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VAL AND INSTALLATION (Continued)

Steering System, Power

3. Loosen hose clamp at cooler. Disconnect hose
and drain fluid into a suitable container.

4. Remove shift mount bracket.

8. Cuttie straps and remove heat shield from
steering gear.

6. Lower vehicle.

7. Loosen hose clamp at reservoir and disconnect
return line.

8. Remove hose from vehicle.

installation

1. Position reservoir-to-cooler hose in vehicle.

2. Connect hose to reservoir and tighten clamp to
1.4-2 Nem {13-17 Ib-in).

3. Raise vehicle.

4. Position heat shield at steering gear and install tie
siraps.

5. Install shift mount bracket.

6. Connect hose to cooler and tighten clamp to
1.4-2 Nem {(13-17 Ib-in).

7. Lower vehicle.

8. Connect battery ground cable.

9. Fill system. Refer to Section 11-00.

Cooler

Taurus SHO

Removal

1. Disconnect battery cable.

2. Loosen hose clamps at cooler and remove return
lines from cooler.

3. Remove two screws retaining cooler assembly to

vehicle. Remove cooler.

installation

1.

2.

Position cooler and install two screws. Tighten to
18-28 Nem (14-20 Ib-ft). -

Connect return line hoses to cooler. Position hose
clamps and tighten to 1.4-2 Nem (13-17 Ib=in).

Connect battery ground cable.
Fill system. Refer to Section 11-00.
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VAL AND INSTALLATION (Continued)

11-02-38

VIEW B

WITHIN AREA SHOWN
/+10 DEGREES

VIEW E

HOSE CLAMP STUD TO BE

FILL RANGE ~

SECTION A

v.

. HOSE CLAMP MUST BE
AS SHOWN ORIENTATED

+30 DEGREES

FLUID MUST SHOW ON DIPSTICK

AS SHOWN

VIEW OF POWER STEERING PUMP
DIPSTICK SHOWING FILL INSTRUCTIONS

HOSE CLAMP

4.5
1.5

25.0

250 AND TO THIS

DIMENSION

TYPICAL HOSE CLAMP CONNECTION.
ROTATIONAL POSITION OF CLAMP UNLESS

.y CLAMP MUSTBE /.
! E@m—“ BEHIND TUBE BEAD

OTHERWISE SPECIFIED.
19 20
<
23

QUICK CONNECT INSTALLATION AT PUMP

G5208-D
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REMOVAL AND INSTALLATION (Continued)

Part Part
ftem Number Description ftem Number Description
1 | 3R700 Power Steering Reservoir 14B | N610859-82 Screw (3 Req’d)
Assy 5 | — Speed Gontrol Servo
2 | 3C510 Clamp 16C | 390462-S100 Clamp (3 Req’d)
3 | 3F751 Hose Assy 17C | 383522-8 Clamp (2 Reqg’d)
4 1 3D746 Cooler Assy 18 | N803710-S Rivet (2 Reqg'd)
5 | 3F731 Hose Assy 19 | 388898-8 Seal
6 | 3A71S Hose Assy 20 | N804753-S Seal
7 | 3A674 Power Steering Pump 21 3F656 Housing
8 | 3490 Bracket 22 — Hose or Tube Assy
9 — Engine Mounted Stud 23 | N804753-8 Snap Ring
10A | N621939-82 Nut A Tighten t0 23.3-31.7 Nem
11A | N80O1310-S Nut (17-23 Lb-Ft)
12 | 3N803 Actuator Assy B Tighten to 4.0-5.6 N.m (35-50
13 | 95873 Strap Lb-in)
(Continued) C IE?I\;?n to 1 .6-2;2\ Nem (14-20
Pressure and Return Line Fitting at Steering 2. i leak is between tube nut and gear housing or
Gear and Power Steering Pump pump outlet fitting, check to ensure nut is

tightened to 27-34 N-m (20-25 lb-ft).

3. lfleak continues or if leak is between tube and
® Teflon Seal Installer DSOP-3517-A3 tube nut, remove line.

Seal Replacement 4. Unscrew tube nut, and inspect plastic seal

If a leak occurs between the tubing and tube nut, washer. A'I‘.Nayf replace p}!}astic seal wSasggg7 &
replace the hose assembly. If a leak occurs between (pressure line plastic washer at gear, 38 R

1 . i lastic washer at gear or pump
the tube nut and the aluminum gear housing or pump and return line p Shel
outlet fitting, replace the plastic washer. outlet, 388898-S) when line is removed. To

facilitate assembly of new plastic seal washer, a
tapered shaft may be required to stretch washer,
I LEAK DOCURS so it may be slipped over tube nut threads.

HERE, REPLACE
HOSE ASSY

Tools Required:

PRESSURE  RETURN STRETCH PLASTIC SEAL OVER A TEFLON

GOLD COLOR
NUT O TS N L L SILVER COLOR SEAL INSTALLER (D90P-3517-A3) OR A
O-RING NUT TAPERED TOOL, SUCH AS A CENTER
TEFLON SEAL PUNCH, UNTIL IT 1S LARGE ENOUGH TO

SLIP OVER THE FITTING THREADS. THE
L. SNAP RING SEAL WILL SLOWLY RETURN TOITS -~
sz ORIGINAL DIAMETER.

NOTE: IF LEAK OCCURS
HERE, TIGHTEN NUT TO
SPECIFICATION. REPLACE
TEFLON SEAL IF
NECESSARY.

NOTE: ALWAYS REPLACE
THIS SEAL WHEN A
LINE 1S REMOVED

¥ GEAR HOUSING OR
| PUMP OUTLET FITTING

CHECK VALVE !
NOTE: MAKE SURE CHECK VALVE

IS IN PRESSURE PORT ONLY,
PROPERLY ORIENTED AS SHOWN.

G5370-8
G3023-C

The following procedure should be used: ) ! L
5. The rubber O-ring cannot be serviced with this

1. Check fittings to determine which fitting is leaking . : T
and whether leak is between tube and tube nut or ﬁﬁ:fg;ﬁ;ﬁ;f due tothe O-ring, repiace the
between tube nut and gear housing or pump outlet '
fitting.

CAUTION: DO NOT over-tighten. If tube nuts
are overtorqued siripping of housing threads
may occur and bores may concave.
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INSTALLATION (Continued)

Steering System, Power

6. Connect tube nuts and tighten to 27-34 N-m
(20-25 lb-ft). Install plastic strap to attach
pressure and return lines to LH turn transfer line.

The quick connect fittings may disengage if not fully
assembled, if the snap ring is missing, or if the tube
nut, or the hose end is not machined properly.

If the fitting disengages, replace the hose assembly.
The fitting is fully engaged only when the hose will not
pull out. To test for positive engagement, the system
should be properly filled, the engine started, and the
steering wheel cycled from lock-to-lock. Service hose
assemblies have tube nuts, snap rings and O-rings
already attached.

Pressure Switch
Tools Required:

® Rotunda Digital Volt Ohmmeter 007-0000 1

The pressure switch uses an O-ring seal. ifa leak
occurs, check that the switch is properly tightened to
7-14 Nem (5-10 Ib-ft). If the leak continues, replace the
O-rings, then the pressure tube, and finally the
pressure switch.

Pressure Switch Funclional Check

Check operation of the switch if either or both of the
foliowing concerns are noted:

@ Engine stalls during parking maneuvers.
& Engine idles at high speed.

The following test is based on the fact that the switch
is normally closed. As power steering load increases,
the switch opens and increases the idle speed.

1. Disconnect the electrical connector at the
pressure switch.

2. Connect a continuity tester, Rotunda Digital Volt
Ohmmeter 007-00001 or equivalent, across the
pressure switch terminals.

3. Start engine and let idle.

4. Switch should be normally closed (zero ohms)
with steering wheel straight ahead.

5. Turn steering toward either stop while watching
continuity tester. Switch should open near the
stops (no continuity or infinite reading on
ohmmeter).

6. If switch fails either test, replace the switch. if
switch is OK, check the engine idie speed conirol
system.

Quick Connect Power Steering Fitting, Cll
Tools Required:

@ Teflon Seai Installer DSOP-3517-A3

Seal Replacement

If a leak occurs between the tubing and tube nut,
replace the hose assembly. If a leak occurs between
the tube nut and the pump outlet, replace the plastic
washer.

NOTE:

IF LEAK OCCURS ;ﬂ%ﬁ
HERE, REPLACE v
HOSE ASSY /

Lt

C-RING TEFLON SEAL

NOTE: IF LEAK OCCURS
HERE, TIGHTEN NUT TO

SPECIFICATION. REPLACE
TEFLON SEAL F

pUMP

NECESSARY oy

NOTE: ALWAYS REPLACE OUTLET
THIS SEAL WHEN A

LINE IS REMOVED AN

The following procedure should be used:

1. Check fitting to determine whether leak is
between tube and tube nut or between tube nut
and pump outlet

CAUTION: DO NOT over-tighten. if fube nuts
are overtorqued, stripping of housing
threads may occur and bores may concave.

2. Ifleak is between tube nut and pump outlet, check
{0 ensure nut is tightened to 27-34 N-m (20-25
lo-ft).

3. fleak continues or if leak is between tube and
tube nut, remove line.

4. Unscrew tube nut, and inspect plastic seal
washer. Always replace plastic seal washer
(388898-S) when line is removed. To facilitate
assembly of new plastic seal washer, a tapered
shaft may be required to stretch washer, so it
may be slipped over tube nut threads.

STRETCH PLASTIC SEAL OVER A TEFLON
SEAL INSTALLER (DS0OP-3517-A3) OR A
TAPERED TOOL, SUCH AS A CENTER
PUNCH, UNTIL IT IS LARGE ENOUGH 70
SLIP OVER THE FITTING THREADS, THE
SEAL WILL SLOWLY RETURNTO TS
ORIGINAL DIAMETER. ;

3023-C
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TALLATION (Continued)

Steering System, Power

11-02-41

5. Therubber O-ring cannot be serviced with this
design. If leak is due 1o the C-ring, replace the
hose assembly.

6. Connect tube nut and tighten to 27-34 Nem (20-25
ib-f1).

The quick connect fitting may disengage if not fully
assembled, if the snap ring is missing, or if the tube nut
or the hose end is not machined properly.

If the fitting disengages, replace the hose assembly.
The fitting is fully engaged only when the hose will not
pull out. To test for positive engagement, the system
should be properly filled, the engine started, and the
steering wheel cycled from lock-to-lock. Service hose
assemblies have tube nuts, snap rings and O-rings
already attached.

Steering Pump
Removal

1. Remove radiator overflow botile to gain access
to three bolts retaining pulleys to pulley hub.

2. Mark both pulley-to-hub positions with grease
pencil or paint daub for reassembly to maintain

balance.

3. Remove the three bolts and two pulleys from
pulley hub.

Installation

1. Install two pulleys on hub, aligning marks put on
hub and pulleys during removal.

2. Install the three bolts and tighten to 21-32 Nem
(15-23 Ib-f1).

3. install radiator overflow botile.

STEERING PUMP~———
ASSY

| 3.0L PUMP
MOUNTING BRACKET

G4172-B

2. Loosen idler pulley and remove power steering
belt.

3. Remove pulley from hub.
4. Remove return line from pump.

5. Completely back off pressure line nut. Line will
separate when pump is removed from bracket.

6. Remove three pump retaining bolts and remove
pump.
Installation

1. Install pump on mounting bracket. Guide pressure
line into pump outlet fitting while installing pump.

Install pressure and return lines.
Install pulley on hub.

4. Install steering pump drive belt and adjust tension.
Refer to Section 03-05.

5. Connect battery ground cable.

6. Fill pump with fluid and check opera%ioﬁ.‘Refer to
Section 11-00. !

© N

T OOSEN TO REMOVE BELT

g
: W , G4780-A

Steering Pump and Pulley Hub
3.0L Engine

Removal

1. Disconnect battery ground cable.

Pump Reservoir

Take the following precautions when servicing the
power steering pump reservoir:

@ Use clean work bench and tools.

® Plug inlet and outlet openings of pump with plugs or
masking tape.

@ Thoroughly clean exterior of pump with solvent.
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RE

VAL

D INSTALLATION (Continued)

11-02-42

Removal

1. Place pump assembly in a bench vise with soft
jaws and remove outlet fitting, flow control valve,
and spring. Discard all seals.

FLOW CONTROL
SPR' ¢ VALVE OUTLET
\ FITTING

& 7
9
i
f\»\
L\
SQUARE MOUNTING ! /
BOSS RETAINER G3623.C

DISCARD O-RING
SEALS

G3624-8

2. Remove fiberglass reservoir by twisting
side-to-side and lifting.

A TWISTING
MOTION

GI625-8

GEEo1-A

CAUTION: Do not hammer on the reservolr.
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Steering System, P 02-43

3. Discard O-ring seal on pump housing.

installation

1. Install a new O-ring seal on pump housing.

2. Apply petroleum jelly to reservoir O-ring seal and
inside edge of reservoir. Do not twist O-ring seal.

3. Install reservoir over pump and align outlet fitting
hole in reservoir with hole in valve cover.

CAUTION: if valve is cocked, it may become
stuck in the valve cover. Do not force valve
forward. Forcing the valve may shear off
metal and carry the metal chips into the valve
bore.

4. Place new O-ring seals on outlet fitting. Install flow
control spring, flow control valve and outlet fitting
into reservoir and valve cover. Tighten fitting to
33-47 Nom (25-34 1b-f1).

APPLY PETROLEUM JELLY
TO THIS ENTIRE SEALING
AREA DEGREES

B4070-A

Steering Gear Actuator
Removal
1. Remove air inlet duct for access {o actuator.

2. Disconnect VAPS elecirical connector from
actuator.

3. Disconnect pressure switch.

4. Remove two actuator-to-steering gear retaining
bolts.

5. Lift actuator from gear assembly.

PRESSURE SWITCH
VAPS ELECTRICAL
CONNECTOR
AN -~ G5162-B
Installation

NOTE: Ensure that the two seals (between the
actuator and gear assembly) are in place when setting
the actuator on the gear assembly.

1. Align actuator on steering gear.

2. Install two actuator-to-steering gear retaining
bolts. Tighten to 27-34 Nem (20-25 Ib-ft).

3. Reconnect pressure switch and VAPS slectrical
connector.

4. Install the air inlet duct.

VAPS Module

The VAPS module is located below the instrument
panel on the RH side of the steering column.

Removal
1.  Disconnect wiring harness connector from VAPS
module.

2. Remove three module fixture retaining screws
from column mounting fixture and remove module.

installation

1. Align mounting holes of new module to mounting
holes on column mounting fixture.

2. Install three module fixture retaining screws and
tighten to 4-5 Nem (35-45 Ib-in).

3. Reconnect wiring harness connector to VAPS
module.

1883 Taurus/ Sable July, 1992



DISASSEMBLY AND ASSEMBLY

Steering System, Power

11-02-44

Tie Rods, Bellows
Tools Required:

® Bench Mounted Holding Fixture T67L.-500-B
® Nut Wrench T74P-3504-U

@ Locknut Pin Remover D81P-3504-N
Disassembly

1. Mount gear assembly in Bench Mounted Holding
Fixture T57L-500-B.

NOTE: Drill out mounting holes in holding fixture
with a 9/ 16-inch drill to allow the gear assembly
mounting bolts to fit.

Remove tie rod ends.

3. Remove four clamps retaining bellows to gear
housing and tie rods. Discard clamps if damaged
or excessively corroded.

CAUTION: Use care not to damage bellows.
4. Remove bellows along with breather tube.

NOTE: For units equipped with rivets in place of
the coiled pins, perform Steps 6 and 7.

5. Using Locknut Pin Remover D8 1P-3504-N or
equivalent, remove coiled lock pins from inner tie
rod ball joints.

LOCKNUT PIN REMOVER\
- DB1P3504N_ S

M

INNER TIE ROD
BALL JOINT

*G4076-B

6. With a sharp chisel, gently tap around rivet head
so it lifis away from ball joint. Use caution so the
center pin is not sheared off.

LIFT HEAD OF
DRIVE RIVET
TO PROVIDE
CLEARANCE
FOR SIDE
CUTTERS

G5261-A

7. Use side cutters to pry out drive pin.

8. Position rack so that several rack teeth are
exposed. Hold rack with an adjustable wrench on
end teeth only, while loosening ball joint nuts with
Nut Wrench T74P-3504-U.

PRY RIVET OR PIN
DO NOT CUT OFF

G5262-A
Assembly
1. Expose several rack teeth and hold rack with
adjustable wrench.
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Steering System, Power

11-02-45

SASSEMBLY

ASSEMBLY (Continued)

2.

NUT WRENCH
T74P-35044 -

Tighten each ball joint assembly separately to
75-88 Nem (55-65 Ib-ft) using Nut Wrench
T74P-3504-U.

e, ADJUSTER
WRENCH

&4072-B

TAP LIGHTLY WITH
SMALL HAMMER

COILED

G4080-A

NOTE: Replenish any grease that may have
been removed from rack teeth with Steering Gear

3. Install new coiled pins in tie rod ball housing by Srepse LANFARPTRA RRWAMIGRRA) or
tapping lightly with a small hammer. équivalent, S
Thoroughly clean rack and housing bore of any
foreign material. Any abrasive material is
extremely harmtul to high-pressure oil seals.
Apply Steering Gear Grease C3AZ-19578-A
(ESW-M1C87-A) or equivalent to groove in rods
where bellows clamp to tie rod. This allows for
toe-in adjustment without twisting beliows.
Install bellows and breather tube. Ensure
breather tube is positioned as shown.
SREATH TUBE
G5168-A
7. Install clamps and position screw axis as shown. Apply Disc Brake Caliper Slide Grease
Tighten to 2.2-3.4 Nem (20-30 Ib-in). D?AZ- 195680-A (ESA-M1C172-A) or equivalent
8. Install new clamps retaining bellows to tie rods. to tierod threads.
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DISASSEMBLY AND ASSEMBLY (Continued)

Steering System, Power

11-02-46

10. Install tie rod outer ends.

N803258-S100
CLAMP 66.5 ROUND
TANG SCREW HOSE
TIGHTEN SCREW TO
2.2-3.4 Nem

(20-30 LB-IN) IN
POSITION SHOWN

10-20
DEGREES

62-30 DEGREES ..
52-30 DEGREES

ASSEMBLE BOOT
3K661 AND
OUTER TUBE 3K762|
IN POSITION
SHOWN

G5167-C

STRETCH PLASTIC SEAL OVER A TEFLON
SEAL INSTALLER (DS0P-3517-A3) OH A
TAPERED TOOL, SUCH AS A CENTER
PUNCH, UNTIL IT IS LARGE ENOQUGHTO
SLIP OVER THE FITTING THREADS. THE 1 ™
SEAL WiLL SLOWLY RETURNTOITS 7
ORIGINAL DIAMETER. '

G3023-C

Pressure and Return Line Fitting
Tools Required:

© Teflon Seal Installer DSOP-3517-A3

Seal Replacement

i a leak occurs between the tubing and the tube nut,
replace the hose assembly. If a leak occurs at the tube
nut threads, replace the plastic washer. The foliowing
procedure should be used:

1. Check to ensure that nuts are tightened to
specification. Do not over-tighten.

2. Unscrew tube nut, and replace plastic seal
washer. To facilitate assembly of new TFE seal, a
tapered shaft may be required to streich the
washer, so it may be slipped over tube nut
threads.

Steering Gear

Take the following precautions when servicing the
steering gear:

1. Use a clean work bench and tools.

2. Thoroughly clean the exterior of the unit with
solvent. Drain off excess hydraulic fluid.

3. Handie all parts carefully to avoid nicks, burrs,
scratches and dirt.

4. Do not use solvent on seals.

5. Impact tools must not be used during any of the
operations.

Tie Rod Ends, Bellows and Ball Joint Sockets
Tools Required:

@ Bench Mounted Holding Fixiure T671.-500-B
© Nut Wrench T74P-3504-U
Disassembly

NOTE: Drill out mounting holes in holding fixture with a
9/ 16-inch drill to allow the gear assembly mounting
bolts to fit.

1. Mount gear assembly in Bench Mounted Holding
Fixture T57L-500-B.

2. Remove tie rod ends.

3. Remove four clamps retaining bellows o gear
housing and tie rods. Discard clamps if damaged
or excessively corroded.

CAUTION: Use care not to damage bellows.
4. Remove bellows along with breather tube.

5. If pinion requires removal, remove pinion before
proceeding. Refer to Input Shaft and Valve
Disassembly.
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11-02-47

6.

7.

With a sharp chisel, gently tap around rivet head
s0 it lifts away from ball joint. Use caution so the
center pin is not sheared off.

LIFT HEAD OF
DRIVE RIVET
TO PROVIDE
CLEARANCE
FOR SIDE
CUTTERS

GERE1-A

Use side cutters to pry out drive pin.

PRY RIVET OR PIN
DO NOT CUT OFF -

Gs262-4

Position rack so that several rack testh are
exposed. Hold rack with an adjustabie wrench on
end teeth only, while loosening ball joint nuts with
Nut Wrench T74P-3504-U.

NUT WRENCH _

- ADJUSTER
WRENCH

T74P3504-U G078
Assembly
1. If pinion was not removed, expose several rack

teetn and hold rack with adiustable wrench.

Tighten each ball joint assembly separately to
75-88 N-m (55-65 Ib-ft) using Nut Wrench
T74P-3504-1. s

if vaive assembly was removed, hold one ball joint
nut with a 1-8/ 16 inch open-end or box wrench
while tightening other nut to 75-88 N.m (55-65
lo-#t) with Nut Wrench T74P-3504-U. Both ends
are tightened simultaneously by this method.

Install new coiled pins in tie rod ball housing by
tapping lightly with small hammer.

TAP LIGHTLY WITH
SMALL HAMMER

if valve assembly was removed, install valve
assembly as outlined in Input Shaft and Valve
Assembly.

NOTE: Replenish any grease that may have been
removed from rack teeth with Steering Gear
Grease C3AZ-19578-A (ESW-M1C87-A) or
equivalent,

Thoroughly clean rack and housing bore of any
foreign material. Any abrasive material is
extremely harmiul to high pressure oil seals.

Apply Steering Gear Grease C3AZ-19578-A
(ESW-M1C87-A) or equivalent to groove in rods
where bellows clamp to tie rod. This aliows for
toe-in adjustment without twisting beliows.
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7. Install beliows and breather tube. Ensure
breather tube is positioned as shown.

BREATHER TUBE

BELLOWS G4081-8

8. Install screw-type clamps and position screw axis
as shown. Tighten to 2.2-3.4 N-m (20-30 lb-in).

N803258-8100
CLAMP 66.5 ROUND
TANG SCREW HOSE
TIGHTEN SCREW TO
2.2-3.4 Nern
(20-30 LB-IN} IN
POSITION
SHOWN

10-20
DEGREES

62-30 DEGREES
52-30 DEGREES

ASSEMBLE BOOT | \\\N\L_ /
3K661 AND A
OUTERTUBE | —N\——H
3K762 IN

POSITION SHOWN

G4433-E

9. Install new clamps retaining bellows to tie rods.

10. Apply Disc Brake Caliper Slide Grease
D7AZ-19590-A (ESA-M1C172-A) or equivalent
to tie rod threads.

11. Install tie rod outer ends.

input Shaft and Valve Assembly
Tools Reguired:

@ Impact Slide Hammer T50T-100-A

@ Bench Mounted Holding Fixture TS7L-500-B

@ Puller Attachment T58L-101-8 B

@ Pinion Shaft Torque Adapter T74P-3504-R

® Seal Installation Kit T75L-3617-A1, A2, AS and Ad
@ Valve Body (Screw) T78P-3504-B

® Valve Body Insert Tool T78P-3504-C

@ Lower Pinion Bearing Replacer T78P-3504-G

@ Upper Pinion Bearing Seal Replacer T78P-3504-D
© Retaining Ring Pliers D79L-7000-A

@ Valve Body Puller (Bridge) T86P-3504-D

@ Lower Pinion Seal Remover T86P-3504-F

@ Lower Pinion Seal Replacer T86P-3504-G

® Lower Pinion Seal Remover Guide T86P-3504-J

Disassembly

1. Thoroughly clean areas of input shaft valve
housing, yoke locknut and plug, and pinion
bearing plug.

2. Mountgear in the Bench Mounted Holding Fixture
T57L-500-B. Drill out mounting holes in holding
fixture with a 9/ 16-inch drill to allow gear
assembly retaining bolts to fit.

3. Do notremove transfer tubes (RH and LH turn
lines), unless they are leaking or damaged. if
these lines are removed, new Teflon® seals must
be instalied.

THE TEFLON SEAL MOUNTS
BETWEEN THE TUBE NUT AND
TUBE FLANGE

TEFLON

SEAL

TUBE FLANGE

GE362-A
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DISASSEMBLY AND ASSEMBLY (Continued)

4. Loosen yoke plug locknut and yoke plug to relieve
preload on rack.

5. Remove pinion bearing cap.

CAUTION: Do not allow rack to reach full
travel when loosening or tightening the
locknut, as damage to rack teeth may occur.

6. Install Pinion Shaft Torque Adapter T74P-3504-R
on input shaft. Hold input shaft, and remove pinion
bearing locknut with an 11/ 16-inch socket.
Discard locknut.

PINION SHAFT TORQUE ,
ADAPTER THP-3504-P INPUT Y.

HOLDING
FIXTURE
TS7L-500-8

G4083-D

CAUTION: Use care not to damage any valve
housing surfaces.

7. Pry input shaft dust seal out of valve housing with
a small, sharp chisel or ice pick.

", PRY DUST SEAL OUT
WITH A SMALL SHARP
HISEL CR ICE PICK

Using Retaining Ring Pliers D798L.-7000-A or
equivalent, remove retaining snap ring, located
under dust seal from valve housing.

RETAINING
SNAP RING
PLIERS D79L-7000-A

VALVE
HOUSING

1983 Taurus/Sable July, 1852
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Steering System, Power

9.  Atach Valve Body Puller (Bridge) T86P-35604-D
and Valve Body Puller (Screw) T78P-3504-B, to
input shaft. Turn nut to remove valve. input shaft
seal and bearing will come out with valve body.

VALVE BODY PULLER
(BRIDGE) TEBP-3504-D e

oo, VALVE BODY PULLER
(SCREW) T78P-3504-B

VALVE
HOUSING

Ga0ss-0

10. To remove lower pinion shaft seal, insert Lower
Pinion Seal Remover T8EP-3504-F until it
botioms along with Lower Pinion Seal Remover
Guide TE6P-3504-J. Activate expander with a
pair of wrenches by holding large nut and turning
small nut until expander fully tightens. Pull tool and
seal with Impact Slide Hammer T50T-100-A.

IMPACT SLIDE HAMMER
EELAL N RN TEOT-100-A

LOWER PINION
SEAL REMOVER
TEEP-3804-F

LOWER PINION SEAL.,
REMOVER GUIDE
TBEP-3804S

11. Remove pinion bearing from gear housing with
impact Slide Hammer T80T-100-A and Puller
Attachment T58L-101-B.

IMPACT SLIDE
7 HAMMER TSOT-100-A

FULLER
ATTACHMENT
T58L-101-8

GEAR HOUSING —

G408

CAUTION: Use care not to scralch valve
sleave. Internal leaking could oceur causing
power steering fluid to leak under the seals.

12. The only serviceable components of the input
shaft and valve assembly are four plastic O-rings.
Remove O-rings by pushing rings 1o one side,
inserting a small pointed pocket knife under each
ring, and cutting it off.

O-RINGS

NSERT POCKET KNIFE
UNDER RING AND CUT OFF

CAUTION: DO NOT NICK
O SCRATCH SLERVE G408%-B
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Steering System, Power

11-02-51

DISASSE!

Assembly

1. Install steering gear pinion bearing in gear housing
using Lower Pinion Bearing Replacer
T78P-3504-G.

LOWER PINION BEARING
REPLACER T78P-3504-G

PINION
BEARING

GEAR
HOUSING

WOOD BLOGK~.__

Seat bearing against shoulder in bore. Support
valve housing with a wood block when seating
pinion bearing.

" D LOWER PINION BEARING
\ INSTALLER T78P-3504-G

GEAR
HOUSING

LOWER PINION SEAL .
REPLACER T86P-3504-G

Apply Steering Gear Grease C3AZ-19578-A
{(ESA-M1C172-A) or equivalent to pinion oil seal,
and place it on Lower Pinion Seal Replacer
T86P-3504-CG or equivalent with seal lip toward
tool. Support pinion housing on a flat clean
surface.

Install seal in valve bore, seating it against
shoulder,

PINION Ol SEAL
LIP TOWARD TOOL

G4022-A

Mount input shaft end of valve asseMbly ina
soft-jawed vise. Clamp shaft outside bearing and
seal surface.

Lubricate Mandrel T75L-3517-A1 with power
steering fluid and install over valve assembly.
Slide one valve sleeve ring over tool.
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DISASSEI

3LY AND ASSEMBLY (Continued)

5.

Slide Pusher T75L-3517-A2 over mandrel.
Rapidly push down on pusher tool, forcing ring
down ramp onto valve sleeve.

PUSHER TOOL
T75L-3517-A2 ™~

MANDREL TOOL
T75L-3517-A1 -

VALVE SLEEVE RING

SOFT-JAWED VISE

Complete installation by pushing ring into bottom
groove.

™ PUSH RING BY HAND
&7 INTO BOTTOM GROOVE

- BOTTOM GROOVE

SOFT-JAWED VISE

Remove valve assembly from vise and regrip it

with pinion gear teeth.

Install Mandrel T75L-3517-A 1 over input shaft.

Mandrel will align with the third {next to bottom)
groove.

MANDREL TOOL
T75L-3517-A1

1ST GROOVE (TOR) R

2ND GROOVE O\,

3RD GROOVE «_

SOFT-JAWED VISE

4TH GROOVE (BOTTOM

G4085-8

NOTE: Seal grooves do not have port holes.
Ensure seals are installed in proper grooves.
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DISASSEMBLY AND ASSEMBLY (Continued)

Install third valve sleeve ring by pushing on it
rapidly with Pusher T75L-3517-A2. The ring will
snap into proper groove.

PUSHER TOOL.
TIELBE17-A2  “e

ﬁ:“.‘??q

MANDREL TOOL
TIELB517-A1 |

VALVE SLEEVE RING

SOFT-JAWED VISE

8. Repeat Step 7 using one spacer for second valve
sleeve ring (Spacer T75L-3517-A3).

NOTE: USE NO SPACERS
FOR 3RD GROOVE,

ONE SPACER FOR 2ND
GROOVE AND TWO
SPACERS FOR 18V
GROOVE (TOP)

SPACER TOOL -
T75L-3517-A3 18T GROQVE (TOP) -,
- 2ND GROOVE

- 3R0 GROOVE

- 4TH GROOVE (BOTTOM)

SOFT-JAWED VISE

9. Repeat Step 7 using two spacers for the first

{top) valve sleeve ring (Spacer T75L-3517-A3).

10. After installing four valve sleeve rings, apply a
light coat of Steering Grease C3AZ-19578-A
(ESW-M1C87-A) or equivalent to sleeve and
rings.

11. Slowly install Sizing Tube T75L-3517-A4 over
sleeve valve end of input shaft onto valve sleeve
rings. Ensure that rings are not being bent over as
tube is slid over them.

SIZING TUBE TOOL el
TI5L-8617-A4 g

(

VALVE SLEEVE
RINGS

&4097-8

0

Remove sizing tube, and check condition of rings.
Ensure that rings turn freely in grooves.
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DISASSE

The complete set of tools needed to perform the
above operations is shown in the illustration. The
Tool Kitis T75L-3517-A.

MANDREL @ SIZING TUBE
N TOOL
T75L-3517-A4

T75L-3517-A1 \

SLIDE PUSHER
T75L-3517-A2

SPACER INSTALLERS
T75L-3517-A3

G2742-D

12. Center rack in housing so that equal amounts of
rack shaft stick out of each end of housing.
Position rack teeth so they will mesh with pinion.

13. Position Valve Body Insert Tool T78P-3504-C in
valve housing bore.

VALVE
/ ASSY

VALVE BODY INSERT
TOOL T78P-3504-C

NOTE: If pinion is off one tooth, it will be obvious,
since one tooth equals 45 degrees.

14. Insert valve assembly with flats on input shaft in
position shown.

EINAL POSITION OF INPUT SHAFT

FLATS SHOULD BE AS SHOWN, WITH

VALVE FULLY INSTALLED AND RACK FLATS
CENTERED.

APPROXIMATELY
9 DEGREES

HOUSING ==
ENTERLENE

G4160-0

15. Using Pinion Shaft Torgue Adapter T74P-3504-R
count total turns, stop-to-stop (2.5 turns). From
one stop, back off half the total (1-1/4 turns). The
position should be as shown in illustration under
Step 14. If it is approximately 45 degrees (one
tooth) away from position, pull valve assembly
out far enough to disengage pinion testh and
install to obtain proper position.

16. Install bearing assembly in vaive bore and seat
with Upper Pinion Bearing Seal Replacer
T78P-3504-D.

17. Apply a film of Steering Grease C3AZ-19578-A
(ESW-M1C87-A) or equivalent to input shaft seal,
and install with lip toward valve.

RETAINING
SNAP RING

* VALVE BORE

%, INPUT SHAFT BEARING-FACE
WIDE SIDE OF RETAINER CAGE
Vo, AWAY FROM GEAR

DUST
SEAL ~

INPUT SHAFT SEALFACE
PRESSURE LIP TOWARD GEAR G4101-B
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DISASS LY (Continued)

18. Seat seal with Upper Pinion Bearing Seal
Replacer T78P-3504-D.

UPPER PINION BEARING
REPLACER T78P-3504-D

19. Install retaining snap ring in valve bore using

\ O

" RETAINING
SNAP RING
PLIERS D76L-7000-A

VALVE
HOUSING

G4085-B

20. CoatID and OD of dust seal and input shaft with
Multi-Purpose Grease DOAZ-19584-AA
(ESR-M1C159-A and ESB-M1C93-A) or
equivalent.

21. Install dust seal with Upper Pinion Bearing Seal
Replacer T78P-3504-D.

Retaining Ring Pliers D79L-7000-A or eguivalent.

UPPER PINION BEARING
REPLACER T78P-3504-D

\ / / 4 41028

22. Install nut on pinion end of valve assembly.
Holding input shaft with Pinion Shaft Torque
Adapter T74P-3504-R, tighten nut to 41-54 Nem
(31-39 Ib-ft). Rack must be away from stops
during this operation.

PINION SHAFT TORQUE
ADAPTER T74P-3504-P

HOLDING
FIXTURE
T57L-500-8

G4083-D

23. Install steering gear pinion bearing cap. Tighten to
54-68 N-m (40-50 Ib-ft).

24. Setrack yoke preload as outlined.

Gear Housing, Rack Yoke Plug, Rack Assembly,
Rack Bushing and Oll Seals

Tools Required:
@ Impact Slide Hammer T50T-100-A
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Y AND ASSEMBLY (Continued)

@
]
@
®
@
@
@
@
@

@

O-Ring Tool T71P-19703-C

Outer Rack Seal Replacer T74P-3504-F

Tefion Ring Replacer T74P-3504-G

Rack Seal Protector Slesve T74P-3504-J

Rack Oil Seal Remover T78P-3504-J

Rack Bushing Holding Tool T78P-3504-L.

Teflon Ring Sizing Tool T78P-3504-M

Rack Seal Protector T85L-3504-B

Pinion Housing Yoke Locknut Wrench T86P-3504-E
Yoke Plug Torque Gauge T88P-3504-A

Disassembly

1.

N

Remove tie rod and socket assembilies from both
ends of the rack. Loosen yoke plug lock nut and
yoke plug to relieve preload on rack. Remove
valve assembly from gear housing as outlined.
Refer to Input Shaft and Valve Assembly,
Disassembly.

NOTE: Yoke cannot be removed at this time
Remove yoke plug and spring.

“ Working from RH side of gear (opposite pinion
end), push rack in just far enough to facilitate
removal of snap ring.

Remove snap ring from right end of housing.

CAUTION: Do not hammer on the rack,
aluminum rack bushing or housing. Damage
may OCCur.

Slowly pull rack out of RH side of hcusmg until
rack piston contacts aluminum rack bushing.
Apply pulling effort on rack until bushingis
withdrawn from housing. Remove rack from the
housing.

NOTE: On the first attempt, the nylon ring may
pull out of the seal, leaving the seal in the gear.

Repeat the procedure, and the seal will come out.

To remove internal high-pressure rack oil seal,
insert Rack Oil Seal Remover T78P-3504-J into
housing until it bottoms. Activate expander with a
wrench until expander fully tightens. Remove tool
with oil seal from housing using impact Slide
Hammer T50T-100-A threaded into expander
end. Discard seal.

HOUSING

RACK OIL SEAL REMOVER
T78P-3504-J

IMPACT SLIDE HAMMER

T50T-100-A Ga1028

Remove plastic O-ring and rubber O-ring from
rack piston with O-Ring Tool T7 1P-18703-C.-

O-RING TOOL
T71P-18703-C

Ga104-4

8. Insert rack bushing into Rack Bushing Holding

Tool T78P-3504-L, seal end first. Place tool and
bushing in vise. With Rack Oil Seal Remover
T78P-3504-J and Impact Slide Hammer
T507-100-A, remove seal,

N
IMPACT SLIDE HAMMER
T507-100-A )

RACK BUSNING HOLDING
TOOL T78P-3504-L

PACK OIL SEAL
REMOVER T78P-3504-)

Al
///

G4105-A

9. Remove rubber O-rings from rack bushing.

10. Inspect rack yoke while still in gear housing. i itis
in good condition, do not remove it.

11. If yoke needs replacing, use a drift or punch to
knock it out, along with expansion plug.

USE A DRIFT OR PUNCH
DRIVE QUT YOKE ALONG WITH
EXPANSION PLUG

<\ NOTE: DRIVE OUT FROM
YOKE PLUG SIDE

G4108-A
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Assembly

1. lf yoke was removed during disassembly, a new
yoke is required. Coat new yoke with Steering
Gear Grease C3AZ-19578-A (ESW-M1C87-A)or
equivalent and install through expansion plug
opening, rack bearing surface up.

TN eanne

SURFACE UP

. RACK
YOKE

i) 1 1\ EXPANSION PLUG _
e \OPENING

N ARN\N '

2. Slide Teflon Ring Replacer T74P-3504-G over
plain end (without teeth) of rack up to piston.

Roll rubber C-ring into piston groove, then slide
plastic piston ring into piston groove over O-ring.

PISTON _
GROOVE

O-RING
PLASTIC PISTON RING

TEFLON RING REPLACER .

T74P-3504-G T Ra108-A

NOTE: Insert is integral part of seal. ltis removed
only to avoid damage during installation.

3. Remove plastic insert from rack seal. Save insert
for installation.

PLASTIC ___
INSERT

G4108-4

4. Install Rack Seal Protecior TB5L-3504-B over
rack teeth.

5. Lubricate rack seal protector and rack with
power steering fluid.

6. Insiall seal with lip toward piston. Push seal all the
' way against piston. Remove rack seal protector.

RACK SEAL
PROTECTOR T85L-3504-B

/ RACK TEETH
PISTON g

SEAL LIP -
TOWARD PISTON G6110-A

7. Install plastic insert in rack seal.

LUBRICATE QUTSIDE DIAMETER OF
RACK SEAL WITH POWER STEERING FLUID

LUBRICATE PISTON SEAL
WITH POWER STEERING FLUID

INSTALL PLASTIC INSERT
INTO RACK SEAL

PUSH SEAL FLUSH .~
AGAINST PISTON )

THIS SIDE
TO PISTON

PLASTIC
INSERT
(SNAP INTO SEAL)

CORRECT SEAL
POSITION

G4111-8

8. Packrack teeth with Steering Gear Grease
C3AZ-19578-A (ESW-M1C87-A) or equivalent.
Apply a light coat of steering gear lubricant to
yoke contact area on back of rack teeth.

APPLY A LIGHT COAT |
OF LUBRICANT >

A

AR \\\\ i

§

\\ '\ PACK RACK TEETH
WITH STEERING GEAR LUBRICANT

\ G4112-4

9. Lubricate piston seal and rack seal outside
diameter with power steering fluid. Refer to the
illustration under Step 7.

10. Install Teflon Ring Sizing Tool T78P-3504-M into
end of gear housing.

11. Ensure yoke is all the way in when installing rack.

1983 Taurus /Sable July, 1882
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DISASSEMBLY AND ASSEMBLY (Continued)

Steering System, Power

11-02-58

12. Install rack, taking care NOT to scratch housing
piston bore.

13. Carefully push piston through sizing tool. Continue
pushing on rack until it bottoms. Remove sizing

tool.

SEAL

SIZING
TOOL

G6113-C

14. Seatrack seal with rack by driving end of rack
with a drift or brass bar stock and plastic mallet.
Several hits may be reguired to ensure proper
seating. DO NOT remove rack.

PLASTIC
MALLET

USE DRIFT

OR BARSTOCK

G4114-B

15. Move rack so it is centered in housing.

16. Thread Rack Seal Protector Sleeve T74P-3504-J
over threads on RH side of rack. Apply power
steering fluid to protective sleeve.

RUBBER

HOUSING - ..v
END PLATE  pACK SEAL PROTECTIVE
SLEEVE T74P-3504-J

NOTE: LUBRICATE SLEEVE  G4115-B

17. Install rubber O-ring on aluminum rack bushing.

18. Apply Steering Gear Grease C3AZ-19578-A
(ESW-M1C87-A) or equivalent o the outer rack
oil seal. With Outer Rack Seal Replacer
T74P-3504-F, instali high-pressure oil seal in rack
bushing. Lip spring must face the inside of the
bushing.

OUTER RACK SEAL
REPLACER T74P-3504-F

RACK SEAL LiP
TOWARD RACK BUSHING
. RACK BUSHING

G2761-0

18. Lubricate short Rack Seal Protective Sleeve
T74P-3504-J on rack end and rubber O-rings on
rack bushing with Steering Gear Grease
C3AZ-19578-A (ESW-M1C87-A) or equivalent.
Refer to illustration under Step 16.
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11-02-59

20. Stari bushing, seal facing out, onrack. Pass
bushing and seal over protecting sleeve and into
housing bore. Place end plate against rack
bushing. With Teflon Ring Sizing Tool
T78P-35804-M apply hand pressure to end plate
and rack bushing until bushing seats in gear
housing. If rack bushing will not seat with hand
pressure, a 1 1/8-inch deep socket {or larger)
and a plastic mallet may be used to tap bushing in
place. Install retaining ring (snap ring). Remove
protective sleeve.

21. Install rod assemblies. Tighten both tie rod ball
joint nuts simultaneously to 75-88 Nem (55-65
Ib-ft) by holding one and turning the other.

22. Install coiled pins in ball joint nuts by lightly
tapping with hammer until seated.

TAP LIGHTLY WITH
SMALL HAMMER

COILED

G4080-A

23. Install valve assembly.

NOTE: Do not perform Step 24 if yoke was not
removed.

24. Support gear on wood surface at yoke plug
opening. Using a 31.75mm (1.25-inch) bar witha
flat end and a hammer, flatten expansion plug until
flat portion is approximately one-half to
three-quarters of the total plug diameter.

NOTE: Do not flatten plug completely or it will fall
out.

25.

HAMMER

BAR
31.75mm
1.(1.25 INCHES;

// @M11

Install spring, plug, and locknut.

=7~

@\;‘ 3 \

) “SLOCKNUT |
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11-02-60

26. With rack at center of travel, tighten yoke plug to
5.5.6 N-m (45-50 Ib-in). Clean threads of yoke
plug prior to tightening to prevent a false reading.

wa?

27. Install Yoke Plug Torque Gauge T88P-3504-A.
Mark location of zero degree mark on housing.
Back off adjuster so 48 degree mark lines up with
zero degree mark.

YOKE PLUG
TORQUE GAUGE

TBEP-3504-A G477-C

CAUTION: Do not allow yoke plug to move
while tightening or preload will be affected.

28. Place Pinion Housing Yoke Locknut Wrench
T86P-3504-E on yoke plug locknut. While holding
yoke plug, tighten locknut to 54-68 N-m {40-50
1b-ft). Refer to illustration following Step 5.

Check input shaft torque after tightening locknut.

PINION HOUSING YOKE
LOCKNUT WRENCH
T86P-3504-E

YOKE PLUG

YOKE PULL
LOCKNUT ™

29. If external transfer tubes were removed, they
must be replaced with new service lines. Clean
out Teflon® seal shreds from housing ports prior
to instaliation of new lines.

30. Fully extend LH end of rack, so rack teeth are
exposed. Using 57 grams (2 oz) of Steering Gear
Grease C3AZ-19578-A (ESW-M1C87-A) or
equivalent, pack rack teeth and pack any
remaining grease into left end of gear housing.
Return rack to center position.

31. Apply Steering Gear Grease C3AZ-19578-A
(ESW-M 1C87-A) or equivalent to groove in tie
rods where bellows clamp to tie rods. This is
required to keep bellows from twisting during
toe-in adjustment.

32. Install beliows and pressure equalizer tube. Install
clamps retaining bellows to gear housing.

33. Install clamps retaining bellows to tie rods.
34. Install jam nuts and tie rod ends on tie rods.

Pressure and Return Line Fitting
Tools Reguired:

® Teflon Seal Installer DOOP-3517-A3

Seal Replacement

i a leak occurs between the tubing and the tube nut,
the entire hose assembly, with a new fitting must be
replaced. If a leak occurs between the tube nut and the
aluminum gear housing, replace the plastic washer.
The following procedure should be used:

1. Check fittings to determine which fitting is leaking
and whether leak is between tube and tube nut or
between tube nut and gear housing.

2. Check to ensure that nuts are tightened to
specification. Do not over-tighten.
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ISASSEMBLY AND ASS

Y (Continued)

3. Unscrew tube nut, and replace plastic seal
washer. To facilitate assembly of new TFE seal, a
tapered shaft may be required to streich the
washer, 8o it may be slipped over tube nut
threads.

LOWER SUPPORT PLATE /
T78P-3735-A2

STRETCH PLASTIC SEAL OVER A TEFLON
SEAL INSTALLER (D90P-3517-A3) OR A
TAPERED TOOL, SUCH AS A CENTER
PUNCH, UNTIL IT IS LARGE ENOUGH TO .
SLIP OVER THE FITTING THREADS. THE pyda
SEAL WILL SLOWLY RETURNTOITS 7
ORIGINAL DIAMETER. P

©3023-C

Steering Pump G4055-8

Tools Required: 5. Instali Upper Support Plate T78P-3733-A1 into

tion of C-clamp.
© C-Frame and Clamp Assy T74P-3044-A1 upper portion of C-clamp
6. Holding upper support plate, place pump

@ Upper Support Plate T78P-3733-A1 assembly into C-clamp with rotor shaft facing
@ Lower Support Plate T78P-3733-A2 down.

@ Seal Driver T78P-3733-A3

The following precautions must be observed when
servicing the power steering pump: C-FRAME AND CLAMP ASSY

1. Use clean work bench and tools. T74P-3044-A1_

2.  Thoroughly ciean exterior of unit with solvent.
Drain as much fluid from pump as possible.

3. HKonly the reservoir is to be removed, clean as
outlined under Reservoir Removal.

4. Do not use cleaning solvents on seal.
Disassembiy ‘
f. Remove pump pulley as outlined.

2. Remove outlet filting, flow control valve, and flow
control spring from pump. Remove pump
reservoir as outlined.

3. Place C-Frame and Clamp Assembly
T74P-3044-A1 in a bench vise.

4. Place Lower Support Plate T78P-3733-A2 over
pump rotor shaft.

== UPPER SUPPORT
~_ LATE
i N T78P-373%-A1

LOWER SUFFORT PLATE

T78P-3733-A2 G4170-B

7. Tighten C-clamp until slight botioming of valve
cover is felt.
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DISASSEMBLY AND ASSEMBLY (Continued)
8. Inthe side of the pump housing is a small hole.

Through this hole, insert a small drift or suitable Part

tool, and push inward on valve cover retaining ltem Number Description

ring. While applying inward pressure on refaining 1 | 3c544 Vaive Cover Assy

r@ng, place screwdyiver under edge of retaining > | 3p530 Lower Plate

ring. Remove the ring. 3 | 3D607 Cam and Rotor Assy
4. |387579-S Dowl Pin (2 Beq’'d)
5 | 3D643 Pump Housing Plate
& | 3AB45 Upper Plate

RETAINING TG4173B

RING
™ 12. The lower plate and Belleville spring will remain in

pump housing. To remove, place pump housing on
a flat surface. Raise slightly and strike housing
against flat surface until lower plate and Belleville

spring fall out. Discard O-ring seals.
ACCESS HOLE~

G4071-A

9. Loosen C-clamp, upper compressor plate and
pump assembly.
10. Remove pump vaive cover. Discard O-ring seal.
11. Push on rotor shaft to remove shaft, upper plate, STRIKE THE HOUSING PLATE
rotating group assembly and two dowel pins. AGAINST A FLAT SURFACE TO
REMOVE LOWER PLATE AND
BELLEVILLE SPRING

G4072-B

G4173-B
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13. Remove rotor shaft seal and seal retainer
simultaneously by prying out with a screwdriver.

RETAINER |

PRY OUT SHAFT SEAL

G2676-E

Assembly

If the rotating group was disassembled for cleaning
and inspection, assemble as follows:

NOTE: Rotor is symmetrical, so it can be installed
either way.

1. Place rotor on rotor shaft splines.

RECESSED NOTCH IN CAM INSERT
APPROXIMATELY 180 DEGREES OPPOSITE
THE SQUARE MOUNTING

LUG ON THE ALUMINUM HOUSING

PLACE DOWEL PINS
THROUGH THESE HOLES

G4174-C

2. Install retaining ring in groove at end of rotor
shaft.

3. Placeinsert cam over rotor. Ensure recessed
notch on insert cam faces up.

4.  With rotor extended upward approximately half
way out of the cam, insert a spring into a rotor
spring pocket. Work in rotor cavity directly
beneath recessed flats on cam.

INSERT A SPRING
INTO THE ROTOR
SPRING POCKET

G4175-C
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DISASSE

ND ASSEMBLY (Continued)

B.

Use one of the slippers to compress spring, and
install slipper with groove facing cam profile.
Repeat Steps 4 and § on slipper cavity beneath
opposite inlet recess.

USE ONE OF THE SLIPPERS
TO COMPRESS SPRING

Holding cam stationary, index rotor either right or
left one space and install another spring and
slipper until all 10 rotor cavities have been filled.
Turn rotor carefully so that springs and slippers
already instalied do not fall out.

INDEX ROTOR EITHER
RIGHT OR LEFTTO
NEXT CAVITY AND
INSTALL ANOTHER
- SPRING AND SLIPPER
e UNTIL ALL 10 CAVITIES
. ARE FILLED.

G4427-D

Install a rotor shaft seal using Seal Driver
T78P-3733-A3. Using a plastic mallet, drive seal
into bore until it bottoms. Install seal retainer in
same manner.

SEAL DRIVER
T78P-3733-A3 ™=

GAOEE-B

Place pump housing plate on flat surface with
pulley side facing down.

NOTE: The Belleville spring must be inserted with
the dished surface upward.

Insert two dowel pins and Belleville spring into
housing.

BELLEVILLE SPRING
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10. Lubricate Inner and outer O-ring seals with
specified power steering fluid, and install these
seals on lower pressure plate.

LUBRICATE THE INNER

AND QUTER O-RING SEAL
SURFACES ARND INSTALL
THE O-RING

40734
11. Insert lower pressure plate with O-ring seals

toward front of pump into housing and over dowel
pins.

\ DOWEL PIN HOLES

INSTALL THE LOWER PLATE WITH
THE SEALS FACING TOWARD THE
PUMP HOUSING G4057-B

i2. Place entire assembly on C-Frame and Clamp
Assembly T74P-30441-A1. Place Seal Driver
T78P-3733-A8 into rotor shalt hole. Press on
lower plats lightly until it is felt 1o bottom into
pump housing. This operation will seat outer
O-ring seal.

PLACE SEAL DRIVER T78P-3733-A3
INTO ROTOR SHAFT HOLE G2583-C

SEAL
DRIVER
T78P-3733-A3

PRESS ON LOWER PLATE
UNTIL IT IS

FELT TO BOTTOM e

NOTE: When installing this assembly into pump
housing, stepped holes must be used for dowel
ping, and the recessed notch in cam insert must
face toward reservoir and approximately 180
degrees opposite the square mounting lug on
aluminum housing. Refer to the illusiration under
Assembly, Step 1.
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DISASSEME BLY (Continued)
13. Install cam, rotor and slippers, and rotor shaft 16. Insertvalve cover over dowel pins. Ensure fitting
assembly into pump housing over dowel pins. hole in valve cover is directly in line with square

14. Place upper pressure plate over dowel pins with mounting lug of aluminum housing.

recess directly over recessed notch oncam

insert and approximately 180 degrees opposite SURE CHANNEL 3 THE VALVE COVER FITS
; CTLY OV S8 I THE UPPER

square mounting lug. DIRECTLY OVER THE RECE

UPPER PLATES RECESS MOUNTS DIRECTLY OVER
THE RECESSED NOTCH IN THE CAM AND
APPROXIMATELY 180 DEGREES OPPOSITE

THE SQUARE MOUNTING LUG

L ::. DOWEL[N HOLES

17. Place entire assembly in C-clamp tool and
compress valve cover into pump housing, until
5 § : g retaining ring groove is exposed in pump housing.
15. Place a new O-ring seal on valve cover. Lubricate DAy ;
; ; e . . 18. Install valve cover retaining ring with ends near
this seal with specified power steering fluid. access hole in pump housing.

NOTE: Ensure the plastic baffle is securely in
place in valve cover. If baffle is loose, apply a
coating of petroleum jelly on the baffle, and install
it into location on the valve cover.

G2E86-C

BARFLE

Gia5aT-b

638488
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21.
22.

23.

24.

25.

. Remove pump assembly from C-clamp tool.
. Place a new O-ring seal on pump housing.

Lubricate this O-ring seal with specified power
steering fluid.

Install power sieering reservoir.

Install flow control spring and flow control valve
into valve cover.

Place new O-ring seals on outlet fitting. Lubricate
these seals with specified power steering fluid.

CAUTION: If the flow control valve is cocked,
it may become stuck in the valve cover. Do
not force the valve forward. Forcing the
valve may shear off metal and carry the
metal chips into the valve bore.

install outlet fitting into valve cover. Tighten to
33-47 N-m (25-34 Ib-11). '

Install pulley as outlined.

Gi3649-8

4. Inspect gear housing for cracks and stripped
threads and mating surfaces for burrs. Inspect
piston bore for scoring or wear. If necessary,
replace housing.

5. Ensure input shaft bearing rotates freely.

6. Inspect piston rack-and-pinion shaft teeth for
ricks and burrs.

Steering Gear, Power—Flushing

Always flush power steering gear when replacing
pump due to fluid contamination.

1. Disconnect fluid return hose at pump and place
end in a container. Plug return hose nipple on
reservoir.

2. Fill reservoir with Premium Power Steering Fluid
EBAZ-19582-AA (ESW-M2C33-F) or eguivalent.

3. Disconnect ignition coil wire and raise front.
wheels off floor. Refer to Section 00-02.

4. ‘While adding approximately 1.9 liters (0.5 galion)
of fluid, turn ignition to START position (using the
ignition key) and crank engine with starter while
turning steering wheel from lock-to-lock. .

5.  When all fluid has been added, turn ignition to
OFF position and connect igniﬁon coil wire.

6. Remove plug from the reservoir return hose
nipple. Attach return hose to nipple.

7. Check fluid level. Add fluid if necessary.
CAUTION: Do not overfill reservoir.
8. Lower vehicle.

9. Start engine and turn steering wheel slowly from
lock-to-lock several times. Check fluid level and
adiust as required.

CLE

1.

Steering Gear, Power
Cleaning

Use a clean work bench and tools.

2. Clean the exterior of the gear with solvent. [f
necessary, drain off excess hydraulic fluid.

3. Handle parts carefully to avoid nicks, burrs,
scratches and dirt. Do not use solvent on seals.

inspection

1. Inspect input shaft bearing. Check fit of bearing
on input shaft. Replace bearing if necessary.

2. Inspect valve housing for wear, scoring or burrs.

3. Check fluid passages for obstruction or leakage.

Steering Pump, Power—Flushing

If dirt is found in power steering gear, flush pump as
foliows:

1. Making sure all other hoses are connected,
disconnect pressure hose at gear.

2. Piace end of hose in a container.

3. Fill reservoir with Premium Power Steering Fluid
EBAZ-19582-AA (ESW-M2C33-F) or equivalent.

4. Disconnect ignition coil wire.

5. While adding approximately 1.9 liters (0.5 galion)
of fluid, turn ignition to START position and crank
engine with starter. As soon as all fiuid has been
added, turn ignition to OFF position.

Attach pressure hose at gear.

Check fluid level.

Connect ignition coll wire.

Start engine and turn steering wheel slowly from
lock-to-lock to expel any air trapped in the
system. Check and adjust fluid level.

©®mNo
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CLEANING AND INSPECTION (Continued)

Steering System, Power 19-02-68

Steering Pump, Power
Cleaning

Wash all parts except seals in a chlorinated solvent
and dry with compressed air.

inspection

To determine when to replace power steering pump
components, follow these guidelines.

NOTE: Some components must be replaced
regardless of condition.

1. Reuse outlet fitting if corners are not rounded and
threads are intact.

2. Replace all seals except the rotor shaft seal. Do
not remove rotor shaft seal if it does not leak.

3. Reuse reservoir assembly if O-ring surfaces are
not damaged.

4. Reuse housing or housing assembly if O-ring and
snap ring surfaces are not damaged.

5. Reuse upper and lower pressure plates if there is
no scoring on wear surface. Polish phosphate
coating, if necessary, but do not remove it.

6. Reuse rotor and cam assembly if wear is limited

to removal of phosphate coating on cam coniour. -

Do not disassemble unit. Push rotor part-way
through cam insert, being careful not to dislodge
slippers and springs. Check cam ID for scoring or
burring. Check rotor faces and OD for scoring
and chipping.

Do not service or refinish the upper and
lower pressure plates, cam or rotor
assembly. If wear or burring is evident,
replace them with new components.

7. Install a new rotor and cam assembly if slippers
are worn. Replace springs if they are bent or
broken.

8. Reuse rotor shaft if thrust faces, bushing
diameter and shaft seal diameter are not
excessively worn or scored.

9. Reuse housing and bushing assembly if all
threaded holes are not damaged beyond service,
and bushing diameter is not scored or worn
0.01mm {0.0005-inch) over 18mm (0.6897-inch)
maximum. Service threaded holes by drilling out
the damaged threads and instaliing helicoil
inserts. if bushing is scored or excessively worn,
install a new housing and bushing assembily.

10. Reuse valve body if valve bore is free of nicks and
scoring. Valve must fall freely in valve bore.
Replace valve housing and/or valve if valve
sticks in bore.

ADJUSTMENTS

Rack Yoke Plug Clearance
Tools Required:

® Bench Mounted Holding Fixture T57L-500-B

@ Pinion Shaft Torque Adapter T74P-3504-R

® Pinion Housing Yoke Locknut Wrench T78P-3504-H
@ Seal Installer DOOP-3517-A3

Steering Gear Removed

NOTE: The rack yoke clearance adjustmentisnota
normal service adjustment. It is only required when the
input shaft and valve assembly is removed.

1. Clean exterior of the steering gear thoroughly.
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Steering System, Power

11-02-69

2. Install two long bolts and washers through the
bushings, and attach to the Bench Mounted
Holding Fixture TS7L-500-B.

RIGHT TURN
TRANSFER TUBE

FIXTURE T57L-500-B

LEFT TURN
TRANSFER TUBE

BENCH MOUNTED HOLDING __

GE784-A

3. Do not remove the external transfer tubes unless
they are leaking or damaged. If these lines are
removed, they must be replaced with new lines.

4. Drain the power steering fluid by rotating the input
shaft lock-to-lock twice using Pinion Shaft Torque
Adapter T74P-3504-R. Cover ports on valve
housing with shop cloth while draining gear to
avoid possible oil spray.

5. Insert a lb-in torque wrench with maximum
capacity of 3.39-6.77 Nem {30-80 Ib-in} into the
Pinion Shaft Torque Adapter T74P-3504-R.
Position the adapter and wrench on the input
shaft splines.

6. lLoosen the yoke plug locknut with Pinion Housing
Yoke Locknut Wrench T78P-3504-H.

7.

PINION HOUSING YOKE
LOCKNUT WRENCH
T78P-3504-H

G2720-8

Loosen yoke plug with & 3/ 4-inch socket wrench.
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ADJUSTI

NTS (Continued)

Steering System, Power

11-02-70

8.  With the rack at the center of travel, tighten the
yoke plug to 5-5.6 N-m (45-50 lio-in). Clean the
threads of the yoke plug prior to tightening to
prevent a false reading.

G272

9. Back-off the yoke plug approximately one-eighth
turn {44 degrees minimum to 54 degrees
maximum) until the torque required fo initiate and
sustain rotation of the input shaftis 10 0.78-2.03
Nem (7-18 Ib-in).

CAUTION: Do not allow the yoke plug to
move while tightening or the preload will be
affected.

10. Place Pinion Housing Yoke Locknut Wrench
T78P-3504-H on the voke plug locknut. While
holding the yoke plug, tighten the locknut to 60-89
Nem (44-66 lb-ft).

Check input shaft torque (Step 9) after tightening
locknut.

11. } the external transfer tubes were removed, they
must be replaced with new service line. Remove
the plastic seals from the housing ports prior to
installation of new lines.

Cuick Connect Power Steering Fitting, Atsugi

Seal Replacement

if a leak occurs between the tubing and tube nut,
replace the hose assembly. If a leak occurs between
the tube nut and the pump outlet, replace the plastic
washer.

O-RING

NOVE: F LEAK OCCURS
HERE, TIGHTEN NUTTO
SPECIFICATION. REPLACE
TEFLON SEAL F
WECESSARY.

HOTE: ALWAYS REPLACE
THIS SEAL WHEN A
LINE IS REI ED

GE245-8

The following procedure should be used:

1.

5.

Check fitting to determine whether leak is
between tube and tube nut or between tube nut
and pump outlet fitting.

CAUTION: DO NOT over-tighten. If tube nuts
are overtorqued, stripping of housing
threads may occur and bores may concave.

if leak is between tube nut, check to ensure nutis
tightened to 20-35 Nem (15-25 [b-ft).

if leak continues or if leak is between tube and
tube nut, remove line.

Unscrew tube nut, and inspect plastic seal
washer. Always replace plastic seal washer (Part
No. 388898-S) when line is removed. To facilitate
assembily of new plastic seal washer, a tapered
shaft may be required 1o stretch washer, so it
may be slipped over tube nut threads.

STRETCH PLASTIC SEAL OVER A TEFLON
SEAL INSTALLER (D90P-3517-A3) OR A
TAPERED TOOL, SUCH AS A CENTER
PUNCH, UNTIL IT IS LARGE ENOUGHTO
SLIP OVER THE FITTING THREADS. THE )
SEAL WILL SLOWLY RETURNTO TS -
ORIGINAL DIAMETER. ’

63623-C

The rubber O-ring cannot be serviced with this
design. if leak is due to the O-ring, replace the
hose assembly.
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ADJUSTMENTS (Continued)

6. Connect tube nut and tighten to 20-35 Nem (15-25 If the fitting disengages, replace the hose assembly.
ib-ft). The fitting is fully engaged only when the hose will not

The quick connect fitting may disengage if not fully pull out. To test for positive engagement, the system

assembled, if the snap ring is missing, or the tube nut, should be properly filled, the engine started, and the
or the hose end is not machined properly.

steering wheel cycled from lock-to-lock. Service hose
assemblies have tube nuts, snap rings and O-rings

already attached.
SPECIFICATIONS
Description Specifications
Gear Ratio 16:1
Number of Turns 2.5
Pinion, Rack Lubricant Capacity 23-27 Grams
Power Steering Fluid Capacity {Including Steering Pump) 2.5 Pints

Pinion, Rack and Pinion Bearing Lubricant

C3AZ-18578-A (ESW-M1C87-A)

Seal Lubricant {Cavity under Dust Seal)

DOAZ-19584-A (ESB-M1C93-A)

Premium Power Steering Fluid

EBAZ-19582-AA ESW-M2C33-F

Effort Required to Initiate Proper Input Shaft Rotation (Power
Cylinder drained and gear removed from Vehicle)

0.78-2.03 Nem (7-18 Ib-in)

Tie Rod Articulation Effort (On Pull Scale)

2-10Ibs.

Tie Rod Quter End Lubricant

None {(Bonded Rubber Design)

TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont’d)
Description Nem Lb-Ft Description MNern Lb-Ft
Pressure Line Fitting {at Pump) 14-20 10-15 Reservoir Screws 6-8 54-70
Gear-to-Crossmember Mounting 116-135 85-100 (Lbsin)
Bolt Nut Hose Clamps 1.4-2 13-17
Tie Rod End-to-Spindie Arm Nut 48-63 35-47 el
Retaining Bol -32. -
Intermediate Shaft-to-Steering 41-51 30-38 Pump Retaining Bolts 20920 1524
Gear Bolt Wheel Lug Nuts 115-142 85-108
Intermediate Shaft-to-Steering 21-33 15-25 Power Steering Line and Bracket 4.5-8.7 40-50
Column (2 Nuts) {Lb-In)
Weather Boot-to-Dash Panel 5.5-6.7 4-5 Bracket Assembly Bolt 21-32 16-23
Bellows Clamp Screw 2.2-3.4 20-30 Pump Cooler Screws 18-28 14-20
: (Lb-In) Tube Nut and Gear Housing Fitting 27-34 20-25
Yoke Plug 5-5.6 (f‘i’)?o) Pressure Switch 7-14 5-10
-in
Outlet Fitting to Reservoir and 33-47 25-34
Yoke Plug Locknut 80-89 44-66 Valve Cover
Pressure Line Fitting at Gear 20-35 15-25 Jam Nut 47-68 35-50
Return Line Fitting at Gear 20-35 15-25 Module Fixture Screws 4-5 35-45
Transfer Tube Fittings at Power 13-27 10-20 {Lb-In}
E}’""‘ge' (Right and Left Turn Power Steering Line Fittings 34-48 26-33
ines
e - Clamp Nut 21-32 15-23
Pinion Bearing Locknut 41-54 31-38
— 5 Actuator-to-Steering Gear 27-34 20-25
Pinion Bearing Cap 54-68 40-50 Retaining Bolts
Tie Rod Ball Socket Assembly to 75-88 55-65
Rack
Rack and Pinion Shield Screws 5.5-8 49-71
{Lb-In)
{Continued)
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TH5eL-101-B

T71P-18703-C
O-Ring Tool

T71P-19708-C

Valve Body Insert Tool

14-02-72 Steering System, Power 11-02-72
SPECIAL SERVICE TOOLS
Tool Number/ Tool Number/
Description fliustration Description fllustration
T50T-100-A T75L-3517-A
impact Slide Hammer Seal Instaliation Set
Consists of:
T75L-3517-A1
Mandrel
T&7L-500-B o T76L-3517-A2
Bench Mounted Holding Fixture Slide Pusher
T75L-3517-A3
Spacer
T75L-3517-A4
Sizing Tube
T58L-101-B TIEL-3517-A
Puller Attachment
T78P-3504-C

T74P-3044-A1
C-Frame and Clamp Assembly

T78P-3504-D
Upper Pinion Bearing Seal
Replacer

T74P-3504-F
Quter Rack Seal Replacer

T78P-3504-G
Lower Pinion Bearing Replacer

TTOP-3504-G

T74P-3504-G
Teflon® Ring Replacer

T78P-3504-H
Pinion Housing Yoke Locknut
Wrench

T7EP-3504-H

T74P-3504-J
Rack Seal Protector Sleeve

T78P-3504-J
Rack Oil Seal Remover

T74P-3504-R
Pinion Shaft Torque Adapter

T78P-3504-L
Rack Bushing Holding Tool

T74P-3504-U
Nut Wrench

T78P-3504-M
Teflon® Ring Sizing Tool

T74P-3504-Y
Hock Spring Scale

T74P-3504-Y

T78P-3733-A1
Upper Support Plate
T78P-3733-A2
Lower Support Plate
T78P-3733-A3

Seal Driver

-A1
TY8P-3733-4

{Continued)

{Continued)
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SPECIAL SERVICE TOOLS (Continued)

Tool Number/ Tool Number Description
Desoription Siptiavon D79L-7000-A Retaining Ring Pliers
;iiigﬁ%ii Protecior D81P-3504-N Locknut Pin Remover
DS0OP-3517-A3 Sealinstaller
TOOL-3280-D Tie Rod End Remover
. ROTUNDA EQUIPMENT
TE5L-3504-8
Model Description
T&8P-3504-D
Valve Body Pulier (Bridge) 0C7-00001 Digital Volt Ohmmeter
( [ 058-00010 inductive Dwell-Tach-Volt-Ohm Tester
I
TREP-3504-0
T8EP-3504-E =
Pinion Housing Yoke Locknut
Wrench
TO6P-3604-E
T8EP-3504-F
L.ower Pinion Seal Remover
{Small OD}
Ta6P-3504-G

Lower Pinion Seal Replacer

Te8P-3504-G

T86P-3504-J
Part of Lower Pinion Seal
Remover {Large OD)

TO6P-3504~4

T88P-3504-A
Yoke Plug Torque Gauge

TE8P-3504-4
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