS

........ AT-37 Front clutch
...... AT-37 Rear clutch .
. AT-37 Low & reverse brake
....... AT-37 Servo piston
........ AT-37 Gavernor . ..
AT-39 Qil pump .. ...
...... AT-39 Planetary carrier

Control valve .

The iorque converter is a welded 2.

construction and can not be disas-
sembled. L

. 3.
Inspection

COMPONENT PARTS .

. AT-41
AT 41
Al 42
AT-43
AT-43
AT-44

. AT-44
AT-45

. ATAN

Remove bolts securing converter

housing to (ransmission case Remove

rque converter,

Remove  speedometer  pinion

sleeve boli. Withdraw pinion.

[. Check lorque converier for any
sign of damage, bending, oil leak or

a.

Turn off by hand downshift sole-

deformation. If necessary, replace.
2. Remove rust from pilots and

noid and vacuum diaphragm. Do not
leave diaphragm rod at this stage of
disassembly. Rod is assembled in top

bosses completely. b

It torque converter oil is fouled or
contaminated due to burnt clutch,
flush the torque converter as follows:

(1
(2)
sene into torque converter [approxi-
mately 0.5 liter (1 1/8 US.pt., 7/8
Imper.pt.)] .

(3) Blow air into torque converter
and flush and drain out gasoline.

(4) Fill torque converter oil into
torque converter |approximately 0.5
liter (1 1/8 U.S.pL.. 7/8 Imper.pt.)].
(8) Again blow air into torque con-
verter, and drain torque converter oil.

Drain oil in torque converter.
Pour none-lead gasohne or kero-

TRANSMISSION

Disassembly

1. Drain oil from the end of rear
extension,  Mount  {ransmission  on
Transmission Case Stand STQO7860000
or STO7870000. Remove oil pan. See
Figure AT-52.

AT-37

ST07860000

vacuum diaphragm. Seec [Figure

AT-53.

i\

.

Sy

Fig. AT-53 Downshift solenoid and
vacuum diaphragm
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e = F\ -
re=—givvg (\

——= AT123
Fig. AT-57 Removing band strut

I TaT124
Fig. AT-58 Remouving connecling shell

5. Remove bolts which hold valve
body to transmission case. See Figure
AT-54.

6. Loosen lock nut @ on piston
stem () as shown in Figure AT-53.
Then tighten piston stem in order to
prevent to fall front clutch drum down
when oil pump is withdrawa.

7. Pull out input shaft.

8.  Withdraw otl pump using Sliding
Hammer ST25850000. Exercise care
not to allow front clutch 10 come out
of position and drop onto floor. See
Figure AT-56.

9. Remove band strut. This can be
done by loosening piston stem further.
See Figure AT-57.

10. Remove brake band, front
clutch and rear clutch as an assembled
unit.

1. Remove connecting shell, rear
clutch bub and front planetary carner
as a unit. See Figure AT-58.

12, With the aid of Snap Ring Plier
HT6Y860000, pry snap ring off output
shaft. See Figure AT-59.

13.  Remove connecting drum and
inner gear of rear planetary carrier as
an assernbly. See Figure AT-60.

l4.  Remove snap rings and then
remove rear planetary carrier, internal
gear, connecting drum, one-way clutch
ouler race and one-way clutch in this
written order.

15. Remove rcar extension loosen-
ing securing bolts. See Figure AT-61.

16. Pull out output shaft; remove oil
distribulor @) together with governor
valve (). See Figure AT-62.

17 Pry ofl snap ring vsing a pair of
pliers. Remove retaining plate, drive
plate, driven plate and dish plate in
this wrillen order. See Figure AT-63.

I AT126

iriecting
drum

AT128

Fig. AT-62 Removing governor and
oil distributor

S ATI129
noving drive and
driven plales
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18. Reaching throngh back side of
transmission case, remove hex-head
slotted bolls ax shown in Figure
AT-64. To do this, use Hex-head Ex-
tension ST25570000. One-way clutch
inner race, thrust washer, piston return
spring and thrust spring ring can now
be removed.

19. Blow out low and reverse brake
piston by directing a jel of air inio
hole in cylinder. See Figure AT-65.

20. Remove band servo loosening
attaching bolts.

Note: If difficulty is encountered in
removing retainer, direct a jet
of air toward release side as
shown in Figure AT-66.

i |
13 7 [T
J VAR - |\ AT130

~

Fig. AT-64 Remouing hex-head slotted
bolt

Fig. AT-65 Removing piston

ATI132

Fig. AT-66 Removing band servo

21, Pry snap rings (1) from both
ends of parking brake lever (2) and
remove the lever. Loosen off manual
shaft lock nut (@ and remove manual
plate @ and parking rod (). See
Figure AT-67.

Fig. AT-67 Removing manuo! plaie

22.  Remove inhibitor switch and
manual shaft loosening two securing
bolts.

Inspection

Torque converter housing,
transmission case and rear
extension

1.  Check for damage or cracking; if
necessary, replace.

2. Check for denl or score mark on
their mating surfaces. Repair as neces-
sary.

3. Check for score mark or sign of
burning on extension bushing; if neces-
sary. replace.

Gaskets and O-ring

1. Always use new gaskers when the
units are to be disassembled.

2. Check O-rings f(or burrs or
cracking. It neccessary, replace with
new rings.

Oil distributor

1. Check for sign of wear an scal
ring and ring groove. replacing wilh
new ones it found worn too badly
beyond use.

2. Test if clearance beiwceen seal ring
and ring groove s correet, If out of
specifications, replace whichever worn
excessively  beyond limits. Correct
clearance is from 0.04 to 0.16 mm
(0.0016 to 0.0063 in). See Figure
AT-6K.

AT=-39

Il Clearance
ok

Sl ring

AT134

Fig. AT-68 Measuring seal ring lo
ring groove clearance

Assembly

Assembly is reverse order of dis-
assembly.  However. observe (he

“{ollowing assembly notes.

. After installing piston of low and
reverse brake, assemble thrust spring
nng, return spring, thrust washer and
one-way clutch inner race. Torque
hex-head slotted bolt to 1.3 1o 1.8
kg-m (9.4 to 13 ftdb), using Hex-head
Extension  ST25570000, Torque
Wrench GG93010000 and Socket Ex-
tension ST25512001. See
AT-69.

Figure

ST25570000

ST2551 2001
GG93010000 ’

O

Fig. AT-69 Installing one-way cluteh
mner race

2. After low and reverse biake hus
been assembled. measure the clearance
between snap ring 1 and retaininig
plate .2°. Select proper thickness of
retainting plate that will give correct
ring to plate clearance. See Figure

AT-70.
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e Low and reverse brake
0.8 to 1.05 mm
(0.031 t0 0.041 in)

clearance:

1 g—
A
./a‘/,—//-"ll

N\ ora -/
=cy AT136

Fig. AT-70 Measuring ring to plate
clearance

Available retaining plate

No. Thickness mm (in)
) 7.8 (0.307)

9 8.0 (0.315)

3 ' 8.2 (0.323)

4 8.4 (0.331)

5 ' 8.6 (0.339)

6 [ 8.8 (0.346)

As to inspection procedure for low
and reverse brake, see page AT-43.
3. Install one-way clutch so that the
arrow mark -’ is toward front of
vehicle. It shiould be free to rotate
only in clockwise direction. See Figure
AT-71.

AT137

Fig. AT-71 One-way cluteh

4. After installing
torque atltaching bolts to 2.0 to 2.5
kg-m (14 10 18 fi-b). Place manual
lever in ““P” range and check to be sure
that rear output shaft is securely
blocked.

5. Tighten servo retainer temporari-
ly at this stage of assembly.

rear extension,

6. Place rear clulch assembly with
needle bearing on front assembly.

7. Install rear clutch hub and front
planetary carrier in the manner as
shown in Figure AT-72.

- = AT142
Fig. AT-72 Installing planetary carrier
8. Assemble connecting shell and

other parts up to front clutch in
reverse order of disassembly.

AT143
Fig. AT-73 Installing connecting shell

9.  Adjust total end play and front
end play as follows:

Front end play

Total
end play

AT138

5 Transmission case

6 Oil pump gasket

7 Qil pump cover
bearsng race

I Front cluieh thrust
washer
2 QOil pump
3 Front cluich
4 Rear clutch
Fig. AT-74 End play

(1) Measure the distance “A" and
“C"” by vernier calipers as shown in
Figure AT-7S.

AT-40

¢ | Transmission cise
C . o
1 : b A o b
f e Rear |
chLng race Ll ﬂ cluteh

ﬂu Needle bl-:uring J‘
|

AT139

Fig. AT-75 Measuring the distance

“A"and °C”

(2) Measure the distance “B" and

“D™ of oil pump cover as shown in
Figure AT-76.

AT140

Fig AT-76 Measuring the distance
8" and “D"

Adjustment of total end play

Select oil pump cover bearing race
by calculating the following formula:

Tr=A~-B+W
where,
Ty = Required thickness of oil pump
cover bearing race mim (in)
= Meusured distance A i (in)
B = Meusured distance B mm (in)

W = Thickness of bearing race

temporarily inserted mm (in)

Available oil pump cover bearing race

No. | Thickness mm (in)
1 1.2 (0.047)

2 1.4 (0.055)

3 1.6 (0.063)

4 1.8 (0.071)

5 2.0(0.079)

6 2.2(0.087)

Specified total end play:
0.25 to 0.50 mm
(0.009 to 0.020 in)
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Adjustment of front end play

Select front clutch thrust washer by
calculating the following formula:

Ty =C —D—0.2 (mm)
where,

T, = Required thickness of front

clutch thrust washer  mm (in)
C = Measured distance C ~ mm (in)
= Measured distance D mm (in)

Available front cluich thrust washer ~

No. Thickness mm (in)

1 .5 (0.059)
1.7 (0.067)
(.9 (0.075)
2.1 (0.083)
2.3 (0.091)
2.5 (0.098)
| 2.7 (0.106)

-~ O\ b W o

Specified front end play.
0.5 (o 0.8 mm
(0.020 10 0.031 in)

Notes: a. Correct thickness of bearing
race and thrust washer is al-
ways the one which is nearest
the calculated one.

b. Installed thickness of oil
pump gasket is 0.4 mm (0.016
in).

10. Check to be sure that brake
servo piston moves freely. For detailed
procedure, refer to covering 1opic on
page AT-43. Use cdre to prevent piston
from coming out of place during 1csl-
ing sinee servo setainer is not tightened
at this point of assembly.

11, Make sure that brake band strut
is correctly installed. Torque piston
stem 1o 1.2 to 1.5 Kg-m (8.7 lo 11
ft-Ib); Back off two full tumns and

secure with lock nut. Lock nut tight-

ening torque is 1.5 10 4.0 kg-m (11 to
29 {1-1b).

12.  After inhibitor switch is in-
stalled, check to be sure that it op-
erates properly tn each range. For
detailed procedure, refer to covering
topic on page AT-51.

13. Check the length “L” between
case end to rod end of vacuum throttle
valve fully pushed in. Then select
adequate diaphragmn rod corresponding
measured length. See Figure AT-77.

Lt

AT145

Fig. AT-77 Measuring the distance
g

Available diaphragm rod

Distance measured “L” mm (in)

Diaphragm rod length mm (in)

Under 25.55 (1.006)

25.65 10 26.05 (1.010 to 1.026)
26.15 to 26.55 (1.030 to 1.045)
26.65 to 27.05 (1.049 w0 1.065)
Over 27.15 (1.069)

29.0 (1.142)
29.5 (1.161)
30.0 (1.181)
30.5 (1.201)
31.0 (1.220)

COMPONENT PARTS

The transmission consists of many
small parts {hat are quite alike in
construchon yel machined to very
close tolerances. When disassembling
parts, be sure to place them in order in
a part rack so they can be restored in
the unit in their proper positions. 1t is
also very important to perform func-
tional (est whenever it is designated.

Front clutch
Disassembly

(<)

I'ront
clutch drum | !

A
Piston - | 4 l
@(li\ =\'®

5 Dished plate
6 Snap ring

7 Spring retainer
8 Coil spring

| Snap nng
2 Retaming plate
3 Drive plate
4 Driven plate
Fig. AT-78 Sectional view of
front clulch

AT-41

{. Pry off snap rting (O with a
suitable screwdriver or a pair of pliers.
Remove a retaining plate @, drive
plate 3, driven plate @ and dish plate
® in the order listed as shown in
Figure AT-78.

2. Compress clutch springs, using
Clutch Spring Compressor
ST25420000 (or ST2542001). Re-
move snap ring () (rom spring re-
tainer, using Snap Ring Remover
ST25320001. See Yigure AT-79.

Note: When Clutch Spring Compres-
sor ST25420000 is to be used,
cut the toe-tips of three legs by
a grinding wheel. See Figure
AT-80.

\ ST25420000 \
~ (§T25420001) [ 1t
- > N

e

g

78125320001
T AT147

Fig. AT-75 Removing snap ring
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AT148 Cut off hatched porticn

Fig. AT-80 Modifying of coil spring
compressor

3. Take out spring retainer (7) and
spring ® . See Figure AT-78.

4. Blow out piston by directing a jet
of air into hole in clutch drum. See
Figure AT-81.

AT149

Fig. AT-81 Blowing out piston

Inspection

I Check for sign of wear or damage
o clutch drive plate facing. If found
wotn or damaged excessively, discard.
See Service Data for limits.
2. Check for wear on snap ring and
for weakened or broken coil spring,
If necessary, replace with new ones.
Spring retainer should also be in-
spected for warpage.

Assembly

1. Assembly is reverse order of disas-
sembly. Dip all parts (n clean auto-
matic transmission fluid before they
can be installed.

2. Line up driven plates so that
stripped arcs are properly aligned, pay-
Ing particular attention to the location
of oil holes in clutch drum. See Figure
AT-82.

Note: The number of drive and driven
plates varies with the type of
vehicles. For detaited informa-
tion, also see Service Data &
Specifications.

AT150 Lubrication hole

Fig. AT-82 Inserting clulch plate

3. After clutch is assembled, make
sure that clearance between snap ring
(I and retaining plate (2 is held
within specitied limits. 1f necessary.
try wilth other plates having different
thickness until correct clearunce is
obtained. See Figure AT-83.

Specitied clearance:
1.6 to 1.8 mm

(0.063 to 0.071 in)

Available retaining plate

No. Thickness mm (in)
1 10,6 (0.417)
2 10.8 (0.425)
3 11.0(0.433)
4 11.2 (0.441)
S 11.4 (0.449)
6 11.6 (0.457)

AT151

Fig. AT-83 Measuring ring lo plate
clearance

4, Testing front clutch

With front clutch assembled on oil
pump cover, direct a jet of air into
hole in clutch drum. See Figure
AT-84.

AT-42

Fig. AT-84 Testing front clulch

Rear cluich

Disassembly

AT270

1 Rear cluteh drum 6 Retaining plate
2 Piston 7 Spring retainer
3 Dished plate 8 Drive plate

4 Coil spring 9 Driven plate

S Snap ring

Fig. AT-85 Sectional view of
rear clutch

). Take out snap ring @, retaining
plate @ . drive plate (5, driven plate
® and dished plate (7). Same tech-
nique can be applied as in disassem-
bling front clutch. See Figure AT-85S.
2. Remove snap ring from coil
spring retainer. See Figure AT-86.
o ST25420000
5 T (5T25420001)

/.T / AT154

Fig. AT-86 Remouing snap ring
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3. Blow out piston by directing u jet
of air into hole n clutch drum. See
Figure AT-87.

AT155

Fig. AT-87 Blowing out piston

Inspection

Refer to coverng topic under
“Front Cluteh.”

Assembly

Assembly is reverse order of disas-
sembly. Dip all parts in clean auto-
matic transmission Huid before as-
sembling. Note that the oumber of
drive and driven plates varies with
types of vehicles, For delails, refer to
Service Data & Specifications.

I, Alter rear clutch is assembled,
check to be sure that clearunce be-
tween snap ring (1% and retaining plate
21 is held within prescribed tolerances.
See Figure AT-88.

Specified clearance:
1.0 0 1.5 mm
(0.039 t0 0.059 in)

AT156

Fig. AT-88 Measuring ring to plate
clearance

Testing rear clutch
Install rear clutch on il pump
cOver.
Blow air under pressure into ol
hole to listen for definite cluteh opera-

tion as shown in Figire AT-89,

AT1B7

Fig. AT-89 Tesling rear clutch

Low & reverse brake

Disassembly

. Follow steps us per instructed on
page AT-38.

2. Blow oul piston by directing a jct
of air into 1l hole in cluteh piston.

Inspection

1. Check drive plate facing for weal
or damage; if necessary, replace. Refer
to Service Data & Specifications for
limits.

2. Test if piston return spring is not
weakened. Discard if weakened too
badly beyond use.

3. Replace any defective parts with
new ones.

Assembly

1. After low & reverse piston 1s
installed. assemble (hrust spring ring,
return spring, thrust washer and onc-
way cluteh inney race. With the aid of
Hex-head Extension ST25370000,
tghten hex-head slotted bolt 1.3 1o
1.8 kpg-m (9.4 to 13 tIb)

2. kuater dished place. drniven plate,
dnive plate and retainmg plate into
transmission case m this written order.
Install snap ring (o secure the instal-
lation.

Note: The number of drive and driven
plates varies with types of vehi-
cles. For detailed information,
refer to Service Data & Specifi-
cations.

3. Without disturbing the above
setting, check to be sure that clearance
between snap ring und retaining plate
Is held within specified limits. If nec-
essary. try with other plates having
different thickness until correct clear-
ance is obtained.
Specified clearance:
0.80 10 1.05 mns
(0.031 to 0.041 in)

4. Blow under pressure aiy into oil
hole in low & reverse biuke to listen
for definite brake operation as shown
in Figure AT-90.

Fig. AT-90 Tesling low & reverse
brake

Servo piston

Disassernbly

. Blow out piston by directing a jet
of air into hole w releaseside of
piston.

2. Remove servo

spring.

piston  return

Inspection

Check piston For wear, damage or
any other defects which might inter-
fere with proper brake operiation.

ATI159

Fig. AT 91 Removmmg piston
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Assembly

1. Prior to assemlbing, dip all parts
in clean automatic transmission fluid.
Reverse disassembly procedure to
assemble brake.
2. Use extreme cire (o avoid dam-
aging rubber ring when installing seal
Juce.
3. Blow under pressure air from
apply-side of piston (o listen for defi-
nite piston operation as shown in
Figure AT-93.

4.  With apply-side of piston plugged
with thumb, blaw air under pressure
into cylinder from release-side as
shown in Figure AT-94. If retainer is
raised a little, it is an indication (hat
attaching bolts are loosened, calling
for retightening.

Governor

Disussembly

I.  Separate governor from oil dis-
tributor by unscrewing attaching bolts.
2. To disassemble secondary gover-
nor, remove spring seat, spring and
secondary governor valve from valve
body in this written order as shown in
Figure AT-95.

3. If primary governor is to be djs-
assembled for any purpose, remove
spring seat, primary governor valve,
spring and spring seat.

Anchor end ptn

Band strut

Apply

Release

Return spring

6 Band servo piston stem

LV N

7 Band servo piston
8 Servo retainer
=i 9 Brake band assembly
= 10 Transmission case
I'\.I
>N
(0 AT271

Fig. AT-92 Sectional view of servo piston

Fig. AT-93 Testing piston
(Apply side)

/
I ATIBA

Fig. AT-94 Testing piston
(Release side)

Inspcction

1. Check valve for defective condi-
ion. Replace spring if found weaken-
ed too badly beyond use. Defective
piston should also be replaced with a
new one,

2. Examine if primary governor
slides freely without binding.

3. To determine if secondary gover-
nor is in good condition., blow air
under light pressure into hole at “A”
to listen for noise like 2 mode! plane.

AT-44

To control valve
{Governor pressure

(15)] *§ _

§

Uoy ol 24
Ergjh |~
L

I
f .. - :
From control valve E

[Line pressure (1)] ATO90
4 Oil distributor

5 Output shaft

| Primary governor
2 Secondary governor
3 Governor valve body

Fig. AT-95 Testing secondary
governor

Assembly
Reverse disassembly procedure to
assemble governor.

Note: Do not confuse primary gover-
nor with secondary governor.
After installation, check to be
sure that spring is not de-
flected.

Oil pump
Disassembly

}. Free pump cover from pump
housing by removing attzching bolts.
2. Take out inner and outer gears
from pump houisng.

Ingpection

1. Inspect gears for wear or damage
to gear teeth. Replace rubber ring if
found damaged excessively beyond
use.

2. Using a straight edge and feclers,
measure pump and gear clearances as
follows:

e Cledrance between inner (or outer)
gear and pump cover. See Figure
AT-96.

Standard clearance:
0.02 t0 0.04 mm
(0.0008 to 0.0016 in)

[Replace if going over 0.08 mm
(0.0031 in).]



AUTOMATIC TRANSMISSION

o Clearance between scal ring and
ring groove. See Figure AT-97.
Standard clearance:

0.04 10 0.16 mm
(0.0016 to 0.0063 in)

AT162
Fig. AT-96 Measuring clearance
Clearance
[ ey |,,_

. Seal ring

Fig. AT-97 Measuring clearance

Assembly

1. Set up pump housing and inner
and outer pump gears on il.

2. With the aid of Oil Pump Assem-
bling  Gauge ST25580000, install
pump cover to pump housing as shown
in Figure AT-98.

—

3

ulJ AT166

Fig AT-98 Centering oil pump

3. Temporarily tighten pump secur-
ing bolts.

4. Set the runout of oil pump cover
within 0.07 mm (0.0028 in) total
indicator reading. See Figure AT-99,

AT264

Fig. AT-99 Measuring runout

/ 5. Tighten pump securing bolts (o

specified torque 0.6 1o 0.8 kg-m (4.3
to 5.8 ft-lb).

Note: Be sure to align converter
housing securing bolt holes.

6.  Again, check the runout of oil
pump cover.

Note: When former Oil Pump As-
sembling Gauge is to be used,
make a screw hole in side of it.

Planetary carrier

The planetary carrier cannot be
divided into its individual components.

If any part or component is defec-
tive, replace the carrier as a unit.

Inpsection

Check with a feeler clearance be-
tween pinion washer and planetary
carrier. See Figure AT-100.

e Siandard clearance:
0.20 10 0.70 mim
(0.008 (o 0.028 in)

Clearance
el

AT167

Fig. AT-100 Measuring pinion washer
to carrier clearance

AT-45

[Replace if going over 0.80 nmum
(0.031 in).]

Control valve

The control valve assembly consists
of many precision parts and requires
extreme care when it has to be re-
moved and serviced. 1t is good practice
{o place parts in a part rack so that
they can be restored in valve body in
their proper positions. Added cuare
should also be exercised to prevent
springs and other small parts from
being scattered and Jost.

Before assembly, dip all parts in
clean aufomatic transmission {luid and
check (o be certain that they are free
of Jint and other minute particles. If
clutch or band is burnt or if oil
becomces fouled, the control valve as-
sembly should be disassembled and
flushed.

Disassembly

1. Remove bolts and nuts which
retain o1l strainer. Bolts may be re-
moved with a screwdriver, but it s
recommended 1o vse Hexagon Wrench
HT61000800 and Spinner Handie
HT62350000. See Figure AT-101.

2. Remove atlaching bolts. With
bolts removed, lower valve body,
separatc plate and upper vaive body
are {ree for removal. Sec Figure
AT-102.

Note: Do not allow orifice check
valve and valve spring in lower
vialve body from being scattered
and lost when removing sepa-
rate plite.

H1oeYunugon
HY 6238000

- aties

Fig. AT-101 Removing valve ho~
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AT171 i [P
Fig. AT-102 Remouing separate plate Fig. AT-103 Removing manual valve Fig. AT-104 Remouving side plate
3. Pull out manual valve as shown in Note: Do not work it off with screw-
Figure AT-103. drivers  to avoid damaging 6. Remove side plate. With side

nachine screws. )
: s plate removed, solenoid downshifi

4. Remove side plate. Take owt 5. Remove side plate; pull out pres- valve: throttle back-up valve, vacuum
“lst2nd™ shift valve, “2nd-3rd” shift sure regulutor valve, second loek valve, throttle valve, “2nd-3rd” timing valve
vilve, pressure modifier valve und pressure regulator plug and two valve and three valve springs are free for
three valve springs. See Figure AT-104. springs. removal.

*.

o "ﬁ? ,\ Spring seat
.'I s

Pressure regulator sieeve /A Pressure reguiator valve
I8

ff@%ya .//

s s
Prassure regulatar pluo %

Second lock wahe
Znd-3ed timing valve

Vacuum throttle valve

Manual valve ] S5 by I.
>

-
; f sj j 2nd-3rd shift plug' i s
161-2nd shft valve .. :
S f [ ‘ =~

2ad-3rd shift valve .. __ Salenoid down shift valve
Throttle back up valve
\ Prassure moddier valve
Fd

&
4

Fig. AT-105 Componenls paris of control valve
Inspection
I. Check valves for sign of burning tension;: if necessary, replace, 5. Check oll passages in valve body
and, if necessary, replace. 4. Examine if there is any sign of for sign of damage and other condi-
2. Check to be certain that ol damage or score murks on separate tions which might interfcre with prop-
strainer is in good condition. )T Tound plate. If left unheeded, ol will bypass er valve operation.
damaged in any manner, discard. correct oil passages causing many 6. Check bolts Tor stripped threads.
3. Test valve springs for weakened types of abnormalities n the system. Replace as required.

AT-46
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Valve spring chart

i i Installed
. Wire dia. ' den - No. of Free length
Valve spring mm (in) i aclive coi) mm (n) Length Load
mm (in) mm (in) kg (Ib)
T 13 6.0 15.0 324 26.5 5.5
i e (0.0512) (0.2362) (1.276) (1.043) (12)
Pressure reeulat 1.2 10.5 13.0 43.0 23.5 2.8
ressure regulator (0.0472) (0.4134) (1.693) (0.925) (6.2)
T 0.4 8.0 5.0 18.5 9.0 0.1
(RESIHE pRoditier (0.0157) | (0.3150) (0.728) (0.3543) | (0.2)
o g 0.6 6.0 16.0 32.0 16.0 0.625
=na s (0.0236) | (0.2362) (1.260) (0.630) (1.4)
; 0.7 6.2 18.0 410 17.0 1.40
2nd - 3rd shift (0.0276) (0.2441) (1.614) (0.669) (3.1
20d - 35d timin 0.7 5.5 15.0 32.5 27.0 0.55
- B (0.0276) (0.2165) (1.280) (1.063) (1.2)
- 0.8 6.5 14.0 36.0 18.8 1.92
t * hack-
Theottle back-up 0 5315) | (0.2559) (1.417) (0.740) (4.2)
Soleroid d hift 0.55 5.0 12.0 22.0 125 0.60
Tenoid
olenoid downshi (0.0217) (0.1969) (0.866) (0.492) 0.3)
Second lock 0.55 5.0 16.0 33.5 21.0 0.60
ceond foe 0.0217) | (0.1969) (1.319) (0.827) (1.3)
Throtle velief 09 5.6 14.0 26.8 19.0 2.19
° (0.0354) (0.2205) (1.055) (0.748) (4.8)
Orifice check 0.2 4.8 15.0 215 11.5 0.0!
nifice chec (0.0078) | (0.1890) (0.846) (0.453) (0.02)
Pri covern 0.45 8.3 5.0 21.8 7.5 0.215
rimary governor (0.0177) (0.3268) (0.858) (0.2953) (0.5)
T 0.7 8.5 5.5 25.1 10.5 1.10
econdary governos (0.0276) (0.3346) (0.988) (0.413) (2.4)
o —Free length _| Asserbly I. Slide viidve into valve body and e
5 - Asiinsialled | As=ntalled varticularly careful that they are not
o S 1 B 1“u,_.\_|\:1 Assembly 1s reverse order of disas- B e ')'_ we ‘ i
2 TR\ 1\ l I/ \I sembly. However, observe the follow- iorwd ] T = -
24 0 IR Al "{_\_t_‘///";'f ing assembly notes. Refer to Valve £l ,'_“'*'“.'Uj it plutci A
o Wiredia, ' Spring Chart and ilustration in as ﬂ;i\“'l e ML, T ) Ky | A5
sembling valve springs. Dip all parts in .
AT172 clean automaltic transmission fiuid Tiabhtenng torque:
before  assembly. Tighten parts to 0.25 10 0.35 kg-m
Fig. AT-105 Valve spring specifications whenever designated. (1.9 to 2.5 ft-lo)

AT~47
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8T25160000 g
HT61000800

AT173

Fig. AT-107 Installing side plate

3. Install orifice check valve, valve
spring, throttle relief valve spring and
steel ball in valve body.

Note: Install check valve and relief
spring so that they are properly
positioned in valve body.

4. Install upper and lower valves.
See Figure AT-108.

Tightening torque:
0.25 to 0.35 kg-m
(1.8 to 2.5 ftlb)
Reamer bolt tightening torque:
0.5 10 0.7 kg-m
(3.6 1o 5.1 ft-ib)

AT-48

ST25160000 £
HT61000800 &

AT174

Fig. AT-108 Installing valve body

5. Install oil strainer.

Tightening torque:
0.25t0 0.35 kg-m
(1.8 10 2.5 (t-1b)
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TROUBLE DIAGNOSES AND ADJUSTMENT
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As the roubles on the automatic
transmission can be mostly repaired by
doing simple adjustiment, so do not
disassemble immediately il the auto-
niatic transmission is in trouble.

Firstly inspect and adjust the auto-
matic transmission with nmounting on
vehicle by observing the trouble-
shooting chart,

If the trouble could not be solved
by this procedure, then remove and
disassemble the automatic transmis-
sion. It is advisable 1o check, overhaul
and repair each point in the order
itemized in the “Irouble-shooting
chart.”

1. In the “troubleshooting chart™
the diagnosis items are arranged in the
order from easy to difficull and there-
tore please follow these items. The
transmission should not be removed,
unless necessary.

2. The test and adjustment for trou-
ble diagnosis should be made on the
basis of standard values and the data
should be recorded.

INSPECTION AND
ADJUSTMENT BEFORE
TROUBLE DIAGNOSIS

Testing instrument for
inspection

1. Engine tachometer
2. Vacuum gauge
3. Oil pressure gauge

It is convenient to install these
instruments in a way that allows meas-
urements to be made fram the driver's
seat.

Checking oil level

In checking the automatic transmis-
sion the oil level and the condilion of
oil around the oil fevel gauge should be
examined every 5000 km (3,000
miles). These sleps are easy and effec-
tive in (rouble-shooting as some
change of oil conditions are linked
with developed troubles in many cases,

AT-49

For instance:

Lack of oil causes defective opera-
tion by making the clutches and
brakes slip, developing severe wear.

The cause of this operation is that
the oil pump has begun lo suck air
which caused oil foaming, thus rapidly
deteriorating the ol quality and pro-
ducing sludge and varnish.

Meanwhile, excessive oil is also bad
as in the case of a lack of o1l, because
of oil foaming by being stirred up by
the gears. Moreover, in high speed
driving with excessive oil in the trans-
mission the oil often blows out from
the breather.

1. Measuring oil level

When checking the (luid level, start
the cngine and run it until normal
operating temperatures [oil tempera-
ture: 50 to 80°C (122 to 176°F).
Approximately ten-minute operation
will elevite the temperature to this
range.] and enigne idling conditions
are stabilized. Then, apply the brakes
and move the transmission shilt lever




CHASSIS

through a)l drive positions and place
the lever in park “P” position. In this
inspection, the car must be pluced on a
level surface.

The amount of the oil varies with
the temperature. As a rule the oil level
must be measured after its tempera-
ture becomes sufficiently high.

(1) Fill the oil to the line “H.” The
difference of capacities between both
“H” and “L” is approximately 0.4
liter (7{/8 U.S.pt.. 3/4 Imper.pt.) and,
therefore, take care not to fill beyond
the line "H."

(2) At the time of the above
topping-up and changing of oil, care
should be taken of to prevent mixing
the oil with dust and water.

2. Inspecting oil condition

The condition of oil sticking to the
level gauge indicates whether to over-
haul and repair the transmission or
look for the defective part.

If the oil has deteriorated into a
varnish-like quality, it causes the con-
trol valve (o stick. The blackened oil
gives the proof of the burned clutch,
brake band, etc. In these cases, the
transmission must be replaced.

Notes: a. In oil level checking, use
special paper waste to handle
the level gauge and take care
not to let the scraps of paper
and cloth stick to the gauge.

b. Insert the gauge fully and
take it out quickly before
splashing oil adheres to the
gauge and then observe the
level.

¢. Use automatic transmission
fluigh having “DEXRON" iden-
tilifations only in the 3N71B
automatic transmission.

d. Pay attention because the
oil to be used differs from that
is used in the Nissan Full
Automatic Transmission
3N71A. Never mix the oil with
that.

Inspection and repair of oil
leakage

When oil Jeakage takes place, the
portion near the leakuge is covered
with o1l presenting difficully in de-
tecting the spotl. Therefore, the places
where o1l seals and gaskets arc
equipped are enumerated below:

(1) Converter housing

e The rubber ring of oil pump hous-
ing.

e The oil seal of oil pump housing.

® The oil seal of engine crankshaft.
The bolts of converter housing Lo
case.

(2) Transmission and rear extension

e Junction of transmission and rear
extension.
Oil cooler tube connectors.
Oil pan.
Qil-pressure ingpection holes (Refer
to Figure AT-112.

e The mounting portion of vacuum
diaphragm and downshift solenoid.

e Breather and oil charging pipc.
Speedometer pinion sleeve.

e The oil seal of rear extension,
To exactly locate the place of oil

leakage. proceeds as follows:

e Place the vehicle in a pit, and by
sampling the leaked oil, examine whe-
ther it is the torgue converter oil or
not. The torque converter oil assumes
a color like red wine when shipped
from the factory, so it is casily distin-
guished from engine oil or gear oil.

e Cleanly wipe off the leaking oil and
dust and detect the spot of oil leakage.
Use nonflammable organic  solvent
such as carbon tetrachloride (or wip-
Ing.

8 Raise the oil temperature by op-
erating the engine and shift the lever
to “D” 1o heighten the oil pressure.
The spot of oil leakage will then be
found more easily.

Note: As the oil leakage from the
breather does not take place
except when running at high
speed, it is impossible to locate
the spot of leakage with vehicle
stalled.
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Checking engine idling
rpm

The engine idling revolution should
be properly adjusted.

If the engine revolution is o low,
the engine does not operate smoothly,
and if too high, a strong shock or
creep develops when changing over
from “N” to “D” or “R.”

Specified idling speed:

600 rpm at “D" position
(750 rpm at “N” position)

Checking and adjusting kick-
down switch and downshift
solenoid

When the kick-down operation is
not made properly or the speed chang-
ing point is too high, check the kick-
down switch, downshift solenoid, and
wiring between them. When the igni-
tion key is positioned at the Ist stage
and the accelerator pedal is depressed
deeply, the switch contact should be
closed and the solenoid should click. If
it does not click, it indicates a defect.
Then check each part with the testing
instruments. See Figure AT-109.

Fig. AT-109 Downshift solenoid

Note: Watch for oil leakage from
transmission case.
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Inspection and adjustment

of manual linkage

The adjustment of linkage 1s cqual-
ly in‘-poriml as “Inspectjion of oil
level” for the automatic (ransnission.
Therefore. great care should be exer-
cised because defective adjustment will
result in the breakdown of the trans-

MISSION.

Inspection:

Pull the selector lever toward you
and turn it so far as “P"" to 17 range,
where clicks will be felt by hand. This
is the detent of manual valve in the
body. and indicates the correct posi-
tion of the lever.

Inspect  whether the pointer of
selector dial corresponds to this point,
and also whether the lever comes in
alignment with the stepping of posi-
uon plate when it is released.

Adjustment:

This procedure can be accom-
plished by referring to “*Removal and
Installation.”

Checking and adjusting
inhibitor switch

The inhibitor switch serves to light
the reverse lamp in the range “R” of
the trangmission operation and also to
rotate the starter motor in the ranges
“N"and “P.”
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| Inhibitor switch 6 Washer
2 Manual shatt 7 Nut
3 Washer # Inhibitor switch
4  Nut 9 Range sclect lever

5 Mianual plate

Fig. AT-110 Construction of inhibilor
switch

Check whether the reverse lamp
and the starter motor operate normal-
ly in these ranges. If there is any
trouble, first check the linkage. If no
defect s found in the linkage, check
the inhibitor switch.

Separate the manual lever from the
remote control selector rod and turn
the range select Jever to “N.”

Note: In the position “N’* the slot of
the manual shaft is vertical.

By the use of the tester, check the
two black-yeliow (BY) wires {rom the
inhibitor switch in the ranges “N” and
“P" and the two red-black (RB) wires
in the range “R" for continuity. Turn
range select lever to both directions
from euch lever set position and check
each continuity range. It is normal if
the electricity is on while the lever is
within an angle of about 3° on both
sides from each Jever set line. How-
ever, if its continuily range is obvi-
ously unequal on both sides, the
adjustment is required.

It any malfunction is found, un-
screw the fastening nut of the range
selector lever and two fastening bolts
of the switch body and then remove
the machine screw under the switch
body. Adjust the manual shaft conect-
ly to the position “N” by mecans of
the selector lever. (When the slot of
the shaft becomes vertical, the detent
works to position the shaft correctly
with a click sound.)

Move the switch slightly aside so
that the screw hole will be aligned
with the pin hole of the internal rotor
cambined with the manual shaft and
check their alignment by inserting a
1.5 mm (0.0591 in) diameter pin into
the holes, 1f the alignment is made
correct, fasten the switch body with
the bolts. pull out the pin and tighten
up the screw again into the hole, and
fasten the sciector lever as before.
Check over again the continuity with
the tester. If the malfunction still
remains, replace the inhibitor switel,

STALL TEST

The purpose of this test is to check
the transmission and engine for trou-
ble by measuring the maximum num-
bers of revolutions of the engine while
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vehicle is held in a stalled condition
and the carburetor is in full throtile
operation with the selector lever in

2

ranges “D.7 27 and 1" respectively

and by compairing the measured re-

sults with the standard values.
Standard stall revolution:

2,150 to 2,350 rpm
Components to be tested and test items

1. Clutches. brake and band in trans-
mission for slipping.

2. Torque converter for function

3. Engine for overall property

Stall test procedures

Before testing, check the enigne oil
and torque converter oil, warm up the
engine cooling water to the suitable
lemperature by warming up operation
at 1,200 rpm with the selector lever i
the range “P” for several minutes, and
warm up the torque converter oil to
the suitable temperature {60 to 100%C
(140 10 212°F)).

1. Mount the engine tachometer at a
location that allows good visibility
from the driver's seat and put a mark
on specified revolutions on the meter,

2. Secure the front and rear wheels
completely with chocks and apply the
hand brake. Be sure to depress the
brake pedal firmly with the left foot
before depressing down the accelerator
pedal.

3. Throw the sclector lever into the
range “D.”

4.  Slowly depiess the
pedal down (ill the thiottle valve iy
fully opened. Quickly read and record
the engine revolution wher the engine
begins to rotate steadily and then
release the accelerator pedal.

5. Turn the selector lever into “NT
and operate the enigne at approxi-

aceelerator

mately 1,200 rpm for more than one

minute to cool down the torque corn-

verter oil and coolant.

6. Make similar stall tests in the

“1%and “R

Note: The stall test operiation as spec-
ified in the item (4) should be
made within five seconds. If it
takes too long. the oil deterio-
cates and the clutches, brake

ranges “2.”
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and band are adversely af-
fected. Sufficient cooling time
should be given between each
test for the four ranges “D,”
“2.7 “1” and “R.”

Judgement

1. High stall revolution more than
standard revolution

If the engine revolution in stall
condition is higher than the standard
values, it indicates that one or more
cluiches in the transmission are slip-
ping and, therefore, no further test is
required.

For the following abnormalities,
the respective canses are presumed.

e High rpm in all ranges . .. Low line
pressure

e High rpm in “D,” “2" and “1” and
normal rpm in “R"” ... Rear clutch
slipping

e High rpm in “D” and “2" and
normal rpm in “1”...Ore-way
clutch slipping

e High rpm in “R” only ... Front
clutch or low and reverse brake
slipping

To determine which is slipping,
either front clutch or low and reverse
brake, a road test is needed.

lf, while coasting after starting with
the lever in “1™ range, engine braking
does not work properly, it is deter-
mined the low and reverse brake is
slipping. Otherwise, the front clutch is
slipping.

The slipping of the band brake is
difficult to ascertain. However, if it
occurs with the lever in “2” ruange, the
enigne revolution increases up to the
same level as in “lst” speed and
therefore it can be found out by
carefu] observation. It 1s impossible to
check it in the stall test.

2. Standard stall revolution

If the enigne revolution in stall
condilion is within the standard
values, the control elements are nor-
mally operating in the rapges “D.”
271" and “R.”

Also, the engine and one way
clutch of the torque converter are
normal in performance and operation,

The one way clutch of the torque

converter, however, sometimes sticks.
This should be determined in the road
test.
3. Low stall revolution less than
standard revolution

If the eongine revolution in stall
condition is lower than the standard
vahies, it indicates that the engine is in
abnormal condition or the torque con-
verter’s one-way clutch is slipping.

4. Others

(1) If the accelerating performance
is poor until vehicle speed of approxi-
mately 50 km/h (30 MPH) is attained
and then normal beyond that speed, it
can be judged that the torque con-
verter’s one-way clutch is slipping.

(2) It the torque converter’s one-
way clutch sticks, vehicle speed cun
not exceed approximately 80 km/h

Car speed at gear shift

(50 MPH) in the road test. In such a
case, the torque converter oil tempera-
ture rises up abnormally and so special
cure is required.

(3) Il the (ransmission does not
operate properly in all vehicle speeds,
it indicates poor engine performance,

ROAD TEST

An accurate knowledge of the auto-
matic transmission is prerequisite (o ils
exact diagnosis by a road test.

[t is recommended to prepure a
diagnosis guide chart in which are
written the standard vehicle specds for
cach stage of the up- and down-
shiftings. Measured vehicle speeds are
to be filled in the adjoining column in
each testing.

Also it is adwisable to mount a
stopper for positioning the throttle
opening.

Throttle opening - . 0¥ 1 s 3
T Gear shift Propeller shaft rpm
D, — D, 1,660 to 2,160
Kick-down D, y Dj 3,030 to 3,530
(0) D, — D, 3,180 to 2,680
D, — D 1,650 to 1,150
D, D, 330 to 830
Half throttle D, — Dy 1,530 to 2,030
i e, Daor 1,260 1o 760
D; — D '
D, — D 700 Max.
Full throttle
1 — 1, * 1,710 to 1,210
() 2 1
Mininuum
throttle I,  — 1, *I 1,710 to 1,210
(450)

*| Reduce the speed by shifling to “1’

(output shaft 2,000 rpm).

range from “D” range

Note: Car speed can be calculated by the following formula;

2 xaxr x Npx 60

V =
R x 1.000
where, V = Car speed (km/h)

Np= Propeller shaft revolution (rpm)

Ri.= Final gear ratio
r = Tire effective radius (m)

7 = The ratio of circumference of a circle to its diameter: 3.14
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Checking speed changing
condition

The driver's feeling dunng gear
changes should also be checked ai-
tentively.

1. A sharp shock or unsmoothness
are felt during a gear change.

2. A gear change is made with a long
and dragging feeling.

These indicate that throttle
pressure is too low or some valve
connected to the throtlle is defective.

the

Checking items during
speed change

). In “D” range, gear changes, D;—
D; — Dy are effected. In “R™ range,
the speed does not increase.

2. The kick down operates properly.
3. By moving the lever from "'D”
mto “1.” gear changes Dy—»2(1;)—
I, are effected. In the ranges “1,"
and “1,,” the engine braking works
properly.

4. In “1 the speed does not in-
crease.

S. Should be quickly fixed at “2"
J'éll'lgﬂ.

6. In “P,” vehicle can be parked
properly.

I{ any malfunction occurs in the
second gear during the road test, that
is, il vehicle shakes, drags or sling in
shifting up from “D;,” directly to
“Dy" or in shifting up from “D,” to

0r—
(Full throttle) | K]ckdowuafge

“Dy.” the brake band should be ad-
justed. If 1hese troubles remajn after

Shift schedule

the brake band is adjusted, check the
servo piston seal for oil leakage.
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o
Y | 1
5 & 1004 2
g e
u
8 &
o g 200
e
& £
o .
Z 9 3
-mmHg
400
soob — — F ! == =
0 500 1000 1500 2000 2500 3000 3300 4000
Output shaft speed (rpm) .
ATI112

LINE PRESSURE TEST

When any slipping occurs in clutch
or brake, or the feeling during a speed
change is not correct, the line pressure
must be checked.

Measuring the line pressure js done
by a pressure gauge attached to two
pressure measuring holes after re-
moving blind plugs located at trans-
mission case. See Iigure AT-112.

The line pressure measurement is
begun at idling and taken step by step
by enlarging the throttle opening.

1. A sharp shock in up-shifting or
too high changing speeds are caused
mostly by too high throttle pressure.
2. Slipping or incapability of opera-

Line pressure (governor feed pressure)

Fig. AT-111 Shift schedule

tion is mostly due to oil pressure
leakage within the gear trains or spool
valve.

I Line pressure
2 Governor feed
3 Servo release pressure

Fig. AT-112 Measuring line pressure

=i

At cul back point

After cut back

Range Throtlle opening [under approximately [over approximately
| 15 kmi/h (9 MPH)] 35 km/h (22 MPH)|
Unit: mmHg I Unit: kg/em?2 (psi) Unit: Kg/em? (psi)
upy Full throttle 0 : 9410 11.0 (134 (0156) 5510 65 ( 78to 92)
Minimum throttle 450 30w 40 (430 57 3.010 4.0 ( 43t0 57)
i Full throttle 0 100to 120 (14210 171) 5.5t0 7.0 { 78 o 100)
; Minimum throttle 450 6010120 ( 85tol71) 5510 7.0 ( 7810 100)
g I'ull vhrottle 0 14.0 1o 16.0 (199 to 228) 14.0to 16.0 (199 to 228)
Minimum throttle 450 3010 S5 ( 43t0 78) 30to S5 (4310 78)
Notes: a. The line pressure doring idling corresponds to the oil pressure before cut down at minimum throttle.

b. The oil pressure “After cut back’™ means that after the pressure modifier valve has operated.
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Judgement in measuring
line pressure

I. Low idling line pressures in the
ranges ‘D, 2" “1,"” “R” and “P.”

It can be attributed to trouble in
the pressure supply system or too low
output of power caused by:
(1) A worn oil pump
(2) An oil pressure leakage in the oil
pump, valve body or case
(3) A sticking regulator valve
2. Low idling, line pressures in cer-
tain ranges only

It is caused pressumably by an oil
leakage in the devices or circuits con:
nected to the relevant ranges.
(1)  When there 1s an oil leakage in
the rear clutch and governor, the line
pressures in “D,™ “2* and *1’" are low
but the pressure is normal in “R.”
(2) When an oil leakage occurs in
the low and reverse brake circuit, the
line pressures in “R” and “P” are low
but the pressure is normal in “D.” “2"
and “1."
3. High idling line pressures

It is presumed to be caused by an
increased vacuum throttle pressure
owing to a leakage in the vacuum tube
or diaphragm or by an increased line
pressure due to a sticking regulator

valve.

Vacuum leakage is checked by di-
rectly measuring the negative pressure
after removing the vacuum pipe.

A puncture of the vacuum dia-
phragm can be eusily ascertained
because the torque converter oil is
absorbed into the engine and the
exhaust pipe blaws up the white
smoke.

4.  Checking items when the linc
pressire is increasing

In this checking, the line pressure
should be measured with vacuums of
450 mmilg and O mmHg n accordance
with the stall test procedure.
test procedure.
(1) If the line pressures do not
increase despite the vacuum decrease,
check  whether the vacuum rod is
incorporated.
(2) If the line pressures do not meet
the standard, it is caused mostly by a
sticking pressure regulating valve, pres-
sure regulating valve plug. or amplifier.

TROUBLE-SHOOTING
CHART

Inspecting items

I, Inspection with automatic trans-
mission on vehicle,
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Oil level

Range select linkage

Inhibitor switch and wiring
Vacuum diaphragm and piping
Downshift  solenoid, kick-down
switch and wiring

Engine idling rpm

Oil pressure (throttle)

Engine stall rpm

Rear lubrication

Control valve (manual)

Governor valve

Band servo

Transmission air check

Oil quantity

Ignition switch and starter motor
Engine adjustment ang brake in-
spection

TO ™ Mm@ »
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[

Inspection after inspecting auto-
matic transmission on vehicle.
m Rear clutch
n Front clutch
q Band brake
t Low and reverse brake
Oil pump
t Leakage of oil passage
One-way clutch of torque converlter
One-way clutch of transmission
Front clutch check ball
Parking linkage
Planetary gear

< X £ < c
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Trouble-shooting chart for 3N71B Automatic Transmission

(The number shown below indicates the sequence of the checking items to be taken up.)

Trouble ABCD[EFGH IJKLMNOP | mngr|stuyv|w
= . |

Engine can not start in “N,” “P” 9 3
ranges.

Engine start i other range than “N,” 12
“P”’ ranges. ‘
Sharp shock in shifting from “N™ to

“D™ range.
Vehicle will not run in “D™ range (but 1
runs in 2.7 1 and “R” ranges). '
Vehicle will not run in “D;”" )" 27

ranges (but runs in “R™ range). 12,
Clutch slips. Very poor acceleration.

Vehicle will not run in “R” range (but

runs in “D.” 2™ and 17’ ranges.) 12,
Clutch slips. Very poor acceleration,

Vehicle will not run in all ranges. 12,
Clutches or brakes somewhat slip 12

in starting. -
Vehicle runs in “N™ range. 1.
Maximum speed not aitained. 1 2
Acceleration poor. '
Vehicle braked by throwing lever into

“R” range.

Large creep.

No creep at all. 12 .
Failure to change gear from “2nd”

S o7 1.

to " 3rd.

Failure to change gear from *“1st” 1

to *2nd.” '
Tog high gear change point in case

from “lst" to “2nd,” from “2nd”

to “3rd.”

Gear change from “Ist” to “3rd”

Oceuss,




CHASSIS

T
Trouble ABCD|EFGH|(IJKLMNOPImngristuv|wxy

Too sharp shock in change {from 1 5 4. 5 3 . ®.
“lst™ to “2nd.”
Too sharp shock in change from 112 . 3. 3. 5| 4. . ®.
“2nd" to “3rd.”
Almost no shock or clutches
slipping in change from “Ist” to 12.3 4. 6. 8|75, - ®. |- 0.
*“2nd.”
Almost no shock or slipping in [
change from “2nd" to “3rd.” 12.3 4 . 6. 8|75 . NO¥ .®. .| @
Engine extremely races. -
Vehi.clc b raked"by gear change from 9 . 1 OO, . ®
“1st” (o “2nd.
\.’chiL:Ec braked ‘I‘)y gear change from 3 . 9 1. L@ .
“2nd™ (o “*3rd.
Failure to change gear from 1 346|502 @®.|. 0.
*31d" to *2nd.”
Failure to change gear from **2nd” 1 346l52. @ _ ®] A
to “Ist™ or from “3rd" to *“1st.”
Gear change shock felt during car
speed decrease by releasing RS BA (B 56 . L @-
accelerating pedal. ':
Too high change point in case from
“3rd™ to “2nd,” from “2nd” to a2 @ .k . 56 . . @.
“lst,”
Kick-down does not operate by
depressing pedal in “3rd™ within L s G 45 3 . .® .- D.
kick-down vehicle speed.
Kick-down operates or éngine
overruns by depressing pedal in
“3rd” beyond kick-down vehicle 1.2 3. 56 .74, - ®- qOF
speed limit.
Extremely races or slips in chang-
ing from “3rd” to “2nd™ by 1 2 . 4. 6|5 3. .D®.| . ®. qv .
depressing pedal.
Failure to change from “3rd"” to “2nd”

. ; , . . 3 . ; a| el
by changing lever into *“2” range. i )i A 9 ® @
Gear change from “2nd" (o “1st”
or from “2nd” to *“3rd” in *2” 1 2. 3.
range. L
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Trouble ABCD|EFGH |IJKL|MNOP mnqustu”’;xy
P ke
No shock at changing from “1” to 1B el b g g 0 . ‘
“2" range or engine extremely races. . : { ; °“ v s @ [0y .l
: “” 1] “wa ' e T B
Failure 1o change from “3rd” to “2nd L ! 157 s ®6 o

by turning lever into “1” range.

‘ngi ake does not (;_c.rutc n s ks T
Engine brake p 12433©@L

1" range.

Gear change from *“1st” to “2nd"” |

or from ‘“2nd” to “3rd"" in 1" Ll e i U (R S [ P I | -
range. |
Does not change from “2nd" |
ang 2 - |
s s e [ T8 s e - . . :
to “1st’* in “1” range. } 456 ® |
— : | S
Large shock changing from “2nd™
et #s i 2 |. 4 3 .6 . |
to “Ist™ in 17 range. _
Vehicle will move when changing into
“P” range or parking gear does not e O O e e T (A )

disengage by turning off “P" range. |

- OO BB . |- - ©®

Transmission overheats. o oesitlc.- 34|26 . 8|7 5.

I
Qil shoots out during run. '
White smoke issues out from tail 1. .3]..56(27..(84..|.000@0®».- . . @
pipe during run. | ‘

Offensive smell at oil charging

1. . 0. .. .]....].2..|0206@®D.|. .0
Transmission noise in “‘P” and “N”
ranges.

Transmission noise in D, “2.” “]”
and “R" ranges.
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Trouble-shooting guide for 3N71B Automatic Transmission

Order Test item Procedure
Checking 1. Ol level gauge Check gauge for ol level and leakage before and after each
test.
2. Downshift solenoid Check by sound whether solenoid operates when depressing

. Manual linkage

. Inhibitor switch

. Engine idling rpm.

. Vacvum pressure of vacuum

pipe.

. Operation in each range.

accelerating pedal fuily with jguition key “ON.”
Check changing conditions inio “P,” “R;” “N,” D/ “2"
and “1” ranges by moving selector lever.

Check whether starter operaies in “N’ and “P” ranges only
and whether reverse lamp operates i “R” range only.

Check whether idling rpm mect stundard.

Checking whether vacuum pressure is more than 450 mmHg
in idling and whether it decreases with increasing rpm,
Check whether transmission engages positively by shifting
(tN))"_)A(D’3) ((N)\_-)ixz)ss :lN\)__’n(l!) and L(N’!—_)((R“ ral]ge
while idling with brake applied.

8. Creep of vehicle. Check whether there is any creep in “D,” “2,” “1” and

“R” ranges.

Stall test 1. Oil pressure before testing. Measure line pressures in D" “2” “]1.”" and “R’ range
while idling.
2. Stall test. Measure engine rpm and line pressure in “D," *2."" “1™ and

“R™ ranges during full throttle operation.

Notes:

a. Temperature of torque converter oil used in test should
be from 60° to 100°C (140° to 212°F)i.e., sufficiently
warmed up bui not overheated.

b. For cooling oil between each stall test for “D." ©2,”
“I"" and *“‘R” ranges, idle engine, i.e., rpm at about 1,200
rpm for more than 1 minute in “P” range. Measurement
time must not be more than 5 seconds.

3. Ol pressure after testing Same as the item |.

Road test

. Slow acceleration,

Ist—»2nd,
2nd—3rd

. Quick acceleration,

Ist—2nd
2nd—»31d

. Kick-down aperation,

3rd—2nd or 2nd —» st

Check vehicle speeds and engine rpm in shifting up Ist—
2nd range and 2nd— 3rd range while running with lever in
“D” range and engine vacuum pressure of about 200 mmHg.

Same as the item 1 above excepl with engine vacuum
pressure of 0 mmHg (ie., in position just before kick-
down).

Check whether the kick-down operates and measure the
time delays while running at 30, 40, 50, 60, 70 km/h (19,
25, 31,38, 44 MPH) in “D4” range.

AT -5HR
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Order Test item Procedure
4. Shift down, Check vehicle speeds and engine rpm in shifting down 3id
D;—D,—D, — 2nd — Ist (conlinued) while coasting with accelerating
pedal released in D" range and engine vacuum pressure of
about 450 mmHg.
S. Shift down, Check for shifting down Dy —» 1, and ¢ngine braking, and
Dy— 1, >l further for shifting down 1, —»1, and engine braking, after
shifting the Jever into ““1” range with the accelerator pedal
released and the engine vacuum pressure of 0 mmHg while
driving at about 50 km/h (31 MPH) in “D;" range.
6. Shift down, Check for quick shifting down D3y —»2 and engine braking,
Dy—2 after shifting the lever into “2” range while driving at about
50 km/h (31 MPH) in “D3” range.
Further, check the transmission for being locked to the 2nd
gear ratio regardless of vehicle speed.
7. Shift up, Check for the transmission not shifting up during accelera-
1,—1, tion, when starting in “1” range.
8. Shift up or down when start- Check the transmission for not shifting up or down during
ng in “2”" range. acceleration or deceleration, when starting in “2* range.
9. Parking. Confirm that vehicle will nol move on grade when shifting
to “P” range.
Others Abnormal shock, oil leakage. Put on record of observed conditions during these tests

such as gear noise, abnormal noise of clutches and
acceleration performance.
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SERVICE DATA AND SPECIFICATIONS

General specifications

Torque converter

Type

Stall torque ratio

Transmission

Type

Control elements:

Gear ratio

Selector positions

Ol pump
Type
Number of pump
Oil
| Capacity

Hydraulic control system

Lubrication system

Cooling system

Multiple-disc clutch covverervicieiiiiiis

Band brake

Multiple-disc brake ........ccooeeiiiis

One-way clutch

Ist

2nd

3rd
Reverse

P (Park)

R (REVEISE) ieveereesrieiseeeeeeceeseeanesannes
N NG i et B et

D (Diriva) i e et ot (- [ L

2 (20 1BEK) ..ot e e e
1 (Lock up)! I8 s s SR S =,

AT-60

. Symmetrical 3-element [-stage 2-phase torque

converter coupling

. 20:1

3-speed forward and one-speed reverse with
planetary gear train

2

l
|
1

e 2458
... 1.458
... 1.000

b Dot

.. The transmission is placed in neutral. The output

shaft is fixed. The engine can be started.
Backward running

The transmission is in neutral. The engine can be
started.

Up- or downshifts automatically 10 and from Jst,
2nd, and top

Fixed at 2nd

Fixed at low or downshifts from 2nd

. Internally intermeshing involute gear pump
.

.. Automatic transmission fluid “Dexron’ type
. 5.5 liters (5 7/8 U.S.qts., 4 7/8 Imp.qts.)

Approximately 2.7 liters (2 7/8 US.qls., 2 3/8
[mp.qts.) in torque converter

.. Controlled by detecting the negative pressure

of intake manifold and the revolution speed of
output shaft.

. Forced lubrication by an oil pump

... Water-cooled by a circulation-type auxiliary

cooler (located at the radiator).



AUTOMATIC TRANSMISSION

Specifications and adjustment

Automutic transmission assembly

MO COUR MUMDBET oo et e e e e ea e

Torque converter assembly

Stamped mark on the T/C oo

Front clutch
Number of drive plates

Number of driven plates

Clearance NI (1) st

Thickness of retaining plale MM (1) oo e

Rear clutch

INUDET OF AEIVE PlALES 1eiitiii et ettt et e e e e eeeeee e

Number of driven plates oo

Clearance mm (in)

Thickness of retaining plate  mm (in)
Low & reverse brake

Number of drive plates

Number of driven plates

Clearance mm (in)

Thickness of retaining plate  mm (in)

Brake band

Piston size mm (in)
Big dia.
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Control valve assembly

Stamped mark on strainer

Governor assembly

Stamped mark on governor body

AT-61

X0700

20-D

.3

3
1.6 10 1.8 (0.0630 10 0.0709)

10.6 (0.417)
10.8 (0.425)
11.0 (0.433)
11.2(0.441)
1.4 (0.449)
1.6 (0.457)

6
6
1.0 to 1.5 (0.039 to 0.059)

. 4.8(0.189)

.5

S

. 08010 1.05 (0.031 10 0.041)
. 7.8(0.307)

8.0 (0.315)
8.2 (0.323)
8.4 (0.331)
8.6 (0.339)
8.8 (0.346)

. 80 (3.150)

50 (1.969)

. 24

g
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CHASSIS

Engine idling and stall revolution

{Engine with emission control device)

[dling revolution rpm
Stall revolution rpm
Tightening torque kg-m(ft-1b)

Drive plate to crankshafi

Drive plate to torque converter

CONVETLET NOUSINME 10 ENRINE Lo iviii it ee et e eee e ee st e ee et e e s et ctee e e eatte s et e e e ans
Transmission case to converter HOUSING ..o e

Transmission Case 1O Fear EXEENSION ..ot e e eearscrrrr e ianeseaaree e et eianerenn s eanes

Oil pan to transmission case

Servo piston retainer to transmission case

Piston stemy (when adjuting band brake) ..o

Piston stem lock nut

One wity clutch inner race to tranSMISSION CASE ....cueiieoroiviueeersiainsi e eesees e senssre e ees

Contro) valve body to transmission casc

Lower valve body to upper valve body ..o

Side plate to control Valve BOAY .....c.ooivieiiiiiiiiieseitciri ettt ecesis e nenbesnbes

Nul( for control valve reamer bolt

O1) strainer, (0 L oWer B O i s e iocts dbi ot oo oy s £550 s

Governor valve body to oil distributor

Oil pump howsing to Ol PUMP COVET  uiiiis i e st et sere e enma e s e s ssae s sabeseraes

Inhibitor switch to transmission case

Manual shaflt lock nut

Lock nut for oil cooler pipe connector 10 transmission Case .......ccccocvveireieariereciiennnns

Qil cooler pipe connecting nut

Test plug (oil pressure inspection hole)

Support actuator (parking rod inserting position) 10 rear eXtension ...........cccueeeeeens

Oil charging PIPE (0 CASE  ..uiiveruiiuiiiueitiet ettt ermeree e ste et e eue st ss et e sban s et sraebsebsani

Dust cover to converter housing
Selector range lever to manual shaft
Sclector rod lock nut

Control lever bracket to floor

Control lever knob to lever

* Turn back two turns after tightening.

AT-62

600 at “D” position
(750 at “N” position)

2,150 to 2,350

. 14.0t0 16.0
.. 40t050

4.0t05.0

..4.0t05.0

20t0 2.5

.. 0.5100.7
.. 0510.7

.20 1.5

. 1.5104.0

1.311.8

.. 0.55100.75

0.25 t0 0.35
0.25100.35

.. 05100.7
.. 0.25t00.35
. 051007

06100.8

.. 0.5100.7
.. 3.0104.0

301050

. 07t01.1
.14 te 2.1

0810 1.1
0.55 10 0.78

.. 0.55100.75
. 301040
. 08to .l
. 08tol.]
.. 0.20100.25

{101 10 116)
(30 to 36)
(30 to 36)
(30 (o 36)
(1510 18)
(36t05.1)
(3.6 10 5.1)
(8.7 10 10.8)
(111t029)
(9.4 to 13)
(4.0 (b 5.4)
(1916 2.5)
(1.9 o 2.9)
(3.6 10 5.1)
(1.9 t0 2.5)
(3.6 10 5.1)
(44t058)
(3.6105.1)
(22 10 29)
(22 to 36)
(5.0 10 7.9)
(10 10 15)
(5.8107.9)
(4.0 10 5.4)
(4.010 5.4)
(22 to 29)
(581079

(5.8 10 7.9)
(1.4 to 1.8)
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