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FOREWORD

This manual provides specific information on various
services and adjustments, which can be performed on
the Hydra-Matic transmission without removing it
from the car, No attempt is made to cover any major
repairs, replacements, or overhaul operations.

However, the procedures covered will enable you to
handle about 75% of all the Hydra-Matic service you
will run into. For the remaining 25% — which is major
overhaul work — specialized training is obtainable in
the United Motors Training classes at the General
Motors Training Centers.

The procedures in this book are based entirely upon
the use of Kent-Moore special tools — which have been
developed, and kept up to date, in close cooperation
with the automobile manufacturers. The procedures
and charts take into consideration the principle vari-
ations between Hydra-Matics in different car models
and makes. Hence, the instructions can be applied
generally to all Hydra-Matic equipped cars. However,
it will pay you to obtain manufacturer’s shop manuals
and acquaint yourself with all variations and fully
detailed specifications.



TAKE IT FROM THE BEGINNING

In case you have never had any experience with the Hydra-Matic

it is suggested that you study this book from the beginning — to
gain a full grasp of the subject, and to give yourself a broad view
of what is involved.,

By understanding the fundamentals, by
knowing how and why adjustments are
made, by using the proper parts and tools,
and by observing precautions, you will
be certain of doing first class work.

Thus, comebacks will be eliminated, and
customers satisfied. And the gains to you?
Well ... they're obvious, aren’t they?




SECTION ONE

FUNDAMENTALS OF OPERATION

The fundamentals covered deal primarily with the mechanical
operations of the Hydra-Matic. It is important to understand them,
because, until they are understood, the various adjustments and
the reasons for making them will remain a mystery. No attempt is

made to cover the hydraulic system, since this is not subject to
on-the-car adjustment. Now...

... let’s take some of the mystery out of
the Hydra-Matic, and see what makes
it tick. In the first place...

...1ts function is the same as that of
any other transmission — to provide suit-
able gear ratios between the engine and
rear wheels to meet all driving conditions.




FLUID COUPLING

QUTPUT SHAFT

SECTION ONE

The drive components of the Hydra-
Matic consist basically of a fluid coup-
ling (which replaces the conventional
clutch), the main shaft, output shaft,
and...

... three planetary units — the front plan-
etary, the rear planetary, and the reverse
planetary,

The front and rear planetary units func-
tion in combination to provide four
speeds forward, and are controlled by
hydraulically actuated bands and clutch
discs.
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REDUCTION: WHEN ANY ONE

OF 3 MEMBERS IS HELD

INTERMAL

PLANET
PINIONS

SECTION ONE

To best understand what is accomplished
when adjustments are made, it is neces-
sary to understand the function of a
planetary gear assembly, which consists
of an internal gear, a sun gear, and the
planet pinions, which are mounted on a
planet carrier.

A planetary gear train will provide reduc-
tion when any one of its three members
is kept from rotating, and power is ap-
plied to either the sun gear or the internal
gear, For instance...

... power 1s increased, and speed reduced,
it the internal gear is held, and power is
applied to the sun gear. As the sun gear
rotates, the pinions “walk around” inside
the internal gear. The planet carrier turns
with them in the same direction as the
sun gear, but at a lower speed than that
of the sun gear.
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PINIONS

ANY 2 PLANETARY

MEMBERS ARE LOCKED TOGETHER

SECTION ONE

Reduction i1s likewise pained if the sun
gear is held, and power is applied to the
internal gear, In this case, as the internal
gear rotates, the pinions walk around the
sun gear, and turn the planet carrier at
a4 speed less than that of the internal
gear.

Both reduction and reverse are achieved,
if the planet carrier is held, In this in-
stance, the power is applied to the sun
gear, and the pinions rotate on their pins,
But, with the carrier stationary, the
pinions act merely as idlers, and transmit
power to the internal gear, causing the
mternal gear to turn in the opposite di-
rection at a reduced speed.

A planetary gear system will provide
direct drive when any two planetary
members are locked together.
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NEUTRAL: NO MEMBERS HELD
OR LOCKED TOGETHER

PLANETARY GEAR IS A
2-SPEED TRANSMISSION

SECTION ONE

Neutral is obtained when none of the
members of the planetary gear are held
sratronary to provide reduction, or locked
together to provide direct drive, thus
making it impossible for the unit to trans-
mit power to the cutput shaft.

From the foregoing, we can see that a
single planetary gear assembly s actu-
ally a two speed transmission, All that
is needed to make it work...

...i1$ a way to prevent rotation of any
one of the members in a planetary to
provide reduction or low speed, and...




SECTION ONE

..a way to lock any rwo members of a
planetary together for direct drive or
“high" speed.

DRUM AND
SUN GEAR

To provide reduction in the front planet-
ary, a band is wrapped around a drum
which is part of the sun gear. When the
band 15 applied it stops the sun gear. In
this case, the internal gear continues to
turn and the pinions walk arcund the
s gear, rotating the planet carrier at
a speed less than that of the internal
gear.

Teo provide reduction in the rear planet- -
ary, a band is wrapped around a drum,

which is part of the internal gear. When

the band is applied, it stops the internal

rear, In this case, the sun gear continues

to turn and drives the planet carrier and

its pinions at a reduced speed.




PLANET SHAFT
CARRIER TO FRONT PLANET
CARRIER

CLUTCH DISCS

CLUTCH DISCS
LOCKED TOGETHER

SECTION ONE

To provide direct drive, multiple disc
clutches are used. In the front planetary
unit, the clutch discs are alternately
attached to the sun gear and the planet
carrier. In the rear unit, the discs are
alternately attached to the internal gear
and a hub, which is splined to a shaft
that extends from the front planet carrier.
With no pressure applied to a clutch, the
two members the discs are attached to
are free to rotate independently of each
other, However...

... when pressure is applied, two units of
a planetary are locked together, and the
assembly is in direct drive. Now, let's see
how the bands and clutches are applied.

The bands are applied and released hy-
draulically through a servo, The front
servo consists of a stem with two pistons
installed in a cylinder, or servo body,
which has a wall between the two pistons.
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SECTION ONE

A release spring, installed between the
servo body wall and one of the pistons,
holds the servo in released position when
na oil pressure is applied.

When a hydraulic force greater than the
spring pressure is applied at point “A",
the piston stem is foreed out against the
band. This applies the band, and causes
the planetary unit to go into reduction
or low speed,

Applying pressure on points “B" and “C"
will overcome the pressure on point “A",
The pressure, thus apphed at two points,
and assisted by the spring, moves the
piston and stem assembly in the opposite
direction, and releases the band. The
rear servo, though somewhat different in
design, serves the same purpose and
operates on the same general principles,
Now...
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SECTION ONE

... let's consider clutch application. The
clutch is actuated by a piston located
in the clutch drum. With no pressure
applied to the clutch piston, the clutch
is held in released position by its springs.
When hydraulic pressure is applied, the
piston 15 forced against the cluteh dises,
which shide together and lock, causing
the planetary unit to go into direct drive
or high speed.

The coordination between band and
clutch application plays a major role in
smooth upshifts and downshifts. Just how
important this is can best be seen by
examining how the actions of the front
and rear planetaries, and their bands and
clutches, must be coordinated to provide
the warious speeds.
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BOTH UNITS IN DIRECT DRIVE

12

SECTION ONE

In first speed, both the front and rear
planetary units are in reduction,

In second speed, the front unit is in direct
drive, and the rear unit is in reduction.

In third speed, the front unit is in redue-
tion, and the rear unit is in direct drive.

In fourth speed, both units are in direct
drive. From this, it 1s obwvious that...




SECTION ONE

HYDRA-MATIC BAND AND CLUTCH APPLICATION

Available reductions shown are
for illustration purposes only.
FRONT UNIT HEAR UNIT REVERSK UNIT
{40% Availsble Reduction) (80T Avallabls Heduction)
... precisely timed and coordinated =
action blittwmn the bands and NEUTRAL CLUTCH
clutches in the two planetaries ENGINE QFy b
must take place. For example, in ==
v ; 1 0
neutral, with the engine off, both paxD oFr R o
clutches are off, the front band is ==
off, and the rear band is on. CLUTCH NEUTRAL [ CLUTCH
OFF ENGINE RUNNING OFF
=
BAND OPF BAND OFF
In neutral, with the engine run- =3
ning, both clutches and both bands GLUTCH FIRST SPYEED CLUTCR
oFF REQUCTION 100 QFF
are off.
==
BAND ON BAND ON
=
CLUTCH .ﬁggg Ig_l’_l_&% CLUTCH
ON RED N OFF
In first speed, both clutches are ==
=
off, and both bands are on. BAND OFF BAND ON
==
THIRD SPEED CLUTCH
REDUCTION #0% OFF
In second speed, the front clutch =
is on and the front band is off, i BAND. GFE
while the rear clutch is off, and (S
1 . FOURTH 5P
the rear band is on TOuRTH SPEE CLUTCH
{Diract Drive) s
T
BAND OFF BAND OFF
In third speed, the front clutch is =
off, and the front band is on, but CLITEH REVERSE eruTen
the rear clutch is on, and the rear oy on
band is off. BAND ON BAND OFF

In fourth speed, both clutches are on, and
both bands are off.

... In reverse, the front clutch is off, and the
front band is on, while both the rear clutch
and band are off. From this it can be seen
that, with different bands and clutches being

applied and released with each shift, the need
for exact band timing is wital. This is so
important that virtually every Hydra-Matic
adjustment is dictated by the need for proper
band operation. If the bands do not operate
properly, rough shifting, slippage, and even
serious damage to the transmission can result.
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SECTION ONE

We have only briefly covered the funda-
mentals of the Hydra-Matic ... with em-
phasis on those components which are
subject to adjustment.

More detailed information is available in
various publications and shop manuals.
It is suggested that you study these for
a broader understanding.

-




SECTION TWO

CHECKING AND DIAGNOSIS
THE KEY

Diagnosis is the key to any Hydra-Matic work. Naturally, with experience, it
becomes simpler. But, with or without experience, you can never afford to
igniore certain steps, which precede diagnosis, or ignore using the diagnosis
guide. The diagnosis guide in this book, like any other, cannot provide every
answer. But it does provide answers to those problems which occur most
frequently. For problems of a more complex or hidden nature, advanced train-
ing, or the advice of a specialist, is necessary.

FIRST THINGS FIRST

Before attempting any diagnosis or other work, make the Ave-step check out-
lined on the next few pages. This will not only help you in making accurate
diagnosis, but will eliminate unnecessary work.

I. Check The Engine Check the engine to make sure it is not the cause of

« improper Hydra-Matic operation. Often, what may seem to be Hydra-Matic
trouble is actually an engine malfunction. For that reason it is vital to . . .
Make sure that engine does not stall.
That it idles smoaothly.
That engine udle 15 set to specthca-
tions.
i3 = That it does not miss, backfire, or
' }?IJJ _HJ * ojele hesitate at any RPM range.
w ﬁﬁ: : .
l y IJJJJ'I . That it has no mechanical knock,
14132, clatter, or unusual noise.
r.

15




SECTION TWO

I1. Check The Hydra-Matic Fluid Level

The fluid level must be exactly at the full mark. Always use the
following method to check fluid level, for it is the only way you
can insure an accurate reading.

1. Before checking the fluid level, block
the wheels and set the hand brake
firmly.

b

Set the selector lever in neutral.

3. Run the engine at fast idle for two
minutes.

4. Then tut eéngine speed to slow idle.

5. Remove the dipstick and clean it,
then put it back into the filler hole,
pull it out and check the reading.

On some cars the dipstick is under
the hood. On others it s under the
front floor pan, and can be reached
through the Acor-pan access hole to
the right of the Hydra-Matic.

e Rr 6. If the level is low, fill the trans-
1 CHECK FLUID LEVEL 7 mission to the “F" mark. If the level
'*-.. 5 ol 'm is over the “F" mark, dramn some
Auid, and recheck leyvel,

CAUTION

Do nat averfill the transmissior. This
will cause foaming which in turn,
causes improper operation and in-
accurate oil pressure readings.

16




SECTION TWO

IIL Check All Linkage
Since Hydra-Matic malfunction is often directly caused by the
control linkages, it is important that they be checked before making
any adjustments or repairs, With the engine off, operate and check
2ll pivot points and “movement action” of . . .

om

At

1. The linkage running from the accel-
erator pedal to the carburetor,

PEDAL TO THRQTTLE LEVER

2, The linkage running from the accel-
erator pedal to the transmission
throttle lever.

3, The linkage running from the selector
lever to the manual contrel lever on
the transmission.

If any of the linkage sticks, binds, or if
there are signs of excessive wear, the
condition must be corrected or the faulty
part replaced.

17




SECTION TWO

IV. Check Oil Pressures

Checking the oil pressure is one of the most important steps in pin- -
pointing trouble, and it should be made during an actual road test.

This check requires the use of this oil
pressure checking page — No. | 5907

To make the oil pressure check

1. First clean off the area around the
pipe plug located at the left side of
the transmission. -

2. Remove the pipe plug, using a %,-
inch, 6-point socket,

3. Install the oil pressure checking gage.

— CAUTION = -
Tighten the gage adapter securely to
prevent leaks. The oil reaches about -
200 degrees F. at normal operating

temperatures,

18




SECTION TWO

4. Then, during the road test, check oil pressures in neutral, reverse
and drive 4 at the throttle openings and RPM's given in Chart
C, page 70. This chart also lists all required oil pressures.

= NOTE -

1. If oil pressures are BELOW minimum or OVER maximum
shown on Chart C STOP and advise that more extensive
work than external adjustment is required to insure proper
operation of the Hydra-Matic and give normal “life” to the unit.

2. Oil pressures may vary in Drive Ranges 3 and 4, or right and
left, but should not exceed 10 PSI variation,

o

A quick check of the Rear Pump (the Hydra-Matic unit has
2 pumps) may be made by driving the automobile at 20-25
MPH. Move the selector lever to "N” position. Turn the igni-
tion key off. Then place the selector lever in Drive position.
Turn the ignition key on. If the engine starts, it means that the
rear pump is operating properly, since the rear pump in this test
is doing all the work of producing enough oil pressure in the
system to operate the shift valves and direct oil pressure to
the bands and clutches.

19




SECTION TWO

V. Check For Excessive Qil Leakage

Any visible Hydra-Matic o1l leakage should be corrected to prevent
malfunction and serious damage to the internal units. It might be
necessary to wipe off the areas being checked to pin-point the
location of a leak, (See the pil leak chart on page 22.) The four
points which most commanly show signs of leakage are at

1, THE OIL PAN DRAIN PLUG
To correct this . ..

A. Remove the drain plug, and drain
the bottom pan.

B. Remove the plug gasket, if dam-
aged or wormn.

C. Inspect the pan and plug for
nicks and burrs, Correct as neces-
SATY.

D. If you have to replace the drain
plug gasket, spak the new drain
plug pasket in water until it is
plhiable,

E. Install the gasket on the plug

F. Install the drain plug, and tighten
it fArmly,

;. Fill the transmission and recheck
fluid level as described on pages
16 and 50.

2. THE BOTTOM OIL PAN
To correct this, ..
A, Drain the pan, and remove it.

B. Sdérape the mating surfaces of the
pan and case clean.

C. Install the pan, using a new gas-
ket and light grease to hold it in
place. Torque the bolts 10 to 13
foot pounds,

D. Add fluid, and check its level as
deseribed on pages 16 and 50 .

20
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SECTION TWO

3. THE SIDE PAN

To correct this. ..

A,

Disconnect the linkage from the
manual and throttle control
levers.

Femove both levers.
Drain the bottom oil pan.
Eemove the side pan.

Serape the mating surfaces of the
side pan and case clean.

Make sure the neoprene seal and
its two metal washers are in place
on the control shaft.

Install the side pan, using a new
gasket. Torque the bolts 10 to
12 fool pounds,

Install the manunal and throttle
control levers,

Connect the linkage to the levers.

i‘-"h 4. THE REAR BEARING OIL SEAL

To correct this install a new seal as
described on page 45 .




SECTION TWO
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SECTION TWO

OIL LEAKS

{ Illustration on facing page)

POSSIBLE POINTS OF OIL LEAKS

POSSIBLE CAUSE

a. Crankshaft to Hywheel Aange gasket, or
Front Face of flywheel, bolts.

b. Rear main bearing,
Qil around drain plug and inside of bell | a. Loose torus cover drain plug.

housing in line with plug,

0il on transmission side of Aywheel starter
gear teeth and inside of bell housing in
line with torus cover gasket.

Torus cover to flywheel bolts not torqued
to specifications.

Damaged torus cover to flywheel gasket.

01l on torus cover streaked radially out-
ward.

Pin hole in torus cover (rare).

Loose torus cover dampener rivet (rare),

Oil on torus cover and inside of bell hous-
ing in line with front oil seal.

Broken oil seal rings in front pump or
excessive ring groove wear in torus neck
LD.

Too much run out at torus cover neck
(.005” maximum).

Damaged front oil seal.

Oil on torus cover and or front face of
the transmission case and inside of bell
housing.

Porus or cracked front pump cover,

Loose fit or poor seal of front oil seal in
pump cOver.

Front pump cover attaching screws not
torqued to specifications.

0il on front face of transmission case.

Front pump cover not sealing in case.
Caused by insufficient chamfer at pump
bore in case, or missing "0O" Ring,

Cracked or porus transmission case front
face.

After making the five-step check of the engine, fluid level, linkage.
oil pressure, and excessive oil leakage, and correcting any conditions
uncovered by the checks, use the diagnosis guide on the following
pages to discover the source of trouble and possible corrections.
The operations shown in the guide should be checked in the order
listed. This can prevent major repair work where a simple minor

repair could correct the malfunction.
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HYDRA-MATIC

SECTION TWO
DIAGNOSIS GUIDE

Mo reverss — Slips

Locks up in reverse (light throttle or coust)

Jumps out of reverse

D-E 2._-_1?'1-_25- 14-T1-M2.82. K4

CONDITION HIGH LOW ROUGH SLIPS MISSES
UPSHIFTS H1-B3.G1-G3.11 B2BIGI-G2G3 | BI-H}Bi.CL-E] B2-B3.CI-E1-C2 G-HE11.12.N1
12.13-15 T2-12-15-K4 CrEGIG2.K%-1.3 GlO0rKI-L1-S1 51
LO9.1-04-R1-E4 O1-RI-KILKT
K2-L1-L3-La.53
83
15T SPEED B2-B3.C1.CLE1 TI14-15.G 1 K4
Gil-GI-K1-K11 110392
L1-19.82
1.2 SHIFT SAME AS SAME AS SAME AS LI:K2-51.01:52 11-14-15:G 162
UPSHIFTS LUPSHIFTS UPSHIFTS SLO-04-KE1-G1 G4.G5H2-KLL2
G219 (2-51-57
IND SPEED SAME AS SLIPS | SAME AS MISSES
1.3 UPSHIFT -3 UPSHIFT
43 SHIFT SAME AS SAME AS SAMIE AS B.C1-E1-C2.01 G1-K4-K11:52
UPSHIFTS UPSHIFTS UPSHIFTS GIK1-K6-K10 i
L3-51-R1-R2.
§2.81.1.0
ARD SPEED SAME AS SLIPS | SAME AS MISSES
IN 15T SPEED | 2.3 UPSHIFT
34 SHIFT SAME AS SAME AS SAME AS G2-Ki-51-01.82 SAME AS MISSES
UBPSHIFTS UPSHIFTS UPSHIFTS 53 -2 UPSHIFT
4TH SPEED SAME AS SLIPS | SAME AS MISSES
1-2 UFSHIFT 1.2 UPSHIFT
FORCED 4-3 CI-E1-G1.KT Hi.K4-K5-EID B2-B3.G1-03
FORCED 3-2 GlG2G4LILD | Br-HIGL
KI-K9-Q1-02.04
CLOSED ABICLLIL4
THROTTLE L3-LO-G1-G2
32 or 3-1
MALFUNCTIONS POSSIBLE CAUSES

D-E2-L3-J1

o

Selector won't go inte “R™

(Eng Run) T1-15-MI1-14-D (Eng. OF) H2-D

Clashes when shifting ta “R" §1-55 AE1-H3

Will shift into "R" above 12 MPIH 51-55% H4d

Will not lock in "R" Eng, Off 51-55 1 H4

Mo Drive after shifting from "R" N3

Me Drive when Engine is FI_I'_I_!_ 1tnrta-d 01-P2 =

Mo Drive

D-E1-F2-G5-52-11-P1-C3

Slips in Dr, normal sgart in L,

11-15-Cr 1-M11

Slipa intermittently in all Ranges

E1-F2-]11-K3-P1-Gi-G2

Blips in Dr. 3'on Coant

K&

Trany. shifta or Hunts wehicle not moving

S2-14

Eough Shifting Neutral 1o Df.

A-BL-CI-EI-G1

C1-K9-L6-L7-L8

Unable to Drive Engine by Push or Tow

M2

LEGEND

A, Engine Tdls H. Parking Brake Bracket N. Reverse Unit

B _:I'hr.::-t1 o Tinkage L  Gaovernor . Torus Member B
__C. Sirve Bands J. Line Exhauit Valve P. Front Pump

Do Bhift Linkage K. Front Serve Q. Frant Unit

E.  (hl Prossurs L. Rear Servo R, Rear Lnit

F.  Pressure Regulater M. Roar Pumg 8. Tronsmission Case & Misc.
G, Contral Valve .FL!’!I;;]:EL?
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*A
“B]
*B2
*B3
“B4
*C1

*C2
C3

"D
*E1

El

F2

Gl

G2

G3
G4
G5

—Engine Idle.

—Threttle linkage too short,

—Throttle linkage too long.

—Quter throttle lever bent.

—Throttle linkage binding.

—Bands should be adjusted externally

to factory specifications.
Occasionally a transmission may be
encountered that will not take a good
external adjustment. If a transmission
with normal pressure shifts roughly
after a linkage and external band ad-
justment, the bands should be ad-
justed internally.

~Adjust bands by the internal method.

—A broken front band will cause loss of
drive in all positions except where
second speed start is normal. A broken
rear band will cause loss of drive in
all positions except reverse.

Adjust manual linkage.

—Check line pressure in all ranges. See
manual for test procedure and specifi-
cations, Watch pressure thru complete
shift pattern.

—Check line pressure in reverse, Exces-
sive pressure loss may be caused by
missing or mispositioned pressure reg-
ulator reverse oil pipe, or reverse
clutch pipe.

—Pressure loss in reverse may be caused
by the reverse booster plug missing or
sticking in the pressure regulator as-
sembly.

—Pressure regulator sticking will cause
loss of or extremely high pressures —
remove regulator valve and run engine
at idle speed not over 30 seconds to
flush circuit.

—Valves sticking in control valve as-
sembly.

—Internal leak in control valve assembly
— possible loose screws or mating sur-
faces require lapping.

—Incorrect model valve body assembled
to transmission.

—Passages not machined in control valve
assembly.

—Improperly assembled control valve
assembly.

SECTION TWO

H1 —0il passage leak in parking brake
bracket ( possibly missing plug) check
with air pressure.

H2 —Reverse blocker piston sticking in
parking brake bracket.

H3 —Parking pawl actuating crank bent on
parking brake bracket.

H4 —Parking blocker piston sticking.

I1 —Valves sticking in governor or im-
praper valve travel.

12 —Governor oil delivery pipe leaking at
connections,

I3 —Incorrect model governor assembled
to transmission.

14 —Internal leak in governor,

I5 —Broken governor ring,

J  —Line exhaust valve sticking or leaking.
The line exhaust valve is located in
the case under the front servoon 1952
models and in the front servo valve
body on 1953-1955 models.

K1 —Compensator leak in front servo, be-
tween case and servo, or at rear servo
compensator pipe connection. Check
for leak with air pressure.

K2 —Leak in front servo release passage.

Check with air pressure,
K3 —4-3 downshift valve retainer spring
out of place (models through 1952).

—Leak between front servo valve body

and front servo (1953-1955 models).

—Front servo by pass apply passage not

drilled through servo body (1953-
1955 models),

-4-3 downshift valve stuck in closed
position,

—4-3 downshift valve stuck in open

position.

K8 —Over-run control valve sticking.

K9 —Front Servo Apply Piston sticking,

K10—Misalignment of front servo sleeve to
servo body.

K11—-Leak in front Servo apply passage.

L1 —Compensator passage leak in rear
servo. Check with air pressure.

L2 —Leak m 1-2 Qil passage to exhaust
valve in rear servo (1953-1955
models ).

L3 —Leak in rear servo release passage.
Check release passage with air pres-

K4
K5

K6
K7

“Procedures for these repairs are the only ones covered in the instructions of
this book. Corrections for other conditions require that mechanics making them

have advanced training.
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sure with servo mounted on case.
Make certain servo applies and re-
leases freely without tendency to stick
or chatter.

—Broken or misalined rear servo check
valve,

—Rear servo exhaust valve sticking open
( possibly caused by misaligned gas-
ket).

—Rear servo sticking when applying.

—Rear servo check valve misaligned or
orifice hele undersize.

—On 1953-1955 models rear servo ex-
haust valve sticking closed would re-
tard servo application.

—0il passages not drilled or intercon-
nected in servo body and or accumu-
lator body. Check with air pressure.
Refer to manual for identification of
passages.

—Governor drive flange off position or
rear pump mispositioning governor in
parking brake bracket.

—~Rear pump inoperative,

—Steel locating ball missing from bronze
rear pump drive gear allowing gear to
slip on reverse carrier. Condition may
only be apparent when transmission
is hot, allowing bronze gear to expand.

—Leaking reverse piston seals will allow
slipping and pressure loss in reverse.

N3 —Reverse cone sticking will result in no

forward drive after reverse applica-

tion. Free up and burnish in cone by
driving car as described in manual.

Torus check wvalve sticking or dam-

aged., Refer to manual for checking

excessive drain back after engine is
shut off,

L4
L5
LG
L7
L3

L9

M1

M2
N1

N2

o1
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Pl —8hde sticking (Vane Type Pump) will
cause intermittent low and high pres-
sures or complete loss of pressure
(1052-1955).

—Front pump relief valve (on 1X type
pump — 1946 through 1951 models)
sticking open will allow rapid torus
cover drain back when engine is shut
off.

Incorreet number of clutch plates, re-
lease springs or wrong annular piston
in front unit,

—Front unit annular piston seals or
expanders damaged,

—Gear set failure locking front unit in
direct drive.

—Annular piston sticking in front unit.

—Incorrect number of clutch plates, re-
lease springs or wrong annular piston
in rear unit.

—Rear unit annular piston seals or ex-
panders damaged.

—Annular piston sticking in rear unit.

—Loose bearing cap bolts in case allow-
ing leak between oil delivery sleeve
and cap. Check for leak at this point
by applying air pressure to front and
rear clutch apply passages in case after
removing valve body. If a leak exists
with cap bolts at recommended torque,
dress down cap to provide snugger fit
to oil delivery sleeve.

—0il passages not drilled or intercon-
nected in case. Remove valve body
and air check all case passages. Refer
to manual for identification of case
passages.

—Broken ring — oil delivery sleeve.

P2

01

Q2
03
04
R1
R2

K3
31
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53

NOISE

OCCURS UNDER FOLLOWING

POSSIBLE CAUSE

CONDITIONS

MNeutral and all gears whenever engine is
running

Front Qil Pump

Neutral, 1st and 2nd Gears Only

Rear Unit _Pi.'memry Gears

Neutral, 1st, 3rd, and Reverse Gear Only

Front Unit Planetary Gears

Reverse Gear, Acceleration Only

Reverse Unit Planetary Gears

Reverse Gear, Deceleration Only

Rear Unit Planetary Gears

Metallic Scraping at Front of Transmission

Constant and Loud Flutter in Pressure
Hegulator Valye

Excessive End Play Torus members

Front Servo Oil Hole Plug Missing
Front Pump Suction Pipe Loose or Seal

Damaged
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ON-THE-CAR
SERVICE AND ADJUSTMENT INSTRUCTIONS

AN ESSENTIAL POINT

The following instructions, as well as all that have preceded, are a
sound starting point in Hydra-Matic work. Your own powers of
observation are the best supplement to the instructions covered
here, For instance, in any book, it would be impossible to cover
every possible variation that exists in linkages, installation, and
access arrangements for every model and make of car in which
the Hwdra-Matic 15 used. Wherever such wvariations have an im-
portant bearing on the work, they are pointed out. In cases, where
they are basically unimpertant. they are not pointed out, since, we
are sure, vour own common sense will tell vou what to do. So. draw
from your own experience a knowledge of the variations, and also
make every effort to ebtain manufacturers’ shop manuals. Only in
this way will you gain full knowledge of the Hydra-Matic —and
become familiar with all the wariations.

|. EXTERMAL FRONT BAND ADJUSTMENT

External front band adjustment requires
the use of this tool —the servo band ad-
juster — No. J 2681-C.

: : Check the tool application Chart on
AN Page 72 for correct wyear and model

ERARCSER : : usage of ] 2681-C. 1954 and 1955 QOlds-
mebile and 1955 Pontiac have no ex-
ternal adjustment nut for front band.
T 1693-B must be used on these two
moadels. The adjustment nut for the front
band of these models is located on the

front servo body and is exposed when
the bottom pan is dropped.
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P i

A tachometer is also required to provide
accurate engine-speed readings, which are
absolutely necessary in making external
band adjustments,
1. Block the wheels and set the brakes. —
2. On cars so equipped, remove the plate,

which covers the access hole m the

front floor pan. This plate is located

to the left of the Hydra-Matic. On

cars, which do not have access holes,

front band adjustiment must be made

by the internal method, described on

page 36,

—
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f ADJUSTING
SCREW

ADJUSTING
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NOTE

In actual practice, external front band
adjustment is made through the access
hole, but for purposes of clarity we will
show the details with the transmission
completely exposed. Both the front and
rear bands can be adjusted through their
respective adjusting screws, which are
secured by lock nuts. The {ront band
adjusting screw is the one nearest the
engine,

3. After removing the access plate, warm
up the engine In neutral range,

4. Connect the tach, and set it for proper
operation on either an 8-cylinder or
f-cylinder enging.

5. Then set the selector lever in drive
range,

——— CAUTION e——
All ears, Hydra-Matic equipped, are to
be in “D" range when adjusting the bands
with J 2681-C EXCEPT 1950-51 Olds-
mobile. For 1950-51 Oldsmobile, posi-
tion the selector lever in LO range.

6. Now, adjust the carburetor idle speed
screw until an engine speed of 700
RPM is indicated on the tach.
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Then using the band adjusting tool,
loosen the front band adjusting
screw lock nut by turning it counter-
clockwise with the long handle of
the tool.

Next, turn the adjusting screw coun-
terclockwise with the short handle,
until the engine speed hits 900 to
1,000 RPM. The drum of the front
planetary unit is now spinning freely.

If engine speed does not increase, internal
inspection and adjustment of the bands
is necessary. (See pages 36 and 42.)

10,

11.

Now, slowly turn the adjusting
screw clockwise until engine speed
drops to 700 KPM.

Agamn, slowly turn the screw coun-
terclockwise until engine speed in-
creases.

Then turn the screw clockwise until
engine speed drops to 700 RPM.

-~y




FRONT DRUM

WAIT 30 SECONDS
AFTER EACH %o TURN

N
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NOTES

The adjusting screw is turned back and
forth to locate the exact point at which
the band grabs the front drum and keeps
it from turning. The various engine speeds
indicate when the band is taking hold
or releasing.

12. Wait 30 seconds with the engine
running at 700 RPM.

13, If engine speed increases at all, turn
the screw clockwise 1/10 turn as
indicated by the tool counter

14. If necessary, continue to make 1/10
turns until the engine speed stays
at 700 RPM for at least 30 seconds.
This indicates that the front drum
15 being held stationary.

15. Without removing the tool, or moy-
ing the handles, set the counter on
the band adjuster to zero.
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-

16. Then hold the lock nut with the
long handle of the tool, and turn
the adjusting screw clockwise with
the short handle until the counter
reads exactly 6.5 or 7.7 — depending
on the car, Refer to Chart “"A" on
page 09,

17, After this final setting, tighten the
lock nut with the long handle. While
doing this hold the adjusting screw
in its final setting with the short
handle.

18, Torgue the lock nut 40 to 50 foot
pounds,

19, As the last =tep, recheck the tach
reading, which should be 700 RPM.

s N O T e——

After the front band is adjusted, the
rear band should be adjusted,
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Il. EXTERNAL REAR BAND ADJUSTMENT

With the access plate removed, the tach hooked up, and the enging
still running, make the rear band adjustment. Procedures for this
are much the same as for front band adjustment. The tool used

for front band adjustment is also used for rear band adjustment.
—= ==

ADJUSTING ADJUSTING

The rear band adjusting screw and its
s P lock nut are immediately behind the

FRGN#"Eﬁ.Nﬂ ™ REAR BAND ; front band adjusting screw,

LDCI{ NUT LOCK NU'F i

. With the engine still running (in
drive range) at 700 RPM, loosen the
rear band adjusting screw lock nut
by turning it counterclockwise.

2. Then turn the adjusting screw coun-
terclockwise until the engine speed
hits 900 to 1,000 RPM. The drum of
the rear planetary unit is now spin-
ning freely.
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3. Now, slowly turn the adjusting screw
clockwise until engine speed drops to
700 RPM.

4. Then, slowly turn the screw counter-
clockwise until engine speed increases.

5. Next, turn the screw clockwise until
engine speed drops to 700 RPM.

The rear band adjusting screw is turned
back and forth to locate the exact point
at which the band grabs the rear drum
and keeps it from turning.

6. Wait 30 seconds with the engine run-
ning at 700 RPM.

7. If engine speed increases af all, turn
the screw clockwise 1/10 turn.

8. If necessary, continue making 1/10
turns until engine speed stays at 700
RPM for at least 30 seconds. This
indicates that the rear drum is being

] WAIT 30 SECONDS held Htﬂtiﬂﬂ‘:‘l'r}'. -—
AFTER EACH %o TURN
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9. Without removing the tool, or mov-
ing the handles, set the counter on
the band adjuster to zero,

10. In making the final rear band ad-
justment, set the selector lever in
neutral, This makes it much easier
to turn the adjustment screw for the
final setting.

11. Then turn the adjustment screw
clockwise exactly 2 turns,

12, Now, place the selector lever in
drive, and check the engine speed,
which should be 700 RPM. This is
the final setting.
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13. Now, tighten the lock nut, making
sure to hold the adjusting screw in
its final setting.

14, Torgue the lock nut to 40 to 50
foot pounds.

15. Then reset the engine to specified
idle with the selector lever in neu-
tral, and button the job up.

IIl. INTERNAL FRONT BAND ADJUSTMENT

The internal method of adjusting the front band is done on some
cars, which provide no means of external adjustment, or when it
is better, and more efficient, to make front and rear band adjust-
ments with_ the transmission oil pan removed.

oy

SAADAONNN
AN

In making the front band adjustment
inside the Hydra-Matic. it's necessary to

g actuate the front servo piston. For that
g reason . ..
Z
z
Z
z
A
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... this tool — the front servo gauge (No.
J 1693-B) is required. The first step in
the internal method of front band ad-
justment is to,.,

1. Drain the bottom oil pan.

NOTE

This drains only the pan — not the entire
transmission,

2. Then remove the oil pan.

3. Next, loosen the front band adjusting
screw lock nut on those transmissions
which have the external adjusting
SCTew.
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v« i -_-;-.' s >
B FRONT BAND B
B rowustinG ScRew I v Bl

4, In transmissions, which have the ad-

justing screw located inside the trans-
A ’ mission case, remove the lock spring,
Sl LOCK SPRING £

. -
. &'J

5. Then back off the front band adjust-
ing serew about five turns,

1. Where the screw is external it is
reached through the access hole in the
front floor, and the servo band adjust-
ing tool can be used.

Where the frent band adjusting screw
is located internally, it is necessary
to use a screwdriver.

o]

6. Then remove the pipe plug from the
front servo, using a 7/16, 6-point
socket,

7. Next, loosen the hex adjusting screw
of the front serve gaupge until about
s inch of its threads show and the
stem has been drawn into the gauge
body.

38
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8. Then screw the gauge into the front
servo body, and snuggly hand-tighten
it.

9. Now, tighten the hex ad justing screw
in the gauge until you can feel the
stem of the gauge just touch the
front servo piston.

10. Then, with a wrench, tighten the
gauge down exactly 5 full turns

While doing this...
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11, ... make sure the band is in its
normal operating position to insure
that the band lining is in full, flat
contact with the drum, This can be
done by...

... turning the drum by hand or by
pressing on the band anchor lug. Either '
way will assure accurate adjustment.

12, Now, slowly tighten whichever front
band adjusting screw the transmis-
sion is equipped with, until ...
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.. the knurled washer on the front servo
gauge just breaks free, and yet 15 not so
loose that it will spin.

ADJUSTING ADJUSTING
13. Tighten the front band adjusting

screw lock nut, or install the lock
spring, depending on which type
transmission is being serviced.

pREAR BAND . { 14. Torque the lock nut 40 to 50 foot

LOCK NUT
pounds.

& FRONT BAND BV R N - Recheck knurled washer after
NORLNO S Y torquing lock nut to be sure
; WU setting has not changed.

15, Then back off the hex adjusting
screw on the gauge a full 6 turns,
and remove the gauge from the servo

bady.
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and on other models from under the car.

N

16. Last, install the pipe plug in the

servo body, and torque it 6 to 7
foot pounds. With the front band
adjustment complete, you can now
make the internal rear band ad-
justment.
This is always done along with internal front
band adjustment, since the oil pan is already
removed.
~

Rear band adjustment requires the use

of this rear servo gauge (No. J 5071).

1. As the first step in rear band adjust-
ment, loosen the rear band adjusting
screw lock nut.

Vs A N | 18 NOTE

| FRONT BAND SR8 REAR BAND | ,
LOCK NUT js#l LOCK NUT | This lock nut and screw are always

| 1. . 3¢ ‘ﬁ'}f . located externally. On some models, they
AL a NPT can be reached through the access hole, -

=
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2. Next, position the rear servo gauge,
centering it so that the leg of the
gauge rests on the servo stem, and
the notch in the tool fits over the

finished surface of the rear servo
body.

3. Then, back off the rear band adjust-

4.

ing screw using this tool, for cars with
access holes, or wrenches where the
screw can be reached only from under
the car.

Back off the screw until the rear
servo actuating lever is well away
from the face of the gauge leg and
will move freely.
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5. Now, tighten the adjusting screw un-
til the face of the actuating lever
barely touches the face of the gauge
leg, making certain that the gauge is
centered,

6. Then, tighten the lock nut, while
keeping the adjusting screw from
turning,

7. Torgue the lock nut 40 to 50 foot

After torquing lock nut re-
check using the rear servo
gauge (J-5071) to be sure
setting has not changed.

8. Next, inspect the oil sereen, and clean
it, or replace it, if necessary.

9. Clean the bottom oil pan, and rein-
stall it with a new gasket.
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10, Teorque the bottom oil pan bolts 10
to 13 foot pounds.

11. Last, refill the Hyvdra-Matic accord-
ing to the procedures covered on
page 50.

V. REPLACEMENT OF REAR BEARING OIL SEAL

This is a fairly common part replace-
ment, which can be made without re-
moving the transmission. Where the seal
is recessed, it is necessary...

SLIDEHAMMER

...to use one of these seal pullers (No.
J 2623 and No. ] 4830) and the slide
hammer (No. 2619-B). The two pullers
shown can be used to remove any re-
cessed rear bearing oil seal. Refer to the
tool chart on page 72 to determine which
puller should be used.

SEAL PULLERS
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1. As the first step in removing the seal,
disconnect the drive shaft.

2. Then shide the drive shaft from the
output shaft.

3. Now, place the proper remover over
the shaft, and push it into the seal.

46
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4. Then, expand the end of the tool in
contact with the seal by tightening
this screw.

5. Now, screw the slide hammer into the
seal remover.

6. Carefully tap the rear seal out of
place.

7. Then, inspect the rear bearing retainer
and output shaft for nicks and burrs,
and remove any that are found.
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8. Before installing the new seal, soak
the felt portion of the geal in Hydra-
Matic fluid.

e

Apply non-hardening sealer to the
outer edge of the seal

CAUTION s

Do not use too much sealer, or get any
on any other part of the seal.

To install a seal properly, it's necessary
to use one of these seal installers (MNos.
J 1354, T 1942-A, J 5154-A). To select
the proper installer, refer to the tool
application chart, on page 72 .

RS
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10. To install the new seal, first place it
in position in the housing,

11. Place the seal installer over the
shaft, and against the seal.

12, Then, tap the installer until the seal
15 seated. No further checking or
gaging is necessary.
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13. Last, shide the drnve shaft over the
output shaft, and connect the drive
shaft,

One of the simplest on-the-car services is
draining and filling the transmission, But
it is important that certain precautions
and steps be followed,

-

The fluid should be at operating temper-
ature when it is being drained. If the car
has just come off the road from a hard
run, be careful when removing drain
plugs, as the fluid may be so hot that it
will spurt out and burn the hands or
arms,

1. First, remove the flywheel housing
bottom cover on the access plate.

50
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2. Then, turn the engine over to bring
the torus cover drain plug down to
the bottom,

ey W () T L ey

On some car models, this drain plug 1s
located in the Aywheel

3. Remove this plug, with a H-point
socket.

4. Then, remove the bottom oil pan
drain plug. Only by removing these
2 plugs can you drain the transmis-
sion completely,

On late model Oldsmobiles, disconnect
the fill tube from the bottom oil pan to
drain it, since there 15 no drain plug.

5. After draining, replace both plugs.

s N T e

On late model Oldsmobiles, which have
no plug in the bottom pan, connect the
hller tube.

6. Torque the oil pan plug 35 to 45
foot pounds.

7. Torque the torus cover plug 6 to 7
foot pounds,

8. Then install the Ayvwheel cover on
the housing.
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NOTE

New gaskets must be used whenever
covers, or pans, which have gaskets; are
removed and installed.

Never flush the Hydra-Matic transmis-
sion. If the fluid has become contamin-
ated so that flushing szeems necessary,
drain and refill with the fluid specified
for regular operation. Drive the car ar
operate the engine until the fAuid has
been warmed to operating temperature,
then drain and refill again,

4. Now, carefully clean the area around
the fill hole which, on some cars, is
under the hood. On others it is under
the front floor pan, and is reached
through the access hole, to the right
of the Hydra-Matic.

10. Then, pour approximately, eight
quarts of specified fluid into the
transmission, using the fller funnel,
which is equipped with a very fine
mesh screen.
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e [N (OTE

It 1s important to use only G. M. Hydra-
Matic Fluid or Automatic Transmission
Fluid (Type A} identified by Armour
Institute Qualification Number “AQ-ATF
" such as Delco Fluid —available at
yvour nearest U. M. 8, dealer. This is an
all-season fluid for year-round operation.
No special additives to these fluids are
Ansmission }?‘:ﬁr‘;‘!ﬂguﬂw ust R required or recommended.
. nul-} Eﬁlunluull iy 5k e In cases of emergency, when the speci-
‘_:""" N 5 e fied fluid 1s not available, any good qual-
= ity 20W engine oil will operate for a
temporary period. When such oil 1s used,
however, it should be removed as soon
as possible and the transmission refilled
with the recommended fluid.

11. Now, with the engine in neutral,
run it at fast idle for 1% to 2

. minutes,
-

FAST IDLE FOR 1%

TO 2 MINUTES s,
-

12. Then, at slow idle add enough fluid
to bring the level just below the “L"
mark on the indicator.

13. Now, run the engine at fast idle for
3 minutes to bring the fluid to oper-
ating temperature,
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14. Then, at slow idle, add fluid to bring
the level to the “F" mark,

15. With the engine idling, and the fluid
warm, check to make sure the trans-
mission is not overfilled. And that's
the final step in filling the trans-
mission.

VIl. THROTTLE LEVER ALIGNMENT

If throttle lever alignment is not correct, slip-
page, bunched shifts, or rough shifting can
result,

To check throttle lever alignment, it is
necessary to use ong of theseé throttle
lever checking gauges. To determine

which to use refs,:r to the tool chart on
THROTTLE LEVER ,,
page V2.

CHECKING GAUGES

1. As the first step, make sure the
clarmmp bolt is tight.
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2. Then, clean the rear face of the ma
chined surface of the transmission.

3. MNext, disconnect the throttle lever
roc from the throttle lever.

4. Then, place the gauge against the
machined surface, with the edge of
the gauge against the side cover.

35




56

B,

SECTION THREE

Then, install a gage pin (shown on
page 58) in the throttle lever, and
move the lever as far as possible to-
ward the rear of the transmission,
without trying to force it past its stop
point,

Where the notched type gauge is used,
hold the throttle lever in its rearward
position, and shide the gauge up to-
ward the lever. The page pin should
engage the correct gauge notch,

If the rod-type gauge is used, the end
of the rod should engage the hole in
the throttle lever. If the throttle
lever, in either case, does not gage
properly ...

-
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8. ...use one of these throttle lever
Lending tools to bend Lhe lever...
referring to the chart on pape 72 to
determing which one to use,

9. Bend the throttle lever forward or
rearward, depending on which way
it 15 out

CAUTION

The anly safe way to perform this opera-
tion is with a bending tool. If you don’t
use’ a bending tool, there s 2o nsk of
causing serious internal damage to the
Hydra-Matic control valve assembly.

10. As the last step, recheck throttle
alignment with the gauge.

ol
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VIll.  THROTTLE LINKAGE ADJUSTMENT

The correct adjustment of the Throttle Lever Linkage — after the
Throttle Lever is aligned properly — plays a major and vital role
in correct Hydra-Matic operation through all shift ranges. To elimi-
nate any confusion, check with the car manufacturers’ Shop Manuals
for year and model. Follow step by step their recommendations as to
the correct adjustment procedure of the Throttle Linkages involved.

A Throttle Lever Rod, which is short, will give more TV (Throttle
Valve) pressure meaning a more solid shift pattern at higher vehicle
speeds. But a Throttle Lever Rod that is lengthened will give less
TV pressure meaning earlier and softer shifts.

Insufficient TV pressure may result in a slip during a shift and
when final engagement cccurs, a severe engagement may result,

If excess wear exists at pivot paints or at clevises, the very best
advice is to replace those worn parts rather than attempt to re-
adjust all linkages to fit the excess wear.

Basically, when you make Throttle Linkage and Throttle Lever
adjustments you are setting the Throttle Valve in the Hydra-Matic
Valve Body to move in correct relationship with the Throttle But-
terfly Valve in the Carburetor.

As an example, if the Carburetor Throttle Valve moves 86°, the
Throttle Lever in the Hydra-Matic Valve Body should move 22°,

This is a hypothetical case and is uged for illustration purposes only.

Adjustment of the throttle linkage re-
quires these throttle linkage adjusting
pins. These pins...
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...are used to hold ballcranks and
pivot points of the throttle and carbu-
retor linkage in place when linkage ad-
justments are made. There are so many
variations and hook-ups that it is neces-
sary to...

...follow the specific procedures issued
for every car model. However, to show
what basic steps are involved, we will
demonstrate one example of how the
entire throttle linkage is adjusted.
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1. First. disconnect the throttle rear rod
from the throttle lever,

2. Mow connect a tach,
Start the engine.

4. Adjust the idle speed to specifications
with the engine at operating tem-

—_
perature,
Make certain the carburetor is in the
slow idle position,
5, Then, shut off the engine.
6. Install a linkage adjustment pin
through the holes in the lever and
bracket, This locks the moveable arm
to the stationary bracket.
-
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11.
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Next, with the carburetor throttle
valve closed, loosen the lock nuts,
and adjust the length of the carbu-
retor throttle rod so that the linkage
adjustment pin maoves in and out
freely.

Leave the pin installed and tighten
the lock nuts securely.,

Then, try installing a linkage ad-
justment gage pin through the holes
in the transmission throttle rod idler
lever and bracket, as shown,

If the pin does not enter the holes
freely, adjust the length of the trans-
mission throttle front rod. When
the pin does enter the holes in the
idler lever and hracket freely, the
length of the throttle rod i1s correct,

Now, remove both pins.
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12. Leoosen the lock nuts on the accel-
erator pedal rod.

13. With the throttle wide open adjust
the length of the accelerator pedal
rod at the throttle control idler lever
si that. ..

...the accelerator pedal clears the floor
mat by about ¥4 of an inch at the closest
point. This clearance is necessary for
forced downshifts.
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14.

16.
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Now, make sure the clamp bolt in
the throttle lever is tight.

Then, install a linkage adjusting
pin, as shown, to lock the throttle
linkage in- idle position.

Now, check the position of the
throttle lever using a throttle lever
checking gauge, and. if necessary,
bend the throttle lever as described
on pages 54 to 57,

Fr
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17. Next, connect the throttle rear rod
to the throttle lever, and ...

18. ...adjust its length so that it exerts
only a light force against the throttle
lever, when the lever is at its rear-
ward limit,

19, Then shorten the rod length by
backing off the trunnion front lock
nut one full turn, and tighten the
rear lock nut securely. This adjust-
ment insures correct throttle con-
trol valve operation.

20. Now, remove the hinkage adjusting
pin.

-
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21. Then, road test the car to check the
shift pattern.

—_———— NP ——

If the shifts are too low, or bunched to-
gether, shorten the transmission throttle
rear rod slightly to provide proper shift
pattern. Do not shorten the rod too much
since this will raise the shift points too
high.

The selector lever linkage runs from the
selector lever to the manual control lever.
To adjust it ...




SECTION THREE

1. ... first place the selector lever in
“drive right” position against the stop,
which prevents accidental shift into
low range.

? - = LIS
" LOWER SHIFT &9

2, Back off both the front and rear
trunnion lock nuts on the shift con-
trol rod.

3. Disconnect the shift control rod from
the manual contrel lever.

4. Now, make sure the manual control
lever also is in “drive right” position
by moving the lever and setting it in
the second detent from the front.

(1]




REAR TRUNNION
LOCK NUT

FRONT TRUNNION
LOCK NUT

&7

b |

SECTION THREE

Then, connect the shift control rod
into the manual contral lever.

Next, finger-tighten the rear trunnion
lock nut to remove clearance in the
linkage.

Now, tighten the same lock nut one
complete turn to lengthen the rod,

And last, tighten the front lock nut,




SECTION THREE

X.  STARTING ENGINE BY PUSHING

If it becomes necessary to start engine by pushing the

car a short distance due to a low battery, move control

lever to the “N" position. When a speed of approxi- .
mately 25 MPH 1s attained, turn ignition switch on and

move the contrel lever to DR 4 position.

Xl.  TOWING THE CAR

Disconnect the propeller shaft or raise the rear wheels
off the ground to prevent possible damage to the trans-
mission.
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SECTION FOUR
REFERENCE CHARTS

CHART "A” — - USE OF SERVO BAND ADJUSTER — — J 2681-C
( See step 16, Page 32)

FRONT SERVO (FRONT BAND)

1946 1947 | 1948 | 1949 1950 | 18351 19582 1853 | 1954 1955
Oldsmobile £.5 6.5 fi.5 fi.5 6.5 6.5 .9 7.7
Pontiae 6.5 5.5 ) 6.5 WS 7.0 Tt
Cadillac 6.5 6.5 6.5 65 | 6.5 6.5 T 7T TH T
Lincoln 6.5 6.5 6.5 7.0 7.9 7.1
Nash 6.5 6.5 6.5 7.7 1.9 79 T
Hudson - fi.5 65 | 7.9 T.T TN 7.0
Kaiser 6.5 .5 7.9 Tl 7.9 r G
Willys 7.7 1.7 7.9
Chevrolet Truck
(1/2 - 3/4 - 1 ton only) (2, 1.4
GMC Truck
(Up to and including 1 ton Models only) B 7.7 T3 7%

REEAR SBERV(QO (REAR BAND)
1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1955

Oldsmobile

Pontiac

Cadillzac {See step 11, Page 35)

LinesIs USE TWO (2) TURNS FOR ALL YEARS AND MODELS WHEN
Nash ADJUSTING REAR SERVO WITH J 2681-A AND TACHOMETER
Hudson EXCEPFT 54-55 OLDS AND: 55 FONTIAC, ON THESE USE THE
Kaiser INTERNAL METHOD OF ADRJUSTMENT ONLY. (See Poges 36 and 42,)

Chevrolet Truck

(1/2-3/4 - 1 ton only)

GMC Truck

(Up to and including 1 ton Models only)

CHART "B” - - USE OF FRONT SERVO GAUGE — — ] 1693-B
{ See step 11, Page 40)

Car Years No. of Turﬂ
Oldsmobile 46 - 55 5
Pontiac 48 - 55 5
Cadillac 46 - b5 5
Lincoln 489 - 54 5
Nash 49 - 5§ 5
Hudson 50 - 55 5
Kaiser 50 - 55 5
Willys 53 - 55 3]
Chevrolet Truek
(1/2 - 3/4 - 1 ton only) 54 - 55 5
GMC Truck
(Up to and including 1 ton Models only) 52 - 55 5

a9




SECTION FOUR
OIL PRESSURE TEST INFORMATION

The following Oil Pressure Guide should be used whenever an oil pressure
check is made. Before making the oil pressure test, check the metal plate on
the right side of the Hydra-Matic case. This has a letter or letters and a num-
ber — followed by a serial number, and indicates which figures in the guide
apply to the test.

1. Under the automobile heading, Oldsmobile, for example,
Neutral, Drive, or Reverse designates the positioning of the
Selector Lever located under the steering wheel.

2. The RPM figures denote the engine RPM with a tachometer
hooked up.

3. Drive 4-Full throttle means: Drive range position of the
selector lever with the engine RPM at the specified figure
and the throttle valve of the carburetor "Full Open” (accel-
erator pedal depressed but — NOT — through the warning
detent). This means driving the automobile from a lower
RPM figure than specified and when the RPM called for
in the guide is reached, an oil pressure reading should be
taken.

4, 50 Min. or 45 Min., for example, means 50 Ibs. pressure
minimum or 45 Ibs. pressure minimum etc.

5. Where NO oil pressure figures are listed in the guide, this
means you DO NOT need an oil pressure reading for the
particular condition called for.

CHART “C”
MAIN LINE OIL PRESSURE TEST GUIDE

NOTE: On transmissions with over 25,000 miles, idle
pressure may be as low as 30 P. S. L ‘without
indicating a defective transmission.

KAISER R.B.M. 1052-3-4-5 1951 1950
MNeutral Tdle 50 Min. 45 Min, AD Min,
Re}rarse 1200 135-175 150-210

Dirive-4 1200 85-93 80 Min, B0-88

(Full Throttle)

WILLYS R.P.M. 1955-4 14953-2
Meutral Ledle 50 Min. 50 Min.
Re_\rara& 1200 135-175 125-165
Dirive-4 1200 BE5-95 T8-8h

{Full Throttle}

gLDSI:f’I{)BILE RP.M. 19554 1953 1952 1951 1949-8-7-6
#utra 1dle 50 Min, 50 Min. 50 Min. 45 Mi 4 i

Reverse 1200 145-185 145-185 135175 " 0 Min
Drived 1200 101-109 90-08 §5.03 80 Max. 90 Mux.

(Full Throttle)
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CADILLAC
Meutral
Reverse
Diive-4
(Full Throttle}

PONTIAC

Neutral
Reverse
Dirive-4
(Full Throttle)

NASH
Meutral
Heversy
Dirive-4
{(Full Throttle)

MNASH

Meutral
Reversa
Diive-4
(Full Throttle)

HUDSON
Meutral
Reverse
Drive-4
(Full Throttle)

HUDSON
Neutral
Reverse
Drive-4
(Full Throttle)

LINCOLN

Neutral
Reveras
Dirive-4
{Full Throttle)

GMC TRUCK
MNeutral
Revorse
Dirive-4
(Full Throttle)

GMC TRUCK

MNeutral
Reverso
Dirive-4
(Full Throttle)

CHEVROLET TRUCK

WNeutral
Reverse
Dirive-d
{(Full Throttle)

SECTION FOUR

Main line oil pressure test guide —(Continued)

R.P.M.
Idle
1200
1200

R.P.M.
Idle
1200
1200

RPM.
Tdle
1200
1200

R.PM.
Idle
1200
1200

R.P.M.
Idla
1200
1200

E.P.M.

Idle
1200
1200

RP.M.
Idie
1200
1200

R.P.M,

Tdle
1200
1200

RP.M.

Idle
1200
1200

R.P.M.
Idle
1200
1200

1955
50 Min.

76-210
114-122

1955
50 Min.
145-185
101-109

1951-
N&kE
50 Min.
145-185
90-98

1953~
N & NB
50 Min,
145-185

90-98

1955-H
50 Min,
150-175

94-102

1952-Z
45 Min.
145-210

80-88

1954-L

50 Min.
145-185
100-108

1955-177C
&k CA
50 Min.
145-1585
£5-93

1952-210-17

50 Min.
135-175
B5-93

1955-4
180-CH
50 Min
145-185

85-93

1954
50 Min,
145-185
110-118

1954-3-2

50 Min,

145-185
00-98

1955-Y

50 Min.

135-175
84-92

1952-N

50 Min.
145-185
Q0-98

1955-Z

50 Min.
135175
B4-92

1951-

H&]J
45 Min,
140-210
B0-B8

1953-
L&LA
50 Min.
145-185
100-108

1955-220-Y
210-U0
UA-UC
65 Min.
180-220
92-87

1955-
200-CH
200-CHC

65 Bdin.
180-200
92-97
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1653-2-C

50 Min,

145-184
90-98

1951

45 Min,
140-210
B0-88

1954-
E & NA

50 Min,
145-185
90-98

1952-E
50 Min,
125-165

1854-3-H

50 Min,
155-175
90-103

1950-H
40 Min.

80 Min.

1952-L
50 Min.

150-210
90-98

1954-220-Y
210-U
65 Min.,
180-220
92-97

1954-
180-CH
50 Min,
145-185

85-93

1952-A

50 Min.
155-195
97-105

1850-9-8
40 Min.

80-90

1954-¥

50 Min.

135-175
84-02

1951
NEE
45 Min,
140-210
BO-BH

1953-54-
I-Z
50 Min,
135-175
85-03

1951-L

45 Min.
150-210
B0 Min.

1953-210Uf
1953-177C

50 Min,
145-185
85-93

1954-
200-CHC
200-CH

65 Bin,
180-200
93-97

1951-ClhA

45 Min.
150-220
80-100

1954-N

50 Min.
145-185
100-108

1850
E&N

40 Min.
B0 Min.

1952
H&a]J

50 Min.
135-175
85-93

1950-L & F
40 Min.

80 Min.

1850-49-
48-47-46

40 Min,
BO Min,

1953-E-
EA &Y
50 Min,
135-175
85-93




SECTION FOUR

KENT-MOORE #24 7« MAKEF HYDRA-MATIC TOOLS
for complete External and Internal Service
Tools listed are available through your local Kent-Meore jobber

HYDRA-MATIC APPLICATION

GML

ILluiTllT.[ﬂH TOOL HO. DESCRIPTION ey :‘:L_]I_':“ HUD. IHlSHJ oLos | FONT, Bl LINE. ll:fl‘
| == | 11354 —Rear Bearing Retainer Ol Sool lnstaller* | 50.55 49.55 46-51 48-55 50.55
@ | J1459-8 —Reor Unit Holding Tool 46-55|54.55 |50.55 4955 |46-55|48-55 52-55 49-54 |50.55
s | 114658 —Diol Inditator Extension Rod 146-55| 5455 50-55 4955 46-55 | 48.55| 52-55 4954  50.55)
ﬁ 11537 —0il Delivery Sleeve Ring Compressor :'“"55 54-55!'50-55 49-55| 46-55 48-55| 52-55| 49-54 50-55:
“lam—F> | 116938 —Front Servo Gouge* 86-55) 54-55) 50-55 49-55, 4655 48-55 52.55 49-54) 50-55
&=  1942-A —Extension Housing Rear Oil Seol Installer * 4655 |  Jaese
==—20 | 12029 —throttlo Lever Banding Yool * . 46-55 d
| === | 12170 —from Pump Cover Oil Seal Installer 46-55, 54.55 50.55| 49-55| 46.55 48.55 52.55 49-54) 50.55
(2 | 1278 —fromt Drum Spocer 46-55| 54-55 50-55 49-55| 4655 48.55(52-55 4954 50-55
(70 | 42178 —Rear Clutch Hob Retainer Bracket 46-55| 54-55 50.55|49.55 46-55 48.55 52.55 49.54| 50.55
S5=wm | 121824 —Tronsmission Beoring Retainer Remever 46-55 50 4950|4650 4850 49-54| 50
o 12183 —Governor Flange ond Pump Riveting Set [46-55 54-55 | 50-5549-55 46-55 48:55/52-55 _-I'I-H:‘SP-S.'-_
S oo | J2184A —Front Pump Holder & Socket Sef 4655 54.551 50-55 49.55) 46.55 4855 52.5549-54| 5055
rod) 12187 —Front Planet Corrier Assembly Holder 46-55| 54-55) 50-55| 49.55) 46-55  48-55) 52-55) 49.54) 50-55
12191 —Speedometer Drive Gear Spocer 50 49-50|44-50 48-50
G._—J’ 12195 —Throttle Lever Checking Gange ® 50.55 46-53
Py 12541-8 —Tromsmission Holding Stosd 46-55 54-55| 50-55{ 49-55 4653 48-54) 52.55| 49-54| 50-55,
/! 12548-A —Linkage Adjusting Pins (3)* 50-55 m;!urss, 49-54 5054
JT, | 12545-C —Throttle Levar Checking Govge* s4 % ss|aess|  agsa t9s4| | sos4
e | e —Torus Cover Hub Checking Gouge ' 4655
=Tk | 1258 —Torus Cover Hub Checking Googe 55 | 49-55 48.55 50-55
=== | 12587-8 —Tronsmission Moinshaft Endplay Guide $6-55 54.55| 50-55| 49-55| 46-55 4855 52-55 49.54) 50.55
Qo—0=0— | J2619-8 —Slide Hommer Assembly* 46-55 55 | 49.55 4954
€= 1223 —Extension Housing Oil Seal Remover Collet* |46.55 4954
A0— | 12650 —Revarse Gear Bucklosh Gouge 16-50 50 | 4950|4650, 48-50 49-50| 50
& 1 2681-C —Servo Band Adjuster* 46-55, 5455 50-55 49.55| 46.55 48-55| 5255 49-54| 50.55
» ‘—g 12808 —Floor Juck Adopter 46-55 5455 50-55 49-55| 46-55 48-55| 5255 49-54 50.55!
\_/ 13065-C —Throttle Lever Checking Gouge * 4655 :
| 13310 —Thottlo Lever Bending Tool* 456-55 55 | 85 | il 49-54 o
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SECTION FOUR

KENT-MOORE #24 77 - MAKEF HYDRA-MATIC TOOLS —(Continued)

HYDRA-MATIC APPLICATION
ILFSTRATION TOOL HO. DESCRIPTION CAS: T‘:l::‘ Y SN [ — Ti::l . h"'g’“
14158 —Throttle Linkage Adjusting Pins (2] 149.55,
—————& | 142644 —Oil Fille Fonmel omd Tobe® 4655|5455 |50-55 49-55 46-5548-55| 52-55 49.54/50-55
_;WN 14353 —Annular Piston Seals Look Detector 86-55 54.55 50.55 49.55[46-55 | 48.55| 52.55 [49.54 50.55
Iu J 4353-1 —Blow Gun Assembly (only] 4655 54.55 50-55 |49.55 | 46-55|48-55 | 52.55 49.54/ 5055,
g =" 14415  —Reor Serve ‘Spri:u I:E‘mlpnnnr I.:SSI:[H-SS SID-SEE;H-SS 46-55 | 48-5552-55 |49-54 5Il-55é
== 14448 —Crow Foot Adupter for Torque Wrench 46.55 54-55 | 50-55 |49-55 |46-55 | 48-55 | 52.55|49-54|50-55
B J 4638 —Torus Member Indicator Supperi ! 50-51 B |r
—— 14639 —Flywheel Housing Indicator Suppart 550-54 1|
————— | 14659 —Extension Red (Use with KMO 30} 150-54
(@2 J 4660 —Transmission Lifting Eye Bolt 4653, 50-53|49-53 | 46-53| 48-53) 52.53 49-53 | 50-53,
[44] | 14670 —Clutch Spring Compressor 51.55|54.55 51-55|51.55 5155 51.55 52.55 | 51.54 51.55
m 14731 —Governor Sleeve Aligning Tool 51-55:;54-55 51-55|51-55|51-55|51-55(52-55|51-54 5]55"
s | J 4752 —Reverse Piston to Drum Seal Installer 5155 54.55|51-55|51.55| 51.55 51.55] 52.55 5154 |51.55]
Co———— | 14830 —Extension Housing Oil Seal Remover Collet* 55 |49.55 '
T b | 15071 —Reor Servo Gouge* 4655 54.55| 50.55 4955 4655 4855 52.55|49-54 50-55
i | 15138 —Rear Bearing Retainer Boll Bearing Installer 52-55 5455 |
O"——-— 15139 —Reor Bearing Retoiner Ball I_a;:lriug Remover 52-55 54-55
=) 1 5154-A —Rear Bearing Retainer Oil Seal Installer 54 52.54 54
w7 15157 —Regulator End Casting Assembly Clamp* 51.55(54-5551.55 | 51-55 | 51.55 | 51-55 | 52-55 |51-54 |51-55
“=~sm== | 45172 —Reur Bearing Retainer Internal Snop Ring Pliers 52-55|51.52| 54-55
—& 15177 —Line Exhoust Volve Sleeve Remover 51-52)  51-5251-52|51-52 51-52 5152
o 15260 —Throttle Lever Beading Tool 54 [s055(49.55|  |48sa[s2sa| 5055
L L [15892 —Torus Cover Hub Checking Gauge® sess | | s
<=t | 15586 —Snop Ring Pliers 46-55 54-55 su-ss_?qq.ss 46-55|48-55| 52-55 |49-54|50-55
b NP 15605 —Throttle Lever Checking Govge 54-55
— i | 15609 —Corburetor Contral Lever Positioning Gouge® 54
iy 15679 -(nrh;ra*lnr Conirol Lever Pasitioning Gavge™ 54 I Il
C):} 1 5907 —Universol Pressure Checking Gouge (with nlnpfnrs];&lﬁ-ii 54-55 |50-55 | 49-55 46-55 -I-I-SSIISLSS 4954 |50-55
& "S55 | KMO 30 —Dial Indicator Set |46.55| 54555055 49-55 | 46-55 | 48-55| 52-55 | 49.54 50.55
i | KMO 629—0-50 f1. Ibs. Torque Wrench 46-55| 5455  50-55 49-55|46-55 | 48-55| 52-55|49-54) mf
=T KMO &30—Smop Ring Pliers 46-55| 54-55 50-55 49-55 |46-55 | 48-55 | 52-55 4;.;4 50-55

*Spaciol Tocls tecommended for on-the.cor service
{flse applicabln 1o Oynoflow, Powerglide & Ford-O-Maotic
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SECTION FOUR
HYDRA-MATIC IDENTIFICATION GUIDE

HYDRA-MATIC HYDRA-MATIC .
YEAR MODEL VEHICLE APPLICATION YEAR MODEL VEHICLE APPLICATION
1940 40-0 Oldsmolbile 1950 a0-M Mash Ambassador
50-0 Oldsmobile &
1941 41-C Cadillac s0-P Pontiac 6
41-0 Oldsmaobile 50-8 Oldsmahbile 6
48-X Extra Duty Commercial
{also built in 46, 47, 48)
1042 42-C Cadillae
42.0 Oldsmohile
1931 51-A Cadillac-Commercial
31-C Cadillac
1946 46-C Cadillac
. 51-D Pentiac 8
46-0 Oldsmohbile
51-E MNash Statesman
51-G GMC-Conch
1947 a7.C Cadillac
. 51-H Hudson Commodore
470 Oldsmobile
51-J Hudson Pacemaker
51-K Kaiser-Frazer
1948 48.C Cadillac
s1-L Lincoln
48-0 Gldsmotile & Pontiac
51-N Mash Ambassador O
) 51-0 Oldsmobile 8
10449 40-4 Cadillac-Commercial
al-P Fontiac 6
49-C Cadiliac
49.Gx GMC-Coach
40.L Lincoln 1352 R2-A Cadillac-Commeércial
40N Nash Ambassador e Tl
490 Oldsmobile 52:E Nash Statesman
49.P Pentiae 52-H Hudson Commaodare
52-] Hudson Pacemalker
; : 52-K Kaiser
1950 50-A Cadillac-Commercial
, , 52-L Lincoln (52)
50-B Otdsmobile 6 (2nd
speed start) S5LLA Lancoln (33)
aN-C Cadillae 52.4 MNash Ambassador
30-D Pontiac 8 52-0 Oldsmobile 88
50-E MNash Statesman 52-0.H.D. Oldsmobile 88 (H.1D.)
50-F Lineoln-Commercial 32-P Pontiac
S0-Gr GMC-Coach 52-R Oelsmobile 98
50-H Hudson Commodore 52-R.H.D. Oldsmobile 98 (H.1D.)
50-K Kawser-Frazer 52.11 GMC-Truck
50-L Lincaln 52-X Ralls Rovee
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SECTION FOUR
HYDRAMATIC IDENTIFICATION GUIDE — (Confinued)

HYDRA-MATIC HYDRA-MATIC

YEAR MODEL VEHICLE APPLICATION YEAR MODEL VEHICLE APPLICATION
19533 53-A Cadillac-Commercial 1654 54-P Pontiac

53-C Cadiliac 5-R Oldsmobile
S3-E Mash Statesman S4-W Willys

{Small Torus) ’
53-EA Mash Statesman Y e

(Large Torus) 34-Z Hudson Jet
53-G GMC-Coach 177-C GMC 15 Ten
53-H Hudson Commodore 54-180-CH Chevrolet 14 Ton
53-J Fidisn Prcsiales 54-200-CH  Chevrolet %4 and 1 Ton
53K Kaiser 34-300-CHC  Chevrolet 4 and 1 Ton
53.L Linealn 54-210.U GMC Panel Delivery
53-N Nash Ambassador 54-220-Y GMC-114 Ton

{(Large Torus)
33-NB Nash Ambassador

(Intermediate Torus)
53.0 Oldsmobile 88 1955 55-2 Hudson
53-0.H.D.  Oldsmobile 88 (H.D.) 55-E Nash
53-P Pontiac 55-Y Nash
53R Oldsmohile 98 pE-177-C  GMC-Truck
53-RA Oldsmobile 98 5§:177-CA  GMC 14 Ton

(Adter fire) §5-180-CH  Chevrolet 14 Ton
53-R.H.D. Dedsmobile 98 (H.ID.) B5W Willys
53-U GMC-Truck S5 Mash
8- Rolls Royee 55-200-CHC  Cheyrolet ¥4 and 1 Ton
et Rash Bastblee 55-200-CH  Chevrolet %] and 1 Ton
53-Z Hudson Jet ssH Hudson
L GME-Fauak 55-210-U  GMC Panel Delivery ¥

and 1 Ton
1954 54.C Cadillac 55-210-UA Glgfprl:’nnul Delivery R.E.

SHE Nash Statesman 55.210-UC  GMC Panel Delivery ¥
34-H Hudson Hornet and 1 Ton
54-] Hudszon Wasp & Super 95-220-¥ GMC 1} Ton

Wasp 55.P Pentiac
4K Kaiser 55-R Oldsmabile
5+L Lincoln 55-A Cadillac
54-N Mash Ambassador 55.8B Cadillae

(Intermediate Torus)
S4-MNA Nash Ambassador S3E SRcRe:b0-08

(Large Torus) 55-CE Cadillac Eldorade
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