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1 DESCRIPTION

POWER STEERING GEAR

The Ford integral power steering
unit {Fig. 1) is a torsion —bar type of
hydraulic assisted system wused on ; ;
F 100, 250 and 350 (4 x 2) vehicles. TSI AL TMENT SR
This system furnishes power to reduce
the amount of turning effort required
at the steering wheel, It also reduces
road shock and wvibrations.

The torsion bar power steering
umit includes a worm and one— piece
rack piston, which is meshed to the
gear teeth on the steering sector shafl.
The uwnit also includes a hydraulic
valve, valve actuator, input shaft and o g e ! » CONTROL VALVE
torsion  bar  assembly  which  are ' \ gl - HOUSING
mounted on the end of the worm : -
shaft and operated by the twisting | Al | ; ) o NPT
action of the torsion bar, - 7 Y il 5 SHAFT

The torsion—bar type of power | ' i '
steering gear is designed with the one
piece rack—piston, worm and sector
shaft in one housing and the valve
spool in an attaching housing (Fig. 1).
This makes possible internal fusd
passages between the wvalve and cyl-
inder, thus eliminating all external

SECTOR SHAFT

SECTOR SHAFT COVER

lines and hoses, except the pressure LOCK NUT

and return hoses between the pump BRAKE LIME SRACKET ‘

andd gear assembly. IDENTIFICATION TAG ~ .
The power cylinder is an integral IMLET PORT

part of the gear housing. The piston is QUTLET PORT

double acting, in that fluid pressure
may be applied o either side of the FIG. 1—Ford Integral Power Steering Gear
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ROTOR SHAFT SEAL (SRNNSS
it

FiIG. 1]—Rotor Shaft Seal Installation

4, Using the seal installation Tool
TGEP =3B592 — A and a rubber or
plastic hammer, tap gently on the end
of the tool until the seal is completely
installed (flush with the end of the
seal bore).

5. Remove the toals.

6. Install the pulley on the rotor
shafl as described under Power Steer-
ing Pump Pulley Installation,

4 MAJOR REPAIR OPERATIONS

FOWER STEERING GEAR

In most cases, complete disas-
sembly of the power steering gear will
not be necessary. It is suggested that
only those assemblies that are faulty
be disassembled. Disassembly and
reassembly of the unit and the subas-
semblies must be made on a clean
workbench. As in repairing any hy-
draulically operated unit, cleanliness
is of wimost importance. Therefore,
the bench, tools, and parts must he
kept cleam at all times. Thoroughly
clean the exterior of the unit with a
suitable solvent and, when necessary,
drain as much of the hydraulic oil as
possible. Handle all parts very care-
fully to avoid nicks, burrs, scratches
and dirt, which could make the parts
unfit for use. Do not clean, wash or
soak seals in cleaning solvent.

VALVE CENTERING SHIM
REMOVAL AND
INSTALLATION

1. Hold the steering gear over a
drain pan in an inverted position and
cycle the input shaft several times to
drain the remaining fuid from the
gear.

2. Moumt the gear in a sofi—
jawwed wvise.

3. Turn the input shaft to either
stop then, turn it back approximately
1 3/4 turns to center the gear.

4. Remove the two sector shaft
cover attaching screws, the brake line
bracket and the identification tag.

5, Tap the lower end of the sector
shaft with a soft—faced hammer (o
loosen it, then lift the cover and shafi
from the housing as an assembly.
Discard the O— ring.

6. Remove the four valve housing
attaching bolts. Lift the valve housing
from the steering gear housing while
holding the piston to prevent it from
rotating off the worm shaft.

7. Remove the valve housing and
the lube passage O—rings and discard
them.

B. Place the valve housing, worm
and piston assembly in the bench
mounted  holding  Axture  Tool
T5TL500—A with the piston on the
L.

FQ'. Rotate the piston upward (back
offy 3 1/2 turns

10. Insert Tool TeeP—-3553—C
{with the arm facing away [rom the
piston] into a bolt hole in the valve
housing. Rotate the arm into position

under the piston (Fig. 12).

11. Loosen the Allen head race
nut set screw from the valve housing.

12. Using Tool To6P—3553—H,
loosen the worm bearing race nut.

13. Lift the piston—worm as-
sembly from the valve housing. Dur-
ing removal hold the piston to prevemt
it from spinning off at the shaft,

4. Change the power stecring
valve centering shim.

15, Install the piston —worm as-
sembly into the valve housing. Hold
the piston worm to prevent it from
spinning off of the shaft.

16. Install the worm bearing race
nut and torque to specification using
Tool TE6P—3553—B (Fig. 13).

17, Install the race nul sel screw
(Allen head) through the valve hous-
ing.

18. Rotate the piston upward
(back off 1/} turm and remove Toaol
ToeeP3353—C.

19. Remove the walve housing,
worm, and piston assembly from the
holding fixiure,

20, Posiion a mew lube passage
Oning in the counterbore of the gear
housing.

21, Apply vaseline to the teflon
seal on the piston.
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FIG. 12—Removing Worm Bearing Race Mut
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FiG. 13—nstalling Worm Bearing Roce Mut

1L, Place a new O—nng on the
valve housing.

13, Slide the piston and valve into
the gear houwsing being careful not to
damage the teflon seal.

24. Align the lubc passage in the

valve housing with the one in the gear
housing, and install but do not tighten
the attaching bolts,

25, Rotate the ball nut so that the
teeth are in the same place as the
sector teeth. Tighten the four valve

housing attaching bolts to specifica-
tiom.

26, Position the sector shaft cover
O —ring in the steering gear housing.
Turn the input shaft as reguired to
center the piston.

27. Apply vaseline to the sector
shafl journal; then, position the sector
shaft and cover assembly in the gear
housing. Install the brake line brack-
et, steering gear identification lag and
the two secter shaft cover attaching
studs.

28. Position an in—Ilb torque
wrench on the gear input shaft and
adjust the meshload to approximately
4 in—Ibs. Then, torgue the sector
shaft cover attaching studs to specifi-
cation at the end of this Pare

29, After the cover attaching balis
have beem tightened to specification,
adjust the meshload to specification
with an in—Ib torque wrench.

STEERING GEAR DISASSEMBLY

1. Hold the steering gear over a
drain pan in an inverted position and
cycle the input shaft several times to
drain the remaining fluid from the
gear.

2, Mount the gear in a sofi—
jawwed vise

3. Remove the lock nut from the
adjusting screw.

4, Turn the input shaft to either
stop then, furn it back approximately
1 3/4 wrns to center the pgear.

5 Remove the two sector shafi
cover aftaching studs, the brake line
bracket and the dentification tag,

6. Tap the lower end of the sector
shaft with a soft—hammer to loosen
it, then lift the cover and shaft from
the housing as an assembly. Discard
the O—ring.

7. Turn the sector shaft cover
counterclockwise  off  the adjuster
SCNCW,

8. Remove the four valve housing
attaching bolts. Lift the valve housing
from the steering pear housing while
holding the piston to prevent it from
rotating off the worm shaft. Remowve
the valve housing and the lube pas-
sape O—rings and discard them.

9, Stand the valve body and piston
on end with the piston end down.
Rotate the input shaft cownterclock-
wise out of the pisten allowing the
ball bearings to drop into the piston

10, Place a cloth over the open
end of the piston and turn 1t upside
down to remaove the balls.

11, Remove the two screws that
attach the ball guide clamp (Fig. 14)
to the ball nut and remove the clamp
and the guides.



Chris
Bild platziert


13-06-08

Ford-Thompson Power Steering

13-06-08

PISTOR AMD BALL HUT

TEFLON RMG

C-RMG

e T

\

12. Install the wvalve body as-
sembly in the holding fixture (do not
clamp in a vise) and loosen the race
nut screw {Allen head) from the valve
housing and remove the worm bear-
ing race nut as shown in Fig. 12

13, Carefully slide the input shaft,
worm and valve assembly out of the
valve housing. Due to the close
diametrical clearance between the
spool and housing, the slightest cock-
ing of the spool may cause it 10 jam in
the housing.

14, Remove the shim from the
valve housing bore,

FARTS REPAIR OR REMOVAL
AND INSTALLATION

Valve Housing

1. Remove the dust seal (Fig. 15)
from the rear of the valve housing
with Tools TS9L—-100—-B and
T38L101—A and discard the seal

2. Remove the snap ring from the
valve housing.

3. Turn the fixture to place the
valve housing in an inverted position.

4, Insert special tool in the valve
body assembly opposite the seal end
and gently tap the bearing and seal

WORM BEARIMG RACE MUT

\l\‘iuu GLIDES

FIG. 14—Ball Mut and Valve Housing Disassembled

out of the housing as shown in Fig.
16. Discard the seal. Caution must be
exercised when inserting amnd re-
moving the tool to prevent damage to
the valve bore in the housing.

5. Remove the Muid inlet and out-
let tube seats with an EZ —out if they
are damaged.

6. Coat the Muid mlet and outlet
tube seats with vaseline and position
them in the howsing. Install and
tighten the tube nuts to press the seats
to the proper location.

7. Cont the bearing and seal sur-
face of the housing with a film of
vaseline.

8. Position the bearing in the valve
housing, Seal the bearing in the valve
housing with the tool shown in Fig,
17. Make sure that the bearing is free
to rotate,

9. Dip the new oil seal in gear lu-
bricant; then, place it in the housing
with the metal side of the seal facing
outward. Drive the seal into the
housing until the outer edge of seal
does not quite clear the snap ring
groove (Fip. [#).

10. Place the snap rng in the
housing; then, drive on the ring with
the tool shown in Fig. 18 untl the
snap Ting seats in its groove to prop-
erly locate the seal.

CEMTERIMNG SHIM

VALYE HOLISING

\\

WALWE SPCOL

SMAP BIMG

PACE MUT 5ET SCREW

WORM AMD VALVE ASSEMBLY

%/’,’MLL GUIDE CLAMP
i
t

G lébb-h

11. Place the dust seal in the
housing with the dished side (rubber
side) facing omt. Drive the dust seal
into place with the tool shown in Fig.
18. The seal must be located behind
the undercut in the input shaft when
it is ingtalled.

Worm and Valve

L. Remove the snap ring from the
end of the actuator.

2, Slide the comtrol valve spool
(Fig. 14) off the actuator,

3. Install the valve spool evenly
and slowly with a slight oscillating
motion into the Aanged end of valve
housing with the valve identification
groove between the valve spool lands
outward, checking for freedom of
valve movement within the housing
working area. The valve spool should
enter the housing bore freely and fall
by its own weight

4, If the valve spool is not free,
check for burrs at the outward edges
of the working lands in the housing
and remove with a hard stone

8, Check the valve Tor burrs and il
burrs are found, stone the valve in a
radial direction only. Check for free-
dom of the valve again.
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G549 4

FIG. 15—Valve Housing Disassembled

Tenl=TE5F- 352442

Toal_ TSR 3524.43

FIG. Té—Removing Bearing and
Qil Seal

6. Bemowve the valve spool from
the housing.

7. Slide the spool onto the actu-
ator making sure that the groove in
the spool annulus s toward the
WOET.

8, Install the snap ring to retain
the spoal.

9, Check the clearance hectween
the spool and the snap ring. The
clearance should be between (0005 —
035 imch. IF the clearance is not
within these limits, select a snap ring
that will allow a clearance of 002
inch.

Piston and Ball Mut
1. Remove the teflen ring and the

O —ring (Fig. 14) from the piston and
ball nut.

I Teal~
= TéS P 252441

Glla3-4

FIG. 17—nstalling Yalve
Housing Bearing

2. Dip a new O—ring in gear lu-
bricant and install it on the piston
and ball nut.

3. Install a new teflon ring on the
piston and ball nut being careful not
to stretch it any more (han necessary.

Steering Gear Housing

1. Remove the snap ring and the
spacer washer (Fig. 19} from the
lower end of the steering gear hous-
ing.
2. Remove the lower seal from the
housing as shown in Fig. 20. Lift the
spacer washer from the housing.

3. Remove the upper seal in the
same manner as the lower seal, Some
housings require only one seal and
OME SPacer,

4. Dip both sector shaft seals in

A

Fress Rom '

".J_

- f

u:! etk
ll TESP.352d. 41

G1362.4

FIG. 18— nstalling Cil Seal in
Yaolve Housing

gear lubricant.

5. Apply lubricant to the sector
shaft seal bore of the housing and
position the sector shaft inner seal
into the housing with the lip facing
inward. Press the szal into place with
the tool shown in Fig. 21. Place a
spacer washer (0.090 inch) on top of
the seal and apply more lubricant to
the housing bore.

6. Place the outer seal in the
housing with the lip facing inward
and press it into place as shown in
Fig. 22. Then, place a 0090 inch
spacer washer on top of the seal.

7. Position the snap ring in the
housing. Press the snap ring into the
howsing to properly locate the seals
and engage the smap ring in the
groove,

STEERING GEAR ASSEMBLY

Do not clean, wash, or soak seals
in cleaning solvent.

1. Mount the valve housing in the
holding fixture with the flanged end
up.
d 2. Place the required thickness
valve spool centering shim (Fig. 14)
in the housing. Use one shim only.

3. Carefully install the worm and
valve in the housing.

4, Install the race nut in the
housing and torque it to specification
at the end of this Part,

5. Install the race nut set screw
{Allen head) through the valve hous-
ing and torgue to specification at the
end of this Part.

6, Place the piston on the bench
with the ball guide holes facing up.
Insert the worm shaft into the piston
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FIG. 19—5teering Geor Housing Disassembled

Tl
T5AL-101-4

Glsba-h

FIG. 20—Removing Upper and Lower Seals

so that the first groove is in alignment
with the hole nearest to the center of
the piston (Fig. 23)

1. Place the ball guide in the pis-
ton. Place the 27 or 28 balls, de-
pending on the piston design, in the
ball guide (Fig. 23} turning the worm
In a clockwise direction as viewed
from the inputl end of the shaft. IJ all
of the balls have not been fed into the
guide wpon reaching the right stop,
riate the input shaft in one direction
and then in the other while installing
the balls. After the balls have been
installed, do not rotate the input shaf
or the piston more than 3 1/2 tums
off the right stop to prevent the balls
from falling out of the circuit.

8. Secure the guides in the ball nut
with the clamp (Fig. 23).

9, Position a new lube passage
O-ring inihe counterbore of the gear
housing.

10, Apply vaseline to the teflon
seal on the piston,

11. Place a new O - ring on the
valve housing.

12. Slide the piston and valve into
the gear housing being careful not 1o
damage the teflon seal

13, Align the lube passage in the
valve housing with the one in the gear
housing, and install but do not tighten
the attaching bolts,

14. Rotate the ball nut so that the
teeth are in the same plane as the
sector teeth. Tighten the four valve
housing attaching bolis 1o specifica-
Lioms,

15. Posmtion the secior shaft cover
O—ring in the steering gear housing.
Turn the imput shaft as required 1o
center the piston.

16. Apply vaseline to the sector
shaft jowrnal them position the sector
shaft and cover assembly in the gear
housing. Install the brake line brack-
ef, the steering identification tag and
two sector shaft cover attaching bolts,
Torgque the bolts o specifications.

17. Amach an in—Ib  tongue
wrench to the input shaft, Adjust the
mesh load 1o specifications as shown
in Fig. 24

POWER STEERING PUMP —
FORD—THOMPSON

DISASSEMBLY

Disassembly of the pump and its
sub—assemblies (Fig. 25) must be
made on a clean workbench. In re-
pairing any hydraulically operated
unit, cleanliness is of wimost impor-
tance. Clean the exterior of the unit
with a suitable solvent and drain as
much of the Muid as possible.

If only the reservoir is to be re-
moved, plug the mlet and  ouilei
openings with masking tape or plugs.
Do not immerse the shaft oil seal in
solvent. If only the rotor shafi seal is
1o be replaced, see Rotor Shaft Seal
outhned in Section 3 of this part.

1. Assemble the adapter plate
(Tool THIP-3A6T4—A) o the
bench mounted holding fixture Tool
TSTL—-500—A (Fig. 26).

2. Position the pump assembly,
with pulley assembled, on the adapter
plate, pulley facing down.

3. Remove the outlet fitting nut
and the service identification tap.

4, Invert the pump assembly and,
using a block of wood and a rubber or
plastic hammer, remove the pump
reservoir and seal by tapping around
the flange of the reservoir and on the
underside of the filler neck.

5. Again invert the pump assem-
bly, loosen and remove the pump
housing retention balts and remove
the pump housing,

6. If necessary, remove the fol-
lowing components from the pump
houwsing: the housing cover, the
O -ring seal and the pressure springs.
These components normally will re-
main in the pump housing when il is
removed,

7. Remove and discard the pump
cover gasket.

B, Remove the retainer end plate
and upper pressure plate (in some
pumps, the end plate and upper pres-
sure plate are integral)

9, Remove the loose ftting dowel
pin. Be careful not 10 bend the fixed
dowel pin which remiains in the hous-
ing plate assembly.

10. Remove the rotor assembly,
being careful to prevent the springs
and slippers from falling out and be-
coming lost. Do not disassemble fur-
ther unless the lower pressure plate,
housing plate, rotor shaft and/or seal
i5 to be replaced.

11. Invert the pump assembly and
wsing Tool T&IL—10300—B, remove
the pulley.

12. Clean any rust, road dirt,
burrs, sconng, etc, from the pulley
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FiG. 21—nstalling Sector Shaft
Inner Seal
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FG. 22—nstalling Sector Shaft
Outer Seal

end of the rotor shalt prior to re-
moval of the shafi from the housing
plate. The shaft must come out with-
out restrictions to prevent WDfillg or
damage to the bushing. Femove the

BalLl GUIDE

Qo Y
e

FIRST GROOVE OF WORM SHOULD BE N
ALIGHNMENT WITH THIS HOLE

G1554-4

FIG. 23—Assembling Piston on Worm Shaft

LOCK MUT

SECTOR SHAFT
ADIUSTMENT SCREW

IHPUT SHAFT
Glsds-A

FIG, 24—Adjusting Mesh

pump rotor shaft.
13. Remove the lower pressure
plate.

ASSEMBLY

1. Assemble adapter plate (Tool
Te9P —3A6T4—A) 1o the bench
mounted  holding  fixture  Tool
T57L=300—=A. Position the pump
assembly on the adapter plate, pulley
side facing down. (If the lower pres-
sure plate and rotor shaft have not
been disassembled, omit steps 2 and
1)

2. Inserl the lower pressure plate
on the anchor pin with the wide
chamfered slots at the center hole
facing up (Fig. 27).

3. Dip the rotor shaft in specificed
stcering gear lubricant
(CI1AZ19582A) then insert the rotor
shaft into the lower pressure plate and
housing plate.

4. If the rotor assembly is disas-
sembled, hold the cam insert with the
notch on the O of the cam at the
top and the arrow on the OD of the
cam pointing downward,

5. Insert the rotor in the cam with
the double step in the 1D of the rotor
facing wpward.

6. With the rotor extended up-
ward approximately one half way out
of the cam, insgrt a spring into a rotor
spring pocket working in the rotor
cavity directly beneath the cam notch.

7. Use one of the slippers to
compress the spring and install the
slipper with the groove in the slipper
facing wupward (toward the cam
notch). The flatson the side of the
slipper should be on the left (Fig. 28).

§. Hold the cam stationary and
turn the rotor either to the right or
left, one space at a time. Repeat Step
7 until all the rotor cavities have been
filled. Be careful when turning the
rotor that the springs and slippers al-
ready inserted do not fall out.

9. Imstall the cam and rotor as-
sembly onto the pump housing plate
with the fixed dowel passing through
the first hole to the left of the cam
notch when the arrow on the cam OD
is pointing toward the lower pressure
plate (Fig. 29). If the cam and rotor
assembly will not seat, turn the rotor
shaft slightly until the spline teeth
mesh, allowing the cam and rotor to
drop down into posifion.

10. Insert the loose fitting dowel
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29, Install the service identifica- nut and torque to 43—47 ft—Ibs, stall the correct pulley using Tool
tion tag on the outlet valve fitting. 3L, Invert the pump assembly, T65P—1ATII—A.
30. Install the outlet valve fitting 32, If the pulley was removed, in-

3 SPECIFICATIONS

INTEGRAL POWER STEERING GEAR SPECIFICATIONS

Description

Ford Design (%R -560)

Type Recirc, Ball Torsion Bar
katio 171

Turns of Steering Wheel {Lock fo Lock-Linkage Disconnected) 4

Fluid Specifications CIAL 19582 A

Fluid Capacity {Included in Pump Reservoir Fill)

1.6 Pints {Approe.)

Phosphorescent Oye Additive | For Leak Detection)

MYS8 103 Afd oz, per qt.)

Sector Shaft End Play — Linkage Disconnected

Mgne

Sector Shaft Mesh Load, Totzl Ower Mechanical Center
Position. Must be <@ Greater Than Warm
Bearing Preload Torque, Shown Below

17 In-Lb. (Mas.)

Worm Bearing Preload

&8 In-Lh.

Ciearance Between Valve Spool & Relaining Ring

0350005

Preferable 002"

Pressure Variation Belween Right & Left Turn (AL 250 P.5.0.1— 4 In.-Lb. Wax,
Cheek Efforts Each Side of Center Yariation
Clearance Between Inner Sector Seal and Housing s

0513 In-Lb,

Exceed 8 In Lb,

B3 In Lb in Excess of Valve Assy. Drag Total Worm Bearing Preload and Seal Drag not lo

CGL725-A

SPECIAL SERVICE TOOLS

Tool No, Description

Ta6L-33510-0 Pressure Testing Gauge Assembly
TEAP- 25%0-F Steering Fitman Arm Remover
T571-500-A Bench Mounted Holding Fixture
T66P-3553.C Spacer

Th6P-3553-8 Spanner Wiench

TS9L-100-8 Slide Hammar-Short

TSEL-101-A Puller Attachment

Th5P-3524-A1, A2, A3 Bearing Remover and Installer

CGET26-A



Chris
Bild platziert


