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VEHICLE APPLICATION
Taurus/ Sable.

DESCRIPTION

Steering Gear

The power steering gear is a 16:1 constant ratio
power rack-and-pinion design for all vehicles except
Taurus LX and Sable.

The gear housing and valve housing are combined into
a one-piece aluminum die casting. The gear design
incorporates quick connect fittings for the pressure
and return lines that allow the lines o swivel; this is
normal and does not indicate loose fitlings. ¥ the
fittings leak, check to ensure they are tightened io
14-20 Nem (1015 ib-11). Do not overtighien. if the lsak
is not corrected, replace the fitling seals.

The gear is a hydraulic-mechanical unit, which uses an
integral piston and rack design to provide
power-assisted vehicle steering control. Internal
valving directs pump flow and controls pressure, as
reguired, to reduce steering effort during operation.
The unit contains a rotary hydraulic fluid controf valve
integrated to the input shaft and a boost cylinder
integrated with the rack.

NOTE: The power steering gear used on the Taurus
SHO utilizes travel restrictors mounted inboard of the
ball joint housings. The resirictors limit wheel travel io
prevent the tires from hitting the whee! housing.
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Steering System, Power 11-02-2

DESCRIPTION (Continued)

- NOTE: GRIP TIE ROD O HEX
----------- FOR SETTING TOE ONLY,
DO NOT GRIP ON THREADS.

Part Part
ltem Number Description item Number Description
1 3K 1887 Spindle Assy 8B | N803958-S150 Nut (2 Reqg'd)
2 13504 Gear Assy 9 | 3F540 Shield
3 | 804246-S150 Bolt (2 Reqg’d) 10C | N810857-836 Bolt (2 Reg'd)
4A | NB038637-S38 Nut (2 Req'd) A Tighten to 47-68 No-m {35-50
5 |3289 Tie Rod End Assy (2 Req'd) Lb-F1)
8 —_— Cotter Pin (2 Req’d) B Tightento 115-135 Nem
y {85-100 Lb-Ft}
7A | N803872-51580 Nut (2 Req'd) . ,
[ Tighten {0 5.5-8.0 Nem {49-7 1
{Continued) Lb-in)

1893 Taurus/Sable July, 1882
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Steering Svstem, Power

11-02-3

DESCRIPTION (Continued)

?@um@/ Sable

F0SLYD
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Steering System, Power

DESCRIPTION (Continued)

Part Part
ftem Number Description item Number Description
1 305627 Power Steering Gear lnput 26 | NB03637-5 Seal
Shaft Dust Seal 27 {3576 Bushing
2 16140 Snap Ring 28 | 3568 Plate
3 | 3D526 Power Steering Gear Input 29 | 878630-S Snap Ring
Shaft Seal 30 | 3F520 Seal
4 | 3D525 Power Steering Gear Input 31 3575 Rack Assy
Shaft Bearing .
A 32 | — Piston {Part of 3575}
5 |386387-S Snap Ring 33 | aFs20 Rack Seal
6 {3D728 Seals . .
. 34 | 3548 Steering Gear Housing Assy
7 13809820-S Roll Pin
. 35H | 3R608 Transfer Tube Connector
8 |3D51i7 Power Steering Gear input 36 | 388898-S Seal
Shaft and Control Assy ea
o |3891 Seal 37H | 3C751 Transfer Tube Connector
10 |3F516 Spring 38 | N804432-S Plug
11A | 3F606 Yoke Plug Locknut 39 | GN603 Check Valve
128 | 3580 Yoke Plug 40M | 3A714 Transfer Tube Assy
13 | 3F515 Sector Shaft Support Yoke 41H | BATT7 Transfer Tube
i4 | 3552 Steering Gear Worm Bearing A zf-?te)n to 60-89.N-m (44-66
15C | 34988-5100 Nut , B Tighten to 5-5.6 Nom (45-50
16D | 3568 Steering Gear Housing Cover {b-In)
17 13C650 Clamp c Tighten to 41-54 Nem (31-39
18E | N803637-8 Nut Lb-Ft)
19 3332 Boot D Tighten tc 54-68 Nem (40-50
20F | N803259-S Clamp Lb-Fi)
21 3K762 Breathe Tube 1= Tighten to 47-68 Nem {35-50
22 | — Spindle Rod (Part of 3280) Lb-F)
53 | 3280 Tie Rod Assy F Eeg?;;an {0 2.2-3.4 Nom (20-30
04 | — Roli Pin (Pari of 3280} -
25G | — Ball Joint Housing {Pari of G EE_?S" 10 75-88 N-m (55-65
0O
3280) H Tighten to 13-27 Nem {10-20
{Continued) Lb-Fi)
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DESCRIPTION (Continued)

Steering System, Power

Variable Assist Power Steering (VAPS)

The variable assist power steering (VAPS) system
consists of a microprocessor-based module, a power
rack-and-pinion steering gear, an actuaior valve
assembly, hose assemblies, and a high efficiency
power steering pump for Taurus L and Sable 3.0L
and 3.8L.

VEHICLE
SPEED
SIGNAL

CONTROL
MODULE «__

POWER
STEERING PRIMARY
PUMP FLUID PATH
{BOOST)
s
o f

N\

@a

N

STEPPER
MOTOR -
COMMAND
ACTUATOR VALVE
/4 /\ A
AN
VAPS
STEERING GEAR
/
G5395-A

The system uses a modified rotary valve in the gear
with two independent hydraulic circuits called the
primary and secondary circuits. During parking and
low speed operation, the flow from the pump is routed
o the primary circuit by an electrically controlied
actuator valve assembly. As vehicle speed increases,
the actuator valve gradually opens, diverting an
increasing amount of fluid 1o the secondary circuit.

The actuator valve is a pressure-balanced variable
orifice valve, controlled by a stepper motor-driven
linear spool. The VAPS module recelves inpuls froma
vehicle speed sensor, and signals the stepper
motor-driven spoot 1o adjust the opening of the
actuator valve.

The VAPS module is programmed to perform a
self-diagnostic check every 16 milliseconds. i a
concern is detected, the module microprocessor
deactivates its outputs.

The VAPS module is programmed to perform a service
diagnostic procedure when activated by the service
technician,

1993 Taurus / Sable July, 1882




DESCRIPTION (Continued)

NOTE: GRIP TIE ROD ON
SERRATED SECTION ONLY
FOR SETTING TOE. DO ROT
GRIP ON TIE ROD THREADS.

G4520-B

Part
item Number Description
i N804433-5150 Bolt (2 Reqg’d)
2 | 3N803 Actuator Assy
3A | N803637-536 Nut (2 Reg’d)
4 | 3289 Tie Rod End Assy (2 Reqg'd)
5 | 72044-S100 Cotter Pin (2 Req'd)
GA N803972-S150 Nut (2 Req’d}
7 1 3K185(LH) Spindie Assy
3K 186 (RH)

Part
ftem Number Description
8 | — Crossmember
98 | NB0D3956-8150 | Nut (2 Reg'd}
10 | 3FB70 Shield
11 3504 Gear Assy
A Tighten to 47-68 N-m {35-50
Lb-Ft)
B Tightento 115-135 Nem

{85-100 Lb-F1)

{Continued}

TG4920C
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Steering System, Power

DESCRIPTION (Continued)

11-02-7

VAPS Exploded View

©

The Ford Model Cll power steering pumpis a
belt-driven, 10-slipper type pump with a
fiberglass-filled nylon reservoir. The reservoir is
attached to the rear side of the aluminum pump
housing, and the pump body is encased within the
housing and reservoir. The pump design incorporates
a pump pressure fitling which allows the pump
pressure line to swivel. This is normal and doses not
indicate a loose fitting.

G5412-8
Part Part
flem Number Description ftem Number Description
1A | 3RB59 Bolt 11D | — Ball Joint Housing {Part of
2 | 3548 Steering Gear Housing Assy 3280}
3 3C650 Ciamp 12 3N803 Actuator ASSy
5 |3ss2 Boot B 1L5b N: . t0 47-68 N 50
6C | N803259-3 Clamp [gmen to 47-68 Nom (35-
7 | 8K762 Breather Tube c Tighten to 2.2-3.4 Nem (20-30
8 13280 Tie Rod Assy Lb-in)
9 | — Spindie Rod (Part of 3280) D Tighten to 75-88 Nem (55-65
0 |- Roll Pin {Part of 3280) Lb-F) .
{Continued) TG5412B
Steering Pump, CH

1993 Taurus/Sable July, 1882




14-02-8 Steering System,

DESCRIPT

{(Continued)

A pressure-sensitive identification tag is attached to
the reservoir body. This tag indicales the basic model
number and the suffix.

CAUTION: Always use the model codes on the
tag when requesting service parts in case of
differences In internal components. Refer to
Section 11-00 for an example of this tag.

1883 Taurus/ Sable July, 1982



11-02-9 Steering System, Power 14-02-9

DESCRIPT {Continued)

G3886-D
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System, Power

11-02-10

DESCRIPTION (Continued)

Part Part
ltem Number Description item Number Description
1 | 3FB55 Retainer Assy 12 | 3C544 Valve Cover Assy
2 [ 3B592 Shaft Seal 13 | BAB78 Reservoir
3 | 3A843 Pump Housing Plate 14 | 387573-8 Retaining Ring
4 |387572-8S100 Seal 15 | 3A645 Upper Plate
5 |3D596 Bellevilie Spring 6 | 3B604 Valve Body
6 | 387569-5100 Seal 17 | 388349-8 Seatl
7 | 3875700-8S100 Seal 18 | 3A006 Dipstick
8 |387578-S Dowel Pin (2 Reg'd} 19 | 30853 Cutlet Fitting
g | 3D580 Lower Plate 20 | 384875-594 Sesl
10 | 3D807 Cam and Rotor Assy 21 | 3D588 Spring
11 | 38599 Shaft 1639950
{Continued)
Power Steering Hoses Afsugi Steering Pump

The Atsugi power steering pump is a bel driven,
vane-type power steering pump. The pump uses &
remote reservoir mounted on the RH fender apron, an
oil cooler and a special guick connect fitting at the
pump outlet.

The power steering hoses use O-ring seals at the
quick connect fittings. Note that there are two possible
leak poinis.

Power Steering Pump and Gear Connection

NOTE:
iF LEAK OCCURS
HERE, REPLACE ™
HOSE ASSY

GOLD COLOR PR

NUT
O-RING

NOTE: IFf LEAK OCCURS ——x
HERE, TIGHTEN NUT TO %
SPEGIFICATION. REPLACE
TEFLON SEAL IF
NECESSARY.

MOTE: ALWAYS REPLACE
THIS SEAL WHEN A
LINE IS REMOVED

CHECK VALVE /

NOTE: MAKE SURE CHECK VALVE
IS IN PRESSURE PORT ONLY,
PROPERLY ORIENTED AS SHOWN.

ESSURE RETURN

SILVER COLOR

NUT
TEFLON SEAL

%‘1 SNAP RING
)

]
i
t
H

N

GEAR HOUSING OR
PUMP QUTLET FITTING

(35370-8

1693 Taurus/ Sable July, 1882



Steering Syslem, Power

11-02-11

Rotary Valve

The rotary design conirol valve uses relative rotational
motion of the input shaft and valve sleeve to direct fluid

flow.

OUTER TUBE OlL FLOW
(ALLOWS AIR FLOW
BETWEEN BELLOWS)

RIGHT TURN

OlL FLOW
LEFT TURN

G4425-8

When the steering wheel is turned, resistance of the
wheels and the weight of the vehicle cause a torsion
bar to deflect. This deflection changes the position of
the valve spool and sleeve ports, directing fluid under
pressure to the appropriate end of the power cylinder.
The difference in pressure forces on the piston helps
move the rack to assist turning effort. The pistonis
attached directly to the rack, and the housing
functions as the power cylinder. The oil in the opposite
end of the power cylinder is forced 1o the control valve
and back to the pump reservoir,

When the driver stops applying steering effort, the
valve is forced back 1o a centered position by the
torsion bar. When this occurs, pressure is equalized
on both sides of the piston, and the front wheels tend
to return 10 a straight-ahead position.

Rolary Valve, VAPS

The rotary design control valve directs fluid flow using
relative rotational motion of the input shaft and valve
sleeve.

Ol QUT. -RETURN LINE

OUTER TUBE
{ALLOWS AIR FLOW

BETWEEN BELLOWS) Ol FLOW

Oil. FLOW
RIGHT TURN

_ ACTUATOR
I ey

OlL IN-PRESSURE LINE

=T

1993 Taurus/ Sable July, 1962




OPERATION (Continued)

When the steering wheel is turned, resistance of the
wheels and the weight of the vehicle cause a torsion
bar to deflect. This deflection changes the position of
the valve spool and sleeve ports, directing pressurized
fluid to the appropriate end of the power cylinder. The
difference in pressure forces on the piston helps move
ihe rack 1o assist turning effort. The piston is attached
directly to the rack, and the housing functions as the
power cylinder. The oil in the opposite end of the
power cylinder is forced to the controf valve and back
to the pump reservoir.

When the driver stops applying steering effort, the
valve is forced back to a centered position by the
torsion bar. When this occurs, pressure is equalized
on both sides of the piston, and the front wheels tend
o return to a straighi-ahead position.

DIAGNOSIS AND TESTING

The diagnosis charts provide procedures to resolve
typical customer concerns encountered with the
power steering system.

Follow the sequence indicated to save time during
condition identification and corrective action.

Power Steering Diagnosis

Before any internal service is performed on the rack
and pinion power steering, diagnosis of the condition
must be performed. Ensure that the tire size is correct,
with matched tires (front and rear), all inflated o
specifications. The following conditions, possible
sources and corrective action will assist in performing
the proper service.

POWER STEERING DIAGNOSIS

CONDITION POSSIBLE SOURCE ACTION
@ Wander: Condition Where Vehicle |® Loosetierodends. @ Replace tie rod end assemblies.
Wanders Side-To-Side On The ® Inner ball housing loose or worn . @ Repiace tie rod assemblies.
Roadway When Being Driven ® QGear assembly mounting loose. ® Tighten mounting bolt to
Straight Ahead While The Steering specification.
Wheel Is Held in A Firm Position. ® Loose suspension struts or ball @ Adiust or replace as required.
Evaluation Should Be Conducted joints.
On A Level Road (Little Road @ Column intermediate shaft @ Tighten bolts to specification.
Crown). connecting bolts locse.
® Column intermediate shaft joinis © Replace intermediate shafl.
loose or worn.
® Improper wheel alignment. @ Set alignment to specification.
® Feedback—Ratile, Chuckle, @ Column U-joints loose. @ Replace if damaged or worn.
Knocking Noises In the Steering @ Loose tie rod ends. © Replace tie rod end assemblies.
Gear. Condition Where Roughness | @ Loose/worn tie rod ball. @ Replace tie rod assemblies.
is Felt In The Steering Wheel By @ Gear assembly mounting loose. @ Tighten mounting bolis to
The Driver When The Vehicle s specification.
Driven Over Rough Pavement. @ Piston disengaged or lcose on @ Replacerack assembly.
rack.
® Column intermediate shaft @ Tighten bolts o specification.
connecting bolts loose.
@ Loose suspension struts or ball @ Adjustorreplace as necessary.
joints.

16893 Taurus/Sable July, 1882
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11-02-13

DIAGNOSIS AND TESTING (Continued)

POWER STEERING DIAGNOSIS (Continued)

CONDITION POSSIBLE SOURCE ACTION
@& Poor Returnability— Sticky Feel: & Misaligned steering column or @  Align column.
Condition Where The Steering column flange rubbing steering
Fails To Return To Center wheel and/or flange.
Foliowing A Turn Without Manual @ Check rotational torque of @ Ifbinding, replace intermediate
Effort From The Driver. In Addition, intermediate shaft joints. shaft.
When The Driver Returns The ® Tight inner tie rod ball joints. @ Repiace tie rod as required.
Steering To Center, it May Have A @ Tight inner tie rod end ball studs. @ Replace tie rod end assemblies.
Sticky Or Caichy Feel. @ Binding in valve assembly. @ Replace input shaft valve
assembly.
@ Bentor damagedrack. ® Replacerack assembly.
@ Bent or damaged subframe. ® Heplace as necessary.
@ Column bearing binding. @ Replace bearing.
@ Tight suspension siruts or lower @ Adjust or repiace as required.
control arm ball joints.
& Improper wheel alignment. @ Set to specification.
® Contamination in system. & Flush power steering system.
® Improper yoke clearance (tight). @ Set to specification.
@ Heavy Steering Efforts — Pooror ® Leakage/loss of fluid, @ Referto externalleakage
Loss of Assist: Condition Where A diagnosis for service.
Heavy Effort And Poor Assist & Low pump fluid. ® Fill as necessary.
Condition Is Recognized By The @ Valve seal cut or twisted. ® Replace seal.
Driver While Turning Corners And ® Damaged/worn Teflon® piston @ Replace seal.
Especially While Parking. A Road seal.
Test Will Verity This Condition. @ [.oose/missing rubber backup ® Replace/install O-ring.
piston O-ring.
® Loose rack piston. ® Replace rack assembly.
@ Gear assembly ol passages ® Clear/service as reguired.
restricted.
@ Bent/damaged rack assembly. ® Replace rack assembly.
® Pump external leakage. @ Service per Pump Diagnosis.
® Improper drive belt tension. ® Headjust belt tension.
@ Hose or cooler external leakage. ® Heplace as necessary.
@ Improper engine idie speed. ® Readjustidle.
@ Puiley loose or warped. @ Replace pulley.
@ Pump/flow pressure not o @ Referto Pump Service Diagnosis.
specification.
® Hose cooler line restrictions. @ Clear orreplace as reguired.

TG3117F

FORD INTEGRAL POWER RACK-AND-PINION STEERING GEAR

CONDITION

POSSIBLE SOURCE

ACTION

® Hissing Sound

NOTE: There is some noise in afl
power steering systems. One of
the most common is a hissing
sound most evident at standstill
parking. There is no relationship
between this noise and the
performance of the steering gear.

CAUTION: Do not hold stesring
wheel ai full iock more than five
seconds, as damage o power
steering pump may result.

©® Hiss may be expected when the
steering wheel is at the end of
travel or when turning at standstill.

]

Hiss is a normal characteristic of
rotary steering gears and in no way
affects steering. Do not replace
the rack assembly unless the hiss
is extremely objectionable. A
replacement rack will also exhibit
a slight noise and is not always a
cure for the condition. Investigate
for a grounded column or a icose
boot at the dash panel. Any
metal-to-metal contact will
transmit valve hiss into the
passenger compartment through
the steering column. Verify
clearance between flexible
coupling components. Ensure
steering column shaft and gear are
aligned so flexible coupling rotates
in a flat plane and is not distorted
as shafi rotates.

TG3022G
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DIAGNOSIS AND TESTING (Continued)

Sreering Sysiem, Power

External Leakage

When looking for leaks, use this procedure o pinpoint
the exact cause and location {o avoid mis-diagnosis:

1. Check for overfilled power steering pump
reservoir.

2. Wipe suspected area dry.

3. Check for power steering pump overflow and
seration.

4. Check for exact source of off. Example: il may
be running down from another area (engine, efc.)
and drip may not be leak point.

CAUTION: Do not hold the steering wheel
against a stop for more than three to five
seconds at a time, as damage to power
steering pump may result. Cycle the steering
wheel from stop to stop 10 times and check
for leaks. The beliows may have to be moved
back from the housing to see the leak.

5.  Some leaks are high pressure leaks and may
require holding steering wheel against stops to
seep outl.

6. Power steering gear assembly leaks fall into
several categories as listed in the Leakage
Diagnosis chart. The category determines which
seals or parts to replace. Refer to the
corresponding illusirations for the leak category.

LEAKAGE DIAGNOSIS

Leak Category

Part Reguired to Service

1. Hose fittings.

S

Loose—Tighten to specification—Do not over-tighten.

Plastic seals at tube nut—Plastic seals shouid be replaced sach
time hose is disconnected.

O-ring leaks—Replace hose.

2. Leak at {right or left} transfer line.

Loose—Tighten to specification—Do not over-tighten.
Replace plastic seals.
Repiace line assembly as required.

3. Leak at input shaft seal.

G ie & 6@

Replace inpus shaft seal kit. Rack and tie rod assembly removal is
not required.

4. Leak at either or both beilows.

Replace all gear housing and rack bushing seals. Do not disturb
transfer lines.

5. Leak at end of input shaft.

Replace input shaft valve assembly along with input shaft seal kit
Rack and tie rod assembly removal is not required.

8. Housing—porosity, cracked or siripped threads. @ Replace the housing assembly.
TG31i18F
NOTE: Whenever a gear assembly is disassembled TUBE NUT PLASTIC HOUSING
for seal replacement, the gear seal contact surfaces HOSE OR | ORING SEAL
should be checked for roughness and cleaned. TUBE ASSY
Replace components such as input shaft/valve
assembly or rack assembly only if the sealing =
surfaces cannot be cleaned satisfactorily with
crocus cloth. -
o ) \7/35\}/;\9 RING
é eR/ Fléax dceurs /
§ HERE, CHECK TORQUE
LEAK HERE REQUIRES ¢ @NSE%%';%’}\%E?EAL‘
NEW HOSE ASSY NOTE: ALWAYS REPLACE
(O-RING CAN NOT THIS SEAL AFTER LINE
BE REPLACED) REMOVAL. G5261-4

1963 Taurus/ Sable July, 1892




11-02-15 Steering System, Power 11-02-15

DIAGNOSIS AND TEST (Continued)

THE TEFLON SEAL MOUNTS
BETWEEN THE TUBE NUT AND
TUBE FLANGE

TEFLON

— SEAL
TUBE FLANGE
- G5362-A

CIACLED NUMBERS CORRESPOND , ,
TO LEAK POINT CATEGORIES iy O
IN THE LEAKAGE DIAGNOSIS CHART.

LEAKS ANYWHERE IN HOUSING
DUE TO POROSITY, CRACKS, OR
STRIPPED THREADS

G4431-C

Pump Noise, Atsugil Tast Procedure

NOTE: The power steering pump is serviced as an For test procedure refer to Section 11-00.
assembly. If any service is required, the entire pump
assembly must be replaced.

Refer to pump noise diagnosis chari.

1993 Taurus/Sable July, 1892



DIAGNOSIS AND TESTING (Continued)

Steering System, Power

14-02-16

Pump Noilse, Cll

Refer to the pump noise diagnosis chart.

PUMP NOISE DIAGNOSIS

COMDITION

POSSIBLE SOURCE

ACTION

& Power Steering

@ Check belt for proper tension or
glazing.

e Tighten or replace belt as required.

@ Pump Noisy

o Low fiuid level and possible
leakage.

e Refill 1o specified level. Purge air
from system. Check for leaks.
Service as required.

@ Swish-Type Noise

o Fluid fiow into the bypass valve of
" the pump valve housing with fluid
temperature below 54°C (130°F).

@ Normal nolse.

e Whine-Type Noise

© Aerated fluid, or cam contour
damaged.

@

Purge system of air. If condition is
niot resolved, replace rotor
assembly.

@ Clicking Mechanical-Type Noise

® Pump slippers too long, excessive
wear of pumping elements.
Excessive slipper to slot clearance,
or out of square slipper springs.

@

Replace rotor assembly.

© Chatler-Type Noise

@ Chipped comers on rotor outside

diameter or distorted slipper spring.

@

Replace rotor assembly.

e Other Cause of Noise

e improper assembly of components
such as slippers.

@ imperfections on rotor oulside
diameter or rotor end surface.

e Damaged rolor splines.

@ Hairine crack on cam inner surface.

® interference between rotor and
cam.

® Excessively wom or scored
pumping elements and pressure
plates.

@

Rebuild pump and replace
components as required.

® Replace rofor assembly.

@ Replace rotor assembly.
@ Replace rotor assembly.
@ Replace rotor assembly.

® Replace rotor assembly and
pressure plafes.

CG4088-C

The diagnosis charts provide procedures to resolve
typicai concerns encountered with the power steering
system.

Foliow the sequence indicated to save time during
condition identification and corrective action.

Electrical Component Diagnosis
Tools Required:

® Rotunda Digital Volt Ohmmeter 007-00001

@ Rotunda Inductive Dwell-Tach-Volt-Ohm Tester
058-00010

This portion of the power steering diagnosis refers
only to the electrical components of the VAPS gyster:

@ VAPS Control Module

® Speed Sensor

@ Actuator Vaive

@ Wiring Harness and Conneclors

1993 Taurus/ Sable July, 1982




11-02-17 Steering System, Power 11-02-17

DIAGNOSIS AND TESTING (Continued)

The procedure is a systematic method of determining
which of the above components, i any, require
servicing. Testing can be done using Rotunda Digital
Yolt Ohmmeter 007-00001, Rotunda Inductive
Dwell-Tach-Voit-Ohm Tester 058-00010 or equivalent.

! VARIABLE

TR VP FUSE
'“”:“g PANEL

VARIABLE
ASSIST POWER
STEERING
VAPS)
MODULE

VAPS TEST

CONNECTOR
See EVTM for more delsils
of this eircuit
G7176-A
VAPS Conneclor End View
Part
ltem Number Description
1 156 {(GY/0) Stepper Motor
2 5883(0/Y) Ground
3 | - Not Used
4 | 57 (BK) Ground
5 157 (BK) Ground
8 — Not Used
7 1 57{BK} Ground
8 | 806(W/LB) VAPS Test Connector
g 1| 188(GY/R) Stepper Motor
ol 16 | 150(DG/W) Vehicle Speed Sensor (VSS)
1 9 ' G7187-4 9E731

11 154 (P/LG) Stepper Motor

12 1 183{P/Y) Stepper Motor

13 | 200(BR) VAPS Test Connector

14 288 (P/ 0} Hot in RUN

1993 Taurus/Sable July, 1992



DIAGNOSIS AND TESTING (Continued)

A diagnostic connector is located in the engine

booster.

compartment near the brake fluid reservoir and brake

DIAGNOSTIC CONNECTOR

Ny /7
BRAKE FLUID/
RSEHVQi

FROMT OF VEHICLE

GB4z4-A

/%*C:\m

PINPOINT TEST A
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGNOSIS

TESTSTEP

RESULY ACTION TO TAKE

A1 | MODULE CHECK

- @ Turn ignition switch 1o OFF.
@ Locate tesi connector 14489 in engine
compartment near brake booster.

negative iead (BK) to vehicle ground.

\ {DVOM

@ Position DVOM where it can be observed.
® Stari engine.
@ Observe voltage reading on DVOM.

e Connect DVOM positive lead (R) to Circuit 806 and

G5315-A

Yoltage reads GO io A2,

11-14 volis

Voltage reads
zero

Yoltage reads
above 14 volis

GO to A3,

CORRECT over-voliage
condition then GO 1o A2.

1983 Tavrus / Sable July, 1882
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGNOSIS (Conlinuéd)

TEST STEP RESULT ACTIONTO TAKE
A2 | MODULE CHECK
& Turn ignition switch to OFF. Effort changes GO to A4,
® Connect an analog volimeter as in Step Af. with 2 sweeps
® Use jumper wire and ground Circuit 200. No effort change GOto AT,
with 2 sweeps
Effort change with GOic A19.
4 sweeps
No effort change GO0 A18.
with 4 sweeps
Effort change with GO to A20,
& sweaps
= No effort change GOto At2.
G5320-A with 6 sweeps
@ Start engine' Effort Change with GO to A20.
& Rotate steering wheel for approximately 90 0 sweeps
seconds noting any changes in stesring effort. The No effort change GOio A12.
effort required to turn the steering wheel should vary with O sweeps
between light and heavy in both directions.
@ After approximately 90 seconds, voitmeter will
show a sweep pattern four times between battery
voltage and zerc if module proveout is OK. Six or
zero sweeps if a sysiem component is
malfunctioning. After a five second pause, the
sweep pattern will be repeated.
@ Remove Circuit 200 ground before procesding to
next test.
A3 | FUSE CHECK
' ¢ Inspect.iuse located in fuse panel on LH side below Yes GOto A8,
instrument panel. No REPLACE fuse. GO to A1.

@ isfuse OK?
A4 | TESTDRIVE VEHICLE

@ Ensure VAPS system is connected. Change in sieering Diagnostics complete.
@ Drive vehicie up to 55 mph and set speed control. effort System is OK.
® Do steering efforts change and is effort balanced

{left vs. right turn direction)? 2;:;3; only at high GOtoA11.
@ While driving vehicle, note operation of
speedometer. No change in GO to AS.
steering effort
Efforts REPLACE sieering gear
unbalanced left to assembly. REPEAT A4.
right
A5 | SPEEDOMETER CHECK
® Note operation of speedometer and speed control Yes GO 1o AB.
{from Step A4). .
@ Are speedometer and speed control operating No iEgg!CE asrequired. GO

properiy?

@ The VAPS system requires a speed signal from the
vehicle speed sensor. If the speedometer or speed
conirol does not work, these sysiems should be
serviced using the appropriate diagnostic and
service procedures.

1993 Taurus/Sabie July, 1992



DIAGNOSIS AND TESTING (Continued)

11-02-20

PINPOINT TESTA
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGNOSIS (Continued)

TEST STEP

RESULT

ACTION TO TAKE

A6 | SPEED SENSOR CIRCUIT CHECK

@ Disconnect VAPS connector from moduie.
® Connect DVOM across Circuits 150 and 563.
e Measure resistance.

HARNESS 57 3 96
CONNECTCOR 56 GS32+-A

Resistanceis
between 150-225
ohms

Resistance is less
than 1580 or
greater than 225
ohms

REPLACE VAPS module.
GO 1o A4,

SERVICE harness. GO to
Ad.

A7 ‘ ACTUATOR (ELECTRICAL) CHECK

@ Turnignition switch to OFF.

@ Disconnect VAPS harness connector from module.
@ Connect DVOM to Circuits 485 and 496.

® Measure resisiance.

Resistance
between 43 and
70 ohms

Resistance less
than 43 or greater

GO to A8.

GO0 A0,

Turn ignition switch to RUN.

Wait five seconds.

Measure DC voltage between Circuit 485 and
ground. Then measure voltage between Circuit 436
and ground.

@ One ofthese two circuits should be greater than 10
volis and the other iess than 2 volis.

[ ]

e Do voliage readings check OK?

496 497

HARNESS
CONNECTOR

= 495 498
G5323-A

® Repeat the two steps above for Circuit 487 and 4988.

) : . . than 70 ohms
208 200 487 498 150
P
=1 \ [OHMS
&/@ 0 8Q9RQ
o & 56 3\ ) -
HARNESS CONNECTOR 496 G5322-A
® Connect DVOM to Circuits 497 and 488.
@ Measure resistance.
A8 | HARNESS VOLTAGE AT ACTUATOR CONNECTOR
@ Turn ignition switch to OFF. Yes GO to AS.
@ Verify that VAPS connector is connected to VAPS No REPLACE VAPS module
module. .
@ Disconnect actuator connector from VAPS harness GOto A2.
connector.

1993 Taurus/Sable July, 1892
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ering System, Power

11-02-21

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A

VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGNOSIS (Continued)

TEST STEP

RESULT

ACTION TO TAKE

A9

ACTUATOR (MECHANICAL) CHECK

® Turn ignition switch tc OFF.

@ Remove actuator as outlined.

@ Heconnect actuator connector to VAPS harness
connector.

@ Attach DVOM to diagnostic connector {near brake
booster) as shown.

52 ‘@54'5
il §5

G5315-A

® Turn ignition switch to ON.

@ The module will go through a diagnostic check,
consisting initially of the 90 second efforis change
seguence.

@ lf the actuator is mechanically operable, the
actuaior valve will move between iis two limits of
travel. This movement can be detected by watching
the valve spring expand and relax between the
travel limits.

@ Does spring move?

—SPRING

ACTUATOR
ASTUATOR

G5316-A

Yes

No

REPLACE steering gear
assembly. GO to A2.

REPLACE actuator. GO to
A2,

A10

ACTUATOR (ELECTRICAL) CHECK

@ Turn ignition switch to OFF.

® Disconnect actuator connector from harness
connector.

® Connect DVYOM to Circuits 495 and 4986.

@ Measure resistance.

487
498

GE317A

@ Connect DVOM to Circuit 487 and 488.
@ Measure resistance.

Hesistance
between 43 and
70 chms

Resistance less
than 43 or greater
than 70 ohms

GOtoAll.

REPLACE actuator. GO to
A2.

1993 Taurus/ Sable July, 1082
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IAGNOSIS AND TESTING (Continued)

PINPOINT TESTA
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGNOSIS (Continued)

TEST STEP RESULT ACTION TO TAKE
A11 | CONTINUITY CHECK
Turn igniticn switch to OFF. Yes GO to AS.

Disconnect module connector from module. N

. o
Disconnect actuator connector from actuator.
Check continuity of Circuit 485 from module
connector to actuator connector.
@ Repeat for Circuits 296, 487 and 498.
e Do all circuits check OK?

A12 | VAPS HARNESS AND CONNECTORS CHECK

SERVICE harness. GO 1o
A2,

@ o e

® Turn ignition switch to OFF. | No GOto AlS.
@ Disconnect VAPS connector from module.
® Connect positive lead of DVOM to Circuit 57 and Yes gggg%%h‘gness.

negative lead to ground.
@ Measure resistance.
e Isresistance greater than 15 ohms?

298 200 497

i

563 Gs324-A

NOTE: All doors and hood must be closed for proper
resistance readings.

1983 Taurus/Sable July, 1882
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DIAGNOSIS AND TESTING (Continued)
PINPOINT TEST A
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPORNENT DIAGNOSIS {Continued)
TEST STEP RESULT ACTION TO TAKE
AT3 | VAPS HARNESS AND CONNECTORS CHECK
@ Disconnect VAPS connector from module. Yes GOto Al4.
® Connect DVOM as shown. No SERVICE harness.
REPEAT A13.

208 200 497 498 150

1L

-.\ ke
496

606 VIP 57 968 gt

DVOM
v

@ Turn ignition switch to ON.

® Measure voltage at each circuit {(Circuit 57 to

ground).
@ Are voltage readings near given values?

+
6

Yolis
Row Circuit Function {BC)
Top 288 Power Battery
Top 200 Diagnostic <.1
Top 497 Actuator <.1
Top 498 Actuator <.1
Top 150 Speed Sensor —
. Top 485 Actuator <.1
Bottom 806 Diagnostic <.1
Bottom 57 Ground <.1
Bottom 563 Speed Sensor —
Bottom 496 Actuator <.
Bottom — ViP <.1

1993 Taurus/Sable July, 1992
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IAGNOSIS AND TESTING (Continued)

PINPOINT TEST A
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGHNOSIS (Continued)
TEST STEP RESULT ACTION TO TAKE
A4 | VAPS HARNESS AND CONNECTORS CHECK
@ Turnignition switch to OFF. Yes GOicA15.
@ Measure resistance between Circuit 57 ground and No SERVICE harness. GO 1o
all other indicated circuits. AT ’
® ConnectDVOM as shown. :
298 200 497 498 150
| [ 495

\YeRe 0 Qj
L SOT L s
806 VIP 57 583 gs318.4

@ Measure resistance of each circuit, by moving
positive lead.
® Isresistance near given values?

Typlcal
Row Circuit Function Value (ohm)
Top 288 Power 3.6
Top 200 Diagnostic Open
Top 497 Actuator Open
Top 498 Actuator Open
Top 150 Speed Sensor 195
Top 485 Actuator Open
Botitom 508 Diagnostic Open
Bottom 583 Speed Sensor 0.8
Bottom 498 Actuator Open
Bottom —_ ViR Open
A15 | ACTUATOR (ELECTRICAL) CHECK
© Connect VOM to Circuit 495 and 486. Resistance REPLACE VAPS module.
@ Measure resistance. between 43 and GO o A2,
70 ohms
xo a0 &7 a8 B g rester e e,
N T than 70 ohms
E j =1 W i
SO0 =m_ 000
Soé \57 gssx ..............
HARNESS CONNECTOR 496 G5322-A

@ Connect VOM to Circuit 497 and 498.
® Measure resistance.

1993 Taurus/ Sable July, 1982
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGNOSIS (Continued)
TESTSTEP RESULT ACTION TO TAKE
A18 | VAPS HARNESS AND CONNECTORS CHECK
@ Turnignition switch to OFF. No GO to A17.
® Disconnect VAPS connector from module. ”
& Connect positive lead of BVOM to Circuit 57 and Yes E?WECE harness. GOto
negative lead to ground. -
& Measure resistance.
@ Isresistance grealer then 15 ohms?
S 298 200 497 57 498 150
\ | = [ /e
7; A
AloNefe)

Hi EC)OQ

563 G5324-A

NOTE: All doors and hood must be closed for proper
resistance readings.

A17 | VAPS HARNESS AND CONNECTORS CHECK

® Connect positive lead of DVOM to Circuit 288 and Yes GOto A18.
negative lead to Circuit 57.
@ Turnignition switch to ON. No SERVICE hamess. GOto
& Measure voliage. ‘
@ Turn ignition switch to OFF.
@ DoesDVOM read 12 volis?

A18 | CONTINUITY CHECK

@ Check continuity of Circuit 6086 from diagnostic Yes REPLACE module. GO 1o
connector to moduie connector. A1,
@ ls Circuit 506 OK? No SERVICE Circuit 606. GO

to A1.

A19 | VAPS HARNESS AND CONNECTORS CHECK

{(VIP PIN)

® Turnignition switch to OFF. Yes GO to A4.

@ Doors and hood must be closed for proper reading.

% Connect DVOM as shown. No zERWCE harness. GO to
® Measure resistance between Circuit 57 {ground} :

and VIP Pin 7. Typical resistance is infinite.
Measure voltage between Circuit 57 {ground) and
YIP Pin 7. Typical voliage is less than 0.1 voli.

® Isresisiance and vollage near given values?

S

GO
g

GB325-A

1993 Taurus/ Sabile July, 1862
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST &
VARIABLE ASSIST POWER STEERING ELECTRICAL COMPONENT DIAGNOSIS (Continued)

TEST STEP RESULY ACTION TO TAKE

A20 | VAPS HARNESS AND CONNECTOR CHECK

{DIAGNOSTIC CONNECTOR)

@ Turn ignition switch to OFF. Yes Goto AZ2.

® Doors and hood must be closed for proper readings.

@ Disconnect VAPS harness connector from moduie. No . §§RWCE harness. GO to

@ Connect DVOM as shown. :

@ Measure resisiance between Circuit 608 of VAPS

harness connector and Circuit 606 of diagnostic
connector. Typical resistance is 2.0 ohms or less.

@ Measure voltage between Circuit 806 of VAPS
harness connector and Circuit 606 of diagnostic
connector. Typical voltage is less than 0. 1.

@ Move leads to Circuit 200. Measure resistance
between Circuit 200 of VAPS harness connecior and
Circuit 200 of diagnostic connectors. Typical
resistance is 2.0 ohms or less.

© Measure voltage between Circuit 200 of VAPS
harness connector and Circuit 200 of diagnostic
connector. Typical voitage is less than 0.1 volt.

e Isresistance and voltage near given values?

DIAGNOSTIC VAPS HARNESS
cowwg;ioa 6?6 200 CONNECTOR

—3
DVOM
‘-

99

200/

GE251-A

TG5308D

Tie Rod Articulation Torgue Check
Tools Reguired:

© Hook Spring Scale T74P-3504-Y
@ Tie Rod End Remover TOOL-3290-D

This check may be done with the gear on or off the

vehicle.

1. Disconnect tie rod end from spindle using Tie Rod
End Remover TOOL-3290-D or equivalent.

2. Hook Spring Scale T74P-3504-Y over tie rod end
and measure force required to move tie rod.

3. fforce required to move tie rods is not between
8.9N and 45N (2 Ib and 10 Ib), replace tie rod.

8.9-44.5 N
#(2-10 LBS})
7 PULL EFFORT

SPRING SCALE
o TOOL
T74P-3504-Y

CHECK CAN ALSO BE
MADE WITH BELLOWS INSTALLED

G2§77-C
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{Continued)

Externsl Leakage TUBE NUT PLASTIC HOUSING

. . . . SEAL
When looking for leaks, use this procedure to pinpoint TR OB
the exact cause and location 1o aveid misdiagnosis: ,

1. Check for overfilled power steering pump PR, -
reservoir.

2. Wipe suspected area dry.

3. Check for power steering pump overflow and ,
aeration, N

4. Check for exact source of oil. Example: Gil may
be running down from another area {(engine, etc.)
and drip may not be leak point.

SNAP RING

é y i LEak occungé
¢ I\ HERE, CHECK TORQUE

/ & \YAND REPLAGE SEAL,
CAUTION: Do not hold the steering wheel NEW HOSE AGSY © ENECESSARY.
against a stop for more than three to five (O-RING CAN NOT THIS SEAL AFTER LINE
seconds at a lime, as damage to power BE REPLACED) REMOVAL. G5361-A

steering pump may resull. Cycle the steering
wheel from stop-to-stop 10 times and check
for leaks. The bellows may have to be moved

back from the housing to sees the leak. THE TEFLON SEAL MOUNTS -
. BETWEEN THE TUBE NUT AND -
5. Some leaks are high-pressure leaks and may TUBE FLANGE .
require holding steering wheel against stops to
seep out.
; ; — TEFLON
6. Power steering gear assembly leaks fall into —— SEAL
several categories as listed in the Leakage
Diagnosis chart. if the leak cannot be serviced by — TUBE FLANGE o2
tightening a fitting to the specified toque, replace G5962-
the gear.
LEAKAGE DIAGNOSIS
Leak Category Part Required to Service
1. Hose fittings. a. Loose-Tighten to specification—Do not over-tighten.
b, Plastic seals at tubs nut—Plastic seals should be replaced
each time hose is disconnected.
2. Leak at {right or left) transfer line. a. Loose—Tighten to specification—Do not over-tighten.
3. Leak at input shaft seal. a. Replace gear assembly.
4. Leak at either or both bellows. &. Replace gear assembly
5. Leak at end of input shaft. a. Replace gear assembly.
6. Housing—porosity, cracked or siripped threads. a. Replace gear assembly.
TG5423A
CIRCLED NUMBERS CORRESPOND 3 g HOTE: POINTS
TO LEAK POWNT CATEGORIES 2 ggg @i:mm
IN THE LEAKAGE DIAGNOSIS CHART ~ LEAKS ANYWHERE I HOUSING
) DUE TO POROSITY, CRACKS, OR & BEHINDG ACTUATOR
.~ STRIPPED THREADS °
i
2,
i
18] -
4 G5422-8
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REMOVAL AND I

STALLATION

Steering System, Power

Remote Reservoir

Removal

1. Loosen inlet and outlet hose clamps.

2. RBemove hoses and allow fluid to drain into a

container.

3. Bemove retaining screw and reservoir from
attachmenis.

Installation

1. Position reservoir to attachments. Tighten
retaining screw to 6-8 Nem (54-70 lb-in).

2. Install hoses. Tighten clamps to 1.4-2 Nem (13-17
lo-in}.

3.  Fill reservoir to proper level. Refer to Section
11-00.

o

Remove engine damper sirut. Refer to Section
03-018.

Remove power steering beit.
Raise vehicle on hoist. Refer to Section 00-02.
Remove right front wheel and tire assembly.

Position jack under engine. Remove right rear
engine mount. Refer to Section 03-01B.

Remove power steering pump pulley.

Position drain pan. Remove pressure and return
lines from pump.

9. Remove four pump retaining bolts (three in front,
one in rear) and remove pump.

@ ;s W

w o~

instaliation

1. Position pump and install retaining bolts. Tighten
retaining bolts to 20-32.5 Nom (15-24 lo-ft).

2. Install pressure and return lines to pump. Remove
drain pan. .

3. install power steering pump pu%ﬁey:‘ o

Install right rear engine mount and remove jack.
Refer to Section 03-01B.

5. Install right front wheel and tire assembly. Tighten
wheel lug nuts to 115-142 N-m (85-105 Ib-ft).

Lower vehicle.

Install belt to pump puliey.

Install engine damper strut.
Connect negative battery cable.

10. Fill power steering fluid to proper level. Refer to
Section 11-00.

®©o~NOe

HOSE CLAMP STUDS TO BE
POSITIONED AS SHOWN G5211-C
Part
item Number Description
1A 1 W611101-S2 Screw
2 | 3R700 Power Steering Reservoir

Assy

3B | 380462-510C Clamp (3 Reg'd)

4 | 3493 Hose
58 | ©7242-8S100 Clamp (2 Req'd)

6 | 3691 Hose

7 13490 Bracket Assy

8 | NB0O3710-S Rivet (2 Req'd)

A Tighten to 6-8 Nem (54-70
Lb-in}

B Tighten to 1.4-2 N-m (13-17
Lb-in)

Power Steering Pump

Removal
1. Disconnect negative battery cable.

Tie Rod End Replacement
Tools Reguired:

e Tie Rod End Remover TOCL-3200-D
Steering Gear Installed

Removal

1. Remove and discard cotter pin and nut from worn
tie rod end bail stud.

2. Disconnect tie rod end from steering spindle,
using Tie Rod End Remover TOOL-3280-D or
equivalent.

3. Hold tie rod end with a wrench and loosen tie rod
jam nut.

4. Note depth to which tie rod was located by using
the jam nut as a marker. Grip tie rod with a pair of
suitable pliers, and remove rod end assembly
from tie rod.

instaliation
1. Cleantierod threads.

2.  Thread new tie rod end into tie rod to same depth
as removed tie rod end.

1993 Taurus/Sable July, 1982
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11-02-29

Steering System, Power

VAL AND INSTALLATION (Continued)

Place tie rod end stud into steering spindie.
Ensure front wheels ars pointed straight ahead
before connecting stud to spindle.

Install 2 new nut on tie rod end stud. Tighten nut o
48 N (35 ib-f1), and continue tightening nut to
giign next casteliation of nut with cotter pin hole in
stud. install a new cotier pin.

Set toe 1o specification.: Refer to Section 04-00.
Tighten jam nut to 47-88 Nem (35-50 lb-f1).

Steering Gear
Except Taurus LX

Removal

1.

2.

N ok

w

10.
i1

12.

From inside vehicle, remove nuts retaining
steering shaft weather boot to dash pansl.

Remove two bolts retaining intermediate shaft to
steering column shaft,

Set weather boot aside. Remove pinch bolt at
steering gear input shaft and remove intermediate
shaft,

Raise vehicle on a hoist. Refer o Section 00-02.
Remove LH front wheel,
Remove heat shield.

Cut bundling strap retaining hydraulic pressure
and return fines to gear.

Remove tie rod ends from spindles.

NOTE: The pressure and return lines are on the
front of the valve housing. Do not mix them with
the transfer lines on the side of the valve.

Place a drain pan under vehicle and remove
hydraulic pressure and return lines from sieering
gear.

NOTE: The bolts are pressed into the gear
housing and should not be removed during gear
removal.

Remove gear retaining nuts.

Push weather boot end into vehicle and lift gear
out of mounting holes. Rotate gear so input shaft
witl pass between brake booster and floorpan.
Carefully start working steering gear out through
L.H fender apron opening.

NOTE: ¥ steering gear seems {0 be siuck, check
RH rod to ensure stud is not caught on any
obstacie.

Rotate input shaft so that it clears LH fender
apron opening and complete removal of steering
gear.

instaliation

1.

Install new plastic seals on hydraulic line fitlings
as outlined.

Insert steering gear through LH fender apron.
Fotate input shaft forward to completely clear
fender apron opening. To allow gear to pass
between brake booster and floorpan, rotate input
shaft rearward.

Align steering gear bolts 1o bolt holes and install
retaining nuts. Tighten to 115-135 Nem {85-100
to-f2).

Lower vehicle.

NOTE: Swivel movement of lines is normal when
fittings are properly tightened.

From engine compartment, install hydraulic
pressure and return lines. Tighten pressure line to
20-35 Nemn (15-25 Ib-f1), and return line to 20-35
Nemn {(15-25 [b-fi).

Raise vehicle.

Secure pressure and return lines to fransfer tube
with bundling strap as shown.

BUNDLING
STRAP
95873-S101

. 3F524 ASSY ()

3N824 ASSY

3A713 ASSY

3A713'ASSY ‘%i’.’

SECTION & 'K casszs

8. Instal heat shieid.

8. Install tie rod ends o spindies. Tighten castellated
nuts to minimum of 48 Nom (35 1b-ft). If necessary,
tighten slightly more to align slot in nut for the
cotter pin.

10. Instali a new cotter pin.

11. Install LH front wheel and lower vehicle.

12. From inside vehicle, pull weather boot end out of
vehicle and install over valve housing.

13. From inside vehicle, install intermediate shaft to
steering gear input shaft.

14. Install inner weather boot to floorpan.

18. Install intermediate shaft to steering column shafi.

16. Fill power steering system with premium power
steering fluid EBAZ-19582-AA (ESW-M2C33-F)
or equivalent.

17. Check system for leaks and proper operation.

18. Adijust toe settling. Refer to Section 04-00.

Taurus LX and Sable

Removal

1. Frominside vehicle, remove nuts retaining
steering shaft weather boot to dash panel.

2. Remove iwo bolts retaining intermediate shaft io
steering column shaft.

3. Set weather boot aside. Remove pinch bolt at

steering gear input shaft and remove intermediate
shaft.

1993 Taurus/ Sabie July, 1992
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VAL AND INSTALLATION (Continued)

4. Raise vehicle on a twin post hoist and remove 6. Hemove tie rod cotier pins and nuts, and remove
front wheel and tire assemblies. Refer to Section tie rod ends from spindle.
60-02. 7. Remove tie rod ends from shaft. Mark position of
) jam nut to maintain alignment.
=== == 8. Remove nuts from gear-to-subframe retaining

= bolts.

g

LOWER CONTROL
55 SIDE SHOWN .
LH SIDE SBALAR ABM ASSY : G5793-A
//: e 4
*4 Gs782-A 0. Remove rear subframe-to-body retaining bolts.
. o 10. Remove exhaust pipe-to-catalytic converter
5. Support vehicle with jackstands under rear edge attachment.
of subframe.

EXHAUST PIPE
Ly

AT

CATALYTIC CONVERTER G5158-A

11. Lower twin post hoist carefully until subframe
separates from body; approximately four inches.

12. Remove heat shield band and fold shigid down.

1993 Taurus/ Sable July, 1882



11-02-31 Steering Svstem, Power

REMOVAL AND INSTALLATION (Continued)

13. Disconnect VAPS electrical connectors.

_ ACTUATOR
" ASSY

A -
VAPSELECTRICAL | | \ |

CONNECTOR @5158-A

14. Rotate gear to clear bolts from subframe and pull
left to facilitate line fitting removal.

15. Place a drain pan under vehicle and remove line
fittings.

18. Remove LH sway bar link.

17. Remove gear assembly through LH whese! well.

LH SWAY
~_ BAR LINK

11 LOWER CONTROL
| ARm

TIE ROD

G5160-A
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REMOVAL AND INSTALLATI (Continued)
installation 3. Insiall gear through LH wheel well.
1. Install new TFE O-rings on line fittings as outlined 4. Install power steering line fittings to gear
in Pressure and Return Line Seal Replacement. assembly.
2. Place gear retaining bolis in gear housing. 5. Install VAPS electrical connectors.
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G5158-A

‘ CONNECTOR

6. Position gear into subframe. 9. Attachtie rod ends to spindle. install nuts and
7. Install tie rod ends onto shaft. new cotter pins.

8. Install band on heat shield.

1093 Taurus/ Sable July, 1882
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REMOVAL AND INSTALLATION (Continued)

Steering System, Power

10. Attach sway bar links.

LH SWAY
BAR LINK

LOWER CONTROL
ARM

G5181-A
____M

e EXHAUST PIPE

11. Raise hoist until subframe contacts body.
12. Install subframe retaining bolts.

13. Install gear-to-subframe nuis and tighten to
115-135 Nom {85- 100 b-1).

14. Attach exhaust pipe o catalytic converier.

L

|
CATALYTIC CONVERTER

G5188-A

1993 Taurus/ Sable July, 1892
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VAL AND INSTALLATION (Continued)

16,

18.
17.

18.

i8.
20.

21.

22.

23.
24.

install tire and wheel assemblies. Tighten whesi
lug nuts to 145-142 Nem (85-105 Ib-1).

Remove iackstands and lower vehicle.

From inside vehicle, push weather boot end out of
vehicle and install over valve housing.

Install intermediate shaft to steering gear input
shaft. Tighten bolt to 4 1-51 Nemn (30-38 ib-ft).

install inner weather boot {o floorpan.

Install intermadiate shaft to steering column shaft.
Refer {o Section 11-04.

Fill with premium power steering fluid
EBATZ-19582-AA (ESW-M2C33-F) or equivalent.

Bleed power steering system. Refer to Section
11-00.

Check system for leaks and proper operation.
Adiust toe setting. Refer to Section 04-00.

Pressure and Return Lines
Taurus/Sable

Removal

1.
2.
3.

Disconnect battery ground cable.
Remove remote air cleaner.

Disconnect elecirical connector in back of
radiator fan motor.

Disconnect slectrical connector from purge
valve.

Remove radiator fan shroud.

Disconnect integrated module harness from
headiamp harness and piace module on top of
engine o provide accessibility to power steering
lines.

Remove wiring harness guide retaining screws
and position guide aside.

Remove screw at pressure and return line
bracket.

Remove anti-rattie clip.

NOTE: Removal of pressure switch may allow for
additional tool clearance.

10.

11,

12.

13.
i4.

15.

Disconnect electrical connscior on power
stesring pressure swiich at steering gear.

Remove plastic strap attaching tubes to steering
gear.

Remove pressure line fitling at power stesring
pump using a 5/8-nch open-end wrench.

Loosen clamp and remove return line at pump.

Remove return line fitting at steering gear using an
18mm open-end wrench.

Remove pressure line fitting at steering gear,
using an 11/ 16-inch open-end wrench.

instalistion

NOTE: Pressure and raturn fiftings have the same
thread size. Ensure the pressure nut {(gold color) on

line

is instalied in the pressure port, and that the check

vaive is properly oriented. The return fitling s silver
colored and longer than the pressure line fitting.

1.

15

10.

11,
12.
13.

Position power steering lines in vehicle and
connect lines at power steering pump-and
steering gear. Tighten fifting(s) to 34-46 Nem
(26-33 I-ft). Tighten hose clamps {0 1.4-2 Nem
(1317 lo-in).

Install screw at pressure and return line bracket.
Install anti-rattle clip.

Install plastic strap attaching lines to transfer tube
on steering gear.

Connect power steering pressure slectrical
connector to switch.

Install wiring harness guide.

Position integrated module to top of fan shroud
and connect module harness o headiamp
harness.

Install fan shroud.
Connect electrical connecior (o purge valve.

Connect electrical connector to radiator fan
motor.

install remote air cleaner.
Connect batiery ground cable.
Fill system. Refer o Section 11-00.

1963 Tavrus/ Sable July, 1882
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Steering System, Power 11-02-35

VAL AND INSTALLAT

3.0l Engine

G4158-E
Part Part

ftem Number Description item Number Description

1| 12287 Engine Coil Bracket 7 | 3ATI9 Pressure Hose Assy

2 |3C510 Bracket Assy 8B | N821839-52 Nut

3 :38511-82 Clip g | 3N824 T-Fitting Assy

4 1 3A713 Power Steering Line Assy 10 | 85873-8101 Retainer

5 | 3F824 Power Steering Line Assy A Tighten t0 4.5-5.7 Nem (40-50

6A | N610859-52 Bolt Lb-n) .

{Continued) B z&gsn t08.1-13N-m (6-9

Supply Ling—HReservoir to Pump

Taurus SHO

Removal

1. Disconnect battery ground cable.

2. Remove engins damper shock. Refer to Section
03-01B.

3. Remove power steering beli.

4. Loosen supply line hose clamp at reservoir and
remove hose.

5. Drain fluid info a suitable container,

6. Remove strap retaining supply line to return line.

7. Raise vehicle on hoist. Refer 1o Section 00-02.

8. HRemove RH front whes! and tire.

8. Position adjustable jack under engine.

10. Remove RH rear engine mount. Refer to Section

03-01C.

11. Remove power steering pump puliey.
12. Position drain pan under pump.

13. Disconnect supply line at pump.

14. Remove supply line from vehicle.
Installation

1. Position supply line in vehicle.

2. Connect supply line hose to pump. Tighten hose
clamp to 1.4-2 N-m (13-17 ib-in).

Install power steering pump pulley.
Install RH rear engine mount.
Remove jack.

Install wheel and tire. Tighten wheel lug nuts 1o
118-142 Nom (85-105 Ib-#1).

Remove drain pan.
Lower vehicle.
9. Instali engine damper shock.

2R
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REMOVAL AND INSTALLATION (Continued)

10. Install strap to secure supply line to return line.
11. Connect baitery ground cabile.
12, Fill system. Refer to Section 11-00.

Pressure Line

Taurus SHO

Removal

1. Disconnect battery ground cable.

2. Remove engine damper shock. Refer to Section
03-018.

Remove power steering beli.

Raise vehicle. Refer to Section 00-02.
Remove RH front wheel and tire.
Position jack under engine

Remove RH rear engine mount. Refer to Section
03-018.

Remove power steering pump pulle
9. Position drain pan under pump.

10. Remove pressure line fitling at power steering
pump.

11. Cut tie straps and remove heat shield around
steering gear assembly.

12. Remove shift inkage mount bracket from
transaxle 1o gain access to high pressure line at
gear housing.

- “NSHFT ¢
HiGH PRESSURE Seteoron % @

No ;e W

@

SHIFT MOUNT ) [
BRACKET /7

v

13. Disconnect electrical connector on power
steering pressure switch at steering gear.

14. Remove pressure line fitting at steering gear.
18. Remove high pressure line from vehicle.
instaliation

1. Position high pressure l line in vehicie and connect
iine at power sieering pump and stearing gear.

2. Connect electrical harness to power steering
pressure switch.

/ J 7 TrRansaxLE
/ BOLT HOLES ~ ASSEMBLY
LOCATION G5437A

o

Inatall shift linkage mount bracket o transaxie.

Position heat shield around sieering gear
assembly and install tis straps.

Femove drain pan.

install power steering pump pulley.
install RH rear engine mount.
Remove jack,

Install wheel and tire. Tighten wheel lug nuis io
145-142 Nomn (85-105 Ib-ft).

10. Lower vehicle.

11. Install power steering belt.

12, Install sngine damper shock.

13. Connect battery ground cable.

14, Fill system. Befer to Section 11-00.

B
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Cooler Lines

Steering Gear to Cooler

Taurus SHO

Removal

1. Disconnect battery ground cabie.

5. RPaise vehicle. Refer to Section 00-02.

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

4.  Remove shift mount brackst.

5. Cut tie straps and remove heat shield from
stesring gear.

6. Disconnect hose at steering gear.

7. Lower vehicle

8. Remove hose from vehicle.

Instaliation

1.  Position hose in vehicle.

Raise vehicle.

Connect hose at steering gear.

Position heat shieid and install tie straps.
Insiall shift mount bracket.

Connect line to cooler and tighten clamp to 1.4-2
Nem (13-17 lb-ind.

Lower vehicle.
Connect battery ground cable.
9. Fill system. Refer to Section 11-00.

oo s e
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Cooler to Reservoir

Taurus SHO

Removal

1. Disconnect batiery ground cable.

2. Raise vehicle. Refer 1o Section 00-02.

1603 Taurus/ Sable July, 1892




