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Power Steering

FORD MOTOR CO. INTEGRAL POWER STEERING

Ford, Torino & Elite
Mercury, Montego & Cougar

Thunderbird

Lincoln Continental & Continental Mark IV

DESCRIPTION

The Ford integral power steering gear is a torsion bar type
with rotary valve, input shaft, torsion bar, worm shaft, one
piece rack piston, sector shaft and housing. The rotary valve is
mounted on the input shaft and controls fluid pressure to each
side of rack piston. The input shaft connects to torsion bar and
torsion bar engages worm shaft. Worm shaft moves rack
piston through recirculating worm balls with the aid of
hydraulic pressure. Rack piston is in mesh with sector shaft
which is connected to steering linkage.

LUBRICATION

Check fluid level when engine oil is checked. If fluid has been
drained from pump or steering gear, add fluid to bring level
to lower mark on dipstick. Crank engine, but do not start, and
turn wheels about 30° to the right and left. Recheck fluid level
and add to lower dipstick mark. Start engine and turn wheels
from side to side without hitting stops, recheck fluid level.
Road test vehicle until fluid is at normal operating
temperature and again check fluid level. Fluid should be at
"FULL" mark when hot. Use suitable power steering fluid
(D2AZ-19582-A) as required, do not overfill reservoir.

BLEEDING SYSTEM

Air trapped in steering system may cause a whine-type noise
between 20-45 MPH during light acceleration. Air can be
purged from system using the following procedure.
NOTE — This procedure was developed for vehicles with
hydro-boost brake system: use this purging method whenever
pump, gear or hydro-boost is removed.

Purging Power Steering System — Check pump fluid level
and add fluid as required, draw out fluid if level is above full
mark. Fabricate a tool as shown in illustration. Insert rubber
stopper end of tool tightly into filler tube. Connect a rubber
vacuum hose from tool to a distributor machine or air-
conditioner vacuum motor. NOTE — Do not use engine
vacuum for source. With vacuum applied to system, operate
engine at idle about 15 minutes. Do not turn steering wheel
during evacuation process as trapped air will be dispersed
throughout fluid by increased turbulence and become more
difficult to remove.

TESTING
PRE-TEST INSPECTION & TEST EQUIPMENT

Prior to performing test, check fluid level, tire air pressure,
pump belt tension, pump model, and vehicle application.
Check for correct size pulleys on pump and engine. The follow-
ing test equipment is required: Tachometer, 0°-300°F ther-
mometer, two power steering gear-to-pump hoses (pressure &
return), pressure testing tool (T56L-33610-D) for use with Ford-
Thompson pump, or pressure testing tool (T56L-33610-Dé) for
use with Saginaw pump, and by-pass and orifice tool (T68L-
33610-A) for use with both pumps.

Rubber Stopper No. 2 or 3
For Ford-Thompson Pump

or No. 7 For Saginaw Pump
Ya to ¥}s" Tubing

Ensure Tight Seal

;L__::‘ ] \
| \

Vacuum Hose

Hold Back at Least V8 ” 5FO04

POWER STEERING SYSTEM BLEEDING TOOL

PUMP FLOW TEST

1) Disconnect fluid lines at pump and connect lines of testing
equipment as shown in illustration. Fully open the two manual
valves A" and "B". Connect tachometer and set idle speed to
specified RPM. NOTE — Ensure correct fluid level in pump
reservoir. Run engine until fluid temperature reaches 165-
175°F. This temperature must be maintained throughout tests.
Valve "B” may be partially closed to create a back pressure up
to 350 psi, to shorten warm up time.

2) With engine idle set and fluid temperature correct, close
valve "B". The minimum acceptable pressure reading is 620 psi
for all vehicles using Ford-Thompson pump (except Mustang,
Pinto and Bobcat, 400 psi minimum). For vehicles using
Saginaw pumps the minimum acceptable pressure is 900 psi. If
the pressure gauge reading is below minimum specified, pump
is at fault. If pressure gauge reading is at or above minimum
specified, pump flow is satisfactory. Open valve "B” and
proceed to Relief Pressure Test.

Pump Flow Pressures

Application Psi
Ford-Thompson Pump
Mustang, Pinto, Bobcat .....c.cccccvvieieireeiiviiicrieiiieneiennnens 400
All Others .

PUMP RELIEF PRESSURE TEST & TURNING EFFORT TEST

1) Open both manual valves and set engine to specified idle
RPM. Now close valve "A” and then valve "B" and read max-
imum pump static pressure. CAUTION — Do not keep both
valves closed for more than five seconds at a time, fluid
temperatures will increase abnormally and cause undue pump
wear. If pressure reading is below minimum specified, pump is
at fault. If pressure is above minimum specified, pump is
satisfactory and problem is in steering gear, control valve, or
hydro-boost valve. If vehicle is equipped with hydro-boost
valve, continue to next step.

2) Vehicles with hydro-boost that meet the minimum
preceding pump flow and relief pressure test should be tested
as follows: Reinstall pump pressure and return hoses.
Disconnect pump pressure hose at hydro-boost valve, and the
pressure hose between hydro-boost valve and power steering
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FORD MOTOR CO. INTEGRAL POWER STEERING (Cont.)

gear. Install suitable tee fitting (87444) and plug (87658) to Return Line
connect hoses so hydro-boost valve will be by-passed.

hydro-boost valve is by-passed.

CAUTION — Vehicle will not have power brakes while Calibrated Flow Orifice
A\

3) Check turning effort. Wheels must be aligned and tire
pressures set before proceeding. Park vehicle on dry concrete,
set park brake and idle engine for several minutes. Turn steer-
ing wheel several times to warm fluid, then attach a pull scale Manual Valves
to rim of steering wheel and measure force required to turn For Test

wheel one complete revolution in both directions. If pump and
steering gear meet turning effort specifications, the hydro-

boost valve is at fault and should be repaired or replaced. AN
Turning effort for all cars should be 5 Ibs. (except Comet, 7
Granada, Maverick and Monarch, 6.5 Ibs.). Power Steering
Pump
Pump Static Pressures
Application Psi »
Ford-Thompson Pump Pressure Gauge
Maverick, Comet, Granada, Monarch .....cccevvveeennnn. 1000 Pressure Line
AlLOthers .....ccoveiriciiieeee e 1125
Saginaw Pump 2Fé502
Ford & Mercury 460" .......covviiriiniiriiereceeeieeie e, 1200
Thunderbird, Mark IV, Lincoln ..coooeveeeeneeeceesee e, 1350 POWER STEERING PUMP TEST SCHEMATIC
Adjuster
Lock Nut
Identification Tag 5FO01
Sector Shaft Cover
Adjuster
Worm Shaft
Screw ~~a Teflon Rings
\ Rotary Valve AN
. Sleeve »
Clamp Pin KN
A\ Y
Sector % Ball Guides /
Shaft E@eoring Race —
Worm Balls (! Lock Nut ] '
Seal Piston \H’é ¥ @ T
I A ¢ .
\© Seals 9 Bearing Tube Seats
Set Screw
Race )
"O" Ring y
Washer RS Dust Seal
Pin Snap Ring

Gear Housing
Seal oY
Spacer

Control Valve Housing

Input Shaft

Torsion Bar

Seal
Spacer

Snap Ring

INTEGRAL POWER STEERING GEAR
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ADJUSTMENT REMOVAL & INSTALLATION
PUMP BELT STEERING GEAR

Using a suitable belt tension gauge, adjust belt tension to 120-
150 lbs. (new belt), 90-120 lbs. (used belt). A belt that has
been run for more than 20 minutes is considered to be used
belt.

SECTOR SHAFT OVER-CENTER
ADJUSTMENT

1) This adjustment may be performed with gear in vehicle.
Disconnect pitman arm from sector shaft. Disconnect fluid
return line at reservoir, cap reservoir return line fitting. Place
return line in container and cycle steering wheel to discharge
fluid from gear. Remove horn button and turn steering wheel
to within 45° of left stop. Using an INCH Ib. torque wrench on
steering wheel nut, measure rotational drag required to turn
gear about ¥ of a turn from the 45° position, and record
reading.

2) Turn steering wheel to straight-ahead position and
measure over-center drag torque in both directions. Reading
should be 11-13 INCH lIbs. greater than torque measured at
45° from stop. If adjustment is required, loosen adjuster screw
lock nut and turn screw to adijust sector mesh load. Tighten
adjuster screw lock nut and recheck rotational drag torque.
Reconnect return line and add fluid as necessary. Install pit-
man arm and tighten nut as required. Install horn button un-
less Rotary Valve Centering Check will be made.

Sector Shaft Over-Center Specifications

OINCH Lbs.
Al MOdElS oot 17 Max.

Application

® — Must be 11-13 INCH Ibs. greater than worm
bearing preload which is 2-8 INCH Ibs.

ROTARY VALVE CENTERING CHECK

1) Install a 0-2000 psi pressure gauge in pressure line
between the pump outlet port and steering gear inlet port. En-
sure that valve on gauge is fully open. Check reservoir fluid
level. Start engine and turn steering wheel to bring fluid to
operating temperature. Turn engine off and recheck fluid
level.

2) With engine running at about 1000 RPM, and steering
wheel centered, connect an INCH Ib. torque wrench on steer-
ing wheel nut. Apply sufficient torque in each direction to ob-
tain a gauge reading of 250 psi. The torque reading should
be the same in both directions at 250 psi. If difference
between readings exceeds 4 INCH lbs., remove steering gear
and replace shaft and control assembly. NOTE — When per-
forming this test with gear removed from vehicle, perform test
as outlined, except measure torque and pressure readings at
right and left stops instead of either side of center.

Disconnect pressure and return lines from steering gear. Plug
lines and ports in gear to prevent entry of dirt. Remove flex
coupling bolts. Raise vehicle and remove sector shaft nut. Use
a suitable puller to remove pitman arm being careful not to
damage seals. If equipped with manual transmission, remove
clutch release lever retracting spring to provide clearance for
removing steering gear. Support gear and remove bolts.
Work gear free of flex coupling and remove gear from vehi-
cle. To install, reverse removal procedure and tighten moun-
ting bolts as required.

OVERHAUL
STEERING GEAR DISASSEMBLY

1) Drain steering gear and mount it in a soft jawed vise.

Remove lock nut and washer from adjusting screw. Turn

input shaft to either stop, turn back 1% turns to center

gear. Remove sector shaft cover screws and identification

tag. Tap lower end of sector shaft with a soft hammer, lift

Bover and shaft from housing as an assembly. Discard
-ring.

2) Turn sector shaft cover counterclockwise off adjuster
screw. Remove valve housing attaching bolts. Lift valve
housing from steering gear housing while holding piston to
prevent it from rotating off worm shaft. Remove valve hous-
ing and lube passage O-rings and discard them. Stand valve
body and piston on end with piston end down. Rotate input
shaft counterclockwise out of piston allowing ball bearings
to drop into the piston. Place cloth over piston, invert and
remove bearings.

3) Remove ball guide clamp attaching screws, remove
clamp and guides. Install valve body assembly in a suit-
able holding fixture, loosen allen head race nut screw
from valve housing and remove worm bearing race nut.
Carefully slide input shaft, worm and valve assembly out
of the valve housing (CAUTION — Due to close clearance,
slightest cocking of the spool may cause it to jam in hous-
ing). Remove shim from valve housing bore.

Spanner Wrench
Tool T66P-3553-B

Valve Body Holding Fixture
5FO03

REMOVING WORM BEARING RACE NUT
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STEERING GEAR HOUSING

Remove snap ring and spacer washer from lower end of
housing. Using a suitable puller, remove lower seal,
spacer washer and upper seal from housing. Lubricate
seals and sector shaft bore. Position sector shaft inner
seal into housing, lip facing inward. Press seal into
place. Place a .090" spacer washer on top of seal, press
outer seal into place with lip facing inward. Place a .090"

spacer washer on top of seal and install snap ring.
VALVE HOUSING

Remove dust seal and snap ring, discard seal. Invert
housing, using a suitable tool, tap out bearing and seal
(discard seal). CAUTION - Do not damage valve bore.
Remove inlet and outlet tube seats with an EZ-out if they
are damaged. Coat new tube seats with vaseline. Position
seats, install and tighten tube nuts to press seats in
proper location. Coat bearing and seal surface of housing
with vaseline. Position bearing in housing, and using a
suitable tool press bearing in position. NOTE -~ Make
sure bearing is free to rotate. Dip new oil seal in gear
lubricant and place it in housing metal side out. Drive
seal into housing until outer edge of seal does not quite
clear snap ring groove. Place snap ring in housing, and
using a suitable tool, drive on the ring until ring seats in
its groove to properly locate seal. Place dust seal in
housing with dished side facing out. NOTE - Seal must
be located behind undercut in input shaft.

WORM & VALVE SLEEVE

1) Remove valve sleeve teflon rings only if scratched or worn
and service replacement is necessary. NOTE — A suitable
tool kit (T75L-3517-A), is required to install and size valve
sleeve teflon rings. Remove valve sleeve rings by inserting a
knife blade under rings and cutting them off.
CAUTION — Avoid scratching valve sleeve when cutting
rings. Mount worm end of pinion and valve sleeve assembly in
a soft jaw vise.

2) Install suitable mandrel tool over sleeve; slide one new
valve ring over the tool. Slide pusher tool over mandrel; rapid-
ly push down on pusher tool forcing ring down ramp and into
the fourth groove of sleeve. Repeat this procedure three more
times, and each time add one spacer tool under mandrel.

3) After installing four valve sleeve rings, apply gear lubri-
cant to sleeve and rings. Install one spacer over input shaft as
a pilot for installing sizing tube. Slowly install sizing tube over
sleeve valve end of worm shaft onto valve sleeve rings. Ensure
rings are not being bent over as tube is slid over them. Remove
sizing tube and check condition of rings. Rings must turn freely
in grooves.

PISTON & BALL NUT

Remove teflon ring and O-ring from piston and ball nut.
Dip new O-ring in gear lubricant and install it on piston
and ball nut. Install new teflon ring on piston and ball
nut. CAUTION - Do not stretch teflon ring more than
necessary.

STEERING GEAR REASSEMBLY

1) Mount valve housing in suitable holding fixture, flanged
end up. Lubricate valve sleeve rings and install worm and
valve in housing. Install race nut and tighten as required.
Install Allen head race nut set screw through valve housing
and tighten as required.

2) Place piston on bench, ball guide holes facing up. Insert
worm shaft so first groove is in alignment with hole nearest to
center of piston. While turning worm shaft clockwise, as view-
ed from input end of shaft, place 27-29 balls, depending on
piston design, in ball guide. If all balls have not been fed into
guide upon reaching right stop, rotate input shaft back and
forth while instalting remaining balls. After balls have been in-
stalled, do not rotate input shaft or piston more than three
and one half turns from right stop or balls will fall out of circuit.

Ball Guide

5FO02
Align Worm Shaft First Groove With This Hole

INSTALLING PISTON & WORM SHAFT BALL BEARINGS

3) Secure guides in ball nut with clamp. Position new
lube passage O-ring in counterbore of gear housing. Apply
vaseline to teflon seal on piston. Place new O-ring on
valve housing. Slide piston and valve into gear housing.
CAUTION = Do not damage teflon seal. Align lube passage
in valve housing with one in gear housing, and install but
do not tighten bolts. Rotate ball nut so teeth are in same
plane as sector teeth. Tighten valve housing attaching
bolts to specifications.

4) Position sector shaft "O" ring in steering gear housing.
Turn input shaft as required to center piston. Apply vaseline to
sector shaft journal, position sector shaft and cover assembly in
gear housing. Install steering identification tag and attaching
bolts, and tighten. Using and INCH |b. torque wrench, adjust
mesh load. See Steering Gear Adjustment.

TIGHTENING SPECIFICATIONS

Application Ft. Lbs.
Sector Shaft Cover Bolts ........cccceeciveevninrinienennnnns 55-70
Mesh Load Adj. Screw Lock nut.......cccceveiveriennnnenane 35-45
Ball Return Guide Clampscrew .............. 42-70 INCH Lbs.

Valve Housing to Gear Housing Screw ...
Race Retaining Nut.....cooiciiiiiiiiiiiieneccerenerece s
Race Nut Setscrew (Allen Head)..

Piston End Cap.....occceeeiiiiiiieiieceniceecrecsee e eeee s 70-110
Pressure Hose-to-Gear ..........ccccevveveiniinniennnnnnan, 16-25
Return Hose-to-Gear .........cccoivvievniceiniiiennnninnnee 25-34
Hose Clamps ......cceceiinineriniccineecrcccceei s 1-2
® — To obtain adapter torque wrench reading, multiply

torque wrench length by 72 ft. lbs. (desired
tightness), and divide product by sum of torque
wrench length plus length of tool (5.5"). Example:
With 13" torque wrench, and 5.5" adapter,
adapter torque reading would be 50 ft. lbs.
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