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FOREWORD

This manual is compiled to provide service
procedures, adjustments and specifications for
the 1963 Oldsmobiles. An Understanding of
the material contained herein and in monthly
issues of the Oldsmobile Service Guild and
Dealer Technical Information Bulletins, issued
when necessary, will assist service personnel
in properly maintaining the quality to which
Oldsmobile cars are built.
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1963 MODEL IDENTIFICATION

A four digit number, called the car series and
body style designation number, identifies any car
as to series and style. Reading from left to right,
the digits represent the following:

First and second digits:
Third and fourth digits:

Series Designation,
Body Style.

Example: The number 3235 identifies a car as
an 88 Fiesta sedan. Note that ‘32"’ identifies the
car as an 88 and that ‘35"’ represents a Fiesta
sedan,

BODY AND STYLE
NUMBERS

On the full size car, the body and style numbers
are stamped on a plate which is located under the
hood below the left windshield wiper transmission.
(Fig. 1-1)

On F-85 series, the body and style numbers
are stamped on a plate which is located under the
hood and mounted on the cowl, (Fig. 1-1)

This plate shows:

1. Year and Style Number of Body

2. Body Number

3. Trim Number

4, Paint Number (Color Specification Number)
All Fisher Body numbers are prefixed by letters

indicating the plant at which the body was as-
sembled.

LLA - Lansing BC - South Gate
BA - Doraville BW - Wilmington
BK - Kansas City BT - Arlington
BL - Linden
Fiesta sedan bodies are made by the Ionia

Subject Page
TRANSMISSION SERIAL NUMBERS . . . 1-4
REAR AXLE RATIOS. . . . ... .. .. 1-4
STARTING CAR WITH BATTERY
FAILURE . ... ... ... ...... 1-5
TOWING PRECAUTIONS . . ... .. .. 1-5
HOISTING THE CAR . . . ... ..... 1-5
SPECIFICATIONS . . . . . ... ... .. 1-6
1963 MODEL DESIGNATION
Designation
Series Body Description Series Style
F-85 4 Door Sedan 3019
2 Door Pillar Coupe 3027
4 Door Station Wagon 3035
(2-Seat)
F-85 2 Door Pillar Coupe 3117
Deluxe 4 Door Sedan 3119
4 Door Station Wagon 3135
(2-Seat)
2 Door Hardtop Coupe 3147
2 Door Convertible 3167
Coupe
Dynamic | 4 Door Station Wagon 3235
(2-Seat)
‘88’ 4 Door Hardtop Sedan 3239
2 Door Station Wagon 3245
(3-Seat)
2 Door Hardtop Coupe 3247
2 Door Convertible 3267
Coupe
4 Door Pillar Sedan 3269
Super 4 Door Station Wagon 3535
(2-Seat)
‘88"’ 4 Door Hardtop Sedan 3539
2 Door Hardtop Coupe 3547
4 Door Pillar Sedan 3569
Starfire | 2 Door Hardtop Coupe 3657
2 Door Convertible 3667
Coupe
‘98"’ 4 Door Pillar Sedan 3819
4 Door (6W) Hardtop 3829
Sedan
4 Door (4W) Hardtop 3839
Sedan
2 Door Hardtop 3847
Coupe-Bench Seat
2 Door Hardtop 3947
Coupe-Bucket Seats
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FULL SIZE CAR

“ . BODY & STYLE
... NUMBER PLATE
LOCATION

F-85 SERIES

BODY & STYLE

NUMBER PLATE }
TION

OLDSMOBILE DIV.GENERAL MOTORS CORP.
LANSING MICHIGAN

STYLECG-0GO0 BODY (GGG
TRIM & PAINT OO
ACC.CU
THIS CAR FINISHED WITH
@ D2ralile ACRYLIC LACQUER
' BODY BY FISHER

il -

Fig. 1=1 Body and Style Number Location

manufacturing Division of the Mitchell-Bentley
Corporation, The body and style number plate is
similar to the Fisher Body plate as shown in
Fig. 1-1.

NOTE: WHEN WRITING SERVICE ORDERS,
PREPARING A.F.A.’s OR CORRESPONDENCE,
IT IS VERY IMPORTANT THAT ALL LETTERS
AND NUMBERS BE INCLUDED FOR CORRECT
BODY IDENTIFICATION.

VEHICLE IDENTIFICATION
NUMBER PLATE

The 1963 vehicle identification number plate is
located on the left front door pillar as illustrated
in Fig. 1-2. Each identification number is pre-
fixed by three numbers and a letter, The first
two numbers (63) indicate the year (1963). The
third number designates the series.

ASSEMBLY
PLANT

VEHICLE
NUMBER

Fig. 1=2 Vehicle Identification Number Plate

0 - F-85 - Standard (30 Series)
1 - F-85 - Deluxe (31 Series)
2 - 88 (32 Series)
5 - Super 88 (35 Series)
6 - Starfire (36 Series)
8 - 98 (38 Series)
9 - 98 (39 Series)

The letter in the identification number indicates
the assembly plant at which the car was built.
‘““M’’ indicates a Lansing-built car. ‘‘A’’ an At-
lanta-built car, etc. (See STARTING VEHICLE
IDENTIFICATION NUMBER CHART.)

NOTE: ALWAYS SHOW COMPLETE ENGINE
UNIT AND VEHICLE IDENTIFICATION NUMBER
IN REPORTS AND CORRESPONDENCE,

ENGINE UNIT NUMBER
(For Manufacture and Service Use)

On Full Size Cars, the engine unit number is
stamped on the left cylinder head. (Fig. 1-3) On
the F-85 Series this number is stamped on the
front of right hand cylinder head, (Fig. 1-4)

Fig. 1-3 Engine Unit Number Location (Full Size Car)

ENGINE
IDENTIFICATION
NUMBER

2

NUMBER ON THIS
SURFACE IS NOT
ENGINE IDENTIFICATION

Fig. 1-4 Engine Unit Number Location (F-85)
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STARTING VEHICLE IDENTIFICATION NUMBERS
Built at Built at Built at Built at Built at Built at Built at
Lansing, Atlanta, | Kansas City, Linden, South Gate, | Wilmington,| Arlington,
Series Michigan Georgia Kansas New Jersey | California | Delaware Texas
F-85 (30)
Standard 630M01001 None 630K01001 None 630C01001 None None
F-85 (31)
Deluxe 631M01001 None 631K01001 None 631C01001 None None
‘88’7 (32) 632M01001 | 632A01001 | 632K01001 632101001 | 632C01001 | 632W01001 | 632T01001
Super ‘‘88’7 [ 635M01001 | 635A01001 | 635K01001 635001001 | 635C01001 | 635W01001 | 635T01001
(35)
Starfire (36) | 636M01001 | 636A01001 | 636K01001 6361.01001 | 636C01001 | 636W01001 | 636T01001
‘98’ (38) | 638M01001 | 638A01001 | 638K01001 638L01001 | 638C01001 | 638WO01001 | 638T01001
‘98’ (39) 639M01001 | 639A01001 | 639K01001 639L.01001 | 639C01001 | 639W01001 | 639T01001
ENGINE IDENTIFICATION
Engine Unit Numbers
Prefix | Starting | Suffix Head
Code Unit Code | Engine | Carburetor Gasket Compression
Series Letter No. Letter | Color Type Thickness Ratio

3000 & 3100 S 200001 - Alum, 2 bbl, .020" 8.75:1
3000 & 3100
Export-Low Comp. S 200001 E Alum, 2 bbl, .020" 8.25:1
3117 & 3167 *¥10,75:1
High Comp. S 200001 G Alum, 4 bbl. .020" 10:25:1
3117 & 3167
Export-Low Comp. S 200001 H Alum, 4 bbl, .020" 8.5 :1
3147 S 200001 T Alum, 1 bbl. .020" 10.25:1
*High compression ratio F-85 4 bbl. engines with Hydra-Matic Transmissions ONLY
3200
Std, Comp. H 001001 - Red 2 bbl. .020" 10.25:1
3200
Export-Low Comp. H 001001 E Green 2 bbl, .040" 8.3 :1
3200
Domestic- Low Comp. H 001001 L Green 2 bbl. .020" 8.75:1
3200- 3500~ 3800
Std. Comp. J 001001 - Red 4 bbl. .020" 10:25:1
3500 - 3800
Export-Low Comp. J 001001 E Green 4 bbl. .040" 8.3 :1
3600 - 3900 J 001001 S Red 4 bbl, .020" 10.5 :1
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For engine usage, refer to ENGINE IDENTI-
FICATION CHART.

TRANSMISSION SERIAL
NUMBER

On F-85 Series, the Hydra-Matic serial number
plate is attached to the right side of the trans-
mission case, above the filler tube boss. (Fig.
1-5)

st ¥
10563~ 00100

PREFIX "O"" ON A 2 BBL. CARBURETOR
DARK GREEN PLATE (STEERING COLUMN SHIFT)
(0563-1001) 3000 AND 3100 SERIES

PREFIX "OD" ON A
RED PLATE
(OD563-1001)

4 BBL. CARBURETOR
(STEERING COLUMN SHIFT)
3100 SERIES

PREFIX "OE" ON A
PINK PLATE
(OE563-1001)

4 BBL. CARBURETOR
(CONSOLE SHIFT)
3100 SERIES

PREFIX "OX'" ON AN TURBO-ROCKET
ALUMINUM PLATE (CONSOLE SHIFT)
(0X563-1001) 3147 SERIES

Fig. 1-5 Hydra=Matic Serial Number (F-85)

On Full Size Cars, the Hydra-Matic serial num-
ber is attached to the left side of the transmission
case,

The starting serial number (63-1001) is pre-

fixed by code letters to indicate transmission
usage. (Fig, 1-6)

NOTE: ALWAYS INCLUDE THE TRANSMIS-
SION SERIAL NUMBER IN CORRESPONDENCE
CONCERNING HYDRA-MATIC TRANSMISSIONS.

Synchromesh transmissions have a code num-
ber stamped on the case which indicates the date
the unit was built,

REAR AXLE RATIOS

On F-85 Series, the rear axle ratio and date
code is stamped on the right side of the housing
cover.

The number or numbers following ratio code
show day of year the unit was built,

EXAMPLE: A-204 = 3.08 Ratio Built on
July 22

Cars with anti-spin differential will also have
an ) behind the date code plus an anti-spin lubri-
cation tag attached to the filler plug. (Fig. 1-7)

On Full Size cars, the axle ratio number is
stamped on the carrier casting lower locating
boss. (Fig. 1-8)

ANTI-SPIN
IDENTIFICATION §

NUFACTURERS

Fig. 1-7 Axle Ratio Code (F-85)

Prefix "O" on a
Black. Plate
(063-1001)

Prefix "OC" on an
Aluminum Plate
(0C63-1001)

Prefix "OA" on a
Dark Brown Plate
(0A63-1001)

Prefix "OB" on a
Yellow Plate
(OB63-1001)

Prefix "OCH" (H, Duty)
on a Taffy Tan Plate

(OCH63-1001)

2 Bbl, Carb, Low
Comp. & Export
3200 Series

2 Bbl, Carb. Std.
Compression
3200 Series

4 Bbl, Carb. Std.
Compression
3200, 3500 & 3800 Series

4 Bbl, Carb, Std.
Compression
3600 & 3900 Series

2 & 4 Bbl. Carb,
All Except
3600 & 3900 Series

Fig. 1=6 Hydra=Matic Serial Number (Full Size Car)

RATIO
CODE
NUMBER

ANTI-SPIN
IDENTIFICATION
LETTER AXLE RATIO CHART

CODE RATIO

43:16 (2.69:1)
41:16 (2. 56:1)
43:15 (2.87:1)
41:12 (3.42:1)
42:13 (3.23:1)
40:13 (3.08:1)

© @ -3 W N

Fig. 1-8 Axle Ratio Code (Full Size Car)
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Anti-spin differentials also have an ‘‘L”’
stamped next to the ratio code number and have
the lubrication tag attached by a carrier to axle
housing nut,

STARTING CAR WITH
BATTERY FAILURE

Hydra-Matic

For safety reasons, the Hydra-Matic transmis-
sion is designed so that in the event of battery
failure the engine cannot be started by pushing
the car. To start a car whenthe battery has failed,
use an auxiliary battery with jumper cables.

Synchromesh

To start the engine by pushing the car, move
the gearshift lever to high gear, depress the
clutch pedal and turn on ignition switch, When
the vehicle reaches a speed of 10 m.p.h., release
the clutch pedal slowly,

TOWING PRECAUTIONS

Always place a wooden 4" x 4" adjacent to the
bumper back bars and frame cross member and a
rubber mat or other suitable protector between
the bumper and the tow chains or cables to pre-
vent distortion and/or marring of the bumpers.
For front end lift, place the chains or cables

around the ends of the frame side rails at both
sides. All models can be towed without discon-
necting the propeller shaft except in the case of
transmission or propeller shaft failures, the pro-
peller shaft must be disconnected from the dif-
ferential and wired to the exhaust pipe or the
car must be towed with the rear wheels off the
ground. If the propeller shaft is disconnected and
the ‘U’ joint bearing retaining strap is broken,
wrap tape around the bearing caps to prevent
loss. When towing with rear wheels off the ground,
the steering wheel must be centered and held in
position by a steering wheel holding clamp or by
tying it to the window division channel. Tire to
ground clearance should not exceed 6 inches while
towing the car and ‘““SPEED SHOULD NOT EX-
CEED 30 M.P.H.

HOISTING THE CAR

When supporting car on a floor jack or floor
stands, the car should be supported at the sus-
pension points only, Under no condition should
the car be supported at the extreme ends of frame
or on the frame side rail(s).

When using a frame contact type lift, position
the contact pads to lift the frame rail at points
shown in Figs. 1-9 and 1-10,

The car should not be lifted at the front or rear
bumper with anything other than the bumper jack
provided with the car.

LEFT FRONT LEFT REAR
— =
L/
A []
&N =S ] 2
@, o
> _ %
@ o(i o Iy o

RIGHT FRONT

POINT

F-85 SERIES
CONTACT LIFT

RIGHT REAR

Fig. 1-9 Frame Lift Points (F-85)
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FULL SIZE CAR
FRAME CONTACT LIFT
POINTS AT TORQUE BOXES

Fig. 1-10 Frame Lift Points (Full Size Car)

CAPACITIES

Item F-85 Series | Full Size Car
Differential . . . . . . . . . . . e e e 2 Pts, 5 Pts.
Engine Crankcase Only, Drain and Refill ., ... ... ... ... 4 Qts, 4 Qts.
Engine Crankcase, Drain and Refill and Filter Change . . . . . . 5 Qts. 5 Qts,
Cooling System*

With Air Conditioning , . . . ... .. ... ... ....... 12-1/2 Qts. 22 Qts,

Without Air Conditioning . . . . .. ... ... ......... 12 Qts. 20-1/4 Qts.
Gasoline Tank . . . . . . . . ... . . i 16 Gal. 21 Gal.
Synchromesh Transmission - 3-Speed . .. .. ... ....... 2 Pts, 2-1/2 Pts,

- 4-Speed .. ... ... ... 2-1/2 Pts,

Hydra-Matic Transmission

Without Removing Oil Pan . . . . .. ... ... ....... 4 Qts, 5-1/2 Qts.

With Qil Pan Removed . , . . . .. ... ... .. ....... 5 Qts. 6-1/2 Qts.

After Complete Overhaul , . . . .. . .. . ... ... .... 7 Qts. 9 Qts.
Power Steering

Complete System . . . . . . . ... . e e e e e e e e e e 1 Q. 1-3/4 Qts.

Pump Only . . . . . . . .. e 1 Prt. 1 Qt.

*Without Heater - Subtract - 1-1/2 Qts. on F-85 Series
Subtract - 1 Qt. on Full Size Car
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RECOMMENDED TIRE PRESSURE
6.50 x 13
F-85 Series 6.00 x 15 6.50 x 14
Front p.s.i.| Rear p.s.i.| Front p.s.i. | Rear p.s.i.
Coupe and Sedan *22 22 22 22
Station Wagon *22 *%24 22 22
Convertible 24 22 24 22
Jetfire 24 22 24 22
Full Size Cars Front p.s.i. Rear p.s.i.
Sedans and Convertibles
88, S88 and Starfire with 8.00 x 14 Tires 24 22
88, S88 and Starfire with 8,50 x 14 Tires 22 22
88, S88 and Starfire with Air Conditioning 24 22
Starfire with 9.00 x 14 Tires 22 22
98 with 8.50 x 14 Tires or 9.00 x 14 Tires 22 22
Station Wagons
88 and S88 with 8,00 x 14 Tires 24 **24
88 and S88 with 8.50 x 14 Tires 22 **24
*Increase to 24 p.s.i. on Air Conditioning
**For Station Wagons - When carrying heavy loads for an appreciable distance, it is rec-
ommended that rear tire pressure be increased4 pounds to improve steering characteristics.
GENERAL SPECIFICATIONS
F-85 ‘88" Super 88 & Starfire ‘98"’
Series (3000 & 3100) (3200) (3500 & 3600) (3800 & 3900)
Wheel Base 112" 123" 123" 126"
Overall Length 192.4" 214.4" 214.4" 221.5"
Overall Width 73.7" 77.9" 77.9" 77.9"
Overall Height* 52,6" 56.3" 56.3" 56.3"
Tread Width
Front 56" 62,2" 62,2" 62,2"
Rear 56n 610011 61.0n 61'0n
Engine Displacement 215 Cu, In. 394.1 Cu. In, 394.1 Cu, In, 394.1 Cu. In.
Compression Ratio See Engine Identification Chart

*Full Size Car - With 5 passenger load and 8.00 x 14 Tires

*F-85 Series

- With 4 passenger load and 6,50 x 13 Tires
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LUBRICATION CHART

ENGINE OIL CHANGE

It is recommended that an oil which, according
to the label on the can, is (1) ‘“‘intended for ser-
vice MS’’ and (2) ‘‘Passes car makers’ tests”
or ‘“Meets General Motors Standard GM-4745M"’,

The proper oil viscosity to use depends on the
prevailing atmospheric temperature, The fol-
lowing chart will serve as a guide in selecting
the proper oil viscosity.

Anticipated
Lowest Temperatures

Use SAE Viscosity
Number

Above Freezing (+32°F.)| SAE 10W-30, SAE 20

SAE 20W
Below Freezing (+329F )| SAE 5W-20
and above 0°F, SAE 10W

Below 0°F. SAE 5W-20, SAE 5W

RECOMMENDED OIL CHANGE INTERVAL

0Oil should be changed every 60 days or 6,000
miles, whichever comes first, This interval ap-
plies to the initial change as well as subsequent
oil changes and is not dependent upon prevailing
daylight temperature,

IMPORTANT: Certain driving conditions such
as dust storms, and frequent driving on dusty
roads, necessitate more frequent oil changes.
If the car has been driven in a dust or sand storm,
the oil and oil filter should be changed as soon
as possible,

SERVICE AT TIME OF ENGINE OIL
CHANGE INTERVAL OR AS INDICATED

1. Engine Oil - Drain and Refill with MS oil of
proper viscosity.

2. Crankcase Breather and F-85 Choke Air In-
let Pipe Filter

At every other oil change, more often under
dusty conditions, remove filter element, wash
in kerosene, dip in SAE 10W-30 oil and
squeeze to remove excess oil.

3. Positive Crankcase Ventilation Valve
At every 12,000 miles (or at the oil change
period nearest to this interval), wash positive

crankcase ventilation valve in kerosene and
blow out hoses,

CHECK FLUID LEVEL—REPLENISH

4, Differential

Anti-Spin . . ... L. L. Special Lubri-
cant Part No.
531536,

Conventional . . ... ... SAE 90 Multi-
Purpose Lubri-

cant meeting
military specifi-
cation MIL-L-
2105B or lubri-
cant Part Number
531536.

. GM Brake Fluid

No. 11,

GM Hydra-Matic

Fluid type ‘‘A”

Suffix ‘A’

5. Brake Master Cylinder. .

6. Hydra-Matic

........
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LUBRICATION CHART (Cont’d.)

7. Synchromesh

Transmission. . ... ... SAE 80 Multi-
Purpose Gear

Lubricant.
8. Steering Gear (Power) . GM Hydra-Matic

Fluid,
. SAE 80 Multi-
Purpose Gear

9. Steering Gear (Manual) .

Lubricant
10, Battery . . ... ... ... Distilled Water.
11, Radiator . .. ... .. .. Inhibited Year
AroundCoolant
or Water,

13. Linkage Pivot Points For Throttle, Trans-
mission (HT & SM), Clutch and Parking Brake
(Including felt washers at each end of the
clutch release bellcrank, and the clutch pedal
bellcrank)., Lubricate at each oil change in-
terval with SAE 10W-30 engine oil.,

14. BODY LUBRICATION—CHECK
AND LUBRICATE AS REQUIRED
(Wipe Off Old Lubricant)

Gas Tank Filler Door Hinge - SAE 10W-30
engine oil.

Door Lock Striker Teeth - Light coat of stick
type lubricant.

Rotary Lock - Drop or two of SAE 10W-30 oil
on lock pivot, Light coat of stick type lubricant
on surface of lock housing.

Door Hinge and Hold Open Assembly - Thin
film of Lubriplate on friction surfaces, A drop
of SAE 10W-30 oil on all pivot points,

Door Jamb Switch - Apply a thin coat of No.
630 AAW Lubriplate or equivalent to end surface
of switch plunger.

Hood Hinges - SAE 10W-30 oil at pivot points,

Hood Latch - Thin film of Lubriplate on fric-
tion surface. A drop of SAE 10W-30 oil on all
pivot points,

Rear Compartment Lid and Tail Gate - Apply
Lubriplate 630 AAW to bolt at striker contact
area.

Rear Compartment Lid Hinges and Torque
Rods - Apply Lubriplate 630 AAW to hinges and
torque rods at friction points. Apply silicone
grease to torque rod silencer,

Tail Gate Hinges - Lubricate pivot points with
SAE 10W-30 oil,

Door Bottom Drain Hole Sealing Strip, and
Door Bumpers - Thin film of Silicone Weather-
strip Grease,.

Manual Seat Adjuster - Thin film of Lubriplate
630 AAW on seat tracks,

2, 4 and 6-Way Seats - Thin film of Lubriplate
630 AAW on jack screw.

Folding Top Linkage - Light coat of SAE 10W-
30 oil on friction points, Clean and lubricate lift
cylinder rods with brake fluid,

EVERY 6,000 MILES
12, Front Suspension & Steering Linkage

F-85: Lubricate front suspension and steering
linkage every 6 months or 6,000 miles, which-
ever occurs first, Use chassis lubricant
which meets GM Standard 4751-M.

Full Size Car: Once every six months or
6,000 miles, whichever occurs first, the
steering linkage (tie rods and tie rod ends)
should be lubricated, using a chassis lubricant
which meets General Motors Standard
4751-M.

The ball joint seals should be inspected for
damage each six months or 6,000 miles,
whichever occurs first,

15. Engine Oil Filter

The oil filter shall be changed at the engine
oil change which comes nearest 6,000 miles
or 6 months,

EVERY 12,000 MILES

2. Crankcase Breather and F-85 Choke Air Inlet
Filter

At every other oil change, more often under
dusty conditions, remove filter element, wash
in kerosene, dip in SAE 10W-30 oil and
squeeze to remove excess oil,

3. Positive Crankcase Ventilation Valve

At every 12,000 miles (or at the oil change
period nearest to this interval), wash positive
crankcase ventilation valve in kerosene and
blow out hoses.

10. Battery

Clean top of battery and cable terminals,
Apply a thin film of petrolatum to battery
posts and clamps.

16, Distributor
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LUBRICATION CHART (Cont’d.)

Lubricate Breaker Cam - Thin film of cam
and ball bearing lubricant.

17. Air Cleaner (Non-Disposable Element Type)

At every other oil change, more often under
dusty conditions, remove filter element, wash
in kerosene, dip in SAE 10W-30 oil and
squeeze to remove excess oil.,

EVERY 18,000 MILES
17. Air Cleaner (Disposable Element Type)

Replace element.

EVERY 24,000 MILES

6. Hydra-Matic

Drain and refill with GM Hydra-Matic Fluid
Type A. Suffix ‘“A”’

~ 18. Speedometer Cable

Lubricate lower 2/3 with Speedometer Grease.

EVERY 30,000 MILES

12, Full Size Car - Ball Joint Lubrication

After 30,000 miles, upper and lower ball
joints should be serviced (clean and re-lubri-
cate lower ball joints, re-lubricate upper
ball joints). Lubricant, Part No. 585617 or
equivalent, should be used for ball-joint lubri-
cation,

FOR DETAILED RECOMMENDATIONS, REFER

TO CORRESPONDING NUMBERS ON FOLLOW-

ING PAGES.

1. ENGINE CRANKCASE OIL

It is recommended that an oil which, according
to the label on the can, is (1) ‘‘Intended for
service MS’’ and (2) ‘‘Passes car makers’
tests”” or ‘‘Meets General Motors Standard,
GM-4745M"’,

The proper oil viscosity to use depends on
the prevailing atmospheric temperature.

The following chart will serve as a guide in
selecting the proper oil viscosity.

Anticipated
Lowest Temperatures

Above Freezing (+32°F.) | SAE 10W-30, SAE 20
SAE 20W

Below Freezing (+320F.) | SAE SW-20,
and above O°F, SAE 10W

Below OOF, SAE 5W-20, SAE 5W

Recommended Oil Change Interval

Qil should be changed every 60 days or 6,000
miles, whichever comes first. This interval ap-
plies to the initial change as well as subsequent
oil changes and is not dependent upon prevailing
daylight temperature. An MS oil which meets
General Motors Standard GM-4745M was installed
in the engine at the factory.

NOTE: SAE 5W oil is not recommended for

sustained high speed driving when the temperature
is above 60CF,

SAE 30 oil may be used when the prevailing
daylight temperature is above 90°F,

Certain driving conditions, such as dust storms
and frequent driving on dusty roads, necessitate
more frequent oil changes.

If higher detergency is required to reduce var-
nish and sludge formation, a thoroughly tested
and approved concentrate - ‘‘High Detergency
Concentrate’’ - is available,

The use of ‘‘break-in’’ oil, ‘‘tune-up’’ com-
pounds, ‘‘friction reducing’’ compounds, etc. in
Oldsmobile engines is specifically NOT recom-
mended,

When changing oil, drain the crankcase after
the engine has reached normal operating temper-
ature to insure complete removal of the oil, Oil
pan drain plug torque is 30 to 45 ft. lbs, on full
size car series and 30 to 35 ft. lbs. on F-85
series,

Crankcase Capacity
0il change only, 4 qts.

Oil change and filter change, 5 gts.

Oil Level (Fig. 2-1)

The engine oil dipstick, located on the left side
of the engine, is marked ‘‘Full’’, ‘“Add 1’’, and
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SAFETY MARGIN
FROM "ADD 2" TO"FULL"
MEASURES 2 QUARTS

DANGER LINE

L NEVER LET OIL GET
/ BELOW THIS MARK

Fig. 2-1 Engine Oil Dipstick

‘“Add 2", The oil level should be maintained in
the safety margin, neither going above the ‘‘Full”’
line nor under the ‘‘Add 2" line. The oil level
should be checked at every refueling and oil added
to maintain the proper level,

2. CRANKCASE BREATHER AND F-85
CHOKE AIR INLET PIPE FILTER

At every other oil change, more often under
dusty conditions, remove filter element, wash
in kerosene, dip in SAE 10W-30 oil and squeeze
to remove excess oil,

F-85 Choke air Inlet Pipe Filter is located
above the right hand rocker cover and rearward
from the Positive Crankcase Ventilation Valve,

3. POSITIVE CRANKCASE VENTILATION
VALVE

At every 12,000 miles (or at the oil change
period nearest to this interval), remove the vent-
ilation valve and hoses from engine and clean as
follows:

A. Blow compressed air through both hoses.

B. Submerge valve in kerosene, slosh around
in fluid, Blow compressed air through small
tubing of valve assembly.

C. Clean bleed hole in connector at carburetor
with 1/16" diameter wire or drill. It is not
necessary to remove connector; however, if
carburetor service is performed, clean out
hole with kerosene and compressed air,

4. DIFFERENTIAL

Periodic or seasonal lubricant changes are
not recommended, If lubricant addition is re-
quired, add:

Conventional differential: Special lubricant
(Part No. 531536) or SAE 90 Multi-Purpose Gear
Lubricant meeting the requirements of military
specifications MIL-L-2105B.

Anti-Spin differential: Only special lubricant
(Part No. 531536).

IMPORTANT: Use of other than the above
mentioned type of lubricant in the Anti-Spin dif-
ferential may cause chatter, If the wrong type of
lubricant is used in the Anti-Spin, it will require
draining the differential and installing the re-
commended lubricant (Part No. 531536). It may
be necessary to drive Anti-Spin equipped cars
for distances of 50 miles or more to allow the
new lubricant to work through the plates before
the chatter will disappear.

CAUTION: Always clean dirt or foreign ma-
terial from around plug opening before removing
filler plug.

Capacity of the differential is:

F-85 Series - 2 Pints
Full Size Cars - 5 Pints

5. SERVICE BRAKES

The fluid level in the master cylinder located
at the left rear side of the engine compartment
should be checked at each engine oil change inter-
val, If necessary to add fluid, use GM Brake Fluid
No. 11, On all standard and Moraine Power
Brakes, the fluid level must be maintained at
1/4" below the top of the reservoir. On Bendix
Power Brakes, fluid level is to be 3/4' below top
of reservoir,

CAUTION: Extreme care must be exercised
to prevent entry of dirt into the master cylinder,

NOTE: Brake linings should be periodically
inspected for wear. The frequency of this inspec-
tion depends upon driving conditions such as traf-
fic or terrain, and also the driving techniques
of individual owners,

6. HYDRA-MATIC TRANSMISSION
GM Hydra-Matic Fluid

Hydra-Matic fluid is an all season fluid, de-
signed for year-round operation. Only fluid with
the following identification on the container should
be used: brand name, including the words ", . . .
Fluid Type A’’, plus the mark AQ-ATF and num-
ber and a letter ‘‘A’’ embossed on top of can as
follows: ‘‘AQ-ATF-number-A"’,

Checking Hydra-Matic Fluid Level
(Figs. 2-2 & 2-3)

Fluid level should be checked at the oil filler
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DANGER LINE
NEVER LET OIL GET
BELOW THIS MARK

SAFETY MARGIN
FROM "ADD" TO "FULL"
MEASURES 1 PINT

Fig. 2-2 Hydra=-Matic Oil Level (F.5.C.)

Fig. 2-3 Hydra-Matic Oil Level (F-85)

tube, located at the rear of the right exhaust man-
ifold, at each engine oil change interval. Check
must be made with the engine idling and the se-
lector lever in the park position. Fluid level must
be maintained at the full mark (transmission
warm),

CAUTION: Do not fill above full mark as this
will cause foaming and will result in improper
operation.

Draining Hydra-Matic Transmission

The Hydra-Matic fluid should be changed every
24,000 miles.

FULL SIZE CAR

A. Remove o0il filler pipe from transmission oil
pan permitting fluid to drain,

B. Connect filler pipe to oil pan.

C. Add 5 quarts of Hydra Matic fluid to the
transmission,

D. Put selector lever in park position and start
engine. With engine running add fluid to bring
level to ““FULL’’ mark on the dipstick.

NOTE: AFTER FLUID HAS BEEN ADDED
AND TRANSMISSION IS WARM, FLUID
SHOULD BE CHECKED TO MAKE SURE
THAT IT IS AT THE “‘FULL” MARK ON
THE OIL LEVEL DIPSTICK. Approximately
5-1/2 quarts of oil are required to fill the
Hydra-Matic transmission after the trans-
mission has been drained. Approximately
6-1/2 quarts will be required to fill the trans-
mission if the oil pan has been removed and
drained at the same time that the fluid is
changed. Approximately 9 quarts are re-
quired after an overhaul,

F-85 SERIES

A, Remove drain plug from transmission oil pan
permitting fluid to drain, then replace the
plug.

B. Raise hood and remove dipstick.

C. First add 3-1/2 quarts of HM fluid to the
transmission,

D. With the selector lever in park position and
the car on a level surface, start engine, With
engine running, add fluid to bring level to
“FULL” mark on the dipstick.

NOTE: Approximately 4 quarts of oil are
required to fill the Hydra-Matic transmission
after the transmission has been drained. Ap-
proximately 5 quarts will be required to fill
the transmission if the oil pan has been re-
moved and drained at the same time that the
fluid is changed, AFTER FLUID HAS BEEN
ADDED AND THE TRANSMISSION IS WARM,
LEVEL SHOULD BE CHECKED TO MAKE
SURE THAT IT IS AT THE "FULL'" MARK ON
THE OIL LEVEL DISPTICK. Approximately
7 quarts are required after an overhaul,



2-6 Periodic Maintenance

(16)

7. SYNCHROMESH TRANSMISSION

Remove the filler plug from the transmission
case and fill to the level of the opening with SAE
80 Multi- Purpose Gear Lubricant, The lubricant
level should be checked at each engine oil change
interval. Periodic or seasonal change of lubricant
is not recommended,

CAUTION: Always clean dirt or foreign ma-
terial from around plug before removing.

CAPACITIES OF TRANSMISSIONS
ARE AS FOLLOWS:

Full Size Cars . . ... ... ... 2-1/2 Pints
F-85 (3 Speed) . . ............ 2 Pints
(4 Speed) . . ......... 2-1/2 Pints

8. POWER STEERING GEAR AND PUMP

Check at each engine oil change interval and
maintain oil level at “‘full”” mark. Oil must be
warm when checking oil level. Use Hydra-Matic
Transmission Fluid. Power steering gear lubri-
cation is accomplished by the oil supplied to the
gear by the power steering pump.

Capacities Of The Power Steering

Units Are:
COMPLETE SYSTEM
Full Size Car . . . ... ....... 1-3/4 Qts.
F-85 Series. .. ... ... ........ 1 Q.
PUMP ASSEMBLY
Full Size Car . . . ... ... ....... 1 Q.
F-85 Series . . . ... ..... Approx. 3/4 Qt.

9. MANUAL STEERING GEAR

Check steering gear lubricant level at each
engine oil change interval, The necessity for
frequent addition of lubricant indicates leakage
and the source of leakage must be found and cor-
rected. Use SAE 80 Multi-Purpose Gear Lubri-
cant, Regular or seasonal changes are unneces-
sary.

10. BATTERY

Check battery liquid level at each engine oil
change interval or once a month or more often,
when refueling, in hot weather. Level should

reach the bottom of the split ring in the vent well,

CAUTION: DO NOT OVERFILL.,

Clean top of battery and terminals every 12,000

miles and check tightness of battery hold-down
bolt, To properly clean battery:

A. Make sure vent plugs are closed tight.
B. Remove battery cables from battery.

C. Clean battery with a diluted ammonia or soda
solution, When the solution stops foaming,
rinse with clear water,

D. Clean battery cable clamps with a wire brush
and diluted ammonia or soda and rinse with
clear water. Apply a thin coating of petrola-
tum to terminals and clamps, after installing
clamps.

11. COOLING SYSTEM

The coolant should be kept at a level below top
of filler neck seat as follows:

3/4" - Coolant Cold
1/4" - Coolant Hot

The cooling system should be periodically in-
spected for leaks and where found, corrected.

The cooling system is designed for use of a
highly inhibited ‘‘year around’’ ethylene-glycol
solution both summer and winter,

Once a vyear, the system should be drained
completely and refilled using a minimum of five
(5) quarts of ‘‘year around’’ ethylene-glycol Part
No. 982209 or equivalent ethylene-glycol coolant
labeled as meeting specification GM1899-M(CA-1).

On full size car series, if water is installed
for warm weather use, it is essential to use a
highly effective corrosion inhibitor and water
pump lubricant Part No, 985659. If any other
inhibitor is used, it must meet GM 1894-M spec-
ifications and be identified as such on can label,

In areas where temperature necessitates ad-
ditional protection, add ‘‘year around’’ ethylene-
glycol solution, Part No. 982209 or equivalent,
labeled as meeting specification GM 1899-M
(CA-1).

The following charts will serve as a guide in
servicing the cooling system:

F-85 SERIES
Qts. of Ethylene-
Glycol year-around 5 6 7
coolant Part No. (min.

982209 or equivalent req.)

Temperature
Protection Point -120F | -299F | -51°0F
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FULL SIZE CAR SERIES
Qts. of Ethylene-
Glycol year-around
coolant Part No,
982209 or equivalent 5 6 7 8 9 10 11
Temperature Without 10°F | 4°F -4°F | -12°F | -23°F | -35°F | -48°F
Protection Air Conditioning
Point
With 12°F | 8OF 1°F -°F | -14°F | -23°F | -35°F
Air Conditioning

12. FRONT SUSPENSION AND
STEERING LINKAGE

On F-85 series, the front suspension and steer-
ing linkage should be lubricated every 6 months
or 6,000 miles, whichever occurs first, using a
chassis lubricant which meets General Motors
Standard 4751-M.

F-85 lubrication fitting locations are listed
below,

Lower Control Arm Pivot Shafts ., . . . 4 Points
Lower Control Arm Ball Joints 2 Points
Upper Control Arm Pivot Shafts 4 Points
Upper Control Arm Ball Joints , ., .. 2 Points
Tie Rod Ends. . ... ......... 2 Points
Steering Idler Arm Bushing. . . .. . . 1 Point
Relay Rod, . . . ... ......... 2 Points

Full Size Car: Once every six months or 6,000
miles, whichever occurs first, the steering linkage
(tie rods and tie rod ends) should be lubricated,
using a chassis lubricant which meets General
Motors Standard 4751-M.

The ball joint seals should be inspected for
damage each six months or 6,000 miles, which-
ever occurs first,

30,000 Mile Ball Joint Lubrication

After 30,000 Miles, upper and lower ball joints
should be serviced (clean and re-lubricate lower
ball joints, re-lubricate upper ball joints), Lubri-
cant, Part No, 583617 or equivalent, should be
used for ball joint lubrication.

Lubricating Full Size Car
Ball Joints

Lower Ball Joint

A, Support lower control arm and disconnect
ball joint from steering knuckle,

B. Clean exterior of ball joint,

C. For Inland joints, drive seal retaining ring
from ball joint and remove seal.

For Saginaw joint, pry garter spring from
bottom of seal, then remove garter spring
and seal.

NOTE: Inspect seal and retainer or spring;
if damaged, use new parts upon reassembly,

CAUTION: Exercise care while perform-
ing the following operations to prevent entry
of dirt into the ball joints,

D. Clean joint pivot and stud thoroughly and wipe
out as much old grease as possible.

E. Remove plug from ball joint cover.

F. Using a hand operated ball type nozzle grease
gun, filled with ball joint grease Part No,
585617, lubricate ball joint until clean grease
fills the ball joint reservoir.

G. Reinstall plug in ball joint cover, then clean
grease from ball joint stud and sealing area
with a clean dry cloth,

H. Apply a thin film of ball joint grease to out-
side area of seal to aid installation of Tool
J-8761 (Inland) or garter spring installer
J-6119 (Saginaw).

I. The saw tooth area of the seal that fits around
the ball stud should be coated with ball joint
grease,

J. For Saginaw type, stretch garter spring a-
round Tool J-6119. Do not stretch garter
spring any more than necessary when in-
stalling on tool. Place seal on ball joint and
install garter spring in place.

For Inland type, place seal inside of seal
installing Tool J-8761, drive seal onto ball
joint, Make sure that seal is driven on
squarely without cocking. (For illustrations,
refer to Front Suspension Section)

K. Reassemble ball joint stud to steering knuckle,
Torque stud nut to 70 ft, lbs, (minimum)

Upper Ball Joint

A. Support lower control arm and disconnect
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upper ball joint from steering knuckle,

B. Clean exterior of ball joint,

C. Remove plug from ball joint cover,

D. Using a hand operated ball type nozzle grease
gun, filled with ball joint grease Part No.
585617, lubricate ball joint until clean grease
starts to appear from the seal,

E. Replace plug in ball joint cover.

F. Squeeze out all the grease possible from
beneath the seal. Then wipe ball stud with
dry clean cloth to remove the grease.

G. Reassemble to steering knuckle and torque
to 40 ft. 1b. (minimum),

13. LINKAGE PIVOT POINTS FOR
THROTTLE, TRANSMISSION
(HT & SM) CLUTCH AND
PARKING BRAKE '

At each engine oil change interval, all friction
and bearing surfaces in the linkage for the throt-
tle, transmission (HT & SM) clutch and parking
brake should be lubricated with SAE 10W-30 oil.
Ball and socket in the throttle linkage should be
lubricated with special lubricant, Part No. 567196,
only whenever they are disassembled,.

14. BODY LUBRICATION

Door Lock Striker

Wipe off dirt and apply a thin coat of stick type
lubricant to top surface of lock bolt striker teeth
indicated in Fig. 2-4. After lubrication, close

STICK TYPE LUBRICANT

®

STICK TYPE

/ LUBRICANT

Fig. 2-5 Door Lock Rotary Bolt Lubrication

door several times and remove excess lubricant
along the side edge of teeth,

Door Locks

Wipe off dirt and apply a thin coat of stick type
lubricant and oil as indicated in Fig, 2-5.

Door Hinge and Hold Open Assembly

Wipe off dirt and apply a light coat of Lubriplate
630 AAW or its equivalent at points indicated in
Fig. 2-6 thru 2-9, The hinge pins should be lubri-
cated with SAE 10W-30 oil.

Door Jamb Switch

Apply a thin coat of No, 630 AAW Lubriplate or
equivalent to end surface of switch plunger.

LIGHT OIL

630 AAW
LUBRIPLATE

Fig. 2-4 Door Lock Striker Lubrication

Fig. 2-6 Front Door Hinge (F.S.C.)
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LUBRIPLATE

Fig. 2-7 Front Door Hinge (F-85)

NO. 630AAW

LUBRIPLAT

—— N

LUBRIPLATE

Fig. 2-9 Rear Door Hinge (F-85)

Hood Hinges

SAE 10W-30 oil should be used to lubricate the

hood hinges, care being taken not to allow the oil
to drop on fenders or other exposed painted sur-
faces.

Hood Latch

Lubricate the latch pilot bolts and latch locking
plates with a thin film of No., 630 AAW Lubriplate.
Use a light oil for pivot points.

Gas Tank Filler Door Hinge

Apply a few drops of SAE 10W-30 oil to friction
points of door hinge. Work door several times
and wipe off excess lubricant,

Rear Compartment Lid and Tail Gate Locks

On rear compartment lid locks, applv a thin
film of Lubriplate 630 AAW or its equivalent.
(Fig. 2-10)

On tail gate locks, apply a thin film of Lubri-
plate 630 AAW or its equivalent to the bolt at the
striker contact areas.

Rear Compartment and Tail Gate
Lock Cylinders

A small quantity of lock lubricant occasionally
applied to the lock cylinders will prevent sticking.

Rear Compartment Lid Hinges and
Torque Rods

Apply Lubriplate 630 AAW or equivalent to
hinges and torque rods at friction points.

630 AAW
LUBRIPLATE

Fig. 2-10 Rear Compartment Lock Bolt
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Tail Gate Hinges

The hinges should be lubricated lightly at all
pivot points with SAE 10W-30,

Weatherstrip and Door Bumpers

A thin film of silicone lubricant can be used
on all weatherstrips, door bumpers, hood and
lacings to prevent squeaking,

Front Seat Adjuster Mechanism

MANUAL SEAT

A thin film of Lubriplate 630 AAW or its equiv-
alent should be applied to the seat tracks as
needed.

Seat Adjuster Locking Wire Retainer

Wipe off dirt and apply No. 630 AAW Lubriplate
or equivalent to frictional area of retainer indi-
cated in Fig, 2-11,

2, 4 and 6-Way Electric Seats

Thoroughly wipe off old lubricant, to clean jack
screw, Apply a thin film of Lubriplate 630 AAW
or its equivalent to jack screw being careful not
to soil seat trim. Operate the seat adjuster to
limit of all positions. Apply a small amount of
oil to linkage. Wipe off excess lubricant.

Folding Top Linkage (Convertible)
Apply a sparing amount of light oil to bearing

points indicated in Fig. 2-12, Wipe off excess
lubricant to prevent soiling trim.

LUBRICATE

LIGHT OIL AT
POINTS INDICATED

Fig. 2-12 Folding Top Linkage

Folding Top Lift Cylinder Piston Rods

With folding top in raised position, wipe ex-
posed portion of each top lift cylinder piston rod
with a cloth dampened with brake fluid to remove
any oxidation or accumulated grime, With another
clean cloth, apply a light film of brake fluid to
the piston rod to act as a lubricant,

NOTE: Use caution so that brake fluid does
not come in contact with any painted or trimmed
parts of the body.

Sunshade Rod

Remove sunshade from support and apply a thin
film of stick type lubricant to end of sunshade
rod Fig. 2-13.

LUBRICATE

Fig. 2-11 Seat Adjuster Locking Wire Retainer

Fig. 2-13 Sunshade Rod
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15. OIL FILTER

The full flow oil filter filters 100% of the oil
delivered by the oil pump. For this reason, the
interval of change is very important, The oil
filter shall be changed at the engine o0il change
which comes nearest 6,000 miles, or 6 months,
whichever occurs first. Operating conditions may
require more frequent replacement,

Replace Oil Filter as Follows:

A. Loosen filter with wrench, then remove and
discard filter,

B. Clean out filter body casting.

C. With a new seal seated on face of new filter,
install filter and tighten 15 to 17 ft, Ibs,

D. Add oil, start engine and check for leaks,

16. DISTRIBUTOR

The breaker cam should be lubricated with a
thin film of Ball Bearing Lubricant every 12,000
miles or whenever the contact assembly is re-
placed. No other lubrication is required.

17. AIR CLEANER

Non-Disposable Type

At every other oil change, more often under
dusty conditions, remove filter element, wash in
kerosene, dip in SAE 10W-30 oil and squeeze to
remove excess oil,

Disposable Element Type

This air cleaner incorporates a disposable air

filter element. The outside surface of the element
is covered with a coarse material for primary
filtering of large particles. The inner surface is
less porous material for filtering fine particles,
Soft plastic flanges are used as self contained
gaskets which seal the air cleaner body and cover,
Therefore, all air must pass through the filter
element,

The air filter element should be replaced every
18,000 miles under normal driving conditions,
and more frequently under dusty driving condi-
tions. Do not attempt to service the element.

The filter element should be replaced as
follows:

A. Remove air cleaner assembly to prevent dirt
from falling into carburetor.

B. Remove filter element from air cleaner.

C. Clean dust and dirt from metal surfaces of
air cleaner body and install new filter
element,

D. Install air cleaner assembly on carburetor.

18. SPEEDOMETER CABLE

The cable should be lubricated every 24,000
miles. Apply a coating of Speedometer Cable
Grease to the lower two-thirds of the cable only.
This will properly lubricate the upper one-third
of the casing giving an even coating of lubricant
the full length of the flexible cable, without danger
of excess grease working up into the speedometer
head.

NOTE: Care must be exercised to prevent
entrance of dirt into the speedometer casing.
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PERIODIC MAINTENANCE

The fluid level should be checked at every en-
gine oil change interval and should be changed at
24,000 mile intervals. The fluid level should be
checked with the selector lever in ‘‘Park’’ posi-
tion, the engine running at idle speed and the car
on a level surface. The oil level indicator and
filler tube are located under the hood at the right
rear corner of the engine.

Approximately 5-1/2 quarts of oil are required
to fill the Hydra-Matic transmission after the
transmission has been drained. Approximately
6-1/2 quarts will be required to fill the trans-
mission if the oil pan has been removed and
drained at the same time that the fluid is changed.
Approximately 9 quarts are required after an
overhaul.

When changing the transmission oil, add 35
quarts, start the engine, and add oil to bring fluid
level to the “‘Full’”’ mark on the oil level indicator.

Fluid only with the following identification on
the container should be used: brand name, in-
cluding the words ‘‘. . . . Fluid Type A, plus the
mark ‘““AQ-ATF” - number and a letter “A”

Subject Page
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embossed on the top of the can as follows: ‘‘AQ-
ATF - number - A”.

TRANSMISSION OPERATION

OPERATION IN DRIVE RANGE

The transmission offers three selective drive
ranges, ‘“‘D”’, ‘S’ and “L’’. In ‘D’ range, the
transmission starts in first and shifts automatic-
ally to second, third and fourth.

With the selector lever in ‘‘S’’ range, the trans-
mission will shift to third and remain in third
until approximately 70 to 82 M.P.H., regardless
of throttle opening. This provides additional ac-
celeration for long hills or traffic driving, as well
as engine braking power when descending long
grades. When car speed reaches approximately
70 to 82 M.P.H. the transmission automatically
upshifts to fourth. If the car speed decreases to
approximately 65 to 78 M.P.H., the transmission
will automatically downshift to third.

With the selector lever in “‘L’’ range, the trans-
mission will not shift beyond second regardless
of throttle opening or car speed. ‘‘L.’’ range is
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designed for engine braking when descending steep
grades. It may also be used to hold the car in
second for maximum pulling power.

PART THROTTLE DOWNSHIFT—
FOURTH TO THIRD

A part throttle downshift can be made any time
the transmission is in fourth and the car speed
is below approximately 35 M.P.H. Since this
downshift will occur at part throttle opening, the
advantage of third stage power is obtained with-
out a wide open throttle. This feature is desirable
in traffic conditions where a wide open throttle
would be unnecessary.

FORCED DOWNSHIFTS (Detent)

In ““D’’ range the transmission can be down-
shifted from fourth to third, and from third to
second within set speed ranges. In ‘‘S’”’ range a
third to second forced downshift can be made
within a set speed range. A warning ‘‘feel’’ on
the accelerator pedal makes it possible for the
driver to obtain full throttle performance with or
without downshift, as desired.

CLOSED THROTTLE DOWNSHIFTS

DRIVE RANGE

When the transmission is in fourth ‘‘Drive’’
range and the driver takes his foot off the accel-
erator, the transmission will automatically down-
shift from fourth to second at approximately 7
M.P.H.

SUPER RANGE

When the transmission is in fourth ‘‘Super
Range’’ (over 75 M,P.H.) and the driver takes his
foot off the accelerator, the transmission will
automatically downshift from fourth to third at
approximately 75 M.P.H. and downshift from third
to second at approximately 7 M.P.H.

LOW RANGE

If the car is being driven in ‘““Low’’ range, the
transmission will not upshift to third.

If the car is being driven in ‘‘Super’’ range and
the driver moves the selector lever to ‘“‘Low”’
range and takes his foot off the accelerator, the
transmission will automatically downshift from
third to second at approximately 35 M.P.H,

If the car is being driven in ‘‘Drive’’ range
(above 75 M,P.H.) and the driver moves the se-
lector lever to ‘“‘Low’’ range and takes his foot off
the accelerator, the transmission will automat-
ically downshift from fourth to third at approxi-
mately 70 M.P.H. and from third to second at
approximately 35 M.P.H.

REVERSE

Reverse is accomplished through use of a fric-
tion clutch applied by oil pressure and designed
for ease in ‘‘rocking’’ the car. A reverse blocker
piston prevents movement of the selector lever
to the ‘“‘Reverse’’ position above 13 M.P.H.

PARKING

The Hydra-Matic indicator has a ‘‘Park” (P)
position which is desirable for parking and start-
ing the car when on an incline. The engine can
also be started with the selector lever in the
““Neutral’”’ (N) position.

With the selector lever in ‘‘Park’ position, a
parking pawl engages with lugs on the output shaft
flange and locks the output shaft to the transmis-
sion case. A detent in the steering column pre-
vents accidental movement of the selector lever
to the “‘Park’’ position.

STALL TESTING

Under NO condition should the transmission be
‘“‘stall tested’ because the excessive heat devel-
oped will damage the unit.

VALVES AND THEIR FUNCTIONS

PRESSURE REGULATOR VALVE

The pressure regulator valve controls line
pressure by regulating the output of the pump.
This valve is constructed with two areas where
pressures can be applied to overcome regulator
spring force which in turn either increases or de-
creases the line pressure. (Fig. 3-2)

THROTTLE VALVE

The throttle valve regulates to obtain a pressure
proportional to carburetor opening by the throttle
valve spring and T.V. plunger which is operated

. s
/,,f*/”

4 AH

_ PRESSURE

LINE PRESSURE

Fig. 3-2 Pressure Regulator Valve and Pump
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Fig. 3-3 Governor Assembly

mechanically by the throttle linkage. The T.V.
pressure decreases when the oil temperature
goes below approximately 75°F. This is accom-
plished by a bimetal thermostatic element which
contacts the throttle valve at temperatures less
than 75°F, and opposes the force of the regulator
spring.

GOVERNOR

The governor contains two valves, of different
weight, which rotate with the output shaft permit-
ting each valve to produce a different pressure
proportional to the vehicle speed. G-1 pressure
operates at low speeds and G-2 pressure at the
higher speeds. (Fig. 3-3)

MANUAL VALVE

The manual valve distributes pressures to place
the transmission in either neutral, drive range,
super range, low range, or reverse. It is con-
trolled mechanically, through linkage, by the se-
lector lever.

2-3 SHIFT VALVE

The 2-3 shift valve provides for the 2-3 and
3-2 shifts and is actuated by T.V. and G-1 gover-
nor pressures.

3-4 SHIFT VALVE

The 3-4 shift valve provides the 3-4 and 4-3
shifts and is actuated by T.V. and both G-1 and
G-2 governor pressures.

COUPLING FEED LIMIT VALVE

This valve is located in the pump body and pro-
vides a direct feed to the coupling from the pump
in neutral, first, second and reverse. It is con-
trolled by coupling signal pressure but opens only
when coupling signal pressure is greater than 70
psi.

COUPLING EXHAUST VALVES

The coupling exhaust valves are located in the
torus cover assembly and they seal the coupling
exhaust ports whenever coupling signal pressure
is directed to close them.

COUPLING TIMING VALVE

The coupling timing valve controls the exhaust
and fill of the coupling. It is controlled by front
clutch pressure on the 2-3 shift and delays the
exhaust of the coupling until clutch capacity is
sufficient to carry the torque. On a 3-4 shift it
is controlled by 3-4 pressure and shifts immed-
iately after the 3-4 shift valve.

PRESSURE BOOST VALVE

The pressure boost valve controls the flow of
oil to the line boost area of the pressure regula-
tor valve. It is shifted by front clutch pressure
and is timed to move after the clutch has as-
sumed the torque.

PRESSURE DROP VALVE

The pressure drop valve controls the flow of
oil to the line drop area of the pressure regulator
valve. It provides a varying pressure inversely
proportional to T.V. pressure which results in a
modulated line pressure.

3-2 DOWNSHIFT VALVE

The 3-2 downshift valve regulates the exhaust
of the front clutch on throttle 3-2 downshifts. It is
designed to gradually release the clutch while the
coupling is being filled to prevent a sudden in-
crease in engine RPM.

FRONT CLUTCH EXHAUST VALVE

The front clutch exhaust valve controls the re-
lease of the front clutch during a throttle 3-2
downshift, It provides a wide open clutch exhaust
when coupling pressure is sufficient.

TV PLUNGER

The T.V. plunger provides the part throttle 4-3
and the detent 4-3 and 3-2 shifts, and also pro-
vides accelerator pedal assist. It is operated
mechanically by the T.V. linkage.

REVERSE BLOCKER VALVE

The reverse blocker valve prevents a shift into
reverse at speeds above 13 M.P.H. It is controlled
by G-1 pressure and provides a mechanical stop
for the manual linkage.
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3-2 CUTOFF VALVE

The 3-2 cutoff valve is controlled by T.V, pres-
sure and shifts at about 28 psi. It provides an
immediate exhaust of front clutch oil on closed
throttle 3-2 downshifts and provides a source for
3-4 boost pressure on light 3-4 upshifts.

3-4 BOOST VALVE

The 3-4 boost valve provides 3-4 boost pres-
sure on light throttle 3-4 upshifts to momentarily
increase pump pressure until the coupling reaches
sufficient pressure.

NEUTRAL CLUTCH VALVE

The neutral clutch valve regulates neutral clutch
apply oil to satisfy various throttle opening con-
ditions. This results in a slow neutral clutch fill
with a light throttle and a quick fill for a heavy
throttle, insuring a smooth but firm clutch appli-
cation under all conditions.

OVERRUN BAND AND SERVO

The overrun band and servo are used to obtain
engine braking when coasting in first, second or
third with the selector lever in super or low speed
range position. To prevent the transmission from
overrunning, the overrun band assembly is applied
to the rear unit internal gear thus holding the
rear internal and front unit sun gears stationary
for the desired braking.

An overrun band servo is used to apply and re-
lease the overrun band.

FIRST STAGE

Band apply pressure acts against the servo
piston moving the piston, servo springs, retainer
and piston pin against the release spring to start
the application of the band. When the band has
been applied to the rear internal gear it begins
to offer resistance to the travel of the piston pin.

SECOND STAGE

As band apply pressure continues to build up
under the piston, the piston begins to travel up on
the piston pin against the force of the servo
springs. The piston then moves away from the
washer which allows a small portion of the band
apply pressure to bleed to exhaust through the
bleed hole in the piston. Overrun band apply pres-
sure under the piston then continues to build up at
a slower rate and causes a greater force to be
applied to the band. (Fig. 3-4)

THIRD STAGE

When the piston travels up far enough to contact
the servo spring retainer, the bleed hole is sealed
off again. This allows the band apply pressure to

OVERRUN

BAND APPLY PRESSURE

Fig. 3-4 Overrun Band and Servo

build up quickly again and causes the piston to
apply its full force directly against the servo
spring retainer and piston pin to give the final
full apply force.

The design of the servo is such as to provide
for a smooth gradual apply of the band under all
driving conditions and oil pressures.

COMPENSATOR VALVES (Fig. 3-5)

The compensator valves are regulated by T.V.
pressure and supply compensator pressure to
control the front clutch accumulator.

3-STAGE COMPENSATOR VALVE
(f‘0”, “OC’’ AND “OCH’’ TRANSMISSIONS)

The primary and secondary compensator valve
regulate drive oil to become compensator pres-
sure. To prevent compensator pressure from ex-
ceeding the desired maximum value, orifice T.V.

UPPER
ACCUMULATOR
SPRING

FRONT CLUTCH
APPLY

DRIVE Ol ——= PISTON

TV PRESSURE === LOWER
ACCUMULATOR
SPRING

Fig. 3-5 Compensator and Accumulator
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pressure acting on the compensator limit valve
is allowed to exhaust thus limiting the maximum
value of compensator pressure, Compensator
pressure is used to control the accumulation rate
of the accumulator with different throttle opening
for smooth clutch application.

FRONT CLUTCH ACCUMULATOR
(Fig. 3-5)

The front clutch accumulator is a cushioning
and timing device which enables the front clutch
to apply smoothly under all throttle and torque
conditions.

When the front clutch is engaging, front clutch
apply oil is also directed to the front clutch accu-
mulator. Front clutch oil compresses the pistons

against spring pressure, causing the accumulator
to absorb an amount of clutch apply oil. During
the initial application of the front clutch piston, a
comparatively small quantity of clutch apply oil
is diverted to the accumulator. When the clutch
piston is in its apply position, the accumulator
pistons move against spring pressure and the
amount of oil absorbed by the accumulator will
increase, thereby decreasing the flow to the front
clutch. Since the pistons moving against their
springs meet increasing resistance to their mo-
tion, the oil pressure applying the front clutch in-
creases gradually to provide a smooth application.

When the pistons reach the ends of their strokes,
the front clutch pressure rises to main line pres-
sure to insure positive and complete engagement
following the shift.

NEUTRAL (ENGINE RUNNING)

COUPLING—FILLED

NEUTRAL CLUTCH—OFF

Whenever the engine is running, line pressure
is always directed to the:

Pressure Regulator
Pressure Relief Valve
Coupling Feed Limit Valve
Throttle Valve

Coupling Timing Valve
Manual Valve

3-4 Governor Valve
Governor Assembly
Pressure Boost Valve

.

OO0 NI Ok LN

BASIC CONTROL

Line pressure through the coupling timing valve
is directed into the signal passage. Signal oil
closes the coupling exhaust valves and opens the
coupling feed limit valve to provide coupling feed
oil. Line pressure through the orifice at the cou-
pling timing valve provides an additional source
of coupling feed oil to fill the coupling. The neu-
tral clutch is released, therefore the sprag or
roller clutch is ineffective.

PRESSURE CONTROL

The pressure relief valve provides for the ex-
haust of excessive main line pressures at approxi-
mately 240 psi. This condition may occur only in
the event of a malfunction in the pump or pressure
regulator.

Line pressure to the throttle valve is regulated
to a variable pressure called T.V. pressure. The
throttle valve, which regulates T.V. pressure, is
controlled by the T.V. spring and throttle plunger

REVERSE CONE—OFF

OVERRUN BAND—OFF

SPRAG OR ROLLER CLUTCH—INEFFECTIVE

FRONT CLUTCH—OFF

through adjustable linkage from the carburetor
throttle. As the throttle is opened, the linkage
depresses the throttle plunger to increase the
force of the T.V. spring, thus causing the throttle
valve to regulate T.V. pressure to a higher value.
T.V. pressure is designed to vary in proportion
to throttle opening and is used throughout the sys-
tem to activate or control different valves at
various times in relation to throttle opening.

Line pressure through the pressure boost valve
enters two passages to become pressure boost and
pressure drop signal oil. Pressure boost oil is
directed against the boost plug in the pressure
regulator to give an increase in line pressure.
Pressure drop signal pressure is routed to the
pressure drop valve where T.V. pressure acting
on the end of the pressure drop valve regulates
pressure drop signal oil to a variable decreasing
pressure which in turn is applied against the
second land of the pressure regulator valve.

At closed throttle, line drop pressure is maxi-
mum thus causing the greatest drop in line
pressure; at full throttle, line drop pressure is
regulated to exhaust resulting in high line pres-
sure. Line pressure is controlled to vary with
throttle opening from 132 to 180 psi.

Line pressure directed to the governor will be
regulated to become two variable governor pres-
sures; G-1 and G-2.

SUMMARY

The coupling is filled and the neutral clutch is
released, thereby causing the transmission to be
in neutral.
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DRIVE RANGE (FIRST STAGE)
RATIO 3.32:1

COUPLING—FILLED

FRONT CLUTCH—OFF

When the selector lever is moved to the drive
position, the manual valve is repositioned to allow
line pressure to enter the drive oil circuit, Drive
oil then flows to the following:

1. Neutral Clutch Valve
2. 2-3 Governor Valve
3. Pressure Boost Valve

4. Primary Compensator Valve

BASIC CONTROL

Drive oil to the neutral clutch valve is directed
into the neutral clutch apply passage. The neutral
clutch valve senses a balance between neutral
clutch apply pressure and T.V. plus spring pres-
sure to regulate the flow of neutral clutch apply
pressure to insure a smooth but firm clutch ap-
plication under all throttle conditions. As the
neutral clutch applies, the sprag or roller clutch
becomes effective for first.

PRESSURE CONTROL

Line pressure will vary from 132 to 180 psi
depending on the amount of T.V. pressure or
throttle opening.

TIMING CONTROL

Drive oil and T.V. pressure are directed to the
primary compensator valve. Drive oil flowing
through compensator valves will become regulated
to a pressure called compensator. Increasing T.V.

REVERSE CONE—OFF

NEUTRAL CLUTCH—-ON

SPRAG OR ROLLER CLUTCH—EFFECTIVE

OVERRUN BAND—OFF

pressure (which increases with throttle opening)
will cause the compensator to regulate to an in-
creasing value. Compensator pressure is then
designed to vary with throttle opening but in such
a way as to be proportional to engine torque.
Compensator pressure is directed to the accumu-
lator for use during the 2-3 shift.

FAIL SAFE FEATURES

To provide a safety feature, drive oil to the
2-3 shift valve is routed into the first stage pas-
sage past two ball-check valves to the pressure
boost valve. If for any reason the line boost valve
has remained in neutral or third stage position,
first stage oil will flow past the pressure boost
valve to become line boost oil which is necessary
in first.

First stage oil flowing past one ball-check is
resting on the coupling timing valve. Again, if for
any reason the coupling timing valve should re-
main in the third stage position, first stage oil
will flow past the valve to become coupling signal
oil. This insures that the coupling can be filled
in first regardless of the position of the coupling
timing valve.

SUMMARY

The coupling is filled, the neutral clutch is ap-
plied and the sprag or roller clutch is effective,
placing the transmission in first.

The reduction in first is due to the 2.933 rear
unit gear reduction, times the 1.2 coupling torque
multiplication, less the .3 engine torque acting
on the output shaft through the accel-a-rotor.
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DRIVE RANGE (SECOND STAGE)
RATIO 2.933:1

COUPLING—FILLED

FRONT CLUTCH—OFF

When the selector lever is moved to the drive
position, the manual valve is repositioned to allow
line pressure to enter the drive oil circuit. Drive
oil then flows to the following:

1. Neutral Clutch Valve
2. 2-3 Governor Valve
3. Pressure Boost Valve

4. Primary Compensator Valve

BASIC CONTROL

Drive oil to the neutral clutch valve is directed
into the neutral clutch apply passage. The neutral
clutch valve senses a balance between neutral
clutch apply pressure and T.V. plus spring pres-
sure to regulate the flow of neutral clutch apply
pressure to insure a smooth but firm clutch ap-
plication under all throttle conditions. As the
neutral clutch applies, the sprag or roller clutch
becomes effective for first and second.

PRESSURE CONTROL

Pressure control in second is identical to that
in first and neutral. Line pressure will vary from
"132 to 180 psi depending on the amount of T.V,
pressure or throttle opening.

TIMING CONTROL

Drive oil and T.V. pressure are directed on the
primary compensator valve. Drive oil flowing
through compensator valves will become regulated

REVERSE CONE—OFF

NEUTRAL CLUTCH—ON

SPRAG OR ROLLER CLUTCH—EFFECTIVE

OVERRUN BAND-—OFF

to a pressure called compensator. Increasing
T.V. pressure (which increases with throttle open-
ing) will cause compensator to regulate to an in-
creasing value. Compensator pressure is then
designed to vary with throttle opening but in such
a way as to be proportional to engine torque.
Compensator pressure is directed to the accumu-
lator for use during the 2-3 shift.

FAIL SAFE FEATURES

To provide a safety feature, drive oil to the 2-3
shift valve is routed into the first stage passage
past two ball-check valves to the pressure boost
valve. If for any reason the line boost valve has
remained in the neutral or third stage position,
second stage oil will flow past the pressure boost
valve to become line boost o0il which is necessary
in second.

Second stage oil flowing past one ball-check is
resting on the coupling timing valve. Again, if for
any reason the coupling timing valve should re-
main in the third stage position, second stage oil
will flow past the valve to become coupling signal
oil. This insures that the coupling can be filled
in second regardless of the position of the coupl-
ing timing valve.

SUMMARY

The coupling is filled, the neutral clutch is ap-
plied and the sprag or roller clutch is effective,
placing the transmission in second.

The reduction in second is due to the 2.933:1
rear unit gear reduction only.
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DRIVE RANGE (THIRD STAGE)
RATIO 1.56:1

COUPLING—EMPTY

CLUTCH—ON

As car speed and G-1 pressure increases, the
force of G-1 acting on the 2-3 governor valve
will overcome the force of the 2-3 shift valve
spring, 2-3 T.V. spring, and modulated T.V. pres-
sure. This causes the 2-3 shift valve to open,
which allows drive oil to enter the front clutch
passage. Simultaneously, T.V. pressure to the
2-3 regulator valve is cut off at the 2-3 shift
valve, and second stage oil is exhausted through
the 2-3 shift valve.

BASIC CONTROL

Front clutch oil from the 2-3 shift valve then is
directed to the following places:

1. 3-4 shift valve for later use and, after passing
an orificed one way check valve to the:

2. Front Clutch

3. Front Clutch Accumulator
4. Coupling Timing Valve

5. Pressure Boost Valve

Front clutch oil applies the clutch and moves
the coupling timing valve against the spring cutting
off line pressure to the signal passage. As signal
pressure is cut off, the coupling exhaust valves
open, thus allowing the coupling to empty and the
coupling feed limit valve to close, cutting off cou-
pling feed pressure to the coupling.

PRESSURE CONTROL

Front clutch oil to the line boost valve over-
comes the spring at the opposite end, thus moving
the valve to cut off line pressure from entering
the pressure boost passage and pressure drop
signal passage. Because line drop feed is now

REVERSE CONE—OFF

NEUTRAL CLUTCH—ON

SPRAG OR ROLLER CLUTCH—EFECTIVE

OVERRUN BAND--OFF

directed through the pressure boost valve into the
pressure drop signal passage, line pressure will
drop to a variable value of 74 to 105 psi. Front
clutch oil is used on the pressure boost valve
since it is a signal oil which notifies the pressure
boost valve that the oil pressure in the clutch it-
self is sufficiently high to allow the clutch to
carry third stage torque. Also, if the line pres-
sure were not kept in a boosted condition tem-
porarily, the neutral clutch would not have suf-
ficient pressure to prevent its slipping before the
transmission had completed the shift to third.

TIMING CONTROL

Front clutch oil is directed to the accumulator
to provide a cushion for clutch apply pressure.
Compensator pressure is also fed to the accu-
mulator to control the amount of cushioning the
accumulator will provide according to throttle
opening. At light throttle, compensator pressure
is low, thus allowing the accumulator to absorb
a greater amount of clutch oil for greater cushion-
ing. At heavy throttle, compensator assists the
lower accumulator spring in acting against clutch
pressure to give a firmer but smooth clutch ap-
plication. Front clutch oil acting on the coupling
timing valve times the movement of the valve and
the resulting exhaust of the coupling to coincide
with the application of the front clutch.

SUMMARY

The front clutch is applied and the coupling is
empty, shifting the transmission into third.

Because the coupling is empty no power is
transmitted through the torus members and all
torque multiplication in third is due to the 1.56:1
front unit gear ratio.
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DRIVE RANGE (FOURTH STAGE)
RATIO 1:1

COUPLING—FILLED

FRONT CLUTCH—-ON

As car speed increases, G-1 and G-2 pressure
and the 3-4 shift valve spring acting on the 3-4
shift valve train will overcome the force of the
T.V. regulator spring and modulated pressure
on the 3-4 shift valve, The shift valve will then
open allowing front clutch pressure and line pres-
sure to enter the 3-4 and 4th stage coupling fill
passage. T.V. pressure is now cut off from en-
tering the shift T.V. passage.

BASIC CONTROL

3-4 oil then repositions the coupling timing
valve to allow signal pressure to close the cou-
pling exhaust valves and open the coupling feed
limit valve to provide coupling fill. Under some
throttle conditions signal pressure may not be
great enough to open the coupling feed limit valve.
In this case all coupling feed pressure comes from
the coupling timing valve. Fourth stage coupling
feed pressure flows to the coupling timing valve
where it provides an additional source for coupl-
ing feed pressure,

REVERSE CONE—OFF

NEUTRAL CLUTCH—ON

SPRAG OR ROLLER CLUTCH—INEFFECTIVE

OVERRUN BAND-OFF

PRESSURE CONTROL

Under most driving conditions line pressure is
not changed between third and fourth., However,
below approximately 28 psi T.V. pressure, the
3-2 cutoff valve opens against T.V, pressure to
allow 3-4 pressure to enter the 3-4 transfer pas-
sage. This will cause a temporary boost in line
pressure as described under DRIVE RANGE-
LIGHT THROTTLE 3-4 UPSHIFT.

SUMMARY

The front clutch remains applied and the coupl-
ing is filled.

Both planet carriers and the output shaft are
connected, the front sun gear and rear internal
gear are connected, and the front internal gear
and rear unit sun gear are turning at approxi-
mately the same speed, thus the entire train must
revolve as a unit in direct drive.
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DRIVE RANGE—LIGHT THROTTLE 3-4 UPSHIFT

BASIC CONTROL

The basic control on light throttle 3-4 upshifts
is the same as a basic 3-4 upshift.

PRESSURE CONTROL

When a 3-4 upshift is made at throttle positions
giving less than approximately 28 psi T.V. pres-
sure, the 3-2 cut off valve is positioned against
T.V. pressure by the spring. This allows 3-4 oil
to flow past the 3-2 cut off valve, thus opening
the 3-4 boost valve against the spring. This al-
lows 3-4 oil to flow into the 3-4 boost passage

and in turn past a ball check valve to the pres-
sure drop valve. This closes the pressure drop
valve cutting off pressure drop. Simultaneously,
3-4 boost oil flows past another ball check into
the 1st, 2nd, Reverse and 3-4 boost passage where
it supplies an alternate source for pressure boost.
Line pressure is then raised to a sufficient value
to provide a fast coupling feed. As the coupling
fills and reaches operating pressure, coupling
feed pressure acts on the end of the 2-3 boost
valve to cut off the source of boost pressure.
With 3-4 boost cut off, T.V. pressure is again
directed through the ball check valve to control
the pressure drop valve. Line pressure will then
drop to its normal fourth stage value of 74-105

psi.
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DRIVE RANGE—4-3 PART THROTTLE DOWNSHIFT

COUPLING—EXHAUSTING

At vehicle speeds below approximately 35
M.P.H. a 4-3 downshift can be obtained by de-
pressing the accelerator a given amount. When
the accelerator is depressed sufficiently, T.V.
pressure acting behind the large end of the 3-4
T.V. regulator valve is high enough to cause the
3-4 shift valve to close.

BASIC CONTROL

As the 3-4 shift valve closes, 3-4 oil with 4th
stage coupling fill oil from the 3-4 shift valve are
cut off, thereby causing the coupling to exhaust,
shifting the transmission back into third.

PRESSURE CONTROL

The pressure remains the same as in fourth.
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DRIVE RANGE—4-3 DETENT DOWNSHIFT

COUPLING—EXHAUSTING

While operating in fourth at speeds below ap-
proximately 65 M.P.H., a forced or detent 4-3
downshift is available. This is accomplished by
depressing the accelerator fully past the notice-
able stop at full throttle.

As this is done, the T.V. plunger is fully de-
pressed exposing the detent passage to T.V. pres-
sure, Detent pressure which flows past the ball
check is directed against the large land of the
3-4 shift valve.

The force, due to pressure detent will overcome
the force of G-1 and G-2 pressure and one spring
acting in the opposite direction, thereby causing
the 3-4 shift valve to close. The transmission
will then shift into third.
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DRIVE RANGE—3-2 DETENT DOWNSHIFT

COUPLING—FILLING

At car speeds below approximately 22 M.P.H.
in third, a forced or detent 3-2 downshift can be
obtained by depressing the accelerator fully past
the detent. This causes the T.V. plunger to open
the detent passage to T.V. pressure. Detent pres-
sure then enters the 2-3 shift T.V. passage to act
against the 2-3 T.V. valve. This causes the 2-3
shift valve to close against the force of G-1
pressure.

BASIC CONTROL

As the 2-3 shift valve closes, drive oil to the
front clutch is cut off and all front clutch pressure
in the front clutch and accumulator is compelled
to exhaust the 3-2 signal passage. The spring and
3-2 signal pressure repositions the coupling tim-
ing valve to provide coupling signal pressure and
coupling feed pressure.

PRESSURE CONTROL

Drive oil acting on the pressure boost valve
repositions the valve against exhausting front
clutch oil to provide both boost pressure and line
drop signal with line pressure at 180 psi.

TIMING CONTROL

During a heavy throttle 3-2 downshift, the re-
lease of the clutch must be timed to coincide with
the filling of the coupling. To accomplish this
timing, exhausting front clutch oil or 3-2 signal
oil is used as follows:

1. It flows through the closed 3-4 shift valve
into the 3-4 passage to rapidly reposition the

FRONT CLUTCH—EXHAUSTING

coupling timing valve for coupling fill.

2, It flows to the 3-2 cut off valve where a rapid
exhaust is obtained at light throttles only, but
no effect is obtained at heavy throttle 3-2
shifts.

3. It regulates to exhaust through the 3-2 down-
shift valve to a value that will hold the front
clutch torque in third but not in second. This
feature permits the front clutch to handle the
transmission torque in third until such time
that second stage torque is predominate.

4. It rests against the front clutch exhaust valve
until such time that coupling pressure attains
a sufficient value to handle torque capacity in
second. Coupling pressure then opens the
front clutch exhaust valve to exhaust all re-
maining 3-2 signal or front clutch oil.

FAIL SAFE FEATURES

Drive oil flows past the closed 2-3 shift valve
into a passage that supplies an auxiliary feed to
the coupling timing valve. This oil provides an
additional feed for signal oil in the event that the
coupling timing valve should hang up in the closed
position or is slow to move to the open position.

Drive oil into the second stage passage also
flows through the ball check valves and supplies
a source for line boost pressure to rapidly fill
the coupling prior to the time that the line boost
valve has had a chance to be repositioned in the
first and second stage position.

DRIVE RANGE—3-2 LIGHT THROTTLE DOWNSHIFT

(llustration Shows Second Stage Just
After The Downshift)

During a light or closed throttle 3-2 downshift,
as the 2-3 shift valve closes, drive oil to the front
clutch passage is cut off; however, all front clutch
pressure in the system is exhausted into the 3-2
signal passage. Because T.V. pressure is slight
with light throttle, the 3-2 cut off valve is open
to exhaust the 3-2 signal oil. This allows an im-

mediate exhaust of front clutch oil.

Drive oil which formerly applied the front clutch
when the 2-3 shift valve was open is not directed
into the second stage passage which flows through
the ball check valves and supplies a source for
pressure boost pressure to rapidly fill the cou-
pling prior to the time that the pressure boost
valve has had a chance to be repositioned in the
first and second stage position.
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““$” RANGE—THIRD STAGE

REVERSE CONE—OFF SPRAG OR ROLLER CLUTCH—EFFECTIVE NEUTRAL CLUTCH—APPLIED

COUPLING—EMPTY FRONT CLUTCH—APPLIED

Oil flow in ‘S’ range, third, is primarily iden-
tical to that in drive range third, with the following
exceptions:

1. Oil Pressure

When the manual valve is in the “‘S’’ position
the line drop feed passage is cut off. This
stops the source of line drop pressure so that
line pressure is constant at approximately
105 psi regardless of throttle opening.

2. “*S” Range Pressure

OVERRUN BAND—ON

“S”” range pressure from the manual valve
performs two functions. First, it is directed
through the ball check against the large end
of the 3-4 shift valve to prevent a 3-4 shift
from normally occurring in *‘S’’ range.* Sec-
ondly, it is directed through the 3-4 governor
valve to apply the overrun servo and band for
engine braking in third.

*As a safety feature, it is possible to obtain a
3-4 upshift in ‘‘S”’ range but only above the
speed at which the normal drive range through
detent 3-4 upshift occurs.
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LOW RANGE—SECOND STAGE

When the selector lever is placed in the “‘L’”’
position, the Manual Valve is moved to uncover
an additional source of pressure, ‘‘L’’ range oil.

““L’" range oil is directed in two locations:

1. Against the large end of the 2-3 governor
valve to work against the force of G-1
pressure.

2. Through the ball check valve, past the 2-3
T.V. regulator valve to act against the 2-3
shift valve to further assist in keeping the
2-3 shift valve closed against G-1 pressure.

The primary purpose of ‘L’’’ range oil is to
provide a definite means of preventing a 2-3 up-
shift from occurring in the ‘‘L’’ range position.
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REVERSE
RATIO 3.11:1

COUPLING—FILLED

FRONT CLUTCH—OFF

When the selector lever is moved to the ‘‘R”’
position, the manual valve is repositioned to ex-
haust Drive, ‘‘S’’ Range and ‘‘L’’ Range oil. Re-
verse oil pressure from the manual valve is
allowed to enter the control system.

BASIC CONTROL

Reverse pressure applies the reverse cone.

Line pressure, through the coupling timing
valve enters the signal passage to close the cou-

pling exhaust valves and open the coupling feed
limit valve for coupling fill.

PRESSURE CONTROL

Pressure control in reverse is identical to that
obtained in neutral. Line pressure will vary from
132-180 psi depending on T.V. pressure.

REVERSE CONE—ON

NEUTRAL CLUTCH—OFF

SPRAG OR ROLLER CLUTCH—INFFECTIVE

OVERRUN BAND—OFF

FAIL SAFE FEATURES

Reverse pressure is also directed through a
ball check valve, to the coupling timing valve, to
feed the coupling signal passage if the coupling
timing valve should remain in the second stage
position.

Line drop feed from the manual valve and re-
verse pressure through the ball check valves are
directed to the pressure boost valve to provide a
secondary source for pressure drop and pressure
boost if for any reason the pressure boost valve
had remained in the third stage positon.

SUMMARY

The total reduction in reverse is due to the 1.2
coupling torque ratio times the 2.49 gear ratio
plus the .3 engine torque acting on the accel-a-
rotor which results in a 3.11:1 reduction at the
output shaft in the reverse direction.
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OPERATIONS NOT REQUIRING
REMOVAL OF TRANSMISSION

Some of the parts and/or units can be removed
from the transmission without removing the trans-
mission assembly from the car. The procedures
for such operations are not specifically outlined;
however, the basic procedure and specifications
as outlined under DISASSEMBLY OF THE TRANS-
MISSION and ASSEMBLY OF THE TR ANSMISSION
will apply.

UNITS OR PARTS THAT CAN BE READILY
REMOVED FROM THE TRANSMISSION ARE:

Oil Pan and Gasket

Outside T.V. and Manual Lever
Manual Shaft Seal

T.V. Shaft Seal

Rear Bearing Retainer Seal

UNITS OR PARTS THAT CAN BE REMOVED
AFTER OIL PAN REMOVAL ARE:

Compensator Valve Body
Oil Cleaner

Control Valve Body
Accumulator and Servo
Case to Case Support Seals

UNITS THAT CAN BE REMOVED AFTER OIL
PAN AND REAR BEARING RETAINER ASSEM-
BLY REMOVAL ARE:

Governor

Qutput Shaft

Rear Thrust Bearing and Races
Bushing Assembly

Parking Linkage

To remove the rear bearing retainer:

1. Disconnect vent pipe from right exhaust man-
ifold, place selector lever in neutral and hoist
car.

2. Remove oil filler tube and drain oil.

3. Remove propeller shaft and disconnect T.V.
and manual rods from transmission.

4. Remove oil pan and valve body.

5. Remove front engine mount to frame bolts
and raise front of engine with Tool J-8568
sufficiently to gain access to the rear bearing
retainer to case bolts.

6. Through opening in rear bearing retainer,
remove the output shaft attaching bolts. Turn
output shaft to expose bolts and engage park-
ing pawl while removing bolts.

7. Pry end of vent pipe from rear bearing re-
tainer and remove rear bearing retainer bolts.

Refer to Page 3-49 for disassembly and as-
sembly.

PARTS THAT CAN BE REMOVED AFTER
LOWER HOUSING REMOVAL ARE:

Pipe Assembly (Also Requires Oil Pan Removal)
Coupling Feed Limit Valve
Pressure Regulator Valve

REMOVING THE HYDRA-MATIC
TRANSMISSION

1. Disconnect transmission vent pipe from rear
of right hand exhaust manifold.

2. Raise car (on hoist), remove oil filler pipe
from transmission and drain fluid.

3. Disconnect the manual and throttle rods from
transmission and support them away from
transmission case.

4. Remove propeller shaft assembly.
5. Install engine support bar. (Fig. 3-18)

6. Remove cross member to frame attaching
bolts and cross member.

7. Lower engine (using support bar adjusting
screws), NOT TO EXCEED 1-1/2 INCHES,
to permit removal of the transmission to fly-
wheel upper housing bolts.

8. Remove engine mount to cross member at-
taching bolts.

9. Disconnect oil cooler lines from fittings. Cap
lines immediately.

10. Pry vent pipe from top of transmission case.

11. Support transmission with unit lift and remove
remaining transmission to flywheel housing
bolts.

12. Move transmission rearward approximately
1-1/2" to disengage input shaft from damper
hub.

13. Lower transmission from car.

INSTALLING THE HYDRA-MATIC
TRANSMISSION

To install, reverse the above procedure and
include the following:

Lubricate input shaft splines with a thin film of
wheel bearing grease.

After transmission is installed, add 5 quarts of
Hydra-Matic fluid. Set parking brake, place se-
lector lever in park position, start engine and
allow oil to reach operating temperature, then add
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BT 30-16
ENGINE SUPPORT BAR

Fig. 3-18 Engine Support Bar

enough fluid to bring level to the ‘‘Full”’ mark
on the oil level indicator.

NOTE: Transmission capacity: approximately
6-1/2 quarts (for oil change, pan removed). Ap-
proximately 9 quarts (after complete overhaul).

Adjust throttle and manual control linkage. (See
MINOR SERVICE ADJUSTMENTS)

NOTE: If pressure regulator valve spring was
replaced, it will be necessary to check line pres-
sure. Pressure should be checked with shift se-
lector in ‘““N’’ or ‘‘P’’, engine running on fast idle
and T.V. lever disconnected and held first rear-
ward against its stop, which will give minimum
T.V. pressure, and then forward to its stop, which
will give maximum T.V. pressure. The correct
line pressure is 124-129 psi with minimum T.V,
pressure and 176-184 psi with maximum T.V,
pressure. If line pressures are not within above
limits, it will be necessary to install a new
booster plug. Booster plugs can be identified as
follows:

A. Lowest pump pressure = ‘‘V’’ groove on end
of booster plug.

B. Medium pump pressure = ‘‘Bead’’ on end of
booster plug.

C. Highest pump pressure = End of booster
plug is plain.

GENERAL SERVICE
PRECAUTIONS

When servicing the transmission, it is recom-
mended that upon disassembly of a unit, all parts

should be cleaned and inspected as outlined under
CLEANING AND INSPECTION, then the unit should
be reassembled before disassembly of other units
to avoid confusion and interchanging of parts.

1. Before disassembly of the unit, thoroughly
clean the exterior.

2. Disassembly and reassembly of the unit and
the sub-assemblies must be made on a clean
work bench. As in repairing any hydraulically
operated unit, cleanliness is of the utmost
importance; therefore, the bench, tools, and
parts must be kept clean at all times.

3. Before installing cap screws into aluminum
parts, ALWAYS DIP SCREWS INTO HYDRA-
MATIC OIL to prevent cap screws from gall-
ing the aluminum threads and also to prevent
the screws from seizing.

4. Always use a torque wrench when installing
cap screws into aluminum parts to prevent
the possibility of stripping the threads.

5. If taped threads in aluminum parts are
stripped or damaged, the part can be made
serviceable by the use of Heli-Coils.

6. Seal protecting tools must be used when as-
sembling the units to prevent damage to the
seals. The slightest flaw in the sealing sur-
face of the seal can cause an oil leak.

7. The aluminum castings and the valve parts
are very susceptible to nicks, burrs, etc., and
care should be exercised while handling them.
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8. The internal snap rings should be expanded
and the external snap rings compressed if
they are to be reused. This will insure proper
seating when installed. DO NOT REUSE TRU-
ARC SNAP RINGS.

. 9. Replace all “‘O’’ rings, gaskets and oil seals
that are removed.

10. During assembly of each unit, all internal
parts must be lubricated with Hydra-Matic oil.

11. The rear unit steel clutch plates must be in-
stalled in an un-nested position. Follow pro-
cedure.

12. The Fluid coupling is a balanced unit and if
either the drive torus or torus cover aredam-
aged, both units will have to be replaced as a
matched assembly.

13. Always assemble the output shaft to the rear
planet carrier in the same relative position.

PARTS CLEANING AND INSPECTION

After complete disassembly of a unit, all metal
parts should be washed in a clean solvent and
dried with compressed air. All oil passages
should be blown out and checked to make sure
that they are not obstructed. The small passages,
such as in the front pump slide, should be checked
with tag wire. All parts should be inspected to
determine which parts are to be replaced.

The various inspections of parts are as follows:

1. Inspect linkage and pivot points for excessive
wear.

2. Bearing and thrust surfaces of all parts
should be checked for excessive wear and
scoring.

3. Check for broken seal rings, damaged ring
lands and damaged threads.

4. Inspect seals and ‘O’ rings.

5. Mating surfaces of castings and end plates
should be checked for burrs and irregular-
ities. If a good seal is not apparent, burrs
and irregularities may be removed by lapping
the surface with crocus cloth. The crocus
cloth should be held on a flat surface, such as
a piece of plate glass,

6. Castings should be checked for cracks and
sand holes.

7. Gear teeth should be checked for chipping,
scoring, and excessive wear.

8. Valves should be free of burrs and the shoul-

ders of the valves must be square. Any burrs
or irregularities may be removed by honing.
Valves should be free to slide in their respec-
tive bores.

9. Inspect composition clutch plates for damaged
surfaces and loose facings. If flakes of facing
material can be removed with the thumbnail,
the plates should be replaced; however, com-
position plate discoloration is not an indica-
tion of failure.

10. Inspect steel clutch plates for scored surfaces.

11. Inspect springs for distortion or collapsed
coils. Slight wear (bright spots) on the sides
of the springs is permissible.

12. When inspecting bushings, fit the mating part
into the bushing and observe the amount of
looseness. Bushing clearance is excessive if
more than .008 of an inch exists when checked
with a wire feeler gauge.

13. If the transmission shows evidence that
foreign material has circulated throughout the
transmission or if the oil cleaner is dirty, the
oil cleaner should be discarded and a new one
installed upon assembly of the transmission.

TRANSMISSION DISASSEMBLY
CONTROL VALVE BODY,
ACCUMULATOR AND SERVO REMOVAL

1. Attach transmission Holding Fixture J-8763 to
transmission case.

2. Place transmission and Holding Fixture into
Bench Adaptor J-6115-A, then rotate trans-
mission so that oil pan is up. (Fig. 3-19)

3. Remove oil pan and gasket.

Fig. 3~19 Transmission Holding Fixture
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‘], ‘ - OIL CLEANER ATTACHING BOLT

COMPENSATOR
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CONTROL VALVE ASSEMBLY
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Fig. 3-21 Valve Bodies and Seal

#OIL CLEANERM
e BOLT HOLE

Fig. 3-22 Accumulator and Servo Cover

10.

11.

12.

13.

14.

Fig. 3-23 Case Support Springs and Seals

Remove oil cleaner attaching bolt and oil
cleaner. (Fig. 3-20)

. Inspect and if necessary, remove the oil

cleaner to case seal ring with a small screw-
driver.

Pry T.V. shaft seal from side of rear bearing
retainer. (Fig. 3-21)

. Remove 5 control valve assembly attaching

bolts and carefully remove control valve as-
sembly from the pipe assembly and rear
bearing retainer. (Fig. 3-21) DO NOT DROP
THE MANUAL VALVE.

Remove manual valve from control valve as-
sembly.

Remove the compensator valve body assembly
from the servo and accumulator cover by re-
moving 1 bolt and 3 screws. (Fig. 3-21)

Remove the servo and ac®umulator cover and
gasket by removing the 12 remaining cover
bolts. (Fig. 3-22) Cover is under spring
tension.

Remove the 3 case support springs and seals.
(Seals may remain in transmission case).
(Fig. 3-23)

Remove the servo piston assembly and the
servo release spring from bore in case.
(Fig. 3-24)

Remove the lower accumulator spring and
piston. (Fig. 3-24)

Remove the accumulator piston pin, then using
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Fig. 3-24 Accumulator and Servo

the stem of the accumulator pin as a tool, re-
move the upper accumulator piston. (Fig.
3-25)

15. Remove the upper accumulator spring.

16. Remove the ring and seal from the lower and
upper accumulator pistons.

17. Remove the pipe assembly attaching bolt,
washer and seal from front of case cover and
withdraw the pipe assembly and seals from
transmission. Multiple seals may have re-
mained in transmission. (Fig. 3-26)

If transmission is not to be disassembled fur-
ther, refer to Page 3-54 for servicing of the valve

PISTON PIN

ACCUMULATOR SPRING

Fig. 3-25 Accumulator Removal

y WASHER -

Fig. 3-26 Pipe Assembly Removal

body or Page 3-50 for servicing of the accumu-
lator and servo.
FRONT UNIT END PLAY CHECK

If transmission is to be completely disassem-
bled, measure front unit end play as follows:

1. Remove one case cover to case attaching bolt.

2. Install Tool J-6126 into transmission case.
(Fig. 3-27)

3. Assemble Neutral Clutch Retainer J-6135 on
the input shaft.

4. Clamp dial indicator on bolt from Tool J-6126

PRY ON OUTPUT
SHAFT FLANGE

Fig. 3-27 Check End Play
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and index indicator with end of Tool J-6135
in line with lock screw on tool.

5. Position a screwdriver through case, BE-
HIND OUTPUT SHAFT FLANGE and gently
pry forward on output shaft to position units
forward.

6. At the same time move Tool J-6135 and re-
cord end play. (Fig. 3-27)

7. End play should be .005" to .020". Record end
play.

8. Remove the tools.

REAR BEARING RETAINER
AND GOVERNOR REMOVAL

1. If rear seal replacement is necessary, drive
seal from rear bearing retainer usingachisel.

2. Remove the rear bearing retainer cover and
gasket by removing the 4 attaching bolts.

3. Rotate the transmission so that the output
shaft is up, then remove the rear bearing
retainer to case attaching bolts (6 on outside
and 2 on inside of rear bearing retainer.)
(Fig. 3-28)

4. Reaching through access hole in rear bearing
retainer, cut and remove ‘O’ ring from out-
put shaft, unseat the rear output shaft snap
ring using Tool J-8872 and move snap ring
upward over output shaft ‘‘O’’ ring groove.
(Fig. 3-29)

5. Carefully, remove the rear bearing retainer
and gasket from output shaft.

CAUTION: Care should be exercised to
prevent manual shaft retainer from falling
out of front face of rear bearing retainer.

b
SHORT BOLT
(ALSO OPPOSITE SIDE)

Fig. 3-28 Rear Bearing Retainer Bolts

Fig. 3-29 Unseating Snap Ring

. Remove the dislodged snap ring from rear

bearing retainer.

. Remove the remaining snap ring from the

output shaft using Tool J-8872.

. Remove the 4 governor attaching bolts, gov-

ernor assembly and gasket from output shaft.
(Fig. 3-30)

. If alignment marks are not visible, mark one

dowel pin and nearest tooth on the output shaft
flange for ease in re-assembling.

CAUTION: Do not punch or scratch ground
surface on output shaft flange for marking.

GOVERNOR
ATTACHING

Fig. 3-30 Governor Removal
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Fig. 3-31 Removing Oil Pump Seal

10. Remove the output shaft assembly from trans-
mission by lifting straight up.

If transmission is not to be disassembled
further, refer to Page 3-46 for servicing of
the governor or Page 3-49 for servicing of
the rear bearing retainer.

CASE COVER AND FRONT PUMP REMOVAL

1. Rotate the transmission so that the case cover
and pump are up.

2. If necessary, remove and discard the pump
seal by crimping seal as shown in Fig. 3-31
and withdrawing seal with needle nose pliers.

NOTE: If transmission is NOT to be dis-
assembled, install seal as follows:

a. Place Seal Protector J-8828 over input
shaft.

b. Apply seal lubricant Part No. 567196 to the
sealing lip of a new seal.

c. Apply a film of sealer, Part No. 557622 to
the outer diameter of the seal.

d. Install seal using Tool J-8761. (Fig. 3-32)

3. Remove 6 large and 3 small case cover to
case attaching bolts.

NOTE: Two of the small bolts are attached
from the case side of the case cover.

4. Install Seal Protector J-8828 over input shaft,
if pump seal was not removed.

J-8761—>

)Qﬁ

PUMP SEAL
i

"\

i i 5 - \“‘*m\\

Fig. 3-32 Installing Pump Seal

5. Remove case cover and pump assembly by
lifting straight up. Slight tapping with plastic
hammer may be necessary.

6. Remove case cover to case gasketanddiscard.
7. Remove bearing race if it remained on the
torus cover.

If transmission is not to be disassembled fur-
ther, refer to Page 3-41 for servicing of the case
cover or Page 3-42 for servicing of the oil pump.

TORUS REMOVAL

1. Install a box end wrench as a holding tool,

EXTENSION AGAINST
WRENCH TO LOOSEN
BOLTS

Fig. 3-33 Removing Torus Cover Bolts
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* 4 THRUST BEARING

Fig. 3-34 Removing Bearing and Races

using a large case cover attaching bolt. (Fig.
3-33)

. Completely loosen 12 torus cover attaching
bolts and remove the holding wrench.

Remove torus cover from torus assembly by
lifting input shaft straight up.

Remove and DISCARD torus cover to drive
torus gasket,

Remove race, thrust bearing, and race from
either torus cover or torus member. Parts
may have remained with either unit. (Fig.
3-34)

Rotate transmission to horizontal position
with bottom up.

From the front of the transmission remove
the driven torus member to main shaft Spiro-
lox ring, with a small pointed tool. (Fig. 3-35)

Fig. 3-35 Removing Spirolox Ring

REAR UNIT SUN GEAR

10.

11.

12.

13.

Fig. 3-36 Sun Gear Removal

Push main shaft through driven torus member
and remove driven torus member.

Remove race, thrust bearing and race from
drive torus member.

NOTE: Some of these parts may have been
removed with the driven torus member.

Remove the mainshaft and sun gear from the
rear of the transmission.

Remove the bearing and race from the rear
carrier,

NOTE: These parts may have remained
with the main shaft.

Remove sun gear from main shaft. (Fig. 3-36)

From the front of the transmission, remove
the drive torus member and accel-a-rotor
as a unit. (Fig. 3-37)

ACC};L-A-ROT
. : 4« =

Fig. 3-37 Drive Torus and Accel-A-Rotor
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OIL RING

ACCEL-A-ROTOR

Fig. 3-38 Accel-A-Rotor

o

REAR PLANET
CARRIER

14,

15.

Fig. 3-39 Driven Torus

Remove the accel-a-rotor by pushing from
rear of the drive torus member.

If necessary, remove oil rings from driven
torus member and accel-a-rotor (three
rings). (Figs. 3-38 and 3-39)

If transmission is not to be disassembled
further, refer to Page 3-46 for servicing of
the torus cover.

FRONT AND REAR UNITS REMOVAL

1.

Remove front carrier to carrier shaft snap
ring. (Fig. 3-40)

Fig. 3-41 Removing Rear Carrier
Remove the front unit carrier assembly.
Remove race, thrust bearing and race.

NOTE: Some of these parts may have re-
mained with the carrier.

Remove the rear carrier and shaft assembly
from the rear of the transmission. (Fig. 3-41)

Remove the thrust bearing and race from the
rear unit carrier assembly. (Fig. 3-42)

NOTE: These parts may have remained
with the rear unit internal gear.

. Make certain parking pawl is disengaged, then

remove the rear unit internal gear and clutch
assembly. (Fig. 3-43)
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A «——— BEARING

REAR PLANET
CARRIER

Fig. 3-42 Thrust Bearing and Races

7. Rotate the transmission 90° so that the front
of transmission is up.

CAUTION: Transmission parts are loose
and will drop out if transmission is not ro-
tated as described.

8. Remove the front unit sun gear assembly,
race, thrust bearing and race. (Fig. 3-44)

9. Remove the front unit gear and clutch assem-
bly from the front of transmission.

10. Remove the fiber thrust washer from the
front clutch drum. (Fig. 3-45)

REAR INTERNAL
GEAR

Fig. 3-43 Removing Internal Gear

BEARING

0‘“ BEARING RACE SUN GEAR SHAFT

Fig. 3-44 Bearing and Races

NOTE: The bronze thrust washer may have
remained on the case support.

11. Remove the reverse stationary cone to case
snap ring.

12. Using Reverse Cone Puller, J-8768, remove
the reverse cone and reverse stationary cone.
Position tool under lugs of reverse cone and
pull upward. (Fig. 3-46)

A slide hammer (J-6125) can be used as
illustrated.

13. Remove the reverse stationary cone key from
case.

14. Remove the reverse and neutral piston and
case support assembly.

NOTE: If assembly is tight in case, loosen
both holding fixture screws slightly and gently
tap case support with soft hammer from rear.

Fig. 3-45 Front Clutch
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J-6125
(MAY NOT BE REQUIRED)

Fig. 3-46 Removing Reverse Cone

15. Remove the case support key from the trans-
mission case. (Fig. 3-47)

16. Remove the neutral clutch plates (4 drive
composition and 4 driven steel) and clutch
backing plate from transmission case. (Fig.
3-47)

17. Rotate the transmission so that the rear of

the case is up.

18. Unhook the band from the anchor and lift up-~
wards to remove. (Fig. 3-48)

If transmission is not to be disassembled fur-
ther, refer to Page 3-44 for servicing of the re-
verse and neutral clutch, Page 3-51 for servicing
of the front clutch, or Page 3-52 for servicing
of the rear internal gear and clutch.

PARKING PAWL LINKAGE REMOVAL

If necessary, remove the parking pawl linkage

Fig. 3-47 Case Support Key

Fig. 3-48 Removing Overrun Band

as follows:

1. While holding parking brake link stop against
parking bracket pin, unhook spring from park-
ing lever assembly. (Fig. 3-49 and Fig. 3-50)

2. Remove parking bracket and spring.
3. Remove parking bracket pin.

4. Remove parking pawl shaft and spacer. Spacer
might drop from case.

5. Remove parking pawl, link and lever as-
sembly.

= STOP LINK

PARKING LEVER

Fig. 3-49 Parking Pawl Linkage
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SPRING

BRACKET PIN
\ N

SPACER

PARKING PAWL k’

Fig. 3-50 Parking Pawl Assembly

DISASSEMBLY AND ASSEMBLY
OF INDIVIDUAL UNITS

CAUTION: Before installing cap screws into
aluminum parts, the screws should be dipped into
Hydra-Matic oil to prevent galling and/or seizing
of threads.

CASE COVER DISASSEMBLY

1. Loosen 6 case cover to pump attaching bolts
approximately 4 turns.

2. Support cover so that pump is off bench and
gently tap loosened bolts to disengage pump
from case cover. (Fig. 3-51)

Fig. 3-51 Removing Oil Pump

SELECTIVE
WASHER

PR
Fig. 3-52 Removing Race, Bearing and Washer

3. Remove 6 bolts from case cover.

4. Remove 2 lock type oil rings from case
cover.

5. Remove race, thrust bearing, race and selec-
tive washer(s) from case cover. (Fig. 3-52)

6. Remove 3 case cover bolts, plate and gasket
and the remaining bolt and seal in the case
cover, if necessary for cleaning passages.

ASSEMBLY OF CASE COVER

1. If removed, install case cover plate and gas-
ket with 3 attaching bolts and seal washers.

BOLTS

1t
®_ SEALING WASHERS

-

«—PLATE  PASSAGE PLUG

Fig. 3-53 Case Cover Assembly
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Torque 18 to 20 ft. 1bs. (Fig. 3-53)

2. If removed, install bolt and seal washer in
case cover. Torque 18 to 20 ft. lbs.

3. Install selective washer(s) over tower of case
cover.

NOTE: If end-play was incorrect during
disassembly, check thickness of old washer,
then refer to selective washer chart and in-
stall new thrust washer.

4. Install race, thrust bearing and cupped race
(cup side down) and retain with petrolatum.

5. Install 2 lock type oil rings on tower.

SELECTIVE THRUST WASHER CHART

PART NO. | THICKNESS | COLOR INDENT.
8620697 .027"-.029" Bright & Notched
8620698 .036"-.038" Copper
8620699 .045"-.047" Black
8620700 .054"-.056" Bright

PUMP DISASSEMBLY (Fig. 3-54)

condition indicates replacement is necessary.

2. Remove the pump cover to body attaching
SCrew.

3. Remove the pump cover from the pump and
roll pin. Do not pry to remove. Rotating the
cover will aid removal. Remove ball check.

4. Remove the top vane ring, rotor, 11 vanes and
bottom vane ring.

5. Remove the pump slide by compressing slide
against priming springs and lift up on opposite
end.

6. Remove the inner and outer priming springs.

7. Remove the coupling feed limit plug and ““O”’
ring.

8. From the same bore remove the coupling

limit spring, guide pin and valve.

9. Remove the pressure regulator plug assembly
and “O” ring.

10. Remove the booster plug from the pressure
regulator plug.

11. Remove the booster plug stop sleeve from
pump.

12, Remove the pressure regulator valve spring

1. Inspect and remove ‘“‘O’’ ring from pump, if and valve.
no" RING VANE
RING
‘é / GUIDE PIN
/ - / VANES (11)
COUPLING SPRING
FEED LIMIT \/ PRIMING
PLUG COUPLING FEED  SPRINGS . | pPi
LIMIT VALVE
L 2 -~
-~
PRESSURE & @

FRONT OIL _,-\
SEAL

\ PUMP HOUSING

VALVE

novv RING

VANE RING SEAL

Fig. 3-54 Oil Pump Assembly
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13.

If necessary, remove rubber cushion from
pressure regulator valve.

PUMP ASSEMBLY (Fig. 3-54)

1.

10.

11.

12.

13.

14.

15.

16.

Install new cushion on pressure regulator
valve if previously removed, and install pres-
sure regulator spring on valve.

NOTE: If a new pressure regulator spring
is installed, it will be necessary to check line
pressure after transmission is installed. If
line pressure is incorrect, it will be neces-
sary to install a selective booster plug. This
information is included in the transmission
installation procedure.

Install pressure regulator valve and spring in
bore of pump.

Install pressure regulator booster plug stop
into pump, over the spring.

. Install new ‘O’ ring on pressure regulator

plug, if condition warrants.

. Install booster plug into pressure regulator

plug, cup side out.

Install plug assembly into pump. Torque 15 to
20 fr. lbs.

Install coupling limit valve, spring and pin
into pump.

Install new ‘“‘O’’ ring on coupling feed limit
valve plug, if condition warrants.

. Install coupling feed limit valve plug into

pump. Torque 15 to 20 ft. lbs.

Install inner and outer pump priming springs
into bottom cavity of pump.

Assemble slide into pump body by compress-
ing slide against priming springs at lower end
until slide can be fully installed into pump.
(Fig. 3-55)

Install bottom vane ring into pump cavity.

Install pump rotor (hub side down) in pump
pocket over vane ring.

Install 11 vanes into rotor and install ball
check. (Fig. 3-56)

NOTE: Install the vanes so that the ring
wear pattern on the edge of the vane is against
the guide ring.

Install top vane ring on rotor.

Install pump cover over roll pin, center cover
and torque screw 6 to 8 ft. lbs. (Fig. 3-57)

Fig. 3-55 |Installing Pump Slide

Fig. 3-56 Installing Pump Vanes

i)

ALIGN COVER BEFORE TIGHTENING SCREW

Fig. 3-57 Installing Pump Cover
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J-6129 7

J-81765 |

Fig. 3-58 Case Support and Reverse Piston

17. Install *“O’’ ring on pump, if removed.
Fig. 3-60 Removing Neutral Clutch Retainer
18. If front seal was removed, install a NEW one
as follows: 2. Install 6 case cover to pump attaching bolts,
draw the bolts up evenly to properly seat the

a. Apply seal lubricant Part No. 567196 to “0”" ring seal in the case cover. Torque 15

the sealing lip of a new seal.

to 18 ft. 1bs.
b. Apply a light coat of sealer Part No. 557622
to the outer diameter of the seal. If other units are not to be serviced, refer to
Page 3-65.

c. Position seal into pump and install seal
with Tool J-8761.

REVERSE AND NEUTRAL CLUTCH
ASSEMBLY OF PUMP ASSEMBLY DISASSEMBLY

TO CASE COVER
1. Remove 2 oil rings from hub of case support.
1. Position the case cover on the pump, aligning (Fig. 3-58)
the bolt holes.
2. Using Tools J-8765, J-6129, and J-4670-C,
remove reverse release spring retainer snap
ring. (Fig. 3-59)

J-4670-C J-6129

3. Remove tools from the reverse and neutral
clutch assembly,

4. Remove the reverse release spring retainer
and 12 release springs.

5. Remove reverse clutch piston. It may be nec-
essary to tap housing to permit removal.

6. Remove inner and outer reverse piston seal
rings and discard.

7. Using Tools J-8765, J-6129, and J-4670-C,
RETAINE remove neutral clutch release spring retainer
= ] snap ring. (Fig. 3-60) Remove tools.

8. Remove neutral clutch release spring retainer
and 16 neutral clutch release springs. Do not
mix springs with reverse release springs.

Fig. 3-59 Removing Reverse Release Spring Retainer (Neutral clutch springs are longer).
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REVERSE CLUTCH PISTON
RELEASE SPRINGS

RELEASE SPRINGS

INNER AND OUTER
NEUTRAL CLUTCH SEALS
SNAP RING

INNER AND OUTER
REVERSE CLUTCH SEALS

@ T SPRING RETAINER

LOCK TYPE OIL RINGS

Fig. 3-61 Reverse and Neutral Clutch Assembly

9. Remove neutral clutch piston. It may be nec- rings and discard.
essary to tap housing.

ASSEMBLY OF REVERSE AND
10. Remove inner and outer neutral clutch seal NEUTRAL CLUTCH (Fig. 3-61)

1. Install new inner and outer neutral clutch

NEUTRAL )
CLUTCH clutch housing.

PISTON
2

. Install Inner Seal Protector J-8766 over
tral clutch hub. (Fig. 3-62)

of seal into case support. Remove
protector.

are longer than reverse piston springs.)

move tools.

6. Install Inner Seal Protector Tool J-8766

CASE SUPPORT

Fig. 3-62 Installing Neutral Clutch Piston (Fig. 3-63)

seals. Lip of seals should face the neutral

neu-

3. Install neutral clutch piston so that spring
pockets are not over web in case support.
Use small blade screwdriver to depress lip

seal

4, Install 16 release springs into spring pocket
of neutral clutch piston and place spring re-
tainer over spring. (Neutral clutch springs

5. Using Tools J-8765, J-6129, and J-4670-C,
compress neutral clutch release springs and
install retainer snap ring. (Fig. 3-60) Re-

over

reverse piston hub and install Reverse Quter
Seal Protector Tool J-8767 into case support.




PROTECTOR T-8767

INNER SEAL
PROTECTOR T-8766

OUTER SEAL

S8 CASE SUPPORT

10.

11.

12.

13.

Fig. 3-63

Installing Reverse Piston

. Install new inner and outer reverse piston

seals on reverse piston, lip of seals facing
dowel pins.

. Install reverse piston, aligning piston to index

with dowel pins, then remove tools.

. Install 12 reverse piston release springs into

spring pockets.
Install reverse piston spring retainer.

Using Tools J-8765, J-6129 and J-4670-C,
compress release springs. (Fig. 3-359)

Install reverse piston spring retainer snap
ring and remove tools.

Check all springs for proper position in
pockets.

Fig. 3-64 Removing Retainer
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G-2 OIL RINGS

—«——G-2 VALVE

m
RETAINER ¥ TT—rpLUG
Fig. 3-65 Governor Assembly

14. Install 2 lock type oil rings on hub of case
support.

If other units are not to be serviced, refer to
Page 3-60.

GOVERNOR DISASSEMBLY

1. Compress tang of G-2 plug retainer and re-
move. (Fig. 3-64)

2. Remove G-2 plug and G-2 valve.

3. Inspect and remove if necessary, 4 governor
lock type oil rings from governor tower.

ASSEMBLY OF GOVERNOR (Fig. 3-65)

1. If removed, install 4 lock type governor oil
rings on governor tower.

2. Install G-2 valve (small land first) into gov-
€rnor.

3. Install G-2 plug with the flat side out.

4. Install G-2 plug retainer with tang side out.

If other units are not to be serviced, refer tc
Page 3-64.

DISASSEMBLY OF TORUS COVER
(FIG. 3-66)

1. Inspect and remove if necessary, hook type
oil ring from input shaft.

2. Install Exhaust Valve Retaining ToolJ-6122-1.
3. Remove torus exhaust valve cover screw with
Tool J-8874. An impact wrench will aid re-

moval.

4. Remove exhaust valve cover, steel gasket,
valve and spring. Discard the gasket.
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__'/_-»o
OIL RING GASKET (STEEL)

TORUS COVER - SPRING

EXHAUST VALVE

SCREW

Fig. 3-66 Torus Cover Assembly

S. Repeat operation for second exhaust valve. Fig. 3-67 Installing Exhaust Valve Cover

ASSEMBLY OF TORUS COVER (Fig. 3-66) COMPENSATOR VALVE

. St 11 i . €6 € € b : s
1. Install exhaust valve spring and valve The “0”, ““OC”’, and ““OCH’’ transmissions use
a three stage valve and the ‘“OA’’ and ‘“OB’’ use

2. Install Exhaust Valve Retaining Tool J-6122-1. a two stage valve, refer to respective procedure.

(Fig. 3-67)
3. Install torus cover exhaust valve gasket and DISASSEMBLY OF TWO STAGE
cover. Torque the retaining screw 20 to 25 ft. COMPENSATOR VALVE BODY (Fig. 3-68)

1bs. using Tool J-8874. (Fig. 3-67)

1. Compress compensator plug and remove re-

4. Repeat operation for second exhaust valve. L. ;
taining pin and plug.

5. Install lock type oil ring on input shaft, if 2, Remove secondary compensator valve and
removed. )
spring.
If other units are not to be serviced, refer to 3. Remove primary compensator valve and
Page 3-65. spring.
COMPENSATOR BODY SPRING SPRING

PRIMARY VALVE PLUG

®
K
\<+—— PIN SECONDARY VALVE

Fig. 3-68 Two Stage Compensator Valve ("OA" & "OB")
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ASSEMBLY OF TWO STAGE
COMPENSATOR VALVE BODY (Fig. 3-68)

1.

Install primary compensator spring on pri-
mary compensator valve.

. Install primary compensator spring and valve

(small end first into body).

. Install secondary compensator spring on sec-

ondary compensator valve.

. Install the secondary spring and valve into

compensator body (spring end first).

. Install compensator plug, compress and in-

stall retaining pin.

DISASSEMBLY OF THREE STAGE
COMPENSATOR VALVE BODY (Fig. 3-69)

1.

Remove the retaining pin from the end of the
compensator body.

CAUTION: The parts are under spring
tension.

Remove the bore plug, secondary compensa-
tor valve and spring and the primary com-
pensator valve and spring.

. Remove the compensator limit valve retaining

ring with a needle nose pliers.

. Remove the compensator limit valve and

spring.

2
PRIMARY COMPENSATOR VALVE "\ !@

RETAINING PIN

COMPENSATOR BODY

COMPENSATOR LIMIT SPRING

COMPENSATOR LIMIT VALVE

\w‘@
=

SECONDAKY COMPENSATOR SPRING

PRIMARY COMPENSATOR SPRING

BORE PLUG SECONDARY COMPENSATOR VALVE

Fig. 3-69 Three Stage Compensator Valve
(uoul uocu & uocHll)

ASSEMBLY OF THREE STAGE
COMPENSATOR VALVE BODY

1.

2.

Install the compensator limit valve spring.

Install the compensator limit valve, straight
land first into the body.

. Compress the valve against the spring and

install the retaining ring over the groove in
the limit valve.

. Install the primary compensator spring and

BUSHING RETAINING BOLT

MANUAL SHAFT

RETAINING PIN

\

PRESSURE TAP
PLUGS v

non RING

BEARING BUSHING

RACE RACE

e
06t

&) «— GASKET SEAL

SNAP RING

ACCESS COVER

Fig. 3-70 Rear Bearing Retainer



(1)

(F.S.C.) Hydra-Matic 3-49

6.

If other units are not to be serviced, refer to

valve (straight land first).

Install the secondary compensator spring and
valve.

Install the bore plug and retaining pin.

Page 3-69, Step 4.

DISASSEMBLY AND ASSEMBLY OF
REAR BEARING RETAINER (Fig. 3-70)

DISASSEMBLY

L.

Using Tool J-8873 remove the rear bearing
race (o rear bearing retainer snap ring
through access hole in retainer,

Remove rear race, bearing and front race.

3. Remove inside manual lever and shaft assem-

bly retaining pin from case side of retainer.

Pull shaft outward and remove manual shaft
“Q’” ring.

5. Rotate lever and shaft assembly to remove
from inside rear bearing retainer.

6. If it is necessary to replace the bushing and
sleeve assembly, the rear seal must be re-
moved, then:

a. Remove the rear bearing retainer bushing
and sleeve assembly retaining bolt.

b. Drive the bushing and sleeve assembly
from the rear bearing retainer with a drift.

7. If necessary to replace the ‘O’ ring seal,
remove the cap screw and retainer, and with-
draw the assembly.

CLEAN AND INSPECT REAR BEARING
RETAINER (Fig. 3-71)

ASSEMBLY OF REAR BEARING
RETAINER (Fig. 3-70)

1. If removed, install the bushing and sleeve

% ]

Fig. 3-71 Rear Bearing Retainer Passages
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assembly in end of rear bearing retainer with
chamfered end first, aligning short slot in
bushing with locking screw hole in rear bear-
ing retainer with a drift.

. If rear seal was removed, coat sealing lip of
new seal with lubricant Part No. 567196, coat
the outer diameter of seal with sealer, Part
No. 557622 and install seal using Tool J-5154,

. Install bushing lock screw and torque 12 to
15 ft. Ibs.

. Install race, thrust bearing and race into rear
bearing retainer through access hole.

. Install snap ring through access hole of re-
tainer, concave side towards rear (identifi-
cation side away from race) and align ear of
snap ring with top slot in retainer.

. Install manual lever and shaft assembly into
rear bearing retainer.

. Install manual shaft ‘““O’’ ring. (Fig. 3-72)

. Align annular groove in shaft with retainer
pin hole then install manual shaft retaining

pin.

If other units are not to be serviced, refer to

Fig. 3-73 Servo Disassembly

J-8760 against the servo piston and place the
piston assembly and spacer between the jaws
of a bench vise. (Fig. 3-73)

2. Tighten the vise sufficiently to remove the

snap ring.

. Remove the servo piston to piston pin snap

ring and washer,

. Carefully, remove piston assembly from the

Page 3-64. vise.

5. Remove the servo piston, springs and re-
tainer.

ACCUMULATOR PISTONS AND SERVO

PISTON ASSEMBLIES 6. Remove and discard the lip seal from the

upper accumulator piston.
DISASSEMBLY

1. Position Speedometer Gear Puller Adapter 7. M necessary, remove piston rings.
ASSEMBLY (Fig. 3-74)

1. Install a new piston seal on the upper accu-
mulator piston, lip facing flat side of piston.

- SNAP RING

3
N

WASHER

~

PISTON PIN

Fig. 3-72 Installing "O" Ring Seal

Fig. 3-74 Servo Assembly
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2. Install the spring retainer, spring and servo
piston over the servo piston pin.

3. Place the assembled servo components with
Speedometer Gear Puller Adapter J-8760
against the servo piston into a vise and care-
fully compress the assembly to allow the flat
washer and snap ring to be installed.

4. Install the washer and snap ring.
5. Remove the servo piston assembly and tools
from the vise.

6. If removed, install piston rings.

If other units are not to be serviced, refer to
Page 3-67.

FRONT CLUTCH (Fig. 3-75)

DISASSEMBLY

1. Remove the bronze thrust washer from the
front clutch assembly if it is not removed.

2. Insert 2 studs, Tool J-3387-2 into dowel holes
on back side of front clutch assembly.

3. Install front clutch assembly with studs into
vise so that studs are retained by the vise
jaws. (Fig. 3-75)

4. Remove 4 front internal gear to front clutch
housing attaching bolts.

Remove assembly from vise, place on bench
with internal gear up and gently tap dowel pins
with a punch to remove front internal gear
from front clutch housing.

i

6. Remove front internal gear and clutch backing
plate.

7. Remove 7 drive and 7 driven front unit clutch
plates.

BACKING
PLATE

/

Fig. 3-75 Front Clutch Disassembly

INTERNAL
GEAR

C? \ BACKING PLATE

67

C"? 7 DRIVE PLATES
/ INTERNAL LUGS)

=

C 7 DRIVEN PLATES
P s (EXTERNAL LUGS)
3(““__//

\%_v/
SPRINGS

\ ““
m‘
OUTER SEAL 3

INNER SEAL \ ot
HOUSING ———»@

Fig. 3-76 Front Clutch Assembly

PISTON

8. Remove 20 front clutch release springs.

9. Remove front clutch piston from front clutch
housing.

10. Remove front clutch piston outer seal from
piston, remove clutch inner piston seal from
clutch housing and discard seals.

ASSEMBLY

1. Install new inner piston seal on front clutch
housing with lip of seal facing down.

2. Install new outer piston seal on clutch piston
with lip facing away from spring pockets.

3. Install clutch housing over clutch piston, care-
fully rotating assembly while depressing lip
of piston seal with a small screwdriver.

4. Install piston release springs (20) into sprmg
pockets in piston.

5. Install front clutch backing plate on front in-
ternal gear with undercut facing flange on
internal gear.

6. Lubricate clutch plates and install 7 com-
position drive and 7 steel driven clutch plates
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¥

N

A e S
BENT TANGS SHOULD FACE SAME

S DIRECTION WITH ROUNDED SIDE
) SPLINES

TWO DRIVE LUGS BETWEEN NOTCHES

Fig. 3-77 Clutch Plate Alignment

alternately over the front internal gear start-
ing with a composition clutch plate.

NOTE: Composition clutch plate tangs
must face toward the front clutch piston hous-
ing. The steel clutch plates must be assem-
bled in an un-nested position as follows: (Fig.
3-77)

a. Place a composition plate and the first
steel plate over the internal gear noticing
the location of the slight half moon notch
in the edge of the steel plate.

b. Install another composition plate and then
the second steel plate so that the half moon
notch is located 2 drive lugs on the internal
gear away from the notch in the first steel
plate.

c. Continue to alternately install the compo-
sition and steel plates so that the notches
in the odd numbered steel plates are one
above the other and the notches in the even

FRONT CLUTCH '
PLATES |

BACKING PLATE

Fig. 3-78 Assembly of Front Clutch

Fig. 3-79 Installing Thrust Washer

numbered steel plates are one above each
other.

7. Position front unit internal gear with plates
on clutch release springs, aligning dowels.

8. Loosely install the internal gear front clutch
bolts,

9. Insert Tool J-3387-2 into dowel holes in back
side of front clutch assembly, then install
front clutch assembly with studs into vise so
studs are retained by vise jaws. (Fig. 3-78)

10. Tighten bolts snugly and check bottom steel
clutch plate for freedom after tightening bolts.
Torque the four front unit internal gear to
front clutch housing bolts 22 to 27 ft. 1bs.

NOTE: Alternately tighten bolts to prop-
erly seat front internal gear on dowels.

11. Install bronze thrust washer into recessed
LD. of front clutch housing bore using pe-
troleum to retain. (Fig. 3-79)

CAUTION: If new clutch plates were in-
stalled, check to see if clutch plates can be
moved by the drive lugs. A moderate pre-
loading of clutch plates is satisfactory, how-
ever, if drive plates cannot be rotated, it will
be necessary to replace the clutch piston.

If other units are not to be serviced, refer to
Page 3-62, Step 14.

REAR INTERNAL GEAR
AND CLUTCH

Rear internal gears may be equipped with either
a sprag or a roller clutch, refer to respective
procedures.
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REAR INTERNAL GEAR

BRONZE BUSHINGS

SPRAG RETAINER

SPRAG OUTER RACE

Fig. 3-80 Sprag Assembly

REAR INTERNAL GEAR AND SPRAG
(Fig. 3-80)

DISASSEMBLY

1. Remove sprag retainer.

2. Remove sprag outer race from sprag assem-
bly and rear internal gear.

3. Remove the sprag and bushing assembly (2
bronze bushings) from internal gear.

ASSEMBLY

1. Place one bronze bushing over inner race of
internal gear with cup side facing up.

2. Place sprag assgmbly into the sprag outer
race.

3. With shoulder side of sprag up, start sprag

SPRAG
ASSEMBLY §

Fig. 3-82 Installing Bushing

and outer race over internal gear hub. (Fig.
3-81)

Press sprag and outer race down against in-
ternal gear.

Install second bronze bushing, cup side down,

against sprag assembly. (Fig. 3-82)

Apply petrolatum on sprag retainer and install
sprag retainer on internal gear aligning tangs
with the internal gear slots. (Fig. 3-83)

NOTE: Check to make certain sprag as-
sembly is properly installed by rotating outer
race counterclockwise. Outer race should not
turn clockwise.

5 SPRAG
€ (SHOULDER U

=2

2 4

REAR UNIT INTERNAL GEAR

SPRAG RETAINER

OUTER RACE
REAR UNIT —
INTERNAL GEAR

Fig. 3-81 Installing Sprag

Fig. 3-83 Installing Sprag Retainer
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ROLLER CLUTCH

OUTER RACE

RETAINER REAR INTERNAL GEAR

Fig. 3-84 Roller Clutch Assembly

REAR INTERNAL GEAR AND ROLLER
CLUTCH (Fig. 3-84)

DISASSEMBLY

1. Remove the roller clutch and outer race from
the rear internal gear.

2. Carefully remove the roller clutch assembly
from the outer race.

3. Remove the rollers and energizing springs
from the cage. (Fig. 3-85)

INSPECTION

1. Inspect the rollers for pits, scratches, pick-
up, galling or flat spots.

2. Inspect the energizing springs for distortion,
cracks, permanent set or loss of tension.

ﬁ ROLLERS

@n

ENERGIZING SPRING

Fig. 3-85 Removing Energizing Spring

ROLLER CLUTCH
AND OUTER RACE

Fig. 3-86 Instaliing Rear Internal Gear

3. Inspect the outer race for pitting, scratches,
cracks, galling or broken ramp corners,

4. Inspect cage for bent or broken struts, broken
or distorted corners or teeth.

ASSEMBLY

1. Install the energizing springs on the cage
struts with the upper tab on the springs point-
ing the same direction as the teeth or stops
on the clutch cage. Be sure the center spring
tab snaps securely over the strut to retain the
spring.

2. Install the rollers into cage between the
springs in such a way that the upper tab on the
spring fits over the roller.

3. Carefully, install the roller clutch assembly
into the outer race so that the rollers do not
pop out. The teeth or stops on the cage should
align with the ramps in the outer race.

4. Place the outer race and roller clutch assem-
bly on the bench with the word ‘‘front’’ on the
roller clutch cage facing the bench. (Fig.
3-86)

5. Twist the rear internal gear (counterclock-
wise) into the roller clutch assembly.

If other units are not to be serviced, refer to
Page 3-62, Step 11.

DISASSEMBLY OF 3-4 BOOST BODY
(Fig. 3-87)

1. Remove the 3-4 boost body assembly by re-
moving 4 attaching screws. (One screw is
located on channel plate side of body).
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VALVE RETAINER ——> BALL SEATS

3 - 4 BOOST VALVE

PLUG SPRING

/

@&g& ‘ 3.2 CUT OFF VALVE
SPRING 3 - 4 BOOST VALVE BODY

Fig. 3-87 3-4 Boost Body Assembly

CAUTION: The 3-4 boost body contains 3
loose check balls.

2. Remove the 3 check balls and spacer plate
from the 3-4 boost body.

3. Remove the retainer from the 3-4 boost body.
Retainer is under spring pressure.

4. Remove the 3-2 cut off valve spring, 3-2 cut
off valve, 3-4 boost plug, 3-4 boost spring and
the 3-4 boost valve.

ASSEMBLY OF 3-4 BOOST BODY
(Fig. 3-87)

1. Install the 3-4 boost valve, long stem out,
spring and plug in the bore of the boost body
nearest the cored face.

2. Compress the 3-4 boost plug against spring
tension and partly install the 3-4 boost body
retainer.

3. Install the 3-2 cut off valve, stem out, and
spring in remaining bore of boost body.

4. Compress the 3-2 cut off valve spring and
slide 3-4 boost body retainer over spring.

NOTE: Leave spacer plate and check balls
loose at this time.

If other units are not to be serviced, refer to
Page 3-60, Step 5.

DISASSEMBLY AND ASSEMBLY OF
CONTROL VALVE ASSEMBLY
(Fig. 3-88)

1. Remove channel body from valve body assem-
bly by removing 2 attaching screws from the

FRONT CLUTCH SEPARATOR
BY-PASS VALVE PLATE

NEUTRAL
CLUTCH
BY-PASS VALVE

CHANNEL BODY

3 - 4 BOOST BODY SPACER

3 - 4 BOOST BODY

BALL CHECKS

\ DETENT

DETENT
SPRING

X

VALVE BODY

BALL CHECKS

Fig. 3-88 Control Valve Body Assembly
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FRONT
CLUTCH -~
BY~PASS VALVE | -
;i mre
v

|

g
o

*

NEUTRAL
CLUTCH
BY-PASS VALVE

Fig. 3-89 Channel Body

valve body side and 13 screws from the chan-
nel body side.

. Remove neutral clutch by-pass valve and the

front clutch by-pass valve from channel body.
(Fig. 3-89)

NOTE: Assemble loose parts into channel
body after inspection. (Fig. 3-89)

a. Install neutral clutch by-pass valve and
front clutch by-pass valve into channel
body.

. Place separator plate on channel body and

check alignment of by-pass valves.

PRESSURE DROP
VALVE RETAINING
PIN

REVERSE

BLOCKER “~ ~

T.V. THERMOSTATIC
ELEMENT

COUPLING
TIMING BORE

"PRESSURE BOOST
VALVE RETAINING PIN

3-4 BoRE->|§ M

2 -3 BORE=>{

VALVE
RETAINER 3 - 2 DOWNSHIFT
PLATE BORE

T.V. LEVER

FRONT CLUTCH
EXHAUST VALVE
RETAINING PIN

-

T.V. PLUNGER

GUIDE RETAINER

-

~

T.V. ADJUSTING
SCREW

FOR
DISASSEMBLY
BACK SCREW
OUT EXACTLY

FIVE TURNS

NEUTRAL CLUTCH
VALVE
RETAINING PIN

3 -4 VALVE
RETAINER

2 -3 T.V. REGULATOR
RETAINING PIN

Fig. 3-90 Valve Body
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6.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

2 check balls and the T.V. thermo-
(Fig. 3-90)

Remove
static element.

. Remove T.V. plunger guide retainer located

in cored passage near T.V. adjusting screw.
Position control valve assembly with the cored
side up and the T.V, lever positioned on the
top right hand side. (Fig. 3-90)

. Remove multiple valve plug retainer located

in lower left hand corner.

NOTE: Plugs are under spring tension.

Remove the 3-2 downshift spring and valve
from the lowest bore.

Remove the valve bore plug, by threading a
valve body attaching screw into plug, and slide
plug out from the adjacent bore.

Remove the 2-3 governor valve from the same
bore.

Remove the valve bore plug and the 3-4 gov-
ernor valve from the adjacent bore.

Remove the valve bore plug, coupling timing
valve spring and valve from the next adjacent
bore.

Remove the pressure boost valve retaining
pin from the same bore on the cored side of
the valve body.

Remove the pressure boost valve from the
same bore.

On the opposite side of the valve body, start
with the lower bore and remove the retaining
pin.

Remove the 2-3 T.V. bushing and valve from
the same bore.

Remove the 2-3 T.V, spring and valve spring,
then remove the 2-3 valve from the same
bore.

Remove the valve bore plug retainer and plug,
while holding finger over plug as plug is under
spring pressure, from the adjacent bore.

Remove the 3-4 T.V. valve, spring and bush-
ing from the same bore.

Remove the 3-4 valve and spring from the
same bore.

Remove the retaining pin and valve bore plug
from the fourth bore.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Remove the neutral clutch valve spring and
neutral clutch valve.

Remove the front clutch exhaust valve retain-
ing pin from the same bore on the cored side
of valve body. Compress spring with a small
screwdriver to remove pin.

Remove the front clutch exhaust valve spring
and valve.

Remove the pressure drop retaining pin,
spring and valve from the last bore on the op-
posite side of the control valve assembly.

Loosen T.V. adjustment screw EXACTLY S
TURNS. (Fig. 3-90)

Turn the valve body over and remove the
throttle lever by removing the outside ‘‘C’’
ring and washer, positioning the shaft so that
the lever will clear the T.V. adjustment
screw, then remove the lever and washer.

Remove T.V. plunger and sleeve, then remove
the T.V. spring and valve (‘“OB’’ transmission
has two springs).

If necessary, remove the reverse blocker pis-
ton retaining pin spring and reverse blocker
piston.

Remove detent spring.

NOTE: Do not remove detent lever unless
replacement is necessary.

If necessary to remove detent lever, use a
small screwdriver to pry the lever free of
the pin, then remove pin. A new lever will
be required on assembly.

Clean and inspect all parts.

ASSEMBLY—CONTROL VALVE ASSEMBLY
(Fig. 3-91)

NOTE: All attaching screws are to be torqued
2.5 to 3.5 ft. lbs. and all attaching bolts are to be
torqued 6 to 8 ft. lbs.

1.

If previously removed, install manual detent
by positioning manual detent in valve body and
installing retaining pin.

Install detent spring into manual detent.

If removed, install the reverse blocker piston,
spring and pin.

Install the pressure drop valve, stem end of
valve last, then install spring and retaining
pin in the top bore adjacent to the detent
spring.
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10.

11.

12,

13.

14,

15.

16.

17.

18.

19,

20.

21.

22.

23.

24.

. Place

. Install the T.V. valve (round end first), spring,

plunger and sleeve into the T.V. bore adjacent
to the manual valve bore.

washer against
lever shaft.

“C” ring on T.V,

. Install T.V. lever shaft through hole in valve

body so that the T.V. lever will index between
the T.V. plunger and throttle adjusting screw,

. Install washer and ‘‘C’’ ring securing lever

assembly to valve body.

Turn T.V. adjusting screw back to original
position, EXACTLY S TURNS. (Fig. 3-91)

Install the T.V. plunger guide retainer through
cored side of valve body into annular groove
in T.V. plunger guide.

Install the front clutch exhaust valve (land end
first) and front clutch exhaust valve spring in
the bore adjacent to the T.V. bore.

Install short retaining pin through cored side
of valve body while compressing the front
clutch exhaust valve spring.

Install the neutral clutch valve (small end
first) and spring in the same bore.

Compress the neutral clutch valve spring and
install valve bore plug (hole end out) and long
(copper) retaining pin.

In the next open bore install the 3-4 valve.

Place the 3-4 T.V. spring into the 3-4 shift
valve.

Install the 3-4 T.V. valve into the 3-4 regula-
tor bushing so that valve will completely enter
bore of bushing.

Install the 3-4 T.V. valve and bushing into the
3-4 bore. (Small end of T.V. valve first.)

Install the 3-4 valve bore plug and retainer.

Install the 2-3 valve in the bore adjacent to
the 3-4 valve.

Install the 2-3 T.V. valve spring in the same
bore.

Install the 2-3 T.V. valve into the bushing,
stem end out.

Install the 2-3 T.V. valve and bushing into the
2-3 bore, stem end first.

Compress the bushing and install retaining pin
from the cored side of the valve body.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

In the bore adjacent to the ‘‘U’’ shaped ‘‘cut-
out’’ install the pressure boost spring and
valve, using brass rod to guide valve into
bore, (long land first). Install retaining pin
through core face of body.

Install coupling timing valve (land end first)
into the same bore.

Install coupling timing valve spring over stem
end of coupling timing valve.

Install valve bore plug in valve body com-
pressing and partially installing multiple plug
retainer. Install retainer in such a manner
that only one corner of the plug is retained.
This will permit the installation of the re-
maining valves. (Fig. 3-92)

Install the 3-4 governor valve and spring into
the adjacent 3-4 bore (flat end first).

Install the 3-4 valve bore plug open end over
the 3-4 spring, compressing plug against
spring tension into the bore and position the
retainer so that edge of plug is secure.

Install the 2-3 governor valve into the ad-
jacent 2-3 shift valve bore.

Install the 2-3 bore plug, compressing the
valve against spring pressure and position
multiple retainer.

Install the 3-2 downshift valve (land end first)
into the remaining bore.

Place 3-2 downshift spring over 3-2 downshift
valve, compressing spring and secure with
multiple retainer.

Install the T.V. element (open end down) in

Fig. 3-92 Installing Retainer Plate
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FRONT CLUTCH SEPARATOR 3 - 4 BOOST BODY
BY-PASS VALVE PLATE 3 - 4 BOOST BODY SPACER

BALL CHECKS

\ DETENT

DETENT
\ SPRING
VALVE BODY
BALL CHECKS
NEUTRAL
CLUTCH
CHANNEL BODY BY-PASS VALVE
Fig. 3-93 Control Valve Body Assembly
cavity behind throttle valve. 9. Tighten 19 control valve body assembly at-

taching screws. Torque 2.5 to 3.5 ft. lbs.

FINAL ASSEMBLY OF THE COMPLETE
CONTROL VALVE ASSEMBLY (Fig. 3-93) CLEAN AND INSPECT TRANSMISSION
CASE (Fig. 3-94)
1. Install 2 ball check valves into pockets on
cored side of valve body. ASSEMBLY OF INDIVIDUAL UNITS
INTO TRANSMISSION CASE

CAUTION: Before installing cap screws into
aluminum parts, the screws should be dipped into
Hydra-Matic oil to prevent galling and/or seizing
of threads.

2. Position separator plate over cored side of
control valve body.

3. Position channel body on valve body and attach
with 13 screws, leave loose for final adjust-
ment,

4. Turn control valve assembly over and install FRONT AND REAR UNITS

one large and two small ball check valves into 1. Place transmission case in holding fixture

pockets. with the front end up.

5. P 1:1;1ce bec’;d‘l boost body to valve separator on 2. Install neutral clutch backing plate into case
valve y. (flat side up).

6. Place 3-4 boost body on separator plate and 3. Install 4 neutral clutch drive and driven clutch

install 3 attaching screws. (Do not tighten

s plates as follows:
screws at this time).

a. Position every other steel plate so that the

7. Install 2 screws, valve body to channel body. notched lug is on the opposite side of the
wide space. The steel plates must be in-

8. Turn valve assembly over and install the 3-4 stalled one above the other in this arrange-
boost body to control valve body long attach- ment to properly un-nest the clutch pack.

ing screw. (Fig. 3-95)
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FROM
COOLER

COMPENSATOR OIL

CENTER SUPPORT
KEY

DRIVE OIL M8
e

DRAIN BACK

DRIVE OIL e~ N e
NEUTRAL CLUTCH

-

FRONT CLUTCH T.V. PRESSURE

.,

REVERSE CLUTCH

Fig. 3-94 Case Passages

b. Install the composition drive and steel 4. Install long case support key, (chamfered side
driven clutch plates alternately starting up).
with a composition clutch plate and be cer-
tain that the steel plates are stacked as 5. Mark the case to indicate one side of the key
previously arranged. to assist in alignment for installation of case

support. (Fig. 3-96)

~ MARK FOR

ALIGNMENT =

NOTCHES ON ALTERNATE PLATES ALIGNED

Fig. 3-95 Clutch Plate Alignment Fig. 3-96 Alignment Marks
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10.

11.

12,

13.

14.

15.

Fig. 3-97 Snap Ring Location

Install neutral and reverse clutch assembly
into case, aligning case support key into key-
way. Taping may be required.

Install reverse stationary cone key into case
(rounded side up).

Install reverse cone (steel) into case over
reverse piston.

Install reverse stationary cone (plastic), align-
ing reverse stationary cone keyway, with the
key, lightly tap into place, if required.

Install large reverse cone snap ring into snap
ring groove in case. (Fig. 3-97)

Reposition transmission, rear end up, and in-
stall overrun band over anchor in case,

Install rear unit internal gear assembly into
case, aligning neutral clutch plates with outer
race.

NOTE: Be sure assembly bottoms against
case support to insure engagement of all
plates.

Reposition transmission (bottom side up).

Install front clutch assembly into front of
transmission.

NOTE: Be sure bronze washer is po-
sitioned in counterbore of front unit clutch
drum.

Install thick bearing race, thrust bearing and
the thin cupped bearing race on front sun gear
and shaft assembly. (Fig. 3-98)

~<—— BEARING RACE

SUN GEAR SHAFT

Fig. 3-98 Bearing and Races

16. Install front sun gear and shaft assembly
through case support, aligning splines of sun
gear shaft with rear internmal gear and cut-
away splines with clutch retainer.

17. Install bearing race (inner flange out) and
bearing on rear planet carrier. Retain with
petrolatum. (Fig. 3-99)

18. Install rear planet carrier through front unit
sun gear shaft from rear of transmission.
(Fig. 3-100)

19. Install thrust bearing and races as shown and
retain with petrolatum. (Fig. 3-101)

20. Holding the rear planet carrier forward, in-
stall front unit carrier.

21. Install

carrier

front unit to rear planet

i T ~——— BEARING
REAR PLANET
CARRIER
RACE =

Fig. 3~99 Thrust Bearing and Races
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i e s
PLANET CARRIER

REAR PLANET
CARRIER

Fig. 3-103 Installing Thrust Bearing
Fig. 3-100 Installing Rear Carrier

*‘QV REAR UNIT SUN GEAR

SUN GEAR <

; ARING Fig. 3-104 Installing Sun Gear
7
g & 4 carrier shaft snap ring while holding rear
RACE (FLANGE IN) [ carrier forward. (Fig. 3-102)

22, Reposition transmission (rear end up).

Fig. 3-101 Installing Bearing and Races 23. Install rear unit sun gear to rear carrier
bearing race into rear carrier with flange up,
retain with petrolatum.

24, Install rear unit sun gear to rear carrier
thrust bearing into bearing race. (Fig. 3-103)

25. Assemble rear unit sun gear to mainshaft, if
removed, and install through rear carrier.
(Fig. 3-104)

PARKING PAWL LINKAGE (Fig. 3-105)

1. Install parking pawl spacer into transmission
case.

2. Position parking pawl and linkage assembly
against spacer with tooth of parking pawl fac-
ing toward center of case and install parking

Fig. 3-102 Installing Snap Ring pawl pin,
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PARKING PAWL SPACER
PARKING PAWL

PARKING BRACKET

STOP LINK

PARKING LEVER

Fig. 3-105 Parking Pawl Assembly

3. Install parking bracket shaft through linkage
and into case.

4. Install parking brake spring into parking
bracket, with hook end of spring facing oppo-
site to free end of dowel pin and with straight
leg of spring in narrow slot between sides of
bracket, and install over bracket shaft with
dowel pin facing up.

5. Hook spring on parking lever, holding stop
against pin. (Fig. 3-105)

6. Move parking pawl to disengage position.

OUTPUT SHAFT ="

GOVERNOR

PARKING PAWL ENGAGED

r l. |_:‘].\| T (8_6)

Fig. 3-106 Installing Governor

Fig. 3-107 Installing Snap Ring

OUTPUT SHAFT, GOVERNOR AND REAR
BEARING RETAINER

—

Place governor assembly on output shaft.

2. Install snap ring in output shaft groove (near-
est to governor).

3. Install output shaft to rear carrier assembly
using alignment marks.

4, Engage parking pawl. (Fig. 3-106)

5. Install 4 governor attaching bolts. Torque 19
to 24 ft. lbs.

MANUAL DETENT LEVER

Fig. 3-108 Aligning Parking Linkage
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6. Install rear bearing retainer gasket on rear
bearing retainer and retain with petrolatum.

7. Start rear bearing retainer down over output
shaft and install rear output shaft snap ring
through access hole and over end of output
shaft while retainer is being carefully lowered
over governor assembly. (Fig. 3-107)

8. Carefully align parking linkage pin and manual
detent lever as rear bearing retainer is
aligned with dowel pin and case. (Fig. 3-108)

9. Install 8 rear bearing retainer to case attach-
ing bolts as shown in Fig. 3-109. Torque all
bolts 20 to 25 ft. lbs.

10. Using Tool J-6133-A, seat rear bearing snap
ring. It may be necessary to move output shaft
rearward to locate snap ring, by repositioning
transmission to horizontal position and push-
ing on front unit carrier.

11. Install ‘“‘O’’ ring seal over output shaft and
into groove.

12, If rear seal was removed, lubricate sealing
lip of new seal with Lubricant Part No. 567196
and apply a light coat of sealer Part No.
557622 to the outer diameter of the seal, then
install seal, using Tool J-5154.

13. Install rear bearing retainer cover plate and
gasket with 4 attaching bolts. Torque 6 to 8
ft. 1bs.

14. Reposition transmission (front end up).

TORUS MEMBERS, PUMP AND
CASE COVER

1. Install front unit drive torus, aligning front
unit clutch plates with drive torus. Look
through vent port in case to make sure that

SHORT BOLT
(ALSO OPPOSITE SIDE)

E

Fig. 3-109 Rear Bearing Retainer Bolts

OIL RING

ACCEL-A-ROTOR

Fig. 3=110 Accel-A-Rotor

all clutch plates are engaged.

2. Install lock type oil ring on Accel-A-Rotor
hub, if removed. (Fig. 3-110)

3. Install lock type oil ring on front and rear
hubs of driven torus member, if removed.
(Fig. 3-111)

4. Install Accel-A-Rotor into drive torus align-
ing splines and position Accel-A-Rotor so
that the 1.D, of the hub of the Accel-A-Rotor
is flush with the planet carrier shaft. (Fig.
3-112) A light tap with a plastic hammer may
be required.

AR,

4 DRIVEN TORUS

>

OIL RING

Fig. 3=111 Driven Torus
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S.

Fig. 3-113

Installing Bearing Race

Install driven torus to Accel-A-Rotor rear
bearing race into Accel-A-Rotor. (Fig. 3-113)

Install flanged race into driven torus (flange
side up). (Fig. 3-114)

Install bearing into flanged race and retain
with petrolatum.

Install driven torus member over main shaft,
pull up on main shaft while repositioning
transmission (pan side up).

Hold main shaft forward while installing
driven torus to main shaft retaining ring.

BEARING RACE
(FLANGE UP) -

Fig. 3-114 Installing Race and Bearing

v

L A

# < (FLANGE DOWN)

10.

11.

12.

13.

14.

15.

Fig. 3-115 Installing Bearing and Races
Reposition transmission (front end up).

Install NEW drive torus to torus cover metal
gasket on drive torus, Retain with petrolatum,

Install flat bearing race into torus cover.
Install bearing into flanged race, coat with
petrolatum and install into torus cover with

flanged side down. (Fig. 3-115)

Coat new gasket with petrolatum and install
on torus cover.

Install torus cover to the drive torus member,
aligning dowel pins.
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16.

17.

18.

19.

20.

21.

CASE COVER
BOLT

Fig. 3-116 Torus Cover Installation

Install box end wrench on case, as a holding
tool, and install 12 torus cover to drive torus
attaching bolts, cross tightening the bolts.
Torque 17 to 20 ft. lbs. (Fig. 3-116)

Remove box end wrench.

Install gasket, coated with petrolatum, on case
cover.

Install Seal Protector Tool J-8828 over input
shaft. (Fig. 3-117)

Install case cover and pump assembly on
transmission case.

Install six large case cover to case attaching
bolts with copper washers and torque 30 to 35
ft. 1bs. Install the three small attaching bolts
as shown in Fig. 3-117 and torque 15 to 18 ft.

SEAL PROTECTOR J-8828

* PRY ON OUTPUT
. SHAFT FLANGE

DIAL INDICATOR
IN LINE WITH
LOCK BOLT

Fig. 3-118 Checking End Play

lbs. Remove seal protector.

FRONT UNIT END PLAY CHECK
. Remove one case cover to case attaching bolt.

. Install Tool Bolt J-6126 into transmission

case.

. Assemble Neutral Clutch Retainer Tool J-

6135 on the input shaft of the torus cover.

. Clamp dial indicator on Tool J-6126 and index

indicator with end of Tool J-6135 in line with
the lock screw.

. Position a screwdriver through case, BE-

HIND THE FLANGE ON THE OUTPUT SHAFT
and gently pry forward on output shaft to po-
sition units forward.

. At the same time move tool handle and record

end play. (Fig. 3-118)

. End play should be .005" to .020". If end play

is incorrect, refer to selective shim washer
chart and install new selective shim washer(s).
(Page 3-42)

. Remove tools and reinstall case cover to case

attaching bolt. Torque bolt 30 to 35 ft. lbs.

. Rotate transmission (pan side up).

ACCUMULATOR, SERVO AND VALVE BODY

1. Install accumulator pin into case. (Fig. 3-119)

2. Install upper accumulator spring (tapered end
Fig. 3-117 Seal Protector and Bolt Location down).
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SPRING e

LOWER PISTON

RING

\

UPPER PISTON

SEAL

Fig. 3-119 Accumulator Installation

3. Install NEW small accumulator piston seal
with lip of seal facing flat side of piston.

4. Install small accumulator piston with lip of
seal facing up.

5. Install large accumulator piston ring on pis-
ton, if removed.

"¢ SERVO PISTON

il

RING

Fig. 3-121 Installing Seals and Springs

6. Install large accumulator piston over pin with
spring pocket up.

7. Install short accumulator spring into spring
pocket,

8. Install servo release spring into case bore.
(Fig. 3-120)

9. Install servo piston assembly into case (stem
down).

10. Install 3 case support to case seals and
springs (seals down). (Fig. 3-121)

11. Install servo and accumulator gasket, coated

BAND SERVO PISTON

ACCUMULATOR SPRING

Fig. 3-120 Servo Installation

BOLT HOLE

Fig. 3-122 Accumulator Cover Bolt Location
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12.

13.

14,

s

: JW;
'4COMPENS TOR VALVE|

4
FyA

Fig. 3-123 Installing Compensator Body
with petrolatum, on servo and accumulator
cover.

Install servo and accumulator cover. Use 4
bolts through center of cover to locate the
cover and align case support to case seals and
accumulator seal ring. After cover is lined
up, depress cover and tighten bolts. Torque
6 to 8 ft. 1bs.

Install 8 servo and accumulator cover bolts.
Leave the remaining bolts out. (Fig. 3-122)
Torque 6 to 8 ft. 1bs.

Install compensator body assembly on accu-

Fig. 3-124

Installing Pipe Assembly

15.

16.

17.

18.

19.

20.

21.

22.

23.

mulator cover using 3 screws and 1 bolt.
(Fig. 3-123) Torque screws 2.5 to 3.5 ft. lbs.
and torque bolt 6 to 8 ft. 1bs.

Install a case to oil cleaner pipe ‘‘O’’ ring in
case bore, if removed.

Install oil cleaner with pipe in case bore and
secure oil cleaner with one remaining cover
attaching bolt. Torque 6 to 8 ft. lbs.

Install seals on pipe assembly, if removed.

Install pipe assembly into case through open-
ing in case. (Fig. 3-124)

Instail seal and washer, if removed, on pipe
assembly attaching bolt, and install bolt to
pipe assembly from front side of case cover.
Torque 10 to 12 ft. 1bs.

Install manual valve in valve body.

Apply petrolatum to valve body pipe ports and
install valve body assembly by guiding T.V.
shaft through opening in rear bearing retainer
and positioning manual valve on pick up pin.
Position pipe assembly to index with pipe
ports in valve body and move forward to seat
pipe seals. (Fig. 3-125) Install S valve body
attaching bolts. Torque 6 to 8 ft. lbs.

Install throttle shaft seal over T.V. shaft into
case.

Install new oil pan gasket on transmission.

MANUAL
VALVE PIN

Fig. 3-125 Installing Valve Body
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24. Install oil pan on transmission using 21 at-
taching screws. Torque 12 to 15 ft. lbs.

SERVICING THE OIL COOLER

The oil cooler is located in the lower tank of
the radiator and its purpose is to cool the oil in
the event excessive temperature tends to develop.

In a major transmission failure, where particles
of metal have been carried with the oil throughout
the units of the transmission, it will be necessary
to flush out the oil cooler and connecting lines.
The oil cooler is a sealed container providing a
passage for oil to flow from the inlet to the outlet.
Clean solvent can be flushed through the cooler
with air pressure. (An engine desludge gun may
be used.) The cooler should be back-flushed first
through the return line to remove all foreign ma-
terial possible. Then flush through the inlet line
and finish by flushing through the return line.
Clean remaining solvent from cooler with com-
pressed air applied to the return line and flush
with Hydra-Matic oil.

MINOR SERVICE ADJUSTMENTS

THROTTLE LINKAGE ADJUSTMENTS
(Fig. 3-126)

1. ADJUST T.V. LEVER AT SIDE OF
TRANSMISSION

a. Raise car and remove clip and lower T.V,
rod from T.V. lever ‘A’ at side of trans-
mission. (Fig. 3-127)

b. Place short end of T.V. lever Gauge BT-
33-1 into manual lever shaft. While hold-
ing T.V. lever at the end of its rearward
travel, the T.V. lever hole should be vis-
ible within the hole in the gauge. (Fig.
3-127)

c. If T.V. lever hole is not completely visible
within the gauge hole, bend lever with Tool
BT-33-7 and recheck adjustment. Install
T.V. rod and clip.

d. Lower car.

T

CARBURETOR LEVER
TO AUXILIARY
BELLCRANK LINK

N

A\
@ ACCELERATOR ROD

BELLCRANK BUSHING

ACCELERATOR RETURN
SPRING SLOT

) \\\\

Fig. 3-126 Throttle Linkage Adjustment
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BT 33-7

P el
HOLD LEVER
REARWARD

BEND THROTTLE LEVER UNTIL HOLE IN
LEVER IS VISIBLE WITHIN HOLE IN GAUGE
BT 33-1, NOT NECESSARILY CENTERED.

Fig. 3-127 Checking T.V. Lever Adjustment

THE FOLLOWING LINKAGE ADJUSTMENT
STEPS MUST BE MADE WITH THE CARBU-
RETOR THROTTLE VALVES IN THE CLOSED
BORE POSITION.

LOWER T.V. ROD ADJUSTMENT (Step 2)

CARBURETOR LEVER TO AUXILIARY
BELLCRANK LINK ADJUSTMENT
(Step 3)

UPPER T.V. ROD ADJUSTMENT (Step 4)

To completely close throttle valves, start en-
gine, remove air cleaner and block intermediate
choke lever at climatic control housing to release
fast idle cam. Install throttle return check hold-
ing Tool J-6342-01 to hold plunger away from
throttle lever. Turn off ignition switch and BACK
OUT SLOW IDLE ADJUSTING SCREW UNTIL
CARBURETOR THROTTLE VALVES ARE COM-
PLETELY CLOSED. In a true closed bore posi-
tion, clearance will be present at the end of the
fast idle screw, slow idle screw, and the throttle
return check plunger.

2. ADJUST LOWER T.V. ROD
(B, Fig. 3-126)

a. Loosen jam nut on lower T.V. rod ‘‘B”
and remove both rods from T.V. bellcrank.
Upper T.V. rod has socket and ball stud
connections which snap on and off.

b. With T.V. bellcrank and transmissionlower
T.V. rod ‘‘B’’ held against their rearward
stops, adjust lower T.V. rod clevis so that
the pin will enter freely into holes in clevis
and T.V. bellcrank. (Fig. 3-127)

c. Install cotter pin and tighten jam nut on
lower T.V, rod ““B"’.

AUXILIARY
BELLCRANK

CARBURETOR LEVER
TO AUXILIARY
BELLCRANK LINK

CARBURETOR
LEVER }

CARBURETOR
THROTTLE BODY

. 020" to . 040" ——d=i—

Fig. 3-128 Checking Carburetor Link (4 Bbl.)

CARBURETOR LEVER
TO AUXILIARY
BELLCRANK LINK

AUXILIARY
BELLCRANK

CARBURETOR LEVER

AUXILIARY
BELLCRANK
BRACKET . 020" to . 040" =——>|fe—

Fig. 3-129 Checking Carburetor Link €2 Bbl.)

3. ADJUST CARBURETOR LEVER TO
AUXILIARY BELLCRANK LINK
(C, Fig. 3-126)

a. Measure clearance as shown in Fig. 3-128
(four barrel) or Fig. 3-129 (two barrel)
with feeler gauge. To obtain proper clear-
ance of .020" to .040" remove link “‘C”’
and bend. Reinstall link and recheck
clearance. Link can be installed upor down.

4. ADJUST UPPER T.V. ROD
(D, Fig. 3-126)

IMPORTANT: Before attaching the upper
T.V. rod to the bellcrank, check the swivel to
be sure it turns FREELY on the threads.

a. Adjust upper T.V. rod ‘‘slightly short’’ and
snap it onto the ball stud.

b. While holding the T.V. bellcrank against its
stop, lengthen the rod until the swivel turns
freely and feels ‘‘sloppy’’. Continue to
lengthen the rod by turning the swivel until
a very slight resistance is felt. At this
point the upper rod is properly adjusted.
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The resistance occurs when the loose feel-
ing or end play has been taken up by the DOWNSHIFT
lengthening of the rod. LEVER TANG

NOTE: The resistance that is felt, is
very slight and is a matter of feel and it
may be necessary to perform this step
more than once to obtain the correct ad-
justment.

c. Tighten lock nut while holding swivel in
adjusted position.

5. IDLE SPEED ADJUSTMENT

a. Remove block holding choke valve open,
start engine and allow it to reach normal
operating temperature.

b. With throttle return check Holding Fixture
J-6342-01 in place, set slow idle speed
according to the following chart and in-
structions.

SLOW IDLE SPEED

SELECTOR LEVER RPM

Drive 500

Factory Installed Air Conditioning- Air
Conditioning turned ‘‘OFF’’. Idle Com-
pensator held closed = 550 rpm.

Dealer Installed Air Conditioning (With-
out Idle Compensator) - Air Condition-
ing turned ‘‘ON’’.

NOTE: When setting idle speed make
sure the idle compensator is closed by
holding it down with a pencil or other suit-
able tool. If the idle speed increases when
the air cleaner is installed, do not reduce
idle speed setting since the idle compen-
sator is open. If idle speed decreases, re-
adjust to correct rpm.

THE FOLLOWING ADJUSTMENTS MUST BE
MADE WITH THE CHOKE COMPLETELY OFF,
FAST IDLE OFF, AND THE CARBURETOR
THROTTLE VALVES IN THE SLOW IDLE
POSITION.

THROTTLE STOP SCREW ADJUSTMENT
(Step 6)

ACCELERATOR PEDAL HEIGHT (Step 7)

6. ADJUST THROTTLE DOWNSHIFT STOP
SCREW (E Fig. 3-126)

a. Loosen jam nut and back out stop screw
several turns. Push rearward on acceler-
ator pedal lever until throttle valves are
wide open, then hold in wide open position

DOWNSHIFT LEVER
ASSEMBLY

Fig. 3-130 Throttle Downshift Stop Screw Adjustment

with left hand on carburetor throttle lever.
Rotate T.V. bellcrank counterclockwise
with right hand to the point of maximum
transmission lever travel. This point is a
matter of feel - do not bend or stretch
linkage beyond this point.

b. With linkage held in this position, adjust
stop screw ‘‘E’’ to just touch the tang on
the downshift lever.

c. Allow the throttle valves to return to a
closed position, then turn stop screw in
1-1/2 to 2 turns and tighten jam nut. (Fig.
3-130)

FILE NOTCH "'7 4'9/32"ﬂ
(O_v BT-33-8 ALL SERIES 3

<o @) BT-33-1 ALLSERIES QO

ADJUST ROD SO THAT
GAUGE JUST CONTACTS DASH

Fig. 3-131 Accelerator Pedal Height Adjustment
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LOWER SHIFT LEVER

LOCKNUT

SWIVEL

MANUAL LEVER

LOCKNUT

Fig. 3-132 Manual Lever Adjustment

7. ADJUST ACCELERATOR PEDAL
ALIGNMENT AND HEIGHT

a. Disconnect accelerator pedal bellcrank Iink
from pedal and check alignment. If pedal
and link are misaligned, bend the left ball
stud up or down as required.

b. Adjust accelerator rod ‘“‘F’’ to position
accelerator rod to bellcrank bushing “‘G”’
so that gauge just touches dash. (Fig.
3-131)

c. Lubricate linkage pivot points with light
engine oil.

MANUAL LEVER ADJUSTMENT
(WITHOUT CONSOLE)

The following adjustment provides proper
clearance between the neutral detent in the trans-
mission and the stop for the manual shift lever in
the upper steering column mast jacket.

1. Loosen both swivel locknuts on the manual
rod.

2. Set transmission manual lever in neutral
detent position.

3. Hold lower shift lever upward so selector

lever is positioned against stop in upper
steering column. Do not raise lever.

4, Tighten rear nut finger tight against swivel.

5. Adjust manual rod short, by tightening rear
nut two turns.

6. Lock swivel in position, by tightening front
nut,

CONSOLE SHIFT LINKAGE (Fig. 3-133)

For linkage removal, refer to Fig. 3-133. To
remove the shift lever or bracket assembly, the
console must be removed.

MANUAL LEVER ADJUSTMENT
(WITH CONSOLE)

The manual lever adjustment provides for proper
clearance between the neutral detent in the trans-
mission and the stop for the selector lever in the
console.

1. Place the selector lever in the neutral po-
sition,

2. Disconnect the manual rod from the trans-
mission manual lever.

3. Place the transmission manual lever in the
neutral detent position.
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RELAY BELLCRAM
BRACKET ASSEMBLY

SHIFT LEVER
ROD - BELLCRANK BRACKET ASSEMBLY

TO SHIFT LEVER

Fig. 3-133 Console Shift Linkage

4. Loosen lock nut on manual rod. With selector
lever held against its stop in the neutral po-
sition and the transmission manual lever in
the neutral detent position, adjust the manual
rod until the manual rod enters the trans-
mission manual lever,

5. Lengthen manual rod 4 turns and check align-
ment. Readjust if necessary.

6. Connect manual rod to transmission manual
lever and install washer and cotter pin.
Tighten lock nut on manual rod.

DIAGNOSIS

This information is an aid to and not a substi-
tute for a good basic understanding of the Prin-
ciples of Operation. It is of utmost importance to
observe and perform all preliminary steps out-
lined in this Diagnosis Guide. Make certain that
all “‘on the car repairs’’ possibilities have been
exhausted before the transmission is removed
from the car.

Prior to attempting to correct any assumed
malfunctions of the transmission, always check

and test as follows:

CHECK OIL LEVEL

Always check the oil level before road testing.
Erratic shifting or other malfunctions can in some
cases be traced to improper oil level.

ROAD TEST

For a proper diagnosis, a thorough knowledge
of the operation of the transmission is essential.

- Where possible, a test route should be established

to include some hilly section to test for open
throttle downshifts, a level section for testing up-
shift points and a quiet section for testing for
noise.

Check all upshifts and downshifts for smooth-
ness of operation in drive range. Also check
transmission in low, ‘‘S’’ range and reverse.

NOTE: There are only two gear upshifts in
drive range, 2nd to 3rd and 3rd to fourth.

While road testing, the transmission oil pres-
sure gauge should be connected and the pressures
checked as follows:
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Check in *‘S’’ Range with steady road load at
approximately 25 M.P.H. Reading should be be-
tween 98.6 and 111.4 psi. (Transmission in 3rd
stage)

CAUTION: Do not stall test transmission un-
der any conditions.

LOW OIL PRESSURE

POSSIBLE CAUSES:
1. Oil Level - Low
2. Boost Plug - Wrong - Stuck

3. Pressure Regulator Valve

4. Strainer and “‘O” Ring

5. Manual Valve - Misaligned

6. Foaming or Cavitation

7. Control Valve Assembly - Stuck Valve(s)
8. Internal Leak

9. Front Pump - Slide - Low Output

HIGH OIL PRESSURE

POSSIBLE CAUSES:

1. Pressure Regulator Valve - Stuck

2. Boost Plug - Wrong - Stuck

3. Manual Valve - Misaligned With Quadrant
4. Control Valve Assembly - Stuck Valve

5. Front Pump - Slide - High Output

Always be certain the engine is operating at
peak performance. The engine and transmission
are designed to operate as an integral power unit.
Failure of the engine to deliver peak power can
result in improper shift characteristics and ap-
parent transmission malfunction.

EXTERNAL LINKAGE

The importance of proper linkage adjustment
cannot be over emphasized. Improper linkage
adjustment can cause rough erratic shifting, miss-
ing shifts, or the inability to select one or more
of the ranges.

OIL LEAKS

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 deceiv-
ing due to ‘““wind flow’’ around the engine and

transmission. If any doubt exists as to the source
of the leak there are two ways to determine it.

RED DYE

The addition of red dye to the transmission oil
will indicate if the leak is from the transmission.

BLACK LIGHT

The use of a ‘‘Black Light’’, Tool No. J-6640,
to identify the oil from the leak is also suitable.
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.

POSSIBLE POINTS OF OIL LEAKS

1. TRANSMISSION OIL. PAN

a. Improperly installed or damaged gasket.
b. Attaching bolts not correctly torqued.

c. Filler pipe flange weld or stripped threads.
d. Filler pipe.

e. Oil pan not flat,

f. Rear bearing retainer and/or case not
positioned correctly at oil pan.

2. REAR BEARING RETAINER

a. Rear seal not installed properly or dam-
aged.

b. Gasket (rear bearing retainer to case)
damaged or improperly installed.

c. Rear bearing retainer to case attaching
bolts not correctly torqued.

d. Main line pressure plug not tight.
e. T.V. line pressure plug not tight.
f. Inner T.V. lever seal.

g. Cover plate gasket improperly installed or
defective.

h. Cover plate screws not correctly torqued.
3. COOLER CONNECTIONS

a. Adapter not correctly torqued.

b. Adapter defective.
4. CASE COVER ASSEMBLY LEAKS

a. Gasket - Case to Case Cover improperly
installed.
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b. Bolts - Improperly torqued.

c. Washer Seals - Damaged.

d. Plate or Gasket - Defective.
5. FRONT END LEAKS

a. Pump ‘“O” ring cut or improperly in-
stalled.

b. Front seal.
c. Case to case cover gasket.
d. Case cracked or porus.

e. Cut or improperly installed “‘O” ring -
coupling feed limit valve, (oil pump).

f. Cut or improperly installed “O’’ ring -
pressure regulator assembly.

g. Breather pipe.

h. Manual shaft ‘“O’’ ring - defective or im-
properly installed.

NO DRIVE IN DRIVE RANGE

POSSIBLE CAUSES:

Low Oil Level

Linkage, Manual
Control Valve Assembly

Internal Leak

N e W N =

Low Oil Pressure

6. Neutral Clutch

7. Sprag or Roller Clutch Assembly - Or Race
8. Coupling

9. Passage Restricted

10. Reverse Cone Engaged

FIRST AND SECOND STAGE ONLY

POSSIBLE CAUSES:

1. Governor
2. Control Valve Assembly

3. Clutch

DRIVE IN THIRD AND FOURTH ONLY

POSSIBLE CAUSE:
1. Control Valve Assembly

DRIVE IN FIRST, SECOND AND
FOURTH ONLY

(MIGHT BE REPORTED AS 2-3 SLIP)
POSSIBLE CAUSES:

1. Control Valve Assembly

2, Coupling

DRIVE IN FIRST, SECOND AND
THIRD ONLY '

POSSIBLE CAUSES:
1. Governor (G-2)
2. Control Valve Assembly

DRIVE IN NEUTRAL

POSSIBLE CAUSES:
1. Linkage, Manual
2. Neutral Clutch

NO REVERSE

POSSIBLE CAUSES:
Linkage, Manual
Low Pressure
Reverse Cone Clutch

Restricted Passage

[SAI L - S

Neutral Clutch

DRIVE IN ‘S OR LOW RANGE ONLY

POSSIBLE CAUSES:
1. Sprag or Roller Clutch Assembly
2. Neutral Clutch

ROUGH 2-3 STAGE

POSSIBLE CAUSES:

1. T.V. Linkage

Control Valve Assembly
Accumulator

Compensator Body Assembly
2-3 Oil Passage

Coupling

N oo N

Front Clutch

ERRATIC SHIFTS

POSSIBLE CAUSES:

1. Governor Assembly
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2. Control Valve Assembly SELECTOR LEVER WILL NOT GO
INTO REVERSE

SLIPPING ALL RANGES POSSIBLE CAUSES:
POSSIBLE CAUSES: 1. Manual Linkage
2. Reverse Blocker Valve
1. Low oil level :
3. Governor
2. Low oil pressure
SELECTOR LEVER WILL NOT GO
INTO PARK
SLIPPING—2-3 STAGE
POSSIBLE CAUSES:

(CAN BE REPORTED AS 1, 2-4 ONLY) 1. Parking Linkage

POSSIBLE CAUSES: 2. Manual Linkage

1. T.V. Linkage
FORWARD DRIVE IN REVERSE

2. L il Pressure
ow Oi ssu POSSIBLE CAUSES:

3. Control Valve Assembly 1. Manual Linkage
4. Compensator Body Assembly 2. Neutral Clutch
5. Accumulator REVERSE DRIVE IN NEUTRAL

6. 2-3 Qil Passages POSSIBLE CAUSE:

7. Front Clutch 1. Reverse Cone Clutch

SLIPPING—3-4 HIGH UPSHIFTS
POSSIBLE CAUSES:

1. Upper T.V. Rod Too Long or Lower T.V, Rod

POSSIBLE CAUSES:

1. Control Valve Assembly Too Short.
2. Coupling 2. T.V. Lever
3. Linkage Adjustment 3. T.V. Pressure

4. Control Valve Assembly

NO ENGINE BRAKING IN «“S”
OR LOW RANGE 5. Governor

POSSIBLE CAUSES: 6. Governor Oil Passages

1. Overrun Servo
UPSHIFTS LOW
2. Overrun Band
POSSIBLE CAUSES:

1. Upper T.V. Rod Too Short or Lower T.V. Rod

NO PART THROTTLE OR DETENT
Too Long.

DOWNSHIFTS

. 1 Valve A 1
POSSIBLE CAUSES: 2. Control Valve Assembly

1. T.V. Linkage 3. Governor
2. Accelerator Travel 4. T.V. Lever
3. Control Valve Assembly 5. Governor Passages

4. Governor 6. T.V. Pressure
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NOISE DIAGNOSIS

CONDITION CAUSE
1. All Ranges - More pronounced with Hot oil - 1. Oil Pump
1st and 2nd stage approximately 1000 to 1200
RPM (Moan)
2. 3-2, 1 - 3-4 stage (Whine) 2. 0il Pump
3. 3rd & Reverse Gear Noise 3. Front Unit Gear Set

Low RPM (Only)

4. 1st-2nd-3rd, Reverse & Neutral 4. Rear Unit Gear Set
Gear Noise - High RPM

Predominant noise in 3rd during 3-4

stage.
5. 3-4 stage noise with Hot Oil and Low RPM 5. (Coupling Fill) Pump Whine
6. Noise In All Except 3rd 6. Coupling
7. Buzzing Noise 7. T.V. Valves, Governor or Pressure Reg-

ulator Valve

8. Rattle - Light Load - 4th 8. Damper
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TORQUE SPECIFICATIONS

TORQUE
LOCATION (Ft. Lbs.)
Valve Bodies
Channel Plate to 3-4 Boost Body . . . . ... ... .. ... ... ... .. ..... 2.5 to 3.5
Channel Plate to Valve Body . . . . . . . . . ... .. . . . ... . .. ... . .... 2.5 to 3.5
Valve Body to Channel Plate . . . . . . . ... ... ... ... ... ... 0.... 2.5 to 3.5
3-4 Boost Body to Valve Body . . . . . ... .. . ... .. ... ... ... 2.5 to 3.5
Compensator Body to Servo & Accumulator Cover . . . . . . . . . ... ... .... 2.5 to 3.5
Valve Body to Case . . . . . . . . . . . e e e e e e e e e e 6 to 8
Compensator Valve Body to Case . . . . . . . . . . . . . . . i iuueiine.. 6 to 8
Rear Bearing Retainer
Rear Bearing Retainer Cover to Retainer . . . . . . . . ... ... ... ....... 6 to 8
Rear Bearing Retainer to Bushing Sleeve . . . . . . . . .. ... .. .. ....... 12 to 15
Rear Bearing Retainer to Case . . . . . ... ... ... ... ... ... ... 20 to 25
Pump and Case Cover
Oil Cooler Control Valve to Case Cover . . . . . . . . . .. o v v v .. 2.5 to 3.5
Pump Cover to Pump Body . . . . . . . . . . .. . .. e 6 to 8
Case Cover to Case (5/16-18) . . . . . . . . . . . .. e 15 to 18
Case Cover to Case (7/16-14) . . . . . . . . . . . i v i v ittt 30 to 35
Case Cover to Pump . . . . . . . . . . e e e e e e e e e e e 15 to 18
Case Cover to Pipe . . . . . . . . e e e e e e e e e e e e e 10 to 12
Plate to Case Cover . . . . . . . . . . . i i i i it e e e e e e e 18 to 20
Torus Feed Limit Valve Plug . . . . . . . . . ... .. .. ... 15 to 20
Pressure Regulator \Plug . . . . . . . . . . . .. . .. e 15 to 20
Front and Rear Units
Front Internal Gear to Clutch Housing . . . . . .. . ... ... ... ... .... 22 to 27
Rear Planet Shaft to Carrier . . . . ... .. ... .. ... ... ... 19 to 23
(Governor) Qutput Shaft to Carrier . . . . . . . . . . . . o v v v v it 19 to 23
Torus Exhaust Valve Cover to Torus Cover . . . . .. .. .. .. ... «.o..... 24 to 29
Torus Cover to Drive Torus . . . . . . . . . . . o v i it i v 17 to 20
Oil Pan to Case . . . . . . . . o o e e e e e e e e e e e e e e 12 to 15
Servo and Accumulator Cover to Case . . . . . . . . . . .. ..o 6 to 8
Case Cover to Engine and Lower Flywheel Housing . . . . . . .. ... .. ...... 50 to 55
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o e
J-8874
T-6135
T-6133-A
J-6125
J-6115-14
..
— T-4670
[F7_8768 \ 2'1
4 ‘ ’ J-8001
J-8765 J-6129 J-6126
J-88T71
J-8872 7-8873 Ty
J-5154
i r | L .
J-8828  J-8761 J7-8766 -
J-8938 J-87617
BT 33-1 BT 33-7
BT 33-1 Transmission T.V, Lever Gauge J-8761 Oil Pump Seal Installer (Transmission)
BT 33-7 T. V. Lever Bending Tool J-8763  Holding Fixture
J-4670 Clutch Spring Compressor J-8765 Reverse & Neutral Clutch Retainer
J-5154 Rear Oil Seal Installer Adapter
J-6115-14  Holding Fixture Bench Adapter J-8766 Reverse & Neutral Clutch Inner Seal
J-6122-01 Coupling Valve Retainers Protector
J-6125 Slide Hammers J-8767  Reverse Clutch Outer Seal Protector
J-6126 Dial Indicator Support J-8768 Reverse Cone Puller
J-6129 Clutch Spring Compressor J-8828 Oil Pump Seal Protector
J-6133-A Rear Bearing and Speedometer Gear J-8871  No. 22-90 Degree Truarc Plier External
Installing Tool J-8872  No. 24-90 Degree Truarc Plier External
J-6135 Neutral Clutch Retainer (Output J-8873 No. 25-90 Degree Truarc Plier Internal
Shaft End Play Adapter) J-8874 F-39 Clutch Head 3/8 Drive Bit
J-8001 Dial Indicator Set J-8938 (J-3387-2) Internal Gear & Clutch

Housing Assembly (Holding Studs)

Fig. 3-134 Hydra-Matic Tools
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MAINTENANCE RECOMMENDATIONS

The fluid level in the transmission should be
checked every oil change interval and the fluid
should be changed every 24,000 miles.

Check with the selector lever in the ‘‘Park”
position, the engine running and on a level surface,

IT IS VERY IMPORTANT THAT THE FLUID
LEVEL BE AT FULL AT ALL TIMES.

Approximately 4 quarts are required to fill the
transmission after it has been drained, or 5 if
the pan has been removed. Approximately 7 quarts
are required after a complete overhaul,

When changing the oil, add 4 quarts, start the
engine, and add oil to bring fluid level to the
“Full”’ mark.

Only fluid with the following identification on the
container should be used: brand name, including
the words ““- . . ... .. Fluid Type A, plus the
mark ‘“AQ-ATF’’, number and a letter ‘‘A’’ em-
bossed on the top of the can as follows ‘‘AQ-ATF”’
-- number ‘““A’’,

There is a band adjustment required every
24,000 miles., Refer to ‘‘Adjustments’ for correct
procedure, It may be necessary to adjust the
shift linkage should erratic shifting occur.

TOWING PRECAUTIONS

Complete towing instructions are covered in the
General Information Section.

Subject Page
Torus Cover . . . .. ......... 3-144
Rear Bearing Retainer ., . ... ... 3-145
Governor . . . ... v e e e e e . 3-146
Servo Assembly . . ... ... .... 3-147
Case Cover and Pump. . ... .. .. 3-150
Valve Body Assembly . ... ... .. 3-151
Assembly of Units into Case . . . .. 3-155

SERVICE ADJUSTMENTS ... ...... 3-164

DIAGNOSIS . . . .. .o v v b v, 3-175

TORQUE SPECIFICATIONS .. ... ... 3-179

TOOLS. . . . . . v i v e i s oo e 3-180

PUSHING CAR TO START ENGINE

As a result of the Transmission design, the
engine cannot be started by pushing the car.

TRANSMISSION OPERATION

The transmission offers three selective drive
ranges, ‘“‘D’’, ‘S’ and “‘L’’. In ‘D’ range, the
transmission starts in first and shifts automatic-
ally to second, third, and fourth,

With the selector lever in ‘‘S’”’ range, the trans-
mission starts in first, shifts to second and third
and remains in third until approximately 60-65
M.P.H., regardless of throttle opening. This pro-
vides additional acceleration for long hills or
traffic driving as well as engine braking power
when descending long grades. When car speed
increases above approximately 60-65 M.P.H., the
transmission automatically shifts to fourth, If car
speed decreases to approximately 60-65 M.P.H.,
the transmission will downshift to third.

With the selector lever in “‘L’’ range, thetrans-
mission will remain in first regardless of throttle
opening or car speed, ‘‘L’’ range is designed for
engine breaking when descending steep grades.
It may also be used to hold the car in first for
maximum pulling power.

PART THROTTLE DOWNSHIFT
FOURTH TO THIRD

A part throttle downshift can be made any time
the transmission is in fourth and the car speed is
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below approximately 38 M.P.H. Since this down-
shift will occur at part throttle opening, the ad-
vantage of third power is obtained without a wide
open throttle, This feature is desirable in traffic
conditions where a wide open throttle would be
unnecessary.

FORCED DOWNSHIFTS (Detent)

In ‘D"’ range, the transmission can be down-
shifted fourth to third and third to second within
set speed ranges,

In “*S’’ range, a third to second forced down-
shift can be made within a set speed range. A
warning ‘‘feel’”’ on the accelerator pedal makes it
possible for the driver to obtain full throttle per-
formance with or without downshift, as desired.

REVERSE

Reverse is accomplished through use of a fric-
tion clutch applied by oil pressure and designed
for ease in ‘‘rocking’’ the car. A reverse blocker
piston prevents movement of the selector lever to
reverse position above 13 M.P.H.

PARKING

With the selector lever in the ‘‘Park’’ (P) posi-
tion, a parking pawl engages with lugs on the re-
verse planet carrier and locks the output shaft to
the transmission case. A detent in the steering
column prevents accidental movement of the se-
lector lever to the ‘‘Park’ (P) position.
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COUPLING FULL

FRONT CLUTCH - RELEASED
REVERSE CONE - RELEASED

BAND - RELEASED

Fig. 3-202 Neutral-Engine Running

POWER FLOW (ACCEL-A-ROTOR DESIGN)

NEUTRAL—ENGINE RUNNING

FLUID COUPLING—FULL

Power from the engine (in a clockwise direction)
is mechanically transmitted through the flywheel
damper assembly and torus cover to the drive
torus member, The drive member then directs
the oil against the driven member causing it to
turn the main shaft and rear unit sun gear clock-
wise.

In neutral the band is released and allows the
rear unit internal gear to turn., Therefore, as the
rear unit sun gear turns clockwise, the rear unit
pinions turn counterclockwise driving the gear

FRONT CLUTCH—RELEASED

BAND—RELEASED

REVERSE CLUTCH—RELEASED

ACCEL-A-ROTOR—INEFFECTIVE

internal gear counterclockwise.

The front unit sun gear is mechanically con-
nected to the rear internal gear and isalso turning
counterclockwise, this causes the front unit pin-
ions to rotate clockwise on their pins. The clock-
wise motion of the front unit pinions then drives
the front internal gear clockwise,

Because both the rear unit internal gear and the
front unit internal gear are spinning freely, there
is no transfer of torque from the front or rear
units to the carriers or output shaft,
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COUPLING FULL WITH
ACCEL-A-ROTOR ACTION

FRONT CLUTCH - RELEASED

REVERSE CONE - RELEASED

Fig. 3-203 First Stage

FIRST RATIO: 3.64:1

FLUID COUPLING—FULL

FRONT CLUTCH—RELEASED

BAND—APPLIED

REVERSE CLUTCH—RELEASED

ACCEL-A-ROTOR—EFFECTIVE

Power from the engine is mechanically trans-
mitted through the flywheel, damper assembly and
torus cover to the drive torus member. Engine
torque is then hydraulically transmitted through
oil to the driven torus member. Oil from the
driven torus member is then directed against the
accel-a-rotor which redirects the force of the
oil back to the drive member in such a way as to
assist in turning the drive member, Engine torque
through the coupling is then multiplied and applied
to the mainshaft and rear unit sun gear,

The band is applied locking the rear unit
internal gear stationary. Coupling torque clock-
wise through the rear sun gear then attempts to
drive the pinions and internal gear counterclock-
wise, however, because the band holds the internal
gear stationary, the output shaft through the pin-

ions is compelled to rotate clockwise within the
internal gear at a reduced speed and with in-
creased torque.

As the rear carrier and output shaft rotate
clockwise at reduced speed, the front carrier
which is mechanically connected to the rear car-
rier, also rotates clockwise at a reduced speed.
Because the band is holding the front unit sun
gear stationary, the carrier and pinions rotate
the front unit internal gear clockwise at approxi-
mately one-half engine speed.

Because the front clutch is released, the re-
duction in first is due to the rear unit gear re-
duction times the coupling torque multiplication,
less the .3 engine torque acting on the output shaft
through the accel-a-rotor.
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COUPLING FULL

FRONT CLUTCH - RELEASED
REVERSE CONE - RELEASED

BAND - APPLIED

Fig. 3-204 Second Stage

SECOND

FLUID COUPLING—FULL

FRONT CLUTCH—RELEASED

RATIO: 3.03:1

BAND—RELEASED

REVERSE CLUTCH—RELEASED

ACCEL-A-ROTOR~—INEFFECTIVE

Power from the engine is mechanically trans-
mitted through the flywheel, damper assembly and
torus cover to the drive torus member, Engine
torque is then hydraulically transmitted through
oil to the driven torus member. Engine torque
through the coupling is then applied to the main-
shaft and rear unit sun gear.

The band is applied locking the rear unit
internal gear stationary, Coupling torque clock-
wise through the rear sun gear then attempts to
drive the pinions and internal gear counterclock-
wise, however, because the band holds the internal
gear stationary, the output shaft through the pin-

ions is compelled to rotate clockwise within the
internal gear at a reduced speed and with in-
creased torque,

As the rear carrier and output shaft rotate
clockwise at reduced speed, the front carrier
which is mechanically connected to the rear car-
rier, also rotates clockwise at a reduced speed.
Because the band is holding the front unit sun
gear stationary, the carrier and pinions rotate
the front unit internal gear clockwise at approxi-
mately one-half engine speed.

Reduction in second is due to the rear unit gear
ratio.
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COUPLING - EMPTY

FRONT CLUTCH - APPLIED
REVERSE CONE - RELEASED

Fig. 3-205 Third Stage

THIRD

FLUID COUPLING—EMPTY

FRONT CLUTCH—APPLIED

RATIO: 1.57:1

BAND—APPLIED

REVERSE CLUTCH—RELEASED

ACCEL-A-ROTOR—INEFFECTIVE

Power from the engine is mechanically trans-
mitted through the flywheel, damper assembly and
torus cover to the drive torus member, The front
clutch is applied and the coupling is empty so en-
gine torque is mechanically applied to the front
unit internal gear,

The front unit sun gear assembly is splined to
the rear unit internal gear and is prevented from
turning counterclockwise when the band is ap-
plied. Engine torque at the front internal gear is
then applied to the pinions, and because the sun
gear cannot rotate counterclockwise the planet

pinions and carrier are compelled to revolve
clockwise around the sun gear in reduction. The
front carrier is splined to the rear unit carrier
and shaft assembly which in turn is bolted directly
to the output shaft,

As the output shaft and rear unit carrier turns
clockwise in reduction, the pinions will drive the
rear unit sun gear and driven torus in a clockwise
direction faster than engine speed. Because the
coupling is empty, no power is transmitted and all
torque multiplication in third is due to the front
unit gear ratio.
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COUPLING FULL
FRONT CLUTCH - APPLIED

REVERSE CONE - RELEASED
BAND - RELEASED

Fig. 3-206 Fourth Stage

FOURTH RATIO: 1:1

FLUID COUPLING—FULL

FRONT CLUTCH—APPLIED

BAND—RELEASED

REVERSE CLUTCH—RELEASED

ACCEL-A-ROTOR—INEFFECTIVE

Power from the engine through the flywheel,
damper assembly and torus cover is applied
through the front clutch to the front unit internal
gear. The front internal gear then, through the
pinions, tends to turn the front sun gear counter-
clockwise. This would cause the front carrier to
run clockwise in reduction. The rear carrier,
then, must also attempt to revolve clockwise in
reduction, With the rear carrier rotating clock-
wise in reduction, and the rear internal gear tend-
ing to turn counterclockwise, the rear unit
pinions attempt to rotate counterclockwise on
their pins, thus driving the.rear unit sun gear and
driven torus clockwise faster than engine speed.

However, because the coupling is filled, the
coupling driven member and rear unit sun gear
cannot revolve faster than the drive torus which
turns at engine speed, Therefore, the rear sun

gear speed is slowed down to approximately engine
speed. In so doing, the rear unit pinions are
slowed down in their rotation on the pinion pins.
The carrier and pinions then change the direction
of load against the internal gear causing it to re-
volve clockwise with the carrier and sun gear at
the same speed. Because the output shaft and
carriers are connected to the accel-a-rotor in
the coupling, the accel-a-rotor is also turning
the same speed as the drive and driven member
so that it has no effect in multiplying torque in
the coupling,

Both carriers and the output shaft are common,
the front sun gear and rear internal gear are
common, and the front internal gear and rear unit

sun gear are turning at approximately the same
speed, thus the entire train must revolve as one
common unit in direct drive.
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COUPLING FULL

FRONT CLUTCH - RELEASED
REVERSE CONE - APPLIED

BAND - RELEASED

o

Fig. 3-207 Reverse

REVERSE

FLUID COUPLING—FULL

FRONT CLUTCH—RELEASED

RATIO: 3.57:1

BAND—RELEASED

REVERSE CLUTCH—APPLIED

ACCEL-A-ROTOR—EFFECTIVE

Power from the engine is mechanically trans-
mitted through the flywheel, damper assembly and
torus cover to the drive torus member. Engine
torque is then hydraulically transmitted through
oil to the driven torus member. OQil from the
driven torus member is then directed against the
accel-a-rotor which re-directs the force of the
oil back to the drive member in such a way as to
assist in turning the drive member. Engine torque
through the coupling is then multiplied and applied
to the mainshaft and rear unit sun gear,

The rear unit sun gear then drives the rear unit
pinions as idlers which in turn drive the rear unit
internal gear in a counterclockwise direction.

Since the rear unit internal gear is turning
counterclockwise, the front unit sun gear is turn-

ing counterclockwise, The reverse cone is holding
the front unit internal gear stationary so that the
front unit pinions and carriers are compelled to
walk around the front internal gear in counter-
clockwise direction in reduction. The output shaft
is common with the front and rear carrier so the
output shaft is turning counterclockwise or in
reverse at a reduction.

The effect of the force of the oil in the coupling
is such that the accel-a-rotor is imparting an
additional ,3 times engine torque to the carrier
and output shaft in the reverse direction,

The total reduction in reverse is due to the 1.3
coupling torque ratio times the 2,51 gear ratio
plus the .3 engine torque action on the accel-a-
rotor and output shaft in the reverse direction.
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VALVES AND THEIR FUNCTION

PRESSURE REGULATOR VALVE

Controls line pressure by regulating the output
of the pump.

This valve is constructed with two areas where
pressures can be applied to create forces which
either add to or subtract from the pressure regu-
lator spring force and thus either boost or drop
the line pressure.

THROTTLE VALVE

A regulator valve which generates a pressure
proportional to carburetor opening.

This valve senses carburetor opening through
the throttle valve spring and T.V, plunger (band
apply valve) which is operated mechanically by
the throttle linkage.

The T.V. pressure increases 5 p.s.i. when the
oil temperature reaches approximately 75°F. This
is accomplished by a bimetal thermostatic ele-
ment which contacts the throttle valve at temp-
eratures less than 75 F. with a force that opposes
the force of the regulator spring.

The T.V. plunger also functions as a band apply
valve which provides an auxiliary band feed when
the throttle is opened.

GOVERNOR

The governor contains two valves of different
weight which rotate with the output shaft and thus
generate two pressures proportional to the vehicle
speed.

G-1 pressure senses the low speeds and G-2
pressure the higher speeds.

COMPENSATOR VALVES

The compensator valves generate a pressure
that varies with T.V. pressure in a manner some-
what proportional to an engine torque curve,

MANUAL VALVE

The manual valve distributes pressures to place
the transmission in either neutral, drive range,
super range, lo range, or reverse. It is controlled
mechanically through a linkage from the selector
lever.

2-3 SHIFT VALVE

The 2-3 shift valve initiates the 2-3 and 3-2
shifts by sensing a balance between T.V. and G-1
governor pressures,

3-4 SHIFT VALVE

The 3-4 shift valve initiates the 3-4 and 4-3
shifts by sensing a balance between T.V. and both
G-1 and G-2 governor pressures,

COUPLING FEED LIMIT VALVE

This valve is located in the pump body and pro-
vides a direct feed to the coupling from the pump
in first, reverse and third with light throttle, It
is controlled by coupling signal pressure but
opens only when coupling signal is greater than
90 psi.

COUPLING EXHAUST VALVES

The coupling exhaust valves are located in the
torus cover assembly and they seal the coupling
exhaust ports whenever coupling signal pressure
is directed to close them,

COUPLING TIMING VALVE

The coupling timing valve controls the dump and
fill of the coupling,

It is controlled by front clutch pressure on 2-3
shift and delays the dump of the coupling until
clutch capacity is sufficient to carry the drive
load.

On a 3-4 shift it is controlled by lst, 2nd and
4th pressure and shifts immediately after the 3-4
shift valve.

BAND RELEASE ACCUMULATOR VALVE

The band release accumulator is a safety device
designed to release the band and prevent a locked
transmission in the event the coupling timing
valve should stick and not move during a 2-3 shift.

In the interval after the shift of the 2-3 valve
and before the shift of the coupling timing valve,
coupling pressure which is channeled through both
the 2-3 shift and coupling timing valves starts to
feed band release. If the coupling timing valve
functions, it dumps the coupling and exhausts band
release before the band release accumulator com-
pletes its stroke, and thus the band remains on.
However, should the coupling timing valve stick,
the band release accumulator valve would com-
plete its stroke and allow coupling pressure to
build up and release the band,

PRESSURE BOOST VALVE

The pressure boost valve controls the flow to
the line boost area of the pressure regulator
valve and to the pressure drop valve, It is shifted
by front clutch pressure and is timed to move
after the clutch has assumed the drive,
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ADJUSTER SCREW

BAND ___—J

SERVO PISTON ——'--—"—-——J

Fig. 3-208 Band Servo

PRESSURE DROP VALVE

The pressure drop valve controls the flow to the
line drop area of the pressure regulator valve,
It generates a varying pressure inversely pro-
portional to T.V. pressure which results in a
modulated line pressure.

LOW THROTTLE EXHAUST VALVE

The low throttle exhaust valve is a valve which
senses drive conditions relative to overrun by
shifting at 15 psi T.V. pressure. It provides
an immediate band release on overrun 3-4 shifts
and a rapid clutch exhaust on overrun 3-2 shifts,

3-2 DOWNSHIFT VALVE

The 3-2 downshift valve regulates the exhaust
of the front clutch on throttle 3-2 downshifts. It
is designed to allow the clutch to slip momentarily
until the coupling is full enough to assume the
drive without excessive engine flare,

FRONT CLUTCH EXHAUST VALVE

The front clutch exhaust valve controls the du-
ration of front clutch slipping during a throttle
3-2 downshift, It provides a wide open clutch
exhaust when coupling pressure is sufficient,

DETENT VALVE

The detent valve initiates the part throttle 4-3
and the detent 4-3 and 3-2 shifts. It is operated
mechanically by the T.V. linkage.

REVERSE BLOCKER VALVE

The reverse blocker valve prevents a shift into
reverse at speeds above 13 M,P.H. It is controlled
by G-1 pressure and provides a mechanical stop
for the manual linkage.

BAND RELEASE VALVE

The band release valve senses a balance be-
tween spring pressure and coupling feed and com-
pensator pressure to control the flow of band
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release pressure in conjunction with coupling
pressure,

3-4 BOOST VALVE

The 3-4 boost valve provides a momentary
increase in pump pressure to fill the coupling
quickly on a light throttle 3-4 upshift.

T.V. PRESSURE

Under some conditions it is desirable to pro-
vide for greater acceleration and/or greater pull-
ing power, such as climbing hills, etc. To
accomplish this, higher shift speeds are required.
This is accomplished by an oil pressure that will
oppose the effect of governor pressure in opening
the shift valves, This pressure, called T.V,, is a
regulated pressure and is directly proportional to
throttle opening, which is regulated by the driver,
Therefore, at the driver’s option, the shift speeds
can be raised or lowered to insure suitable shift
speeds for operation under all driving conditions,

When the accelerator pedal is depressed, link-
age connected with the carburetor and the ac-

Fig. 3-209 Fluid Coupling and Accel-a-rotor

celerator pedal acts against T.V. plunger, opens
the throttle valve and allows main line pressure to
become regulated T.V. pressure.

T.V. pressure is directed to the shift valves to
assist spring pressure to hold the shift valve
closed against governor pressure, Governor pres-
sure increases with car speed until it can over-
come spring and T.V. pressure causing the shift
valve to open and the shift to occur.

FLUID COUPLING AND
ACCEL-A-ROTOR

The fluid coupling and accel-a-rotor consists
of three members located within an oil filled
housing. The drive and driven members are
shaped like halves of a split torus, having a series
of radially arranged vanes within them. The accel-
a-rotor consists of a series of curved blades
mounted radially on a hub, The accel-a-rotor
is located between the drive and driven coupling
members,

The drive coupling member is connected to and
driven by the engine, the driven coupling member
is connected to the main shaft and rear unit sun
gear, the accel-a-rotor is connected to the car-
rier shaft or output shaft,

OPERATION

Step 1. The engine turns the coupling drive
member thus causing the drive member
to force the oil against the vanes of the
driven member, forcing the driven
member to turn,

Step 2, After the oil has acted on the driven
member the oil is routed to the accel-
a-rotor,

Step 3. The oil flow rushing out of the curved
blades of the accel-a-rotor is then
directed back to the drive member in
such a way as to impart an additional
driving force to the back side of ‘the
drive member vanes., This additional
driving force, plus the energy added to
the flowing oil from engine power, al-
lows an even greater force of oil to be
directed against the vanes of the driven
member,

This causes the torque on the driven
member to be multiplied.

In first, the fluid coupling and accel-a-rotor
provide an increase of 1.3 times engine torque
to the rear unit, thus increasing the over-all
ratio, In second, the accel-a-rotor phases out
allowing the coupling to transmit engine torque,

In third, the coupling is emptied and not used,
Drive, through the transmission, is complete
mechanical drive.
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In fourth, all three members of the fluid cou-
pling are turning at approximately the same speed,
therefore, the accel-a-rotor is no longer effec-
tive, Because of the over-all transmission design,
the coupling is required to carry only 40% of the
engine torque.

During reverse operation the coupling and ac-

cel-a-rotor are again capable of increasing torque
output from the engine by 1.3.

OPERATION OF THE PUMP

The transmission pump is of the variable dis-
placement high capacity type and is engine driven.

PUMP INTAKE

38901 ® ¥31002 O1

15009

JNSS3Yd
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LINE PRESSURE

Fig. 3-210 Pump Operation
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A variable capacity type pump is one that will
vary its output according to the oil flow and pres-
sure requirements of the transmission. The effort
required to drive the pump is only great when the
demand for oil is great, consequently, large pump-
ing capacity can be obtained at low pump speeds
without having large pumping loads at high speeds.

The rotor of the pump is engine driven and
carries vanes, Oil trapped between vanes at the
suction or intake side is moved to the pressure
side in greater quantity than oil from the pressure
side is moved to the suction side,

Variable output of the pump is obtained in the
following manner,

When the slide is in the up position maximum
volume will be delivered. When the slide is in the
middle ‘‘neutral’’ position no volume will be de-
livered.

Two springs are located on the bottom of the
slide. The longer spring keeps the slide in the up
or prime position so that the moment the engine
is started the slide will be in the prime position
and full output will be obtained.

The small spring or inner spring acts as a
bumper keeping the slide from returning to a full
exhaust position if the demand for oil falls quickly.

MAIN LINE PRESSURE

Main line oil pressure from the pump is direct-
ed to the end of the pressure regulator valve,
The valve will then move against the pressure
regulator spring. The pressure regulator spring,
having a predetermined value, will then produce a
constant pressure, The lands on the pressure
regulator valve direct pressure to either the top
or bottom of the pump slide, Pressure to the bot-
tom will force the slide into the up or pumping
position, Pressure to the top of slide will force
the slide downward to the neutral position,

When line pressure drops the pressure regula-
tor spring will move the pressure regulator valve
against reducing line pressure, thereby moving
the valve so that a feed hole in the valve indexes
with a passage to the underside of the slide caus-
ing the slide to move upward to the prime position,
thereby causing pump output to increase.

Conversely, if there is little or no oil demand
from the transmission, pressure will increase and
move the pressure regulator valve so that main
line oil is directed to the top of the slide moving
the slide to the down position reducing output,

Therefore, the pressure regulator valve will
produce consistent pressure determined by the
pressure regulator spring.

BOOSTED LINE PRESSURE

A higher pressure may be obtained by directing
a pressure called line boost pressure behind the
pressure boost plug, compressing the pressure
regulator spring, which increases the spring load,
thus raising pressure.

LOWER VARIABLE LINE PRESSURE

A lower pressure for certain types of operation
may be obtained by directing line drop oil to the
main line oil side of the pressure regulator valve,
This will work against spring pressure sending
line pressure to the top of the slide moving it
toward the lower output position, This line drop
oil will reduce main line pressure as the line drop
pressure increases, Also, included in the pump is
the coupling limit valve which is used to fill the
coupling.

BAND SERVO OPERATION

A hydraulic servo assembly is used to apply and
hold the band to the rear unit internal gear.

The band servo is designed to function in three
phases to provide for a smooth application of the
band during a shift from neutral to drive or fourth
to third,

During the first phase of band servo operation,
some of the oil which is directed under the piston
to apply the servo is allowed to leak or exhaust
through the orifice located in the piston, This
allows the pressure under the piston to build up
slowly while the entire servo piston assembly
moves up against the release spring positioning
the band on the internal gear.

As the band continues to tighten about the rear
internal gear, the piston pin encounters resistance
and tends to stop its travel, The servo piston then
continues to travel upward on the piston pin
against the force of the large accumulator spring
and applies a greater force to the piston pin.
Finally, as the piston makes contact with the
spring retainer, the second orifice becomes sealed
off to permit an even faster build upof servo apply
pressure, The piston is now in direct contact with
the spring retainer and piston pin to apply the full
final force of the applied pressure to the band,

FRONT CLUTCH ACCUMULATOR

The front clutch accumulator is a cushioning and
timing device which enables the front clutch to
apply smoothly under all throttle conditions. Re-
gulation is necessary due to the varying torque
loads that the front clutch is subjected to. For
example, with light throttle conditions the front
clutch will be applied slowly with a minimum of
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compensator pressure, conversely with full throt-
tle operation the front clutch is applied quickly
with greater compensator pressure required.

The accumulator body contains two opposed sets
of springs and pistons. One is called the upper
accumultor piston and spring, and the other, lower
accumulator piston and spring, with each piston
acting against spring pressure,

Whern the front clutch is engaging, front clutch
apply oil is also directed to the front clutch ac-
cumulator, Front clutch o0il compresses the
pistons against spring pressure, causing the ac-
cumulator to absorb an amount of clutch apply oil.
During the initial application of the front clutch
piston, a comparatively small quantity of clutch
apply oil is diverted to the accumulator. When the
clutch piston is stroked to its apply position, the
accumulator pistons move against spring pressure
and the amount of oil absorbed by the accumulator
will increase, thereby, slowing the flow to the
front clutch. Since the pistons moving against
their springs meet increasing resistance to their
motion, the oil pressure applying the front clutch
increases gradually to provide a smooth appli-
cation,

When the pistons reach the end of their strokes,
the front clutch pressure rises to main line pres-
sure to insure positive and complete engagement
following the shift.

FRONT CLUTCH
APPLY PRESSURE

lfl T.V. PRESSURE

LINE PRESSURE

COMPENSATOR PRESSURE

Fig. 3-211 Front Clutch Accumulator

COMPENSATOR

Further control of front clutch pressure as pro-
duced by the accumulator is obtained by the
primary and secondary compensator valves and
springs, also a compensator limit valve and
spring. The purpose of these valves and springs
is to provide pressure to the accumulator to help
the lower accumulator piston spring to resist
piston motion, and thus further increase the front
clutch pressure during shifting, T.V. pressure,
along with spring pressure, acts against the prim-
ary compensator valve allowing drive oil to enter
the compensator line and fill the accumulator. The
compensator limit valve limits the maximum
amount of compensator pressure under full and
part throttle conditions.

When T.V. pressure is low, the compensator
pressure is low, and the secondary compensator
valve is held against its stop by the secondary
compensator valve spring. When T.V. pressure
is high, the secondary compensator valve is
pushed against the primary compensator valve by
higher compensator pressure, It then moves with
the primary compensator valve, When the front
clutch oil is fed into the accumulator, compensa-
tor oil is forced over to the compensator valves
where it pushes open the primary valve and dis-
charges compensator oil to exhaust. The resis-
tance of the compensator valves to permitting
compensator o0il to be exhausted controls the
compensator pressure which helps to control the
front clutch pressure during a shift,

GOVERNOR OPERATION

The governor is a centrifugal type, rotating with
the transmission output shaft to generate two
speed controlled oil pressures which are primari-
ly used in the control valve assembly to initiate
the shifts.

g oureut
g svam

2] — Gz )

Fig. 3-212 Govemnor Operation
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G-1 PRESSURE

As the governor rotates with the output shaft,
centrifugal force acting on the G-1 or primary
governor valve tends to throw the valve outward.
Main line pressure to the governor is then ported
into the G-1 passage where it can act on the large
land of the G-1 valve to provide a force in the
opposite direction to the centrifugal force. The
G-1 valve will then move to close off the incoming
line pressure and allow G-1 pressure to exhaust
until the force of G-1 pressure acting against the
centrifugal force is equal to the centrifugal force.
The G-1 valve continues to regulate against cen-
trifugal force so that G-1 pressure is propor-

tional to output shaft speed.

G-2 PRESSURE

The second governor valve is called the G-2 or
secondary governor valve, As centrifugal force
throws the G-2 valve outward, G-1 pressure is
admitted to the G-2 passage. G-2 pressure then
acts against the large land of the G-2 valve to
oppose the centrifugal force. G-2 pressure then
regulates to a value directly proportional to out-
put shaft speed.

G-2 pressure is designed to be more sensitive
at the higher car speeds.
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OIL CONTROL
CIRCUITS
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OIL CIRCULATION DESCRIPTION

NEUTRAL—ENGINE RUNNING

COUPLING—FULL

FRONT CLUTCH—OFF

Whenever the engine is running line pressure is
always directed to the:

Pressure Regulator Valve
Coupling Feed Limit Valve
Coupling Signal Valve
Pressure Boost Valve
Throttle Valve

Manual Valve

3-4 Governor Valve (2 places)
Pressure Relief Valve

BASIC CONTROL

Line pressure through the coupling signal valve
is directed into the coupling signal passage. Sig-
nal oil closes the coupling exhaust valves to seal
the coupling and opens the coupling feed limit
valve to allow line pressure to fill the coupling.
Line pressure through the orifice at the 3-4 gov-
ernor valve provides an additional source for
coupling feed,

Line pressure at the manual valve flows into
the PNR passage which in turn flows through the
2-3 valve to become 3rd and 4th oil which flows
through the coupling timing valve to become band
release oil, Band releases o0il and the servo
spring releases the servo and band to provide
neutral,

PRESSURE CONTROL

The pressure relief valve provides for the ex-
haust of abnormally high pressures (above ap-
proximately 230 psi) if the pressure regulator
or pump slide should stick.

Line pressure to the throttle valve is regulated
to a variable pressure called T.V, pressure, The
throttle valve, which regulates T.V. pressure is
controlled by the T.V. spring and band apply valve
through adjustable linkage from the carburetor
throttle. As the throttle is opened, the linkage
depresses the band apply valve to increase the

REVERSE CONE—OFF

BAND—OFF

force of the T.V. spring, thus causing the throttle
valve to regulate T.V. pressure to a higher value,
T.V. pressure is designed to vary in proportion
to throttle opening and is used throughout the
control system to activate or control different
valves at various times in relation to throttle
opening,

With the manual valve in the neutral position,
line pressure is directed into the line drop feed
passage to the pressure boost valve to become
the source for line drop signal oil in third., Line
pressure to the pressure boost valve is directed
into the line drop signal passage and line boost
passage. Line drop signal oil is then routed to the
pressure drop valve, Throttle pressure acting on
the pressure drop valve regulates line drop signal
to a variable decreasing line drop pressure which
is applied against the pressure regulator valve,
Throttle pressure acting on the pressure drop
valve regulates line drop signal to a variable
decreasing line drop pressure which is applied
against the pressure regulator valve., Line boost
oil is directed against the boost plug in the pres-
sure regulator to compress the spring for higher
line pressures.

At light throttle, line drop pressure is maxi-
mum, thus causing the greatest drop in line pres-
sure, At full throttle, line drop pressure is
regulated to exhaust resulting in high line pres-
sure, Line pressure then is controlled to vary
according to throttle opening from 131 to 170 psi.

Line pressure to the governor will become two
variable governor pressures; G-1 and G-2. These
pressures vary in proportion to output shaft or
vehicle speed. G-1 being more sensitive at the
lower speeds and G-2 being more sensitive at
high vehicle speeds, Governor pressure is used
to initiate the 2-3 and 3-4 shifts,

SUMMARY

The coupling is filled and the band is released,
thereby causing the transmission to be in Neutral,
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DRIVE RANGE—FIRST AND SECOND

COUPLING—FULL

REVERSE CONE—OFF

FRONT CLUTCH—OFF

BAND-ON (Except Coasting)

When the selector lever is moved to the Drive
position, the manual valve is repositioned to allow
line pressure to flow into the Drive oil circuit.
Drive oil flows to the following:

Band apply valve to provide a source for band
apply pressure,

Primary compensator to provide a source for
compensator,

2-3 governor valve to become second oil.

3-4 valve to provide a source for band apply
pressure,

BASIC CONTROL

As the accelerator is depressed sufficiently to
drive the vehicle, the band is applied by oil from
three sources. One, the band apply valve opens
to allow drive oil to enter the band apply passage,
applying the band.

Two, Drive oil to the 2-3 governor valve feeds
the second oil passage, second oil flows through
an orifice and a ball check to provide another
source of band apply oil.

Three, T.V. pressure flowing past the detent
valve enters the part throttle T.V. passage and
acts against the 3-4 T.V. valve thus closing the
3-4 valve system against the springs. Drive oil
through the 3-4 valve then also feeds the band
apply system,

If the accelerator is released to allow the vehi-
cle to coast (at speeds below where an upshift can
occur) the band apply valve will close to shut off
its source to band apply. The detent valve will

also close cutting off the source of part throttle
T.V. pressure, this causes the 3-4 valve system
to open thus cutting off Drive oil from entering
the band apply circuit, Instead, band apply at the
3-4 valve is connected to the T.V. circuit thus
causing the band apply pressure to drop. The low
T.V. pressure tending to apply the band and the
loss of the self-energizing action of the band dur-
ing coasting allows the band to release and the
vehicle to coast freely.

PRESSURE CONTROL

Pressure control in first is identical to Neutral.

TIMING CONTROL

Second and fourth oil is routed to the band re-
lease accumulator to charge the band release
accumulator for use during a 2-3 shift,

Second and fourth oil is also directed to the
band release timing valve and 3-4 boost valve for
use during the 3-4 shift,

Drive oil to the primary compensator valve is
regulated by T.V. pressure acting on the primary
compensator valve to become compensator pres-
sure, Compensator pressure is designed to vary
in proportion to engine torque and is routed to the
clutch accumulator and the band release valve for
use during a 2-3 and 3-4 shift.

SUMMARY

The coupling is filled and the band is applied
causing the transmission to be in 1lst or 2nd
depending on the effectiveness of the torque
multiplier.
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DRIVE RANGE—THIRD

COUPLING—EMPTY

REVERSE CONE—OFF

With increased vehicle speed and G-1 pressure,
the force of G-1 acting on the 2-3 governor valve
will overcome the force of the 2-3 modulated T.V.
pressure, This causes the 2-3 shift valve to open,
which allows drive oil to enter the front clutch
apply passage. Simultaneously, T.V. to the 2-3
regulator valve is cut off at the 2-3 shift valve,
and 2nd oil, which charged the band release
accumulator, is exhausted through the 2-3 shift
valve,

BASIC CONTROL

Front clutch oil from the 2-3 shift valve applies
the clutch and repositions the coupling timing
valve against the spring to cut off coupling signal
oil and coupling feed oil, The coupling exhaust
valves then open allowing the coupling to empty.

PRESSURE CONTROL

Front clutch oil repositions the pressure boost
valve against line pressure and the spring. This
cuts off line pressure from entering the line boost
and line drop signal passages. Line drop feed
line oil again enters the line drop signal passage.
The result is a dropped line pressure which
varies with throttle (74-105 psi).

TIMING CONTROL

Front clutch oil to the front clutch accumulator
is accumulated at varying rates and pressures
depending on the amount of compensator pressure
present in the accumulator. This in turn deter-
mines the time and pressure required to apply
the front clutch smoothly for either a gentle ap-
plication at light throttle or a firm application
at heavy throttle,

Front clutch oil is used to reposition the pres-
sure boost valve because it acts as a signal oil
which notifies the pressure boost valve that suf-
ficient clutch pressure is present to carry third
torque before allowing line pressure to drop.

FRONT CLUTCH—ON

BAND—ON

Also, it prevents line pressure from dropping
in the band servo until the shift to third is com-
pleted (torque on the band in second is greater
than in third) thus preventing the band from slip-
ping in second.

FAIL SAFE FEATURES

To provide a safety feature, coupling feed pres-
sure in first and second is orificed and directed
past a ball check into the fourth band release
passage and brought against the 2-3 shift valve,
With the 2-3 shift valve open, fourth band release
oil enters the third and fourth passages. If for
any reason the coupling timing valve should re-
main in second position when clutch pressure is
applied to it, third and fourth oil will flow through
the coupling timing valve to the band release
accumulator and will cause the accumulator to
complete its stroke and allow pressure to build up
on the release side of the band servo.

Band release accumulator oil which charged
the band release accumulator is exhausted through
the low throttle control valve into either the sec-
ond and fourth oil passages.

This releases the band and shifts the trans-
mission to fourth preventing the transmission
from becoming locked up as it would be if the
coupling were filled with the band and clutch on,

If the coupling timing valve moves as it should,
the band release passage will exhaust at the cou-
pling timing valve and allow line 2nd and 4th
oil through the coupling timing valve to recharge
the band release accumulator,

SUMMARY

The coupling is exhausted with the clutch and
band applied, thus placing the transmission in
third,
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DRIVE RANGE—FOURTH

COUPLING—FULL

FRONT CLUTCH—ON

As vehicle speed increases further, G-1 and
G-2 pressure and the springs acting on the 3-4
shift valve train will overcome the force of the
T.V. pressure on the 3-4 shift valve, The shift
valve will then open allowing line pressure to
enter the 2nd and 4th and fourth coupling fill
passages.

BASIC CONTROL

Second and fourth oil repositions the coupling
signal and timing valves against front clutch pres-
sure to again allow coupling signal oil to close
the coupling exhaust valves, sealing the coupling.
Fourth coupling feed oil, enters the coupling feed
passage to begin filling the coupling, Simultane-
ously, 2nd and 4th oil is resting on the band re-
lease timing valve, as coupling pressure reaches
the desired value it opens the band release timing
valve allowing 2nd and 4th oil to enter the 4th
band release passage. Fourth band release oil
then flows through the coupling timing valve to
become band release oil. This causes the band to

REVERSE CONE—OFF

BAND-—OFF

release as the coupling reaches the proper charge
pressure,

PRESSURE CONTROL

The normal operating pressure in fourth is the
same as third except as follows:

During light throttle 3-4 shifts below
approximately 25 psi T.V, pres-
sure, the low throttle control valve
is positioned by the spring to allow
2nd and 4th oil to flow to the end of
the 3-4 boost valve positioning it
against the spring. This allows 2nd
and 4th oil to flow past the 3-4 boost
valve to the pressure boost valve
providing line boost, Line boost as-
sists in providing a more rapid cou-
pling fill, As the coupling reaches
operating pressure, coupling oil act-
ing on the spring end of the 3-4 boost
valve shifts the valve to cut off 3-4
boost oil to the pressure boost valve
thus restoring the normal 4th speed
oil pressure of 74-105 psi.
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SUPER RANGE—THIRD

COUPLING—EMPTY

FRONT CLUTCH—ON

Qil flow in super range third is primarily iden-
tical to that in drive range third with the following
exceptions,

BASIC CONTROL

Super range pressure from the manual valve is
directed through the ball check against the large
end of the 3-4 shift valve to prevent a 3-4 shift
from normally occurring in the super range.*

*As a safety feature, it is possible

REVERSE CONE—OFF

BAND—ON

to obtain a 3-4 upshift in the super
range but only above the speed at
which the normal drive range through
detent 3-4 upshift occurs. (Approxi-
mately 60 M.P.H.).

PRESSURE CONTROL

When the manual valve is in the Super position,
the line drop feed passage is cut off. This stops
the source of line drop pressure so that line pres-
sure is constant at approximately 105 psi re-
gardless of throttle opening.
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LO RANGE—SECOND

COUPLING—FULL

FRONT CLUTCH—OFF

When the selector lever is placed in the ‘‘Lo”’
position, the manual valve is moved to uncover
an additional source of pressure, Lo Oil.

Lo Oil is directed to two locations:

1. Against the large end of the 2-3 governor
valve to work against the force of G-1
pressure,

REVERSE CONE—OFF

BAND—ON

2. Through the ball check valve, past the 2-3
T.V. regulator valve to act against the 2-3
shift valve to further assist in keeping the
2-3 shift valve closed against G-1 pressure.

The transmission will never shift above second
in the Lo Range.
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REVERSE

COUPLING—FULL

FRONT CLUTCH—OFF

In reverse the coupling is full, the front clutch
is released, the reverse cone applied, and the
band is released.

Line pressure is directed to the:

1. Throttle Valve

2. Governor

3. Line Boost Valve

4, Manual Valve

5. Coupling Signal Valve

6. Pressure Regulator

7. Coupling Feed Limit Valve
8. 3-4 Governor Valve

Drive, Super and Lo Range Oil is exhausted at
the manual valve,

BASIC CONTROL

Line pressure, through the coupling timing

REVERSE CONE—ON

BAND-— OFF

valve, enters the signal passage to close the cou-
pling exhaust valves and open the coupling feed
limit valve for coupling fill.

Reverse pressure from the manual valve is
directed to apply the reverse cone clutch, thus
holding the front unit internal gear stationary.

PNR pressure from the manual valve flows
through the 2-3 valve to become 3rd and 4th oil
which flows through the coupling timing valve to
become band release oil., This provides a positive
release of the band in reverse.

PRESSURE CONTROL

Line pressure flows into the line boost and line
drop signal passage to provide a variable line
pressure similar to that obtained in first and
second,

SUMMARY

The coupling is full, the reverse cone is ap-
plied, thereby placing the transmission inreverse,
Reverse pressure to the 2-3 T.V, valve directs
reverse pressure behind the 2-3 shift valve to
prevent the 2-3 shift valve from upshifting.
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OPERATIONS NOT REQUIRING
REMOVAL OF TRANSMISSION

Some of the component parts of the trans-
mission can be removed without removing the
transmission from the car, The procedures for
such operations are not specifically outlined; how-
ever, the basic procedure and specifications out-
lined under ‘‘Disassembly of the Transmission’
and ‘‘Assembly of the Transmission’ will apply.

Units that may be readily removed from the
transmission are:

Limit Valve

Pressure Regulator Valve
Companion Flange

Rear Oil Seal

Oil Filler Pipe

0Oil Pan

Rear Bearing Retainer

Units that can be removed after oil pan re-
moval are:

Control Valve Assembly-Loosen band adjusting
screw before removing control valve assembly,
After installing control valve assembly, refer
to Service Adjustments to adjust band.

Parking Linkage

Channel Plate

Band Adjusting Screw & Nut

Accumulator-Servo

Throttle and Manual Control Levers, Shafts
and /or Seals

Oil Cleaner, Oil Pump Intake Pipe, and ‘‘O”
Ring Seals :

Units that can be removed after Rear Bearing
Retainer removal are:

Speedometer Drive Gear
Governor
Reverse Blocker Valve

Rear Bearing

REMOVAL (TRANSMISSION ASSEMBLY)

1. Install Engine Support Tool J-8974,

2. Remove oil filler tube and breather tube.

3. Disconnect propeller shaft, shift and throttle
linkage, cooler lines and speedometer cable,

4. Remove exhaust pipe and transmission rear
cross support bar,

5. Place transmission lift in position and remove
transmission to engine bolts,

INSTALLATION (TRANSMISSION ASSEMBLY)

When installing transmission, lubricate threads
of transmission to engine block bolts with Part
No. 980131 lubricant, and torque 20-25 ft. lbs. In-
stall the 6 longer bolts at the rubber mounts and
the 2 shorter bolts in the upper case cover holes,
These holes are not rubber insulated. Install two
safety washers, one on each side at the lower in-
sulated holes, next to the rubber insulator. Fill
transmission with fluid and adjust linkage under
‘‘Service Adjustments’’,

NOTE: Use sealer on breather tube where it is
installed in transmission.

GENERAL SERVICE PRECAUTIONS

Extreme care should be exercised in the clean-
ing and inspection of all transmission parts, All
parts should be inspected on an individual basis
for nicks, scratches, etc, It should be remember-
ed that it is important to distinguish between parts
that are simply worn in and those which are worn
to a degree that complete replacement is neces-
sary. Many of the transmission parts are made of
aluminum; therefore, care should be exercised in
their handling, both while as loose parts and dur-
ing assembly and disassembly. Screws and bolts
can become damaged through improper installa-
tion of bolts.

There are several self-locking bolts in the
transmission which will be cadmium plated (bright
color). These bolts should be tight fitting during
the complete process of removal and installation,
If these bolts are loose fitting, then they should
be replaced and if they are still loose then the
mating or part into which they are installed should
be replaced.

If the self-locking bolts are extremely difficult
to install, then they should be removed and lubri-
cated, Also, any other bolt or screw that threads
into aluminum should be installed carefully as
cross-threading may result. If cross-threading
is observed and the bolt or screw is loose or
cannot be fully installed then the part should be
repaired with a heli-coil.

It is important that the highest standards of
cleanliness be observed in repair of a Hydra-
Matic transmission as even a relatively small
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particle of dirt can cause a transmission mal-
function. Wash all parts thoroughly before re-
assembly making certain that any small burrs or
metal particles are completely removed.

Also, metal oil seal rings should be replaced
if visual inspection indicates they are defective,
All gaskets, seals, and washers should be re-
placed as indicated in the Disassembly and As-
sembly section,

Before disassembly of the unit, thoroughly clean
the exterior,

Seal protecting tools must be used when assem-
bling the units to prevent damage to the seals.
The slightest flaw in the sealing surface of the
seal can cause an oil leak.

The internal snap rings should be expanded and
the external snap rings compressed if they are to
be reused. This will insure proper seating when
installed, DO NOT REUSE TRUARC SNAP RINGS,

During assembly of each unit, all internal parts
must be lubricated with Hydra-Matic oil.

Gears that may be installed either way should
be installed the same as they were removed. If
gears are not installed the same, the tooth con-
tact would change which could result in noisy
gears.

PARTS CLEANING AND INSPECTION

After complete disassembly of a unit, all metal
parts should be washed in a clean solvent and
dried with compressed air. All oil passages
should be blown out and checked to make sure that
they are not obstructed, The small passages, such
as in the front pump slide, should be checked with
tag wire, All parts should be inspected to deter-
mine which parts are to be replaced.

The various inspection of parts are as follows:

1. Inspect linkage and pivot points for excessive
wear,

2, Bearing and thrust surfaces of all parts
should be checked for excessive wear and
scoring.

3. Check for broken seal rings, damaged ring
lands and threads.

4, Mating surfaces of castings and end plates
should be checked for burrs and irregulari-
ties. If a good seal is not apparent, burrs and
irregularities may be removed by lapping the
surface with crocus cloth. The crocus cloth
should be held on a flat surface, such as a
piece of plate glass.

5. Castings should be checked for cracks, sand
holes and porosity.

6. Gear teeth should be checked for chipping,
scoring, and excessive wear,

7. Valves should be free of burrs and the shoul-
ders of the valves must be square. Any burrs
or irregularities may be removed by honing.
Valves should be free to slide in their re-
spective bores.

Inspect torus members and accel-a-rotor for
damaged vanes.

8. Inspect composition clutch plates for damaged
surfaces and loose facings. If flakes of facing
material can be removed with the thumbnail,
the plates should be replaced; however, com-
position plate discoloration is not an indica-
tion of failure.

9. Inspect steel clutch plates for scored surfaces
and damaged lugs. The equally spaced waves
must be ,008" to .012" and can be checked by
placing the plates on a flat surface.

10. Inspect springs for distortion or collapsed
coils, Slight wear (bright spots) on the sides
of the springs are permissible.

11. When inspecting bushings, fit the mating part
into the bushing and observe the amount of
looseness. Bushing clearance is excessive if
more than .008" exists when checked with a
wire feeler gauge.

12, If the transmission shows evidence that for-
eign material has circulated throughout the
transmission or if the oil strainer is dirty,
it should be discarded and a new one installed.

Disassembly of Units from Transmission Case

1. Remove the transmission filler pipe “‘O’’ ring
seal from side of transmission case before
installing transmission in fixture. (Fig. 3-220)

0" RING -
SEAL

Fig. 3-220 Removing Filler Pipe "O" Ring Seal
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TOOL J-8763

Fig. 3-221 Transmission Holding Fixture

2, Install transmission holding fixture as shown
in Fig. 3-221.

3. Place transmission and holding fixture into
bench support J-6115 with the oil pan up.

4, Remove 0il pan and discard the gasket.

5. Remove cleaner assembly from transmission.
Inspect ““‘O’’ ring seal in case and replace if
damaged, (Fig. 3-222),

6. If transmission is to be completely disas-
sembled, check front unit end play as follows:

Front Unit End Play Check

~a. Remove 1 case cover to case attaching bolt
* and install tools as shown. (Fig. 3-223)

b, Position a screwdriver through case, be-
hind the flange on the output shaft. (Fig.
3-223)

c. Gently pry forward on output shaft to po-
sition units forward. Be careful not to pry
on governor weights,

d. At the same time move input shaft in or out
and record end play.

e. End play should be ,004" to .022",

[>LONG 3/8”
USS BOLT

Fig. 3-223 Checking Front Unit End Play

f. Remove tools,

NOTE: End play is corrected by chang-
ing the selective thrust washer behind the
case cover as shown in Figs. 3-275 and
3-276.

SELECTIVE THRUST WASHER CHART

PART NO. THICKNESS | COLOR IDENT.

8620697 .027'"-.029" Bright Metal
8620698 .036"-,038" Copper
8620699 .045"-,047" Black
8620700 .054"-.056" Bright and

Flats on Edge

7. Remove inside T.V. link from rear T.V. lever

"Q'" RING

"

Fig. 3-222 Removing Cleaner Assembly

"E" RING

Fig. 3-224 Removing Inside T.V. Link
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¢ FRONT
v T. V. LEVER

"ol' RmG
SEAL

OUTERT.V. k
LEVER AND SHAFT

Fig. 3-225 Removing Outer T.V. Lever "O" Ring

by removing the ‘‘E’’ retaining ring. (Fig.
3-224)

CAUTION: Do not lose spacer fram end of
detent valve,

8. Remove outer T.V, lever, ‘O’ ring and spac-
er as shown. (Fig. 3-225)

9. Remove front T.V. lever and link assembly.

10. To disengage linkage, remove ‘‘E”’ ring re-
taining front T.V. lever to inside T.V, link,

11, Loosen inside manual and detent lever lock
screw, and remove “‘E”’ ring from end of
manual shaft,

12, Slide manual shaft out of retainer to remove
valve link. (Fig. 3-226)

13. Remove manual and detent lever assembly
from rear bearing retainer, and remove the
manual shaft ““O”’ ring seal.

14. Remove control valve assembly to case at-
taching bolts,

SHAFT LOCK
SCREW

Fig. 3-226 Removing Manual Valve Link

ACCUMULATOR LOWER LOWER SPRING

PISTON AND OIL RING

ACCUMULATOR

& UPPER PISTON

SERVO ACCUMULATOR
PISTON ASSEMBLY

ACCUMULATOR
PISTON PIN

UPPER SPRING

Fig. 3-227 Servo and Accumulator Pistons

15. Loosen band adjusting screw lock nut, and
remove screw and nut. (Fig, 3-228)

NOTE: The band anchor pin is located
under adjusting screw and will fall out when
transmission is turned over,

16. Remove the control valve assembly from the
transmission case,

CAUTION: Do not loosen detent valve
spacer.

“PARKING
PAWL BRACKET

L 4

APARKING, \  PARKING
ADJUSTING SCREW _ LEVER .  SPRING

Fig. 3-228 Parking Pawl Spring
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17,

18,

19.

20,

21,

22,

Fig. 3-229 Removing Case Support Qil Seals

Remove the servo and accumulator pistons
and springs as shown in Fig, 3-227,

Unhook parking pawl spring from parking
lever, (Fig, 3-228)

Remove 2 case center support seal spring
retainers, springs and seals,

CAUTION: Retainer is under spring pres-
sure, (Fig. 3-229)

Remove the rear bearing retainer cover at-
taching bolts,

Engage the parking pawl to hold output shaft
and remove the companion flange attaching
bolt, and companion flange using Tool J-8614.
(Fig. 3-230)

If replacement of the rear seal is necessary,
remove the rear seal by driving around outer

TOOL
J-8614-2

TOOL
J-9277-1

Fig. 3-230 Removing Companion Flange

REAR BEARING
RETAINER BOLTS

23,

24,

25,

26,

Fig. 3-231 Removing Rear Bearing Retainer
edge with a sharp punch and prying out of
retainer,

Remove 3 internal and S5 external rear bear-
ing retainer to case attaching bolts, remove
breather pipe clip, and remove retainer as-
sembly with bearing and gasket. (Fig. 3-231)

Remove the rear bearing to output shaft snap
ring. (Fig. 3-232)

With parking pawl engaged, remove the speed-
ometer drive gear using Tool J-8760 and
J-6123. (Fig. 3-233)

Remove the 3 governor attaching bolts, and
remove governor,

REAR BEARING
SNAP RING

Fig. 3-232 Removing Rear Bearing Snap Ring
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TOOL J-8760 ADAPTER
WITH 3/8" X 6" BOLTS

SPEEDOMETER
DRIVE GEAR

Fig. 3-233 Removing Speedometer Gear

NOTE: Keep the parking pawl engaged,
with one hand while breaking bolts loose,
(Fig. 3-234)

27, Scribe mark on dowel of carrier and lug of
output shaft for alignment on reassembly.
(Fig. 3-235)

28. Remove the output shaft,

29. Remove the parking pawl assembly. (Fig.
3-236)

30. If replacement of pump seal is necessary,
remove it as shown, (Fig, 3-237)

31. Rotate transmission pan side down to allow
band anchor pin to fall free from case, then
rotate transmission front end up.

GOVERNOR GOVERNOR TO
ASSEMBLY UTPUT SHAFT BOLTS _

SPEED WRENCH
AND SOCKET

Fig. 3-234 Removing Governor

SCRIBE DOWL AND
LUG FOR REASSEMBLY

i )

PARKING
ASSEM

Fig. 3-236 Removing Parking Pawl

Fig. 3-237 Removing Pump Seal
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Fig. 3-238 Pump Seal Protector

EXTENSION AGAINST
WRENCH TO LOOSEN

BOLTS
o

GASKET

TORUS COVER

32,

33.

34,
35,

36.

37.

Fig. 3-240 Torus Cover Bearing

Fig. 3-241 Removing Retaining Ring

Remove eight remaining case cover to case
attaching bolts. If pump seal was not removed
install seal protector J-8828 over input shaft,
(Fig. 3-238)

Remove case cover, case cover gasket, and
pump assembly by lifting straight up.

Remove the seal protector.

Remove twelve torus cover attaching bolts,

then remove the box wrench and case cover
attaching bolt. (Fig. 3-239)

Remove the torus cover assembly by lifting
straight up on input shaft,

Remove and DISCARD the metal torus cover
to drive torus gasket. Remove the torus cover
to driven member race, thrust bearing and
race, (Fig. 3-240)

REAR UNIT
SUN GEAR

Fig. 3-242 Removing Main Shaft Sun Gear
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OIL HOLE AT FRONT
OF SHAFT

IDENTIFICATION FOR
REAR FACE OF SUN GEAR

Fig. 3-243 Rear Sun Gear

38. Rotate transmission with the pan side up and
remove retaining ring (spirlox) with an awl
or pointed tool. (Fig. 3-241)

39. Push mainshaft through driven torus and re-
move driven torus.

40. Remove the driven torus to accel-a-rotor
race, thrust bearing and second race from
accel-a-rotor,

41, Inspect and remove if necessary, two lock
type oil rings from driven torus.

42, Remove the mainshaft with sun gear and
thrust washer from the rear of the trans-
mission. (Fig., 3-242)

43, Remove the rear sun gear from the main
shaft by removing the snap ring. (Fig. 3-243)

44, Remove the drive torus and accel-a-rotor as
a unit, (Fig. 3-244)

45, Inspect and remove if damaged, one lock type
oil ring from the accel-a-rotor.

46, Remove front carrier to rear carrier shaft
snap ring. (Fig, 3-245)

47, Remove the front planet carrier assembly,
bronze thrust washer, and front unit sun gear.
(Fig. 3-246)

Fig. 3-244 Removing Drive Torus

o

CARRIER

FRONT PLANET
ARRIER ASSEMBLY

FRONT PLANET FRONT INTERNAL
CARRIER ASSEMBLY ; GEAR

BRONZE

THRUST WASHER *
. &

UNIT CARRIER

Fig. 3-247 Removing Rear Unit Carrier
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REAR
INTERNAL GEAR

Fig. 3-248 Removing Rear Internal Gear

REVERSE
STATIONARY CONE

48. Remove the rear unit carrier assembly and
internal gear bronze thrust washer from rear
of transmission. (Fig. 3-247)

Fig. 3-251 Removing Reverse Cone

49, Remove the rear internal gear. (Fig. 3-248)

50, Rotate transmission front end up.

51. Remove the front sun gear and front internal
gear backing washers and bronze thrust
washer. (Fig. 3-249)

BRONZE

THRUST WASHER 52. Remove the front unit internal gear and clutch

housing assembly by lifting straight up,

53. Remove the front internal gear to case center
support bronze thrust washer. (Fig. 3-250)

STEEL : SUNE. ' 54. Remove the stationary cone to case snap ring.
BACKING WASHER!
- " R &

e

BAND
ANCHOR LINK

REVERSE
STATIONARY CONE.

BRONZE

THRUST WASHER NTER SUPPORT

Fig. 3-250 Case Center Support Thrust Washer Fig. 3-252 Band and Band Anchor Link
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55. Remove the reverse cone and stationary cone
using Tool J-8768, Cone Remover, Slide ham-
mer, Tool J-6125 may be used if reverse cone
sticks. (Fig. 3-231)

56. Remove the case center support assembly,
If unit does not remove easily, tap on the back
of support with a brass drift. Remove the
case center support key from the transmission
case. (Fig. 3-252)

57. Lift the band and band anchor link out of case.
(Fig. 3-252)

Disassembly and Assembly of Individual Units

TRANSMISSION CASE

Disassembly

1. If pressure leak was indicated on diagnosis,
replacement of the pressure relief ball or
spring may be necessary. Pull the tapered
pin then remove spring and ball check valve,

(Fig. 3-253)

CAUTION: The spring is under consider-
able tension so extreme care should be exer-
cised during disassembly,

NOTE: Use a new pin on each assembly.

2. Remove two pressure take-off pipe plugs
from transmission case,.(Fig. 3-253)

T.V.
PRESSURL

MAIN LINE
PRESSURE

PRESSURE RELIEF
BALL RETAINING PIN

Fig. 3-253 Transmission Case

Fig. 3-254 Removing Case Support Qil Rings

Assembly
1. Install two pressure take-off pipe plugs.

2, Install the ball check valve, spring and ta-
pered pin.

CAUTION: Use extreme care when com-
pressing spring and installing tapered pin.
Case Support

Disassembly

1. Remove two lock type oil rings from case
support. (Fig. 3-254)

2. Remove snap ring as shown, (Fig. 3-255)
3. Remove tools,

4, Remove the spring retainer, 12 reverse clutch
release springs, and reverse clutch piston,
(Fig. 3-256)

J-4670-B

TOOL
T-8765

RING RETAINER

Fig. 3-255 Removing Case Support Snap Rings
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CASE
SUPPORT

REVERSE
CLUTCH PISTON

INNER AND
OUTER OIL SEALS

S.

Fig. 3-256 Reverse Clutch

Remove the inner and outer reverse piston
seals and discard.

Assembly

L

Install new inner and outer reverse piston
seals so that lip of seals will face case

support.

Install reverse piston inner seal protector
J-8843 over oil delivery sleeve of case center
support. (Fig. 3-257)

Install the reverse piston into the case center
support guiding the outer piston seal into the
support with a small screw driver. Piston
will go on only two ways because of offset
dowels, (Fig. 3-257)

Remove seal protector, J-8843,

TOOL
J-8843

REVERSE CONE
OUTER SEAL

SCREW
DRIVER

Fig. 3-257 Installing Outer Piston Seal

Install twelve reverse clutch release springs,
and spring retainer. Be sure all release
springs are properly seated in their pockets.

Place snap ring on case support and attach
all spring compressing tools. (Refer to Fig.
3-255)

Install case support spring retainer snap ring
and remove all tools,

Install two new lock type oil rings.

Front Internal Gear and Clutch Housing
Assembly

Disassembly

1,

Install Tool J-8938, (two studs) in dowel pin
holes in clutch housing assembly and secure
in vise, (Fig. 3-258)

Remove four front internal gear to clutch
housing attaching bolts.

Remove assembly from dowel pins and place
on bench, Separate the internal gear and
clutch drum by tapping on assembly to free
internal gear from dowel pins.

Remove front unit internal gear,
plate, and discs. (Fig. 3-239)

backing
Remove twenty clutch release springs, clutch
piston and outer piston seal. Discard the seal.

Remove the inner clutch piston seal from the
clutch housing and discard.

FRONT
C LTCH_‘K‘;IOUSING

Fig. 3-258 Internal Gear Attaching Bolts
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CLUTCH CLUTCH
HOUSING PISTON

/e
§ Vi =
Ve
INNER AND OUTER RELEASE
OIL SEALS SPRINGS

CLUTCH PLATES
(DRIVEN)

CLUTCH PLATES BACKING

(DRIVE)

FRONT UNIT
INTERNAL GEAR

PLATE

Fig. 3-259 Front Unit Clutch Assembly

Assembly

L.

Install a new inner piston seal on the clutch
housing, with lip of seal facing down,

Install a new outer piston seal on the clutch
piston with lip of seal facing the flat side
of piston and lubricate with No. 567196
Lubricant.

Install piston into clutch housing using small
screw driver to guide outer seal into bore.
(Fig. 3-200)

Install twenty clutch release springs into
pockets in clutch piston,

Install the front clutch backing plate over
front internal gear with counter bore facing
tooth flange on front internal gear,

Install five composition drive and five steel
driven front clutch plates alternately, nesting
them as follows: (Fig. 3-261)

a. Place a composition clutch plate over the
front unit internal gear.

b. Place a steel plate over the internal gear
and notice the position of the slight half
moon notch in the edge of the steel plate.

c, Continue

to install the composition and

steel plates alternately so that all steel
plates have their notches one above the

other.

OUTER SEAL

CLUTCH HOUSING

FRONT
CLUTCH PISTON

Fig. 3- 260

Installing Quter Clutch Piston Seal
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TABS ON CLUTCH PLATES POINT TOWARD CLUTCH
PISTON OR REAR OF TRANSMISSION

NOTCHES IN STEEL CLUTCH
PLATES LINED UP (NESTED)

Fig. 3-261 Assembling Clutch Plates

7. Carefully, place the front unit internal gear
backing plate and clutch plates over the front
clutch housing, aligning the dowel pins and
holes, and holding the lower (steel) plate in
position on the internal gear,

8. Install four front internal gear to clutch hous-
ing attaching bolts. Tighten bolts lightly and
evenly using caution so as not to pinch bottom

TORQUE

WRENCH \

~CLUTCH
HOUSING

Fig. 3-262  Assembling Clutch Housing

EXHAUST VALVE
J-88174 COVER

Fig. 3-263 Removing Exhaust Valve Covers

steel plate between internal gear and clutch
piston.

9. Install Tool J-8938 (studs) in dowel pin holes
in clutch housing assembly and secure in vise,
(Fig. 3-262) Torque 22-27 ft, lbs,

Torus Cover

Disassembly

1. Install Tools J-6122-01 Exhaust Valve Re-
tainers, then remove the exhaust valve covers
by removing the attaching screws, using Tool
J-8874. (Fig. 3-263)

2. Remove the two steel torus exhaust valve
cover gaskets and discard.

3. Remove the two exhaust valves and springs.
(Fig. 3-264)

GASKET

SCREW

COUPLING
EXHAUST VALVE

VALVE COVER

Fig. 3-264 Torus Cover Assembly
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4, Inspect and remove, if necessary, two lock
type oil rings from input shaft,

Assembly

1. Install two new lock type oil rings on input
shaft, if removed,

2, Install exhaust valve springs and valves.
3. Retain the valves with Tools J-6122-01,

4. Replace torus cover exhaust valve covers,
and new gaskets with attaching screw and
Tool J-8874, Torque to 20-25 ft. lbs. (Fig.
3-265)

5. Remove Tools J-6122-01,

Rear Bearing Retainer (Fig. 3-266)

TOOL
J-8874

EXHAUST VALVE
COVER

Disassembly

1. Remove the reverse blocker valve and spring
by removing the ‘‘E’’ ring.

Fig. 3-265

Installing Exhaust Valve Cover

ing plunger against spring tension while re-

2. Remove the detent plunger and spring by hold-

moving the retainer. (Fig. 3-267)

PARKING
PAWL BRACKET

MANUAL DETENT RETAINER

PLUNGER

SPRING

REAR
BEARING

RETAINER
SEAL

A

SNAP RING

BEARING RETAINER

PARKING PAWL
BRACKET SHAFT

"E'" RINGS

REVERSE BLOCKER
VALVE

Fig. 3-266 Rear Bearing Retainer
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Fig. 3-267 Removing Detent Plunger

3. Remove rear bearing snap ring, and remove
bearing. (Fig. 3-266)

4, If necessary to remove parking pawl bracket
shaft, remove two bracket shaft ‘‘E’’ rings,
(Fig. 3-269)

Assembly
1. Install the rear bearing and snap ring.
2, Install the detent plunger and spring, com-

press the plunger and spring and install the
retainer, (Fig, 3-267)

3. Install the reverse blocker valve and spring
into the rear bearing retainer and secure with

uEn ring.

4, Apply a coating P.O.B. #2, to outer dia-

) RKING
PAWL BRACKET [P

 PARKING PAWL
‘BRACKET SHAFT

N
'E" RINGS

Fig. 3-268 Removing Parking Pawl Bracket

TOOL J-5154

REAR SEAL

Fig. 3-269 Installing Rear Seal

meter of the rear oil seal and install with
Tool J-5154. (Fig. 3-269)

5. Install the parking pawl bracket, shaft and
spring into bearing retainer and install two
““E”" rings on shaft, (Fig. 3-270)

Governor

Disassembly

1. Inspect and remove, if necessary, 4 lock type
oil rings. (Fig. 3-271)

2, Remove the G-2 valve retainer, plug and
valve,

Assembly
1. Install the G-2 valve, stem end out,

REVERSE
BEARING RETAINER

PARKING
PAWL BRACKET

PARKING PAWL

BRACKET SHAFT SPRING

Fig. 3-270 Installing Parking Pawl Bracket
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GOVERNOR

" G-2VALVE  OIL RING

! ~~—RETAINER e PLUG

Fig. 3-271 Removing Govenor Qil Rings
2, Install the G-2 plug, cupped end first,

3. Install the G-2 valve plug retainer and 4 new
lock type oil rings if removed.

Servo Assembly

Disassembly

1, Clamp servo piston assembly and Tool J-8760
in a vice to compress springs for snap ring
removal, (Fig. 3-272)

2. Using Tool J-8871 remove the snap ring.

3. Carefully loosen vice and remove assembly

TOOL J-8760

Fig. 3-272 Servo Piston Snap Ring

and Tool J-8760.

4. Remove the large servo piston washer, piston
and ring, primary spring (large), servo ac-
cumulator washer, secondary spring (small)
and the retainer. (Fig. 3-273)

Assembly

1. Place spring retainer on servo pin.

2. Install secondary spring, primary spring and
small washer on piston pin.

3, Install the servo piston, cupped side first.

INNER
SERVO ACCUMULATOR SPRING

PISTON P[

SERVO RELEASE
SPRING

SERVO ACCUMULATOR
SPRING RETAINER

SERVO
PISTON

OIL SEAL
RING

SERVO PISTON WASHER

Fig. 3-273 Servo Piston Assembly
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Fig. 3-274 Servo Piston Assembly

4, Place the assembly and Tool J-8760 in a vise
to compress the springs.

5. Install the large flat washer with the identifi-
cation groove towards the piston,

6. Install a new retaining ring using Tool J-8871,
Do not expand the snap ring further than re-
quired for assembly.

/. Remove the servo piston assembly and tool

from the vise.

Accumulator Piston

Disassembly

1. Remove and discard the lip seal from the
upper accumulator piston, if necessary.

BOLTS
ﬂ/
4* __-SEALS
’/n—— COVER PLATE BEARING
7E THRUST RACE
2 /T~ GASKET
OIL
RINGS
THRUST
BEARING

SELECTIVE
THRUST WASHER

¢/ CASE COVER

Fig. 3-275 Case Cover Assembly

2. Inspect seal ring on lower accumulator piston
and replace if necessary,

Assembly

1. Install a new piston seal on the upper accumu-
lator piston, lip facing flat side of piston and
new ring on lower if removed.

Case Cover and Pump

1. Loosen the 6 case cover to pump attaching
bolts, approximately 4 turns each.

2, Carefully, tap on the bolt heads to free the
pump and ‘‘O” ring seal from the case cover
assembly. (Fig. 3-274)

3. Remove the case cover to pump attaching
bolts and remove the pump.

Case Cover

Disassembly

1. Remove two lock type oil rings from the case
cover hub, (Fig. 3-275)

2. Remove cupped race, thrust bearing and the
selective washer, (Fig. 3-276)

3. Remove the case cover plate and gasket by
removing three bolts and bolt head seals.

Assembly

1. Install the case cover plate and gasket using
the three attaching bolts and bolt head washer
seals, torque 18-20 ft. lbs, (Fig. 3-275)

2, Install the predetermined selective washer
over the hub of the case cover.

3. Install the thrust bearing and cupped race
with cover over bearing and two lock type
oil rings.

BEARING "
THRUST WASHER ,

'SELECTIVE
UST WASHER

Fig. 3-276 Removing Case Cover Bearing
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"O" RING
‘; SEAL
/ v /
"“," COUPLING FEED PUMP
PLUG \:\ LIMIT VALVE VANES

PUMP
PRIMING SPRINGS
PUMP

SEAL COVER

COVER
"O" RING SEAL

VANE

GUIDE RINGS
PLUG
LINE PUMP SLIDE
BOOST PLUG
PLUG STOP PUMP BODY
FRONT PRESSURE
SEAL REGULATOR VALVE
Fig. 3-277 Pump Assembly
Pump case cover ‘‘O” ring.

. . 2, Remove the pump cover by removing one at-
Disassembly (Fig. 3-277) taching screw (Fig. 3-278)
1. Inspect and if condition indicates replacement

is necessary, remove and discard pump to 3. Remove the upper vane ring, rotor, eleven

vanes and the bottom vane ring.

4, Remove pump slide. (Fig. 3-279)

PUMP COVER TO ¥ SCREW
BODY ATTACHING SCREW DRIVER

PUMP ””INNER AND OUTER
SLIDE PRIMING SPRINGS

Fig. 3-278 Removing Pump Cover Fig. 3-279 Removing Pump Slide



3-150 Hydra-Matic (F-85)

(152)

VT

COUPLING FEED PUMP
LIMIT VALVE — —BODY

SPRING ‘ VALVE
CUSHION
PIN SPRING

D
M PRESSURE PLUG
: REGULATOR VALVE

S K
"0" RING

SEAL

%D/ STOP
LINE HOI i R_‘[NG

BOOST PLUG ™4} ~SEAL

<
pLUG—»%?%

PLUG

10.

Fig. 3-280 Pump Valves

. Remove the inner and outer priming springs.

. Remove the coupling feed limit valve plug and

““O’’ ring. Inspect and remove the ‘‘O’’ ring
if necessary. (Fig. 3-280)

. Remove the coupling feed limit valve spring,

valve and pin. (Fig. 3-280)

. Remove the pressure regulator plug, “‘O”’

ring seal and line boost plug. (The line boost
plug is in the pressure regulator plug). In-
spect and remove the “‘O’’ ring, if necessary,

. Remove the pressure regulator spring, valve

and line boost plug stop, (Fig. 3-280)

Do not remove the pressure regulator valve
cushion unless replacement is necessary.

WEAR PATTERN :
FROM VANE GUIDE RINGS

INNER AND OUTER

ROTOR PRIMING SPRING

Fig. 3-281 Installing Pump Valves

Assembly

L.

10,

Install a new pressure regulator valve cushion
if replacement is necessary. (Fig. 3-280)

Install the pressure regulator valve, spring,
plug stop, boost plug, “‘O’’ ring and plug.
Torque plug 15-20 ft. 1bs, (Fig. 3-280)

Install the coupling feed limit valve spring,
pin, ““O”’ ring and plug. Torque 15-20 ft, lbs,
(Fig. 3-280)

. Install the inner and outer priming springs

and slide. (Slide will only fit one way). (Fig.
3-281)

. Install the lower vane guide ring into the pump

body.

Install the pump rotor into the pump body, so
that the shoulder on the rotor seats over the
raised center portion of the pump body.

Install eleven vanes so the vane ring wear
pattern on the edge of the vanes faces towards
the vane rings. (Fig. 3-281)

Install the upper vane guide ring.

Install the pump cover by locating on pin and
secure with one attaching screw. Torque 6-8
ft. lbs.

Install pump body to case cover ‘‘O’’ ring
seal, if removed,

Assembly of Pump to Case Cover

1

. Support pump assembly on convenient support

to raise the pump above the work bench
enough to allow the case cover to fit against
the pump.

RETAINING
SCREW

T.V. LEVER

Fig. 3-282 Control Valve Assembly
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2. Align the case cover to pump bolt holes and
position the case cover on the pump. Holes
will only align in one position.

3. Install six case cover to pump attaching bolts,
drawing the bolts up evenly to properly seat
the ““O’” ring seal in the case cover. Torque
20-25 ft, 1bs,

CONTROL VALVE

Disassembly of Complete Control Valve

1. Remove one secondary body to channel plate
attaching screw. (Fig. 3-282)

2, Place the control valve assembly with the
channel plate to case spacer facing up on a
clean surface.

3. Remove 3 spacer plate attaching screws and
the channel plate to case spacer. (Fig. 3-283)

4. Remove (2) 5/16 dia. and (2) 3/16 dia. ball
check valves from the channel plate, (Fig,
3-284)

5. Remove 4 channel plate to valve body attach-

ing screws and the channel plate assembly.
6. Remove the to valve body
spacer.,

channel plate

7. Remove (2) 1/4 dia. check balls from the
primary valve body. (Fig. 3-285)

8. Place the secondary body assembly aside
temporarily,

Disassembly of the Primary Valve Body

Position the primary body with the band apply

5/16" DIA. BALLS

3/16" DIA. BALLS

BALL NOT USED

CHANNEL PLATE
RETAINING SCREWS

Fig. 3-284 Ball Checks

valve in the lower right hand corner. (Fig. 3-286)

1.

2.

~1

Remove the manual valve from primary body.

Remove the detent valve spacer, valve and
spring.

Remove the band apply valve retainer from
the cored face lower right hand side.

Remove the band apply valve, bushing, spring
and T.V. spring.

Remove the throttle valve retainer from the
cored face at the T.V. valve.

. Remove the T.V, valve,

Remove the T.V. thermostatic retaining clip
and element,

NOTE: Do not tamper with the factory set
T.V. element adjusting screw.

From the left side, next bore up; remove the
retaining pin and bore plug.

Remove the secondary compensator valve and
spring and, primary compensator spring.

FRONT CLUTCH
BY-PASS VALVE

T.V. VALVE
RETAINER

=t 1/4" DIA. BALLS

Fig. 3-283 Control Valve Assembly

Fig. 3-285 Ball Checks
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3-4 VALVE 3-4 T.V. VALVE RETAINER
REAR SPRING BUSHING
PLUG
FRONT CLUTCH
SPRING BY-PASS VALVE 3-4 T.V. MANUAL
3-4 VALVE VALVE
BORE PLUG 3-4 GOVERNOR

AND RETAINER

2-3 VALVE
SPRING, BORE
PLUG AND PIN

COMPENSATOR
SECONDARY

VALVE. BORE
PLUG AND PIN

SECONDARY PRIMARY
COMPENSATOR
VALVE SPRINGS

COMPENSATOR VALVE

o

COMPENSATOR LIMIT
VALVE, SPRING AND
RETAINER

2-3 T.V. BUSHING
AND RETAINER

o> €

BAND

APPLY

VALVE

SPRING.
BUSHING,

AND RETAINER

THROTTLE VALVE
AND SPRING SLEEVE T.V.
TRAVEL ADJ.
THROTTLE
VALVE

RETAINER

DETENT VALVE
AND SPRING

THERMOSTATIC ELEMENT
AND CLIP

10.

11.

12,

13.

14.

16.

Fig. 3-286 Primary Valve Body

Remove the primary compensator valve,

Compress the compensator limit valve against
its spring and remove the retaining pin.

Remove
spring.

the compensator limit valve and

NOTE: The OX model transmission uses a
second compensator valve in place of the
spring,

From the right side, next bore up; remove the
the retaining pin, 2-3 bushing, T.V. valve and
spring.

Remove the 2-3 valve from the same bore.

. From the left side remove the retaining pin,

bore plug, 2-3 spring and governor valve,

From the upper bore, left side remove plug
retaining clip, and bore plug.

17. Remove the 3-4 spring and 3-4 governor
valve,

18. From the upper bore right side, remove the
bore plug retainer, bore plug, 3-4 T.V. valve
and bushing.

19, Remove the 3-4 valve and rear 3-4 spring.

NOTE: Do not remove the front clutch by-
pass valve unless necessary to replace.

Assembly of Primary Valve Body (Fig. 3-286)
1. Install the 3-4 governor valve (end with hole
out) into the upper bore, left side,

2. Install the 3-4 spring, bore plug (cupped end
over spring) and bore plug retainer,

3, Place rear 3-4 spring on 3-4 valve and install
both parts into right side of upper bore.

4, Install the 3-4 T.V. valve into the bushing so
that the valve enters the bushing completely.



15

5)

(F-85) Hydra-Matic 3-153

5.

6.

[0 o]

10.

11,

12,

13

Install the 3-4 T.V. valve and bushing into the
primary body, small end of 3-4 T.V. valve
first,

Install the 3-4 T.V. bore plug (hole out) and
retainer.

. Install the 2-3 governor valve into the left
side of the third bore down.

. Install the 2-3 spring, bore plug (end with
hole over spring) and retaining pin,

. In right side of same bore install the 2-3
valve, hole end out,

Install the 2-3 T.V. spring.

Install the 2-3 T.V. valve into the bushing and
install the assembly into the primary body,

Install the 2-3 T.V. bushing retaining pin. Be
sure pin is completely below the face of the
primary body.

. On left side, fourth bore down, install the
compensator limit spring and valve. Com-
press the spring to install the retaining pin
through the face of the body.

14,

15.

16.

17.

18,

19.

20,

21,

22,

Install the primary compensator valve (stem
end out).

Install the primary and secondary compensa-
tor springs.

Install the secondary compensator valve, bore
plug (hole out) and retaining pin.

Install the T.V. thermostatic element and re-
taining clip into the pocket in the primary
body.

Install the T.V. valve (stem end out) into the
right side of the fifth bore down.

Install the T.V. spring and band apply spring
into the band apply valve.

Install the band apply valve and springs into
the T.V. bore.

Install the band apply valve bushing and the
retainer, Be sure retainer fits in groove in
bushings.

Install the T.V. valve retainer with the long
leg reaching into the valve bore and the short
leg resting on the step.

COUPLING TIMING

VALVE

COUPLING SIGNAL
VALVE SPRING BORE
PLUG AND RETAINER

VALVE

BAND RELEASE
TIMING SPRING
AND BORE PLUG

LOW THROTTLE
CONTROL VALVE,
SPRING. BORE

PLUG AND RETAINER

BAND RELEASE

3-4 BOOST VALVE.
SPRING BORE PLUG
AND RETAINER

PRESSURE BOOST VALVE.
SPRING AND PIN

BAND RELEASE ACCUMULATOR
VALVE., BORE PLUG AND
RETAINER

PRESSURE DROP VALVE
SPRING AND RETAINER

FRONT CLUTCH EX.
VALVE, SPRING AND
RETAINER

2-3 DOWNSHIFT
VALVE SPRING.
BORE PLUG AND
RETAINER

Fig. 3-287 Secondary Valve Body
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23.

24,

25,

Install the detent spring and valve into the
last bore,

Place detent valve spacer sleeve on valve.

Place completed primary assembly aside
temporarily.

Disassembly of the Secondary Valve
Body (Fig. 3-287)

L.

10,

11.

12,

13,

14.

15,

16.

Place the secondary body assembly on a clean
surface with the cored face up and the two
bolt hole ears located at the lower right hand
corner,

. Starting at the upper left corner, compress

the bore plug and remove the retainer clip.

Remove the bore plug, signal spring, coupling
signal valve and coupling timing valve,

Compress the pressure boost valve and re-
move the retaining pin.

Remove the pressure boost valve and spring.

. On the right side, upper bore; compress the

bore plug and remove the retaining pin and
bore plug,

. Remove the 3-4 boost spring and valve.

On the right side next bore down; remove the
retaining pin, spring and pressure drop valve.
(The spring is under considerable pressure.)

. On the left side, middle bore, remove the

bore plug retaining clip and bore plug.

Remove the low throttle control valve and
spring.

Remove the bore plug retaining pin from the
cored face of the body,

Remove the bore plug, spring and band re-
lease timing valve,

From the left side, third, bore, remove the
retaining clip, bore plug and band release
accumulator valve, ’

From the right side; last bore, remove the
retainer, bore plug, 3-2 down shift valve and
spring.

Remove the retaining pin from the cored face
(hold finger over bore so as not to loose the

spring).

Remove the spring and front clutch exhaust
valve.

Assembly of Secondary Valve Body

L.

10.

11.

12,

13.

14.

15,

16.

17,

18,

19.

20,

Install the pressure boost spring into the
pressure boost valve,

Install the spring and valve into the upper left
bore, spring first.

Compress the boost valve and spring and in-
stall the retaining pin.

In the same bore, install the coupling timing
valve, signal valve (hole end out).

. Install the signal spring and bore plug, cupped

end over the spring.

. Install the retaining clip into the bore plug,.

. In the left side, second bore, install the band

release timing valve. (Small lands first),

. Install the band release timing spring and

bore plug, cupped end last,

. Compress the bore plug and install the re-

taining pin in the groove in the plug.

Install the low throttle control spring and
valve,

Install the bore plug (hole out) and retaining
clip with the tabs facing towards the center
of the body.

In the bottom bore left side, install the band
release accumulator valve, bore plug (large
end first) and the retaining clip.

In the right side top bore, install the 3-4
boost valve, stem end out,

Install the 3-4 boost spring, bore plug and
retaining pin.

In the next bore down, install the pressure
drop valve stem end out,

Install the pressure drop spring and retaining
pin,

In the lower bore right side install the front
clutch exhaust valve, stem end last,

Install the front clutch exhaust valve spring,
compress the spring and install the retaining

pin.

Install the 3-2 downshift spring and valve,
stem first.

Install the bore plug (hole out) and retainer,
(tabs facing towards center of body).
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Assembly of Complete Control Valve

(Fig
1.

. 3-288)

Install manual valve in primary body assem-
bly with hole end to right.

Position primary and secondary bodies side
by side, cored faces up with detent valve in
lower right corner and 3-2 downshift valve
at lower left.

Install (2) 1/4" check balls into ball seats at
right side of primary body.

Place the channel plate to valve body spacer
on the valve bodies, be sure orifice in front
clutch by-pass valve is visible. Use valve
body attaching bolts to aid in aligning the
parts.

Place the channel plate on the spacer and in-
stall four attaching screws, (two flat head and
two short filister head screws). The two
filister head screws should be located within
the circle on the left side, (Fig. 3-289)

Install (2) 5/16" check balls in the pockets in
the upper left hand corner. (Fig. 3-284)

Install (2) 3/16" dia. check balls, one at the
top near center and one near the bottom right
side. (Fig. 3-284)

NOTE:
pocket in

A ball is not required in the small
the center of the channel plate,

FOR ALIGNMENT
USE 1/4" DRILL

C

VALVE BODY

CASE SPACER PLATE

PRIMARY

CHANNEL PLATE TO
VALVE BODY SPACER

HANNEL
PLATE

VALVE BODY TO

Fig. 3-288 Complete Control Valve

8.

Fig. 3-289 Assembling Valve Bodies

Place the channel plate to case spacer in po-
sition and install the 3 shorter remaining
filister head screws,

Turn assembly over and install one long sec-
ondary body to channel plate attaching screw.

Installation of Units into Transmission Case

1.

Install transmission case into holding fixture
J-8763 with front end up.

Install band with a single ear facing servo
side of case. (Fig. 3-290)

Install band anchor link between band and case
with cupped end of link against band adjusting
stop pin hole.

Install the case center support key, bevel up.

assembly
(Fig.

Install the case center support
aligning keyway in support with key.
3-291)

Install the reverse stationary cone into case.
(Fig. 3-292)

BAND
| ANCHOR LINK

CASE
SUPPORT KEY

Fig. 3-290 Installing Band
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10.

L1,

12,

REVERSE STATIONARY

CASE CENTER
_SUP

Fig. 3-291 Installing Case Center Support

Install the reverse cone over the reverse

piston,

Install the reverse stationary cone aligning
the lock with the slot in the case,

Install the reverse stationary cone retaining
snap ring with ring gap at open section of ring
groove,

Install case center support to front internal
gear bronze thrust washer into the front
clutch housing. Retain with petrolatum, (Fig,
3-293)

Install front internal gear and clutch assem-
bly over splines of reverse cone. Rotate
transmission, bottom side up.

CAUTION: DO NOT ROTATE OVER 1/4
TURN OR CLUTCH ASSEMBLY WILL FALL
OUT.

Install the rear internal gear into the rear of
transmission. (Fig. 3-294)

REVERSE
STATIONARY CONE

CONE_SLOT

Fig. 3-292 |Installing Reverse Cone

‘ REVERSE
STATIONARY CONE.

“ CASE
CENTER SUPPOR

BRONZE
THRUST WASHER

REAR
INTERNAL GEAR

Fig. 3-294 Rear Internal Gear

13, Install steel backing washer, bronze thrust
washer, steel backing washer and sun gear on
front sun gear shaft. (Fig, 3-295)

14, Install rear carrier to rear internal gear
bronze thrust washer over carrier shaft,
(Fig. 3-296)

FRONT INTERNAL
GEAR

BRONZE

THRUST WASHER [

Fig. 3-295 Sun Gear Washers
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FRONT PLANET
CARRIER ASSEMBLY

REAR CARRIER | ,‘ BRONZE THRUST

ASSEMBLY WASHER )
2 Fig. 3-298 Rear Carrier Snap Ring

OIL HOLE AT FRONT
OF SHAFT

IDENTIFICATION FOR
REAR FACE OF SUN GEAR

Fig. 3-299 Rear Sun Gear

Fig. 3-296 Rear Carrier Thrust Washer 18. Rotate transmission rear end up.

15, Install rear carrier from rear of trans- 19, Install rear sun gear on mainshaft. (Fig.
mission, 3-299)
16. Install front sun gear to front carrier bronze .
& 20, Install the rear carrier to sua gear bronze

thrust washer over carrier shaft and retain
with petrolatum. (Fig. 3-297)

17. Install the froat carrier assembly and retain
with snap ring. (Fig. 3-298)

p

) -5 ﬁf
MAIN SHAFT AND  my

ARREAR UNIT SUN GEAR §

Fig. 3-297 Front Sun Gear Thrust Washer Fig. 3-300 Installing Rear Carrier
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TOOL J-8760 TOOL J-6133-A

Fig. 3-301 |Installing Parking Pawl

thrust washer into rear carrier and install
mainshaft, (Fig. 3-300)

21, Install the output shaft on rear carrier using
the marks for proper alignment.

22, Install the parking pawl spacer into counter-
bore in case. (Fig. 3-301)

23. Install the parking pawl and linkage against
the spacer so that the tooth of the pawl faces
the flange on the output shaft,

24, Install the parking pawl pivot shaft. Fig. 3-303 Installing Speedometer Gear

25, Engage the pawl with the output shaft,

26, Install the governor assembly with 3 attach-
ing bolts, Torque 22-27 ft. lbs, (Fig. 3-302)

27. Install the speedometer drive gear 1/2" past
snap ring groove using Tool J-8760 and
6133-A. (Fig. 3-303, 3-304)

o

SNAP RING
GROVE

i SCALE

GOVERNOR TO CARRIER
ATTACHING BOLTS

OUTPUT SHAFT
TO CARRIER .
i ATTACHING BOLT SPEEDO

DRIVE GEAR

OUTPUT SHAFT

E  ATTACHING BOLT.

Fig. 3-302 Governor Attachment Fig. 3-304 Speedometer Gear Position
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28,

29.

30.

31.

REAR BEARING
SNAP RING

Fig. 3-305 Rear Bearing Snap Ring

Install the rear bearing to output shaft snap
ring. (Fig. 3-305)

Install new gasket on the rear bearing re-
tainer, retain with petrolatum,

Install rear bearing retainer over output shaft,
guiding parking pawl shaft into the parking
pawl assembly, (Fig. 3-306)

NOTE: Use caution when guiding the re-
tainer over the governor rings.

Install one long rear bearing retainer attach-
ing bolt in the lower left hand corner of the
retainer. Install breather pipe clip over upper
right bolt.

Install 7 remaining rear bearing retainer
attaching bolts, Torque all bolts 20-25 ft, lbs,

i} PARKING PAWL
=  ASSEMBLY

GOVERNOR
RING

REAR BEARING
: RETIAINliR

I |

33.

34.

35.

36.
37.

38,

39.

BEARING
RACE

Fig. 3-307 Accel-a-rotor Bearing Race

Rotate transmission front end up.

Install drive torus over front unit clutch, Be
sure all clutch plates are engaged by observ-
ing that drive torus rests against the front
carrier.

Install lock type oil ring on accel-a-rotor, if
removed,

Install accel-a-rotor,

If removed install 2 lock type oil rings on
driven torus.

Install the flat bearing race into accel-a-
rotor, (Fig. 3-307)

Install cupped race and bearing into driven
torus, bearing out, Retain with petrolatum,
(Fig. 3-308)

Fig. 3-306 Installing Rear Bearing Retainer

Fig. 3-308

Driven Torus Bearing



3-160 Hydra-Matic (F-85)

(162)

LOCK TYPE BEARING CUPPED
OIL RING RACE BEARING RACE

DRIVE ) LOCK TYPE
TORUS ACCEL-A-ROTOR BEARING OIL RINGS

BEARING RACE BEARING RACE

DRIVEN GASKET TORUS

CUPPED BEARING

Fig. 3-309 Front Unit Assembly

TORQUE

/ WRENCEH

el

Fig. 3=310 Installing Torus Cover

40.

41,

42,

43,

44,

45,

Install driven torus on the mainshaft.

Install new driven torus to mainshaft retaining
ring.

NOTE: It may be necessary to lift up on
the mainshaft.,

Install flat bearing race, bearing and cupped
race (cup facing torus cover) into torus cover,
retain with petrolatum, (Fig. 3-309)

Install NEW gasket on torus cover, aligning
the dowel pin holes, Retain with petrolatum.

Install the torus cover on drive torus align-
ing the dowel pins with the dowel pin holes.

CAUTION: Dowel pins are slightly offset
and must be aligned with holes to prevent
damage to cover,

Install 12 torus cover arttaching bolts and
cross tighten the bolts 10-12 ft, lbs. (Fig.
3-310)
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46.

47.

48.

49,

50.

Fig. 3-311 Installing Case Cover

Install gasket on case cover and retain with
petrolatum,

Install the case cover and pump assembly
while aligning the attaching bolt holes, Install
Tool J-8828 on shaft before installing case
cover if seal was not removed. (Fig. 3-311)

Install 9 case cover to case attaching bolts,
Torque 20-25 ft, lbs.

NOTE: Of the 9 bolts 1 is longer.

Install new seal by placing the front seal
protector, J-8828 over input shaft, install
seal and drive into pump with Tool J-8761,
(Fig. 3-312)

Remove tools and rotate transmission to pan
side up.

Fig. 3-312 |Installing Pump Seal

ALIGN BOLT ON
TOOL T-6135 WITH
DIAL INDICATOR

Fig. 3-313 Checking Front Unit End Play

Front Unit End Play Check

a,

Remove one case cover to case attaching
bolt and install tools as shown, (Fig.3-313)

Position a screwdriver through
behind the flange on the output shaft,

case,

Gently pry forward on output shaft to po-
sition units forward. Be careful not to pry
on governor weights,

At the same time move input shaft in and
out and record end play,

End play should be .004" to .022".

Fig. 3-314 Installing Parking Lever Spring
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ACCUMULATOR LOWER LOWER SPRING
PISTON AND OIL RING
\ ACCUMULATOR
. @ UPPER PISTON
SERVO ACCUMULATOR
PISTON ASSEMBLY

ACCUMULATOR
PISTON PIN

UPPER SPRING

Fig. 3-315 |Installing Accumulator

f, Remove tools,

NOTE: End play is corrected by chang-
ing the selective thrust washer behind the
case cover as shown in Figs, 3-275 and
3-276.

SELECTIVE THRUST WASHER CHART

PART NO. | THICKNESS | COLOR IDENT,
8620697 .027"-.029" Bright Metal
8620698 .036'-.038" Copper
8620699 .045"-.047" Black
8620700 .054"-.056" Bright and

Flats on Edge

51, Hook curved end of spring into notch on park-
ing lever. (Fig. 3-314)

52. Install the rear bearing retainer cover using
2 attaching bolts. Torque 20-25 ft. lbs,

53. Install the upper -accumulator spring, pin,
upper piston, lower piston, and spring into
case, (Fig. 3-315)

54. Install the servo spring and piston assembly.

[ &

| SUPPORT
' OIL SEAL

Fig. 3-316 Installing Case Support Seals

55. Install 2 case support to case seals on springs
then install into case and push retainers into
place. (Fig. 3-316)

56. Place the control valve assembly over the
servo and accumulator pistons and install at-
taching bolts. Torque 6-8 ft. lbs. (Fig. 3-317)

57. Install the band anchor stop pin into hole in
case, (Fig., 3-318)

58, Install the band adjusting screw and lock nut,
leave the lock nut loose,

59. With J-8591 and inch pound torque wrench,
torque the band adjusting screw to 100 inch
pounds, and then back the screw off 2-1/4
turns, (Fig, 3-319)

60. Tighten the band adjusting screw lock nut.
Torque to 30 ft. lbs.

61. Install an “‘O” ring seal on manual lever
shaft and install shaft as shown. (Fig. 3-320)

CONTROL
VALVE ASSEMBLY

Fig. 3-317 Installing Valve Bodies
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MANUAL VALVE

~ BAND ANCHOR
STOP PIN

MANUAL
IVEI' RING

Fig. 3-321 |Installing Manual Link

Fig. 3-318 Installing Band Anchor Pin NOTE: Depress detent plunger to allow
manual and detent assembly to slide by,

62. Install ““E’’ ring on manual shaft then install
manual valve link in detent lever and manual
valve, Position detent and manual lever over
detent plunger. (Fig. 3-321)

INCH POUND
TORQUE WRENCH

h 63. Tighten the manual shaft lock screw, indexing
the lock screw with the groove in the manual

shaft, Torque to 6-8 ft. lbs,

64. If removed, install inside T.V. link to front
T.V. lever assembly and retain with “‘E”’
ring, (Fig. 3-322)

65. Install the spacer on outer T.V. lever,

66. Install an ‘“‘O” ring on outer T.V, lever.

67. Install the outer T.V. lever through the case
and into the front T.V. lever,

Fig. 3-319 Adjusting Band

"O" RING MANUAL

OUTERT.V.
LEVER AND SHAFT

Fig. 3-320 Installing Manual Shaft Fig. 3-322 Installing T.V. Link
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Fig. 3-323 Installing Cleaner

68. Align lock screw with hole in shaft and tighten
lock screw. Torque to 6-8 ft, lbs.

69. Install the inside T.V. link over the rear T.V.
lever shaft and retain with “E’’ ring.

70. Install the filler pipe ‘‘O” ring seal into bore
inside of case, if removed.

71. Install the cleaner ‘‘O’’ ring into bore in case,.
(Fig. 3-323)

72. Install the cleaner into case and clip into
valve body.

73. Install a new oil pan gasket.

74. Install the bottom pan attaching bolts. Torque
to 12-15 ft. lbs.

75. Engage parking pawl in park position,

76. Install the companion flange assembly, using
Tool J-6505. (Fig. 3-324)

77. Install the companion flange attaching bolt.
Torque to 30-40 ft. lbs.

SERVICING THE OIL COOLER

In the event of a major transmission failure,
where particles of metal have been carried with
the oil throughout the units of the transmission,
it will be necessary to flush out the oil cooler and

TOOL { 3 COMPANION
7-6505 ; FLANGE

Fig. 3-324 Installing Companion Flange

i

FALL WITHIN THE HOLE OF THE
GAUGE WHEN PROPERLY ADJUSTED

Fig. 3-325 Checking T.V. Lever

connecting lines, The oil cooler is located in the
radiator lower tank. It is a sealed container pro-
viding a passage for oil to flow from the inlet to
the outlet. Clean solvent can be flushed through
the cooler with air pressure. (An engine desludge
gun may be used.) The cooler should be back-
flushed first through the return line to remove all
foreign material possible. Then flush through the
inlet line and finish by flushing through the re-
turn line. Clean remaining solvent from cooler
with compressed air applied to the return line
and flush with Hydra-Matic oil.

SERVICE ADJUSTMENTS

THROTTLE LINKAGE ADJUSTMENT (2GC)
(HYDRA-MATIC)

1. Raise car on hoist,

2. Disconnect lower T.V. rod from T.V. lever
and position gauge BT-33-2 as shown in Fig,
3-325. The hole of the T.V. lever must be
within the hole of the gauge as shown when

T — y 7
INDEX DOWEL OF s
TOOL BT 33-2 IN
THIS BOLT HOLE

.
. T.V. LE

Fig. 3-326 Bending T.V. Lever
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N —'—"____,_—-‘
e —

CELERATOR
RETURN SPRING

T TR

ACCELERATOR
ROD

Fig. 3-327 2GC Throttle Linkage

holding T.V. lever in rearward position. If
the hole of the T.V. lever does not fall within
the gauge hole, bend the lever with bending
tool BT-33-7, (Fig. 3-326)

. Disconnect the upper and lower T.V, rod from
the T.V. bellcrank, (Fig. 3-327)

. While holding lower T.V. rod downward and
T.V. bellcrank down at the rear, the clevis
pin must be a free pin, If necessary, adjust
clevis, then connect lower T.V. rod to bell-
crank.

. Remove air cleaner and move throttle return
check out of the way.

. Block choke open,

. Back-off idle adjusting screw until it is not
touching the idle cam when accelerator return
spring is holding the throttle valves in the
closed bore position.

8.

With tool BT-6117 on the machine surface of
the manifold, the top of the accelerator rod
should just touch the tool, If necessary, bend
auxiliary bellcrank link to adjust the bell-
crank,

IMPORTANT: Before attaching the upper
T.V. rod to the bellcrank, check the swivel to
be sure it turns FREELY on the threads.
Adjust upper T.V. rod *‘‘slightly short’ and
snap it onto the ball stud.

While holding the T.V. bellcrank against its
stop, lengthen the rod until the swivel turns
freely and feels ‘‘sloppy’’. Continue to length-
en the rod by turning the swivel until a very
slight resistance is felt. At this point the
upper rod is properly adjusted. The resist-
ance occurs when the loose feeling or end play
has been taken up by the lengthening of the
rod,
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NOTE: The resistance that is felt, is very
slight and is a matter of feel and it may be
necessary to perform this step more than
once to obtain the correct adjustment,

11. Tighten lock nut while holding swivel in ad-
justed position.

12, Loosen the throttle down shift stop screw
lock nut and back-off stop screw approxi-
mately 6 turns. With the accelerator lever
move the throttle to wide open and over travel
the linkage to point of maximum transmission
T.V. lever travel,

CAUTION: Do not bend or stretch linkage.

13. Back out throttle downshift stop screw a few
turns, then while holding the accelerator lever
in the wide open position, set the stop screw
to just touch the downshift lever tang then
screw the stop screw in an additional 1-1/2
turns and tighten lock nut.

14. Apply hand brake, start engine, and allow it
to reach operating temperature, Adjust the
idle speed with transmission in ‘‘Drive’’ to
obtain 500 R.P.M. If equipped with Air Con-
ditioning, adjust to 550 R.P.M. with Air Con-
ditioning ““OFF” and Carb-air-ator valve
closed.

15. With the engine off, check and adjust the pedal
height with Tool BT-33-2, (Fig. 3-328)

16. Reposition the throttle return check and adjust
the throttle return check stop screw to obtain
.020" clearance at the return check plunger
with the idle screw on the high step of the
cam.

17. Lubricate linkage.

2
PEDAL HEIGHT
IS CORRECT WHEN
TOOL JUST TOUCHE
COWL AT THIS POINT "

MAKE PEDAL HEIGHT
ADJUSTMENT HERE

& e

Fig. 3-328 Checking Pedal Height

THROTTLE LINKAGE ADJUSTMENT (4GC)
(HYDRA-MATIC)

1. Raise car on hoist.

2. Disconnect lower T.V. rod from T.V. lever,
With gauge BT-33-2 check the position of the
T.V. lever. The hole in the T.V. lever must
be within the hole of the gauge when holding
T.V. lever in rearward position. (Fig. 3-325)
If the hole of the T.V, lever does not fall
within the gauge hole, bend the lever with
bending tool BT-33-7. (Fig. 3-326)

3. Lower car and disconnect upper T.V. rod
from T.V, bellcrank. (Fig. 3-329)

4, Disconnect the lower T.V. rod from the T.V.
bellcrank,

5. While holding lower T.V. rod downward and
T.V. bellcrank down at the rear, the clevis
pin must be a free pin. If necessary, adjust
clevis then connect lower T.V. rod to bell-
crank.

6. Remove air cleaner and pivot throttle return
check out of the way.

7. Block intermediate choke lever to release
fast idle cam,

8. Back off idle adjusting screw until the throttle
retarder is holding the throttle valves in the
closed bore position,

9. Back out the auxiliary stop screw until the
bellcrank stop contacts the carburetor body.

10. With the carburetor on closed bore and the
auxiliary bellcrank against the stop, bend the
auxiliary bellcrank link as short as possible
without pulling the carburetor off closed bore.

11, Adjust upper T.V. rod ‘‘slightly short’’ and
snap it onto the ball stud.

12, While holding the T.V. bellcrank against its
stop, lengthen the rod until the swivel turns
freely and feels ‘‘sloppy’’. Continue to length-
en the rod by turning the swivel until a very
slight resistance is felt, At this point the
upper rod is properly adjusted. The resist-
ance occurs when the loose feeling or end
play has been taken up by the lengthening of
the rod,

NOTE: The resistance that is felt, is very
slight and is a matter of feel and it may be
necessary to perform this step more than
once to obtain the correct adjustment.

13, Tighten lock nut while holding swivel in ad-
justed position.
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AUXILIARY
BELLCRANK

BELLCRANK
BRACKET

T.V. d
BELLCRANK °

=y

UPPER T.V. ROD

ACCELERATOR

<

ROD

= s

Fig. 3-329 4GC T

14, Loosen the throttle down shift stop screw lock
nut and back off stop screw approximately
6 turns. With the accelerator lever, move the
throttle to wide open and over travel the link-
age to the point of maximum transmission
throttle valve lever travel.

CAUTION: DO NOT BEND OR STRETCH
LINKAGE.

15. Holding the accelerator lever in the wide
open position, set the stop screw to just touch
the down shift lever tang then turn the stop

screw in an additional 1-1/2 to 2 turns.

Remove block from intermediate choke lever.
Start engine and allow engine to reach operat-
ing temperature, With transmission in “‘Dr”’
adjust slow idle to 500 R.P.M. - with factory
installed air conditioning adjust to 550 R.P.M.
with air conditioning ‘“OFF’’ and idle com-

16.

hrottle Linkage

pensator held closed. Adjust fast idle to 1800
R.P.M. - transmission in ‘'N”’,
17. Adjust the auxiliary bellcrank stop screw
until it just affects the slow idle and then back
it out one turn.

18. With engine off, check and adjust pedal height

with Tool BT-33-2 (Fig. 3-328).
l.9. Reposition throttle return check and install
attaching screw,

20. Adjust throttle return check plunger length to
obtain .040" gap between plunger and carbu-
retor lever,
21, Check throttle retarder stem travel, adjust
rod by bending so that wide open throttle can
be obtained.

22, Lubricate linkage.
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.1 0P CRFW

Y

Fig. 3-330 Carburetor Rod

THROTTLE LINKAGE ADJUSTMENT (RC)

1.

2.

Raise car on hoist.

Disconnect lower T.V. rod from T.V. lever
and position gauge BT-33-2 as shown in Fig,.
3-125. The hole of the T.V. lever must be
within the hole of the gauge when holding the
T.V. lever in the rearward position, If the
hole of the T.V. lever does not fall within the
gauge hole, bend the lever with bending tool
BT-33-7. (Fig. 3-326)

. Disconnect the lower T.V. rod from the T.V.

bellcrank,

. While holding the lower T.V. rod downward

and T.V. bellcrank down at the rear, the
clevis pin must be a free pin, If necessary,
adjust clevis, then connect lower T.V, rod to
bellcrank,

Remove air cleaner and disconnect upper end
of the carburetor rod, (Fig. 3-330)

"
SLOW IDLE SCREW

't

Fig. 3-331

Throttle Return Check Holding Tool

10.

11,

12,

13.

14,

Fig. 3-332 Bellcrank Stop Screw

Install throttle return check Tool J-6342-01
and back out slow idle screw. Fast idle screw
should not contact cam, if necessary insert a
screwdriver into the carburetor bore to
block open the choke valve, (Fig. 3-331)

. Back out the auxiliary bellcrank stop screw

until the bellcrank contacts the stop. (Fig.
3-332)

Loosen the carburetor rod lock nut and short-
en the rod., (Fig. 3-330) Connect the upper
end of carburetor rod to the front carburetor
lever,

While holding the throttle valve at closed bore
with the rear carburetor lever, lengthen the
carburetor rod until the links close and a
slight load is felt on the threads. Then short-
en rod one (l) turn and tighten the lock nut,

Shorten the upper T.V. rod slightly and con-
nect it to the ball stud on the T.V. bellcrank,
While holding the T.V. bellcrank against its
stop, lengthen the upper T.V. rod until a
slight resistance is felt on the threads and
tighten the lock nut.

Adjust the slow idle to 550 R.P.M. in drive,
If equipped with air conditioning, adjust to 600
R.P.M. with air conditioning “‘OFF’’,

Adjust the auxiliary bellcrank stop screw
until it just affects the slow idle and then back
it out one turn, (Fig. 3-332)

With transmission in ‘‘N’’ adjust the fast idle
to 1500 R,P.M. with the fast idle screw on
the second step of the fast idle cam, air con-
ditioning-*‘OFF’’. (Fig. 3-333)

With engine off, choke fully off and fast idle
screw not touching the fast idle cam, adjust
the pedal height, if necessary, with Tool
BT-33-2 as shown in Fig, 3-328,
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FAST IDL.E SCREW
ON THE SECOND STEP
OF THE
FAST IDLE CAM

Fig. 3-333 Fast Idle Adjustment

15, Adjust the throttle return check to .050" with
the fast idle screw positioned on the high step
of the fast idle screw. (Fig. 3-334)

16. Loosen the throttle downshift stop screw lock
nut and back off stop screw approximately
six (6) turns. With the accelerator lever,
move the throttle to wide open and over travel
the linkage to point of maximum transmission

17.

FAST IDLE SCREW

ON THE HIGH STEP§
OF THE

FAST IDLE CAM

B

OTTLE}
RETURN

Fig. 3-334 Throttle Return Check Adjustment

T.V. lever travel. (Fig. 3-335)
CAUTION: Do not bend or stretch linkage,

Holding the accelerator lever in the wide
open position, set the stop screw to just touch
the downshift lever tang, then screw the stop
screw in an additional 1-1/2 turns and tighten
lock nut.

AUX. BELLCRANK
BRACKET
CARBURETOR

THROTTLE DOWNSHIFT
STOP SCREW

SYNCHROMESH
INSTALLATION
BELLCRANK J
ASSEMBLY
BRACKET

BRACKET

ACCELERATOR
ROD

AUX. BELLCRANK

BELLCRANK

BEARING
(FRONT)

LOWER T. V.
ROD

Fig. 3-335 RC Carburetor Throttle Linkage
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. V. LEVER

@

Fig. 3-336 Adjusting Throttle Stop Screw

18. Lubricate linkage,

THROTTLE STOP SCREW ADJUSTMENT

The throttle stop screw is located in the chan-
nel body. The throttle lever is located in the valve
body. It is necessary to check the throttle stop
screw adjustment with gauge BT-33-6 whenever
the channel body and throttle body have been sepa-
rated or either has been replaced,

Disconnect the T.V. rod from the outer T.V,
lever. Insert Tool BT-33-6 between the T.V.
plunger and the T.V. lever by pushing the plunger
into its bore and holding the lever rearward.
(Fig. 3-336) Adjust the stop screw against the
lever until the T.V, plunger bottoms in its bore,
Then back the stop screw out only enough to per-
mit the gauge to be removed.

BAND ADJUSTMENT

The band must be adjusted every 24,000 miles,

Remove the oil pan and cleaner. Loosen the
adjusting screw lock nut,

With an in. 1lb. torque wrench and Tool J-8591
tighten the adjusting screw to 100 in. pounds and
then loosen the screw 2-1/4 turns and hold while
tightening lock nut, Torque the lock nut 30 ft. lbs.
(Fig. 3-319)

Replace oil cleaner and pan.

T.V. LEVER ADJUSTMENT

Remove the lower T.V. rod from the T.V. lever,
Place the pin of the T.V. lever gauge BT-33-2 in
the threaded hole in the case, ahead of the T.V,
lever. (Fig. 3-325) If the hole in the lever does
not align WITHIN the hole in the gauge, bend the
T.V. lever as necessary using Bending Tool BT-
33-7 to the center of the hole WITHIN the gauge
hole,

ADJUST MANUAL
LINKAGE HERE

Fig. 3-337 Manual Lever Adjustment

MANUAL LINKAGE ADJUSTMENT

Place manual lever in ‘N’ position. Loosen
front and rear locknuts at manual lever on trans-
mission. (Fig. 3-337)

Hold the manual rod and shift lever upward so
the selector lever is positioned against the neutral
stop.

Tighten the rear lock nut until it just contacts
the swivel, then tighten it two additional turns,
Tighten the front lock nut,

ACCELERATOR PEDAL HEIGHT

The pedal height is adjusted by using Tool BT-
33-2, Place the tool in position (with the hole
nearest the pin) over the T.V. bellcrank pin.
Swing the gauge in an arc and adjust the length
of the accelerator lever rod until the end of the
gauge just contacts the closest surface of the
cowl, (Fig. 3-328)

DIAGNOSIS

The information contained in this Diagnosis
Guide has been prepared as a Supplementary
Guide, It is an aid to and not a substitute for a
good basic understanding of the Principles of
Operation.

It is of utmost importance to observe and per-
form all preliminary steps outlined in this Diag-
nosis Guide,

Make certain that all ‘‘on the car repairs’’
possibilities have been exhausted before the trans-
mission is removed from the car.

Figs. 3-338, 3-339, 3-340 and 3-341 show oil
passages through the case cover and front pump.
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COOLER
FEED

COOLING
AND LUBE

PRESSURE
DROP

Fig. 3-338 Case Cover to Pump Oil Passages : ‘ PRESSURE 3RD. COUPLING
LINE ST L
UNIT OPERATIONAL POWER FLOW BOO FIL
Front Reverse
Range Speed | Cplg. | Clutch | Band Cone .
Fig. 3-339 Case Cover to Case Oil Passages
Park - Foll Off Off Off some cases be traced to improper oil level.
Neutral - Full Off Off Off a. Park the car in a level position and set
Drive First Full Off On Off selector lever in the ‘‘P’’ position.
Second | Full Off On Off Let engine idle until operating t g
Third | Empty | On | On Off o reacghe S perating temperature
Fourth Full On Off Off )
Super First Full Off On Off CELIEF PUMP PRESSURE TO
Second | Full Off On Off AREA THE PRESSURE REGULATOR
Third Empty On On Off
Lo First Full Off | On Off DOWL BNy LINE DROP
Second | Full Off On Off HOLE R AN PASSAGE
Reverse - Full Off Off On < e

TESTING AND DIAGNOSIS

LINE

TESTING e

This section outlines the procedure to be fol-
lowed in testing and diagnosis prior to attempting
to correct any assumed malfunctions of the Hydra-
Matic transmission.

TO COOLER
g, AND LUBE

COUPLING SIGNAL
"OIL TO COUPLING

INTAKE ‘ }'FEED LIMIT VALVE

1. Check 0il Level COUPLING FILL

EXHAUST PASSAGE

Always check the oil level before road testing.
Erratic shifting or other malfunctions can in Fig. 3-340 Pump Plate Qil Passages
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PUMP PRESSURE TO:

PRESSURE REGULATOR
TOP OF SLIDE
BOTTOM OF SLIDE

COUPLING FEED LIMIT VALVE

INTAKE FROM
STRAINER

b. Check oil level indicator. If oil level is

low add Hydra-Matic fluid to “‘Full’’ mark.

CAUTION: Use only ‘“‘G.M. Hydra-Matic

Fluid” or ‘‘Automatic Transmission Fluid”’
.. hWDRAIN BACK (Type A) which have been approved and
labeled ‘““‘AQ-ATF-Number-A"’,

For a proper diagnosis, a thorough knowledge
of the operation of the transmission is essential,
A predetermined test route should be established
to save time and permit comparison of different
cars over the same route, Where possible, the
route should be laid out to include some hilly
; =4 section to test for open throttle downshifts, a level
EXHAUST N @ s 9 XHAUST section for testing upshift points and a quiet sec-

tion for testing for noise,

LINE BOOST OIL TO COUPLING SIGNAL TO THE
THE PRESSURE REGULATOR COUPLING FEED LIMIT VALVE

Fig. 3-341 Pump Body Oil Passages

MAIN LINE OIL PRESSURE TEST

The main line oil pressure test chart is to be used in conjunction with the diagnosis section to aid
in determining the malfunctioning unit(s). To check oil pressure, remove the pipe plug (Fig. 3-53)
and connect a 300 lb. oil pressure gauge. In performing the oil pressure test it is extremely im-

portant that THE TRANSMISSION IS AT NORMAL OPERATING TEMPERATURE (APPROXIMATELY
1759).

SHOP TEST
ENGINE SPEED SELECTOR LEVER POSITION P.S.1.
500 r.p.m, (Parking P., N,, DR., S., L., or R. 60 to 125 p.s.i. transmission temper-
Brake Applied) ature should not exceed 200°F. for this
check. (With not more than 10 p.s.i.
difference between ranges)

DO NOT STALL TEST as damage to the reverse unit may result.

ROAD TEST
SHIFT SELECTOR LEVER POSITION P.S.I.*
1st and 2nd DR., S., L., and REV. 118 to 185
S.
3rd 30 m.p.h. 98 to 111
4th Zero Throﬁ};é 30 m.p.h. 68 to 78

*A drop in pressure of approximately 10 p.s.i. as each shift is made is normal, but the gauge reading
should stabilize after each shift is made.
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SHIFT SPEED CHART
UPSHIFTS IN M.P.H.

Minimum Maximum
Throttle Throttle
Drive Range
2-3 12 to 15 24 to 30
3-4 17 to 24 58 to 65
Super
1-2 12 to 15 24 to 30
2-3 60 to 68 60 to 68
Lo Range
1-2 Not Possible
2-3 60 to 68 60 to 68

DOWNSHIFTS IN M.P.H.

Part
Medium Throttle Detent

Drive Range

3-2 35to 16 35to 16 58 to 50

2-1 12to 8 None 24to 8
Super

3-2 538 to 50 58 to 50 58 to 50

2-1 12to 8 None 22to 8
Lo Range

3-2 58 to 50 58 to 50 58 to 50

2-1 28 to 22 28 to 22 28 to 22

While road testing, the transmission oil pres-
sure gauge should be connected and the pressures
checked as follows:

Super-Range Minimum | Maximum

2ND GEAR-Steady road 98 111
load at approximately
25 m.p.h.

CAUTION: Do not hold brakes and accelerate

engine with transmission in gear.

LOW OIL PRESSURE

L, Oil Level - Low, Check for cause,

2. Boost Plug - Wrong - Stuck

3. Pressure Regulator Valve or Spring - Dam-
aged or missing

4, Strainer and ‘O’ Ring - Missing or leaking
5. Manual Valve - Misaligned

6. Foaming or Cavitation

7. Internal Leak

8. Control Valve Assembly - Stuck Valve (Pres-
sure Drop)

9. Front Pump - Slide - Low Output

10. Low Range only - Control Valve Assembly -
Ball check valve.

HIGH OIL PRESSURE

l. Pressure Regulator Valve - Stuck - Wrong -
Damaged

2, Boost Plug - Wrong - Stuck
3. Manual Valve - Misaligned with quadrant
4, Control Valve Assembly - Stuck Valve

5. Front Pump - Slide Sticking - High Output

Always be certain the engine is operating at
peak performance, The engine and transmission
are designed and built to operate as an integral
power unit. Failure of the engine to deliver peak
power can result in improper shift characteristics
and apparent transmission malfunction,

EXTERNAL LINKAGE

The importance of proper linkage adjustment
cannot be over emphasized. Improper linkage
adjustment can cause rough erratic shifting, miss-
ing shifts, or the inability to select one or more
of the ranges.

OIL LEAKS

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 de-
ceiving due to ‘“‘wind flow” around the engine and
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transmission, If any doubt exists as to the source
of the leak there are two ways to determine it,

1. Red Dye
The addition of red dye to the transmission

oil will indicate if the leak is from the
transmission,

2. Black Light
The use of a ‘‘Black Light”’* to identify the
oil from the leak is also suitable, Comparing
the oil from the leak to that on the engine or

transmission dip stick when viewed by black
light will determine the source of the leak,

*A “‘Black Light’’ testing unit may be ob-
tained from several different service tool
suppliers.

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 filler tube to case leak’’ will sometimes
appear as a leak at the rear of the transmission,

POSSIBLE POINTS OF OIL LEAKS

1. Transmission Oil Pan
a, Improperly installed or damaged gasket.

b. Attaching bolts not correctly torqued.
c. Drain plug flange weld or stripped threads.
d. Drain plug.
e, 0il pan not flat,

f. Rear bearing retainer and or case not po-
sitioned correctly at oil pan,

2. Rear Bearing Retainer

a. Rear seal not installed properly or
damaged.

b. Gasket (rear bearing retainer to case)
damaged or improperly installed.

c. Rear bearing retainer to case attaching
bolts not correctly torqued,

d. Speedo gear housing not tight,
e. Porus casting.

f. Breather pipe.

. Cooler Connections

a, Adapter not correctly torqued.

b. Adapter defective.

. Case Cover Assembly Leaks

a. Gasket-Case to case cover improperly
installed.

b. Bolts-Improperly torqued.
c. Washer Seals-Damaged.
d. Plate Not Flat.

e. Plate Gasket-Defective.

. Front End Leaks

a. Front pump ‘O ring cut or improperly
installed,

b, Front seal.
c. Case to case cover gasket,
d. Case cracked or porus.

e. Cut or improperly installed ‘O’ ring-
coupling feed limit valve, (front pump).

f. Cut or improperly installed ‘“‘O" ring
pressure regulator assembly.

g. Manual Shaft Seal-Defective or improperly
installed.

h, Main Line Pressure Plug not tight-case.

i. T.V. line pressure plug not tight-case.
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DIAGNOSIS
CONDITION CAUSE
NO DRIVE IN DRIVE RANGE
1. Low Oil Level Check

2. Low Qil Pressure

3, Manual Linkage

4. Control Valve Assembly
5. Band

6. Internal Leak

7. Passage Restricted

8. Coupling

See Low Qil Pressure
Adjust

Sticking Valve

Adjust or Replace
Check

Air Check

Not Filling

MISSING ALL SHIFTS
1. Governor
2. Control Valve Assembly

3. Clutch

Sticking Valve
Sticking Valve

Not Applying

DRIVE IN SECOND AND THIRD ONLY
1. Control Valve Assembly

2, Clutch

Sticking Valve

Locked-Too Many Plates

DRIVE IN FIRST ONLY
1. Control Valve Assembly
2, Front Clutch

3. Governor

Sticking Valve

Inspect Accumulator and Clutch for leaks

Broken Rings, Worn Ring Lands, Sticking Valves

DRIVE IN FIRST AND SECOND ONLY
1. Governor (G-2)

2. Control Valve Assembly

Sticking

Sticking Valve

DRIVE IN THIRD ONLY
1. Control Valve Assembly

2. Governor

Sticking Valve

Sticking Valves
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DIAGNOSIS (Cont’d.)

CONDITION

CAUSE

DRIVE IN NEUTRAL (REVERSE

OR FORWARD)

1. Internal Linkage-Manual
2. Front Clutch

3. Reverse Cone Clutch

Engaging
Mispositioned

Not Applying

NO REVERSE

Internal Manual Linkage
Low Pressure

Reverse Cone Clutch
Restricted Passage
Band

G »w

Mispositioned

See Low Pressure
Not Engaging

Air Check Passages

Not Releasing

ROUGH 1-2 SHIFT

T.V. Linkage

Control Valve Assembly
Accumulator

Coupling

Front Clutch

N

1-2 QOil Passages

Short or Long

Sticking Valves

Sticking Parts, etc.

Not emptying fast enough
Slipping

Restricted

ROUGH 2-3

1. Band

2. Servo

Not Releasing quickly

Sticking parts

SLIPPING-ALL RANGES

1. Low Qil Pressure

See Low Qil Pressure

SLIPPING 1-2 SHIFT

(CAN BE REPORTED AS 1-3 ONLY)

T.V. Linkage

Low Oil Pressure
Accumulator

Control Valve Assembly
Band

Front Clutch

N e w N

1-2 Qil Passages

Long

See Low Qil Pressure

Check for restrictions or sticking parts.

Sticking Valves
Slipping
Check number of plates

Restricted
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DIAGNOSIS (Cont’d.)

CONDITION

CAUSE

SLIPPING - 2-3

1. Control Valve Assembly
2. Coupling

3. Front Clutch

Sticking valves

Not filling fast enough
Slipping

NO ENGINE BRAKING INTERMEDIATE
OR LOW RANGE

1. Control Valve Assembly
2. Band

3. Servo

Sticking valves
Slipping
Not applying

NO PART THROTTLE OR DETENT
DOWNSHIFTS

L. T.V. Linkage

2. Control Valve Assembly
3. Accelerator Travel
4

. Governor

Long
Sticking Valves
Short

Valves Sticking

SELECTOR LEVER WILL NOT GO INTO
REVERSE

1. Internal Manual Linkage

2. Reverse Blocker Valve

3. Governor

Mispositioned
Stuck Open
G-2 Valve-Sticking

SELECTOR LEVER WILL NOT GO INTO
PARK

1. Parking Linkage
2. Manual Linkage

Broken, improperly assembled, distorted.

Not adjusted properly.

FORWARD DRIVE IN REVERSE

1. Internal Manual Linkage

Improperly assembled, distorted.

HIGH UPSHIFTS

1. T.V. Linkage

2. Control Valve Assembly
3. Governor

4. T.V. Lever

5. T.V. Pressure

6. Line Pressure

7

. Governor Oil Passage

Short

Sticking Valve
Sticking Valve
Bent

High

High

Restricted
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DIAGNOSIS (Cont’d.)

CONDITION

CAUSE

UPSHIFTS LOW.

1. T.V. Linkage

2, Control Valve Assembly
3. Governor

4. T.V. Lever

5. T.V. Pressure

6. Line Pressure

7. Governor Passages

Long

Sticking Valve
Sticking Valve
Bent

Low

Low

Restricted

HANGING IN 2ND - ENGINE STALL UPON

STOP

1. Governor

2. Control Valve Assembly
3. T.V.

4. Clutch

Sticking Valve

Sticking Valve
Short

Not Releasing
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TORQUE SPECIFICATIONS

Location Ft. Lbs.
Channel Plate to Valve Body. . . . . . . . . . . . . i i ittt e e e e e 2.5 to 3.5
Secondary Valve Body to Channel Plate . . . . . .. . ... .. .. ... ........ 2,5 to 3.5
Primary Valve Body to Channel Plate . . . . . . . . . . .. ... uueeuenenean 2.5 to 3.5
Front T.V. Lever to Throttle Control Shaft. . . . . . . . . . . i v v vt it et e e e Stob
Inside Manual & Detent Lever to Manual Shaft . . . . .. ... ... ... ......... Stob
Valve Body to €Case . . . . . . . . . i i i e e e e e e e e e e e e e e e e 6 to 8
Pump Cover to Pump Body . . . . . . . . . . e e e e e e e e e e e e e e e e e e 6 to 8
T.V. Pressure Take-Off (Plug) . . . . . . . . . . .. . i, 6 to 7
Line Pressure Take-Off (Plug) . . . . . . . . . . i i i i i i i it it it e e e e e 6 to 7
Case Cover to PUmMDP . . . . . . . . . . 0 it e e e e e e e e e e e e e e e 15 to 18
Oil Pan to Case . . . . . . . . . i i i e e e e e e e e e e e e e e e e e e e e e e 12 to 15
Front Internal Gear to Clutch Housing . . . . . . . . . . . . . .. oo v v 22 to 27
(Governor) Output Shaft to Carrier . . . . . . . . i v i i i i i e e e e e e e e e e e 19 to 23
Torus Exhaust Valve Cover to Torus COVET . . . . . v v v v v v v v v v v o e e e e 19 to 23
Torus Cover to Driving TOrus . . . . . . . . . . v i it ittt ittt e et e e e 17 to 20
Band Adjusting Screw Lock NUL . . . . . . v v v i v i e e e e e e e e e e e e e e e e 18 to 20
Flange Assembly to Output Shaft . . . . . . . . . . . . . . . . e 40 to 50
Rear Bearing Retainer to Case . . . . . . . . . . . 0 i i i v it i e e e e e e 20 to 25
Case Cover to Case . . . . .t v v i it it i e e e e e e e e e e e e e e e e e e e 20 to 25
Oil Pan Drain Screw . . . . . . . . . i i i it e e e e e e e e e e e e e e e e e e e e 35 to 45
Coupling Feed Limit Valve Plug . . . . . . . . . . . . vt ii i i it i v oo 15 to 20
Pressure Regulator Plug . . . . . . . . . . .« 0 i i i i ittt e e e e e e e 15 to 20
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J-8843 J-8828
J-6115 J-5154 J-5292-01 J-8761
J-8763 J-6133-A
- §§&====§
"
T-9277-1
& 9
J-6505
1-9277-2 J-6129 J-8001 J-6135
J-6125 J-6123
& O ! -
J LN
BT-33-7 BT-33-6 J-8765 J-6126  J-8874 J-6122-01
Y - \ i ‘\!l) \\") ‘\’)
J-8614 BT-33-2 J-8591  J-8768  J-8760 J-4670 J-8938 J-8873 J-8872 J-8871

Fig. 3-342 Tools

BT-33-2 T.V. Lever Gauge J-8001 Dijal Indicator Set

BT-33-6  Stop Screw Adjusting Gauge J-8591 Band Adjuster

BT-33-7 T.V. Lever Bending Tool J-8614 Companion Flange Holder and

J-4670 Clutch Spring Compressor Remover

J-5154 Rear Bearing Retainer Seal J-8760 Speedometer Gear Remover
Installer Adapter Set

J-5292-01 Differential Side Bearing Installer J-8761 Front Pump Seal Installer
(Used to Install Rear Bushing J-8763 Transmission Holding Fixture
Assembly) J-8765 Reverse and Neutral Clutch

J-6115 Transmission Holding Fixture Spring Compressor Adapter
Base J-8768 Reverse Cone Remover

J-6122-01 Front Unit Coupling Valve J-8828 Oil Pump Seal Protector
Retainers J-8843 Reverse Clutch Inner Seal

J-6123 Speedometer Gear Puller Protector

J-6125 Slide Hammer (Used to Remove J-8871  Truarc 22-90° Plier External
Reverse Cone) J-8872 Truarc 24-90° Plier External

J-6126 Dial Indicator Support J-8873 Truarc 25-90° Plier Internal

J-6129 Clutch Spring Compressor J-8874 Exhaust Valve Cover Remover

J-6133-A  Speedometer Gear Installer J-8938 Internal Gear Holding Studs

J-6135 Rear Unit Clutch Retainer J-9277-1 Bolt For Removing Hydra-Matic
(Used On Main Shaft To Transmission Companion Flange
Check End Play) J-9277-2 Bolt For Removing Syncro-Mesh

J-6505 Rear Companion Flange Installer Transmission Companion Flange
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PERIODIC MAINTENANCE

Power Steering gear lubrication is accomplished
by the oil supplied through the gear by the power
steering pump. Regular or seasonal changes are
unnecessary. Refer to PERIODIC MAINTENANCE,
Section 2, for steering linkage lubrication re-
quirements.

STEERING LINKAGE (Fig. 4-1)

GENERAL INFORMATION

The only steering linkage adjustment is at the
tie rod sleeves for the setting of steering wheel
spoke alignment and front wheel toe-in. If worn
linkage joints are suspected, they should be
checked for wear and worn parts should be re-
placed. Linkage joints are worn if free travel
within the joints can be detected while operating
the steering mechanism.

REPLACEMENT OF STEERING
LINKAGE PARTS

PITMAN ARM

To disconnect the pitman arm from the pitman
shaft use Tool J-5304-B or a similar puller,
Upon assembly, install the pitman arm with the
front wheels in the straight ahead position and
with the steering wheel at the center of its travel.
Torque pitman shaft nut 90 to 120 ft. lbs,

LINKAGE JOINTS

IMPORTANT: When disconnecting a linkage
joint, no attempt should be made to disengage the
joint by driving a wedge between the joint and the
attached part.

Tie rod joints should be disconnected from the
relay rod, after removing the attaching nut, by
using Tool J-5504-B. (Fig. 4-2) To disconnect
the outer end of a tie rod, remove the tie rod to
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SAGINAW TYPE TIE ROD THOMPSON TYPE TIE ROD

TIE ROD
ASSEMBLY (L. H.)

TIE ROD
ASSEMBLY (R. H.)

RELAY ROD

POSITIONER
PITMAN ARM

Fig. 4-1 Steering Linkage

plain arm attaching nut, then tap the END of the IDLER ARM AND SUPPORT ASSEMBLY

PLAIN ARM with a hammer to free the tie rod

from the plain arm, Upon reassembly, the linkage The idler arm and support is serviced as an
joint nuts should be tightened 50 to 60 ft, lbs. assembly and no adjustments are required. When
To remove the pitman arm or idler arm from the installing the support to the frame bracket, torque
relay rod, the steering linkage should be removed the bolts 25 to 35 ft. 1lbs.

from the car. After removing the nut, the relay
rod can be clamped in a vise or supported so that
the joint can be driven out of the relay rod. TIE RODS

Whenever the tie rod end is assembled to the tie
rod and prior to assembling the tie rod end to
the plain arm, make certain that an equal number
of tie rod and tie rod end threads are exposed at
each end of the tie rod sleeve.

LINKAGE ADJUSTMENT

Toe-in and steering wheel spoke alignment is
obtained by turning the adjusting sleeves on the
tie rods which in turn lengthen or shorten the tie
rod assemblies, Refer to WHEEL ALIGNMENT,
After adjusting toe-in, make certain that the
TIE ROD sleeve clamps are positioned as shown in Fig, 4-3.

MANUAL STEERING (Fig. 4-4)

RELAY ROD

ADJUSTMENTS (ON CAR)

Before any adjustments are made to the steer-
ing gear in an attempt to correct such conditions
as shimmy, hard or loose steering, or road shock,
careful check should be made to determine that
front end alignment, shock absorbers, wheel bal-
ance, and tire pressure are correct,

There are two adjustments on the manual steer-
Fig. 4~2 Disconnecting Linkage Joint ing gear:
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~=—— FRONT OF CAR

BOLT MUST NOT
BE POSITIONED BEYOND
THIS PLANE

PERMISSABLE BOLT
POSITION

CLAMP

SLEEVE

SLOT

EDGE OF CLAMP MUST
NOT BE ADJACENT TO SLOT "
IN ADJUSTING SLEEVE

POSITION ALL CLAMPS, EXCEPT LEFT HAND INNER
CLAMP, AS ILLUSTRATED. LEFT HAND INNER CLAMP
IS LOCATED BY A TIE ROD CLAMP POSITIONER,

INCH POUND
TORQUE WRENCH

Fig. 4-3 Tie Rod Clamp Positioning

a. WORM BEARING PRELOAD ADJUSTMENT

b, OVER-CENTER ADJUSTMENT

IMPORTANT: The worm bearing preload ad-
justment must be checked and corrected if neces-
sary before the over-center adjustment is made.
Failure to follow the proper sequence may result
in damage to the steering gear.

WORM BEARING PRE-LOAD ADJUSTMENT

1. Disconnect the pitman arm from pitman shaft
- using Tool J-5504-B or a similar puller.

2, Loosen pitman shaft adjusting screw lock nut

Fig. 4-5 Checking Worm Bearing Preload

and loosen adjusting screw a few turns.
(Fig. 4-7)

3. Using an inch pound torque wrench measure
the torque which is required to keep the wheel
in motion at about 30° off straight ahead po-
sition. (Fig. 4-95)

4. The torque required should be between 5 and 9
inch pounds, If it is not, it will be necessary
to loosen the worm bearing adjuster lock nut
with a brass drift (Fig, 4-6) and turn the
worm bearing adjuster the required amount to
bring the torque within limits,

5. When adjustment is correct, retighten lock

WORM BEARING
ADJUSTER

WORM RETURN GUIDES

B

CIRCUITS

PITMAN SHAFT SECTOR SIDE COVER

ADJUSTING SCREW

WORM BEARING
ADJUSTER

{ WORM BEARING \
ADJUSTER LOCK NU
L : k\
HOLDING FIXTURE
7-5205

Fig. 4-4 Manual Steering Gear

Fig. 4-6 Loosening Lock Nut
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LOCK NUT

ADJUSTING
SCREW

Fig. 4-7 Over-Center Adjustment

nut 70 to 100 ft. lbs., and recheck preload.

OVER-CENTER ADJUSTMENT

6. After making the worm bearing adjustment,
the pitman shaft adjusting screw should be
tightened until a pull of 5 to 11 inch pounds
in excess of worm bearing preload is re-
quired to turn the wheel through the center
range. (Approximately 2-7/8 turns from
either end of travel on car or 3-1/8 turns
for bench adjustment.) (Fig. 4-7) Tighten the
lock nut 18 to 27 ft, 1bs. and recheck the over-
center adjustment.

7. After adjustments have been made, assemble
pitman arm to pitman shaft with front wheels
and steering wheel in the straight ahead po-
sition so that splines will align properly.
Torque pitman shaft nut (90 to 120 ft, lbs.).

GEAR ASSEMBLY
REMOVE AND INSTALL

1. Remove steering wheel and loosen column
upper clamp to bracket attaching bolts.

2, Fold back floor mat and remove mast jacket
cover plate from toe pan.

3. Hoist front of car and support car with floor
stands under outer ends of lower control
arms.

4. Remove pitman shaft nut and pull pitman arm
from shaft using Tool J-5504-B or a similar
puller.

5. Remove gear to frame bolts, position steering
linkage and speedometer cable out of the way
and withdraw gear assembly from under car,

To install, first apply wheel bearing grease to
the gear mounting pads to prevent gear to frame
squeak, then reverse removal procedure. Before
tightening steering gear to frame and upper
column clamp bolts, position column assembly to
obtain 2-7/32" between horn contact and end of
worm shaft to provide 1/8" to 3/16" clearance
between turn signal housing and steering wheel,

IMPORTANT: Tighten upper mast jacketclamp
before tightening steering gear to frame bolts.
Torque steering gear to frame bolts 60 to 80 ft.
Ibs. Torque pitman shaft nut 90 to 120 ft. lbs,

DISASSEMBLY OF GEAR

1. Mount gear on Holding Fixture J-5205, and
remove clamp and spring from worm shaft,

2. Loosen the pitman shaft adjusting screw lock
nut.

3. Rotate worm shaft 3-1/8 turns from end of
travel, then remove side cover and pitman
shaft from steering gear housing.

4, Loosen worm bearing adjuster lock nut with a
brass drift, then remove lock nut and adjuster
assembly from gear housing.

5. Remove worm shaft assembly (with ball nut)
out through bottom of housing. Slide rubber

grommet and upper worm bearing off steering
shaft.

SERVICING INDIVIDUAL UNITS

PITMAN SHAFT AND SIDE COVER

Dissassembly

1. Remove pitman shaft adjusting screw lock nut.

2, Thread, adjusting screw through pitman shaft
cover, then remove cover and gasket,

3. If needle bearing is to be replaced, remove
bearing from side cover using Tool J-5190-A
as follows:

a. Loosen the forcing screw of Tool J-5190-A

v so the expander jaws can be fully retracted.

b. Place Tool J-5190-A through needle bear-
ing in side cover,

c. Thread a 7/16" x 20 bolt in the adjusting
screw hole in the side cover until Tool
J-5190-A is raised up just enough for the
knurled section to clear the bearing.

d. Turn the forcing screw in to expand jaws
and remove the bearing (Fig. 4-9)
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M<— LOCK NUT
SIDE COVER

GASKET

&

NEEDLE BEARING

& # «—— PITMAN SHAFT
UPPER WORM BEARING

FILLER PLUG

LOWER WORM BEARING

BALL NUT

WORM BEARING
ADJUSTER

LOCK NUT

O~—— sEaAL

WORM SHAFT

RETURN GUIDE CLAMP
RETURN GUIDES

. LOWER WORM BEARING
§ RETAINER

Fig. 4-8 Manual Steering Gear

4, Wash all parts in clean solvent and dry with
compressed air. Inspect parts,

Assembly

1. If needle bearing was removed, position new
bearing on side cover with manufacturer’s
identification facing out, and drive needle
bearing flush with surface of casting bore
using Tool J-7030-1 and driver handle J-8092.
(Fig. 4-10) Pack bearing with SAE 80 Multi-
Purpose Gear Lubricant,

s TOOL 7-5190-A

2. Check the end clearance of the adjusting screw
in the slot of the pitman shaft. (Fig. 4-11)
The screw should rotate freely but not have
more than .002" clearance, If clearance ex-
ceeds .002", select the proper shim to bring
the clearance to specification. (Shim thick-
nesses are ,063", 065", .067", and .069'")

Fig. 4-9 Removing Needle Bearing
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INSTALL BEARING FLUSH
WITH SURFACE OF
CASTING BORE

J-8092

J-7030-1
NEEDLE BEARING \

Fig. 4-10 Installing Needle Bearing

3. Assemble the pitman shaft and adjusting screw
(with proper shim) to side cover. Thread the
adjusting screw through the side cover until
the side cover bottoms on the pitman shaft.

4. Install lock nut but do not tighten,

HOUSING

Disassembly

1. If pitman shaft seal ONLY is to be replaced,
use a small chisel to collapse the seal so it
can be lifted from the housing. (Fig. 4-12)

2. If pitman shaft needle bearing is to be re-
placed, use Tool J-7030-1 with Driver Handle
J-8092 to drive bearing and seal from housing.
(Fig. 4-13)

ADJUSTING SCREW

SELECTIVE SHIM

FEELER GAUGE

Fig. 4-11 Checking End Clearance

Fig. 4-12 Removing Pitman Shaft Seal

3. The upper worm bearing race can be re-
moved with a brass drift and installed with
Tool J-8811.

4, Wash housing in clean solvent and dry with
compressed air.

Assembly

1. If pitman shaft needle bearing was removed,
install Ring J-7030-2 over J-7030-1 and place
stamped end (manufacturer’s name) of new

Fig. 4-13 Removing Needle Bearing
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INSTALL BEARING
IFLUSH WITH SHOULDER
OF COUNTERBORE

Fig. 4-14 Installing Pitman Shaft Bearing

S——

Fig. 4-15 Installing Pitman Shaft Seal

bearing over end of Tool J-7030-1, then drive
bearing into housing until Ring J-7030-2 bot-
toms in bore. (Fig. 4-14) Pack bearing with
SAE 80 Multi-Purpose Gear Lubricant.

2. Place a new seal into housing with lip of seal
facing inward. Drive seal in the housing until
it bottoms against shoulder of counterbore,
using Tool J-7023. (Fig. 4-15) Coat lip of
seal with seal lubricant, Part No. 567196,

WORM BEARING ADJUSTER

Disassemble
1. Pry lower worm bearing retainer from ad-
juster, then remove lower worm bearing.

2. Wash all parts in clean solvent and dry with
compressed air. Inspect parts for wear,

Assemble

1. Pack lower worm bearing with SAE 80 Multi-
Purpose Gear Lubricant, then place bearing
on race and install retainer,

BALL NUT

Remove

1. Remove ball return guide clamp and guides
from ball nut,

2. Rotate worm until all balls have dropped out
of the nut, then remove nut from worm.

3. Wash all parts in clean solvent and dry with
compressed air. Inspect parts for wear.

Install
1. Slide ball nut over worm, (Fig. 4-16)

2. With ball nut teeth facing downward, install
20 balls into EACH CIRCUIT.

NARROW END OF
TEETH AT TOP

WORM SHAFT FACING
LEFT

BALL NUT

Fig. 4-16 Positioning Ball Nut
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. Place 5 balls into EACH RETURN GUIDE and
retain with SAE 80 Multi-Purpose Gear
Lubricant,

Install return guides and guide clamp onto
ball nut.

ASSEMBLY OF STEERING GEAR

. Pack the upper worm bearing with SAE 80
Multi- Purpose Gear Lubricant, then slide
upper worm bearing over worm shaft and
position bearing against worm, Install grom-
met. Slide worm shaft, bearing and ball nut
assembly into gear housing.

. Install worm bearing adjuster into gear hous-
ing. Adjuster should be installed just tight
enough to hold worm bearing in place. Final
adjustment will be made later.

. Install pitman shaft and side cover assembly
and gasket, with sector and ball nut teeth
centered as shown in Fig. 4-17, Torque side
cover bolts 20 to 22 ft, lbs,

. Fill steering gear with SAE 80 Multi-Purpose
Gear Lubricant,

. Steering gear should be bench adjusted before
it is assembled in car as follows:

a. Place steering wheel on shaft,

b. Turn steering gear from one extreme to
the other to make certain there are no
unusual binds,

NOTE: Never allow ball nut to strike
the ends of the ball races when reaching
its extreme position due to the possibility
of damaging ball guides.

SPRING LOCATING CLAMP T

SECTOR TEETH

Fig. 4-17 Sector and Ball Nut Centered

Fig. 4-18 Clamp Location

c. Adjust worm bearing preload and over-
center adjustment as outlined under AD-
JUSTMENTS (ON CAR) following steps 3
thru 6,

6. Remove steering wheel from shaft.

7. Install clamp and spring on worm shaft.(Fig.
4-18)

8. Remove gear from Holding Fixture,

POWER STEERING

PUMP

OPERATION (Fig. 4-19)

Oil is supplied from the reservoir to the pump-
ing chambers (composed of the cam ring, rotor,
thrust plate and pressure plate) through passage
A. 0il discharged from the pumping chamber is
discharged to cavity B, From the cavity B, oil
passes through orifice C into the outlet passage
and on through the flexible lines to the steering
gear, Part of the oil in cavity B passes through
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F

FLOW CONTROL VALVE CLOSED

p—

S

’FLOW CONTROL VALVE OPEN

Fig. 4-19 Oil Flow at Low Speed

openings D in the pressure plate to act on the
inner edge of the ten vanes and assist centrifugal
force in keeping the vanes out against the cam
ring. The thrust plate has four blind cavities
directly opposite these four openings in the pres-
sure plate to prevent side thrust on the vanes,

When pump output exceeds the calibration of
orifice C, a back pressure builds up behind the
flow control valve at E which overcomes spring
force and opens the valve to allow oil to return
to the intake side of the pump and to the reser-
voir, (Inset, Fig. 4-19) Flow control is desirable
to reduce power consumption which would other-
wise result if the pump were allowed to circulate
oil through the steering gear with no regulation
when driving at high speed.

When steering conditions demand high pres-
sure for power assist, the pump builds up suf-
ficient pressure on the steering gear rack-piston
to turn the pitman shaft, This pressure is also
being exerted on the front end of the flow control
valve through passage F. When extremely high
pressure is built up in the steering gear (such as
when holding the steering linkage against its stop)
the pressure relief ball G is forced from its seat,
Oil flowing past the ball, plus the normal internal
leakage at the outer edge of the flow control valve,
reduces the pressure on the forward side of the
flow control valve, The flow control valve then
opens, allowing oil to return to the intake side of
the pump and to the reservoir,

When making a partial turn at low speed, th
pressure requirements are normally well below

maximum pressure, so the pressure relief ball
will be closed. Also the pump output is less than
system requirements so the flow control valve
is closed.

MINOR SERVICE OPERATIONS

PUMP BELT ADJUSTMENT

Checking

Position Gauge 33-70 on pump belt as shown in
Fig. 4-20. If the pointers on sleeve of tool do not
index with the groove in tool plunger, the belt
should be adjusted as follows:

Adjustment

With Gauge 33-70 positioned on pump belt,
loosen the pump attaching bolts and adjust the
belt tension by moving the pump away from engine,
On used belts, the pointers on gauge 33-70 should
index with groove in gauge plunger. (Fig. 4-21)
On new belts, align index groove with notch. (Fig.
4-20) Tighten attaching bolts 20 to 28 ft, lbs, and
recheck adjustment,

SERVICING OF THE FLOW CONTROL
VALVE (WTHOUT REMOVING PUMP
ASSEMBLY FROM CAR)

1. Disconnect high pressure hose from pump
union and drain oil,
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TOOL BT 33-70

INDEX GROOVE

NOTCH g

TO ADJUST NEW BEL TS
ALIGN INDEX GROOVE
WITH NOTCH

POINTER

NOTE - FOR USED BELTS
ALIGN INDEX GROOVE
WITH POINTERS

PUMP SHAFT

CUT SEAL
WITH CHISE

Fig. 4-20 Gauge Position for New and Used Belts

2. Remove union and withdraw flow control valve
and spring with a magnet,

3. For disassembly and assembly of flow control
valve refer to step 13 under PUMP DISAS-
sembly and step 1 under PUMP ASSEMBLY.

4, To install reverse the above procedure and
install a new ‘‘O” ring seal on the union.

PUMP SHAFT OIL SEAL REPLACEMENT
(WITHOUT DISASSEMBLING PUMP)

The pump shaft oil seal can be replaced without

PRY AGAINST
ATTACHING BOLT
AND PUMP HUB

=i/GAUGE 33-70

INDEX GROOVE AND
POINTER ALIGNED

Fig. 4-21 Adjusting Pump Belt

Fig. 4-22 Cutting Pump Seal
disassembling the pump from the car as follows:

1. With the pump pulley removed, bend a piece
of .005" shim stock (approximately 2-1/2"
long) into a cylindrical shape, then push the
shim stock past seal until it bottoms in pump
body. (Fig. 4-22)

NOTE: The use of Seal Protector Tool
J-7132-1 will aid in pushing shim stock into
pump body. The use of shim stock around the
drive shaft will prevent damage to the ma-
chined surfaces of the shaft when removing
seal.

2, Cut metal body of seal with a small chisel
as shown in Fig, 4-22,

3. Tear metal body approximately 1" with di-
agonals, Force an awl between the pump body
and the O.D, of seal to collapse the seal, then
pry seal from pump body. (Fig. 4-23) Re-
move shim stock,

4. Apply Special Seal Lubricant (Part No.

TEAR SEAL METAL
APPROX, 1" THEN
COLLAPSE WITH AWL

Fig. 4-23 Removing Pump Seal
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J-7132-1

- - 'i“
J-7132-2 -

I

Fig. 4-24 Installing Pump Seal

567196) to the sealing lip of a new seal, then
install seal over Seal Protector Tool J-7132-1
with metal side of seal against tool.

5. Slide Tool J-7132-1 (with seal) over drive
shaft, then using Tool J-7132-2, drive seal
into pump body. (Fig. 4-24)

6. Remove tools,

PUMP REMOVAL AND
(INSTALLATION (Fig. 4-25)

1. Disconnect the hoses from the pump and se-
cure end of hoses above fluid level., Cap pump
fittings.

2. Remove the pump pulley attaching nut,

3. Remove the rear bracket by removing the 3

REAR BRACKET-
TO-MANIFOLD
TTACHING BOL

REAR BRACKET]

REAR BRACKET
TTACHING NUTS

Fig. 4-25 Pump Mounting

bracket attaching nuts and the bracket to in-
take manifold bolt,

4, Loosen the pump to front bracket attaching
bolts and remove the belt and pulley. DO NOT
HAMMER PULLEY OFF SHAFT.

5. Remove the 2 pump to front bracket attaching
bolts and remove pump.

To install, reverse the removal procedure,
Tighten the rear bracket attaching nuts 20 to 40
ft. 1bs., rear bracket to intake manifold bolt and
pump to front bracket bolts 20 to 28 ft, 1bs, and the
pulley attaching nut 35 to 45 ft. lbs. Fill reservoir
with Hydra-Matic fluid, then bleed pump by turning
pulley counterclockwise until air bubbles cease
to appear. Refill reservoir to proper fluid level,
if necessary. Adjust pump belt as outlined under
PUMP BELT ADJUSTMENT.

PUMP ASSEMBLY (Fig. 4-27)

1. Clean the exterior of the pump and drain the
reservoir, Lightly clamp the pump body in a
vise so that the rear of the reservoir is facing

up.

2. Remove the rear mounting stud and then re-
move the ‘‘O’’ ring seal. Discard the seal.

3. Remove the union. Remove ‘O’ ring seal
from union and discard.

4. Remove the reservoir by rocking it while
pulling upward. Remove pump body from vise.

5. Remove the ‘‘O” ring, flow control valve as-
sembly and spring from the bore in the pump
body.

PUNCH INSERTED
IN HOLE

P

RETAINING RING

Fig. 4-26 Removing End Cover Retaining Ring
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RESERVOIR CAP PRESSURE PLATE PRESSURE PLATE THRUST PLATE DOWEL PINS DRIVE SHAFT

SPRINGS SEAL

ROTOR DRIVE SHAFT "O" RING
RESERVOIR
DRIVE SHAFT

SEALING KEY
WASHER

"O" RING

END COVER

RETAINING RING END COVER CAM RING

VANES

QOB I0CEEE

SPRING

FLOW CONTROL
VALVE

1"O" RING

10.

Fig. 4=27 Power Steering Pump

. Rotate the end cover retainer ring so that one
end of the ring is over the hole in the side of
body, then force end of ring from its groove
and remove ring, (Fig. 4-26)

. Remove end cover from pump body. If cover
is cocked in pump body, tap plate with a soft
hammer to free up.

. Remove the two pressure plate springs from

the dowel pins.

. Remove the drive shaft key, then place the

pump on a bench with the drive shaft up., Tap
end of shaft with a soft hammer until it is
free,

Lift the pump body off the shaft, then remove
the drive shaft, thrust plate, dowel pins, cam

FLOW CONTROL VALVE

PRESSURE RELIEF SPRING

GUIDE

PRESSURE RELIEF BALL

SHIM

PLUG

Fig. 4-28 Flow Control Valve

A

ring, rotor, vanes and pressure plate,

11. Remove 2 inside and 1 outside ‘““‘O”’

from the pump body.

rings

12, Pry the drive shaft oil seal from the pump

body with a screwdriver.

13. If necessary to disassemble the flow control

valve, proceed as follows:

a. Clamp the valve in a brass jawed vise.

b. Remove the hex head plug and shims. (Fig.
4-28) Note the number of shim(s) on the
plug so the same number of shim(s) can be
reinstalled during assembly.

. Remove the pressure relief ball, guide
and spring from the flow control valve.

CLEANING AND INSPECTION

1. Wash all parts in clean solvent, blow out all
passages with compressed air and air dry.

. Inspect the drive shaft for wear and see that
the seal area of the shaft is smooth and free
of nicks.

Check the fit of the vanes in the rotor slots.
They must slide freely but snugly in the slots.
Tightness may be relieved by thorough clean-
ing or by removal of irregularities with a fine
stone. Replace the rotor and/or vanes if ex-
cessive looseness exists between the rotor
and vanes,
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. Inspect the flat surfaces on the thrust plate
and pressure plates for scoring or irregular
wear, Light scores can be smoothed by light
lapping, after which all lapping compound must
be thoroughly removed,

. Inspect all ground surfaces of the cam ring
for roughness or irregular wear, Lightscores
on the flat surfaces may be smoothed by lap-
ping. Normal wear or scuff marks on the
inner surface do not affect pump operation or
cause excessive noise; however, if the wear
consists of chatter marks or gouges, both the
cam ring and vanes should be replaced.

. Inspect the ground surfaces of the flow con-
trol valve and remove any slightirregularities
with a fine stone. Install the flow control
valve spring on the valve, insert the spring
end of the valve in the pump body and check
the fit of the valve by pushing it down into its
operating position,

. Check the end cover for nicks on the surface
which contacts the ‘O’ ring. Remove small
nicks with a fine stone. Replace the cover if
it is badly nicked or distorted,

. Inspect the pump body bushing. If the bushing
is scored or badly worn, replace the pump
body and bushing as an assembly.

. Inspect the reservoir for cracks, broken

welds or distortion, If any of these conditions
are present, replace the reservoir,

PUMP ASSEMBLY

. If the flow control valve was disassembled,
assemble as shown in Fig., 4-28. Use the

SEAL INSTALLER
_— J-7132-2

SEAL

Fig. 4-29 |Installing Pump Seal

SEAL PROTECTOR

PUMP SHAFT

J-7586

10.

Fig. 4-30 Installing Pump Shaft

same number of shims removed, as altering
shim thickness will change relief pressure.
Tighten the plug to approximately 4 ft. lbs.

Apply Special Seal Lubricant (Part No. 567196)
to the sealing lips of a new drive shaft seal
and drive the seal into the pump body using
Tool J-7132-2, (Fig. 4-29) Remove tool.

Place Seal Protector J-7586 over the threaded
end of the shaft, then install the shaft in the
pump body. (Fig. 4-30) Remove protector.

Lightly clamp body in a vise, cavity up.

Coat a new pressure plate to pump body “‘O’’
ring with petrolatum and install in the lower
groove in the pump body.

NOTE: This ‘O’ ring is slightly smaller
in diameter than the end cover ‘‘O" ring.

Coat the end cover to pump body ‘‘O’’ ring
with petrolatum and install in the upper ‘O’
ring groove.

Install the two dowel pins in the holes at the
bottom of the pump body cavity,

Install the thrust plate over the dowel pins
with the oil ports up.

NOTE: One of the dowel pin holes is
slightly elongated in both the thrust plate and
cam ring. These holes should be at the same
dowel pin to minimize the possibility of pump
noise, (Fig. 4-31)

Install the cam ring with the small holes over
the dowel pins SO THAT THE ARROW ON
THE OUTER SURFACE IS NEAR THE TOP
OF THE CAM RING. (Fig. 4-31)

Install the rotor with the alignment sleeve
down.
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ELONGATED HOLES IN CAM
RING AND THRUST PLATE
OVER SAME DOWEL PIN

ARROW UP AND POINTING
IN DIRECTION OF SHAFT
ROTATION

Fig. 4-31 Installing Cam Ring

11. Install the vanes in the rotor slots with the
radius edge of vanes outward.

12, Apply petrolatum to the outer circumference
of the pressure plate, then, with the oil ports
down toward the rotor, install the pressure
plate over the dowel pins through the two
smallest notches in the pressure plate until
the pressure plate seats against the cam ring.

13. Install the two springs over the dowel pins,

14. Install the end cover and retaining ring as
follows:

a. Apply petrolatum to the outer circumfer-
ence of the end cover and position the
cover into the pump body.

DIFFERENTIAL SIDE BEARING
PULLER TR-278-R (T-8107)

1/2" DRIVE SOCKET

Fig. 4-32 Installing End Cover

b. Install Differential Side Bearing Puller
(J-8107), along with a 1/2" drive socket to
press the end cover down beyond the re-
taining ring groove, (Fig. 4-32)

c. Install the retaining ring in the pump body
and remove the puller and socket.

15, Install flow control valve spring, flow control
valve (hex head plug end down), and ‘‘O’’ ring
seal into pump body bore.

16. Apply petrolatum to the reservoir to the pump
body ‘‘O’’ ring, then install the ‘O’ ring on
the pump body.

17. Place the reservoir over the pump body, align
the holes, and push the reservoir down over
the ““‘O” ring.

18, Install the ‘“O” ring seal on the short end of
the mounting stud, then install the stud and
tighten 25 to 35 ft, lbs,

19, Install the ‘““O’’ ring on the union, (groove
next to hex head) then install union and tighten
15 to 20 ft. lbs.

20. Install the drive shaft key while supporting
the shaft on the opposite side.

POWER STEERING GEAR
(Fig. 4-33)

OPERATION

NEUTRAL (STRAIGHT AHEAD POSITION)
(Fig. 4-34)

When turning effort is not being applied at the
steering wheel, the slots in the spool valve are
positioned so that oil entering the valve body from
the housing pressure port passes through the slots
in the spool valve to the oil return port in the
housing., The chambers at both ends of the rack-
piston and around the pitman shaft are always
full of oil, which acts as a cushion to absorb road
shock so that they are not transferred to the
driver. In addition, this oil lubricates all the
internal components of the gear.

RIGHT TURN (Fig. 4-35)

When the steering wheel is turned to the right,
the worm resists being turned because of the re-
sistance offered by the front wheels, The valve
body also resists turning because it is pinned to
the worm. Driver force exerted at the steering
wheel turns the lower shaft and spool valve a
slight amount which twists the torsion bar between
the worm and the spool valve, This slight amount
of turning of the spool valve is sufficient to posi-
tion the slots in the valve body and spool valve for
power .assist,
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SIDE COVER PIN HOLDING VALVE BODY TO

TORSION BAR CAP

_ PIN HOLDING CAP
| TO TORSION BAR

WORM

RACK-PISTON

PITMAN SHAFT

PIN HOLDING SPOOL
VALVE TO SHAFT

COUPLING

CHECK VALVE

SPOOL VALVE

LOWER
SHAFT

TORSION
BAR

PIN HOLDING TORSION
BAR TO LOWER SHAFT

CAP VALVE BODY

SNAP
RING

PIN HOLDING WORM
TO VALVE BODY

Fig. 4-33 Power Steering Gear

The right turn slots in the spool valve are
closed off from the return (wide) slots in the valve
body and opened more to the pressure (narrow)
slots in the valve body. The left turn slots in the
spool valve are closed off from the pressure slots
in the valve body and opened more to the return
slots in the valve body.

Pressure immediately begins to build up against
the lower end of the rack-piston, forcing it upward
to apply turning effort to the pitman shaft. The oil
in the chamber at the upper end of the rack-piston
is then forced out through the valve body and spool
valve through the oil return port to the pump
reservoir,

The instant the driver stops applying turning
effort to the steering wheel, the spool valve is
forced back into its neutral position by the torsion
bar., Oil pressure on the lower end of the rack-
piston then decreases so that pressure is again
equal on both sides of the rack-piston, and the
front wheels return to the straight ahead position,
when the car is moving.

Under normal driving conditions, oil pressure

does not exceed 200 psiexcept when turning cor-
ners where it does not ordinarily exceed 600 psi.
Oil pressure when parking ranges from 1,200 to
1,300 psi depending upon road conditions and
weight of the car. The steering effort during
normal driving, ranges from 1 to 2 lbs, and during
parking from 2 to 3-1/2 lbs, again depending upon
road conditions.

A check valve located under the high pressure
connector seat (Fig. 4-33) hydraulically dampens
the shock transmitted to the steering gear when
driving on washboard roads.

LEFT TURN (Fig. 4-36)

When the steering wheel is turned to the left,
the relationship between the spool valve slots and
valve body slots is again changed through twisting
of the torsion bar, Pressure immediately builds
up against the upper end of the rack-piston, forc-
ing it downward to apply turning effort to the
pitman shaft. The oil in the chamber at the lower
end of the rack-piston is forced out through the
valve body and spool valve to the pump reservoir,
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OIL PRESSURE OIL RETURN PORT VALVE BODY
PORT

TO UPPER SIDE
OF RACK-PISTON

LOWER SHAFT

AN

&

e

\

WORM

Y iR Y,

TORSION
BAR

1 HIGH PRESSURE
TO LOWER SIDE

OF RACK-PISTON

SPOOL VALVE | LOW PRESSURE

Fig. 4-34 Neutral Position

OIL PRESSURE OIL RETURN PORT VALVE BODY
PORT

LOWER SHAFT

WORM

274 2

TORSION BAR

"""" HIGH PRESSURE
TO LOWER SIDE

OF RACK-PISTON

SPOOL VALVE LOW PRESSURE

Fig. 4-35 Right Turn Position
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TO UPPER SIDE
OF RACK-PISTON

OIL PRESSURE
PORT

OIL RETURN PORT

SPOOL VALVE

VALVE BODY

LOWER SHAFT

_

TORSION
BAR

HIGH PRESSURE

LOW PRESSURE

Fig. 4-36 Left Turn Position

ADJUSTMENT (ON CAR)

OVER-CENTER ADJUSTMENT

The over-center adjustment is the only power

steering gear adjustment which can be made on
the car; however, in order to make this adjust-
ment, it is also necessary to check the combined
ball and thrust bearing preload.

L.

Remove the pitman shaft nut, then disconnect
the pitman arm from the pitman shaft using
Puller J-5504-B or a similar puller.

Loosen the pitman shaft adjusting screw lock
nut and thread the adjusting screw out to the
limit of its travel through the pitman shaft
side cover.

. Disconnect the horn wire at the relay, then

remove the horn button or ornament from the
steering wheel.

Count the number of turns of the steering
wheel through its full travel to locate the
steering wheel at its center of travel.

. Check the combined ball and thrust bearing

preload with an inch-pound torque wrench on
the steering shaft nut by rotating through the

center of travel. (Fig. 4-37) Note the highest
reading,

. Tighten the pitman shaft adjusting screw until

the torque wrench reads 4 to 8 in. lbs. higher
than the previous reading on the steering
shaft, The total over-center preload should
not exceed 16 in. lbs.

. While holding the pitman shaft adjusting

screw, tighten the lock nut and recheck the
adjustment.

. Install the horn button or ornament and con-

nect the horn wire, Connect the pitman arm
to the pitman shaft. Torque pitman shaft nut
90 to 120 ft. lbs.

POWER STEERING GEAR
REMOVAL AND INSTALLATION

. Remove the coupling flange hub bolt. (Fig.

4-38)

. Disconnect the hoses from the pump and cap

the pump and hose fittings.

. Hoist the car.

. Remove the pitman shaft nut, then disconnect
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INCH POUND
TORQUE WRENCH

J-6448-01
STEERING GEAR
HOLDING FIXTURE

J-3289-20
BASE

SPACER

Fig. 4-37 Checking Preload

the pitman arm from the pitman shaft using
Puller J-5504-B or a similar puller,

5. Remove the three bolts attaching the gear to
the frame side rail, permit the lower shaft
to slide free of the coupling flange then re-
move the gear with the hoses attached.

Before installing the steering gear, apply a
sodium soap fine fiber grease to the gear mounting
pads to prevent squeaks between the gear housing
and the frame. Make sure the alignment pin on the
gear housing enters the hole provided in the frame
side rail., Make certain there is a minimum of
.040" clearance between coupling hub and steering
gear upper seal, Install the coupling flange hub
bolt and torque 20 to 25 ft, lbs. Before tightening
the steering gear to frame bolts, shift the steering
gear as necessary to place it in the same plane as
the steering shaft so that the flexible coupling is

GROUND WIRE

COUPLING FLANGE l
HUB BOLT

STEERING SHAFT
FLANGE

040" MINIMUM CLEARANCE IS REQUIRED
BETWEEN SEAL AND HUB OF COUPLING FLANGE

Fig. 4-38 Coupling Assembly

Fig. 4~39 Holding Fixture J-6448-01

not distorted, Tighten the steering gear to frame
bolts 60 to 80 ft. lbs. and the pitman shaft nut 90
to 120 ft. Ibs.

After the hoses are connected to the pump, add
Hydra-Matic oil as necessary to bring the fluid
level to the full mark. Run engine at idle for 30
seconds, then run at fast idle for one minute
before turning steering wheel., With the engine
running, turn the steering wheel through its full
travel two or three times to bleed air from the
system. Recheck the oil level and add oil if nec-
essary.

STEERING GEAR DISASSEMBLY

NOTE: In many cases, complete disassembly
of the gear will not be necessary since most of
the component parts can be removed without com-
plete disassembly of the gear. The procedure for
such operations are not specifically outlined;

J-3289-20
J-5205 BASE
STEERING GEAR
HOLDING FIXTURE

J-3289-B
DIFFERENTIAL HOLDING FIXTURE

Fig. 4-40 Holding Fixture J-5205
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Fig. 4-41 Power Steering Gear
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PUNCH INSERTED

RETAINING RING IN HOLE

Fig. 4-42 Removing End Cover Ring

however, the following basic procedure and speci-
fications will apply.

To facilitate servicing of the gear, the gear
should be mounted in Holding Fixture J-6448-01
(Fig. 4-39) or Holding Fixture J-5205, Holding
Fixture J-5205 is designed to be used with Modi-
fied Differential Holding Fixture J-3289-B, (Fig.
4-40)

1. Rotate end cover retainer ring so that one end
of the ring is over hole in side of housing then
force end of ring from its groove and remove
ring, (Fig, 4-42)

2, Turn coupling flange counterclockwise until
rack-piston just forces end cover out of hous-
ing otherwise the worm may thread out of the
rack~piston and the balls will fall out of their
circuit. Remove cover and discard ““O’’ ring.

' _BALL RETAINER J-7539
RACK-PISTON

RACK PISTON PLUG

Fig. 4-43 Removing Rack-Piston Plug

Fig. 4-44 Removing Rack=Piston

3. Remove the rack-piston plug from rack-piston
as shown in Fig. 4-43.

4, Remove the pitman shaft and side cover as
follows:

a. Loosen the over-center adjusting screw
lock nut and remove the 4 side cover at-
taching cap screws and 3 lock washers.

b. Rotate side cover until the rack-piston and
pitman shaft teeth are visible, then turn the
coupling flange until the pitman shaft teeth
are centered in the housing opening. Tap
pitman shaft with a soft hammer and re-
move the pitman shaft and side cover from
the housing. Remove the side cover ‘‘Q”’
ring and discard,

5. Remove the rack-piston as follows:

a, Insert Ball Retainer Tool J-7539 into the
rack-piston bore with pilot of tool seated
in the end of the worm, (Fig. 4-44) Turn
lower shaft counterclockwise while holding
tool tightly against worm. The rack-piston
will be forced onto the tool.

ADJUSTER PLUG LOCK NUT

Fig. 4-45 Loosening Lock Nut
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SPANNER WRENCH
J-17624

Fig. 4-46 Removing Adjuster Plug

b. Remove the rack-piston with Ball Retainer
Tool J-7539 from gear housing.

SERVICING INDIVIDUAL UNITS

ADJUSTER PLUG ASSEMBLY (Fig. 4-47)

Disassembly

L.

Remove the thrust bearing retainer by prying
at the two raised areas with an awl or small
screwdriver, remove the thrust bearing
spacer, thrust bearing and washers,

. If the seal ONLY is to be replaced and not

the bearing, remove the retaining ring with
internal pliers, then remove the dust seal.
Pry the seal from the bore of the adjuster
plug. Discard seal.

If the needle bearing is to be replaced, re-
move the retaining ring using internal pliers,
then drive the dust seal, seal and bearing
from the adjuster plug with Tool J-5254. (Fig.

4-48) Discard seal and bearing.
6. Remove the adjuster plug as follows:
a. Loosen the adjuster plug lock nut with CLEANING AND INSPECTION

punch. (Fig. 4-45) 1. Wash all parts in clean solvent and dry parts

b. Remove adjuster plug assembly with with compressed air.

Spanner Wrench J-7624, (Fig.”4—,4'6) Re- 2. Inspect thrust bearing spacer for wear or
move and discard the plug ‘“‘O’ ring. cracks. Replace if damaged.

7. Grasp the lower shaft and pull the valve and 3. Inspect thrust bearing rollers and washers
shaft assembly from the housing bore. Sepa- for wear, pitting or scores, If any of these
rate worm and shaft and remove the lower conditions exists, replace the bearing and
shaft cap “‘O”" ring and discard. washers,

8. If the worm or lower thrust bearing and Assembly
race(s) remained in the gear housing, remove

at this time. 1. If the needle bearing was removed, place new

THRUST BEARING SPACER

THRUST BEARING
WASHER (LARGE)

"O" RING

SEAL

RETAINING RING

THRUST BEARING

DUST SEAL ADJUSTER PLUG NEEDLE BEARING WASHER (SMALL) RETAINER

Fig. 4-47 Adjuster Plug Assembly
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1-5254\

Fig. 4-48 Seal and Bearing Removal

needle bearing over Tool J-5254 with the
manufacturer’s identification against the tool
and drive or press bearing until it is flush
with the surface of the seal bore. (Fig. 4-49)

2. If seal was removed, temporarily install the
adjuster plug in the gear housing and place
dust seal and a new oil seal on Tool J-5254
(lip of seal away from tool), Lubricate seal
with Hydra-Matic oil and drive or press seal
into adjuster plug just far enough to provide
clearance for the retaining ring. (Fig. 4-50)
Tool J-5254 must be free of burrs that could
scratch the seal,

3. Install retaining ring with internal pliers, then
remove the adjuster plug from the housing.

4. Lubricate the thrust bearing assembly with
Hydra-Matic oil. Place the large thrust bear-
ing washer on the adjuster plug hub, then in-
stall the upper thrust bearing, small bearing
washer and spacer (grooves of spacer away
from bearing washer).

J-5254

MANUFACTURER'S NAME
FACING INSTALLING TOOL
ADJUSTER PLUG

Fig. 4-49 Installing Bearing

ADJUSTER PLUG ]
TEMPORARILY INSTALLED g@
IN HOUSING

Fig. 4-50 Installing Seal

5. Install a new bearing retainer on the adjuster
plug by carefully tapping on the flat surface
of the retainer, (Fig, 4-51)

NOTE: The projections must not extend
beyond the spacer when the retainer is seated.
The spacer must be free to rotate,

VALVE AND LOWER SHAFT ASSEMBLY
(Fig. 4-52)

Disassembly

1. Remove the spool valve spring by carefully
prying top coil out of groove in the lower
shaft, then slide the spring from the shaft.

2. To remove the lower shaft assembly from the
valve body, proceed as follows:

RETAINER

SPACER

ADIUSTER PLUG~—____ G

Fig. 4-51 Installing Bearing Retainer
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PIN IN SHAFT MUST INDEX

SPRING WITH NOTCH IN SPOOL VALVE

SPOOL VALVE
0" RING

LOWER SHAFT

@0

SPOOL VALVE
TEFLON RINGS (3)

"O" RINGS INSTALLED
UNDER TEFLON RINGS

PIN IN VALVE BODY MUST
INDEX WITH NOTCH IN CAP

VALVE BODY SHAFT CAP "O" RING

Fig. 4-52 Valve and Lower Shaft Assembly

a. While holding the assembly (lower shaft
down), lightly tap the lower shaft against
the bench until the shaft cap is free from
the valve body. (Fig. 4-53) The spool valve
should be held in the valve body while tap-
ping the shaft.

b. Carefully remove the lower shaft assembly
so as not to cock the spool valve in the
valve body.

3. Push the spool valve out of the flush end of
the valve body until the dampener ‘‘O’’ ring is
exposed, then carefully pull the spool from
the valve body while rotating the valve, (Fig,.
4-54) 1If the spool valve becomes cocked, re-
verse the withdrawal procedure, then again
attempt to remove the valve,

IMPORTANT: Do not attempt to force the
spool valve in or out of the valve body. If the
spool is cocked in the valve body, straighten
the spool by tapping with a plastic or rawhide
mallet, then push the spool back into the body

SPOOL VALVE

CAP

VALVE BODY

TAP SHAFT UNTIL CAP
/IS FREE OF VALVE BODY

Fig. 4-53 Freeing Shaft Cap

Fig. 4-54 Removing Spool Valve

and repeat the removal procedure.

Remove the dampener ‘‘O’’ ring from the
spool valve and discard.

If the teflon oil rings are to be replaced, cut
the 3 teflon oil rings and ‘““O’’ rings from the
valve body and discard.

Cleaning and Inspection

1.

Wash all parts in clean solvent and blow out
all oil holes with compressed air.

If the drive pin in the lower shaft or valve
body is cracked, excessively worn or broken,
replace the complete valve and shaft assembly.

If there is evidence of leakage between the
torsion bar and the lower shaft, or scores,
nicks, or burrs on the ground surface of the
lower shaft that cannot be cleaned up with
crocus cloth, the entire valve and shaft as-
sembly must be replaced.

Check the O.D. of the spool valve and the 1.D.
of the valve body for nicks, burrs, or bad
wear spots, If the irregularities cannot be
cleaned up by the use of crocus cloth, the
complete valve and shaft assembly will have
to be replaced.

If the small notch in the skirt of the valve
body is excessively worn, the complete valve
and shaft assembly will have to be replaced.

Lubricate the spool valve with Hydra-Matic
fluid and check the fit of the spool valve in
the valve body (with the spool valve dampener
““O” ring removed), If the valve does not
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PIN IN SHAFT MUST INDEX
SPRING WITH NOTCH IN SPOOL VALVE

SPOOL VALVE
"O'" RING

®0

LOWER SHAFT

SPOOL VALVE
TEFLON RINGS (3)

"O" RINGS INSTALLED
UNDER TEFLON RINGS PIN IN VALVE BODY MUST

INDEX WITH NOTCH IN CAP

VALVE BODY SHAFT CAP "O" RING

Fig. 4-55 Valve and Lower Shaft Assembly

rotate freely without binding, the complete
valve and shaft assembly will have to be
replaced,

~1

Check the overall length of the spool valve
spring. The spring should be approximately
3/4". If it is less than 11/16", replace the
spring.

ASSEMBLY (Fig. 4-55)

1. Install the 3 valve body ‘‘O’’ rings in the oil
ring grooves and lubricate with Hydra-Matic
oil.

2. Lubricate the 3 teflon o0il rings with petrola-
tum and install in grooves over ‘O’ rings.

NOTE: The oil rings may appear to be
distorted, but the heat of the oil during oper-
ation of the gear will straighten them out,.

3. Assemble the lower shaft assembly in the
valve body so the notch in the lower shaft cap
engages with the pin in the valve body. (Fig.
4-55) If necessary, tap the shaft cap with a
plastic hammer until cap is seated in the
valve body.

4, Install the spool valve as follows:

a. Lubricate the spool valve dampener “‘O”’
ring with petrolatum and install over spool
valve.

b. Lubricate the spool valve with Hydra-Matic
oil and slide the valve over the lower shaft
(notch in spool towards the valve body).
Rotate the spool valve while pushing the
valve into the valve body until the notch in
the spool engages the pin in the lower shaft,

c. Carefully crowd the dampener ‘‘O” ring
into its groove until the spool valve can be
pushed all the way in the valve body. The

LOCK NUT

SIDE COVER

SIDE COVER "O" RING

PITMAN SHAFT ASSEMBLY
(WITH ADJUSTING SCREW)

Fig. 4-56 Pitman Shaft and Side Cover

spool valve is properly seated when it is
flush with the top of valve body.

NOTE: Exercise extreme caution dur-
ing this operation so the *‘O’’ ring will not
be cut,

5. Slide the valve spring over the lower shaft
and down into the spool valve until the top
coil of the spring is in the shaft groove.

PITMAN SHAFT AND SIDE COVER
(Fig. 4-56)

Disassembly

Remove the lock nut and side cover from the
adjusting screw, Do not attempt to disassemble
pitman shaft, Discard lock nut,

NOTE: The power steering gear is equipped
with a self-adjusting type of pitman shaft which
automatically keeps the over-center adjustment
within specifications for a limited mileage (up to
approximately 10,000 miles), regardless of the
wear of the rack-piston and related parts. This is
accomplished by the use of a wear washer and a
heavy spring in the pitman shaft assembly. The
wear washer is calibrated to wear at the same
rate as the other components of the gear. Re-
placement pitman shafts do not have this feature
and adjusting screw torque is zero.

In cases where gear chucking or ‘‘clunk’’ cannot
be corrected by performing the over-center ad-
justment (See POWER STEERING GEAR ADJUST-
MENT-ON CAR), the trouble may be due to
excessive wear in the pitman shaft or a broken
spring in the pitman shaft,

To check the pitman shaft for excessive wear
or a broken spring:

1. With the side cover removed from the pitman
shaft, clamp the shaft in a vise and thread
two 7/16" S.A.E. nuts on the adjusting screw.
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INCH-POUND TORQUE WRENCH

TWO 7/16 - 20 NUTS

ADJUSTING SCREW

PITMAN SHAFT CLAMPED
IN VISE WITH BRASS JAWS

Fig. 4-57 Checking Adjusting Screw Torque

Tighten nuts so they are locked on the shaft.

2. Using a 5/8" socket and an inch-pound torque
wrench, measure the torque required to turn
the adjusting screw. (Fig. 4-57) Torque read-
ing should be 1 to 15 inch lbs.

3. If the reading is not within this range, the
complete pitman shaft assembly must be re-
placed. DO NOT ATTEMPT TO CORRECT
READING BY DISASSEMBLING THE PITMAN
SHAFT,

4, Remove the torque wrench and the two 7/16"
nuts from the adjusting screw.

Cleaning and Inspection

1. Wash all parts in clean solvent and dry parts
with compressed air.

2, Check pitman shaft bearing surface in the side
cover for scoring. If badly worn or scored,
replace the side cover,

3. Check the sealing and bearing surfaces of the
pitman shaft for roughness, nicks, etc, If
minor irregularities in surface cannot be
cleaned by use of crocus cloth, replace the
pitman shaft,

4. Replace pitman shaft assembly if teeth are
damaged or if the bearing surfaces are pitted
or scored.

Assembly

Thread the side cover onto the pitman shaft ad-
justing screw until it bottoms. Install, but do not
tighten, a new adjusting screw lock nut,

RACK-PISTON

Disassembly

1. Check the ball preload as‘follows:

a, Lightly clamp the rack-piston assembly in
a brass jawed vise with Tool J-7539 still
in place.

b. Thread worm into rack-piston while holding
Tool J-7339 tightly against worm so the
balls will not fall out of the rack-piston,
When the worm is in place, remove Tool
J-7539.

c. Clamp rack-piston (flanged end of worm
up) in vise, then install the valve and lower
shaft assembly so that the small notch in
the valve body engages the drive pin in the
worm, Locate the over-center position of
the worm by slowly turning the worm and
noting the area where the turning effort is
highest. DO NOT THREAD THE WORM
OQUT TOO FAR SINCE THIS MAY CAUSE
SOME OF THE BALLS TO DROP OUT OF
THE RACK-PISTON,

d. Using a torque wrench and a 3/4" 12 point
socket, check the preload while rotating
the torque wrench in a 120° arc. The read-
ing should be 1/16 to 5 in. lbs. (Fig. 4-58)

e. If the preload is not within limits, a new
set of balls must be installed upon re-
assembly., Note the ball size stamped on
the rack-piston and install the next size
larger balls to increase the preload or the
next size smaller balls to decrease the
preload, black balls need not be replaced
unless they are defective, A change of one
ball size will change the preload approxi-
mately 1 in. lb.

NOTE: If a number is not apparent, the
ball size is number 7.

f. Remove the torque wrench and valve and
shaft assemblv.

INCH-POUND
TORQUE WRENCH

RACK-PISTON CLAMPED
IN VISE WITH BRASS JAWS

Fig. 4-58 Checking Preload
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. Thread the worm out of the rack-piston, re-

move ball return guide clamp, guide valves
and balls,

If necessary to replace the teflon oil seal and
““O’’ ring remove at this time,

Cleaning and Inspection

1.

. Inspect

Wash all parts in clean solvent and dry with
compressed air,

the worm and rack-piston grooves
and all the balls for scoring., If either the
worm or rack-piston needs replacing, both
must be replaced as a matched assembly.

. Inspect ball return guide halves, making sure

that the ends where the balls enter and leave
the guides are not damaged.

. Inspect lower thrust bearing and washers for

scores or excessive wear. If any of these con-
ditions are found, replace the thrust bearing
and washers.

. Inspect rack-piston teeth for scores or ex-

cessive wear. Inspect the external ground
surfaces for wear, scoring or burrs.

. Inspect the rack-piston stop ring (inside of

housing) and replace if damaged.

Assembly

L.

If the teflon oil seal and ‘‘O’’ ring were re-
moved, install a new ‘‘O’’ ring and seal, lu-
bricated with Hydra-Matic oil, in the groove
of the rack-piston.

. Slide the worm all the way into the rack-

piston. It is not necessary to have the thrust
bearing assembly on the worm at this time,

. Turn the worm until the worm groove is

aligned with the lower ball return guide hole,
(Fig. 4-59)

Lubricate the balls with Hydra-Matic oil, then
feed 16 balls into the rack-piston while slowly
rotating the worm counterclockwise,

IMPORTANT: The black balls are .0005"
smaller than the silver balls, The black and
silver balls must be installed alternately into
the rack-piston and return guide.

Alternately install 6 balls into the returnguide
and retain with petrolatum, Install the return
guide assembly onto the rack-piston, Install
the return guide clamp and tighten the 2 clamp
screws 8§ to 12 ft, lbs,

. Check the ball preload if it was necessary to

INSTALL BALLS WHILE ROTATING

WORM FLANGE

WORM COUNTER CLOCKWISE

GUIDE HALVES

Fig. 4-59 |Installing Balls in Rack-Piston

install a new set of balls to correct the pre-
load. Refer to RACK-PISTON - DISASSEM-
BLY (Step 1).

. Insert Bearing Retainer Tool J-7539 into the

rack-piston, then while holding tool tightly
against end of worm, thread worm out of the
rack-piston,

PITMAN SHAFT NEEDLE BEARING AND
SEALS (Fig. 4-60)

Remove

1.

If pitman shaft seals ONLY are to be replaced,
remove the seal retaining ring and outer steel
washer, then pry out the outer seal. Remove
the inner steel washer, then drive out the
inner seal.

If pitman shaft needle bearing replacement is
necessary, remove the seal retaining ring,
outer steel washer, then drive needle bear-
ing, seals and inner washer out with Tool
J-6278-1. (Fig. 4-61)

INNER SEAL

STEEL WASHER

OUTER SEAL

STEEL WASHER

RETAINING RING

Fig. 4-60 Pitman Shaft Seals
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J-6278-1

Fig. 4-61 Needle Bearing and Seal Removal

Install

1. If the pitman shaft needle bearing was re-
moved, place Adaptor J-6278-2 over Tool
J-6278-1; slide the new needle bearing on the
tool with the manufacturer’s identification
against the adaptor and drive the bearing into
the housing until adaptor bottoms in housing,
(Fig. 4-62)

2. Coat the lips of the oil seals with special
lubricant (Part No. 567196).

3. Install the pitman shaft oil seals as follows:

a, Place Adaptor J-6278-2 over Tool J-6278-
1; then install the outer seal, inner steel
washer, and inner seal with the lips of the
seals facing away from the adaptor.

b. Drive the seals into the housing until the

INSTALL BEARING
FLUSH WITH HOUSING

J-6278-1

NEEDLE
BEARING

J-6278-2

MANUFACTURER'S NAME
ON BEARING FACING UP

Fig. 4-62 Installing Needle Bearing

J-6278-1

OUTER SEAL

WASHER 7-6278-2

INNER SEAL

Fig. 4-63 Installing Oil Seals

top of Adaptor J-6278-2 is flush with the
housing. (Fig. 4-63)

c. Remove the tool and adaptor, then install
the outer steel washer and seal retaining
ring. The retaining ring will not seat in
the groove at this time,

d. Reinsert Tool J-6278-1 with Adaptor J-
6278-2 and continue driving the seals until
the retaining ring seats in its groove (Inset,
Fig. 4-63), then remove the tool and
adaptor.,

HOSE CONNECTORS

Remove

If the hose connections were leaking at the con-
nector seats in the housing, remove one or both
connector seats as follows:

1, Thread a nut and place a washer ona 5/16"-
18 tap.

2, If the connector seat is being removed from
an assembled gear, coat the end of the tap
with petrolatum to prevent chips from enter-
ing the passage while tapping the seat.

3. With the steering gear in a vertical position,
thread the tap into the connector seat not
more than three turns. (Fig. 4-64)

4, Tighten the nut to remove the seat.
NOTE: A check valve and spring is lo-

cated below the high pressure connector seat
and can be replaced when seat is removed.
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5/16" - 18 TAP AND NUT

FLAT WASHER

Fig. 4-64 Removing Connector Seat

Install

To install a new connector seat, use Tool J-6217
to seat it in the housing. (Fig. 4-65)

STEERING GEAR
ASSEMBLY

1. Install the worm as follows:

a. Lubricate the worm, lower thrust bearing
and the two thrust washers with Hydra-
Matic oil, then install one thrust washer,
the bearing, and the other thrust washer
over the end of the worm.

b. With the valve bore end of gear housing
down, insert the worm and thrust bearing
assembly into the housing., While holding
the worm in place, turn the gear housing so
the valve bore end of the housing is up.

2, Install the valve and lower shaft assembly as
follows:

a, Lubricate the valve body teflon rings and

J-8217

PRESSURE PORT
CONNECTOR AND
CHECK VALVE

Fig. 4-65 Installing Connector Seat

VALVE AND LOWER;
SHAFT ASSEMBLY.

NARROW SLOT IN VALVE BODY
UST WITH PIN [N WORM

Fig. 4-66 Installing Valve and Lower Shaft Assembly

a new lower shaft cap “‘O’’ ring with petro-
latum. Install the lower shaft cap ‘‘O”
ring in the valve body so it is seated a-
gainst the lower shaft cap. Align the NAR-
ROW NOTCH in the valve body with the
pin in the worm, then install the valve and
shaft assembly in the gear housing. (Fig.
4-66) Apply pressure to the VALVE BODY
when installing. If pressure is applied to
the lower shaft during installation, the
shaft may be forced out of the valve body.

IMPORTANT: The valve body is prop-
erly seated when the oil return hole in the
housing is entirely uncovered. (Fig. 4-67)

3. Lubricate a new adjuster plug “‘O’’ ring with
petrolatum and install in groove on adjuster
plug. Place Seal Protector J-6222 over lower
shaft, then install the adjuster plug assembly
in the housing until it seats against the valve
body. (Fig. 4-68) Remove Seal Protector.

VALVE BODY IS PROPERLY
SEATED WHEN PASSAGE IS
UNCOVERED.

Fig. 4-67 Valve Body Properly Seated
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ADJUSTER
PLUG

Fig. 4-68 Installing Adjuster Plug

Do not adjust the thrust bearing preload at
this time.

4. Install the rack-piston as follows:

a. Lubricate the rack-piston teflon seal with
petrolatum.,

b. With the rack-piston bore of the housing
facing up, position Seal Compressor J-7576
against the shoulder in the housing,

c. With Ball Retainer J-7539 in place in the
rack-piston, push the rack-piston into the
housing wuntil Tool J-7539 contacts the
worm. (Fig. 4-69)

BALL RETAINER J-7539
RACK-PISTON

SEAL COMPRESSOR J-7576

s

Fig. 4-69 Installing Rack-Piston

INCH-POUND TORQUE WRENCH

3/4" - 12 POINT SOCKET

SPANNER WRENCH .
J-1624

Fig. 4-70 Adjusting Thrust Bearing Preload

d. Turn the lower shaft clockwise with a 3/4"
twelve point socket or a replacement cou-
pling flange to thread the rack-piston onto
the worm while holding Tool J-7539 a-
gainst the end of the worm.

e. When the rack-piston is completely thread-
ed on the worm, remove Ball Retainer
J-7539 and Seal Compressor J-7576.

Install the rack-piston plug in the rack-piston
and torque 35 to 65 ft. lbs.

Install a new housing end cover ““O’’ ring and
lubricate it with petrolatum, then install the
end cover and retaining ring.

Install the pitman shaft and side cover as
follows:

a. Install a new ‘O’ ring in the pitman shaft
side cover and retain with petrolatum.

b. Turn the lower shaft until the rack-piston
teeth are centered in the pitman shaft open-
ing, then install the pitman shaft and side
cover so that the center tooth of the pitman
shaft engages the center groove of the
rack-piston.

c. Install the 4 side cover bolts and 3 lock
washers and tighten 25 to 30 ft. Ibs. Refer
to Fig. 4-70 for washer location,

Adjust the thrust bearing preload as follows:

a. Turn the adjuster plug clockwise with
Spanner Wrench J-7624 until it is tight,
then loosen it 1/8 turn,

b. Install an inch-pound torque wrench with a
3/4" 12 point socket on the lower shaft
splines. (Fig. 4-70)
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9. Adjust

a.

. 0
. Rotate the torque wrench in a 45 arc and

note the highest reading.

. Tighten the adjuster plug with Spanner

Wrench J-7624 until the torque wrench
reads 1 to 3 in. lbs, higher than the initial
load reading.

. Install the adjuster plug lock nut andtighten

with Spanner Wrench J-972- A,

. Recheck the adjustment to be sure it is

still only 1 to 3 in. lbs. higher than the
initial load reading. If the adjustment
changed when tightening the lock nut, re-
adjust the adjuster plug.

the over-center preload as follows:

Make sure the over-center adjusting screw
is backed all the way out.

Install an inch-pound torque wrench with a
3/4" 12 point socket on the lower shaft
splines.

Rotate the lower shaft from one stop to the
other to count the number of turns and lo-
cate the center of travel, then check the
combined ball and thrust bearing preload
by rotating the torque wrench through the
center of travel. (Fig. 4-71) Note the
highest reading.

Tighten the pitman shaft adjusting screw
until the torque wrench reads 4 to 8 in. 1bs.
higher than the previous reading. The total
reading should not exceed 16 in. Ilbs,

. While holding the adjusting screw, tighten

the lock nut and recheck the adjustment.

10. Position the coupling flange onto the lower

LENS-INNER
AND OUTER

RETAINER RING

RECEIVER CUP

CONTACT

BEZEL

' P
‘ \SPACER BUSHING

BELLEVILLE SPRING
(DISH SIDE DOWN)

INCH-POUND TORQUE WRENCH

OVER-CENTER
ADJUSTING SCREW

Fig. 4-71 Checking Over-Center Preload

Fig. 4-72 Standard Steering Wheel

shaft, then install the flange attaching bolt
and lock washer, Position the flange so that
there is 3/4" between the adjuster lock nut
and the coupling to steering flange bolt heads.
Tighten the coupling flange attaching bolt 20
to 25 ft. lbs.

STEERING WHEEL
AND HORN CONTACT
(Fig. 4-72 and 4-73)

STEERING WHEEL

Remove

1.

Disconnect the horn wire from the wiring
harness.

. Standard wheel - Pull lens and bezel assem-

bly from wheel.

Deluxe wheel - Carefully pry the cap and em-
blem assembly from the shroud.

Remove the steering wheel attaching nut and
washer, then using a puller such as BT-61-9,
remove the steering wheel from the steering
shaft, (Fig. 4-74) Remove puller from steer-
ing wheel,
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SHROUD
/

HORN
ASSEMBLY conTact
ASSEMBLY
LEAD
ASSEMBLY

CANCELLING PIN ————

Fig. 4-73 Deluxe Steering Wheel

Install

1. With the marks on the steering wheel and
steering shaft aligned, install the wheel, flat
washer and nut,

NOTE: When mark on steering wheel hub
and steering shaft are lined up, wheel spokes
should be horizontal as car is driven straight
ahead.

If this is not the case, it will be necessary
to adjust the tie rod ends until steering wheel
assumes its proper position. When a new
steering gear is installed, it may be necessary
to adjust steering wheel spoke alignment even
though spoke alignment had been correct for
the old gear.

2, Torque the nut 25 ft. lbs. and stake to steer-
ing shaft. On standard steering wheels, in-
stall lens and bezel assembly. Water may be

koS
WASHERS
{(5/16" L.D.)

Fig. 4-74 Steering Wheel Removal

used on bezel retainer ring to aid installation.
DO NOT USE LUBRICANT ON RETAINER
RING. On deluxe steering wheels, install cap
and emblem assembly.

3. Connect horn wire to wiring harness,

HORN CONTACT ASSEMBLY REPLACEMENT
1. Remove the steering wheel.

2. Deluxe steering wheels - Disconnect the horn
switch wires from the contact assembly lead,
then remove the 4 shroud attaching screws
and shroud,

3. Remove the staking from the wheel hub and
pull the contact assembly from the steering
wheel,

To install, place contact assembly in steering
wheel and stake hub in three places (Fig. 4-75) to
retain the contact assembly, then reverse the re-
moval procedure,

HORN SWITCH ASSEMBLY REPLACEMENT

The horn switch is retained to the cap (standard
steering wheel) or to the shroud (deluxe steering
wheel) by screws. (Figs. 4-72 and 4-73)

To remove the horn switch from the standard
wheel, the cap must be removed. To remove the
horn switch from the deluxe steering wheel, the
steering wheel and the shroud must be removed.

UPPER BEARING, HORN CONTACT RING
OR WIRE REPLACEMENT
(Without Tilt-Away Steering Wheel)

1. Disconnect horn contact wire from chassis
wiring harness.

CONTACT ASSEMBLY §
s \

STAKE HUB IN
THREE PLACES

Fig. 4-75 Cancel Pin and Horn Contact
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UPPER BEARING ASSEMBLY

Fig. 4-76 Horn Contact Removal

. Remove steering wheel,

. Pry bearing from retainer, then pry horn
contact from bearing just enough to expose
horn wire tang. (Fig. 4-76)

. Depress tang and remove horn contact and
wire from bearing.

. Prior to assembly, bend horn wire terminal
tang if necessary so that it will lock in horn
contact, (Fig. 4-77)

. After assembly of contact and bearing, install
assembly into retainer using hand pressure,

HORN
CONTACT

UPPER
BEARING

TERMINAL TANG

HORN WIRE

Fig. 4-77 Horn Contact and Bearing

7. Install steering wheel and connect horn wire.

TURN SIGNAL ACTUATOR ASSEMBLY
REMOVE AND INSTALL (Fig. 4-78)

1. Remove the steering wheel assembly and the
turn signal lever.

2. Insert a screwdriver, with a round shank,
through the turn signal lever hole in the
housing and pull or pry the housing from the
bearing retainer.

3. Remove the cancel spring and pivot pin with
wave washer from the lever plate.

4, Depress the detent spring to disengage it
from the upper bearing retainer, then sepa-
rate the lever plate, detent spring, detent
roller and detent balls from the upper bearing
retainer. (Fig. 4-78)

5. To install, reverse the removal procedure and
lubricate all frictional areas with a thin coat
of Lithium Soap Grease. Press the housing
over the upper bearing retainer so that it
just snaps over the rim of the bearing retain-
er flange.

STEERING COLUMN

REMOVE AND INSTALL

1. Disconnect battery and remove steering wheel.
For other rthan Tilt-Away-Wheel, remove
spring and retainer,

2. Disconnect rod from lower shift lever.

3. On cars equipped with Synchromesh, discon-
nect rod from cross shift lever, (Fig. 4-79)

4, From under instrument panel, disconnect the
horn wire from chassis wiring harness and
the turn signal wires from turn signal switch
on mast jacket,.

5. Disconnect the wires from the Hydra-Matic
combination neutral safety and back-up switch
or the wires from the Synchromesh back-up
light switch on the mast jacket.

6. Remove cap from upper mast jacket bracket,
then remove the Hydra-Matic indicator needle
from the shifter tube. (Fig. 4-80)

7. Disconnect mast jacket grommet and retainer
from floor pan.

8. Remove mast jacket cover plate,

9. Disconnect positive battery cable sleeve from
mast jacket or lower clamp,
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BEARING DETENT DETENT HOUSING ROD
RETAINER BALLS ROLLER SPRING
LEVER
BEARING LEVER WAVE PIVOT CANCEL
RETAINER PLATE WASHER PIN SPRING

Fig. 4~78 Turn Signal Actuator Assembly

10. Remove clamp from upper mast jacket
bracket,

11. For other than Tilt-Away column, slide mast
jacket off steering shaft.

12, For Tilt-Away column, disconnect flexible
coupling from steering shaft and remove col-
umn assembly.

To install steering column assembly, reverse
removal procedure,

NOTE: Before tightening the upper clamp,
position the steering column assembly (all
except power steering with Hydra-Matic) or
lower bearing (power steering with Hydra-
Matic), to provide 2-7/32" between horn con-
tact surface and end of steering shaft. Install
retainer ring after lower bearing has been
correctly located.

If console equipped, the steering shaft must be
centered in the steering column before column is
secured to toe-pan.

LOWER SHIFT LEVER

CROSS SHIFT LEVER

NEEDLE

Fig. 4-79 Synchromesh Shift Levers

Fig. 4-80 Hydra~Matic Indicator Needle
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DISASSEMBLE AND ASSEMBLE
(Fig. 4-81 and 4-82)
(Without Tilt-Away Steering Wheel)

NOTE

If console equipped, disregard refer-

ence to shift tube.

1.

Remove turn signal switch from side of mast
jacket. Remove the switch pin and spring
from the turn signal rod.

Remove the Hydra-Matic combination neutral
safety and back-up light switch or the Syn-
chromesh back-up light switch from the mast
jacket. Remove the switch lever from the
shift tube.

. Remove the turn signal lever and pull upper

bearing retainer housing.

. Pry out the upper bearing from the bearing

retainer, then remove the upper bearing and
horn wire.

On Hydra-Matic models, remove the shift
tube retainer ring and washer from inside

10.

11.

12,

. Support shifter bowl,

the upper bearing retainer,

Remove the 3 upper bearing retainer screws,
then remove the upper bearing retainer and
turn signal actuator assembly.

NOTE: If necessary, the shift stop plate
(Hydra-Matic models) can be removed from
the upper bearing retainer at this time,

. On Hydra-Matic models, remove wave washer

from shift tube.

and drive shift lever
pin from bowl. Remove shift lever and spring
from bowl.

Pull shifter bowl from shift tube.

On Synchromesh models, loosen lower clamp,
and remove lower bearing,.

On Hydra-Matic models without console, re-
move lower bearing retainer and bearing.

On Synchromesh model, remove spring

SHIFT LEVER PIN
SHIFTER BOWL
MAST JACKET
TURN SIGNAL SWITCH
SWITCH PIN AND SPRING
BACK-UP LIGHT SWITCH
GROMMET AND

RETAINER

CROSS SHIFT
LEVER

LOWER 2%\
CLAMP \¥ AW

LOWER BEARING

BEARING
RETAINING RING

el

UPPER BEARING

RETAINER - HOUSING

LEVER AND

SPRING

TURN SIGNAL
ROD

%/

TURN SIGNAL
LEVER

UPPER BEARING
WAVE WASHER

LOCK PLATE

SHIFT TUBE

\&\J&\ SPRING (SMALL END FACES SHIFT TUBE)

\ WASHER (SPRING RETAINER)

Fig. 4-81

Steering Column (Synchromesh)
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SHIFT LEVER AND SPRING

SHIFT LEVER PIN
TURN SIGNAL SWITCH

SPRING
SWITCH PIN

NEUTRAL SAFETY AND = ———.
BACK-UP LIGHT SWITCH

MAST JACKET =————

RETAINER

LOWER BEARING
ASSEMBLY

RETAINING HOUSING TURN SIGNAL
RING ROD
UPPER
SHIFT STOP BEARING \
PLATE /

DUST SEAL

GROMMET AND RETAINER

TURN SIGNAL
LEVER

WASHER

UPPER BEARING
RETAINER

SHIFTER
BOWL

WAVE WASHER

SHIFT TUBE

Fig. 4-82 Steering Column (Hydra-Matic) without Console

retainer washer and spring.

13. Remove shift tube from lower end of mast
jacket,

14, For Synchromesh models, remove lock plate
from top of mast jacket,

NOTE: The lower bearing should not be
disassembled.

To reassemble mast jacket, reverse the re-
moval procedure. Apply a thin coat of Lithium
Soap Grease to all frictional parts. On Hydra-
Matic models with power steering, locate lower
bearing to obtain 2-7/32" between horn contact
surface and end of steering shaft, then install
bearing retainer ring.

TILT-AWAY STEERING WHEEL
COLUMN DISASSEMBLY

The following disassembly procedure is ap-

plicable for all tilt wheel steering columns. If
the steering column is from a car that has a con-
sole, disregard reference to the shift tube and
the safety switch,

TURN SIGNAL AND NEUTRAL
SAFETY SWITCH REMOVAL

1. Remove the turn signal switch from the mast
jacket by removing the two attaching screws
and disconnecting the Bowden cable by loosen-
ing the cable clamp and removing the gripper
washer from the switch pin.

2, Remove the neutral safety and back-up lamp
switch assembly from the mast jacket, then
remove the switch lever from the shift tube.

ACTUATOR HOUSING REMOVAL

1. With the column in the centered position, re-
move the turn signal lever and the tilt lever.
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J-21180

Fig. 4-84 Removing Turn Signal Cover

2. Remove the turn signal cover. (Fig., 4-84)

3. Pry out the horn contact assembly from the
turn signal actuator housing and remove the
contact and wire assembly. (Fig. 4-85)

COLLAPSIBLE SPACER
(LARGE FLANGE FACES RUBBER WASHER)

BEARING BEARING SEAT

SNAP RING

FLAT WASHER

RUBBER WASHER

BEARING RETAINER
INNER RACE (DISH SIDE FACES RUBBER WASHER)

HORN CONTACT

Fig. 4-85 Removing Horn Contact

4, Remove the upper shaft snap ring. (Fig. 4-86)

™ SNAP RING
g

Fig. 4-87 Removing Upper Shaft Parts

. Remove the washer, collapsible spacer, rub-

ber washer, retainer, bearing seat, inner
race and steering shaft upper bearing, (Fig,
4-87)

NOTE: The collapsible spacer MUST NOT
be re-used.

. Remove the turn signal switch detent spring,

then pull the actuator yoke from the actuator
housing.

. Install the tilt lever and lift up so the column

will go to the full up position, then unhook the
upper ends of the two tilt return springs by
inserting a small bladed screwdriver through
the upper coil and lifting up. (Fig. 4-88) It
may be necessary to use another screwdriver
to unhook the spring as shown. Installer Tool
J-21181 may be required to remove the right
hand return spring.

. Remove the two pivot pins with Tool J-21179,

(Fig. 4-89)

Fig. 4-86 Removing Upper Shaft Retaining Ring

TILT
RETURN SPRING

Fig. 4-88 Removing Tilt Return Springs
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TURN PULLER NUT
WITH WRENCH TO
PULL PIVOT PIN

Fig. 4-89 Removing Actuator Housing Pivot Pins

ACTUATOR HOUSING
TILT RETURN SPRINGS '

N Ry,
RITNT N

5,

4

Fig. 4-90 Removing Actuator Housing

CAUTION: If the screw starts to turn,
hold it with a wrench. Do not allow the screw
to bottom in the pivot pin or the tool to be-
come cocked on the housing.

T
LOCK SHOE
APPROX.
a|
-3/32"
* | -——
s G s
MAKE SUPD .
3/32" x 1/2" x A /2

Fig. 4-91 Removing Lock Shoe Pivot Pins

9. Slightly lift the tilt lever to disengage the
lock shoes from the pins and remove the
actuator housing, then remove the tilt return
springs and the upper shaft lower bearings.
(Fig. 4-90)

ACTUATOR HOUSING DISASSEMBLY

1. Back up the lock shoe pivot pin boss in the
acutator housing, with a suitable tool, in-
board of the pivot pins. (Fig. 4-91)

2. Drive the upper and lower lock shoe pivot pins
from the actuator housing with an 1/8" straight
punch.

3. Remove the lock shoes and springs by pushing
the upper end of the lock shoe through the
openings in the actuator housing. (Fig. 4-92)

4. Remove the turn signal switch control cable
from the turn signal bellcrank by removing
the retaining screw at the top of the housing
and disconnecting from the bellcrank. Re-
move the cable through the top of the actuator
housing.

STEERING SHAFT DISASSEMBLY

1. Pull the steering shaft assembly upward and
out of the mast jacket.

2. Clamp the steering shaft in brass jawed vise.

3. Move the upper shaft fully from center line
of lower shaft.

4. Using a narrow bladed screwdriver through
the coils of the spring, compress spring
enough to remove the upper end from the

UPPER
LOCK SHOE

LOWER
LOCK SHOE

Fig. 4=92 Actuator Housing (Top View)
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SUPPORT
SCREWS

TOP COI
OF SPRING

Fig. 4-93 Removing Spherical Joint Spring
Fig. 4-95 Support Screw Location
upper seat. (Fig. 4-93)
2. Remove the shift tube retainer ring and wash-

5. Move the upper shaft to the opposite side and er from the top of the shift tube. (Fig. 4-96)
allow the spring to snap out of the opening
between the shaft and the sphere. 3. Remove the shift tube bearing retainer from

6. Remove the spring. the lower end of the mast jacket.

4. Remove the shift tube from the lower end of
the mast jacket using Tool J-21180 and two
Slide Hammers J-6125-1. (Fig. 4-97)

7. Turn the upper shaft 90° from the center line
of the lower shaft and remove the upper shaft
and sphere from the lower shaft. (Fig. 4-94)

8. Remove the sphere from the upper shaft by 5. Remove the lock plate, wave washer and

rotating so flats on sphere align with socket. shifter bowl from upper end of the mast
jacket. It may be necessary to slide the bowl

toward the shift lever to remove the lock

SHIFT TUBE AND SHIFTER BOWL plate.

REMOVAL
6. Drive the shift lever pivot pin from thc bowl,

1. Remove the four support screws, then lift the then remove the shift lever and spring.
support from the mast jacket. (Fig. 4-95)

7. Remove the anti-rattle grommet from the

NOTE: Support may have to be tapped shift lever.
slightly to loosen.

THRUST
WASHER

RETAINING
RING

Fig. 4-96 Removing Shift Tube Upper
Fig. 4-94 Removing Sphere and Upper Shaft Retaining Ring
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J-6125-1

Fig. 4-97 Removing Shift Tube

ASSEMBLY OF TILT-AWAY
STEERING COLUMN

When assembling the steering column, APPLY
A THIN COAT OF BALL JOINT LUBRICANT,
PART NO. 585617, TO ALL FRICTION PARTS.

SHIFT TUBE AND SHIFTER
BOWL ASSEMBLY

1. Install the anti-rattle grommet on the shift
lever, if removed.

2. Place shift lever spring and lever in bowl,
then install the pin.

3. Place the shifter bowl on the mast jacket
with the shift lever on the right side of the
column,

4. Insert the shift tube and felt dust seal assem-
bly into the lower end of the mast jacket,

SHIFTER BOWL

SHIFT TUBE

THRUST WASHER

'LOCK PLATE

SUPPORT SCREWS

#2 PHILLIPS SOCKET
AVAILABLE TOOL J-7595

Fig. 4-98 Lock Plate Location

Fig. 4-99 Installing Support Screws

Guide the shift tube into the shifter bowl align-
ing the key in the bowl with the keyway in the
tube., Hold the shifter bowl and tap the lower
end of the shift tube until the upper end of the
tube is flush with the inner portion of the
shifter bowl.

5. Position the lower mast jacket bushing flange
against the lower end of the mast jacket,
align the slots in the bushing with the holes in
the mast jacket and install the retaining ring.

6. Place the wave washer on the lower side of
the lock plate, retain with ball joint lubricant,
then slide the lock plate into position through
the opening in the mast jacket. (Fig. 4-98)

7. Align the lock plate and wave washer with
the end of the shift tube, then tap the lower
end of the tube to fully seat it in the jacket.

8. Install the thrust washer and retaining ring
on the upper end of the shift tube.

9. Install the support on the upper end of the
mast jacket with the long leg aligned with the
notch in the low side of the lock plate, then
install the four attaching support screws.
(Fig. 4-99) Torque the two larger (left)
screws first, 20 to 25 in., lbs., then torque
the right two screws 20 to 25 in. lbs. using
a No. 2 Phillips Socket, J-7595.

STEERING SHAFT ASSEMBLY

1. Lubricate the grooves of the centering sphere
with ball joint lubricant, Part No. 585617,
then place the sphere in the upper shaft
socket,

2. Turn the sphere so the lower shaft can be
installed over the flat area of the sphere (Fig.
4-100) approximately 90° from center line of
lower shaft, then, install lower shaft socket
over the sphere and straighten the shaft.
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LOWER SHAFT

Fig. 4-100 Installing Sphere and Upper Shaft

3. Install the preload spring through the cen-
tering sphere and into the spring seat in the
lower shaft. Compress the spring into the
opening between the sphere and the upper
shaft, then move upper shaft to hold spring.
With a screwdriver, inserted through the
coils from the opposite side of the shaft, com-
press the spring so the upper end will snap
into the spring seat in the upper shaft, (Fig.
4-101)

4, Install the steering shaft assembly into the
mast jacket from the upper end.

5. Install the steering shaft felt seal on lower
end of steering shaft.
ACTUATOR HOUSING ASSEMBLY

1. Install the lock shoe return springs on the
upper and lower lock shoes as follows:

NOTE: The upper lock shoe has three

COMPRESS SPRING
WITH SCREWDRIVER

PUSH SPRING IN ' ¥
OPENING, THROUGH [
SPHERE AND INTO ¥
LOWER SHAFT SPRING SEAT

Fig. 4~101 Installing Spherical Joint Spring

RUBBER

/BUMPER

LOCK SHOE
RETURN SPRINGS

LOWER
LOCK SHOE mmr=""""

Fig. 4-102 Lock Shoes and Spring

notches and a rubber bumper, whereas, the
lower shoe has four notches, (Fig. 4-102)

a. Place the actuator housing on the bench
with the lower side up and the turn signal
and tilt lever openings on the right side.
(Fig. 4-103)

b. Install the upper shoe in the upper opening
of the housing by pushing on the rubber
bumper and the end of the shoe.

c. Turn the housing around and insert the
lower shoe as in Step ‘“‘B’’.

d. Install the pivot pins in the actuator and
through the lock shoes making certain that
the pins are centered.

. From the top of the actuator housing, install

the turn signal switch control cable on the
plastic bellcrank with the cable loops facing
toward the center of the actuator, then install

TILT LEVER

LOCK SHOE
RETURN SPRING

LOCK SHOE

Fig. 4-103 Actuator Housing (Bottom View)
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ACTUATOR HOUSING
TILT RETURN SPRINGS

/ |

TILT LEVER

Fig. 4-104 Installing Actuator Housing

the cable bracket screw,

3. Install the horn contact wire through the key-
way in the actuator housing. Do not install
the contact at this time.

4, Install upper shaft lower bearing with rollers
down,

5. Install the lower ends of the two return
springs on the support spring anchors,

NOTE: The loops on the upper ends of the
springs must have the opening toward the top
of the column. (Fig. 4-104)

6. Install the tilt lever in the actuator,

ACTUATOR HOUSING INSTALLATION

1. Raise the tilt lever ‘‘up’’ slightly to prevent
the lock shoes from engaging the pins, then
install the actuator assembly over the steer-
ing shaft while guiding the turn signal cable
and horn wire through the shift bowl. (Fig.
4-104)

J-21181

TILT RETURN
SPRING

Fig. 4~105 Installing Tilt Return Springs

COLLAPSIBLE SPACER
(LARGE FLANGE FACES RUBBER WASHER)

BEARING BEARING SEAT

SNAP RING

FLAT WASHER

RUBBER WASHER

BEARING
INNER RACE

RETAINER
(DISH SIDE FACES RUBBER WASHER)

Fig. 4-106 Installing Upper Shaft Parts

2, Align the actuator assembly pivot pin holes
with the holes in the support assembly, then
install the pivot pins using a brass drift to
fully seat the pins. Steering shaft may have
to be slightly raised to have lock shoes clear
socket,

3. Raise the tilt lever and lift the upper steer-
ing column to the full ‘‘up’’ position,

4. Install the upper ends of the two tilt return
springs with Tool J-21181. (Fig. 4-105)

5. Install the turn signal actuator yoke assembly
making sure that the ball socket engages the
bellcrank ball, then install the detent spring.

6. Install the upper bearing (rollers facing up),
bearing inner race, bearing seat (flanged
portion ‘‘up’’, retainer (dish facing up), rubber
washer, a new collapsible spacer and washer.
(Fig. 4-106)

NOTE: When installing these parts on the

UPPER EDGE OF WINDOW
INLINE WITH UPPER EDGE
OF SNAP RING GROOVE

COLLAPSIBLE
SPACER

Fig. 4-107 Installing Upper Shaft Snap Ring
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shaft, make sure that they do not hang up on
the snap ring groove,

7. Install the snap ring over the steering shaft
and against the collapsible spacer, then place
Tool J-21179 over the steering shaft with the
window in line with the snap ring opening.
(Fig. 4-107)

8. Install the steering wheel nut and turn down
until the upper edge of the window (cut out) in
Tool J-21179 is in line with the upper edge
of the snap ring groove. This will compress
the spacer and preload the upper shaft
bearings.

9. Remove the steering wheel nut and Tool J-
21179 making sure the snap ring seats in the
groove,

CHECKING THE STEERING SHAFT TORQUE

1. Install the steering wheel nut on the upper
shaft.

2. Check the torque of the steering shaft by in-
stalling a 3/4" twelve point socket and using
an inch 1lb. torque wrench. (Fig. 4-108) The
shaft should rotate with the column in the full
“‘up’’ position and the full ‘“down’’ position
with a maximum reading of 2-1/2 inch lbs.
If the torque reading is greater than 2-1/2
inch lbs., it will be necessary to install a new
collapsible spacer.

3. Remove the steering wheel nut.

HORN CONTACT AND TURN SIGNAL
COVER

1. Install the horn contact in the actuator hous-
ing.

MAXIMUM TORQUE,
2-1/2 INCH LBS, WITH

COLUMN IN FULL "UP"
AND FULL "DOWN" POSITIONS

' Fig. 4-108 Checking Steering Shaft Torque

TURN SIGNAL
LEVER OPENING

TILT LEVER |

Pﬁ OPENING

Fig. 4-109 Installing Turn Signal Cover

2. Move the column to the centered position,
then remove the tilt lever.

3. Install the turn signal cover with Tool J-5395,
pinion seal installer, aligning the openings for
the tilt and turn signal levers, and with the
small tang on the lower edge of the cover in
line with the groove in the actuator housing.
(Fig. 4-109)

4, Install the tilt and turn signal levers.

TURN SIGNAL SWITCH INSTALLATION
AND ADJUSTMENT

1. Check to see that the turn signal lever is in
the neutral position,

2. Place the loop of the control cable through
the cable clamp and over the switch pin.

3. Center the switch pin, install a .060" pin in the
switch carrier, then tighten the control cable
clamp. Remove pin.

4. Install the gripper washer on the switch pin.

5. Move the steering wheel to the full “‘down’’
position.

6. Position the switch on the column and secure
with the two screws leaving a minimum a-
mount of slack in the control cable.

NEUTRAL SAFETY SWITCH AND
BACK-UP LIGHT SWITCH

Install and adjust as outlined in the ELECTRIC-
AL section,
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DIAGNOSIS OF MANUAL AND POWER STEERING

NOTE:

Items identified by (M.S.) apply to manual steering only and items identified by (P.S.) apply
to power steering only. All items not identified by (M.S.) or (P.S.) apply to both units.

HARD STEERING WHILE DRIVING OR POOR RETURN OF STEERING TO CENTER

CAUSE

CORRECTION

Tight steering shaft bearings.

Lower coupling flange rubbing against ad-
juster plug.(P.S.)

Steering wheel rubbing against turn signal
collar.

Tires not properly inflated,

Steering linkage tie-rod joints misaligned.

Steering gear misaligned.

1. Replace bearings.

2. Loosen bolt and reposition for clearance.

3. Adjust mast jacket endwise.

4. Inflate to specifications.

5. Loosen tie-rod sleeve and center ball
joint.

6. Align at frame,

7. Tight over-center adjustment, 7. Adjust in car to specifications.
8. Thrust bearing adjustment too tight, 8. Adjust to specifications.
9. Ball preload too tight. (P.S.) 9. Remove gear and change ball size as
required,
10. Sticky spool valve. (P.S.) 10, Remove and clean valve or replace valve
assembly.
11. Sticking pump flow control valve, (P.S.) 11. Remove valve and clean.
CAR LEADS TO ONE SIDE OR THE OTHER
CAUSE CORRECTION

1. Front end misaligned. 1. Adjust to specification.
2, Worn or damaged valve and shaft assem- 2. Replace valve and shaft assembly.

bly. (P.S.)

NOTE: If this is the cause, steering ef-
fort will be very light in direction of lead
and heavy in opposite direction.
MOMENTARY INCREASE IN EFFORT WHEN
TURNING WHEEL FAST TO THE RIGHT OR LEFT (P.S.)
CAUSE CORRECTION

1. Low oil level in pump. 1. Check oil level in pump reservoir,
2. Pump belt slipping. 2. Tighten or replace belt,
3. Excessive internal leakage. 3. Replace rack-piston teflon seal and ““O”’

ring and/or replace spool valve,




(225)

(F.S.C.) Steering 4-45

DIAGNOSIS OF MANUAL AND POWER STEERING (Cont’d.)

EXTERNAL OIL LEAKS
(WIPE GEAR THOROUGHLY AND MAKE SURE SOURCE OF LEAKAGE IS DETERMINED)

CAUSE

CORRECTION

1. Loose hose connections. (P.S.)

2, Damaged hose, (P.S.)

3. Side cover ‘O’ ring seal. (P.S.)

4. Pitman shaft seals.

5. Housing end cover ‘“‘O’’ ring seal. (P.S.)
6. Adjuster plug seals. (P.S.)

7. Torsion bar seal. (P.S.)

1. Tighten.
2. Replace.
3. Replace seal.
4. Replace seals.
5. Replace seal.
6. Replace seals.

7. Replace valve and shaft assembly.

GEAR NOISE (RATTLE, CREAK OR CHUCKING)

CAUSE

CORRECTION

1. Loose over-center adjustment,

NOTE: A slight rattle may occur on
turns because of the increased lash off the
“‘high point’’. This is normal and the lash
must not be reduced below the specified
limits to eliminate this slight rattle,

2. Gear loose on frame,

3. Lack of lubricant at gear contact points,

1. Adjust to specification,

2, Check gear to frame mounting bolts,
Tighten bolts to specification.

3. Lubricate gear box to frame contact points.

GEAR NOISE (‘‘HISSING’® SOUND) (P.S.)

CAUSE

CORRECTION

There is some noise in all power steering
systems. One of the most common is a ‘“‘hiss-
ing’’ sound most evident at standstill parking.
There is no relationship between the noise and
performance of the gear. ‘‘Hiss’’ may be ex-
pected when steering wheel is at end of travel
or when slowly turning at standstill.

Do not replace valve and shaft assembly un-
less ‘‘hiss’’ is extremely objectionable. Slight
‘*hissing’’ is satisfactory and in no way effects
steering. A replacement valve and shaft as-
sembly may also exhibit slight noise and is not
always a cure for the objection. Check clear-
ance around safety drive bolts in flexible cou-
pling. Be sure steering shaft and gear are
aligned so the flexible coupling rotates in a flat
plane and is not distorted as shaft rotates. Any
metal to metal contact through the flexible cou-
pling will transmit the valve ‘‘hiss’ into the
car.
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont’d.)

EXCESSIVE WHEEL KICK-BACK OR LOOSE STEERING

CAUSE CORRECTION
1. Lash in steering linkage. 1. Replace parts affected.
2. Air in system. (P.S.) 2. Add oil to pump reservoir.
3. Excessive lash between pitman shaft and 3. Make over-center adjustment.
rack-piston.
4. Loose thrust bearing adjustment. 4, Adjust to specification.
5. Ball and worm preload incorrect. (P.S.) 5. Remove rack-piston and worm, and change
balls to obtain specified preload.

STEERING WHEEL SURGES OR JERKS WHEN TURNING
ENGINE RUNNING, ESPECIALLY DURING PARKING (P.S.)

CAUSE CORRECTION

1. Loose pump belt. 1. Adjust to specification.

HARD STEERING WHEN PARKING

CAUSE CORRECTION
1. Loose pump belt, (P.S.) 1. Adjust to specification.
2. Low oil level in reservoir. (P.S.) 2. Fill to proper level. If excessively low,

check all lines and joints for evidence of
external leakage.

3. Lack of lubrication in ball joints or 3. Add lubricant,
steering linkage.

4, Tires not properly inflated. 4. Inflate to recommended pressure.

5. Insufficient oil pressure, (P.S.) 5. If all of the above checks do not reveal the
cause of hard steering, make the following
tests of oil pressure.

a. Disconnect the pressure line at pump,
then install Gauge Set J-5176-01. (Fig.
4-110)

b. With engine at slow idle and gauge valve
open, note the oil pressure on the gauge
while turning steering wheel from one
extreme position to the other. Especial-
ly note the maximum pressure which
can be built up with the wheel held in
either right or left extreme position,

CAUTION: Do not hold wheel in ex-
treme position for an extended period of
time because it will drastically increase
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont’d.)

HARD STEERING WHEN PARKING (Continued)

CAUSE

CORRECTION

|GAUGE SET J-5176-01

Fig. 4-110 Oil Pressure Gauge

Low oil pressure due to restriction in
hose. (P.S.)

Low o0il pressure due to steering gear.
(P.S.)

a,

Pressure loss in cylinder due to worn
rack-piston seal, damaged ‘O’ ring or
scored housing bore,

Leakage at valve rings, valve body to
worm seal.

Loose fit of spool in valve body or leaky
valve body.

the oil temperature and will cause undue
wear on the pump.

c. With oil temperature between 150° F.
and 170° F. (measured with a thermom-
eter in the reservoir) oil pressure
should not be less than 1,100 p.s.i. for
satisfactory power steering operation.
(Fig. 4-110)

d. If the maximum oil pressure is less
than 1,100 p.s.i., it indicates trouble in
the pump, hoses, steering gear, or a
combination of these parts. To elimi-
nate the hoses and gear, close the gauge
valve and quickly test pressure of the
pump only with the engine at slow idle,
then open the valve to avoid increasing
oil temperature.

e, Comparing the maximum pressure ob-
tained in these two tests will indicate
source of trouble as follows:

(1) First test (step b) pressure low, and
second test (step d) pressure normal
- indicates faulty hoses or steering
gear,

(2) First test (step b) and second test
(step d) pressure equally low - in-
dicates faulty oil pump.

6. Clean or replace as required.
7. Remove steering gear for disassembly.

a. Inspect rack-piston seal and ‘O’ ring
and housing bore,

b. Replace rings and seals.

c. Replace valve and shaft assembly.

VALVE “SQUAWK’” WHEN TURNING OR WHEN RECOVERING FROM A TURN (P.S.)

CAUSE

CORRECTION

Cut or worn dampener ‘‘O’’ ring on spool
valve,

Loose or worn valve,

1. Replace dampener ring.

2. Replace valve and shaft assembly.
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DIAGNOSIS OF MANUAL AND POWER STEERING (Cont’d.)

NO EFFORT REQUIRED TO TURN (P.S.)
CAUSE CORRECTION
1. Broken torsion bar. 1. Replace valve and shaft assembly.
PUMP NOISE
CAUSE CORRECTION
1. Loose belt. 1. Tighten belr.
2. Hose(s) touching other parts of car. 2. Adjust hose position,
3. Low Oil Level. 3. Fill reservoir.
4, Air in the oil. 4, Check oil level.
5. Excessive back pressure caused by hoses 5. Locate restriction and correct.
or steering gear.
6. Scored pressure plate. 6. Lap away light scoring. Replace heavily
scored part.
7. Vanes not installed properly. 7. Install properly.
8. Vanes sticking in rotor slots. 8. Free up by removing burrs or dirt.
9. Extreme wear of pump ring, 9. Replace part.
10. Face of thrust plate scored. 10. Lap away light scoring. Replace heavily
scored part.
11. Scored rotor, 11, Lap away light scoring. Replace heavily
scored part,
INOPERATIVE, POOR, OR NO ASSIST: (PUMP ASSEMBLY)
CAUSE CORRECTION
1. Loose drive belt. 1. Tighten belt,
2. Low oil level. 2. Fill reservoir.
3. Air in the oil. 3. Add oil to pump reservoir.
4. Flow control valve stuck. 4, Remove burrs or dirt.
5. Vanes sticking in rotor slots. 5. Free up by removing burrs or dirt,
6. Faulty flow control valve assembly. 6. Clean and free up parts. Replace part(s)
as necessary.
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TORQUE SPECIFICATIONS

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may
be 159 below the specifications.

APPLICATION FT.LBS.

STEERING LINKAGE

1. Idler Arm Support to Frame Bolt. . . . . . . . . . . . . . . v ... 25 to 35
2. Tie Rod Clamp BoltS. . . . . . . . . v . v i e e e e i e e e e e e e e e e e e e e 20 to 25
3. Tie Rod to Plain Arm and Relay Rod Nuts ., . . . ... ... ... ......... 50 to 60
4, Steering Wheel Nut. . . . . . . . . . . . . ... i, S5 Min. and Stake
MANUAL STEERING GEAR
5. Gear to Frame Bolts. . . . . . . . . . . .« e e e e e e e e e e e e 60 to 80
6. Pitman Shaft Nut . . . . . . . . . . . . e e 90 to 120
7. Side Cover Bolts . . . . . . . . . . e e e e e e e e e e e e 20 to 22
POWER STEERING PUMP
8. Pulley NUt. . . . . . . . . e e e e e e e e e e e e e 35 to 45
9. Pump Bracket to Cylinder Head. . . . . . . . . . . . . . . . .. .. . . .... 20 to 40
10, Pump Bracket to Intake Manifold and to Pump. . . . . . ... ... .. ... .... 20 to 28
11. Pump Mounting Stud . . . . . . . . . ... e e 25 to 35
12 Union, . . . . . L e e e e e e e e e e e e e e e e e e e e e 25 to 35
13. Flow Control Valve Plug. . . . . . . . . . . . . i i it e e i e e e e 4
POWER STEERING GEAR
14, Gear to Frame Bolts. . . . . . . . . . . . .« o i i i it it e e e e 60 to 80
15. High Pressure Line Fitting (At Gear). . . . . . . . . .. ... ... 20 to 30
16. Oil Return Line Fitting (At Gear). . . . . . . . . . . . . v v v v v .. 20 to 30
17. Pitman Shaft Adjusting Screw Lock Nut, . . . . . . . . ... . ... .. ... .. .. 25 o 35
18. Side Cover Bolts . . . . . . . . . . e e e e e e e e e e e e e e 30 to 35
19, Adjuster Plug Lock Nut . . . . . . . . . . . . 0 i ittt e e et e e 50 (Approx.)
20. Coupling Flange Bolt(s). . . . . . . . . . . . o v v i v i e e e e e 20 to 25
21, Return Guide Clamp SCIeWS . . . . . . . . v v v v it e e e e e e e e e e e 8 to 10
22. Rack-Piston Plug . . . . . . . . . . . . . e e 35 to 65

MANUAL STEERING

RATIO. . . . . o e e e e e e e e e e e e 24 to 1
LUBRICANT . . . . . . .. . o oo e e e SAE 80 Multi-Purpose Gear Lubricant
ADJUSTMENTS
1. Worm Bearing Preload . . . . . . . .. . ... ... ... ... ... 1/2 to 7/8 lbs.
2, Over-Center Adjustment . . . . . . . . . . v« v v v v v o v v i v o v o 1-1/2 to 2 1bs,
3. Pitman Shaft Adjusting Screw End Clearance. . . . . . ... .. ....... .002" Max.
POWER STEERING
RATIO. . . . o o e e e e e e e e e e e e e e e 17.5 to 1
LUBRICATION
4. Lubricant. . . . . . . . . .. e e e e e e e e e e e e e Hydra-Matic Fluid
5. Capacity - Complete System . . . . . . . . . v v v it e e e e e e e e e e 1-3/4 Qts.
6. Capacity - Pump Only . . . . . . . . . . e e e e e e e e .1 Qe
ADJUSTMENTS
7. Ball Preload. . . . . . . . . . . e e e e e e e e e e e e e e 1/2 to 5 in. lbs.
8. Thrust Bearing Preload, . .. ... ... .. .. 1 to 3 in. 1bs. in excess of initial load
9. Over-Center Adjustment . . .. .. .. ... 4 to 8 in. lbs. in excess of combined ball

and thrust bearing preload
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TILT AWAY COLUMN

7-6125-1
7-21197
c1:° | -6448-04
7-21181 g{ A ? JspACER ®
7N 7-5395 o
v «
J-4880 7-21180
MANUAL STEERING
7-6448-01
7-6278

O @

J-7030-2 J-7030-1

Q =
J-7023 J-8811
J-5190-A

J-8092

J-5254

—P

INCH POUND
TORQUE WRENCH

POWER STEERING

i) oo o)
J-6222 7-6217
J-5176-01 ]

J-3289-B

J-5205

J-7539

J-1576

GENERAL STEERING TOOLS

POWER STEERING PUMP

\

J-7132-1 J-7132-2
] 33-70
J-5504-B (7-8107) J-7586
61-9 Steering Wheel Puller J-6448-01 Power Steering Gear Holding Fixture
TR-278-R (J-8107) Differential Side Bearing Puller J-6448-04 Spacer (Used with J-6448-01)
(Used for Pump End Cover Installation) J-7023 Pitman Shaft Seal Installer
J-544-A  Spring Scale J-7030-1 Side Cover Needle Bearing Installer and Shaft
J-3289-B Differential Holding Fixture Remover and Instalier
(Used for Mounting Gear Holding Fixture J-5405) J-7030-2 Used with J-7030-1 for Installing Pitman
33-70 Belt Tensioning Gauge Shaft Needle Bearing
J-4880 No. 2 Snap Ring Pliers J-7132-1 Seal Protector
J-5176-01 Pressure Testing Manifold (Used with Gauge J-7132-2 Seal Installer
J-7715) J-7539 Ball Retainer
J-5190-A 1955 Power Steering Gear End Casting Bearing J-T576 Rack-Piston Teflon Ring Compressor
Puller (Used for Side Cover Needle Bearing J-7586 Pump Oil Seal Protector
Puller) J-7624 Spanner Wrench (Used for Removing and
J-5254 End Cover Seal and Needle Bearing Installer Installing Adjuster Plug. Also used for
(Used for Remouving and Installing Adjuster Plug Adjusting Thrust Bearing Preload)
Oil Seal and Needle Bearing) J-7715 Pressure Testing Gauge {Used with Gauge
J-5205 Steering Gear Holding Fixture Manifold J-5176)
J-5395 Turn Signal Cover Installer (Pinion Seal Installer)  J-8092 Drive Handle
J-5504-B Pitman Arm Puller J-8811 Upper Bearing Race Installer
J-6125-1 Slide Hammer J-972-A  Differential Adjusting Nut Wrench (Used for
J-62i7 Hose Connector Installer Tightening Adjuster Plug Lock Nut)
J-6222 End Cover Seal Protector (Used for Installing J-21180  Turn Signal Cover and Shift Tube Remover
Adjuster Plug) J-21181 Spring Installer
J-6278 Pitman Shaft Bearing Remover and Installer J-21197 Pivot Pin Remover and Snap Ring
J-6278-2  Adaptor (Used with J-6278 for Installing Installer

Pitman Shaft Seals and Bearing)

Fig. 4-111 Manual and Power Steering Tools
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MAINTENANCE RECOMMENDATIONS

For lubrication recommendations refer to the
“‘Lubrication’’ Section; Section 2.

The steering linkage should be periodically
inspected for signs of wear or damage. The
steering gears (manual and power) should be
periodically .checked for proper over-center
adjustment,

STEERING LINKAGE

The conventional relay type steering linkage is
used to connect both front wheels to the steering
gear pitman arm. The right and left tie rods are
attached to a forged intermediate rod by ball
studs. The left end of the intermediate rod is
supported by the pitman arm and the right end by
an idler arm which pivots on a support attached
to the cross member. There are two different
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FRONT OF CAR

TOP VIEW

RELAY ROD

FRONT VIEW

PITMAN ARM

TIE ROD

Fig. 4-201

linkage set-ups, both manufactured by Saginaw
Steering, one for power gears and the other for
manual gears. They differ only in the design of
the pitman arm.

Fig. 4-201 shows the pitman arm, relay rod,
idler arm and bracket, the tie rods and tie rod
ends in their respective positions. Condition and
proper adjustment of these parts play animportant
role in the handling and steering ease of the ve-
hicle and in the length of tire life. Poor adjust-
ment of the tie rod ends will cause the toe-in to
be off resulting in abnormally fast tire wear.
Worn and loose steering linkage parts will cause
poor handling and if allowed to become exces-
sively loose, danger of steering failure is eminent,
Therefore, periodic inspection of the steering
linkage components is important.

PITMAN ARM

REMOVAL

1. The pitman arm (connecting link from steer-
ing gear to relay rod) should be removed
only after removing the steering gear from
the car as outlined under STEERING GEAR
REMOVAL on Page 4-206,

2. Place the steering gear in a vise and remove
the pitman arm nut and lock washer,

3. Mark pitman shaft and pitman arm with a
file,

Steering Linkage

4, Using Tool J-5504 or a similar puller dis-
engage the pitman arm from the pitman shaft,

INSTALLATION
1. Position the pitman arm on the pitman shaft
spline with alignment marks matched up.

2. Install the lock washer and nut, Torque the
pitman arm nut to 150-180 ft. lbs.

3. Proceed to install gear as outlined under
STEERING GEAR INSTALLATION on Page
4-206,

RELAY ROD

REMOVAL

1, Remove the cotter pins from the ball studs
at the pitman arm,. idler arm, and the two
tie rods.

2, Remove the (4) ball stud nuts,

3. Remove relay rod from steering gear pitman
arm and the relay rod idler arm.

4. Disconnect the relay rod from the tie rods
and remove relay rod from car,

INSTALLATION

1. Position the relay rod on the ball studs of



(233)

(F-85) Steering 4-103

the tie rods, Install the hex nuts and torque
50-70 ft. Ibs.

2. Install cotter pins. If necessary to rotate the
nut to allow for cotter pin installation, tighten
nut but do not exceed 85 ft, lbs. torque, Never
back off nut to install cotter pin,

3. Position the relay rod on the pitman arm and
idler arm ball studs. Install hex nuts and
torque 40-50 ft. lbs,

4, Install cotter pins. If necessary to rotate the
nut to allow for cotter pin installation, tighten
nut; but do not exceed 65 ft, lbs, torque, Never
back off nut to install cotter pin,

IDLER ARM AND SUPPORT

The idler arm and idler arm support are not
serviced separately. Therefore, they need not be
removed separately nor will it be necessary to
disassemble the idler arm from the support.

REMOVAL

1. Remove the cotter pin and hex nut from the
relay rod ball stud and disconnect the relay
rod from the idler arm,

2. Remove the two idler arm to suspension bar
attaching bolts and remove the assembly from
the car.

INSTALLATION

1. Position idler arm and support on suspension
bar, install attaching bolts and torque bolts
35-45 ft. lbs,

2. Connect the right hand end of relay rod to
the idler arm,

3. Install hex nut and torque 40-50 ft, lbs,
4. Install cotter pin. If necessary to rotate nut
to allow for cotter pin installation, tighten nut;

but do not exceed 65 ft. lbs. torque. Never
back off nut to install cotter pin,

TIE ROD ENDS

REMOVAL

1. Remove the tie rod end to plain arm attaching
nut and disconnect the tie rod end from the
plain arm,

2. Loosen the outer tie rod sleeve clamp.

3. Thread the tie rod end out of the tie rod
sleeve.

INSTALLATION

1. Thread new tie rod end into the tie rod sleeve
until approximately 1/4" to 3/8" of threads
show at each end of tie rod clamp sleeve as
shown in Fig, 4-202,

2. Position clamp on the sleeve with the bolt
down and tighten clamp bolt. Torque nut 20-25

ft. Ibs.

3. Place tie rod end stud in plain arm and install
attaching nut, Torque nut 40-50 ft. lbs. and
install cotter pin,

4, Check toe-in and steering wheel alignment
and, if necessary, adjust.

TIE ROD

REMOVAL
1. Disconnect the tie rod from the relay rod.

2. Loosen inboard tie rod adjuster sleeve clamp
bolt.

3. Thread tie rod out of sleeve.

INSTALLATION

1. Thread new tie rod into the tie rod adjuster
sleeve until 1/4" to 3/8" of threads show at
each end of the sleeve as shown in Fig, 4-202,

2. Position clamp on sleeve with bolt down and
tighten clamp bolt to 20-25 ft. lbs. torque.

3. Connect tie rod to relay rod and tighten nut
to 50-70 ft. lbs.

4, Install cotter pin. If necessary to rotate nut
in order to install the cotter pin, tighten nut;
but do not exceed 85 ft. lbs. torque. Never
back off nut to install cotter pin.

APPROXIMATELY

/4 to 3/8'" TIE ROD END’
HREADS SHOWING

Fig. 4-202 Tie Rod End Installation
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‘Fig. 4-203 Manual Steering Gear
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PLAIN ARM

REMOVAL

1. Disconnect tie rod end from plain arm.

2, Remove wheel, hub and drum, and two plain
arm to steering knuckle attaching bolts. Re-
move plain arm,

INSTALLATION

1. Position plain arm on steering knuckle and
install two attaching bolts. Torque the nuts
55-80 ft. 1bs. and install cotter pins.

2. Arttach the tie rod end to the plain arm and
torque attaching nut 40-50 ft, lbs. Install
cotter pin,

3. Replace the hub and drum and the wheel as-
sembly. Adjust the front wheel bearing as
outlined in Steps 5 through 10 under FRONT
WHEEL BEARING INSTALLATION on Page
7-115,

MANUAL STEERING GEAR

The steering system of the 1963 Oldsmobile
F-85 is of the conventional relay type. The steer-
ing column assembly consists of a mast jacket,
shift tube and steering shaft. The steering gear
is the recirculating ball type mounted on the front
cross bar. The worm shaft and the ball nut have
mating spiral grooves in which two sets of twenty-
five balls each circulate to provide a low friction
drive between the worm shaft and ball nut, (Fig.
4-203) Each set of balls circulate through sep-
arate circuits. When the steering wheel is turned
to the right, the ball nut is moved upward by the
balls which roll between the worm shaft and ball
nut, (Fig. 4-204) As the balls reach the outer
guides, the guides direct them across the ball nut
and back into the circuit again. As the ball nut
moves upward during right turn, the pitman shaft
rotates clockwise pulling the relay rod to the left
through the pitman arm which turns the wheels to
the right, Turning the steering wheel to the left
moves the ball nut downward turning the wheels
to the left,

ADJUSTMENTS ON CAR

Before making adjustments in the steering gear
check the front end alignment, shock absorbers,
wheel balance and tire pressure to see that they
are correct, There are two adjustments on the
manual steering gear; worm bearing preload and
over-center, (Fig, 4-205)

The worm bearing preload adjustment must
be checked and, if necessary, corrected before
the over-center adjustment is made. If the worm
bearing preload is not correct, adjustment of the
over-center may result in damage of the gear.

Fig. 4-204 Gear Motion During R.H. Turn
Worm Bearing Preload

1. Disconnect the pitman arm from the relay
rod as follows:

a. Remove the relay rod to pitman arm cotter
pin and ball stud nut.

b. Disconnect the relay rod from the pitman
arm,

2. Loosen pitman shaft adjusting screw lock nut
and loosen adjusting screw a few turns.

WORM BEARING
ADJUSTER

OVER-CENTER
ADJUSTER

Fig. 4-205 Manual Steering Gear Adjustments
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2. Tighten the lock nut 18-27 ft. 1bs. while hold-
ing adjuster screw from turning. Recheck
over-center adjustment.

3. After completion of adjustments, reassemble
the pitman arm to the relay rod. Torque hex
nut 40-50 ft, lbs. and install cotter pin. If
necessary to rotate the nut to install the cotter
pin, tighten nut; but do not exceed 65 ft. lbs.
torque, Never back off nut to install cotter

pin.

REMOVAL

To facilitate removal of the steering gear from
the car it will be necessary to raise the steering
shaft in the column assembly,

1. Remove the steering shaft coupling clamp
bolt and slide clamp off coupling housing onto
steering gear worm shaft. Mark steering shaft

Fig. 4-206 Checking Worm Bearing Preload in line with slot at coupling clamp surface,

. . 2. Disconnect horn wire from harness.
3. Using an inch pound torque wrench, measure

the pull required to keep the wheel in motion 3
at about 300 off the straight ahead position,
(Fig. 4-206)

. Remove the capfrom center of steering wheel.

4. Remove steering wheel to steering shaft nut
and washer,

4. The torque required should be between 4 and
7 in. lbs, If the torque does not fall within 5. Using Tool BT-61-9, pull the steering wheel
this range, it will be necessary to adjust the from the steering shaft.
worm bearing preload.

6. Pull the horn contact plate up out of recess
in actuator assembly sufficient to give clear-
ance for removal of upper bearing to actuator
assembly retaining clip.

5. Loosen the worm bearing adjuster lock nut
with a brass drift. Turn the worm bearing
adjuster nut in to tighten or out to loosen to
bring the preload into specifications. (Fig.

4-205) 7. Using a small screwdriver pry the upper
bearing actuator assembly retaining clip out
6 After each adjustment, tighten the lock nut of the actuator housing. (Fig, 4-302)

while holding the adjuster nut to maintain the
adjuster nut position since turning the worm . -
shaft during preload measurement may cause 8. Pull steering shaft up out.of steering ?olumn
the adjuster nut to loosen. Lock nut should be a“‘? blogk shaft up gpprox1mate1y two inches.
torqued 70-100 ft. lbs. This will be sufficient clearance to remove

the coupling from the steering shaft or the

steering gear from the suspension cross bar.
7. When the adjustment has been corrected, re-

tighten the lock nut, while holding the adjuster
nut, Recheck preload and proceed to make
the over-center adjustment. Record final pre-
load measurement,

9. Remove the cotter pin and nut from the relay
rod ball stud and pull the relay rod off of the
pitman arm. (Fig. 4-207)

10. Remove the 4 gear to front suspension cross
bar attaching bolts and remove the gear from
1. After making the worm bearing preload ad- the car. (Fig. 4-207)
justment, the pitman shaft adjusting screw
should be tightened (turned counterclockwise)

Over-Center

until a pull of 4 to 10 in. lbs, in excess of the INSTALLATION

total worm bearing preload is required to

turn the wheel through the center position. Before installing the gear in the car, check the
The center is 2.6 turns of the steering wheel pitman arm nut torque. Torque should be 150-180

from either extreme. ft. 1bs. .
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Fig. 4-207 Steering Gear Removal

1. Position gear on front suspension cross bar
and install the 4 attaching bolts and torque to
45-60 ft. 1bs. (Fig. 4-207)

2. Reconnect pitman arm to the relay rod,

3. Lower the steering shaft (guide upper bearing
into actuator assembly) and connect the coupl-
ing to the worm shaft matching up the align-
ment marks on the worm shaft with a slot in
clamp surface of coupling. (Fig. 4-287)

4. Place the coupling clamp into position on the
coupling, but do not tighten the clamp.

5. Install the upper bearing retainer ring and
place the horn contact plate in the actuator
assembly.

6. Install the steering wheel on the steering shaft
and install the washer and nut. Torque the
nut to 25 ft. lbs, and stake nut to steering
shaft.

7. Check operation of coupling by turning steer-
ing wheel. There should be no binding or
misalignment of coupling.

8. Install the steering wheel cap and reconnect
the horn wire to chassis wiring harness.

9. Tighten coupling clamp bolt and torque 35-40
ft. 1bs.
DISASSEMBLY
As with any ball bearing unit, the steering gear

parts must be kept free of dirt, Clean paper or
rags should be spread on the bench before start-

WORM BEARING
ADJUSTER NUT

LOCK NUT

OVER-CENTER

PITMAN
SHAFT GEAR

*«— SIDE COVER

ADJUSTER

Fig. 4-208 Removing Pitman Shaft

ing disassembly of the steering gear,

1.

Remove pitman arm with puller J-5504,
Loosen lock nut on end of pitmanshaftand turn
the over-center adjuster a few turns counter-
clockwise, (Fig. 4-205) This will remove the
load from the worm bearings caused by the
close meshing of the rack and sector teeth.

Loosen the lock nut on the worm bearing ad-
juster (Fig. 4-205) and turn the adjuster
counterclockwise a few turns.

Place a pan under the assembly to catch the
lubricant and remove the three bolts and
washers attaching side cover to housing.

Pull the side cover with the pitman shaft
from the housing (Fig. 4-208).

NOTE: IF THE SECTOR DOES NOT
CLEAR THE OPENING IN THE HOUSING
EASILY, TURN THE WORM SHAFT BY HAND
UNTIL THE SECTOR WILL PASS THROUGH
THE OPENING IN THE HOUSING,

Remove the worm bearing adjuster, adjuster
lock nut and lower ball bearing from housing.

Remove worm shaft and ball nut assembly
from housing (Fig. 4-209). Remove upper ball
bearing.

CAUTION: USE CARE THAT THE BALL
NUT DOES NOT RUN DOWN TO EITHER
END OF THE WORM. DAMAGE WILL BE
DONE TO THE ENDS OF THE BALL GUIDES
IF THE WORM SHAFT IS ALLOWED TORO-
TATE UNTIL THENUT IS STOPPED AT THE
END OF THE WORM,
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7. Remove lock nut from lash adjuster and un-
screw adjuster from side cover by turning
adjuster clockwise, Slide adjuster and shim
out of slot in end of sector shaft.

8. Remove the pitman shaft seal by tapping it
toward the outside of the housing with a drift,

Ball Nut Disassembly

As a rule, disassembly of the ball nut will not
be necessary if it is perfectly free with no indica-
tion of binding or tightness when rotated on the

UPPER worm, However, if there is any indication of
SHAFT BEARING binding or tightness, the unit should be disas-
sembled, cleaned and inspected as follows:

. ) 1. Remove screws and clamp retaining ball

Fig. 4-207 Removing Worm Shaft guides in nut, Lift guides out of nut,

2. Turn the nut upside down and rotate the worm
shaft back and forth until all the balls have

> )

%

\‘
Vyot

LOCK
NUT

WORM HOUSING PITMAN ADJUSTING
SHAFT SEAL SHAFT SCREW

R

PITMAN SIDE
SHAFT BUSHING SHIM GASKET COVER
UPPER WORM
SHAFT BEARING
PITMAN BALL NUT
SHAFT SEAL
UPPER
BEARING RACE
LOWER

BEARING RETAINER

LOWER
BEARING RACE

BALL
RETURN GUIDE \
BALLS
&
L= 4

Y LOCK
) NUT
LOWER WORM x
BEARING
CLAMP

ADJUSTER
PLUG

Fig. 4-210 Manual Steering Gear
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TOOL 7J-8810

PITMAN
SHAFT BUSHING

WORM
SHAFT SEAL J

TOOL J-8811

Fig. 4-211 Removing Pitman Shaft Bushing

dropped out of the nut into a clean pan. With
the balls removed the nut can be removed
from the worm, Note the position of shaft in
ball nut so it can be replaced the same way.

Inspection

With the steering gear completely disassembled
(Fig. 4-210), wash all parts in cleaning solvent,
Dry them thoroughly with clean rags. Inspect the
ball bearings, bearing cups, worm and nut grooves
and the surface of all balls for signs of indenta-
tion. Also check for any signs of chipping or
breakdown of the surface,

Any parts that show signs of damage should be
replaced. Balls should be replaced with genuine
Oldsmobile parts made according to specifications
for this steering gear.

Inspect worm shaft seal for defects,

Inspect the pitman shaft for wear and check the
fit of the shaft in the housing bushings.

J-8811

WORM
SHAFT SEAL

Fig. 4-212 Removing Worm Shaft Seal

Fig. 4-213 Installing Worm Shaft Seal

Inspect the fit of the pilot on the end of the pit-
man shaft in its bushing in the side cover. If this
bushing is worn, a new side cover and bushing
assembly should be installed.

Check ball guides for damage at ends where
they deflect or pick the balls from the helical
path. Any damaged guides should be replaced.

Check steering gear worm shaft assembly for
bent or damaged shaft.

Pitman Shaft Bushing Replacement

1. After removing pitman shaft seal, support
steering gear housing in an arbor press and
press pitman shaft bushing from housing with
Tool J-8810 inserted from lower end of hous-
ing as shown in Fig. 4-211.

2. Press new bushing into position using the
same sector shaft bushing driver as used for
removal.

NOTE: SERVICE BUSHINGS ARE BORED
TO SIZE AND REQUIRE NO FURTHER
FITTING.

Worm Shaft Seal Replacement

If the worm shaft seal indicates need of replace-
ment, it should be removed with Tool J-8811.
(Fig. 4-212)

Using Tool J-8811 in inverted position, install
new seal. Seal must be installed FLUSH with
housing (Fig. 4-213).

If necessary to replace the Upper Worm Shaft
Seal with the gear assembled, it may be done by
punching a small hole in the seal and installing a
small metal screw approximately 2 turns. Then
pry out as shown in Fig. 4-214,
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PLIERS

SHEET
METAL SCREW

Fig. 4-214 Worm Shaft Seal Replacement -
Gear Assembled

Install the new seal with tool J-7132-7 as shown
in Fig. 4-215,

Side Cover Bushing Replacement

The entire side cover assembly, including bush-
ing, is serviced as a unit and should be replaced
when it is necessary to replace the bushing.

Pitman Shaft Seal

The pitman shaft seal must be replaced each
time a defective seal is indicated or the steering

TOOL SEAL
J-7132-2

Fig. 4-215 Installing Wormshaft Seal-
Gear Assembled

Fig. 4=216 Installing Pitman Shaft Seal
gear is disassembled.

This seal is removed by driving it toward the
outside of the housing with a drift,

To install a new seal use Tool J-8811 as shown
in Fig. 4-216. The additional length of this tool
guides in the pitman shaft bushing to insure cor-
rect seal installation. Install seal in housing until
seal seats firmly on shoulder of housing bore.

Worm Shaft Bearing Race Replacement
The upper worm shaft bearing race may be
serviced separately, the lower is serviced with

the adjusting nut.

The upper race can be removed with a drift by
tapping race into gear housing.

Press a new race into position with Tool J-8811
(Fig. 4-217).

BEARING
RACE

Fig. 4-217 Installing Upper Worm Bearing
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RETAINER BEARING

DRIVER

Fig. 4-218 Removing Lower Worm Bearing

To remove the lower bearing, pry out retainer
as shown in Fig. 4-218,

Ball Nut Assembly

1. Place the worm shaft on the bench with the
splined end to the right and with the ball nut
over the worm with the ball guide holes up
and the shallow end of the rack teeth away
from you. Align the grooves in the worm and
ball nut by sighting through the ball guide
holes. Shaft should be centered about half way
in ball nut,

2. Count twenty-five balls into a suitable con-
tainer. This is the proper number of balls for
one circuit. Insert balls into one of the guide
holes while turning the worm gradually away
from that hole, Continue until ball circuit is
full from bottom of one guide hole to bottom
of the other or until stopped by reaching the
end of the worm,

NOTE: IN CASES WHERE THE BALLS
ARE STOPPED BY THE END OF THE
WORM, HOLD DOWN THOSE BALLS AL-
READY DROPPED INTO THE NUT WITH
THE BLUNT END OF A CLEAN ROD OR
DRIFT, (FIG. 4-219), AND TURN THE WORM
IN THE REVERSE DIRECTION A FEW
TURNS. THE FILLING OF THE CIRCUIT
CAN THEN BE CONTINUED. IT MAY BE
NECESSARY TO WORK THE WORM BACK
AND FOURTH, HOLDING THE BALLS DOWN
FIRST IN ONE HOLE THEN THE OTHER,
TO CLOSE UP THE SPACES BETWEEN THE
BALLS AND FILL THE CIRCUIT COM-
PLETELY AND SOLIDLY.

DRIFT BALL NUT

UPPER CIRCUIT

WORM SHAFT LOWER CIRCUIT

Fig. 4=219 Installing Balls in Ball Nut

3. Lay one-half of the ball guide, groove up, on
the bench and place the remaining balls from
the count container in it (Fig. 4-220).

4. Close this half of guide with the other half.
Hold the two halves together and plug each
open end with petrolatum so balls will notdrop
out while installing guide (Fig. 4-221).

5. Push the guide into the guide holes of the ball
nut (Fig, 4-222). This completes one circuit
of balls, If the guide does not push all the way
down easily, rotate worm shaft back and forth
slightly until guide can be pushed into position,

6. Fill second ball circuit in the same manner.

7. Position the ball guide clamp over the ball
guides on the ball nut and install the attaching
screws with lock washers and tighten se-
curely.

Check the assembly by rotating the nut on the

Fig. 4-220 Installing Balls in Guides
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GREASE

BALL RETUEN
GUIDE

Fig. 4-221 Packing Ball Guides

worm to see that it moves freely. Do not rotate
the nut to the end of the worm threads as this may
do damage to the ball guides. If there is any
‘‘stickiness’’ in the motion of the nut, some slight
damage to the ends of the ball guides or to other
gear components may have been overlooked.

ASSEMBLY

1. With worm shaft seal, bushings and bearing
race installed and ball nut assembly installed
on worm shaft, slip upper ball bearing over
worm shaft and insert worm shaft and nut
assembly into housing, feeding end of shaft
through upper ball bearing cup and seal.

2. Place the lower ball bearing in the adjuster
cup. IMPORTANT: Adjuster cup threads must

PITMAN OVER-CENTER
SHAFT ADJUSTER SCREW

UPPER CIRCUIT
RETURN GUIDE

BALL NUT

WORM SHAFT

Fig. 4-222 Installing Ball Guides

Fig. 4-223 Pitman Shaft Adjuster Clearance

be lubricated with grease before threading into
housing. Install adjuster and lock nut in lower
end of housing.

3. Assemble the over-center adjuster with shim
in the slot in the end of the pitman shaft.
Check the end clearance which should not be
greater than ,002" (Fig. 4-223), For the pur-
pose of adjusting this end clearance, a steer-
ing gear over-center adjuster shim unit, Part
Number 605142, is available. It contains four
shims--,063", .065", .067'" and .069'" thick.

4. After over-center adjuster end clearance has
been adjusted, start sector shaft pilot into
bushing in side cover. Then, using a screw-
driver through the hole in cover, turn lash
adjuster in a counterclockwise direction to
pull sector shaft pilot into its bushing as far
as it will go.

5. Rotate worm shaft by hand until ball nut is
about in the center of travel. This is to make
sure that the rack and sector will engage
properly with center tooth of the sector enter-
ing center tooth space of the nut.

6. Place a new gasket on side cover, then push
side cover assembly including pitman shaft
into place, After making sure there is some
lash between rack and sector teeth, assemble
and tighten side cover bolts 25 to 35 ft. lbs.
Fill gear with S,A.E. 80 Multi-Purpose gear
lube to the level of the filler plug hole and
replace filler plug.

7. Proceed with bench adjustment,

ADJUSTMENT ON BENCH

Worm Bearing Preload

1. Tighten the worm bearing preload adjuster
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Fig. 4-224 Checking Worm Bearing Preload

until all worm shaft end play has been re-
moved, Then tighten the lock nut.

2. Install the steering wheel on the worm shaft
temporarily. Carefully turn the steering wheel
all the way in one direction and then turn
back about one turn. Remove steering wheel,

NOTE: USE CARE  WHEN PLACING
STEERING WHEEL ON LOWER STEERING
SHAFT. TAP IN PLACE LIGHTLY. DO NOT
FORCE.

3. Using an inch pound torque wrench, measure
the pull required to keep the worm shaft in
motion at about 30° off the center position,
(Fig. 4-224)

NOTE: An 11/16", 12 point socket will fit
the splines of the worm shaft,

4, The torque required should be between 4 and
7 in, lbs, If the torque does not fall within
this range, it will be necessary to adjust the
worm bearing preload.

5. Loosen the worm bearing adjuster lock nut,
Turn the worm bearing adjuster nut in to
tighten, or out to loosen to bring the preload
into specifications.

6. After each adjustment, tighten the lock nut
while holding the adjuster nut to maintain the
adjuster nut position since turning the worm
shaft during preload measurement may cause
the adjuster nut to loosen. The lock nut should
be torqued 70-100 ft. lbs.

7. When the adjustment has been corrected, re-
tighten the lock nut, while holding the adjuster

nut, Recheck preload and proceed to make
the over-center adjustment, Record final pre-
load measurement.

Over-Center

1. After making the worm bearing preload ad-
justment, the pitman shaft adjusting screw
should be tightened (turned counterclockwise)
until a pull of 4-10 in. lbs, in excess of the
total worm bearing preload is required to
turn the worm shaft through the center po-
sition, The center is 2.6 turns from either
extreme position.

2. Tighten the lock nut 18-27 ft. lbs, while hold-
ing adjuster screw from turning. Recheck
over-center adjustment.

POWER STEERING

MAINTENANCE RECOMMENDATIONS

At every oil change interval, check and main-
tain pump oil level at ““Full’”’ mark on dipstick,
OIL MUST BE WARM WHEN CHECKING OIL
LEVEL. Use Hydra-Matic transmission fluid.

Inspect hoses and connections for leaks and
deterioration at each oil change interval,

Check steering gear adjustment when looseness
is felt in the steering or when abnormal tire wear
is noted.

DESCRIPTION

Power Steering Pump

The F-85 power steering hydraulic pump is
belt driven and it is mounted on a bracket at-
tached to the left front of the engine. The com-
ponent parts of the power steering pump are
encased in the reservoir so that only the pump
housing face and hub are exposed. The reservoir
has a filler neck and a cap with an oil level in-
dicator which simplifies checking and adding oil.

Power Steering Gear (4-225)

The rotary valve type power steering gear used
on the 1963 Oldsmobile ‘‘F-85’" is compactly de-
signed with the steering shaft, control valve, worm,

.rack-piston and power cylinder all in line, All

oil passages are internal.

The outer race for the recirculating balls in the
steering gear is an integral part of the rack-piston
rather than being a separate ball nut,

When effort is not being applied at the steering
wheel, the spool valve and valve body automat-
ically center themselves resulting in a neutral
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Fig. 4-225 Power Steering Gear

condition with all passages open so only a low
neutralizing oil pressure exists.

Only a small amount of movement of the steer-
ing wheel is required to actuate the control valve
for power assist.

Power assist is obtained by a delay in the radial
movement of the valve body in relation to the
radial movement of the spool valve and is ac-
complished as follows:

Effort applied at the steering wheel is trans-
ferred through the steering shaft, flexible coupling
to the lower shaft, The spool valve (pinned to the
lower shaft) turns with the lower shaft. The upper
end of the torsion bar (pinned to the lower shaft)
also turns at the same rate as the lower shaft,
The lower end of the torsion bar is pinned to the
cap which in turn, is connected to the worm by
2 lugs. The worm resists turning due to the re-
sistance of the front wheels, therefore, the valve
body which is connected to the cap also remains
stationary. With the worm and valve body held
stationary and the lower shaft and spool valve
turning a slight amount, the torsion bar will twist
to allow the slots in the spool valve to align with

the passages in the valve body to direct oil for
power assist,

PUMP OPERATION (Fig. 4-226)

Oil is supplied from the reservoir to the pump-
ing chambers (composed of the cam ring, rotor,
thrust plate and pressure plate) through passage
A. Oil discharged from the pumping chamber is
discharged to cavity B. From the cavity B, oil
passes through orifice C into the outlet passage
and on through the flexible lines to the steering
gear, Part of the oil in cavity B passes through
openings D in the pressure plate to act on the
inner edge of the ten vanes and assist centrifugal
force in keeping the vanes out against the cam
ring., The thrust plate has four blind cavities
directly opposite these four openings in the pres-
sure plate to prevent side thrust on the vanes,

When pump output exceeds the calibration of
orifice C, a back pressure builds up behind the
flow control valve at E which overcomes spring
force and opens the valve to allow oil to return
to the intake side of the pump and to the reser-
voir, (Fig. 4-226) Flow control is desirable to
reduce power consumption which would otherwise
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Fig. 4-226 Pump

result if the pump were allowed to circulate oil
through the steering gear with no regulation when
driving at high speed.

When steering conditions demand high pres-
sure for power assist, the pump builds up suf-
ficient pressure on the steering gear rack-piston
to turn the pitman shaft. This pressure is also
being exerted on the front end of the flow control
valve through passage F. When extremely high
pressure is built up in the steering gear (such as
when holding the steering linkage against its stop)
the pressure relief ball G is forced from its seat.
Oil flowing past the ball, plus the normal internal
leakage at the outer edge of the flow control valve,
reduces the pressure on the forward side of the
flow control valve. The flow control valve then
opens, allowing oil to return to the intake side of
the pump and to the reservoir.

When making a partial turn at low speed, the
pressure requirements are normally well below
maximum pressure, so the pressure relief ball
will be closed. Also the pump output is less than
system requirements so the flow control valve
is closed.

GEAR OPERATION

NEUTRAL (STRAIGHT AHEAD POSITION)
(Fig. 4-227)

When turning effort is not being applied at the
steering wheel, the slots in the spool valve are

Oil Flow at Low Speed

positioned so that oil entering the valve body from
the housing pressure port passes through the slots
in the spool valve to the oil return port in the
housing. The chambers at both ends of the rack-
piston and around the pitman shaft are always full
of oil, which acts as a cushion to absorb road
shock so that they are not transferred to the
driver. In addition, this oil lubricates all the in-
ternal components of the gear.

RIGHT TURN (Fig. 4-228)

When the steering wheel is turned to the right,
the worm resists being turned because of the
resistance offered by the front wheels. The valve
body also resists turning because it is pinned to
the worm. Driver force exerted at the steering
wheel turns the lower shaft and spool valve a
slight amount which twists the torsion bar between
the worm and the spool valve, This slight amount
of turning of the spool valve is sufficient to posi-
tion the slots in the valve body and spool valve for
power assist.

The right turn slots in the spool valve are closed
off from the return (wide) slots in the valve body
and opened more to the pressure (narrow) slots
in the valve body. The left turn slots in the spool
valve are closed off from the pressure slots in
the valve body and opened more to the return
slots in the valve body.

Pressure immediately begins to build up against
the lower end of the rack-piston, forcing it upward
to apply turning effort to the pitman shaft. The
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oil in the chamber at the upper end of the rack-
piston is then forced out through the valve body
and spool valve through the oil return port to the
pump reservoir,

The instant the driver stops applying turning
effort to the steering wheel, the spool valve is
forced back into its neutral position by the torsion
bar. Oil pressure on the lower end of the rack-
piston then decreases so that pressure is again
equal on both sides of the rack-piston, and the
front wheels return to the straight ahead position,
when the car is moving,

Under normal driving conditions, oil pressure
does not exceed 100 p.s.i. except when turning
corners where it does not ordinarily exceeed 400
p.s.i. Oil pressure, when parking, ranges from
800 to 900 p.s.i. depending upon road conditions
and weight of the car. The steering effort during
normal driving, ranges from 1 to 2 lbs. and during
parking from 2 to 3-1/2 lbs, again depending upon
road conditions,

A check valve located under the high pressure
connector seat hydraulically dampens the shock
transmitted to the steering gear when driving on
washboard roads.

LEFT TURN (Fig. 4-229)
When the steering wheel is turned to the left,

the relationship between the spool valve slots and
valve body slots is again changed through twisting
of the torsion bar. Pressure immediately builds
up against the upper end of the rack-piston, forc-
ing it downward to apply turning effort to the
pitman shaft, The oil in the chamber at the lower
end of the rack-piston is forced out through the
valve body and spool valve to the pump reservoir.

ADJUSTMENTS (On Car)

Over-Center Adjustment

The over-center adjustment is the only power
steering gear adjustment which can be made on
the car; however, in order to make this adjust-
ment, it is also necessary to check the combined
ball and thrust bearing preload.

L. Disconnect the pitman arm from the relay
rod.

2. Loosen the pitman shaft adjusting screw lock
nut and thread the adjusting screw out to the
limit of its travel through the pitman shaft
side cover.

3. Disconnect the horn wire at the relay, then
remove the horn button or ornament from the
steering wheel,
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Fig. 4-230 Pump Removal and Installation

. Turn the steering wheel through its fulltravel,
then locate the wheel at its center of travel,

. Check the combined ball and thrust bearing
preload with an inch-pound torque wrench on
the steering shaft nut by rotating through the
center of travel, (Approximately 1/4 turn in
each direction.) Note the highest reading.

. Tighten the pitman shaft adjusting screw until
the torque wrench reads 3 to 6 in. lbs, higher
and the total preload not over 14 in. lbs.

. While holding the pitman shaft adjusting
screw, tighten the lock nut and recheck the
adjustment,

. Install the horn button or ornament and con-
nect the horn wire. Connect the relay rod to
the pitman arm.

2.

Remove pump pulley.

3. Remove 2 front pump to bracket nuts and re-

move belt,

. Remove rear pump to bracket nut.

Remove rear bracket from engine and remove
pump.

Installation (Fig. 4-230)

L.

Place pump loosely in front bracket and po-
sition rear bracket to pump and engine.

. Install the 2 rear bracket to cylinder head

bolts and torque 25 to 35 ft. lbs. Install the
rear bracket to engine block bolt and torque
25 to 35 ft. lbs.

Install pump to front bracket nuts finger tight.

4, Install pulley and torque pulley nut 40 to 45
POWER STEERING PUMP ft. lbs,
Removal (Fig. 4-230) S. Install belt and adjust tension using Tool

BT-33-70. Tighten pump to front bracket nuts

1. Disconnect hoses and cap ends. to 25 to 35 ft. 1bs.
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Fig. 4-231 Removing Reservoir

6. Connect hoses and replenish pump with Hydra-
Matic Transmission fluid. Bleed system as
outlined under ““BLEEDING HYDRAULIC
SYSTEM” on page 4-122.

Disassembly

CAUTION: In clamping pump in vise, be care-
ful not to exert excessive force on front hub of
pump as this may distort the bushing,

1. Remove union and seal.

2, Remove pump rear mounting studs. (Fig.
4-231)

3. Remove reservoir from housing by turning
counterclockwise until reservoir can be lifted
freely from housing.

4. Remove mounting stud ‘O’ rings and union
“O’ rings.

TAP PUMP LIGHTLY
ON WOOD BLOCK TO
FREE PRESSURE PLATE
FROM THE O RING SEAL
IN THE PUMP HOUSING E

PUMP
HOUSING

WwOOD

BL ocx\.

Fig. 4-233 Removing Pressure Plate

. Rotate retainer ring so that one end is over

hole in side of housing. Remove end cover
retaining ring using 1/8" diameter hole in
pump housing. When ring is in depressed po-
sition, remove as shown with screwdriver,
(Fig. 4-232)

. Remove end cover. The end cover is spring

loaded and will generally be above the housing
level, If sticking should occur, a slight rock-
ing action will free the cover.

. Remove end cover ‘O’ ring.

With pump housing turned over, tap housing
on wood block until pressure plate falls free,
(Fig. 4-233) Flow control valve will come
out also.

. Remove pressure plate, pump ring and vanes,

being careful not to drop parts. (Fig. 4-234)

SCREW DRIVER

END COVER
RETAINING RING

Fig. 4-232 Removing Cover Retainer

PUMP

HOUSING \

DOWEL
PIN

PRESSURE
PLATE

Fig. 4-234 Removing Pump Rings and Vanes
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Fig. 4-235 Removing Snap Ring

10. Remount -housing in vise and, using a suitable
" tool, remove snap ring on end of drive shaft,
(Fig. 4-235)

11. Remove rotor and thrust plate., (Fig. 4-236)
12, Remove shaft through front of housing. (Fig.
4-237)

13. From the rear of the housing, drive the seal
out the front with a small punch,

Cleaning

““O” rings should be replaced and the pump
seal should not be cleaned in solvent,

Carefully clean all other parts in cleaning sol-
vent. Lubricate new ‘“O’’ ring seals and the drive
shaft seal with petrolatum and install in proper
location.

THRUST

Fig. 4-236 Removing Rotor and Thrust Plate

SHAFT

PUMP
HOUSING

Fig. 4-237 Removing Shaft

Assembly

All parts must be kept clean during reassembly,

1. Insert shaft at hub end of housing, spline end
entering mounting face side, (Fig. 4-238)

2. Insert dowels in holes in body. Install thrust
plate on dowel pins with ported face to rear of
pump housing, (Fig. 4-240)

3. Install rotor and be sure splines are free on
pump shaft,

NOTE: Assemble rotor with countersunk
side toward shaft,

4. Using a suitable tool, install shaft retaining
ring. (Fig. 4-241)

5. Install pump ring on dowel pins with direction
of rotation arrow to the rear of the pump
housing. (Fig. 4-242) Rotation is clockwise,

PUMP HOUSING
MOUNTING FACE SIDE

Fig. 4-238 Installing Shaft
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Fig. 4-241 Installing Rotor Snap Ring

6.

8.

Fig. 4-242 Installing Pump Ring

Install vanes in rotor slots with radius edge
towards outside as shown in Fig, 4-243,

Lubricate outside diameter and chamfer of
pressure plate with petrolatum to insure
against damaging ‘‘O” ring and install on
dowel pins with ported face toward the pump
ring. Using a 2-5/8" diameter tube to apply
pressure to outer edge only, seat pressure
plate by means of pressure on the sleeve with
the use of an arbor press. Never press or
hammer on the center of the pressure plate
as this may cause permanent distortion re-
sulting in pump failure. (Pressure plate will
travel about 1/16" to seat) (Fig. 4-244)

Install end plate ‘O’ ring, in second groove,



4-122 Steering (F-85)

(252)

e

CAM RING

ROTOR

"/ RETAINING
N RING

INSTALL VANES INTO
ROTOR SLOTS WITH
RADIUS EDGE OF VANES
OUTWARD

10.

11.

12,

Fig. 4-243

Installing Vanes

. Install pressure plate spring in recess of

pressure plate, (Fig. 4-245)

Inspect outer edge of end cover and remove
any nicks. Lubricate outside diameter and
chamfer of end cover with petrolatum to in-
sure against damaging ‘‘O’’ ring and install in
housing using an arbor press.

Install end cover retaining ring while pump is
in arbor press. Be sure it is completely
seated in the groove of the housing.

Place two reservoir bolts and one flow control
valve ‘O’ ring in position.

PUMP
RING

ROTOR
RETAINING

THRUST
PLATE DOWEL

PINS

PRESSURE
PLATE

Fig. 4-244 Shaft and Rotor Assembly

13.

14,

15.

16.

Fig. 4-245

Installing Cover

Position reservoir cover on housing,

NOTE: Reservoir must be seated before
studs are installed,

Install reservoir studs, torque 25-30 ft. lbs.,
flow control spring and plunger with hex end
in spring.

Carefully position new seal over shaft and in-
stall with tool J-8818 until front edge of seal
is flush with front edge of seal bore.

Install union and torque to 20 ft. lbs. Install
drive shaft key.

NOTE: End play in pump shaft is permis-
sible if not over 1/32",

BELT ADJUSTMENT

1,

Loosen power steering bracket to power
steering pump attaching bolts.

Adjust belt with Tool BT-33-70 and tighten
nuts,

BLEEDING HYDRAULIC SYSTEM

. Fill oil reservoir to proper level and let oil

remain undisturbed for at least two minutes.

. Start engine and run at idle for approximately

30 seconds.

. Add oil if necessary.

IMPORTANT: OIL LEVEL MUST BE AT
MAXIMUM AT ALL TIMES,

. Raise front end of vehicle so that the wheels

are off the ground,
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S. Set engine speed on fast idle and allow to run
for one minute,

6. Turn the wheels right and left, lightly con-
tacting the stops.

7. Lower the car and turn wheels right and left,
on the ground.

8. Check oil level and refill as required.

9. Continue this process as long as required to
bleed all air out of the system (until oil in
reservoir is clear and shows no foam),

HOSES

The power steering hoses may be replaced
individually as necessary.

They should be inspected at each lubrication for
deterioration and leaks.

When installing hoses, care must be taken not to
cross threads on pump union or in gear. It will be
necessary to check fluid level after installation
and bleed system as outlined on Page 4-122,

HOSE CONNECTORS

Removal

If the hose connections were leaking at the con-
nector seats in the housing, remove one or both
connector seats as follows:

1. Thread a nut and place a washer ona 5/16"-
18 tap.

2. If the connector seat is being removed from
an assembled gear, coat the end of the tap
with petrolatum to prevent chips from entering
the passage while tapping the seat.

3. With the steering gear in a vertical position,
thread the tap into the connector seat not more
than 3 turns. (Fig. 4-246)

— CONNECTOR

TOOL
J-6217

L—— CHECK VALVE

[~ SPRING

PRESSURE PORT
CONNECTOR AND
CHECK VALVE

Fig. 4-247 Installing Hose Connector

4. Tighten the nut to remove the seat.

NOTE: A check valve and spring is located
below the high pressure connector seat and
can be replaced when seat is removed.

Installation

To install a new connector seat, low pressure
only, use Tool J-6217 to seat it in the housing.
(Fig. 4-247) For high pressure seat start in hous-
ing with a brass drift, then seat with hose by
threading hose nut into housing. Do not use Tool
J-6217 on high pressure side as it will hit check
valve before connector is seated.

POWER STEERING GEAR
REMOVAL

1. Remove the two coupling flange attaching nuts
and lock washers. (Fig. 4-248)

5/16-18 FLAT
TAP AND NUT WASHER

ALIGN LARGE STUD GROUND
WITH LARGE NOTCH WIRE

by

STEERING
SHAFT FLANGE

Fig. 4-246 Removing Hose Connector

Fig. 4-248 Flexible Coupling
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Fig. 4-249 Power Steering Gear Removal

2, Disconnect the hoses from the pump and gear.
Cap the pump, hose fittings and gear con-
nectors.

3. Raise steering shaft up as outlined in steps
1-8 of ‘““‘MANUAL STEERING COUPLING RE-
MOVAL,” Page 4-137,

4. Hoist car and disconnect the pitman arm from
the relay rod.

5 Remove the 4 bolts attaching the gear to the
front suspension cross bar, then remove the
gear from the car. (Fig. 4-249)

INSTALLATION

1. Check pitman arm to shaft nut torque. Torque
should be 150-180 ft, 1bs.

2. Apply a sodium soap fine fiber grease to gear
mounting to prevent squeaks.,

3. Install gear and tighten nuts 45-60 ft. lbs.

4, Lower steering shaft, and attach to coupling
on gear. Reassemble steering shaft to column
at upper end.

5. Connect hoses, check fluid level and bleed
system. (Page 4-122)

DISASSEMBLY

NOTE: In many cases, complete disassembly
of the gear will not be necessary since most of
the component parts can be removed without com-
plete disassembly of the gear. The following
procedure outlines the disassembly of the gear,
then the disassembly of the individual components.

HOUSING END
COVER

END COVER
RETAINING RING

SCREWDRIVER \

N

DRIFT -

Fig. 4-250 Removing End Cover Retaining Ring

1. Rotate end cover retainer ring so that one
end of the ring is over hole in side of housing
then force end of ring from its groove and re-
move ring. (Fig. 4-250)

2, Turn the coupling flange counterclockwise
until rack-piston just forces end cover out of
housing; otherwise, the worm may thread out
of the rack-piston and the balls will fall out
of their circuit, Remove cover and discard
“0Q’ ring.

3. Remove the rack-piston end plug as shown
in Fig. 4-251.

4. Remove the pitman shaft and side cover as
follows:

a. Loosen the over-center adjusting screw

RACK PISTON
END PLUG
(RIGHT HAND THREAD)

Fig. 4-251 Removing End Plug
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Fig. 4-252 Power Steering Gear

lock nut and remove the 4 side cover at-
taching bolts and lock washers,

b. Rotate side cover until the rack-piston and
pitman shaft teeth are visible, then turn the
coupling flange until the pitman shaft teeth
are centered in the housing opening. Tap
pitman shaft with a soft hammer and re-
move the pitman shaft and side cover from
the housing. Remove the side cover “‘O”
ring and discard.

5. Remove the rack-piston as follows:

a. Insert Ball Retainer Tool J-7539 into the
rack-piston bore with pilot of tool seated
in the end of the worm. (Fig. 4-253) Turn
coupling flange counterclockwise while
holding tool tightly against worm. The
rack-piston will be forced onto the tool.

b. Remove the rack-piston with Ball Retainer
Tool J-7539 from gear housing,
6. Remove the adjuster plug as follows:

a. Remove coupling flange attaching bolt and
flange.

b. Loosen the adjﬁster plug lock nut with
punch, (Fig. 4-254)

c. Remove adjuster plug assembly with
Spanner Wrench J-7624. (Fig. 4-255) Re-
move and discard the plug ‘O’ ring.

7. Grasp the lower shaft and pull the valve and
shaft assembly from the housing bore. Sep-
arate worm and shaft and remove the lower
shaft cap *‘O’’ ring and discard.

8. If the worm or lower thrust bearing and

J-7539 RACK-PISTON

Fig. 4253 Removing Rack Piston
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PUNCH

Fig. 4-254 Removing Lock Nut

ADJUSTER
PLUG

SPANNER WRENCH §
TOOL J-7624

Fig. 4-255 Removing Adjuster Plug

race(s) remained in the gear housing, remove
at this time,

END PLUG
RETAINER

BEARING

Fig. 4-257 Removing Retainer

SERVICING INDIVIDUAL UNITS

Adjuster Plug Assembly

Disassembly

1. If the seal ONLY is to be replaced and not the
bearing, remove the retaining ring with in-
ternal pliers, then remove the dust seal, Pry
the seal from the bore of the adjuster plug.
(Fig. 4-256)

2. Remove the thrust bearing retainer by prying
at the two raised areas with an awl or small
screwdriver, remove the spacer, thrust bear-
ing washer, thrust bearing and washer. (Fig.
4-257)

RETAINING RING SEAL "O'" RING

DUST SEAL ADJUSTER PLUG

THRUST BEARING
WASHER (LARGE)

NEEDLE BEARING

THRUST BEARING SPACER

THRUST BEARING
WASHER (SMALL)

RETAINER

Fig. 4=256 Adjuster Plug Assembly
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TOOL
J-5254

Fig. 4-258 Removing Bearing and Seal

. If the needle bearing is to be replaced, remove
the retaining ring using internal pliers, then
drive the dust seal, seal and bearing from the
adjuster plug with Tool J-5254. (Fig. 4-258)

. Wash all parts in clean solvent and dry parts
with compressed air.

. Inspect thrust bearing spacer for wear or
cracks. Replace if damaged.

. Inspect thrust bearing rollers and washers for
wear, pitting or scores. If any of these condi-
tions exists, replace the bearing and washers.

ADJUSTER PLUG
TEMPORARILY INSTALLED i
IN HOUSING

ADJUSTER
PLUG SEAL

TOOL
J-5254

MANUFACTURER'S
ADJUSTER j: " NAME FACING
PLUG INSTALLING TOOL

Fig. 4-260 Installing Seal

Assembly

1.

If the needle bearing was removed, place new
needle bearing over Tool J-5254 withthe bear-
ing manufacturer’s identification against the
tool and drive or press bearing until it is
flush with the surface of the seal bore. (Fig.
4-259)

. Temporarily install the adjuster plug in the

gear housing and place dust seal and a new oil
seal on Tool J-5254 (lip of seal away from
tool). Lubricate seal with Hydra-Matic oil
and drive or press seal into adjuster plug
until seated. (Fig. 4-260) Tool J-5254 mustbe
free of burrs that could scratch the seal.

Install retaining ring with internal pliers, then
remove the adjuster plug from the housing,

Lubricate the thrust bearing assembly with
Hydra-Matic oil. Place the large thrust bear-
ing washer on the adjuster plug hub then in-
stall the upper thrust bearing, small bearing
washer and spacer (grooves of spacer away
from bearing washer).

Install a new bearing retainer on the adjuster
plug by carefully tapping on the flat surface of
the retainer. (Fig. 4-261)

i PUNCH

|
|
i
g

SPACER

RETAINER

ADJUST

PLUGER\-»

Fig. 4-259 Installing Bearing

Fig. 4-261

Installing Retainer
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TAP SHAFT UNTIL
CAP IS FREE OF
VALVE BODY

Fig. 4262 Removing Lower Shaft

NOTE: The projections must not extend
beyond the spacer when the retainer is seated.
The spacer must be free to rotate.

Valve and Lower Shaft Assembly

Disassembly

1. Remove the spool valve spring by carefully
prying top coil out of groove in the lower
shaft, then slide the spring from the shaft,
Be careful not to distort spring.

2, To remove the lower shaft assembly from the
valve body, proceed as follows:

a. While holding the assembly (lower shaft
down), lightly tap the lower shaft against
the bench until the shaft cap is free from
the valve body. (Fig. 4-262) The spool
valve should be held in the valve body
while tapping the shaft.

b. Carefully remove the lower shaft assembly
so as not to cock the spool valve in the
valve body.

3. Push the spool valve out of the flush end of
the valve body until the dampener ‘‘O’’ ring is
exposed, then carefully pull the spool from the
valve body while rotating the valve, (Fig.
4-263) If the spool valve becomes cocked,
carefully realign the spool valve then remove,

4. Remove the dampener ‘‘O’* ring from the
spool valve and discard.

5. If the teflon oil rings are to be replaced, cut
the 3 teflon oil rings and ‘‘O’’ rings from the
valve body and discard.

SPOOL VALVE

DAMPENER
HOH RING

Fig. 4-263 Removing Spool Valve

Cleaning and Inspection

1. Wash all parts in clean solvent and blow out
all oil holes with compressed air.

2, If the drive pin in the lower shaft or valve
"body is cracked, excessively worn or broken,
replace the complete valve andshaft assembly.

3. If there is evidence of leakage between the
torsion bar and the lower shaft, or scores,
nicks, or burrs on the ground surface of the
lower shaft that cannot be cleaned up with
crocus cloth, the entire valve and shaft as-
sembly must be replaced.

4, Check the outside diameter of the spool valve
and the inside diameter of the valve body for
nicks, burrs, or bad wear spots. If the irreg-
ularities cannot be cleaned up by the use of
crocus cloth, the complete valve and shaft
assembly will have to be replaced.

5. If the small notch in the skirt of the valve
body is excessively worn, the complete valve
and shaft assembly will have to be replaced.

6. Lubricate the spool valve with Hydra-Matic
fluid and check the fit of the spool valve in the
valve body (with the spool valve dampener
““O’" ring removed). If the valve does not
rotate freely without binding, the complete
valve and shaft assembly will have to be
replaced.

7. Check the overall length of the spool valve
spring. The spring should be approximately
3/4", If it is less than 11/16", replace the
spring.
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PIN IN SHAFT MUST INDEX
SPRING WITH NOTCH IN SPOOL VALVE

SPOOL VALVE
"O" RING

LOWER SHAFT

SPOOL VALVE
TEFLON RINGS (3)

""O" RINGS INSTALLED
UNDER TEFLON RINGS PIN IN VALVE BODY MUST

INDEX WITH NOTCH IN CAP

VALVE BODY SHAFT CAP "O" RING

Fig. 4-264 Valve and Shaft Assembly

Assembly

1, If valve body ‘O’ rings and teflon rings were
removed, install ““O’’ rings in the oil ring
grooves and lubricate with Hydra-Matic oil.

2. Lubricate the 3 teflon oil rings with petrola-
tum and install in grooves over ‘‘O’ rings.

NOTE: The teflon rings may appear to be
distorted, but the heat of the oil during opera-
tion of the gear will straighten them out.

3. Assemble the lower shaft assembly in the
valve body so the notch in the lower shaft cap
engages with the pin in the valve body and is
seated. (Fig. 4-264)

4. Install the spool valve as follows:

a. Lubricate the spool valve dampener ‘‘O”’
ring with petrolatum and install over spool
valve,

b. Lubricate the spool valve with Hydra-Matic
oil and slide the valve over the lower shaft,
(Notch in spool towards the valve body).
Rotate the spool valve while pushing valve
into valve body to align notch in spool with
the pin in the lower shaft. (Fig. 4-264)

c. Carefully press spool valve into body, en-
gaging notch on pin. Extreme care must be
taken not to cut ‘‘O”’ ring, The spool valve
is properly seated when it is flush with the
top of valve body.

5. Place a piece of shim stock over the shaft to
protect the seal surface.

6. Slide the valve spring over the lower shaft,
large end first, and down into the spool valve
until the top coil of the spring is in the shaft
groove. (Fig. 4-265)

SHIM VALVE
STOCK SPRING

LOWER SPOOL
SHAFT VALVE

Fig. 4=265 |Installing Valve Spring

Pitman Shaft and Side Cover

Disassembly

Remove the lock nut and side cover from the
adjusting screw. Do not attempt to disassemble
pitman shaft., Discard lock nut.

NOTE: The power steering gear is equipped
with a self-adjusting type of pitman shaft which
automatically keeps the over-center adjustment
within specifications for a limited mileage (up to
approximately 10,000 miles), regardless of the
wear of the rack-piston and related parts. This
is accomplished by the use of a wear washer and
a heavy spring in the pitman shaft assembly. The
wear washer is calibrated to wear at the same
rate as the other components of the gear.

In cases where gear chucking or “‘clunk’’ cannot
be corrected by performing the over-center ad-
justment, the trouble may be due to excessive
wear in the pitman shaft or a broken spring in the
pitman shaft. (Fig. 4-266)

PITMAN
SHAFT

LASH
ADJUSTER SPRING

ADJUSTER
% SCREW
A / SHIM
THRUST
WASHER
ADJUSTER
RETAINER

Fig. 4-266 Pitman Shaft



4-130 Steering (F-85)

(260)

INCH POUND
TORQUE WRENCH

TWO 7/16"
S. A, E. NUTS

ADJUSTER
SCREW

PITMAN
SHAFT

Fig. 4-267 Checking Pitman Shaft

To check the pitman shaft for excessive wear
or a broken spring:

1. With the side cover removed from the pitman
shaft, clamp the shaft in a vise and thread
two 7/16" S.A.E. nuts on the adjusting screw.
Tighten nuts so they are locked on the shaft,

2, Using a 5/8" socket and an inch-pound torque
wrench, measure the torque required to turn
the adjusting screw. (Fig. 4-267) Torque
reading should be 1 to 15 inch pounds.

3. If the reading is not within this range, the
complete pitman shaft assembly must be re-
placed. DO NOT ATTEMPT TO CORRECT
READING BY DISASSEMBLING THE PITMAN
SHAFT.

4. Remove the torque wrench and the two 7/16"
nuts from the adjusting screw.

Cleaning and Inspection

L. Wash all parts in clean solvent and dry parts
with compressed air.

2. Check pitman shaft bearing surface in the side
cover for scoring. If badly worn or scored,
replace the side cover,

3. Check the sealing and bearing surfaces of the
pitman shaft for roughness, nicks, etc. If
minor irregularities in surface cannot be
cleaned by use of crocus cloth, replace the
pitman shaft,

4. Replace pitman shaft assembly if teeth are
damaged or if the bearing surfaces are pitted
or scored.

Assembly

Thread the side cover onto the pitman shaft
adjusting screw until it bottoms. Install a new
adjusting screw lock nut, but do not tighten.

Rack-Piston

Disassembly

1. Check the ball preload as follows:

a, Lightly clamp the rack-piston assembly in
a brass jawed vise with Tool J-7539 still
in place.

b. Thread worm into rack-piston while hold-
ing Tool J-7539 tightly against worm so
the balls will not fall out of the rack-piston.
When the worm is in place, remove Tool
J-7539.

c. Clamp rack-piston (flanged end of worm
up) in vise, then install the valve and lower
shaft assembly so that the small notch in
the valve body engages the drive pin in the
worm, Locate the over-center position of
the worm by slowly turning the worm and
noting the area where the turning effort is
highest, DO NOT THREAD THE WORM
OUT TOO FAR SINCE THIS MAY CAUSE
SOME OF THE BALLS TO DROP OUT
OF THE RACK-PISTON.

d. Using a torque wrench and a 3/4", 12 point
socket, check the preload while rotating
the torque wrench in a 120° arc, The read-
ing should be 1/2 to 3 in. lbs. (Fig. 4-268)

\

INCH POUND
TORQUE WRENCH

3/4" - 12 POINT
SOCKET

Fig. 4-268 Checking Preload
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2.

If a preload can be felt while rotating worm
by hand, but it cannot be measured on a
torque wrench, it will be acceptable,

e. If the preload is not within limits, a new
set of balls must be installed upon re-
assembly. Note the ball size stamped on
the rack-piston and install the next size
larger balls to increase the preload or the
next size smaller balls to decrease the
preload; black balls need not be replaced
unless they are defective. A change of one
ball size will change the preload approx-
imately 1 in. 1b.

NOTE: If no number is apparent, the
ball size is number 7.

f. Remove the torque wrench and valve and
shaft assembly,

Thread the worm out of the rack-piston, re-
move ball return guide clamp, ball guide
and balls,

If necessary to replace the teflon oil seal and
““Q’’ ring remove at this time.

Cleaning and Inspection

1.

Wash all parts in clean solvent and dry with
compressed air.

. Inspect the worm and rack-piston grooves and

all the balls for scoring. If either the worm
or rack-piston needs replacing, both must be
replaced as a matched assembly.

Inspect ball return guide halves, making sure
that the ends where the balls enter and leave
the guides are not damaged.

. Inspect lower thrust bearing and washers for

scores or excessive wear., If any of these
conditions are found, replace the thrust bear-
ing and washers.

. Inspect rack-piston teeth for scores or ex-

cessive wear, Inspect the external ground
surfaces for wear, scoring or burrs.

Assembly

1.

If the teflon oil seal and “‘O’’ ring was re-
moved, install a new ‘‘O’’ ring and seal lubri-
cated with Hydra-Matic oil in the groove of
the rack-piston.

. Slide the worm all the way into the rack-

piston. It is not necessary to have the thrust
bearing assembly on the worm at this time.

. Turn the worm until the worm groove is

aligned with the lower ball return guide hole.
(Fig. 4-269)

WORM

' N W
NSTALL BALLS WHILE
ROTATING WORM
COUNTER CLOCKWISE

2 el
GUIDE
HALVES

A

Fig. 4=269 Installing Balls in Rack-Piston

. Lubricate the balls with Hydra-Matic oil, then

feed 16 balls into the rack-piston, while slowly
rotating the worm counterclockwise.

IMPORTANT: The black balls are .0005"
smaller than the silver balls. The black and
silver balls must be installed alternately into
the rack-piston and return spring.

. Alternately install 6 balls into the return

guide and retain with petrolatum. Install bal-
ance of balls into piston alternating black and
silver. It will be necessary to rotate worm
while installing balls. Install the return guide
assembly onto the rack-piston. Install the
return guide clamp and tighten the 2 clamp
screws 8 to 12 ft, 1lbs.

. Check the ball preload if a new set of balls

were installed. Refer to RACK-PISTON --
DISASSEMBLY, Step 1; Page 4-130.

. Insert Bearing Retainer Tool J-7539 into the

rack-piston, then while holding tool tightly
against end of worm, thread worm out of the
rack-piston.

PITMAN SHAFT NEEDLE BEARING AND
SEALS

Removal
1. If pitman shaft seals ONLY are to be replaced,

remove the seal retaining ring and outer steel
washer, then pry out the outer seal. Remove
the inner steel washer, then pry out the inner
seal, (Fig. 4-270)

. If pitman shaft needle bearing replacement is

necessary, remove with Tool J-6278.
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STEEL RETAINING
WASHERS RING

Fig. 4-270 Pitman Shaft Seals

Installation

L. If the pitman shaft needle bearing was re-
moved, place Adaptor J-6278-2 over Tool
J-6278; slide the new needle bearing on the
tool with the bearing manufacturer’s identifi-
cation against the adaptor and drive the bear-
ing into the housing until adaptor bottoms in
housing. (Fig. 4-271)

2. Coat the lips of the oil seals with special
lubricant (Part No. 567196),

3. Install the pitman shaft oil seals as follows:

a. Place Adaptor J-6278-2 over Tool J-6278,
then install the outer seal, inner steel
washer, and inner seal with the lips of the
seals facing away from the adaptor.

b. Drive the seals into the housing until the
top of Adaptor J-6278-2 is flush with the
housing. (Fig. 4-272)

TOOL
J-6278-1

MANUFACTURER'S § TOOL
NAME ON BEARING § | J-6278-2
FACING UP /

INSTALL BEARING
FLUSH WITH HOUSING

Fig. 4-271 Installing Pitman Shaft Bearing

OUTER STEEL INNER
SEAL WASHER SEAL

Fig. 4272 Installing Pitman Shaft Seals

c. Remove the tool and adaptor, then install
the outer steel washer and seal retaining
ring, The retaining ring will not seat in the
groove at this time.

d. Reinsert Tool J-6278 with Adaptor J-6278-
2 and continue driving the seals until the
retaining ring seats in its groove (Refer to
Inset, Fig. 4-272), then remove the tool
adaptor.

STEERING GEAR ASSEMBLY

1. Lubricate the worm, lower thrust bearing and
the two thrust washers with Hydra-Matic oil,
then install one thrust washer, the bearing,
and the other thrust washer over the end of
the worm,. (Fig. 4-273)

2. Lubricate the valve body teflon rings and a
new lower shaft cap ‘O’ ring with petrola-
tum, Install the lower shaft cap ““O’’ ring in
the valve body so it is seated againstthe lower
shaft cap. Align the NARROW NOTCH in the

LOWER THRUST
BEARING WASHERS

LOWER SHAFT TO WORM g i
SHAFT "O" RING ¢

LOWER THRUST
BEARING

Fig. -4-273 Worm and Valve Body Assembly
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VALVE AND
SHAFT ASSEMBLY |

o ¥ vaLve WORM
. ) BODY NOTCH PIN

Fig. 4-274 Valve to Worm Alignment

valve body with the pin in the worm, then
install the valve and shaft assembly in the
gear housing. (Fig. 4-274) Apply pressure to
the VALVE BODY when installing. If pressure
is applied to the lower shaft during installa-
tion, the shaft may be forced out of the valve
body. (Fig. 4-275)

3. Assemble worm to valve body.

4. With the valve bore of gear housing horizontal,
insert the worm and valve assembly into the
housing. !

NOTE: The valve body is properly seated
when the oil return hole in the housing is
entirely uncovered. (Fig. 4-276)

5. Lubricate a new adjuster plug ‘O’ ring with
petrolatum and install in groove on adjuster

Fig. 4275 |Installing Valve Body

VALVE BODY IS PROPERLY
SEATED WHEN PASSAGE
IS UNCOVERED

Fig. 4=276 Valve Body Position in Housing

plug. Place Seal Protector J-6222 over lower
shaft, then install the adjuster plug assembly
in the housing until it seats against the valve
body. (Fig. 4-277) Remove Seal Protector.
Do not adjust the thrust bearing preload at
this time.

6. Install the rack-piston as follows:

a. Lubricate the rack-piston teflon seal with
petrolatum.

b. Position Seal Compressor J-8947 against
the shoulder in the housing.

c. With Ball Retainer J-7539 in place in the
rack-piston, push the rack-piston into the

ADJUSTER PLUG
SEAL PROTECTOR "O" RING WITH
TOOL-6222 PETROLATUM APPLIED

Fig. 4=277 Installing Adjuster Plug
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TOOL
J-7539

TOOL

RACK
PISTON

Fig. 4-278

Installing Rack-Piston

housing until Tool J-7539 contacts the
center of worm. (Fig. 4-278)

d. Turn the lower shaft clockwise with a 3/4"
twelve point socket or box end wrench to
thread the rack-piston onto the worm while
holding Tool J-7539 against the end of the
worm,

e. When the rack piston is completely threaded
on the worm, remove Ball Retainer J-7539
and Seal Compressor J-8947.

7. Install
piston,

the rack-piston plug in the rack-

8. Install a new housing end cover ‘O’ ring and
lubricate it with petrolatum, then install the
end cover and retaining ring.

9. Install the pitman shaft and side cover as
follows:

a. Install a new ‘O’ ring in the pitman shaft
side cover and retain with petrolatum.

b. Turn the lower shaft until the rack-piston
teeth are centered in the pitman shaft
opening, then install the pitman shaft and
side cover so that the center tooth of the
pitman shaft engages the center groove of
the rack-piston.

c. Install the side cover bolts and lock
washers and tighten 30-35 ft. lbs.

10. Adjust the thrust bearing preload as follows:

a. Using Spanner Wrench J-7624, tighten ad-
juster plug up snug (clockwise). Back ad-
juster plug off 1/8 turn and measure valve
drag.

SPANNER WRENCH
TOOL J-7624

ADJUSTER
NUT PLUG

Fig. 4-279 Preload Adjustment

NOTE: Selective fit of worm, rack-
piston nut and balls is designed to obtain
1/2 to 3 in. lbs. measured on center of
worm at initial assembly. After wear-in,
torque may be O to 3 in. lbs.

Adjust thrust bearing preload to obtain
1/2 to 2 in. lbs. in excess of valve assem-
bly drag. Tighten adjuster plug lock nut
50-110 ft. lbs. using Spanner Wrench
J-972-A while holding adjuster plug in
position with Tool J-7624. (Fig. 4-279)

Total thrust bearing preload and seal
drag should not exceed 7 in. lbs.

11. Adjust the over-center preload as follows:

a.

Make sure the over-center adjusting screw
is backed all the way out.

. Install an inch-pound torque wrench with a

3/4", 12 point socket on the lower shaft
splines.

. Rotate the lower shaft from one stop to the

other. Count the number of turns and locate
the center of travel, then check the com-
bined ball and thrust bearing preload
by rotating the torque wrench through
the center of travel, Note the highest
reading,

Tighten the pitman shaft over-center ad-
justing screw until the torque wrench reads
3-6 in. lbs. higher than the reading., The
total reading should not exceed 14 in, lbs.
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BELLEVILLE
SPRING

CAP RECEIVER
Ccup

HORN
CONTACT

SPACER
BUSHING

Fig. 4-280 Standard Steering Wheel

e. While holding the adjusting screw, tighten
the lock nut 20-30 ft. lbs. and recheck the
adjustment.

12, Position the coupling flange onto the lower
shaft, then install the flange attaching bolt and
lock washer. Position the flange so that there
is 3/4" between the adjuster lock nut and the
coupling to steering flange bolt heads. Tighten
the coupling flange attaching bolt 20-35 ft. 1bs.

STEERING WHEEL AND
STEERING COLUMN

STEERING WHEEL

REMOVAL
1. The standard wheel cap is held in place by a

HORN
CONTACT

SWITCH
ASSEMBLY
SHROUD

BUTTON
GASKET

Fig. 4-281 Deluxe Steering Wheel

Fig. 4-282 Pulling Steering Wheel

rubber retainer ring. To remove the cap,
gently pry the cap from the wheel. (Fig. 4-280)
The deluxe wheel cap is held inplace by spring
steel clips. To remove the cap, gently pry
the cap from the wheel. (Fig. 4-281)

2. Disconnect horn wire at harness.

3. Remove hex nut and flat washer from steering
column shaft.

4. Using Tool BT-61-9, pull steering wheel from
steering shaft, (Fig. 4-282)

INSTALLATION

1. Place steering wheel on splined steering shaft
with alignment marks in line. (Fig. 4-283)

ALIGNMENT
MARKS

Fig. 4-283 Steering Wheel to Shaft Alignment
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2.

Install washer and nut on steering shaft,
Torque nut 20-30 ft. lbs. and stake nut to
steering shaft.

Reconnect horn wire to harness.

Install steering wheel cap. To facilitate in-
stallation of standard wheel cap over the rub-
ber retainer ring, use a small amount of
water only to lubricate retainer ring.

CAUTION: Do not hammer on cap since
this may distort the receiver cup which may
result in a continually blowing horn.

STEERING SHAFT
UPPER BEARING

REMOVAL

L.

2.

Remove steering wheel,

Disconnect horn wire from chassis wiring
harness.

Lift horn contact assembly from steering
shaft.

Remove retainer which holds bearing assem-
bly in recess of turn signal actuator assembly.

. Remove upper bearing ‘“‘E” ring retainer,

washer and spring.

. Lift upper bearing from actuator assembly

recess.

INSTALLATION

1.

Position upper bearing in actuator assembly
(flange up) with one notch of bearing race
aligned with opening inside of bore of bearing
recess as shown in Fig. 4-284. Notches in

UPPER BEARING
ASSEMBLY

BEARING OUTER LUG
RACE NOTCH

Fig. 4-284 Upper Bearing Position

BEARING
RETAINER CLIP

OPENING
IN ACTUATOR

Fig. 4-285 Bearing Retainer Position

bearing flange must also be aligned on lug in
actuator.

. Install bearing retainer clip in the actuator

assembly aligning retainer as shown in Fig.
4-285.

. Install upper bearing spring, washer and ‘‘E”’

ring retainer on steering shaft.

. Install horn contact plate guiding the horn

wire through the actuator housing and down
through the mast jacket as shown in Fig. 4-286,

. Reconnect horn wire to harness.

. Install steering wheel following steps 1 through

4 under STEERING WHEEL INSTALLATION,
Page 4-135.

HORN

HORN
CONTACT
PLATE

Fig. 4-286 Horn Contact Wire Installation
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TURN SIGNAL
ACTUATOR ASSEMBLY

REMOVAL

1. Remove steering wheel assembly, horn con-
tact, turn signal actuator plate, and upper
bearing.

2, Remove three phillips head screws from act-
uator retainer anchor plate,

3. Lift turn signal actuator assembly off of mast
jacket,

STEERING SHAFT
COUPLING

If the manual or power steering shaft coupling
is to be removed, it will be necessary to raise
the steering shaft in the mast jacket to provide
clearance between the steering column shaft and
the steering gear worm shaft for removal of the
coupling.

MANUAL STEERING
COUPLING

REMOVAL

1. Remove the steering shaft coupling clamp bolt
and slide clamp off coupling housing onto
steering gear worm shaft. Mark steering shaft
in line with slot at coupling clamp surface.

2. Disconnect horn wire from harness.

3. Remove the horn cap from center of steering
wheel.

4. Remove steering wheel to steering shaft nut
and washer.

5. Using Tool BT-61-9, pull the steering wheel
from the steering shaft,

6. Pull the horn contact plate up out of recess
in actuator assembly sufficient to give clear-
ance for removal of upper bearing to actuator
assembly retaining clip.

7. Using a small screwdriver pry the upper
bearing to actuator assembly retaining clip
out of the actuator housing. (Fig. 4-285)

8. Pull steering shaft up out of steering column
and block shaft up approximately two inches.
This will be sufficient clearance to remove
the coupling from the steering shaft or the
steering gear from the suspension cross bar.

9. Remove coupling seal retaining ring. (Fig.
4-287)

MARK ON WORM STEERING
SHAFT MUST LINE SHAFT
UP WITH OPENING

IN LOWER COUPLING

MANUAL
GEAR
ASSEMBLY

Fig. 4-287 Coupling to Steering Shaft Position

10. Position steering shaft so that steering shaft
coupling pivot pin is in the horizontal plane.
This will reduce the possibility of the coupling
ball pivot bearings falling from the pivot pin,

11. Slide the coupling housing off shaft, holding
one hand under coupling to catch internal
parts if they should fall out of place.

12, Remove the anti-click spring and the two
coupling ball pivot bearings from pivot pin,

13. Remove steel washer from shaft,

14, Clean and inspect parts for damage or ab-
normal wear,

INSTALLATION

1. Lubricate the coupling parts and pack the
coupling housing with aluminum soap type
chassis lubricant,

2, Position the steel seal retaining washer on
the steering shaft above the pivot bearings.
(Fig. 4-288) Install the pivot bearings and the
anti-click spring and retain with grease,

SEAL BEARING SEAL
RETAINING WASHER RETAINING RING

STEERING
SHAFT BEARING SPRING

ANTI-CLICK
COUPLING

Fig. 4-288 Coupling Assembly
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10.

11,

. Install the pivot bearings on the pivot pin and

align the two machined surfaces with the sides
of the pivot groove. Install the coupling hous-
ing on the shaft with the slot of coupling clamp
surface aligned with mark of steering shaft,
Insert the rubber seal into the bore of the
coupling housing and retain with the retaining
ring.

Lower the steering shaft (guide upper bearing
into actuator assembly) and connect the coupl-
ing to the worm shaft matching up the align-
ment marks on the worm shaft with slot of
clamp surface of coupling. (Fig. 4-287)

Place the coupling clamp into position on the
coupling, but do not tighten the clamp.

Install the upper bearing to actuator assem-
bly retainer clip and place the horn contact
plate in the actuator assembly,

. Install the steering wheel on the steering

shaft and install the washer and nut, Torque
the nut 20 to 30 ft. lbs. and stake nut to
steering shaft.

. Check operation of coupling by turning steer-

ing wheel. There should be no binding or
misalignment of coupling.

Install the horn cap and reconnect the horn
wire to chassis wiring harness,

Tighten coupling clamp bolt and torque 35
to 40 ft, lbs.

If steering gear mounting bolts were loosened,

retighten to 45 to 60 ft. lbs.

POWER STEERING
COUPLING

REMOVAL

1.

Remove the two flexible coupling to steering
shaft attaching bolts.

. Follow Steps 2 through 8 in the MANUAL

STEERING COUPLING REMOVAL, on Page
4-137.

Remove the flexible coupling to worm shaft
clamp bolt,

Pull the flexible coupling off of the worm
shaft,

INSTALLATION

1.

Place the flexible coupling on the worm shaft
and install the clamp bolt. Torque 25-35 ft.
lIbs. Coupling will go on worm shaft in only
one position,

MANUAL COUPLING
CLAMP AND BOLT

Fig. 4-289 Manual Steering Gear Coupling

. Position the steering shaft into the actuator,

then follow Steps 6 through 8 in the MANUAL
STEERING COUPLING INSTALLATION, on
Page 4-137.

STEERING COLUMN

REMOVAL

1.

Disconnect steering shaft from steering gear
at coupling.

On manual steering equipped cars, loosen the
steering shaft to gear worm shaft coupling
clamp bolt as shown in Fig, 4-289,

COUPLING NUTS
AND BOLTS

Fig. 4=290 Power Steering Gear Coupling
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Fig. 4-291 Steering Column Installation

On power steering equipped cars, remove the
two flexible coupling bolts and nuts as shown
in Fig. 4-290.

2. Disconnect shift levers.

3. Disconnect horn wire, turn signal switch, and
neutral safety switch (Hydra-Matic) from
chassis wiring harness.

4, Remove cover to floor pan attaching screws,
(Fig. 4-291)

5. Remove mast jacket to instrument panel ‘‘U”’
bolt clamp, Fig. 4-291, and remove steering
column assembly.

CAUTION: Use care when lowering column
from instrument panel to avoid damage to
indicator needle on Hydra-Matic transmission
equipped cars.

INSTALLATION

1. Place column assembly in position with tang
on saddle, engaged in column, (Fig. 4-291)

2. Install ‘““U’’ bolt and nuts but do not tighten.

3. On manual steering equipped cars, adjust
column up or down to obtain 4-3/4" as shown
in Fig. 4-292, Coupling must align with Fig. 4-292 Steering Column Position
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MARK ON WORM
SHAFT MUST LINE
UP WITH OPENING

IN LOWER COUPLING

STEERING
SHAFT

MANUAL
. GEAR

ASSEMBLY

Fig. 4=293 Coupling to Steering Shaft Alignment

alignment mark on shaft. (Fig. 4-293) On
power steering equipped cars, position the
steering column to the flex coupling placing
the guide pins in their corresponding grooves.

4, Attach column cover to floor pan,
screws 3-5 ft. lbs.

Torque

5. Torque column to dash ‘“‘U’’ bolt nuts 8-12
ft. lbs,

DISASSEMBLY (Synchromesh)

With column removed from car and steering
wheel removed from column, proceed with fol-
lowing steps.

1. Remove turn signal switch from mast jacket.

2. Slide horn wire grommet retainer from mast
jacket,

3. Lift horn contact plate from shaft and pull
horn wire up through mast jacket.

4. Remove turn signal switch actuator pin, spring
and rod.

5. Remove upper bearing thrust
ring retainer and spring,.

spring ‘“‘E’’
6. Slide shaft out of lower end of steering column

assembly.

7. Remove upper bearing to actuator assembly
retainer clip.

8. Lift upper bearing out of actuator assembly,

9. Remove the three turn signal actuator assem-
bly retaining screws.

10. Lift turn signal actuator from mast jacket
and remove thrust washer,

LOWER SHIFT
TUBE RETAINER
RING

LOWER SHIFT
TUBE RETAINER
ATTACHING BOLTS

11.

12,

13.
14.

15.

16.

17.

Fig. 4=-294 Lower Shift Tube Retainer

Remove turn signal actuator lock plate from
mast jacket.

Drive out shift lever pivot pin with a suitable
drift. Support shifter bowl to prevent breakage.

Remove shift lever and anti-rattle spring.
Slide shifter bowl from shift tube,

Remove nylon washer, wave washer and shift
tube spacer from shift tube.

Remove (3) bolts from lower shift tube re-
tainer, (Fig. 4-294)

Slide shift tube out of bottom of the mast
jacket assembly,

NYLON
WASHERS

UPPER
SHIFT LEVER

Fig. 4-295 Removing Upper Shift Lever



(271)

(F-85) Steering 4-141

18,

19.

20,

21,

Slide lower shift lever from shift tube.

Push the nylon bearing onto the shift tube
far enough to clear the second lug and rotate
the bearing so that the bearing holds the spring
in compression. (Fig. 4-295)

Remove the two nylon washers and the upper
shift lever by guiding them over the locating
lugs on the shift tube,

Compressing the spring with the nylon bear-
ing, rotate the bearing to align the slot in the
bearing and the lug on the shift tube and allow
the spring to expand. Remove the bearing,
spring and spring stop washer.

If manual steering coupling is to be dis-
assembled, refer to MANUAL STEERING
COUPLING, Page 4-137.

ASSEMBLY (Synchromesh)

1.

Slide spring stop washer onto shift tube until
washer seats against the shoulder on the shift
tube,

Slide thrust spring onto shift tube.

. Slide nylon bearing onto shift tube guiding it

around the locator bosses. Push bearing onto
the shaft far enough to compress the spring
and rotate the bearing so that the second lo-
cator boss holds the bearing and spring in
place. (Fig. 4-296)

. Slide the upper shift lever onto the shift tube

so the flange is nearest the lower end of the
column assembly.

Slide one nylon washer onto the shift tube
engaging the lug in the notch on the lever
flange. (Fig. 4-297)

NYLON SPRING

BEARING

WASHER

INSULATOR

Fig. 4-296 |Installing Nylon Bearing

NYLON WASHER

UPPER
SHIFT LEVER

NYLON
BEARING

LOWER

LOWER
SHIFT LEVER

LOWER
NYLON WASHER

10.

11.

12,

13.

14.

15.

Fig. 4-297 Lever to Shift Tube Position

Slide the second nylon washer onto the shift
tube with the locating lug toward the bottom
of the column. (Fig. 4-297)

. Slide the lower shift lever onto the shaftalign-

ing the lever notch over the lower lug of the
shift tube.

Position the lug of the lower nylon washer
into notch of the lower shift lever and butt it
against the lower shift tube lug.

Compressing the bearing thrust spring, ro-
tate the bearing so that the groove of the
bearing is over the upper lug of the shift tube
and allow spring to seat bearing against the
upper shift lever,

Insert shift tube into mast jacket, from the
bottom end. The 3 bearing notches must align
with the lugs in the mast jacket.

Insert lower shift tube retaining ring intomast
jacket and install (3) retaining bolts finger
tight, Position as shown in Fig. 4-294,

Position the upper shift tube washer over the
shift tube and inside the mast jacket with the
locating lug and notch aligned. (Fig. 4-298)

Install the wave washer and nylon washer
over upper end of the shift tube,

Slide shifter bowl onto shift tube and over
mast jacket aligning groove of shifter bowl
with lug on shift tube.

Position anti-rattle spring onto shift lever
and install shift lever in the shift tube. In-
stall shift lever pivot pin. Support shifter
bowl while installing shift lever pivot pin to
minimize possibility of damage.
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| WASHER
| LOCATING LUG

SHIFT
TUBE NOTCH

Fig. 4-298 Upper Shift Tube Washer

16. Position turn signal actuator lock plate over
shift tube and inside the mast jacket. (Fig,
4-299) Position thrust washer on steering
shaft and against tube.

17. Position turn signal actuator on column and
install three retaining screws.

18. Install new upper bearing lower snap ring
retainer onto the steering shaft and position
in snap ring groove, (Fig. 4-300)

19. Insert steering shaft into the shift tube through
the bottom end,

TURN SIGNAL ACTUATOR
LOCK PLATE

Fig. 4-299 Actuator Lock Plate Position

STEERING
SHAFT

LOCK WASHER SPRING
WASHER

SNAP RING
SNAP RING BEARING SNAP RING GROOVES

UPPER UPPER LOWER

Fig. 4-300 Upper Shaft Assembly

NOTE: If manual steering coupling has
been disassembled, position rubber grease
seal on steering shaft before inserting shaft
into shift tube.

NOTE: The felt seal between the steering
shaft and shift tube at upper end of shift tube
may have slid down on shift tube when steer-
ing shaft was removed. When installing steer-
ing shaft in shift tube, reposition upper felt
seal near upper end of shift tube. Any suitable
length of dowel or rod may be used to re-
position seal,

20. Position bearing outer race notch over lug in
inner diameter of the turn signal actuator
frame. (Fig. 4-301)

21, Install upper bearing to actuator clip with
opening aligned with slot in actuator to pro-
vide clearance for horn contact wire. (Fig.
4-302)

22, Slide upper bearing thrust spring, (large di-
ameter against bearing) washer and upper

UPPER BEARING
ASSEMBLY

BEARING OUTER
RACE NOTCH

Fig. 4=301 Upper Bearing Position
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BEARING
RETAINER CLIP

OPENING
IN ACTUATOR

23.

24,

25.

26,

27,

Fig. 4-302 Upper Bearing Retainer

““E”’ ring retainer onto steering shaft. (Fig.

4-300)
Install horn wire and contact plate,

Position turn signal actuator rod in jacket
assembly,

Install rod spring and switch pin on rod.

If manual steering coupling has been removed,
refer to MANUAL STEERING COUPLING,
Page 4-137.

Adjust clearance between lower shift lever
and retaining ring to .005 inch by moving the
retaining ring back and forth in slanted slot
of mast jacket as shown in Fig. 4-294,

Tighten retainer ring attaching screws.

DISASSEMBLY (Hydra-Matic)

1.

. To disassemble the

On Hydra-Matic equipped cars, remove the
shift indicator cover by prying off from mast
jacket. Loosen indicator set screw and re-
move shift indicator from shift tube,

steering column of a
Hydra-Matic equipped car, follow steps 1
through 16 of the Synchromesh disassembly
procedure. (Page 4-140)

. Remove the shift tube spring and slide the

shift tube out from the bottom of the mast
jacket. It may be necessary to lightly tap
shift tube from mast jacket.

ASSEMBLY (Hydra-Matic)

1.

Slide the shift tube into the mast jacket at
the bottom end of the mast jacket. The nylon
bearing notches will fit mast jacket in only
one position,

Position the shift tube spring over end of shift
tube between the shift lever and retaining
ring,

Install the shift tube retaining ring in bottom
of mast jacket, compressing the spring. Po-
sition as shown in Fig. 4-294. Tighten shift
tube retainer ring attaching bolts with bolts
in uppermost position of slots,

Follow Steps 12 through 25 of the assembly
procedure for a synchromesh equipped car
(Page 4-141).

NOTE: To reduce end play between the
selector rod and the bushing in the shift lever,
selective washers are available, Maximum
end play should not exceed .020",

DIAGNOSIS OF MANUAL AND POWER STEERING

NOTE:

Items identified by (M.S.) apply to manual steering only and items identified by (P.S.)

apply to power steering only. All items not identified by (M.S.) or (P.S.) apply to both units.

HARD STEERING WHILE DRIVING OR POOR RETURN OF STEERING TO CENTER

CAUSE
1. Tight steering shaft bearings.

2. Lower coupling flange rubbing against ad-
juster plug. (P.S.)

3. Steering wheel rubbing against turn signal
collar,

4, Steering adjustments tight,

5. Tires not properly inflated.

CORRECTION
Replace bearings.

Loosen bolt and reposition for clearance.
File edges of collar,
Check adjustment by disconnecting pitman

arm from gear. Readjust if necessary.

Inflate to specifications.
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DIAGNOSIS OF MANUAL AND POWER STEERING (Continued)

HARD STEERING WHILE DRIVING OR POOR RETURN OF STEERING TO CENTER (Continued)

CAUSE

CORRECTION

6. Tight steering linkage. 6. Lubricate or otherwise free up.

7. Tight over-center adjustment. 7. Adjust in car to specifications.

8. Thrust bearing adjustment too tight. 8. Remove gear and adjust to specifications.

9. Ball preload too tight, (P.S.) 9. Remove gear and change ball size as
required.

10. Sticky spool valve, (P.S.) 10. Remove and clean valve or replace valve
assembly.

11. Sticking pump flow control valve. (P.S.) 11. Remove valve and clean.

12, Steering shaft rubbing shift tube. 12, Align column.

CAR LEADS TO ONE SIDE OR THE OTHER
CAUSE CORRECTION
1. Front end misaligned. 1. Adjust to specification,
2, Worn or damaged valve and shaft assem- 2. Replace valve and shaft assembly.
bly. (P.S.)
NOTE: 1If this is the cause, steering
effort will be very light in direction of
lead and heavy in opposite direction.
MOMENTARY INCREASE IN EFFORT WHEN
TURNING WHEEL FAST TO THE RIGHT OR LEFT (P.S.)
CAUSE CORRECTION

1. Low oil level in pump. 1. Check oil level in pump reservoir.

2. Pump belt slipping. 2, Tighten or replace belt.

3. Excessive internal leakage. 3. Replace rack-piston teflon seal and ‘O’
ring, rack-piston end plug seal, and/or
replace valve,

EXTERNAL OIL LEAKS
(WIPE GEAR THOROUGHLY AND MAKE SURE SOURCE OF LEAKAGE IS DETERMINED)
CAUSE CORRECTION

1. Loose hose connections. (P.S.) 1. Tighten.

2. Damaged Hose. (P.S.) 2. Replace.

3. Side cover ‘““‘O” ring seal. (P.S.) 3. Replace seal.

4. Pitman shaft seals. 4. Replace seals.

5. Housing end cover ‘O ring seal. (P.S.) 5. Replace seal.

6. Adjuster plug seals., (P.S.) 6. Replace seals,

7. Torsion bar seal. (P.S.) 7. Replace valve and shaft assembly.

8. Pump reservoir ‘O’ vring. (P.S.) 8.

Replace ‘“‘O’’ ring or reservoir damaged.
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DIAGNOSIS OF MANUAL AND POWER STEERING (Continued)

GEAR NOISE (RATTLE OR CHUCKING)

CAUSE
1. Loose over-center adjustment,

NOTE: A slight rattle may occur on
turns because of the increased lash off the
““high point’’, This is normal and the lash
must not be reduced below the specified

limits to eliminate this slight rattle,

2. Gear loose on crossbar.

3. Lack of lubricant at gear contact points,

CORRECTION

1. Adjust to specification.

2. Check gear to crossbar mounting bolts.
Tighten bolts to specification.

3. Lubricate gear box to crossbar contact
points.

GEAR NOISE (‘‘HISSING’’ SOUND) (P.S.)

CAUSE

There is some noise in all power steering
systems. One of the most common is a ‘‘hiss-
ing”’ sound most evident at standstill parking.
There is no relationship between the noise and
performance of the gear. ‘‘Hiss’’ may be ex-
pected when steering wheel is at end of travel
or when slowly turning at standstill.

CORRECTION

Do not replace valve and shaft assembly un-
less ‘“‘hiss’’ is extremely objectionable. Slight
“‘hissing’’ is satisfactory and in no way affects
steering., A replacement valve and shaft as-
sembly may also exhibit slight noise and is not
always a cure for the objection. Check clear-
ance around safety drive bolts in flexible
coupling. Be sure steering shaft and gear are
aligned so the flexible coupling rotates in a
flat plane and is not distorted as shaft rotates,
Any metal to metal contact through the flexible
coupling will transmit the valve ‘‘hiss’’ into
the car.

EXCESSIVE WHEEL KICK-BACK OR LOOSE STEERING

CAUSE
1. Lash in steering linkage.
2, Air in system, (P.S.)

3. Excessive lash between pitman shaft and
rack-piston.

4. Loose thrust bearing adjustment,

5. Ball and worm preload incorrect. (P.S.)

CORRECTION
1. Adjust parts affected.
2. Add oil to pump reservoir.

3. Make over-center adjustment,

4. Remove gear and adjust to specification.

5. Remove rack-piston and worm, and change
balls to obtain specified preload.

STEERING WHEEL SURGES OR JERKS WHEN TURNING WITH ENGINE RUNNING,
ESPECIALLY DURING PARKING (P.S.)

CAUSE

1. Loose pump belt.

CORRECTION

1. Adjust to specification.
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DIAGNOSIS OF MANUAL AND POWER STEERING (Continued)

HARD STEERING WHEN PARKING

CAUSE
Loose pump belt. (P.S.)

Low oil level in reservoir. (P.S.)

Lack. of lubrication in linkage or front
suspension,

. Tires not properly inflated,

Insufficient oil pressure, (P.S.)

J-5176-01

Fig. 4-303 Checking Pump Pressure

CORRECTION

Adjust to specification.

. Fill to proper level. If excessively low,

check all lines and joints for evidence of
external leakage.

. Add lubricant where needed.

Inflate to recommended pressure.

If all of the above checks do not reveal the
cause of hard steering, make the following
tests of oil pressure.

a. Disconnect the pressure line at pump,
then install gauge set J-5176-01. (Fig.
4-303)

b. With engine at slow idle and gage
valve open, note the oil pressure on the
gage while turning steering wheel from
one extreme position to the other,
Especially note the maximum pressure
which can be built up with the wheel
held in either right or left extreme
position.

CAUTION: Do not hold wheel in ex-
treme position for an extended periodof
time because it will drastically increase
the oil temperature and will cause un-
due wear on the pump.

c. With oil temperature between 150°F.
and 170°F, (measured with a thermom-
eter in the reservoir) oil pressure
should not be less than 800 p.s.i. for
satisfactory power steering operation,

d. If the maximum oil pressure is less
than 800 p.s.i., it indicates trouble in
the pump, hoses, steering gear, or a
combination of these parts. To elim-
inate the hoses and gear, close the
gage valve and quickly test pressure of
the pump only with the engine at slow
idle, then open the valve to avoid in-
creasing oil temperature.

e. Comparing the maximum pressure ob-
tained in these two tests will indicate
source of trouble as follows:

(1) First test (step b) pressure low,
and second test (step d) pressure
normal - indicates faulty hoses or
steering gear.

(2) First test (step b) and second test
(step d) pressure equally low - in-
dicates faulty oil pump.
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DIAGNOSIS OF MANUAL AND POWER STEERING (Continued)

HARD STEERING WHEN PARKING (Continued)

CAUSE CORRECTION
6. Low oil pressure due to restriction in 6. Repair or replace as required,
hose. (P.S.)
7. Low oil pressure due to steering gear. 7. Remove steering gear for disassembly.
(P.S.)
a. Pressure loss in cylinder due to worn a. Inspect rack-piston seal and ‘‘O’’ ring
rack-piston seal, damaged ‘“‘O’’ ring or and housing bore.

scored housing bore,
b. Leakage at valve rings, valve body to b. Replace rings and seals.
worm seal, rack-piston end plug seal.

c. Loose fit of spool in valve body or c. Replace valve and shaft assembly.
leaky valve body.

VALVE “SQUAWK” WHEN TURNING OR WHEN RECOVERING FROM A TURN (P.S.)

CAUSE CORRECTION
1, Cut or worn dampener ““O’’ ring on spool 1. Replace dampener ring.
valve,
2. Loose or worn valve. 2. Replace valve and shaft assembly.
NO EFFORT REQUIRED TO TURN (P.S.)
CAUSE CORRECTION
1. Broken torsion bar, 1. Replace valve and shaft assembly.
PUMP NOISE (P.S.)
CAUSE CORRECTION
1. Loose belt. 1. Tighten belt,
2. Hoses touching other parts of car, 2. Adjust hose positions.
3. Low oil level. 3. Fill reservoir.
4. Air in the oil. 4. Locate source of air leak and correct.
5. Excessive back pressure caused by hoses 5. Locate restriction and correct.

or steering gear,

6. Scored pressure plate. 6. Lap away light scoring. Replace heavily
scored part.

7. Vanes not installed properly. 7. Install properly.

8. Vanes sticking in rotor slots, 8. Free up by removing burrs or dirt,

9. Extreme wear of pump ring, 9. Replace part.

10. Face of thrust plate scored. 10. Lap away light scoring. Replace heavily

scored part,

11. Scored rotor. 11, Lap away light scoring. Replace heavily
scored part.
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DIAGNOSIS OF MANUAL AND POWER STEERING (Continued)

INOPERATIVE, POOR, OR NO ASSIST: (PUMP ASSEMBLY) (P.S.)

CAUSE CORRECTION

1. Loose drive belt. 1. Tighten belt,

2. Low oil level, 2. Fill reservoir.

3. Air in the oil, 3. Locate source of air leak and correct,

4. Flow control valve stuck, 4. Remove burrs or dirt.

S. Vanes sticking in rotor slots. 5. Free up by removing burrs or dirt,

6. Faulty flow control valve assembly, 6. Clean and free up parts. Replace part(s)
as necessary.

TORQUE SPECIFICATIONS

NOTE: Specified torque is for installation of parts only. Checking of torque during inspection may
be 15% below the specifications.

APPLICATION FT. LBS.

STEERING LINKAGE
Idler Arm Bracket to Cross Bar . . . . . . . . . 0 v v v vt e e, 35-45

Idler and Pitman Arms to Relay Rod . . . .. .. ... ... ... ... ... .... 40-50
Idler Arm to Support Bracket . . . . . . . . . . . . i i it e e e e e 50-70
Tie Rod End to Steering Plain Arm . . . . . . . . . . . . . . . v 40-50
Steering Plain Arm to Steering Knuckle . . . . . .. .. .. .. . . ..., 55-80
Tie Rod to Relay Rod . . . . . . . . . . . . . e e s e e e 50-70
Tie Rod Sleeve Clamp Bolts . . . . . . . . . . . . . . . o i i it it 20-25
MANUAL STEERING GEAR
Steering Gear to Cross Bar . . . . . . . . . .. e e e e e 45-60
Pitman Arm to Pitman Shaft Nut . . ., . . . . . . . ... . v 150-180
Side Cover BOILS . . . . . . . . i i e et e e e e e e e e e e e e e e e e 25-35
Pitman Shaft Adjusting Screw Lock Nut . . . . . . . . ... ... ... ... ... .. 18-27
Bearing Preload Adjuster Lock Nut . . . . . .. . .. ... oo 70-100
Filler PIug . . . . . . . e e e e e e e e e e e e e e e e e e e e 5-10
Coupling Clamp Bolt . . . . . . . . . . . o e e e e e e e 35-40
POWER STEERING PUMP

Pulley NUt . . . . o . o e e e e e e e e e e e e e e e e e e e e e e e e e 40-45
Front Bracket to Cylinder Block . . . . . . . .. . . v v 20-25
Front Bracket to Front Cover . . . . . . . . .. . v it v v . 25-35
Pump to Front Bracket NUts . . . . . . . . . . . i v v v v it vi v iee e e 25-35
Rear Bracket to Cylinder Head . . . . . . . . . . . .. . . ... 25-35
Rear Bracket to Cylinder Block . . . . . . . . . ... .. oo 25-35
Pump to Rear Bracket Nut . . . . . . . . . . .. o o v ittt 25-35
Flow Control Valve Plug . . . . . . . . . . . o o i i it et e e 4
L1855 1o + L 20
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TORQUE SPECIFICATIONS (Continued)

APPLICATION FT. LBS.
POWER STEERING GEAR
Steering Gear to Cross Bar . . . . . . . . . . . . . e e 45-60
High Pressure Line Fitting (at gear) . . . . . . . . . . . v v v v v v i ii i e 20-30
Oil Return Line Fitting (at gear) . . . . . . . . . . v v v v v v i e i e e i e 20-30
Pitman Arm to Pitman Shaft Nut . . . . . . . .. ... .. ... .. ... ....... 150-180
Pitman Shaft Adjusting Screw Lock Nut . . . . . ... .. ... .. .......... 20-30
Side Cover Bolts . . . . . . . . . . e e e e 25-35
Adjuster Plug Lock Nut . . . . . . . . . . . e e e e e e e 50-110
Coupling Flange Clamp Bolt . . . . . . . . . . . . . .. it i it 25-35
Return Guide Clamp SCrews . . . . . . . . . . . v i i i i e e e e e e e 8-12
STEERING COLUMN
Steering Wheel to Steering Shaft . . . . . . .. ... ... .......... 20-30 and Stake
Steering Column Cover to Floor Pan . . . . . . . . ... ... .. .......... 3-5
Steering Column to Dash “U” Bolt Nuts . . . . . . . . .. ... ... ......... 8-12
SPECIFICATIONS
MANUAL STEERING
RATIO . . . e e e e e e e e e e e 22 to 1
LUBRICANT . . . . . . . o0 e SAE 80 Multi-Purpose Gear Lubricant
ADJUSTMENTS
Worm Bearing Preload . . . .. . ... L0 e 4-7 in. lbs.
Over-Center . . . . . . . . .. .. ... 4-10 in. lbs. in excess of Worm Bearing Preload
Pitman Shaft Adjusting Screw End Clearance . . . . . ... ... .. ... ... .002" Max.
POWER STEERING
RATIO . . . o e e e e e e e e 17.5 to 1
LUBRICATION
Lubricant . . . . . . .. ... ... Hydra-Matic Transmission Fluid
Capacity - Complete SYSIEIM . . . . . . v v v v v v e e e e e e e e e e e e e e e e 1 qt.
Capacity - Pump Only . . . . . . . . . . 0 e e e e e 3/4 qt. (approx.)
ADJUSTMENTS
Ball Preload . . . . ... .. ... Initially set at factory at 1/2 to 3 in. lbs.
After wear-in, may be from O to 3 in. 1bs.
Thrust Bearing Preload . . . .. ... .. .. 1/2 to 2 in. lbs. in excess of initial ball
preload, Total not to exceed 7 in, lbs.
Over-Center . . . . . . . .. . ... 3 to 6 in, lbs., in excess of combined ball

and thrust bearing preload. Total not to
exceed 14 in, lbs.




4-150 Steering (F-85)

(280)

O ) ‘5

J-8092 J-5254 J-6217

J-6278-1 & 2 J-17539

i

L
S

W

J-8811

J-6222

7-8818

J-8947

J-7132-2

J-8810

L
t
|
b

g
S
b

; K}

TORQUE
J-5176-01 WRENCH BT 61-9 BT 33-70 J-972-A J-7624 J-5504
Inch Pound Torque Wrench J-6278-1 & 2 Pitman Shaft Bearing and Seal
Remover and Installer
BT 61-9 Steering Wheel Puller J-7132-2 Oil Seal Installer and Protector
BT 33-70 Belt Tension Gage J-7539 Rack Piston Ball Retainer
J-972-A  Differential Bearing Adjusting J-7