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DIVISION |
TROUBLE DIAGNOSIS

76-1 SEQUENCE FOR TURBO HYDRO-MATIC 400
TRANSMISSION DIAGNOSIS

1. Check and correct oil level.
2. Check detent switch.
3. Check and correct vacuum line and fittings.

4. Check and correct manual linkage. See Group 73.

5. Install o1l pressure gage.

6. Road test car.

a. Road test using all selective ranges, noting when
discrepancies in operation or oil pressure occur.

b. Attempt to isolate the unit or circuit involved in the

malfunction.

c. If engine performance indicates an engine tune up is
required, this should be performed before road testing
is completed or transmission correction attempted.
Poor engine performance can result in rough shifting

or other malfunctions.
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76-2 TURBO HYDRA-MATIC 400 TRANSMISSION
OIL CHECKING PROCEDURES

Before diagnosis of any transmission complaint is
attempted, there must be an understanding of oil
checking procedures and what appearance the oil
should have. Many times a transmission malfunction
can be traced to low oil level, incorrect dipstick,
improper reading of dipstick, or oil appearance;
therefore, a careful analysis of the condition of oil and
the level may eliminate needless repairs.

When checking oil level in the Turbo Hydra-matic
400, the procedure outlined in Paragraph 76-41,
subparagraph C, should be observed to obtain the most
accurate reading.

Also, when the dipstick is removed, it should be noted
whether the oil is devoid of air bubbles or not. Oil
with air bubbles gives an indication of an air leak in
the suction lines, which can cause erratic operation and
slippage. Water in the oil imparts a milky, pink cast to
the oil and can cause slipping.

76-3 EXTERNAL OIL LEAKS

A. Determining Source of Oil Leak

Before attempting to correct an oil leak, the actual
source of the leak must be determined. In many cases,
the source of the leak can be deceiving due to "wind
flow”” around the engine and transmission.

The suspected area should be wiped clean of all oil
before inspecting for the source of the leak. Red dye is
used in the transmission oil at the assembly plant and
will indicate if the oil leak is from the transmission.

The use of a ""Black Light” to locate the point at which
the oil is leaking is helpful. Comparing the oil from
the leak to that on the engine or transmission dipstick,
when viewed by black light, will determine the source
of the leak - engine or transmission.

Oil leaks around the engine and transmission are
generally carried toward the rear of the car by the air
stream. For example, a transmission oil fill pipe to case
leak will sometimes appear as a leak at the rear of the
transmission. In determining the source of a leak,
proceed as follows:

A "BLACK LIGHT” testing unit can be obtained from
your local service tool supplier.

1. Degrease underside of transmission.

2. Road test to get unit at operating temperature. (180
degrees F.)

3. Inspect for leak with engine running.

4. With engine off, check for oil leaks due to the raised
oil level caused by drain back.

B. Possible Points of Oil Leaks

1. Transmission Oil Pan Leak

a. Attaching bolts not correctly torqued.

b. Improperly installed or damaged pan gasket.

c. Oil pan gasket mounting face not flat.

2. Case Extension

a. Attaching bolts not correctly torqued.

b. Rear seal assembly damaged or improperly installed.

c. Extension to case, gasket damage or improperly
installed.

d. Porous casting. See paragraph C.

e. Output shaft ”O” ring damaged.

3. Case Leak

a. Filler pipe ”O” ring seal damaged or missing;
misposition of filler pipe bracket to engine "loading”

one side of O ring.

b. Modulator assembly "“O” ring seal damaged or
improperly installed.

c. Electrical connector ”O” ring seal damaged or
improperly installed.

d. Governor cover bolts not torqued, gasket damaged
or leak between case face and gasket.

e. Speedometer gear "O” ring damaged.

f. Manual shaft lip seal damaged or improperl
installed.

g. Parking pawl shaft cup plug damaged, improperly
installed.

h. Line pressure band release tap plug loose.

1. Vent pipe (refer to item 3).

j- Porous casting. See subparagraph C.

4. Leak at Front of Transmission

a. Front pump seal leaks.

(1) Seal lip cut. Check converter hub for nicks, etc.

(2) Bushing moved forward and damaged.
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(3) Garter spring missing from seal.

b. Front pump attaching bolts loose or bolt seals
damaged or missing.

c. Front pump housing ""O” ring damaged or cut.
d. Converter leak in weld area.

e. Porous casting (pump).

5. Oil Comes Out Vent Pipe

a. Transmission over-filled.

b. Water in oil.

c. Foreign matter between pump and case or between
pump cover and body.

d. Case - porous, front pump cover mounting face shy
of stock near breather. See subparagraph C.

e. Pump to case gasket mispositioned.
f. Incorrect dipstick.
g. Cut ”O” ring or grommet on filter.

h. Pump - shy of stock on mounting faces, porous
casting, breather hole plugged in pump cover.

C. Case Porosity Repair

Turbo Hydra-Matic 400 transmission leaks caused by
case porosity have successfully been repaired with the
transmission in the car by using the following
recommended procedures:

1. Road test and bring the transmission to operating
temperature, approximately 180 degrees.

2. Raise car on a hoist or jack stand, engine running
and locate source of oil leak. See subparagraph B.

Use of a mirror is helpful in finding leaks.

3. Shut engine off and thoroughly clean area to be
repaired with a cleaning solvent and a brush air dry.

4. Using instructions of the manufacturer, mix a
sufficient amount of epoxy, Group 0.423, Part No.
1360016, or equivalent to make repair.

Observe cautions of mfg. in handling.

5. While the transmission case is still HOT, apply the
epoxy to the area to be repaired. A clean, dry soldering
acid brush can be used to clean the area and also to
apply the epoxy cement.

Make certain the area to be repaired is fully covered.

6. Allow cement to cure for three hours before starting
engine.

7. Road test and check for leaks.

76-4 VACUUM MODULATOR DIAGNOSIS

The vacuum modulator, see Figure 76-1, has three
areas to be checked. If any one of the three (3) areas
fail to pass the prescribed checks, the modulator must
be replaced.

1. Bellows Comparison Check

Using a comparison gage, furnished with Dealer
Service Information Bulletin 67-1-37, one per dealer,
compare the load of a known good modulator of the
same part number with the modulator in question.
Refer to modulator usage chart in paragraph 76-41,
subparagraph A.

To check bellows load proceed as follows:

a. Insert one end of the comparison gage into the
suspected defective modulator sleeve. Insert the
opposite end of the gage into a known good modulator
of the same part number as the suspected defective
modulator. Refer to modulator usage chart in
paragraph 76-41, subparagraph a. The part number of
the modulator assembly is located on the back side of
the modulator.

b. Holding the modulators in a horizontal position, see
Figure 76-2, bring them slowly together under
pressure. The modulator bellows in question, if
defective, will reach the center line of the comparison
gage before the known good modulator lines up with
the outer gage line. See Figure 76-3.

If the modulator bellows in question is good, both
modulator assemblies will be within the outer gage
lines as the assemblies are slowly brought together. See
Figure 76-4.

2. Vacuum Diaphragm Leak Check

BELLOWS _ IPHRAGM
«p

SLEEVE

Figure 76-1 - Vacuum Modulator Assembly
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MODULATOR PART NUMBER
IS LOCATED ON BACK SIDE

F
COMPARISON ? THE ASSEMBLY

GAU‘GE

HOLD MODULATORS IN A HORIZONTAL POSITION,

AS SHOWN, BRING THEM SLOWLY TOGETHER

UNDER PRESSURE. 74-420

Figure 76-2 - Holding Modulators in Horizontal

Position
MODULATOR KNOWN GOOD
IN QUESTION MODULATOR

=y _\ /'—\

Figure 76-4 - Modulator Bellows (Good)

Turn modulator so vacuum line stem points down-
ward. If transmission oil comes out, the vacuum
diaphragm is defective. Gasoline and/or water vapor
may settle in the vacuum side of the modulator. If this
is found WITHOUT the presence of oil, the modulator
MUST NOT BE CHANGED.

Check solution that comes out of the modulator for
evidence of lubricity. If the solution does not have the
feel of oiliness it can be assumed the solution is a
mixture of gas and/or water. The only way
transmission oil can be on the vacuum side of the
modulator is by a leak in the vacuum diaphragm.

If oil is found, the modulator must be replaced. If oil is
not found in the vacuum side of the modulator but the
transmission oil level is continually low, and No
external leaks are found, there is a possibility that a pin
hole leak exists in the diaphragm and the modulator
should be replaced.

3. Inspection for External Damage
a. Check for dents or cracks in modulator.

b. Check modulator valve sleeve alignment. Roll
modulator on a flat surface to determine if the sleeve is
concentric to the modulator can. See Figure 76- 5. If
the sleeve is bent, runout will be visible, and modulator
must be replaced.

If the modulator passes the above checks, the following
items should also be checked as a possible cause of the
problem.

1. Check freeness of modulator valve in modulator.

2. Check freeness of modulator valve in transmission
case.

3. Check the vacuum line from the manifold to
modulator for holes, cracks or dents. Check the rubber
hose connections at the modulator and at the intake
manifold for leaks.

MODULATOR CAN

'y

MODULATOR
SLEEVE

ROLL MODULATOR ON FLAT SURFACE TO
DETERMINE IF THE SLEEVE IS CONCENTRIC
TO THE MODULATOR CAN. IF THE SLEEVE

IS BENT, RUNOUT WILL BE VISABLE. 74-423

Figure 76-5 - Checking Modulator Sleeve Alignment
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76-5 TRANSMISSION OIL PRESSURE CHECK
TURBO HYDRA-MATIC 400

1. Oil Pressure Check - Road or Normal Operating
Conditions

While road testing (with the transmission oil pressure
gage attached and the vacuum modulator tube

connected) the transmission pressures should check
approximately as follows:

L2 Range Minimum Maximum
2nd Gear - Steady 150

Road Load (x5 psi) ( £5 psi)
Gear Selector Lever Position Minimum Maximum
1st Drive ...l J S USUUURURRRI 60 150
2nd Zero Throttle to Full Throttle ......................................... 60 150
3rd Drive Range - Zero Throttle 30 mph 60
Rev. Reverse - Full Throttle 220 260

2. Oil Pressure Check - Vacuum Modulator Check

The vacuum modulator assembly can be checked by
making an oil pressure check as described in parts A"
and ”B” of this section. The pressures given are
approximate and can vary with changes in atmosphere
pressure, but if this method is used as an indication of
a source of malfunction, it can be a valuable service
tool.

Using procedure ""A” the oil pressures should be
approximately as shown. Oil pressures taken in this
manner, that vary appreciably from the chart, indicate
further inspection of the following;:

1. Vacuum lines and fittings.
2. Vacuum modulator.

3. Modulator valve.

4. Governor.

5. Pressure regulator.

6. Oil pump.

If the results of procedure A’ indicate further
inspection is required, procedure ’B”” should be
followed. If the pressures are appreciably different
from those given in ”B”, a second check should be
made with a new modulator assembly or one from a
vehicle that is known to be operating standard. On the
second check, if the pressures changed and were as
shown on the chart, or closer to them, it would indicate
a faulty modulator assembly and it should be suspected
as a cause or part of the cause of the malfunction.

A. Car Stationary

Transmission oil pressure gage and engine tachometer
should be connected. Pressures indicated are with the
vacuum line connected for normal modulator opera-
tion and service brakes holding vehicle with engine at
1000 rpm.

Drive L2 Reverse
Neutral Or
Park L1
60 150 95

Pressures are approximate.

B. Oil pressures indicated are at zero output speed with
the vacuum line disconnected from the modulator
assembly and with the engine at 1200 RPM.

Alt. of Drive L2 Rev.
Check* Neutral Or
Park L1
0 150 150 244
2,000 150 150 233
4,000 145 150 222
6,000 138 150 212
8,000 132 150 203
10,000 126 150 194
12,000 121 150 186
14,000 116 150 179

* Feet Above Sea Level

Altitude and pressures are approximate.
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76-6 TRANSMISSION CONTROL SPARK SWITCH I
CHECKING PROCEDURES

The pressure switch in the Turbo Hydra-matic 400
transmission may be easily checked with a continuity
tester which uses either the vehicle’s battery or a
separate source to power the test lamp or meter.

To prevent damaging the pressure switch, the tester
used must have sufficient resistance that it does not
supply the switch with more than .8 amp of current at
12 volts. Test lamps which use size 1893 or smaller
bulb, will not damage the switch.

PRESSURE SWITCH TERMINAL

DETENT
1. Disconnect electrical wire harness from transmission . TERMINAL
electrical connector. If using a continuity tester which
has a self-contained power source, connect one tester
lead to pressure switch terminal of transmission
connector (See Figure 76-6), and connect other lead to
ground. Tester should show current flowing through ELECTRICAL CONNECTOR
witch (switch closed).
the switch ( ) 76-910
S —
Figure 76-6
12 —
SERVO
REVERSE
EXHAUST
i MANUAL
VALVE
vVOID
- REVERSE
DETENT
REVERSE o= A = DETENT
MODULATOR

1-2 ACCUMULATOR

LO

DRIVE

INTERMEDIATE —
CLUTCH

GOVERNOR
DIRECT

CLUTCH

REVERSE

Figure 76-7 - Valve Body

MODULATOR

o

INTERMEDIATE
CLUTCH

L&

—

MODULATOR

MODULATOR

DETENT

74-883
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REVERSE

EXHAUST

LINE

INTAKE

CONVERTER

PRESSURE REGULATOR

FEED HOLE LINE VENT

MODULATOR OR
INTERMEDIATE

TO
COOLER

COOLER
RETURN

BREATHER
HOLE

COVER-PUMP
76-8

Figure 76-8 - Oil Pump Cover

If the vehicle’s battery is to be used to power a simple
light blub type tester, connect one lamp lead to
pressure switch terminal of transmission connector and
connect other lead to a "hot” terminal of the car
wiring harness. Check that vehicle’s battery cables are
connected.

2. Set parking brake, apply service brakes, start engine
and let it idle. Move transmission selector to ""Drive”’
and tester should show current flowing through switch

to ground (switch closed).

3. With brakes still applied, move transmission selector
to "Reverse’”” (which supplies transmission oil pressure
to pressure switch) and tester should show no current
flowing through switch to ground (switch open).

4. If above test indicates a defective pressure switch
circuit, the transmission bottom pan must be removed
to service the pressure switch or lead wire assembly.
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VENT

CONVERTER

HINE COOLER

—~— RETURN

3

TO
COOLER

C

INTAKE

REVERSE

MODULATOR OR
INTERMEDIATE

76-9

Figure 76-9 - Oil Pump Body
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RMEDIATE
CLUTCH CUP PLUG

76-887

Figure 76-10 - Front of Case
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DRIVE DETENT

EXHAUST

REVERSE INTERMEDIATE LINE

REVERSE

MODULATOR &
ORLZ |

LINE,
MODULATOR

“ AL £ 79 AC

JINTERMEDIATE
CLUTCH

74-831

DIRECT CLUTCH

REVERSE
LUBRICATION

DIRECT
CLUTCH

INTERMEDIATE
CLUTCH

74-716

Figure 76-12 - Center Support
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76-7 TURBO HYDRA-MATIC 400 TROUBLE
DIAGNOSIS CHART

Problem Possible Cause

Possible Condition

No Drive in Drive Range 1. Low oil level.
- install pressure gauge.

1. Correct level - check for external
leaks or defective vacuum modula-
tor (leaking diaphragm will
evacuate oil from unit).

2. Manual linkage
adjustment.

2. See Section 73.

3. Low oil pressure.
Refer to paragraph
76-4.

3a) Filter assembly - “O” ring missing
or damaged, neck weld leaking,
filter blocked.

b) Pump assembly - pressure regula-
tor, pump drive gear - tangs
damaged by converter.

c) Case - porosity in intake bore.

4. Control valve assembly.

4. Manual valve disconnected from
manual lever.

S. Forward clutch.

5a) Forward clutch does not apply -
piston cracked; seals missing,
damaged; clutch plates burned
Look for cause. See Problem
’Burned Clutch Plates”.

b) Pump feed circuit to forward
clutch oil seal rings missing or
broken on pump cover; leak in
feed -circuits; pump to case gasket
mispositioned or damaged. Clutch
drum ball check stuck or missing.

6. Roller clutch assembly.

6. Broken spring or damaged cage.

Oil Pressure High or Low 1. High oil pressure.
(See Oil Pressure Check,
Paragraph 76-4)

la) Vacuum line or fittings leaking.
b) Vacuum modulator.

¢) Modulator valve.

d) Pressure regulator.

e) Oil pump.

2. Low oil pressure.

2a) Vacuum line or fittings
obstructed.

b) Vacuum modulator.

¢) Modulator valve.

d) Pressure regulator.

e) Governor

f) Oil pump.

1-2 Shift - Full Throttle 1. Detent switch. See

Only Figures 120-59 and
and 120-68 for wiring
diagrams.

1. Sticking or defective. See
Figure 76-39.
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2. Detent solenoid.

2a) Loose
b) Gasket leaking.
c) Sticks open.

. Control valve assembly.

3a) Valve body spacer plate to cover
gasket - leaking, damaged,
incorrectly installed.

b) Detent valve train stuck.

¢) 3-2 valve stuck.

. Case assembly.

4. Porosity. See paragraph 76-3,
subparagraph c.

First Speed Only - No
1-2 Shift

. Governor assembly.

la) Governor valve sticking.

b) Driven gear loose, damaged or
worn (check for pin in case and
length of pin showing); also,
check output shaft drive gear for
nicks or rough finish, if driven
gear shows damage.

. Control valve assembly.

2a) 1-2 shift valve train stuck
closed.

b) Governor feed channels blocked,
leaking, pipes out of position.

c) Valve body spacer plate to cover
gasket - leaking, damaged, incor-
rectly installed.

. Case

3a) Intermediate clutch plug leaking
or blown out.

b) Porosity between channels.

¢) Governor feed channel blocked,
governor bore scored or worn
allowing cross pressure leak.

. Intermediate clutch.

4a) Clutch piston seals - missing,
improperly assembled, cut.

b) Center support - oil rings missing
or broken, defective - orifice
plug missing.

First and Second Speeds
Only, No 2-3 Shift

. Detent solenoid.

la) Stuck open (detent shifts only -
the 2-3 shift would occur at very
high speeds, being interpreted as
no 2-3 shifts).

b) Refer to Figure 76-39.

. Detent switch. See

Figures 120-59 and
120-68 for wiring
diagrams.

. Control valve assembly.

3a) 2-3 shift train stuck.

b) Valve body spacer plate to cover
gasket - leaking, damaged,
incorrectly installed.
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4. Direct clutch.

4a) Center support - oil rings miss-
ing, broken or defective.

b) Clutch piston seals - missing,
improperly assembled, cut, piston
ball check stuck or missing.

Drive in Neutral

. Manual linkage.

1. Maladjusted

. Forward clutch.

2. Clutch does not release - this
condition will also cause "’No
Reverse’’.

No Drive in Reverse
or Slips in Reverse -
install pressure gauge.

. Low oil level.

1. Add oil - see paragraph 76-41,
subparagraph c.

. Manual linkage.

2. Misadjusted. Refer to Group 73.

. Oil pressure. Refer

to paragraph 76-4.

3a) Vacuum modulator assembly -
defective.
b) Vacuum modulator valve-sticking
¢) Restricted strainer leak at
intake pipe grommet, or ’O” ring.
d) Pump assembly - regulator or
boost valve sticking.

. Control valve assembly.

4a) Valve body spacer plate to cover
gasket - leaking, damaged,
incorrectly installed (other
malfunctions may also be
indicated).

b) Low reverse ball check - missing
from case. This will also cause
no overrun braking in L1 range.

c) 2-3 valve train stuck open. This
will also cause 1-3 upshift in
Drive range.

d) Reverse feed passage - missing
check case passages.

. Rear servo and

accumulator.

5a) Servo piston seal ring, damaged
or missing.

b) Short band apply pin. This may
also cause no overrun braking or
slips in overrun braking - LI
range.

. Reverse or low band.

6. Burned, loose lining, apply pin
or anchor pins not engaged, band
broken.

. Direct clutch.

7a) Outer seal damaged or missing.

b) Clutch plates burned - may be
caused by stuck ball check in
piston. See Problem “Burned
Clutch Plates”.

. Forward clutch.

8. Clutch does not release - will
also cause Drive in Neutral.
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Slips in All Ranges, Slips
on Start - install pres-
sure gauge.

1. Oil level low.

l. Add oil. See paragraph 76-41,
subparagraph c.

2. Oil pressure. Refer

to paragraph 76-4.

2a) Vacuum modulator defective.

b) Vacuum modulator valve sticking.

¢) Filter assembly - plugged or
leaks; grommet “O” ring missing
or damaged.

d) Pump assembly - regulator or
boost valve sticking, cross leak.

e) Pump to case gasket damaged or
incorrectly installed.

. Case

3. Cross leaks, porosity.

. Forward and direct

clutches slipping.

4a) If burned, look for cause. See
Problem ""Burned Clutch Plates”.

i b) Oil seal rings on pump cover broken
worn.

Slips 1-2 Shift - install
pressure gauge.

. O1l level low.

1. Add oil. See paragraph 76-41,
subparagraph c.

. Oil pressure. Refer

to paragraph 76-4.

2a) Vacuum modulator assembly
defective.

b) Modulator valve sticking.

¢) Pump pressure regulator valve.

. Front accumulator.

3. O1l ring damaged or missing.

. Control valve assembly.

4a)1-2 accumulator valve train
sticking.

b) Porosity in valve body or case.

¢) Valve body attaching bolts not
properly torqued.

. Rear accumulator.

5. Oil ring missing or damaged,
case bore damaged.

. Pump to case gasket.

6. Mispositioned

. Case

7a) Intermediate clutch plug - leaking
excessively.
b) Porosity between channels.

. Intermediate clutch.

8a) Piston seals missing or damaged,
clutch plates burned, look for
cause. See Problem ”Burned Clutch
Plates”.

b) Center support leak in feed
circuit (oil rings damaged or
grooves defective), excessive
leak between tower and bushing,
orifice bleed plug hole (0.20
dia.) blocked. Center support
bolt not seated properly in case.

c) Extra waved steel plate - should
have only one waved steel plate.
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No waved plate in “BB” models.

Rough 1-2 Shift - install
pressure gauge.

1. Oil pressure. Refer

to paragraph 76-4.

la) Vacuum modulator - check for
loose fittings, restrictions in
line, modulator assembly
defective.

b) Modulator valve stuck.

¢) Pump - regulator or boost valve
stuck.

d) Pump to case gasket - off loca-
tion or damaged.

. Control valve assembly.

2a) 1-2 accumulator valve train.

b) Valve body to case bolts loose.

c) Valve body spacer plate to cover
gasket off location, wrong gas-
ket or damaged.

. Case

3a) Intermediate clutch ball missing
or not sealing.
b) Porosity between channels.

. Rear servo accumulator

assembly.

4a) Oil rings damaged.

b) Piston stuck.

¢) Broken or missing spring.
d) Bore damaged.

. Intermediate clutch.

5. Extra waved steel plate. No
waved plate in “BB” models.

Slips 2-3 Shift - install
pressure group.

. O1] level low.

1. Add oil. See paragraph 76-41,
subparagraph c.

. Oil pressure low. Refer

to paragraph 76-4.

2a) Modulator assembly.

b) Modulator valve.

¢) Pump pressure regulator valve or
boost valve, pump to case gasket
off location.

. Control valve assembly.

3. Accumulator piston pin - leak at
swedge end.

. Case

4. Porosity

. Direct clutch.

5a) Piston seals leaking, or ball
check leak.

b) Center support - oil seal rings
damaged; excessive leak between
tower and bushing.

c) Extra waved steel plate - should
have only one waved plate. No
waved plate in “BB” model.

Rough 2-3 Shift - install
pressure gauge.

. Oil pressure - high.

Refer to paragraph 76-4.

la) Modulator assembly defective.

b) Modulator valve sticking.

c) Pump - pressure regulator or
boost valve inoperative.

. Front servo accumulator or

assembly.

2a) Front accumulator spring missing,
broken.



www. Teambuick.com

76-18 1972 BUICK SERVICE MANUAL

b) Accumulator piston stuck.

. Direct clutch.

3. Extra waved steel plate. No
waved plate in “BB” models.

No Engine Braking - L2 -
2nd Gear

. Front servo and

accumulator.

la) Servo or accumulator oil rings
or bores leaking.
b) Servo piston stuck.

. Front band.

2. Front band broken, burned. Check
for cause; not engaged on anchor
pin and/or servo pin.

No Engine Braking - L2 -
Ist Gear

. Control valve assembly.

1. Lo-reverse check ball missing from
case.

. Rear servo.

2a) Oil seal ring, bore or piston
damaged; leaking apply pressure.
b) Rear band apply pin short, impro-
perly assembled.

3. Rear band.

NOTE: Items 1, 2, and 3
will also cause slips in
Reverse or no Reverse.

3. Rear band - broken, burned. Check
for cause; not engaged on anchor
pins or servo pin.

No Part Throttle Downshift
- install pressure gauge.

1. Oil pressure - Refer to
paragraph 76-4 for oil

pressure specifications.

1. Vacuum modulator assembly, modu-
lator valve, pressure regulator
valve train - other malfunctions
may also be noticed.

. Control valve assembly.

2. 3-2 valve stuck, spring missing or
broken.

No Detent Downshifts

. Control valve assembly.

1. 3-2 valve stuck, spring missing or
broken.

. Detent switch.

2. Adjustment, connections fuse.

. Solenoid

3. Inoperative, connections.

. Control valve assembly.

4. Detent valve train, sticking.

Low or High Shift Points
- install pressure gauge.

. Oil pressure. Refer to

paragraph 76-4.-

la) Engine vacuum - check at trans-
mission end of the modulator pipe.
b) Vacuum modulator assembly vacuum
line connections at engine and
transmission, modulator valve,
pressure regulator valve train.

. Governor

2a) Valve sticking.

b) Feed holes restricted or leaking,
pipes damaged or mispositioned.

c) Feed line plugged.

. Detent solenoid.

3. Stuck open, loose, etc. Will
cause late shifts.
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4. Control valve assembly.

4a) Detent valve train.

b) 3-2 valve train.

c) 1-2 shift valve train.

1-2 regulator valve stuck - this
would cause a constant 1-2 shift
point, regardless of throttle
opening.

d) Valve body spacer plate to cover
gasket - mispositioned, spacer
plate orifice holes missing or
blocked.

5. Case

5. Porosity; intermediate plug
leaking, missing.

Won’t Hold in Park

1. Manual linkage.

1. Maladjusted

2. Internal linkage.

2a) Parking brake lever and actuator
assembly - defective. Check for
chamfer on actuator rod sleeve.
b) Parking pawl broken or
inoperative.

Transmission Noisy

1. Pump noise.

la) Oil low or high.

b) Cavitation due to plugged filter,
70O’ ring damaged, porosity in
intake circuit, water in oil.

c) Pump gears - driving gear
assembled backwards, gears damaged
or defective, crescent inter-
ference.

2. Gear noise - lIst, 2nd,
and/or Reverse.

2a) Transmission grounded to body.

b) Planetary gear set.

¢) Thoroughly clean thrust bearings
and thrust races, and closely
inspect for pitting or roughness.

3. Clutch noise - during
application.

la) Forward clutch - Neutral to
Drive, Park to Drive. Check
clutch plates.

b) Intermediate clutch - 1-2 shift
in L2 and Drive range. Check
clutch plates.

c) Direct clutch - 2-3 shift in Drive
range and in Neutral to Reverse,
Park to Reverse. Check clutch
plates.

4. Converter noise.

4. This condition will occur in
R-D-L2-L1 due to damaged
needle bearings in converter.
Noise level is generally lower
in Park and Neutral.

Burned Clutch Plates

1. Forward clutch.

la) Check ball in clutch housing
damaged, stuck, or missing.

b) Clutch piston cracked, seals
damaged or missing.

c) Low line pressure. Refer to
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paragraph 76-5.

d) Manual valve mispositioned.
Refer to paragraph 76-9.

e) Restricted oil feed to forward
clutch. Examples: Clutch
housing to inner and outer areas
not drilled, restricted or poro-
sity in pump.

f) Pump cover oil seal rings miss-
ing, broken or undersize; ring
groove oversize.

g) Case valve body face not flat or
porosity between channels.

h) Manual valve bent and center land
not ground properly.

2. Intermediate clutch.

2a) Constand bleed orifice in center
support missing.

b) Rear accumulator piston oil ring
damaged or missing.

¢) 1-2 accumulator valve stuck in
control valve assembly.

d) Intermediate clutch piston seal
damaged or missing.

e) Center support bolt loose.

f) Low line pressure. Refer to
paragraph 76-5.

g) Intermediate clutch plug in case
missing.

h) Case valve body face not flat or
porosity between channels.

1) Manual valve bent and center
land not ground properly.

3. Direct clutch.

3a) Restricted orifice in vacuum
line to modulator - poor vacuum
response.

b) Check ball indirect clutch piston
damaged, stuck or missing.

¢) Defective modulator bellows.
Refer to paragraph 76-4.

d) Center support bolt loose. Bolt
may be tight in support but not
holding support tight to case.

e) Center support oil rings or
grooves damaged or missing.

f) Clutch piston seals damaged or
missing.

g) Front and rear servo pistons and
seals damaged.

h) Manual valve bent and center land
not cleaned up.

1) Case valve body face not flat or
porosity between channels.

j) Intermediate roller clutch
installed backwards.

k) 3-2 valve, 3-2 spring or 3-2
spacer pin installed in wrong
location in 3-2 valve bore.



www. Teambuick.com
TURBO HYDRA-MATIC 400 TRANSMISSION - 4L-4N-4P-4U-4V-4Y SERIES

76-21

V-9£ (IVDIdAL) "ASSY JATVA T10¥LNOD-3LV1d ¥3IDVdS 00V

=]®
- @
156 s O
e ] -
71D QYE OL WO A aow 30
O () ez @ D O
. AN
0334 712 aNe (Dova aon.ano €2 HZ_%_Z
0@ dq €2 INIWA QOW 40
0 > o
_ 1Taon - GOW N3 OL IO QOW
V] 70 U © n_Ou Y
“OAd3S 3 01 110 ¥a g2 O yae-2
loAo3s oL uds -2) mﬂduM& <
WNOJV 2-1 Ol aos_l||/oomw - QoW
o] cmoro——z — s
1D Qe %

O 1 QOW HS

J

H\
aNyd OAd3s 401 ONY
L x37D Qe




www. Teambuick.com

76-22 1972 BUICK SERVICE MANUAL

DIVISION I
DESCRIPTION AND OPERATION

76-8 DESCRIPTION

The Turbo Hydra-matic 400 Automatic Transmission,
see Figure 76-38, is a fully automatic unit consisting
primarily of a 3-element hydraulic torque converter
and a compound planetary gear set. Three multiple-
disc clutches, two (2) one way roller clutchess and two
bands provide the friction elements required to obtain
the desired function of the compound planetary gear
set.

The 3-element torque converter consists of a pump,
turbine and a stator assembly. The stator is mounted
on a one way roller clutch which will allow the stator
to turn clockwise but not counterclockwise.

The torque converter housing is filled with oil and is
attached to the engine crankshaft by a flywheel, thus
always rotates at engine speed. The converter pump is
an integral part of the converter housing, therefore the
pump blades, rotating at engine speed set the oil
within the converter into motion and direct it to the
turbine, causing the turbine to rotate.

As the oil passes through the turbine it is traveling in
such a direction that if it were not redirected by the
stator it would hit the rear of the converter pump
blades and impede its pumping action. So at low
turbine speeds, the oil is redirected by the stator to the
converter pump in such a manner that it actually
assists the converter pump to deliver power, or
multiply engine torque.

As turbine speed increases, the direction of the oil
leaving the turbine changes and flows against the rear
side of the stator vanes in a clockwise direction. Since
the stator is now impeding the smooth flow of oil, its
roller clutch releases and it revolves freely on its shaft.
Once the stator becomes inactive, there is no further
multiplication of engine torque within the converter.
At this point, the converter is merely acting as a fluid
coupling as both the converter pump and turbine are
being driven at approximately the same speed - or at a
one-to-one ratio.

A hydraulic system, pressurized by a gear type pump,
provides the working pressure required to operate the
friction elements and automatic controls.

External control connections to transmission are:

Manual Linkage - To select the desired operating
range.

Engine Vacuum - To operate a vacuum modulator unit.

12 Volt Electrical Signal - To operate an electrical
detent solenoid.

A vacuum modulator is used to automatically sense
any change in the torque input to the transmission.
The vacuum modulator transmits this signal to the
pressure regulator, which controls line pressure, so that
all torque requirements of the transmission are met
and smooth shifts are obtained at all throttle openings.

The detent solenoid is activated by a signal from the
detent switch that is connected to the throttle linkage.
When the throttle is fully open, the switch on the
linkage is closed, energizing the detent solenoid and
causing the transmission to downshift at speeds below
approximately 70 MPH.

The selector quadrant has six selector positions: P, R,
N, D, L2, LI.

P. - Park position positively locks the output shaft to
the transmission case by means of a locking pawl to
prevent the vehicle from rolling either direction. This
position should be selected whenever the driver leaves
the vehicle. The engine may be started in Park
position.

R. - Reverse range enables the vehicle to be operated
in a reverse direction.

N. - Nuetral position enables the engine to be started
and run without driving the vehicle.

D. - Drive range is used for all normal driving
conditions and maximum economy.

Drive range has three gear ratios, from the starting
ratio to direct drive. Detent downshift is available for
safe passing by depressing the accelerator to the floor.

L2 - L2 range adds new performance for congested
traffic or hilly terrain. L2 range has the same starting
ratio as drive range, but prevents the transmission
from shifting above second gear to retain second gear
acceleration when extra performance is desired. L2
range can also be used for engine braking. L2 range

.can be selected at any vehicle speed, and the

transmission will shift to second gear and remain in
second gear until the vehicle speed or the throttle are
changed to obtain first gear operation in the same
manner as in drive range.

L1 - L1 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 approx-
imately 30-40 MPH, depending on axle ratio. The
transmission will then downshift into first gear. Under
no circumstances will it again upshift while the selector
lever is in L1 range.

L1 range prevents the transmission from shifting out
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of first gear. This is particularly beneficial for
maintaining maximum engine braking when continu-
ous first gear operation is desirable.

76-9 HYDRAULIC OPERATION, FUNCTIONS OF
VALVES AND HYDRAULIC CONTROL UNITS

A. Pressure Control

The transmission is automatically controlled by a
hydraulic system. Hydraulic pressure is supplied by the
transmission gear type oil pump, which is engine
driven. Main line pressure is controlled by a pressure
regulator valve train located in the pump. This
regulator controls line pressure automatically, in
response to a pressure signal from a modulator valve,
in such a way that the torque requirements of the
transmission are met and smooth shifts are obtained at
all throttle openings. See Figure 76-13.

To control line pressure properly, modulator pressure
is used which varies in the same manner as torque
input to the transmission. Since the converter torque
output is the product of engine torque and converter
ratio, modulator pressure must compensate for changes
in either or both of these.

To meet these requirements, modulator pressure is
regulated by engine vacuum which is an indicator of
engine torque and carburetor opening. It is decreased
by governor pressure with increase in vehicle speed
because converter torque ratio also decreases.

B. Vacuum Modulator Assembly

The engine vacuum signal is provided by the vacuum
modulator, which consists of an evacuated metal
bellows, a diaphragm and two springs. These are so

ERTER

PUMP ASSEMBLY’

Figure 76-13 - Pump and Pressure Regulator Valve

arranged that when installed, the bellows and its
external spring apply a force which acts on the
modulator valve. This force acts on the modulator
valve so that it increases modulator pressure. Engine
vacuum and the internal spring act in the opposite
direction to decrease modulator, or low engine vacuum
high modulator pressure; high engine vacuum, and low
modulator pressure. See Figure 76-14.

To reduce the effect of altitude on shift points, the
effective area of the diaphragm is made somewhat
larger than that of the bellows. Atmospheric pressure
then acts on the resulting differential area to reduce
modulator pressure.

C. Governor Assembly

The vehicle speed signal to the modulator valve is
supplied by the transmission governor, which is driven
by the output shaft. The governor consists of two
flyweights and a regulator valve. Centrifugal force of
the flyweights is imposed on the regulator valve
causing 1t to regulate a pressure signal that increases
with speed. See Figure 76-15.

To increase the accurcy of the governor signal at low
speeds, the flyweights are so designed that their
effective mass is greater at speeds below approximately
720 output RPM than it 1s above this speed.

This is done by dividing each flyweight into two parts
and arranging them so that the primary weights act
through preloaded springs on the secondary weights,
which in turn acts on the valve. At approximately 720
RPM the centrifugal force on each primary weight
exceeds the spring force and the primary weights move
to a grounded stop. With the primary weights
grounded, the force on the governor regulator valve is
equal to the spring forces, plus the centrifugal force on
the secondary weights.

ANEROID BELLOWS

DIAPHRAGM
—MOD

\—ENGINE VACUUM | ——DETENT

——GOVERNOR
74-813

Figure 76-14 - Vacuum Modulator Assembly
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DRIVEN
GEAR

SCREEN
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WEIGHT

——SPRING
——VALVE

SECONDARY
WEIGHT
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& 74-814

Figure 76-15 - Governor Assembly

Governor pressure acts on the modulator valve to cause
modulator pressure to decrease as vehicle speed
increases.

1. Pressure Regulator

a. Regulates line pressure according to a fixed spring
force and forces controlled by modulator and reverse
pressure. See Figure 76-13.

b. Controls the flow of oil that charges the torque
converter, feeds the oil cooler and provides lubrication
for the transmission.

2.Manual Valve
Establishes the range of transmission operation, i,e. P,

R, N, D, L2, L1, as selected by the vehicle operator
through the manual control lever. See Figure 76-16.

—LINEZ——/—/———
—REVERSE__—]
L2

il

SERVO

T MANUAL VALVE

o
a EX. '’ DRNREVP

ol L]

74-212

Figure 76-16 Manual Valve

3. Governor Assembly

Generates a speed sensitive oil pressure that increases
with output shaft or vehicle speed. Governor pressure
is used to vary the shift points and modulator pressure
regulation. See Figure 76-15.

4. Modulator Valve

Regulates line pressure to modulator pressure that
varies with torque to the transmission. See Figure 76-
14. It senses forces created by:

a. The vacuum modulator bellows that increases
modulator pressure.

b. Engine vacuum acting on a diaphragm to decrease
modulator pressure.

c. Governor pressure which is generated by the
governor assembly. Governor pressure tends to
decrease modulator pressure.

5.1-2 Shift Valve

Controls the oil pressure that causes the transmission
to shift from 1-2 or 2-1. Its operation is controlled by
governor pressure, low oil pressure, detent pressure,
modulator pressure, and spring force. See Figure 76-
17.

6.1-2 Regulator Valve
Regulates modulator pressure to a pressure propor-

tional to modulator pressure, tending to keep the 1-2
shift valve in the downshift position. See Figure 76-17.

GOV.—
1-2 VALVE
m
- x
—INT. CL. INT. CL..
DRIVE—
LO
o 1-2 DET.
——MOD.
a
REG.
DETENT

76-216

Figure 76-17 - 1-2 Shift Valve and 1-2 Detent
Valve and Regulator Valve (Typical)
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7.1-2 Detent Valve

Senses regulated modulator pressure tending to hold
the 1-2 shift valve in the downshift position and
provides an area for detent pressure for detent 2-1
shifts. See Figure 76-17.

8.2-3 Shift Valve

Controls the oil pressure that causes the transmission
to shift from 2-3 or 3-2. Its operation is controlled by
modulator, L2, governor and detent pressure as well as
a spring force. See Figure 76-18.

9.2-3 Modulator Valve

Senses modulator pressure to apply a variable force
proportional to modulator pressure which tends to
hold the 2-3 shift valve downshifted. See Figure 76-
18.

10. 3-2 Valve

Shuts off modulator pressure from acting on the shift
valve trains after the direct clutch has been applied.
This allows fairly heavy throttle operation in third
gear without downshifting. In third speed, modulator
pressure or detent pressure above 87 psi will provide
part throttle downshift forces. (Resulting in a 3- 2
downshift at less than wide open throttle) See Figure
76-19.

11. Detent Valve

Shifts when line oil is exhausted at the end of the valve
when the detent solenoid is energized, thus allowing

2-3 VALVE

74-218

Figure 76-18 - 2-3 Valve and 2-3 Modulator Valve
Train (Typical)

MODULATOR

DIRECT CLUTCH

74-815

Figure 76-19 - 3-2 Valve

the detent regulator valve to reguiate. This directs
detent pressure to the 1-2 accumulator valve, 1-2
regulator and 2-3 modulator valves, 3-2 valve, and the
vacuum modulator valve. See Figure 76-20.

12. Detent Regulator Valve

When the detent valve shifts, the detent regulator is
free to allow drive oil to enter the detent passage and
thus becomes regulated to a value of 70 psi. Detent
pressure will also flow into the modulator passage

DETENT noz ‘REG.

MOD. :]

74-222

Figure 76-20 - Detent Valve and Detent Regulator
Valve



www. Teambuick.com

76-26 1972 BUICK SERVICE MANUAL

which flows to the 2-3 modulator valve, 3-2 valve and
the 1-2 detent valve. Lo oil moves the detent regulator
open to drive oil allowing drive oil to enter the
modulator and detent passages. See Figure 76-20.

13. Front Servo

The front servo, see Figure 76-21, applies the front
overrun band to provide engine braking in 2nd gear in
L2 Range. It is also used as an accumulator for the
application of the direct clutch and in conjunction with
a series of check balls and controlling orifices is a part
of the timing for the release of the direct clutch.

To prevent the application of the front overrun band
in Neutral, Drive and Reverse ranges, oil i1s directed
from the manual valve to the release side of the servo
piston.

In Drive range the servo release oil from the manual
valve also acts to charge the servo in preparation for
the application of the direct clutch.

Direct clutch oil 1s directed to the front servo
accumulator piston where spring force plus direct
clutch pressure stroke the piston up against the force of
servo release oil. This lowers the clutch apply pressure
during the shift for a smooth engagement.

The release of the direct clutch and the exhausting of
the front servo accumulator is slowed down by three
check balls and three orifices which permits a soft
return of the drive load to the intermediate sprag and
also allows engine RPM to increase during a detent
3-2 downshift in preparation for the lower gear ratio,
which results in a smooth shift and better acceleration.

14. Rear Servo

74-225

Figure 76-21 - Front Servo

The rear servo, see Figure 76-22, applies the rear band
for overrun engine braking in L1 range Ist gear. It
applies the band in Reverse to hold the reaction carrier
to provide the reverse gear ratio.

15.1-2 Accumulator

1-2 accumulator oil charges the rear servo accumulator
in Ist gear in preparation for the apply of the
intermediate clutch on the 1-2 shift.

The valve train consists of a 1-2 primary valve and
spring, a 1-2 accumulator valve and spring and plug.
See Figure 76-23.

1-2 accumulator oil pressure is a two-stage pressure
which increases as modulator pressure increases to
obtain greater flexibility in obtaining the desired curve
during the 1-2 shift for various engine requirements.

TO INT CL.

74-232

(< 4
O
—
<
-
>
(@]
O
2

REAR SERVO
REV. OR LO

Figure 76-22 - Rear Servo

76-10 MECHANICAL OPERATION

76-11 HYDRAULIC OPERATION

1-2 ACCUM

LO

g LY

1-2 ACCUM

74-870A

Figure 76-23 - 1-2 Accumulator Valve Train
(Typical)
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MECHANICAL OPERATION

a. Operation of Components in Drive Range — First Gear

INTERMEDIATE
CLUTCH OFF LOW ROLLER CLUTCH EFFECTIVE
FRONT BAND OFF
DIRECT CLUTCH OFF INTERMEDIATE

ROLLER CLUTCH REAR BAND OFF
FORWARD INEFFECTIVE

CLUTCH ON

With the selector lever in Drive Range, the forward clutch is applied. This delivers turbine torque to
the mainshaft and turns the rear internal gear in a clockwise direction. (Converter torque ratio =
approximately 2.:1. at stall).

Clockwise motion of the rear internal gear causes the rear pinions to turn clockwise to drive the sun
gear counterclockwise. In turn, the sun gear drives the front pinions clockwise, thus turning the
front internal gear, output carrier, and output shaft clockwise in a reduction ratio of approximately
2.5:1. The reaction of the front pinions against the front internal gear is taken by the reaction
carrier and one-way roller clutch assembly to the transmission case. (Approximate stall ratio=5.:1.)

76-864A

Figure 76-24 - Drive Range - First Gear
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b. Operation of Components in Drive Range — Second Gear

FRONT BAND OFF INTERMEDIATE CLUTCH ON

DIRECT CLUTCH OFF INTERMEDIATE ROLLER CLUTCH EFFECTIVE

FORWARD CLUTCH ON LOW ROLLER CLUTCH INEFFECTIVE
REAR BAND OFF

In second gear, the intermediate clutch is applied to allow the intermediate roller clutch to
hold the sun gear against counterclockwise rotation. Turbine torque through the forward
clutch is now applied through the mainshaft to the rear internal gear in a clockwise direction.

Clockwise rotation of the rear internal gear turns the rear pinons clockwise against the sta-

tionary sun gear. This causes the output carrier and output shaft to turn clockwise in a reduc-
tion ratio of approximately 1.5:1.

76-865A

Figure 76-25 - Drive Range - Second Gear
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c. Operation of Components in Drive Range — Third Gear

INTERMEDIATE ROLLER CLUTCH INEFFECTIVE
INTERMEDIATE CLUTCH ON

FRONT BAND OFF
LOW ROLLER CLUTCH OFF

DIRECT CLUTCH ON
REAR BAND OFF

FORWARD
N, CLUTCH ON

In direct drive, engine torque is transmitted to the converter through the forward clutch to the
mainshaft and rear internal gear. Because the direct clutch is applied, equal power is also trans-
mitted to the sun gear shaft and the sun gear. Since both the sun gear and internal gears are now
turning at the same speed, the planetary gear set is essentially locked and turns as one unit in direct

drive or a ratio of 1:1.
76-866A

Figure 76-26 - Drive Range - Third Gear
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d. Operation of Components in Low — L? Range — Second Gear

INTERMEDIATE ROLLER CLUTCH EFFECTIVE INTERMEDIATE CLUTCH ON

FRONT BAND ON
DIRECT CLUTCH OFF

\ LOW ROLLER CLUTCH INEFFECTIVE
REAR BAND OFF

FORWARD
CLUTCH ON

In second gear, the intermediate clutch is applied to allow the intermediate roller clutch to
hold the sun gear against counterclockwise rotation. Turbine torque through the forward
clutch is now applied through the mainshaft to the rear internal gear in a clockwise direction.

Clockwise rotation of the rear internal gear turns the rear pinions clockwise against the sta-
tionary sun gear. This causes the output carrier and output shaft to turn clockwise in a reduc-
tion ration of approximately 1.5:1,

In L2 Range second gear, overrun braking is provided by the front band as it holds the sun gear
fixed. Without the band applied, the sun gear would overrun the intermediate roller clutch.

76-867A

Figure 76-27 - L2 Range - Second Gear
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e. Operation of Componentsin Low — L' Range — First Gear

INTERMEDIATE CLUTCH OFF INTERMEDIATE ROLLER CLUTCH INEFFECTIVE
FRONT BAND OFF LOW ROLLER CLUTCH EFFECTIVE

DIRECT CLUTCH OFF REAR BAND ON

FORWARD
CLUTCH ON

With the selector lever in L' Range, the forward clutch is applied. This delivers turbine torque to
the mainshaft and turns the rear internal gear in a clockwise direction. (Converter torque ratio =
approximately 2.:1. at stall.)

Clockwise motion of the rear internal gear causes the rear pinions to turn clockwise to drive the sun
gear counterclockwise. In turn, the sun gear drives the front pinions clockwise, thus turning the
front internal gear, output carrier, and output shaft clockwise in a reduction ratio of approximately
2.5:1. The reaction of the front pinions against the front internal gear is taken by the reaction
carrier and the low roller clutch. (Total stall ratio = approximately 5.:1.)

Downhill or overrun braking is provided in L! Range by applying the rear band as this prevents the
reaction carrier from overrunning the low roller clutch.

76-915

Figure 76-28 - L1 Range - First Gear
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f. Operation of Components in Reverse

INTERMEDIATE CLUTCH OFF INTERMEDIATE ROLLER CLUTCH INEFFECTIVE
FRONT BAND OF LOW ROLLER CLUTCH INEFFECTIVE
REAR BAND ON

DIRECT CLUTCH ON

FORWARD
CLUTCH OFF

In Reverse, the direct clutch is applied to direct turbine torque to the sun gear shaft and sun gear.
The rear band is also applied, holding the reaction carrier.

Clockwise torque to the sun gear causes the front pinions and frant internal gear to turn counter-
clockwise in reduction. The front internal gear is connected directly to the output shaft, thus
providing the reverse output gear ratio of approximately 2.:1. The approximate reverse torque
multiplication at stall (converter and gear ratios) is approximately 4.:1.

76-868A

Figure 76-29 - Reverse
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Figure 76-34 - Detent Downshift - Valves in Second Gear Position
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Figure 76-35 - L2 Range -Valves in Second Gear Position
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Figure 76-38 - Cross Section of Transmission



www. Teambuick.com
TURBO HYDRA-MATIC 400 TRANSMISSION - 4L-4N-4P-4U-4V-4Y SERIES 76-51

DIVISION Il

ADJUSTMENTS AND MINOR SERVICE

76-12 DETENT SWITCH REPLACEMENT AND
ADJUSTMENT

The detent switch is located on the inside of the engine
compartment bulkhead adjacent to throttle lever. See
Figure 76-39.

SCREW

76-2

Figure 76-39 Detent Switch

To replace, detach electrical connection and remove
one screw. Position new switch on bracket with
electrical connection toward left side of car. Install
screw and electrical connection. Primary adjustment is
made by pushing switch lever all the way toward
engine compartment bulkhead. Final adjustment is
made automatically the first time the accelerator pedal
is depressed all the way to the floor.

76-13 REMOVAL OF CONVERTER AND VACUUM
MODULATOR

1. With transmission in portable jack, remove J-21366.
The converter contains a large amount of oil. Remove
converter assembly, by pulling straight out.

2. Install Holding Fixture J-8763-01 on the transmis-
sion so that the modulator assembly will be located on
the side of the holding fixture that is nearest the bench.

3. Install fixture and transmission into Holding Tool
Base, J-3289-20, with bottom pan facing up. See
Figure 76-40.

4. Remove modulator assembly attaching bolt and
. retainer. See Figure 76-41.

5. Remove modulator assembly and O’ ring seal
from case. See Figure 76-42.

6. Remove modulator valve from transmission case.

Figure 76-41

76-14 REMOVAL OF GOVERNOR, SPEEDOMETER
DRIVEN GEAR, OIL PAN, AND FILTER

The following operations can be performed with
transmission in vehicle:

1. Remove attaching bolts, governor cover and gasket.
See Figure 76-43.
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GOVERNOR " (s

ASSEMBLY 74-507A
VACUUM MODULATOR 74-505A
. Figure 76-44
Figure 76-42
7. Remove the filter assembly retainer bolt. See Figure
2. Withdraw governor assembly from case. See Figure 76-47.

76-44.
8. Remove filter and intake pipe assembly. Discard
3. Remove speedometer driven gear attaching bolt and filter. See Figure 76-48.

retainer. See Figure 76-45.
9. Remove intake pipe to case ”O” ring seal and

4. Withdraw speedometer driven gear assembly from discard. See Figure 76-48.

case. See Figure 76-46.

5. Remove oil pan attaching bolts. 76-15 INSTALLATION OF OIL FILTER

6. Remove oil pan and gasket. Discard gasket‘ 1. Install new case to intake plpe Q" ring on intake

pipe and new filter assembly. See Figure 76-48.

Figure 76-43 Figure 76-45
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4. Install the modulator retainer and attaching bolt.
Torque bolt to 15-20 Ib.ft. See Figure 76-41.

SPEEDOMETER DRIVEN
GEAR ASSEMBLY

y 76-17 INSTALLATION OF GOVERNOR ASSEMBLY
1. Install governor assembly into case. See Figure 76-
44.

2. Attach the governor cover and new gasket with four
(4) attaching bolts. Torque bolts to 15-20 Ib.ft. See
Figure 76-54.

FILTER
ASSEMBLY

Figure 76-46

2. Install filter and intake pipe assembly attaching filter
to valve body assembly with retainer bolt. Torque to 10
Ib. ft. See Figure 76-47.

3. Install a new pan gasket on oil pan. Install attaching
bolts and torque 10-13 Ib. ft.

76-16 INSTALLATION OF MODULATOR VALVE
AND VACUUM MODULATOR

1. Install modulator valve into the case, stem end out.

See Figure 76-42. .
Figure 76-48

2. Install the ”O"” ring seal on the vacuum modulator.

3. Install the vacuum modulator into the case.

g
4

N

74-791

Figure 76-47 Figure 76-54
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DIVISION IV
REMOVAL AND INSTALLATION

76-18 TRANSMISSION ASSEMBLY - REMOVAL
AND INSTALLATION

A. Removal

1. Raise vehicle and provide support for front and rear
of car.

2. Disconnect front exhaust crossover pipe if necessary.

3. Disconnect propeller shaft.

4. Place suitable jack under transmission and fasten
transmission securely to jack.

5. Remove vacuum line from vacuum modulator. See
Figure 76-55.

6. Loosen cooler line nuts and separate cooler lines
from transmission. See Figure 76-56.

7. Remove transmission mounting pad to cross
member bolts.

8. Remove transmission cross member support to
frame rail bolts. Remove cross member.

9. Disconnect electrical wire harness from transmission
electrical connector.

10. Disconnect speedometer cable.
11. Disconnect shift linkage from transmission.

12. Disconnect transmission filler pipe at engine.
Remove filler pipe from transmission.

13. Support engine at oil pan.

14. Remove transmission flywheel cover pan to case
tapping screws. REMOVE FLYWHEEL COVER PAN.

15. Mark flywheel and converter pump for reassembly
in same position, and remove three converter pump to
flywheel bolts.

16. Remove transmission case to engine block bolts.

. 17. Move transmission rearward to provide clearance
between converter pump and crankshaft. Install
Converter Holding Tool J-21366 to retain converter.
Lower transmission and move to bench.

B. Installation
1. Assemble transmission to suitable transmission jack
and raise transmission into position. Rotate converter

to permit coupling of flywheel and converter with
original relationship. Remove J-21366.

2. Install transmission case to engine block bolts.
Torque to 30-40 1b. ft. Dot not overtighten. Converter
assembly must rotate freely by hand after converter
pilot has been pushed forward into the engine
crankshaft pilot hole.

3. Install flywheel to converter pump bolts. Torque to
25-35 Ib. ft.

4. Install transmission cross member support. Install
mounting pad to cross member.

5. Remove transmission jack and engine support.

6. Install transmission flywheel cover pan with tapping
screws.

7. Install transmission oil filler pipe using a new Q"
ring.

8. Reconnect speedometer cable.

9. Connect electrical wire harness to transmission
electrical connector.

10. Install propeller shaft.
11. Reinstall front exhaust crossover pipe, if removed.

12. Install oil cooler lines to transmission. See Figure
76-56.

13. Install vacuum line to vacuum modulator.

14. Fill transmission with fluid as described in
Paragraph 76-41, subparagraph C.

- DIVISION V

OVERHAUL AND MAJOR SERVICE

76-19 REMOVAL OF PRESSURE SWITCH
ASSEMBLY, VALVE BODY ASSEMBLY,
GOVERNOR PIPES, AND DETENT SPRING
ASSEMBLY

The following operations can be performed with
transmission in vehicle.
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Figure 76-55 - Vacuum Modulator Line and Dipstick
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PLUG (2) - PART OF RADIATOR
ASSEMBLY. REMOVE PRIOR
TO INSTALLATION

PAINT COLOR BLACK

— PIPE ASM - INLET 1
‘/,_ﬂ 1/ ‘ NUT (2) 15-25 LB-FT

L] "
- ~ PIPE ASM - OUTLET 1
=70 NUT (2) 1525 LB-FT

Ve ,
% < & \ \/7LK x

ALL LINES & CONNECTINGS
MUST BE FREE OF LEAKS
UNDER OPERATING CONDITIONS.

LINES MUST NOT CONTACT
CHASSIS COMPONENTS.

PAINT COLOR BLACK CLEARANCE BETWEEN
PIPES & RADIATOR HOSE
TO BE .50 MIN.

76-859A

Figure 76-56 - Oil Cooler Lines
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L S‘ WIRE ASM.

DETENT ROLLER AND
SPRING ASSEMBLY

; i
e ; LN
e g :

e
| o / - -
f ﬁ PRESSURE SWITCH / \!::’

" ASM.

-

Figure 76-57

. . Fi 76-59
1. Disconnect the lead wire assembly from the pressure eure

switch assembly. See Figure 76-57.

2. If necessary, remove the pressure switch assembly.

4. R - ass i / '
See Figure 76-58. emove valve body assembly valve bodv to spacer

plate gasket and governor pipes. Do not allow manual
valve to fall out of valve body assemblv. See Figure

3. Remove valve body attaching bolts and detent roller 76-60.

and spring assembly. Do not remove solenoid

attaching bolts. If transmission is in vehicle, front

servo group may drop out as control valve assembly is

removed. See Figure 76-59. GOVERNOR CONTROL VALVE
PIPES ASSEMBLY

e

Figure 76-60

5. Remove governor screen assembly from governor
feed pipe in case or from end of governor feed pipe.
See Figure 76-61. Clean screen in clean solvent and air

Figure 76-58 dry.
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B
®

"\ D

A

GOVERNOR SCREEN
ASSEMBLY

1\/
=1 B GOVERNOR FEED
e PIPE HOLE
R ¢ -

Figure 76-61

6. Remove governor pipes from valve body assembly.
See Figure 76-62.

74-515

Figure 76-62

7. Disconnect detent solenoid wire from case
connector. See Figure 76-63.

Figure 76-63

76-20 REMOVAL OF SERVO, CASE CONNECTOR,
VALVE BODY SPACER, GASKET FRONT
SERVO, MANUAL DETENT, AND PARK
LINKAGE

The following operations can be performed with the
transmission in the vehicle.

1. Remove rear servo cover attaching bolts, servo
cover, and gasket. (Discard gasket). See Figure 76- 64.

REAR SERVO COVER

Figure 76-64

2. Remove rear servo assembly from case. See Figur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>