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VEHICLE APPLICATION

Taurus /Sable and Taurus SHC.

DESCRIPTION

The power steering pump has a service identification
tag to identify assemblies for service purposes. The
tag is located on reservoir body and coniains
information as shown below.

Power Steering Pump Model identification

EXAMPLE MODEL
-

)

q N,

7 § AN
YEAR MONTH SHIFT DAY

G4166-D
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11-00-2 Steering System-—Service 14-00-2

DESCRIPTION (Continued)

NUMBER

SERIAL
NUMBER

PRODUCTION NUMBER
(PER SHIFT/PER DAY)

MONTH

DAY 1

3.  Check hoses for cut O-rings.
Turning Effort Check

Ensure front wheels are properly aligned and tire
pressure is correct before checking turning effort.

1. Park vehicle on dry concrete and set parking
brake.

2. Idie engine for two to thres minutes. Turn steering
wheel to the left and right several times to warm
fluid 10 43-49°C (110-120°F).

3. With engine running, attach a pull scale to rim of
steering wheel. Measure pull required to turn
wheel one complete revolution in each direction.
Refer to Specifications at end of this Section for
acceptable measurements.

% THROUGH 31 HEFT
CT.-X
N 3-DAY
vy ANIGHT
G5228-B
TESTING

Preliminary Tesis

Make the following preliminary tests before power
steering disassembily.

Air Bleeding

it bubbles are present in the power steering fluid, bleed
the system as follows:

1. Filireservoir.

2. - Run engine until fluid reaches normal operating
temperature of 74-79°C (165-175°F).
CAUTION: Do not hold whee! in the far left or
right position, or damage to power steering
pump may result.

3. Turn steering wheel all the way to the left and
right several fimes.

4, Check fluid level.

5. Hairis still trapped in system, refer to Purging
Power Steering System of Air.

Fluid Level Check

1. ldie engine for two to three minutes. Turn steering
wheel all the way to the lsft and right several
times to warm fiuid 10 43-48°C (110-120°F).

CAUTION: Do not overfill reservoir,

2. Check fiuid level in the power steering reservoir.
Fluid level should be at the COLD FULL mark. i
level is low, add Premium Power Steering Fluid
EBAZ-19582-AA (ESW-M2C33-F) or equivalent.

Pump Belt Check

Replace and adjust broken, glazed or worn pump
belts. Refer 1o Section 03-085 for adiusiment
procedures.

Fluld Leak Check

Il

. With engine idling, turn steering wheel ieft to right
several times. Check all possible leakage points.

2. Tighten all loose fittings. Replace damaged lines
and seals.

Pump Flow and Pressure Test

Before performing pump flow and pressure est,-
complete the following checks for conditions which
could cause loss of power assist. Take corrective
action if necessary.

1. Check pump reservoir for proper fluid level.
2. Check tires for correct air pressure.

3. Check pump beli for proper tension.

4. Check pump for correct model and vehicle

application.

8.  Check for correct size pulleys on pump and
engine.

6. Check entire system for damage. Replace parts,
if necessary.

If the above items are correct, or have been

corrected, and the lcss of assist still exists, test power
steering pump flow and pressure o determine whether
the troubile is in the pump, power steering gear or
hoses.

Test Equipment
1. Engine tachometer.
2. Thermometer: -17.8° to 148.8°C {0° 10 300°F).

3. Rotunda Power Sieering System Analyzer
014-00207 or equivaient.

4. Setof adapier fittings.

The test procedure used in conjunction with the
Rotunda Power Steering System Analyzer or
equivalent provides a method for checking the
complete power steering system. This analyzer can
be used to determine the cause of hard steering
and/or lack of assist concerns.

The analyzer provides readouts for the following:

@ System Back Pressure

@ Pump Flow

@ Steering Gear Internal Leakage
@ Pump Relief Pressure
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TESTING (Continued)

Stoering System-—Service

The interpretation of the above readouts will determine
which of the following conditions or components are
the cause of the concern:

@ Restriction in Hoses or Fittings

@ Sticking Gear Valve

® Inefficient Pump Cam Pack

@ Sticking Relief Valve

@ Binding in Suspension

Taurus/Sable

ROTUNDA
POWER
STEERING

014-00207

RETURN LINE
ASSY 3A713

PRESSURE LINE ASSY
34719

Test Procedure

1. Loosen power steering line bracket at rear of
engine.

2. Disconnect the high-pressure line from the pump
and connect it into the appropriate hose adapter
of the analyzer. For Taurus SHO, fitting
014-00208 or equivalent.

3. Thread the other analyzer adapter into pump. On
Taurus SHO, thread the adapter info the steering
gear.

4. Connect analyzer hoses to adapters. Tighten
both connections to 20 Nem (15 Ib-f1) maximum.

SYSTEM ANALYZER

STEERING
GEAR
3504

G4167-D

1993 Taurus/Sable July, 1982



11-00-4 Steering System—Service 11-00-4

TESTING (Continued)

Taurus SHO

G5225-C

Part
item Number Description

1 [ 3R700 Power Steering Reservoir
2 1 — Pressure Hose From Pump

3 | 014-00207 Rotunda Power Steering
System Analyzer

30746 Cooler Assy

3F731 Hose Assy

3A718 Hose Assy

3A874 Power Steering Pump Assy

~N® O H

5. Add power steering fluid to the pump, on
Taurus /Sable or reservoir on Taurus SHO i
required. Start the engine and run it for
approximately two minutes at idle.

8. Record the following:

a. Flow: liters/min {galions/min) at 78° £ 2°C
{(i72° £ 5°F).

b. Pressure: kPa{psi)at 78° 4+ 2°C{172°
+5°F) at idle with the gate valve fully open.

@ [f flow is below 5.7 liters/min (1.5
gallons/min), Taurus/Sable, or 8.3
liters / min (2.2 galions / min) Taurus SHO,
the pump may require service. However, at
this point, continue the diagnosis. Check
flow and relief pressure against the model
pump being tested.

@ If pressure is above 1034 kPa (150 psi),
check hoses for restrictions.

10.

11.

Partially close the gate valve to build up 5100
kPa (740 psi). Observe and record flow,
liters/min (gallons /min) at 78° £ 2°G (172° +
5°F}.

if flow drops to a level lower than the value,
disassemble the pump and replace the cam pack.
i the pressure plates are cracked or worn,
replace them. Continue with diagnosis.

On Taurus SHO, if flow drops to a level lower than
3.4 liters /min {0.9 gallons / min) replace pump.

Completely close and partially open gate vaive
three times. {Do not allow valve to remain ciosed
for more than five seconds.) Observe and record
pressure, kPa {(psi).

Refer to the chart for pressure specification for
the applicabie pump model and vehicle
application. If pressure recorded is lower than
minimum specification, replace flow control valve
in the pump used on Taurus/Sable. On Taurus
SHO, replace pump. -

If the pressure recorded is above maximum
specification listed, the flow control vaive in the
pump should be removed and cleaned or
replaced on Taurus/ Sable. On Taurus SHO, the
pump should be removed and cleansd or
replaced.

Increase engine speed from idie to approximately
1500 rpm. Observe and record flow, liters/ min
{gallons /min).

I flow exceeds the maximum free flow specified,
the flow control valve in the pump on

Taurus/ Sable should be removed and cleaned or
replaced. On Taurus SHO, the pump should be
removed and cleaned or replaced.

Check idle speed, and set i necessary. With the
engine at idle, turn {or have an assistant turn)
steering wheel o the left and right stops. Record
pressure and flow at stops.

Pressure developed at both stops should be
nearly the same as maximum pump output
pressure.

At the same time, flow should drop below 1.8
liters / min (0.5 gallon/min). if the pressure does
not reach maximum output or the flow does not
drop below 1.8 liters/min (0.5 gallon/min),
excessive internal leakage is occurring. Remove
and disassemble steering gear. Replace
damaged or broken . Pay particular attention to
rack piston and valve seals for damage.

Turn {or have an assistant turn) steering whee!
slightly in both directions, and release quickly
while watching the pressure gauge. The needie
should move from the normal back pressure
reading and snap back as the wheel is released. If
it comes back slowly or sticks, the rotary valve in
steering gear is sticking or the column is binding.
Ensure that the column is not binding before
replacing the rotary valve.

NOTE: I concern still exists, check ball joints and
linkage. Refer to Diagnosis.
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TESTING (Continued)

12. Remove, disassemble and clean the steering
gear. Refer to Section 11-02 for disassembly.
Also, fiush power steering hoses and power
steering pump before installing steering gear.

13. Disconnect and remove analyzer and connact
lines.

14, Secure pressure line bracket at engine.

POWER STEERING PUMP SPECIFICATIONS

Minimum Flow Minimum Relief Maximum Free Flow
@ 5100 kPa (740 psi) Pressure Max. Relief Pressure @ 1500 Rpm
Liters/Min. | Gal./Min.
Pump 78°C 78°C

Engine Modal {172°F) {172°F) kPa pal kPa osh Liters/Min. | Gal./Min.

3.0L and HBC-KE 3.4 9§ 9650 14060 10850 1630 9.8 2.6
3.8L Police
3.0L/3.2L | F3DC-3A874 3.4 Re] 8880 1400 10850 1530 8.8 2.6

SHO -BA

“IMPORTANT: Flow depends on pump model, engine
rpm and pulley drive ratio. Engine idle rpm must be set
to specification when checking pump minimum flow
capacity.

Purging Power Steering System of Alr

Air trapped in power steering system, which causes a
whine or moan-type noise, can be removed by using a
power steering pump air evacuator assembly (devac
tool). Fabricate as shown, or use Rotunda Vacuum
Tester 021-00014 or equivalent.

RUBBER STOPPER

CAP it FOR Cl VACUUM

HOSE

ENSURE TIGHT
SEAL IN STOPPER

S -
. R
Ed
VACUUM SOURCE

6.35-7.83mm (1/4-5/16 INCH)
6.35-7.93mm (1/4-5/18 iINCH) TUBING, PLEXIGLASS, STEEL.

HOLE OR COPPER
HOLD BACK

AT LEAST 3.1mm

1/8-IN

{1B-INCH) ROTUNDA 021-00014 (RECOMMENDED)
DISTRIBUTOR MACHINE (ALTERNATE)
AIG MACHINE (ALTERNATE)

G3356-0

CAUTION: Under no circumsiances should engine
vacuum be utllized.

1. Remove pump dipstick cap assembly.

STEERING PUMP=

. ASSY DIPSTICK CAP ASSY

G4160-A

2. Check and fill pump reservoir with Premium
Power Steering Fluid ESAZ-19582-AA
(ESW-M2C33-F) or equivalent to the COLD FULL
mark on pump dipstick.

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

4.  Crank engine with starter motor and check fluid
level. Do not turn steering wheel at this time.

5. Fiil pump reservoir to COLD FULL mark on
dipstick. Crank engine with starter motor while
cycling stesring wheel from lock-to-lock. Check
fluid lovel.

8. Tightly insert rubber stopper of the air evacuator
assembly into pump reservoir fill neck. Reconnect
Coil wire,

7. Apply 51kPa (15 in-Hg) masimum vacuum on
pump reservoir for a minimum of three minuies
with engine idling. As air purges from sysiem,
vacuum will fall off. Maintain adequate vacuum
with vacuum source.

8. Helease vacuum and remove vacuum source.
Refill reservoir to COLD FULL mark.

8, With engine idling, apply 51 kPa (18 in-Ha)
vacuum to pump reservoir. Slowly cycle steering
wheel from lock-to-lock every 30 seconds for
approximately five minutes. Do not hold steering
whesl on stops while cycling. Maintain adeguate
vacuum with vacuum source as air purges.

10. Release vacuum and remove vacuum equipment.
Add fluid if necessary. Install dipstick.

11. Start engine and cycle steering wheel slowly.
Check for fluid leaks at all connections. In severe
cases of aeration, it may be necessary to repeat
Steps & through 10.

12. Lower front whesls.
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NG (Continued)

Steering System-—Service

11-00-6

Start-Up Procedure 4. While cranking the engine, rotate steering wheel
After Power Steering Pump or Gear Overhaul from SOCKTEO'EOCK .
After engine start up, foliow these steps to eliminate 5. Check ﬂl‘f'd E.e;veﬁ an§ a@d fiuid if necessary.
@xcessive steering system noise due 1o air trapped in 8. Connect ignition coil wire and lower front wheels.
the system during service: 7. Start the engine, and allow it to run for several
1. Disconnect ignition coil wire. minutes.
2. Fill reservoir and raise front wheels off floor. 8. Rotate steering wheel from lock-to-lock.
3. Crank engine with starter and add fluid until level 8. Turn engine off and check fluid level. Add fluid if
remains constant. necessary.
NOTE: Front wheels must be off the floor during 10. Purge system of air as outlined, if air is still
lock-to-lock rotation of steering wheel, present.
Drive vehicle 1o determine exactly what condition
exists. Refer to the Steering System Diagnosis charts
and service as required.
NOTE: The following diagnosis chari applies to a
non-variable assist steering system.
STEERING SYSTEM
CONDITION POSSIBLE SOURCE ACTION

Front End Wander-—Condition
where the vehicle wanders back
and forth on the roadway when it is
driven straight ahead while the

. steering wheel is held in a firm

position.

Check tire size and pressure {front
andrear).

Check if vehicle is unevenly or
excessively loaded.

Loose tie rod ends.

Gear assembly loose on
sub-frame.

Loose suspension struts or ball
joini{s).

Column intermediate shaft
connecting bolis loose.
Column intermediate shaft
universal joints locose /worn.
improper toe adjustment.

Loose tie rod inner ball joints.

Be sure tire sizes are correct, and
adjust tire pressures.
Adjust load.

Replace tie rod end assembly.
Refer to Section 11-02.

Tighten mounting bolts. Refer o
Section 11-02.

Tighten strut mounting bolts or
replace ball joint{s). Refer to
Section 04-01.

Tighten at gear and column. Refer
to Section 11-04.

Replace intermediate shaft
assembly.

Adjust as required. Referto
Section 04-00.

Check ball housing torque. Refer
to Section 11-02.
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DIAGNOSIS (Continued)

ring System—Service

STEERING SYSTEM {Continued)

CONDITION

POSSIBLE SOURCE

ACTION

Pulls to One Side — Condition
where the vehicle tends to puli to
one side when driven on a level
surface.

@ e e

Improper tire pressure.

improper tire size or different type.
Vehicle is unevenly or excessively
ioaded.

improper toe adjusiment.

Damaged front suspension
components.

Damaged rear sugpension
components.

Steering gear valve effort out of
balance (Power Steering oniy).

Check front and rear brakes for
proper operation.

Check for damaged or sagging
springs on front and/ or rear
suspension.

Check rear suspension for

loose /worn shock absorber struts
or suspension arm attaching
fasteners.

Bonded rubber outer tie rod ends
not instailed properly.

G e e

Adjust tire pressure.
Replace as required.
Adiust load.

Adjust toe as required. Refer to
Section 04-00.

Refer to Section 04-01 for
replacement.

Refer to Section 04-00 for
replacement.

Place transmission in NEUTRAL
while driving and turn engine off
{coasting). if vehicle does not puil
with the engine off, replace the
steering gear valve assembly.
Refer to Section 11-02.

¥ vehicle does drift with engine off:
— Cross-switch front tire / whee!
assemblies.

— If vehicle pulls to opposite side,
cross-switch tive / whee!
assembiies that were on the rear
to same side on the front,

— if vehicie pull direction is not
changed, check front suspension
components and toe adjustment.
Service as necessary. Referto
Section 08-00.

Replace as required.

Replace shocks and/ or tighten alf
attaching fasteners.

Remove ouier tie rod ends from
front knuckle and install by aiming
front wheels straight ahead and
connect outer tie rod end to front
knuckie.

Feedback {rattle, chuckie,
squeak, knocking noises in
steering gear} — Condition where
roughness is felt in the steering
wheel by the driver when the
vehicle is driven over rough
pavement.

Column intermediate shaft
yniversal joints loose/worn.

L oose tie rod end(s) and/ or tie rod
inner ball joints. Lack of lubein
inner ball joint.

Gear assembly loose on
sub-frame.

Column intermediate shaft
connecting bolts loose.

Loose suspension
bushings/{asteners or ball joints.

Check column conditions.

Replace intermediate shaft
assembly. Refer io Section 11-04.
Replace tie rod end(s) and/or tie
rod assemblies. Refer to Section
11-02.

Tighten mounting bolis. Refer to
Section 11-02.

Tighten bolts at gear and column.
Refer to Section 11-04.

Tighten suspension fasieners,
replace worn bushings, or replace
bali joints. Refer o Section 04-01.
Refer to Section 11-04.
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DIAGNOSIS (Continued)

STEERING SYSTEM (Continued)

CONDITION

POSSIBLE SOURCE

ACTION

Yehicle Speeds

Steering) system malfunction.

® Poor Returnability-Sticky ® Improper tire pressure. ® Adjusttire pressures.
Feel—Condition noticed whenthe | @ Improper tire size or incorrect type. & Replace as required.
steering fails to return to center @ Column Hlange rubbing steering ® Refer ic Section 11-04.
following a turn without manual wheel and/or flange.
effort from the driver. In addition, @ Column intermediate shaft ® HReplace intermediate shaft
when the driver returns the universal joints binding. assembly. Refer to Section 11-04.
steering wheel to center, it may ® Check forbootiears and/or ® Replace as necessary. Referto
have a sticky or caichy feel. evidence of binding or damage to Section 11-02.
tie rod ends or ball joints.
& Improper toe adjustment. ® Adjust toe as required. Referio
Section 04-00.
@ Column bearing binding. ® Replace bearing. Refer to Section
11-04.
@ System contaminated. @ Flush power steering system.
Refer to Flushing procedure
Section 11-02.
TG4161E
NOTE: The following diagnosis chart appliesto a
variable assist steering system.
STEERING SYSTEM DIAGNOSIS
CONDITION POSSIBLE SOURCE ACTION
@ High (Excessive) Sieering Gear @ Low pump fluid. @ Fill asreguired and check for
Efforts at All Vehicle Speedsis a system leaks.
Condition Recognized While ® Gear assembly exiernal or internal ® Replace steering gear assembly.
Turning Corners and During Low ieak. Refer to Section 11-02.
Speed Maneuvers and Especially | ® Pump external leak. @ Referto Section 11-02.
While Parking. The Assist ® Pump pressure and flow improper, ® Perform pump flow and relief
Concerns May Occur in Both pressure tests. Service as
Directions or Only in One Direction, required.
They May be Intermittent, or ® VAPS (Variable Assist Power @ Referto VAPS system diagnostic
Consistent. Sieering) system malfunction. procedure in Section 11-02.
. . L @ |mproper drive belt tension. @ Check for proper belt tension.
NOTE: Discolored steering fluidin | ¢ poge external leak. @ Service or replace as necessary.
arack-and-pinion steering system | ¢ Hoge restriction. ® Ciean and replace as necessary.
should not be misdiagnosed as a ® Pump pulley loose/warped. @ Replace pulley. Refer to Section
functional or noise concern. 14-09.
® Power steering pump belt ® Inspect, adjust belt tension or
loose/ glazed/broken or water on replace as required.
beit.
@ Engine idie too low. ® Adijustidie.
@ Tires not properly inflated. @ Inflale.
@ Suspension bent or interference. ® Inspect service orreplace as
necessary. Refer to Section 04-00.
® System contaminated. @ Inspect system for foreign object,
kinked hose, etc.
~—flush system
—refer to power steering pump,
Section 11-02.
@ Valve screen plugged. @ Prior to rebuilding a pump, examine
the valve screen for contamination,
Replace ali valves which have
plugged or contaminated valve
screens.
@ Flex coupling rubbing against ® Reposition flex coupling.
housing face.
® Column misaligned or binding. @ Align column assembly.
@ High {Excessive) Efforis at Low @ VAPS (Variable Assist Power ® Referio VAPS system diagnostic

procedure and service or replace
components accordingly. Refer to
Section 11-02.

1893 Taurus/ Sable July, 1882




DIAGNOSIS (Continued)

STEERING SYSTEM DIAGNOSIS (Continued)

CONDITION POSSIBLE SOURCE ACTION
Low Efforts at All Vehicle Speeds ® VAPS system malfunction. ® Referio VAPS system diagnostic
procedure and service oy replace
components accordingly.
{ ow Steering Gear Efforts Above @ VAPS system malfunction ® Referio VAPS sysiem diagnostic
30 mph procedure and service or replace
components accordingly.
External Leakage @ Leaks between actuator and gear. @ Tighten actuator bolts. Referio
. Section 11-02.
NOTE: Clean Off the Steering Gear | ¢ | gaks between actuator and @ Tighten actuator bolts.
Before Performing ANY Steering actuator bolts.
Gear External Leakage Checks. ® Replace two upper actustor seals.
® Gear fittings loose, cross threaded @ Inspect and tighten orreplace gear
or stripped. assembly.
@ lLeaks from steering gear seals @ Replace gear assembly.
(input shaft, pinion or eitherrack
seals).
® Housing cracked or leaking {due to @ Replace gear assembly.
a porous condition).

P ) NOTE: The only serviceable
componenis on the VAPS steering
gear are the boots, tie'rods,
actuator, and actuator bolts and
seals. All external leaks, which
cannot be serviced by tightening
tube fittings, are to be serviced by
installing a “‘shortrack” assembly
{Part No. 3L547).

{_oose On Center ® Steering gear mounting bolts ® Tighten retaining nuts to
loose. specification. Refer to Section
NOTE: This Condition Should be LAY
Checked on Center Only. The ® Column intermediate shaft @ Tighten. Refer to Section 11-04.
l.oose Condition Can_be Detected connecting bolt loose.
With Greater Reliability With the e Intermediate shaft spring loaded ® Replace U-bolt.
Engine Off and Steering Wheel U-bolt distoried. :
Straight Ahead. A Very Light Touch | ¢  Flex coupling clamp bolt loose. @ Tighten.
on the Steering Wheel Should be @ Gearlie rod inner ball socket ® Replace gear {ie rod.
Used in Checking for This 0088,
Condition. @ Column intermediate shaft joints ® Replace intermediate shaft
loocse or worn. assembly. Refer o Section 11-04.
® Steering column shaft clips ® Replace asrequired.
missing or broken.
@ Flex coupling fractured. @ Replace asrequirsed.
® Tierod ends loose or worn. @ Tighten or replace as required.
@ Wheelloose or worn. @ Replace as required. Referto
Section 04-01.
@ Loose wheellug nuts. ® Tighten. Refer to Section 04-04.
Steering Wheel Not Centered ® Incorrect toe setting. & Set. Refer to Section 04-00.
Properly @ Flex coupling clamp bolis ® Replace and tighten.
) loose /missing.
NOTE: Groove on Steel Hub of ® Pinion instalied in rack off location. ® Replace gear assembly. Refer to
Steering Wheel Must Be In Line Section 11-02.
With Mark on Top End of Steering @ Improperly installed steerin @ Reposition steering wheel.
Shaft With Front Wheelsin ey ° P 9
Straight Ahead PositiontoLineUp | ¢  Steering gear loose on frame. @ Tighten. Refer to Section 11-02.
Steering Wheel Spokes Properly. | g Column intermediate shaft ® Index shaft io correct position.

Steering Wheel Centerline Should
Be Within 10 Degrees of Vertical
Plane After Toe-Inis Adjusted.

installed off location in column
shaft V-biock.
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11-00-10 System~—Service 11-00-10
DIAGNOSIS (Continued)
STEERING SYSTEM DIAGNOSIS (Continued)
CONDITION POSSIBLE SOURCE ACTION
@ Smoothness/Sticky @ Loose or worn pulley bell. @ Tighten or replace. Referto
Feeling-—~Condition of Momentary Section 03-05.
Build Up, Hitch, Lump or Hesitation | ® Front lower control arm ball joint ® Replace front lower conirol arm
in Steering Efforts, Usually wWorn. assembly. Refer to Section 04-01.
Occurring Just as the Turn is ® Column trim rubbing steering @ Reposition trim on column.
Begun. it May Ccour Right or Left, wheel.
and in Rare Cases, Occur in Both @ Binding in gear control valve @ Replace gear assembly. Referio
Directions. it May be Noticed assembly. Section 11-02.
Buring Parking, Low Speed Turns ® Water or oil on puliey belt. ® Clean orreplace.
or at Road Speeds. 1 This @ Column misaligned or binding. @ Align column assembly. Referto
Condition is Detected During Section 11-04.
Parking Maneuvers, it May Alsobe | @ Flex coupling distorted or ® Align orreplace as required.
Noticed During Higher Speed fractured.
Driving. ® Flex housing rubbing against @ Align or reposition flex coupling.
; . L housing face.
NOTE: Discolored Steering Fluidin | ¢ Cojymn intermediate shaft joints © Replace as required.
Rack-and-Pinion Steering System joose, worn or binding.
Should Not Be Misdiagnosedasa |e Column intermediate shaft ® Tighten.
Functional or Noise Concern. connecting bolt loose.
@ Steering linkage, shock absorbers @ Lubricate, adjust orreplace as
or struts are loose, worn or binding. necessary. T
@ Tight steering column bearings. ® Lubricate or replace as required.
@ Column shaft clips missing or ® Service as required.
damaged.
® Steering gear retaining bolts loose ® Tighten.
or damaged.
® Wheel bearing loose or worn. @ Replace asreqguired. Referto
Section 04-01.
@ Loose wheel lug nuts. @ Tighten. Refer to Section 04-04.
@ Bent or damaged rack assembly. @ Replace gear assembly.
@ Lowtire pressure. @ inflate.
@ [mproper front end alignment. @ Align front end. Refer to Section
04-04.
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14-00-11 Steering System——Service 11-00-11
DIAGNOSIS (Continued)
STEERING SYSTEM DIAGNGCSIS (Continued)
CONDITION POSSIBLE SOURCE ACTION
tUneven Drive Efforis, Pulls or @ Radialtires (misaligned belis). @ Replace as necessary.
l.eads o One Side—Condition @ Frontor rear end misaligned. @ Align.
Recognized by the Driver While ® Steering gear valve efforts ® Replace gear assembly. Referto
Turning the Steering Wheelina unbalanced. (Efforts will be lighter Section 11-02.
Left or Right Turn. This Condition in one direction.)
Will Reveal Lighter Efforts in One ® Froni suspension componenis ® Replace asrequired. Referio
Direction, Very Noticeable to the damaged. Section 04-04.
Driver. Vehicle Pulls or Leads to @ Low tire pressure or incorrect front ® Check pressure and
One Side. Keep in Mind Road to rear. inflate /deflate as necessary.
Conditions and Wind. Pulis or @ Incorrect tire size or incorrect ® Corrsct as required.
Leads Refers to the Tendency of a type.
Yehicle to Drift Consistently to One | @ Check front and rear brakes for ® Adjust it necessary. Referio
Side on a Reasonably Flat Road. it proper operation. Section 06-00.
May or May Not be Accompanied ® Check for bent rear axie housing @ Replace if necessary.
by Unequal Effort Requirements at and for damaged or sagging
the Sieering Wheel. springs in the front orrear
. suspension.
NOTE: Peform the Foliowing Test @ Check rear suspension for loose or @ Tighten all retaining fasteners.
to Determine if Concern is Related worn shock absorber struts, Refer o Section 04-02.
to Steering Gear or Vehicle suspension arm retaining :
System. fasteners.
At 15-55 mph on a flat straight @ \_{ehic%e unevenly anded: @  Correct as required.
surface, set vehicle in a straight @ Front or rear wheel bearing loose ® Referto Sections 04-01 or 04-02.
line, place shift selector in OF WOrT:. . )
NEUTRAL position and turn off ® Steering gear retaining bolts loose @ Tighten.
ignition. If the vehicle continues to or damaged. o )
pull or drift in the same direction as Column masaiugqefi or bmdmg. @ Align coiumn_a;;semb%y.
the original concern, then the Halfshaft or CV ioint bind. ] Repigce CV ioints. Referto
steering gear is not the cause. If Section 05-04.
the vehicle does not pull, but
remains on a straight line this
indicates a steering gear concern
and steering efforts should also be
noticeably light in direction of pull.
This condition is normally due o an
unbalanced steering gear valve
assembly.
Poor Returnability is a Condition @ Column trim rubbing steering ® Reposition trim ring in column
Noticed When the Vehicle Fails to wheel. assembly siots.
Return to a Nearly Straight Ahead ® Frontlower control arms worn. @ Replace lower control arms. Refer
Position After a Corner Maneuver. 1o Section 04-C1.
The Wheel Should Return Withina | @ Brinelled or binding upper strut @ HReplace bearing.
Reasonable Period of Time bearing.
Without Undue Help From the ® Tight tie rod and/or tie rod end ball ® Replace tie rod and/or tie rod
Driver. Returnability Concerns May joints. ends.
Occur From Both Directions or @ Steering valve assembly off ® Replace gear assembly. Referto
Only From One Direction, balance. Efforts will be light in one Section 11-02.
: - e .
NOTE: This Condition is Sgﬁféﬁgé?f{emm wilibe poorin
Accompanied By a Momentary @ Improper front end alignment. @ Align front end.
Build Up, Hitch, Lump, of ® Steering linkage, shock ® Lubricate, adiust orreplace as
Hesitation, in Steering Efforts absorbers, struts, looss, worn or necessary.
Usually Occurring Just Off Center vinding.
Either in One Direction or Both. & Tiit column bearing sideloaded by @ Remove spring. If improved,
Concern Occurs Only During spring. replace tlit yoke, shaft or steering
Driving, and Not During Parking whesl.
Maneuvers. @ intermediate column shaft joints @ Replace intermediate shaft
binding. assembly.
® Bentor damaged crossmember. @ Replace as necessary. Referto
Section 01-00.
® Column bearing binding. ® Replace as necessary.
® Column misaligned or binding. @ Align column assembly.
® Low tire pressure or incorrect @ Check pressure and
pressure front to rear. inflate /deflate as necessary.
® Steering wheel clear vision off ® Adjust as required.
iocation.
® Incorrect tire size or incorrect ® Replace as required.
type.

1293 Taurus/ Sable July, 18982




11-00-12 Steering System—Service 11-00-12
DIAGNOSIS (Continued)
STEERING SYSTEM DIAGNOS!S (Continued)
CONDITION POSSIBLE SOURCE ACTION

Noise/Rattle/Chuckle/Clicks/
Pops/Sgueaks/Creaks/Clunk/
Squawk /Hiss

There are Many System Noises
Which Can be Misdiagnosed as
QOriginating From the Power
Steering Gear. Most System
Noises are RPM Sensitive.
Therefore, Turning the Steering
Wheel will Vary the RPM and
Consequently the Noise Piich.
Careful Diagnosis is Necessary to
Prevent Unnecessary Services.
Disconnecting of Beits and
Re-evaluation is Essential in Many
Cases, as is Partially Cycling the
Steering Wheel With the Engine in
OFF.

NOTE: A Common Noise in the
Rack-and-Pinion Steering Gearis a
Hissing Sound. The Sound is Most
Evident at Static Position or During
Parking Maneuvers. There is No
Relationship Between this Noise
and Performance of the Steering.
“Hiss’ May Occur at End of
Steering Wheel Travel or When
Slowly Turning at Stand Still, orat a
Particular Position.

@

]

]

[

@BQOQOGQ @

@

[ -]

Column intermediate shaft
connecting bolt loose.
Column trim rubbing steering
wheel.

Loose or worn pump belt.

Front lower control arm worn or
binding.

Brinelled or binding upper strut
bearing.

Flex coupling distorted.

Flex coupling clamp bolt loose.

Pump bracket loose or misaligned.

Lack of lubricant where horn brush
contacts rub steering wheel plate.
Column shaft clips missing.
Column U-joints icose.

Loose tie rod ends or ball joints.
Gear assembly lcose on frame.
Loose suspension struis.

Flex coupling fraciured.

l.oose wheel lug nuis.

Pressure hose grounded against
fender or vacuum canister.

Front wheel bearing loose or worn.

Column misaligned or lower
bearing out of position.

Steering shaft insulators cracked
or dry.

Kinked pressure hoses.

Steering gear or pump external
ieak.

Pulley loocse or warped.
Aerated fluid.

Water in steering fluid.

[

DS BOGe e L]

@

[

Tighten. Refer to Section 11-04.
Reposition trim on column.

Adjust or replace as required.
Refer to Section 03-05.
Replace as required. Refer to
Section 04-01.

Replace strut bearing. Refer to
Section 04-01.

Align flex coupling.

Tighten. Refer to Section 11-04.
Tighten and align. Refer to Section
11-02,

L.ubricate or adjust as required.

Replace as required.

Replace if necessary.

Replace tie rod assembly,
Tighten. Refer to Section 14-02.
Adjust or replace as required.”
Replace as reguired.

Tighten. Refer to Section 04-04,
Reposition pressure hoses.

Replace bearing. Refer to Section
04-01.
Correct as necessary.

Replace or lubricate as required.

Reposition pressure hoses. Refer
to Section 11-02.

Inspect and replace or service as
required.

Replace pulley assembly.

Purge and evacuate system.
Purge and evacuate system.

19838 Taurus/ Sable July, 1992




AGNOSIS (Continued)

Steering System-—Service

11-00-13

STEERING SYSTEM DIAGNOSIS (Continued)

CONDITION

POSSIBLE SOURCE

ACTION

Wandering / Darting/ Pointing

- Condition Noticed When the Car
is Driven in a Straight Ahead
Position With the WheeliHeldina
Firm Position, and the Vehicle
Wanders to Either Side. Darting
Refers to Down the Road Steering

@ Steering gear retaining bolis loose
or damaged.

@ Improper front or rear end
alignment.

@ Front lower controf arm ball joint(s)
WOorn.

® Brinelied or binding strut upper

to Higher Speed Lane Change. joints binding.

Feel, it is Not Smooth and Seems bearing.

to be Sticky and the Driver Cannot | @ Steering wheel clear vision off

Make Minor Correction With Ease. location.

Pointing Refers to the Inability of ® Column trim rubbing steering ®
the Vehicle to Return to a Straight wheel.

Ahead Position After a Moderate @ Loose suspension struts or ball @

. . ® Loosetierodends. ®
NOTE: Pointing Characteristics @ Column iniermediate shaft joint &
are Normal with the loose of Worh.
flack-and-Pinion Steering System | g  Column misaligned or binding. ®
Up to 10 Degrees Off-Center. ® Gear tie rod inner ball joint loose or @
WOrR.
® Columnintermediate shaft ®
connecting bolt looss.
© Low tire pressure or incorrect ®
pressure front torear.
@ Incorrect tire size or incorrect ®
type.
@ Radialtires {misaligned belts). ®
® Front and/or rear wheel bearing ]
loose or worn.
® Loose or worn rear suspension. @
® Loose flex coupling bolt. @
@ improper brake operation or ®
adjustment.
® Vehicle unevenly loaded. @

Tighten. Refer to Section 11-02.
Align.

Replace as required. Referto
Section 04-G1.
Replace bearing.

Correct as required.

Reposition trim on column
assembly.
Adiust or replace as required.

Replace tie rod ends.
Replace intermediate shalft.

Align column assembly.
Replace gear tie rods.

Tighten. Refer to Section 11-04.

Check tire pressure and
inflate /deflate as necessary.
Correct as required.

Replace as required.

Refer to Sections 04-01 and/or
04-02.

Tighten or replace as necessary.
Refer to Section 04-00.

Tighten.

inspect and adjust. Correct as
required. Refer to Section 06-00.
Correct as required.

TG54020

SPECIFICATIONS

STATIC STEERING WHEEL TURNING EFFORT

Power
2.27 kg (5.0 Lb}

Vehicle

Taurus/ Sable, Taurus SHO
with VAP

Taurus/ Sable without VAP

3.18kg{7.0Lb)

POWER STEERING RELIEF PRESSURE

Min. Relief Pressure

Vehicle kPa psi
3.0L, 3.8L and Taurus Police 3.8L 9650 1400
3.0L/3.2L SHO 9650 1400

SPECIAL SERVICE TOOLS
ROTUNDA EQUIPMENT
Model Description
014-00207 Power Steering System Analyzer
021-00014 Vacuum Tester

014-00208 Taurus 3.0L/3.2L SHO Fitting

1993 Taurus/Sabie July, 1882
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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.

1983 Taurus/ Sabie July, 1962



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



11-02-3

Steering Svstem, Power

11-02-3

DESCRIPTION (Continued)

?@um@/ Sable

F0SLYD
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11-02-4

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)

1893 Taurus/ Sabie July, 1992




11-02-8

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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11-02-7

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
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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

1993 Taurus/Sable July, 1892



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
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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
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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




11-02-19 Steering Sysiem, Power 1%-02-1¢

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.
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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

1993 Taurus/ Sable July, 1992



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.

. ACTUATOR
P

XX“ \\;T—\‘\‘X‘\\\«I}Q\SLECTRECAL\ Py

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

oo~
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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

©®N oo

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

o

Cooler to Reservoir

Taurus SHO

Removal

1. Disconnect batiery ground cable.

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

1603 Taurus/ Sable July, 1892
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TALLATION (Continued)

Steering System, Power

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

4. Remove shift mount bracket.

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

8. Lower vehicle.

7. Loosenhose clamp at reservoir and disconnect
return line.

8. Remove hose from vehicle.

instaliation

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

2. Connect hose {0 reservoir and tighten clamp to
1.4-2 Nemn {13-17 Ib-in).

3. Raise vehicle.

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

8. Instail shift mount bracket.

8. 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 batiery cable.

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

3. Rsmove two screws retaining cooler assembly to
vehicle. Remove cooler.

instaliation

1. Position cooler and install two screws. Tighten to
18-28 Nem (14-20 Ib-f2). :

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

3. Connect battery ground cable.

4. Fill system. Refer to Section 11-C0.

1983 Taurus/ Sable July, 1992
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YVIEW B

HOSE CLAMP STUD TO BE
WITHIN AREA SHOWN
/ +10 DEGREES

VIEWE D

o] . HOSE CLAMP MUST BE
""" » AS SHOWN ORIENTATED

FiLL RANGE — 30 DEGREES

PFLUID MUST SHOW O DIPSTICK

AS SHOWN

VIEW OF POWER STEERING PUMP
DIPSTICK SHOWING FILL INSTRUCTIONS

HOSE CLAMP
4.5

1.5

CLAMP MUST BE p
25.0 .. ~ BEHIND TUBE BEAD
25.0 AND TO THIS

DIMENSION

TYPICAL HOSE CLAMP CONNECTION.
ROTATIONAL POSITION OF CLAMP UNLESS
OTHERWISE SPECIFIED.

QUICK CONNECT INSTALLATION AT PUMP

(G5208-D

1893 Taurus/ Sable July, 1882
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REMOVAL AND INSTALLATION (Continued)

Part Part
ftem Mumber Description ftem Number Description
1 | 3R700 Power Steering Reservoir 148 | N610859-52 Screw (3 Req'd)
Assy 5 | — Speed Gontrol Servo
2 | 3C510 Clamp 16C | 3890462-S100 Clamp (3 Reqg’d)
3 | 3F751 Hose Assy 17C | 383522-8 Clamp (2 Reg’d)
4 | 3D748 Cooler Assy 18 | N803710-5 Rivet {2 Reqg'd)
5 [ 3F731 Hose Assy 19 | 388888-3 Seal
6 | 3AT71iS Hose Assy 20 | NB04753-8 Seal
7 1 3A674 Power Steering Pump 21 3F856 Housing
8 | 3490 Bracket 22 [ — Hose or Tube Assy
g | — Engine Mounted Stud 23 | N804753-8 Snap Ring
10A | N621839-82 Nut A Tighten 10 23.3-31.7 Nem
11A | NB01310-8 Nut {(17-231Lb-FD)
12 | 3N803 Actuator Assy B Tighten 10 4.0-5.8 Nem (35-50
13 | 95873 Strap Lb-in}
Contimued) C ZE?S?!] tc 1.8-2.2 Nem {14-20
Pressure and Return Line Filting at Steering 2. [fleakis between tube nut and gear housing or
Gear and Power Steering Pump pump outlet fitting, check to ensure nut is

tightened to 27-34 Nem (20-25 Ib-f1).

3. [lleak 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. Ailwaysi replace péasﬁc seal ‘%agggg.? s
replace the hose assembly. If a leak occurs between (pressure line plastic washer at gear, S

: ; d return line plastic washer at gear or pump
the tube nut and the aluminum gear housing or pump an >
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 siretch washer,
e OCCURS so it may be slipped over tube nut threads.

HERE, REPLACE
HOSE ASSY

Tools Reguired:

GOLD COLOR PRESSURE  REVURN STRETCH PLASTIC SEAL OVER A TEFLON
NuT S - 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 ENCGUGH TO

SLIP OVER THE FITTING THREADS. THE
A, SNAP RING SEAL WILL SLOWLY RETURN TOITS -
| ORIGINAL DIAMETER. /

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

NOTE: ALWAYS REPLACE
THIS SEAL WHEN &
LENE 1S REMOVED

EAR HOUSING OR
UMP QUTLET FITTING

CHECK VALVE =~ I
NOTE: MAKE SURE CHECK VALVE

iS IN PRESSURE PORT ONLY,
PROPERLY ORIENTED AS SHOWN.

G5370-8

G3023-C
The following procedure should be used: . . . )
o . e \ §. The rubber O-ring cannot be serviced with this
1. Check fittings to determine which fitting is leaking design. If leak is due to the O-ring, replace the
and whether leak is between {ube and tube nut or hose aésembiy ’
between tube nut and gear housing or pump outlet ’

fitting.

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

1893 Taurus/ Sable July, 1882



STALLATION (Continued)

Steering System, Power

6. Connect tube nuts and tighten to 27-34 Nem
{20-25 ib-f1). install plastic strap to attach
pressure and return lines to LH turn transfer line.

The quick connect fittings may disengage if not fully
assembiled, if the snap ring is missing, or if the tube
nut, of 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-Jock. Service hose
assembiies have tube nuts, snap rings and O-rings
already attached.

Pressure Switch
Tools Required:

® PRotunda Digital Volt Ohmmeter 007-0000t

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-f1). If the leak continues, replace the
O-rings, then the pressure iube, and finally the
pressure switch.

Pressure Switch Funclional Check

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

@ Engine siafls during parking mansuvers.
® Engine idies 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 Vol
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 stesring wheel straight ahead.

5. ‘furn 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 engines idie speed control
system.

Quick Connect Power Steering Fitting, Cll
Tools Required:

© Tefion Seal installer DOOP-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 ;‘é?f
HERE, REPLACE
HOSE ASSY /

© g

O-RING TEFLON SEAL

NOTE: IF LEAK OCCURS
HERE, TIGHTEN NUTTO 7
SPECIFICATION. REPLACE
TEFLON SEALF

FUMP

NECESSARY v/

NOTE: ALWAYS REPLACE OUTLET
THIS SEAL WHEN &

LINE IS REMOVED cs78eA

The following procedure should be used:

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

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

2.  [fleak is between tube nut and pump outlet, check
to ensure nut is tightened to 27-34 N-m (20-28
fo-f1).

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

4. Unscrew lube nut, and inspect plastic seal
washer. Always replace plastic seal washer
(388868-S) when line is removed. To facilitate
assembly 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 (DSOP-3517-A3)0R A
TAPERED TOOL, SUCH AS A CENTER
PUNCH, UNTIL I7 IS LARGE ENOUGH TO —
SLIP OVER THE FITTING THREADS. THE 1
SEAL WILL SLOWLY RETURNTO TS 7
ORIGINAL DIAMETER. '

33023-C
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TALLATION (Continued)

Steering System, Power

11-02-41

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

8. Connectiube nut and tighten to 27-34 Nem (20-25
ib-§13.

The quick connect fitting may disengage if not fully
assembled, if the enap 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
shouid be properly filled, the engine started, and the
steering wheel cycled from lock-io-lock. Service hoss
assemblies have tubs nuts, snap rings and O-rings
already attached.

Steering Pump
Removal

1. Remove radiator overflow botile 1o gain access
to thres 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. Hemove the three bolts and two pulleys from
puliey 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 2 1-32 Nem
{(15-23 Ib-f1).

3. install radiator overfiow botile.

STEERING PUMP

3.0L PUMP
MOUNTING BRACKET

G4172-8

2. Loosen idier pulley and remove power steering
belt.

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

6. Completely back off pressure line aut. 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.

8. Fill pump with fluid and check operaﬁoﬁ.‘ﬁef‘fer to
Section 11-00.

© N

"X COSEN TO REMOVE BELT

.
: Mw ©4780-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 {ools.

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

@ Thoroughly clean exterior of pump with sclvent.
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REMOVAL AND INSTALLATION (Continued)

Removal

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

SPRING FLOW CONTROL
VAL

S TWISTING
MOTION

OUTLET
FITTING

SQUARE MOUNTING .
BOSS RETAINER 63633-C

G3625-8
DISCARD O-RING
SEALS
$3624-B
2. Remove fiberglass reservoir by twisting
side-to-side and lifting.
(EE891-A

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

OVAL AND INSTALLATION (Continued)

3. Discard O-ring seal on pump housing.

inslaliation

Install a new O-ring seal on pump housing.

1
2. Apply petroleum jelly to reservoir O-ring seal and
inside edge of reservoir. Do not twist O-ring seal.

3. Instali 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.  Placs 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 Ne-m {25-34 1b-ft).

APPLY PETROLEUM JELLY
TO THIS ENTIRE SEALING
AREA 380 DEGREES

G4070-A

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

2. Disconnect VAPS electrical connector from
actuaior.

3. Disconnect pressure switch.

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

8. Lift actuator from gear assembly.

PRESSURE SWITCH

&
g
e
|

VAPS ELECTRICAL
CONNECTOR
N - G5162-B

(@
O

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 actuaior on sieering gear.

2. Install two actuator-to-steering gear retaining
bolts. Tighten to 27-34 Nem (20-25 ib-#),

3. Reconnect pressure switch and VAPS electrical
connector.

4. Install the air inlet duct.

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

Removal
1. Disconnect wirlng harness connecior 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 refaining screws and
tighten to 4-6 Nem (35-45 Ib-in).

3. Reconnect wiring harness connector to VAPS
module.
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Steering Sysiem, Power 14-02-44

Tie Rods, Bellows
Tools Reqguired:

© Bench Mounted Holding Fixture T87L-500-B
®& Nut Wrench T74P-3504-U

@ Locknut Pin Remover D81P-3504-N
Disassembly

1.  Mount gear assembly in Bench Mounted Holding
Fixiure T57L-500-8.

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

Remove tie rod ends.

3. Remove four clamps retaining bellows 1o gear
housing and tie rods. Discard clamps if damaged
or excessively corroded.

CAUTION: Use care not 1o damage bellows.
4. BRemove bellows along with breather tube.

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

5. Using Locknut Pin Remover D81P-3504-N or
equivalent, remove coiled lock pins from inner tie
rod ball jcints.

LOCKNUT FIN REMO\/ER\
- DBIP-3604N_ \

HNNER TIE ROD
BALL JOINT

T G407E-B

6. With a sharp chisel, gently tap around rivet head
50 it ifts 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

GE261-A

Use side cutiers o pry out drive pin.

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 OF PIN
DO NOT CUT OFF

Assembly

(5262-A

Expose several rack teeth and hold rack with
adjustable wrench.
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Steering System, Power

11-02-48

2. Tighten each ball joint assembly separately o
75-88 Nem (55-65 Ib-ft) using Nut Wrench
T74P-3504-1.
TAP LIGHTLY WiTH
SMALL HAMMER
COILED
e ADJUSTER
WRENCH
RACK _ . G40BO-A
O ¢ e
NUT WRENCH NOTE: Replenish any grease that may have
I4E Gen7e-8 been removed from rack teeth with Steering Gear
3. Install new coiled pins in tie rod ball housing by @E’efas? CfAZ"ﬂ%'?S“A (ESW-M1C87-A) or
tapping lightly with a small hammer. equivaient. .
Thoroughly clean rack and housing bore of any
foreign material. Any abrasive material is
extremely harmiul to high-pressure oil seals.
Apply Steering Gear Greass C3AZ-19578-A
(ESW-M1087-A) or equivalent to groove in rods
where bellows clamp o tie rod. This allows for
toe-in adjustment without twisting bsliows.
Install beliows and breather tube. Ensurs
breather tube is positioned as shown.
SREATHR TUBE
$5168-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). D7AZ-19590-A (ESA-M1C172-A) or equivalent
8. Install new clamps retaining beliows to tie rods. totierod threads.
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SASSEMBLY AND ASSEMBLY (Continued)

Steering System, Power

11-02-46

10. Install He rod outer ends.

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

{20-30 LB-IN) IN

, POSITION SHOWN

10-20
DEGEES

62-30 DEGREES .
52-30 DEGREES

ASSEMBLE BOOT
aKE61 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 ENQUGHTO
SLIP OVER THE FITTING THREADS. THE 7
SEAL WiLL SLOWLY RETURNTO NS 7
ORIGINAL DIAMETER. '

G3023-C

Pressure and Return Line Fitting
Tools Required:

® Tefion Seal installer DSOP-3517-A3

Seal Replacement

i 2 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 following
procedure should be used:

1. Check to easure 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 fiuid.

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

4. Do not use solvent on seals.

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

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

@ Bench Mounted Holding Fixiure T571.-800-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 Hoiding
Fixture T57L-500-B.

2. 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.

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

€. With a sharp chisel, gently tap around rivet head
g0 it lifts away from ball joint. Use caution so the
center pin is not sheared off.

LIFT HEAD OF
DRIVE RIVEY
TO PROVIDE
CLEARANCE
FOR SIDE
CUTTERS

GERE1-A

7. Use side cutters to pry out drive pin.

PRY RIVET OR PiN
DO NOT CUT OFF -

GHag-A

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

/e, ADJUSTER
WRENCH
RACK
K e
NUT WRENCH __ 2
T74P3504-U B4079-8
Assembly
1. i pinion was not removed, expose several rack

teetn and hold rack with adiustable wrench.

Tighten each ball joint assemhﬁy separately to
75-88 Norn (55-85 Ib-#) using Nut Wrench
T74P-3504-1).

i valve assembly was removed, hold one ball joint
nut with a 1-8/ 18 inch open-end or box wrench
while tightening other nut {o 75-88 Nem (55-85
lo-it) with Nut Wrench T74P-3504-U. Both ends
are tightened simuitanecusly by this method.

install new coiled pins in tie rod ball housing by
tapping lighily with small hammer.

¢

//L\i{/ TAP LIGHTLY WiTH
Yy

SMALL HAMMER

B

COILED
PN

if valve assembly was removed, install valve
assembly as outlined in input Shaft and Valve
Assermnbly.

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 sbrasive material is
axtremely harmiul to high pressure ol seals.

Apply Steering Gear Grease C3AZ-19878-A
(ESW-M1CB7-A) or equivalent to groove in rods
where beilows clamp 1o tie rod. This aliows for
toe-in adiustment without twisting beliows.
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DISASSE LY (Continued)

Stesring System, Power

11-02-48

7. Install beliows and breather tube. Ensure
breather tube is positioned as shown.

BREATHER TUBE

BELLOWS G4681-8

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

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 A -
OUTER TUBE ’
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
o tie rod threads.

11. Install tie rod outer ends.

Input Shaft and Yalve Assembly
Tools Reguired:

@ Impact Slide Hammer T80T-100-A

& Bench Mounted Holding Fixture TE7L-500-B

@ Puller Attachment T58L-101-8 ‘

@ Pinion Shaft Torque Adapter T74P-3504R

© Seallnstallation Kit T75L-3617-A1, A2, ASand 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
& Retalning Ring Pliers D78L-T000-A

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

@ Lower Pinion Seal Remover T88P-3504-F

® Lower Pinion Seal Replacer T86P-3504-G

@ Lower Pinion Seal Remover Guide T86P-3804-J

Disassembly

1. Thoroughly cisan areas of input shaft vaive
housing, voke locknut and plug, and pinion
bearing plug.

2. WMourntgear in the Bench Mounied Holding Fixture
T57L-500-B. Drill out mouniting holes in holding
fixiure with a @/ 16-inch drill {o allow gear
assembly retaining bolts to fit.

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

THE TEFLON SEAL MOUNTS
BETWEER THE TUBE MUY AND
TUBE FLANGE

S

TEFLON
~ SEAL

4 TUBE FLANGE

GE3RE-A
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DISASSEMBLY AND ASSEMBLY (Continued)

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

8. Hemove pinion bearing cap.
CAUTION: Do not allow rack to reach full

travel when loosening or tightening the
locknut, ss damage o rack teeth may occur.

&. 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.
Biscard locknut.

PINION SHAFT TOROUE ,
ADAPTER THP-3504-P INPUT A .

HOLDING
EiXTURE
TSTL-500-8

G4083-D

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

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

w, PRY DUST SEAL OUY
WITH A SMALL SHARP
HISEL O ICE PICK

Using Retaining Ring Pliers D78L-7000-A or
equivalent, remove retaining snap ring, located
under dust seal from valve housing.

RETAINING
SNAP RING
PLIERS D79L-7000-A

VALVE

HOUSING / -
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11-02-80

LY AND ASSEMBLY (Continued)

. Attach Vaive Body Puller (Bridge) T86P-3504-D
and Valve Body Puller (Screw) T78P-3504-8, 10
input shaft. Turn nut fo remove valve. Input shaft
saal and bearing will come out with valve body.

. VALVE BODY PULLER
(BRIDGE) THBP-3504-D

"o, VALVE BODY PULLER
(SOREW) T78P-3504-B

YALVE
HOUSING

GAUES-5

10. Toremove lower pinion shaft seal, insert Lower
Pinion Seal Remover TEBP-3504-F until it
botioms along with Lower Pinion Seal Remover
Givide TEEP-3804-J. Activaie expander with a
pair of wrenches by holding large nut and turning
small nut untit expander fully tightens. Pull tool and
seal with Impact Slide Hammer T507-100-A.

IMPACT SLIDE HAMMER
TEOT-100-A

ey

LOWER PINION
BEAL REMDVER
THEP-3804-F

LOWER PINION SEAL..,
REMOVER GUIDE A
TEGP-3B04-S

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

BAPACT SLI0E

HAMMER TSTI00-A
)
el

/

FELLER
ATTAGHMENT
TEEL-101-8

M‘
GEAR HOUSING =

T G40ss-B

CAUTION: Use care not to scralch valve
sleeve. iInternal leaking could occur causing
power steering fluid to leak under the seals.

12. The only serviceable componenis of the input
shaft and valve assembly are four plastic O-rings.
Remove O-rings by pushing rings 1o on2 side,
inserting & small pointed pocket knife under sach
ring, and cutting it off.

NSERT POUKET KNIFE
UNDER RING AND CUT OFF

CAUTION: DO NOT MICK
OF SCRATOH SLEEVE (40858
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DISASSEMBLY AND ASSEMBLY (Continued)

Assembly

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

LOWER PINION BEARING
REPLACER T78P-3504-Gi

 PINION
BEARING

WOOD BLOGK~._

J——

U,H% (i ‘_

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

il i \\ ! M%@-c

__ ALOWER PINION BEARING

VINSTALLER VT78P-3504-G

GEAR
HOUSING

WOOD 8LOCK

.

G40B1-C

Apply Steering Gear Grease C3AZ-19578-A
{(ESA-MICT72-A) or equivaient o pinion ofl seal,
and place it on Lower Pinlon Seal Replacer
TEEP-3804-G 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

LOWER PINION SEAL o WP TOWARD TOOL

REPLACEF TAEP-3504.G

B4082-4

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

Lubricate Mandrel T75L-3517-A 1 with power
steering fluld and install over valve assembly.
Slide one valve sleeve ring over ool
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Steering System, Power

11-02-52

DISASSEMBLY AND ASSEME

¥ (Continued)

5.

Slide Pusher T750.-3817-A2 over mandrel.
Rapidly push down on pusher tool, forcing ring
down ramp onto valve slegve.

PUSHER TOOL
T75L-3517-A2 ™

MANDREL TOOL
T75L-3817-A1 ™~

VALVE SLEEVE RING

SOFT-JAWED VISE

Compilete installation by pushing ring into bottom
groove.

PUSH RING BY HAND
INTO BOTTOM GROOVE

= BOTTOM GROOVE

SOFT-JAWED VISE

G4004-8

Remove valve assembily from vise andregrip it
with pinion gear teeth.

Install Mandrel T75L.-3517-A1 over input shaft.
Mandrel will align with the third {next to bottom)
groove.

MANDREL TOOL
T75L-3517-A1

18T GROGVE (TOP)

2ND GROOVE N\,

3AD GROOVE w

o SOFT-JAWED VISE
4TH GROCVE (BOTTOM

G4085-B

NOTE: Seal grooves do not have port holes.
Ensure seals are instalied 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
TIBLBBIT-AZ "

MANDREL TOOL
T75L-3517-A1 g

VALVE SLEEVE RING

SOFT-JAWED VISE

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

NOTE: USE NO SPACERS
FOR 3RD GROOVE,
ONE SPACER FOR 28D
GROOVE AND TWO
SPACERS FOR 18T
GROOVE (TOR)

SPACER TOOL - .
T75L-3517-A3 18T GROOVE (TOP) -
- 2ND GROOVE
- 380 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
fube is slid over them.

SZING TUBE TOOL /V
T76L-3517-A4 {

&4097-8

Remove sizing tube, and check condition of rings.
Ensure that rings turn freely in grooves.
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The complete set of tools needed to perform the

above operations is shown in the illusiration. The

Tool Kitis T75L-3517-A.

MANDREL . SIZING TUBE
T75L-3517-A1 - TOOL
™~ T751-8517-A4
SLIDE PUSHER

T75L-3517-A2

SPACER INSTALLERS
T75L-3517-A3

G2742-D

12. Center rack in housing so that egual 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-Cin
valve housing bore.

YALVE
/ ASSY

VALVE BOOY INSERT
TOOL T78P-3504-C

NOTE: I pinion is off one tooth, it will be obvious,
since one iooth eguals 45 degress.

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

FiNAL POSITION OF INPUT SHAFT

FLATS SHOULD BE AS SHOWN, WITH

VALVE FULLY INSTALLED AND RACK FLATS
CENTERED.

APPROXIMATELY
5 DEGREES

"""" HOUSING ===
ENTERUNE

£4100-D

15, Using Pinion Shaft Torque 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 ifiustration under
Step 14. If it is approximately 45 degrees (one
tooth) away from position, pull valve assembly
out far encugh to disengage pinion testh and
install to obtain proper position.

18. Install bearing assembly in vaive bore and seat
with Upper Pinion Bearing Seal Replacer
T78P-3804-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
T AWAY FROM GEAR

busT
o

INPUT SHFT BEAL-FACE
PRESSURE LiP TOWARD GEAR 841018
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DISASS Y AND ASSE

LY (Continued)

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

UPPER PINION BEARING
REPLACER T78F-3504-D

19. Install retaining snap ring in valve bore using

\ NO

" RETAINING
SNAP RING
PLIERS D76L-7000-A

VALVE
HOUSING — ™

G4088-B

26. CoatiD and OD of dust seal and input shaft with
Multi-Purpose Grease DOAZ-19584-AA
(ESR-M1C152-A and ESB-M1C83-A) or
equivalent.

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

Hetaining Ring Pliers D79L-7000-A or eguivalent.

UPPER PINION BEARING
REPLACER T78P-3504-D

G4102-8
. AY

22. Install nut on pinion end of vaive assembly.
Holding input shaft with Pinion Shaft Torque
Adapter T74P-3504-R, tighten nut to 41-84 Nem
(31-38 ib-f1). Rack must be away from siops
during this operation.

PINION SHAFT TORQUE
ADAPTER T74P-3504-P

HOLDING
FI(TURE
T57L-500-8

&4083-D

23. Instali sieering gear pinion bearing cap. Tighten to
54-68 Nemn (40-50 lb-ft).

24. Setrack yoke preload as outlined.

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

Tools Required:
@ Impact Slide Hammer T507T-100-A
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@
@
@
@
@
@
@
@
L

@

O-Ring Tool T7 1P-18703-C

OQuter Rack Seal Replacer T74P-3504-F

Tefion Ring Replacer T74P-3504-G

Back Seal Protector Sieeve T74P-3504-J

Rack Oil Seal Remover T78P-3504-J

Rack Bushing Holding Tool T78P-3504-1

Teflon Ring Sizing Tool T78P-3504-M

Rack Seal Protector T85L-3504-8

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

Disassembly

1.

B

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

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.

Stowly pull rack out of RH side of housing until
rack piston contacts aluminum rack bushing.
Apoly pulling effort on rack until bushing is
withdrawn from housing. Remove rack from the
housing.

NOTE: On the first attempt, the nylon ring may
pult 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. Activaie expander with a
wrench.until expander fully tightens. Remove tool
with off seal from housing using Impact Slide
Hammer T607-100-A threaded into expander
end. Discard seal.

HOUSING

RACK QIL SEAL REMOVER
oy T78P-3504-J

,,,,

IMPACT SLIDE HAMMER

& TEOT-100-A Ga103-8

Remove plastic O-ring and rubber O-ring from
rack piston with Q-Ring Tool T7 1P-19703-C.-

C-RING TOOL
T71P1870%-C

Gi4154-4
N’

8. Insert rack bushing into Rack Bushing Holding

Tool T78P-3504-L, seal end first. Place tooland
bushing in vise. With Rack Oil Seal Remover
T78P-3504~J and Impeact Slide Hammer
TBOT-100-A, remove saal, =

[N N
IMPACT SLIDE HAMMER
TEOT-100-A )

RACK BUSHING HOLDING
TOOL T76P-3504-L

g g . R N .

HACK OlL. SEAL
REMOVER T78P-3504-)

i
i

G4106-A

9. Remove rubber O-rings from rack bushing.

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

11. ¥ 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

<4 NOTE: DRIVE OUT FROM
YOKE PLUG SIDE

G4108-A
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Assembly

1. i yoke was removed during disassembly, a new
yoka is required. Coat new yoke with Steering
Gear Grease C3AZ-19578-A (ESW-MI1C8T-Ajor
equivalent and install through expansion plug
opening, rack bearing surface up.

TN BEARING
| SURFACE UP

\___. EXPANSION PLUG _
< \OPEN%NG

BTN N

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

Roll rubber O-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

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

3. Remove plastic insert from rack seal. Save insert
for instaliation,

PLASTIC _
INSERT

G4108-4

4. Install Rack Seal Protecior T85L-3504-8 over
rack testh.

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

8. Install seal with lip toward piston. Push seal ali the
' way against piston. Remove rack seal protecior.

PISTON

7.

LUBRICATE PISTON SEAL
WITH POWER STEERING F

RACK SEAL
PROTECTOR T85L.-3504-8

RACK TEETH

£

SEAL P -
G4116-4

TOWARD PISTON
Install plastic insert in rack seal.
LUBRICATE QUTSIDE DIAMETER OF

RACK SEAL WITH POWER STEERING FLUID

o}

THIS SIDE
TO PISTON

INSTALL PLASTIC INSERT
INTO RACK SEAL

PUSH SEAL FLUSH 7
AGAINST PISTON

PLASTIC
INSERT
(SNAP INTC SEAL)

CORRECT SEAL
POSITION

G41914-B

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

APPLY A LIGHT COAT |
OF LUBRICANT

W \%‘\\\\\\\\\\\\\\"\\“‘W -

10.

11.

PACK RACK TEETH
WITH STEERING GEAR LUBRICANT

G41i2-4

L.ubricate piston seal and rack seal ouiside
diameter with power steering fluid. Refer to the
ilustration under Step 7.

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

Ensure yoke is all the way in when installing rack.
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DISASS 3LY (Continued)

Steering System, Power

11-02-58

12. install rack, taking care NOT to scratch housing
pision bore.

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

fool.

SEAL

SIZING
TOOL

B4193-0

14. Seatrack seal with rack by driving end of rack
with a drift or brass bar stock and plastic mallet.
Several hits may be required 1o ensure proper
seating. DO NOT remove rack.

PLASTIC
MALLET

USE DRIFT

OR BARSTOCK

G4114-8

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 sieeve.

RUBBER

HOUSING  aomemm=™

END PLATE 40K 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 to the outer rack
oil seal. With Outer Rack Seal Replacer
T74P-3504-F, instal high-pressure oil seal in rack
bushing. Lip spring must face the inside of the
bushing.

QUTER RACK SEAL
REPLACER T74P-3504-F

RACK SEAL LiP
TOWARD RACK BUSHING

RACK BUSHING

%m-s

19. 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 o Hllustration under Step 18.
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11-02-59 Steering System, Power 11-02-59

20. Start bushing, seal facing out, onrack. Pass
bushing and seal over protecting sleeve and into Y y
housing bore. Place end plale against rack :
bushing. With Teflon Ring Sizing Tool 4
T78P-3504-M apply hand pressure 1o end plate
and rack bushing untif 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 retalning ring (snap ring). Remove
protective sleeve.

21. Install rod assemblies. Tighten both tie rod ball
joint nuts simultanesously (o 75-88 Nem (55-65
Ib-f1) by holding one and turning the other.

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

HAMMER

BAR
31.78mm
1.(1.25 INCHES

TAP LIGHTLY WiTH
SMALL HAMMER

COILED
PIN

25. Install spring, plug, and locknut.

23. Install valve assembly.

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

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

NOTE: Do not flatten plug completely or it will fall
out.
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Steering System, Power

11-02-80

26. With rack at center of travel, fighten yoke plug to
5-5.6 Nom {(45-50 lb-in). Clean threads of yoke
plug prior to tightening to prevent a false reading.

G4000-2 |

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

TBBP-3504-A GLOT7-C

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

28, Place Pinion Housing Yoke Locknut Wrench
T86P-3504-E on yoke plug locknui. While holding
yoke plug, tighten locknut to 54-68 N-m {40-50
{b-f1). Refer to illustration following Step 5.

Check input shaft torque after tightening locknut.

PINION HOUSING YOKE
LOCKNUT WRENCH
TH6P-3504-E

YOKE PLUG ~_

YOKE PULL
LOCKNUT ™

G4076-A

29, ¥ external transfer tubes were removed, they
must be replaced with new service lines. Clean
out Teflon® seal shreds from housing ports prior
o installation 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 o tie rods. Thisis
required to keep bellows from twisting during
toe-in adjustment.

32. Instali 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 Fitling
Tools Required:

® Teflon Seal Installer DYOP-3517-A3

Seal Replacement

# a leak occurs between the tubing and the tube nut,
the entire hose assembly, with a new fitting must be
repiaced. 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 nuis are tightened to
specification. Do not over-tighten.
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11-02-61 Steering System, Power 11-02-61

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

LOWER SUPPORT PLATE /
T76P.3735-A2

STRETCH PLASTIC SEAL OVER A TEFLON
SEAL INSTALLER (DO90OP-3517-A3) OR A
TAPERED TOOL, SUCH AS A CENTER
PUNCH, UNTIL IT IS LARGE ENOUGH TO .
SLIP OVER THE FITTING THREADS, THE pa
SEAL WILL SLOWLY RETURK TO TS
ORIGINAL DIAMETER. e

G3023-C

Steering Pump G4055-5

Tools Required: 8. Install Upper Support Plate T78P-3733-A1 into

rtion of C-clamp.
@ C-Framie and Clamp Assy T74P-3044-A1 uppeir portion o P
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: CFRAME AND CLAMP ASSY

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

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

3. ¥Konly the reservoir is to be removed, clean as
outlined under Reservoir Remaoval.

4. Do not use cleaning solvents on seal.
Disassembly
1. Remove pump pulley as outlined. iy -

2.  Remove oullet fitling, flow control vaive, and flow
control spring from pump. Remove pump
reservoir as outlined.

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

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

PPER SUPPORT
- LATE
S T78P-3735A1

[~

LOWER SQUPFOAT PLATE

T78P-3733-A2 G4170-B

7. Tighten C-clamp until slight botioming of valve
cover is felf.
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Steering Svstem, Power

11-02-62

NISASSEMBLY AND ASSE?

LY (Continued)

8. Inthe side of the pump housing is a small hole.
Through this hole, insert a small drift or sultable
tool, and push inward on valve cover retaining
ring. While applying inward pressure on retaining
ring, place screwdriver under edge of retaining
ring. Remove the ring.

RETAINING
AING

ACCESS HOLE~

‘ G4071-A

9. Loosen C-clamp, upper compressor plate and
pump assembly.

10. Remove pump valve cover. Discard O-ring seal.

11. Push on rotor shaft o remove shafi, upper plate,
rotating group assembily and two dowel pins.

G4173-8

Part
Item Mumber Description
1 30544 WValve Cover Assy
2 130880 Lower Plate
3 1 38D607 Cam and Rotor Assy
4 1 3875679-S Dowl Pin (2 Reg’d}
5 | 3D643 Pump Housing Plate
& | 3AB45 Upper Plate

TG4173B

12. The lower plate and Belleville spring will remain in
pump housing. To remove, place pump housing on
& flat surface. Raise slightly and strike housing
against flat surface until lower plaie and Belleville
spring fall out. Discard O-ring seals.

STRIKE THE HOUSING PLATE
AGARNST A FLAY SURFACE TO
FEMOVE LOWER PLATE AND
BELLEVILLE SPRING

G4072-8
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11-02-63 Steering System, Power 11-02-63

DISASSEMBLY AND ASSE

Y (Continued)

13. Remove rotor shaft seal and seal retainer
simultaneousty by prying out with a screwdriver.

RAETAINER

~ X
SHAFT SEAL

A\

PRY OUT SHAFT SEAL

B26TE-E

Assembly

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

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

1. Place rotor on rotor shaft splines.

RECESSED NOTCH N CAM INSERT
APPROXIMATELY 180 DEGREES OPPOSITE
- THE SQUARE MOUNTING
LUG ON THE ALUMINUM HOUSING

PLACE DOWEL PINS
THROUGH THESE HOLES

&4174-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 info a rotor
spring pocket. Work in rotor cavity directly
beneath recessed flats on cam.

INSERT A SPRING
INTO THE ROTOR
SPRING POCKET

G4178-C
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DISASSE ND ASSENMBLY (Continued)

&. Use one of the slippers fo compress spring, and
install slipper with groove facing cam profile.
Repeat Steps 4 and 5 on slipper cavity beneath
opposite inlet recess.

USE ONE OF THE SLIPPERS
TO COMPRESS SPRING
SLIPPER

s

G4426-C

6. 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 installed do not fall out.

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

(4427-D

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

SEAL DRIVER
TIHP-G73B-AZ "

BAGESB

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

NOTE: The Belleville spring must be insertad with
the dished swrface upward.

nsert two dowel pins and Believille spring into
housing.

BELLEVILLE SPRING

DOWEL PIN GIB60-B
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10, Lubricate Inner and outer O-ring seals with
specified power steering fuld, and install these
seals on lower pressure plate.

LUBRICATE THE INNER
AND QUTER G-BING SBaL
SURFACES ARD INSTALL

G4073-4
1. Insertiower pressure plate with O-ring seals

toward front of pump into housing and over dowel
ping.

Y, DOWEL PIN HOLES

INBVALL THE LOWER PLATE WATH
THE SEALS FACING TOWARD THE -
PUMP HOUSING GA0E7-B

12, Place entire assembly on G-Frame and Clamp
Azsembly T74P-30441-A41. Place Seal Driver
T78P-3733-A3 into rotor shalt hols. Press on
lower plats lightly untit it is felt o bottom into
purp housing. This operation will seat ocuter
Cring seal.

PLACE SEAL DRIVER 178
INTO ROTOR SHAFT HOLE GI583-C

SEAL
DRIMER
T78P-3733-A3

PRESS ON LOWER PLATE
UNTH T IS

FELY TO BOTTOR GATPLD

i\

NOTE: When instaliing this assembly into pump
housing, stepped holes must be used for dowel
ping, and the recessed notch in cam insert must
face toward reservolr and approximataly 180
degrees opposite the square mounting lug on
aluminum housing. Befer to the Blusiration under
Assambly, Step 1.
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Steering System, Power

11-02-68

DISASSEMBLY AND ASSEMBLY (Continued)

13. Install cam, rotor and slippers, and rotor shaft
assembly into pump housing over dowel pins.

14. Place upper pressure plate over dowel pins with
recess dirsctly over recessed notch on cam
insert and approximately 180 degress opposite
sauare mounting lug.

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

THE SQUARE MOUNTING LUG

DOWEL PIN HOLES

15. Place & new O-ring seal on valve cover, Lubricate
this seal with specified power steering fluid.

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.

BATELE

GaEBT-0

18. Insert valve cover over dowel ping. Ensure fitling
hote in valve cover is directly In line with squears
mounting tug of aluminum housing.

PRESSURE CHAKNEL BI THE VALVE COVER FITS
DIRECTLY OVER THE RECESS B THE UPPER PLATE

17. Place entire assembiy in C-clamp tool and
compress valve cover info pump housing, until
retaining ring groove is exposed in pump housing.

18. Insial valve cover retaining ring with ends near
access hole in pump housing.

63845-5
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DISASSE

19. Remove pump assembly from C-clarmp tool.

20. Place a new O-ring seal on pump housing.
Lubricate this O-ring seal with specified power
steering fluid.

21. Install power steering reservoir.

22. install flow control spring and flow control valve
into valve cover.

23. Place new O-ring seals on cutlet fitling. 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 melal and carry the
metel chips Into the valve bore.

24. Install cutlst fitting into valve cover. Tighten to
33-47 Nem (25-34 Ib-#).

25, Install pulley as outlined.

$53848-8

4. Inspect gear housing for cracks and siripped

threads and mating surfaces for burrs. inspect
piston bore for scoring or wear. If necessary,
repiace housing.

5. Ensure input shaft bearing rotates freely.

€. 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 refurn hose nipple on
reservolr.

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

3. Disconnect ignition coil wire and raise front,
whesls off fioor. 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
{urning steering wheel! from lock-to-lock. .

5. When all fluid has been added, turn ignition {0
OFF position and connect ignition coil wire.

8. Rernove plug from the reservoir return hose
nipple. Attach return hose to nipple.

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

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

Steering Gear, Power
Cleaning
1. Use a clean work bench and tools.

2. (lean the exierior of the gear with solvent. if
necessary, drain off excess hydrautic fluid.

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

inspection

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

Inspect valve housing for wear, scoring or burrs.
Check fluid passages for obstruction or leakage.

SN

Steering Pump, Power—Flushing

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

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

2. Place 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 coll wire.

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 fuid lsvel.

Connect ignition coil wire.

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

o

w o N®
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11-02-68

CLEANING AND IN

PECTION (Continued)

Steering System, Power

Steering Pump, Power
Cleaning

Wash all parts except seals in a chiorinated solvent
and dry with compressed alr.

inspection

To determine when o replace power steering pump
components, foliow these guidelines.

NOTE: Some componenis must be replaced
regardiess of condition.

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

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

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

4. PReuse 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 if.

6. Reuse rotor and cam assembly if wear is limited

Do not disassembile unit. Push rotor part-way
through cam insert, being careful not {o dislodge
slippers and springs. Check cam ID for scoring or
burring. Check rotor faces and QD for scoring
and chipping.

Do not service or refinish the upper and
lower pressure plates, cam or rofor
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 i they are bent or
broken.

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

9. Reuse housing and bushing assembiy 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
inseris. if bushing is scored or excessively worn,
install 2 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 vaive if valve
sticks in bore.

ADJUSTMENTS

1o removal of phosphate coating on cam contour.

Rack Yoke Plug Clearance
Tools Required:

® Bench Mounted Holding Fixture T57L-800-B

@ Pinion Shaft Torque Adapter T74P-3504-R

@ Pinion Housing Yoke Locknut Wrench T78P-3504-H
@ Seallnsialler DYOP-3517-A3

Steering Gear Removed

NOTE: The rack yoke clearance adjustmentisnota
normal service adiustment. it is only reguired when the
input shaft and valve assembly is removed.

1. Clean exterior of the steering gear thoroughly.
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14-02-69 Steering System, Power 11-02-69

)JUSTMENTS (Continued)

2. Install two long bolts and washers through the
bushings, and attach to the Bench Mounted
Holding Fixture TETL-800-B.

" SENGCH MOUNTED HOLDING
Tgﬁg_ﬁggﬁu& FIXTURE T57L-500-B

LEFT TURN
TRANSFER TUBE

GET84-A

3. Do notremove the external transfer tubes unless
they are leaking or damaged. f these lines are
removed, they must be replaced with new lines.

4, Drain the power steering fluid by rotating the input TN .' B
shaft lock-to-lock twice using Pinion Shaft Torque
Adapter T74P-3804-R. Cover ports on valve
housing with shop cloth while draining gear to
avoid possible oil spray.

8. Inserta lb-in forque wrench with maximum
capacity of 3.39-6.77 Nom {30-60 Ib-in} into the
Pinion Shaft Torque Adapter T74P-3504-R.
Position the adapter and wrench on the input
shaft splines.

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

FINION HOUSING YOKE
LOCKNUT WRENCH
T78P-3504-H

G2726-8

7. Loosen yoke plug with a 3/ 4-inch socket wrench.
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Steering System, Power

14-02-70

8.  With the rack at the center of travel, tighten the
yoke plug 1o 5-5.6 Nem (48-50 lo-in}. Clean the
threads of the voke plug prior 1o tighiening to
pravent a false reading.

Ga723-C

9. Back-off the vyoke plug approximately one-sighth
turn {44 degrees minimum to 854 degrees
maximum) until the torque required to initiate and
sustain rotation of the input shaftis 10 0.78-2.03
Nem {7-18 Ib-in).

CAUTION: Do not aliow the yoke plug {o
move while tighltening or the preload will be
affected.

10. Piace 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-f1).

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 Fitling, Atsugl

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.

PRESSURE RETURN

W%&“

ORING N F
%& %

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

|
|
|

KOTE: ALWAVS REPLADE
THIS SEAL WHEN &
LINE IS REMOVED

PUMP QUTLET

G5248-8

The following procedure should be used:

1.

Check fitting to determine whether leakis
between tube and tube nut or between tubs nut
and pump outlet fitting.

CAUTION: DO NOT over-tighten. If tube nuts
are overtorqued, strivping 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-f1).

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

Unscrew tube nut, and inspect plastic ssal
washer. Always replace plastic seal washer (Part
No. 388898-8) when line is removed. To facilitate
assembiy of new plastic seal washer, a tapered
shaft may be reguired o stretch washer, so it
may be slipped over tube nut threads.

STRETCH PLASTIC SEAL QVER A TEFLON
SEAL INSTALLER (DI0P-3517-A3) OR A
TAPERED TOOL, SUCH AS & CENTER
PUNCH, UNTIL IT IS LARGE ENOUGHTO
SLIP QVER THE FITTING THREADS. THE )
SEAL WILL SLOWLY RETURN TCITS -
ORIGINAL DIAMETER. e

G3623-C

The rubber O-ring cannot be serviced with this
design. if leak is due {o the O-ring, replace the
hose assembly.
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11-02-71 Steering System, Power 14-02-71

ADJUST TS (Continued)
6. Connect tube nut and tighten to 20-35 Nem (15-25 If the fitting disengages, replace the hose assembly.
ib-f1). The fitting is fully engaged only when the hose will not

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

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.

SPECIFICATIONS

Description Specifications
Gear Ratio 15:1
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-M1C83-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 Nern (7-18 lb-in}

Tie Rod Articulation Effort {On Pull Scale)

2-101bs.

Tie Rod Outer End Lubricant

None (Bonded Rubber Design)

TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS (Cont’d)

Description Nemn Lb-Ft Description Nerny Lb-Ft
Pressure Line Fitting {(at Pump) 14-20 10-158 Reservoir Screws 6-8 54-70
Gear-to-Crossmember Mounting 115-135 85-100 (o)
Boit Nut Hose Clamps 1.4-2 13-17
Tie Rod End-to-Spindle Arm Nut 48-63 35-47 (Lortn)
P ining Botl -32. 15-24
Intermediate Shafi-to-Steering 41-51 30-38 ump Rotaining Bots 20022 S
Gear Bolt Wheel Lug Nuts 115-142 85-105
Intermediate Shaft-to-Steering 21-33 15-25 Power Steering Line and Bracket 4.5-87 40-50
Column (2 Nuts) {Lb-In}
Weather Boot-to-Dash Panel 5.5-8.7 4-5 Bracket Assembly Bolt 21-32 15-23
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 20-28
Yoke Plug 5-6.8 (’:‘i?o) Pressure Switch 7-14 5-10
kit
Outlet Fitting to Reservoir and 33-47 25-34
Yoke Plug Locknut 50-89 44-66 Valve Cover
Pressure Line Fitting at Gear 20-35 15-28 Jam MNut 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}’““?ef (Right and Left Turn Power Steering Line Fittings 34-46 26-33
ines
- . Clamp Nut 21-32 15-23
Pinion Bearing Locknut 41-54 31-39
o - Actuator-to-Steering Gear 27-34 20-25
Pinion Bearing Cap 54-68 40-50 Retaining Bolts
Tie Rod Ball Socket Assembly o 75-88 55-65
Rack
Rack and Pinion Shield Screws 5.5-8 48-71
{Lb-in)

{Continued)
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T56L-301-8

T71P-19703-C
O-Ring Tool

T7IP-18705-C

Valve Body Insert Tool

11-02-72 Steering System, Power $1-02-72
SPECIAL SERVICE TOOLS
Tool Number/ Tool Number/
Description flusiration Description fllusiration
T50T-100-A T75L-3517-A
irnpact Slide Hammer Seal Instaliation Set
Consists of:
T78L-3517-A1
Mandrel
T67L-500-B o T75L-3517-A2
Bench Mounted Holding Fixture Stide Pusher
T75L-3517-A3
Spacer
T75L-3817-Ad
Sizing Tube
T58L-101-B TYBL-3G17-4
Puller Attachment
T78P-3504-C

T74P-3044-A1
C-Frame and Clamp Assembly

T78P-3504-D
Upper Pinion Bearing Seal
Replacer

T74P-3804-F
Outer Rack Seal Replacer

T78P-3504-G
Lower Pinion Bearing Replacer

T74P-3504-G
Teflon® Ring Replacer

TT4P-3504-G

TTOP-3504-8
T78P-3504-H
Pinion Housing Yoke Locknut
Wrench g@;@
TTGH-35044

T74P-3504-4
Rack Seal Protector Sleeve

T78P-3504-4
Rack Oil Seal Remover

T74P-3504-R
Pinion Shaft Torque Adapter

TTEPR-3584~3
T78P-3504-L
Rack Bushing Holding Tool ‘
T7EP-3508-L

T74P-3504-U
Nut Wrench

T78P-3504-M
Teflon® Ring Sizing Too!

T74P-3504-Y
Hook Spring Scale

T7aP-3504-Y

TPEP-3504-81
T78P-3733-A1
Upper Support Plate Y
T78P-3733-A2 ~ ="
Lower Support Plate e @ @
T78P-3733-A3 41
TTEP-3735-A

Seal Driver

{Continued)

{Continued)
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11-02-73 Sleering System, Power 14-02-73

SPECIAL SERVICE TOOLS (Continued)

Tool Number/ Tool Number Description
nescription Hustration D79L-7000-A Retaining Ring Pliers
T88L-3504-B -
Rack Oil Seal Protector D8 1P-3504-N Locknut Pin Remover
DSOP-3517-A3 Seal installer
TOOL-3280-D Tie Rod End Remover
ROTURDA EGUIPMENT
TGSL-3504-8
Model Description
T&8P-3504-D L.
Valve Body Putler (Bridge) GC7-00001 Digital Volt Ohmmeter
058-00010 inductive Dwell-Tach-Volt-Ohm Tester
TREP-3504-0
T8EP-3504-E =
Pinion Housing Yoke Locknut
Wrench
TE8P-3504-8
TaEP-3504-F
L.ower Pinion Seal Remover
{Small GO}

TagP-3504-G
Lower Pinicn Seal Replacer

TH8P-3504-G

TaaP-3504-J4
Fart of Lower Pinion Ssal
Remover {Large 0D}

TOEP-3804-d

T88P-3804-A
Yoka Plug Torque Gauge

TEeP-3504-4
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SUBJECT PAGE SUBJECT PAGE
ADJUSTMENTS REMOVAL AND INSTALLATION (Cont’d.)

Sieering Wheel Spoke Posilion ..rwusicmecmricisaiae 14-04-27 lgnition Lock CyBnder ..o 1-04-13
DESCRIPTION ceooriennsusscosrasonassssssausessnsassarksaosasessasonass 19-04-1 lgnition Lock Cylinder Assembiy ..o o § 104G
DIAGNOSIS AND TESTIRG Shall Boaring, Infermediale ..o e 110415

ignition Switch Electrical DIagnOSiS covrvsnemsiaonssusouns 11-04-8 Shatt Bearing, LOWEr .ovcciomesscoronuconssasas e 140418

S10ering COUMIN . i e esminmecnmocosmoasssoossassannsaunsansnze 11-04-8 Shaft Bearing, UDDET vuccrssmesrimcinnsssinsesssassaransas 110414
DISASSEMBLY AND ASSEMBLY Steering COMUNN v rmmomcosranrcassmasssmsuriossanses 11-04-10

Stearing COMM . urmmemernmseomsouemmiuosscurssananansesss 14-04-17 Steering Shaft, Intermedialt oo 11-04-%2
REMOVAL ARD INSTALLATION Steering WREel....ciemicmmsmasimessmasssmsmasenners $1-04-8

Brake Shift Interiock Solenold ..cocuseseariarsssonssrnanass 14-04-14 THE L OCK LBV cervoiviconnmnsecaroaorarassarnsansssonsasssvassaansse §1-04-8

Contact ASSEMDBIY ccureesraoereassssrsunssesnassssrassassssans 11-04-C SPECIAL SERVICE TOOLE coovciorscavicsmsnsssinasosnasssasne 5 91-04-28

Gear Shift Lever, Cover and/or Shift Lever SPECIFICATIONS ivucvvenvmrccrvacssessramosaisasasnseosnaassnsssusss 11-04-27

CID cavreareraonessrasscscasssunssirusaserasmesssssasistausaazsaassces 11-04-12 VEHICLE APPLICATION .cvevvscsommnoasinsncsnsassssnsaasnnnssesses 11041
VEHICLE APPLICATION
Taurus/Sable.
DESCRIPTION

NOTE: All fasteners are important in that they could
affect the performance of vital parts and systems,
and/ or could result in major service expenses. They
must be replaced with fasteners of the same part
number if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute
design. Torque values must be used as specified
during assembly to ensure proper functioning of these
parts.

The steering column has been redesigned for more
efficient use of package space and improved strength.
The structural part of the column is made of
magnesium die castings. The column is attached to &
support that is an integral part of the instrument panel.
The column lower attachments are through a bracket
that bends during column collapse. The upper
attachments are through plastic shear modules that
separate from the main casting during column
collapse. A clip and washer are attached to the shear
modules to reduce column shake and to aesistin
column installation 1o the beam.

A unique shifter mechanism has been installed on the
column (column shift only). It has the insert plate
iocated away from the shift lever and interacts with
the shift lever through a linkage system. This sysiem
provides a positive interlock with no adjustments
required.
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11-04-2 Steering Column 11-04-2

DESCRIPTION

Continued)

Steering Column, Console Shift— Exploded View
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11-04-3

Steering Column

DESCRIPTION (Continued)

11-04-3

Part Part
item Number Description ftem Number Description
i | — Alr Bag Module 3 | — Solenoid and Bracket
2 | NB04385-8100 | Steering Wheel Bolt 37 | 2Be622 Release Switch
3 1 — Steering Whesl 38 | 28854 Hose
4 § — Air Bag Module Retaining 39 | 3F718 Shift interlock Cable
Nuts 40 1 N8080S38 Screw
5 144864 Air Bag Clockspring Contact 41 TH178 Bracket
Assy 42 | 3F527 Lever Assy
6 3530 Upper Column Shroud 43 | 3F830 Pin
6A | 3D677 Seal Assy 44 | NBO5865 Tilt Pivot Screws
7 |3533 Lower Golumn Shroud 45 | 3D655 Spring — Steering Column
8 | 55928 Shroud Retaining Screws Position Lock
9 11572 lgnition Lock Cylinder Assy 48 | 3F728 Actuator Housing
10 | 3F578 Retainer 47 | — ignition Switch
11 | 3E700 Bearing 48 | NB05858 Screws
12 | 3E717 Gear — Steering Lock 49 | 3F530 Pin — Pivot Lever
13 13318 Turn Signal Cancelling Cam 50 |3B832 Lower Column Bracket
14 | 3C610 Snap Ring 51 | 3E738 Lower Bearing Housing
16 13520 Spring — Upper Bearing Retainer T
16 | 3518 Sleeve 52 | NB01588 Lower Column Mounting Nuts
16A | 3L539 Ring 53 | 14A206 Bracket
17 13517 Bearing — Upper {Small} 54 | N804408 Screw
18 | 3Fg42 Lock Cylinder Housing 55 | 805859 Lower Bearing Housing
19 | 13K359 Multi-Function Switch Retaining Screws
20 | 390345-S36 Screws 56 | 3AB49 t ower Column Bearing
201 | Spring Sleeve
22 | 3F527 Tilt Release Lever 57 |ss17 Lower Colun:m Bearing
X 58 | 36539 Tolerance Ring — Lower
23 | 3D544 Tilt Actuator Lever -
. . 58 | 3C131 Sensor Ring
24 | 3F530 Tilt Actuator Lever Pin .
\ 60 | 30874 Spring
25 | 3E898 Cam Steering Column Lock
. .. 61 | N803942 Bolt — Flange Yoke
26 14A163 Clip Wiring — Upper 62 | aN725 Steering Shaft U — Joint
27 | 3D857 Steering Shaft Assy Ase;:,rmg a
28 | 3C732 Spring Lock.Lever 83 | N803D42 Rolt
29 ggggg EE}S)? Lever Steering Column Lock 64 {N8G1555 Upper Column Mounting Nuts
30 | 3E723 Lock Actuator A _ 65 | 3EG48 Absorber — Steering
U?)?)er cluator Assy Column impact
31 3E715 l.ock Actuator Assy — 66 | NBO1555 Nuts.
Lower 87 | 3517 Bearing — Upper {Large)
32 | 3E691 Pawl — Steering Column 68 | 14A163 Clip Wiring — Lower
L.ock {Shaft) 89 | N804328 Nut (2 Req'd)
33 | 3E696 Spring — Steering Column 70 | Ne20012 Nut {3 Req’d}
L ock (Shaft) 71 | 3E735 Boot Assy
34 14A088 Shield 72 | 3C662 intermediaie Shaft Assy
{Continued) 73 | N806393-S100 | Bolt
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11-04-4 Steering Column 11-04-4

DESCRIPTION (Continued)

Steering Column, Column Shifi-—Exploded View

G8795-0
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Steering Column

11-04-8

Part
Number

Description

16A
17
18
i@
20
21
22
23
24
25
26
27
28
29

30

31

32

33

34
38

36
37
38
39

40
41
42

N804385-S 100

14A664

3530
3be77
3533
55828
11572
3F579
3E7C0
3717
13318
3C610
3520
3518
3L539
35617
3Fe42
13K358
390346-S36
3F827
30544
3F530
3E695
144163
3D657
30732

38662 (RH)
30653 (LH)

3E723
3E718
3E691
3E698

7361
7807t

7302
TW441
7215
7E400

7335
NB805858
144089

Air Bag Module
Steering Whesi Boli
Steering Wheel

Alr Bag Module Retaining
Nuts

Air Bag Clockspring Contact
Assy

Upper Column Shroud

Seal Assy

{.ower Column Shroud
Shroud Retaining Screws
lgnition Lock Cylinder Assy
Retainer

Bearing

Gear — Steering Lock
Turn Signal Cancelling Cam
Snap Ring

Spring — Upper Bearing
Sieeve

Ring

Bearing — Upper {Smail)
t.ock Cylinder Housing
Multi — Function Switch
Screws

Spring

Tilt Release Lever

Tilt Actuator Lever

Tiit Actuator Lever Pin
Cam Steering Column Lock
Clip Wiring — Upper
Steering Shaft Assy
Spring Lock Lever

Lever Steering Column Lock

Lock Actuator Assy —
Upper
L.ock Actuator Assy —
Lower

Pawl — Steering Column
Lock (Shaft)

Spring — Steering Column
Lock {(Shaft)

Plunger Trans Conirol Select

Spring — Trans Control
Selector Return

Shift Lever
Shift Lever Pin
Trans Selecior Control Tube

Trans Gear Shift Tube
Clamps

Bushings
Screws
Shield

{Continued)

Part
ftem Number Description

43 | 7A216 Trans Control Selector
Position insert

44 | NBDESSS Scraws

45 | 390345-538 Screws

46 | 28623 Parking Brake Vacuum
Release Swiich

47 | NBOBS6S Tilt Pivot Screws

48 1 3D658 Spring — Steering Column
Position Lock

49 | 3F723 Actuator Housing

5G | - ignition Switch

51 NB05858 Screws

52 | 3F530 Pin — Pivot Lever

53 | 3E691 Pawl Steering Column Lock
Shifter

54 | 3B663 Pin — Steering Cotumn Lock
Shifter

55 | 3B632 Lower Column Bracket

58 | 7D282 Trans Control Selector
Lower Lever

57 | 805888 Screws

§8 | 3738 Lower Bearing Housing
Retainer

53 | N801585 Lower Column Mounting Nuts

80 14A208 Bracket

61 N804408 Screw

62 | 805859 Lower Bearing Housing
Retalining Screws

63 | 3A8649 Lower Column Bearing
Slesve

84 | 3817 Lower Colurnn Bearing

65 | 3L539 Yolerance Ring — Lower

86 | 3C131 Sensor Ring

67 | 30674 Spring

68 | NB0O3842 Bolt — Flange Yoke

89 | 3N725 Steering Shaft U — Joint
Assy

70 N803g42 Bolt

71 7E384 Shift Cable Brackst

72 | 805858 Shift Cable Bracket
Mounting Screws

73 | NB(06423-5586 Upper Column Mounting Nuts

74 | 3EG45 Absorber — Steering
Column lmpact

75 N80 1555 Nuis

76 | 7E395 Shift Cable Assy

77 13817 Bearing — Upper (Large)

78 | 14A163 Clip Wiring — Lower

79 | 7C484 Clip

80 | 2BB54 Hose

&1 | N804328 Nut (2 Beq'd}

82 | N820012 Nut {3 Reg'd)

83 | 3E735 Boot Assy

84 | 3CB82 Intermediate Shaft

85 | NB0OB383-8100 Bolt

TG8794D
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11-04-6

DIAGNOSIS AND TESTING

Steering Column

11-04-6

Ignition Switch Electrical Disgnosis

Connector Switch—Mechanical Test.

Refer to Section 11-056 for Blade Terminal-Type

Refer to the following chart for ignition switch

diagnosis.

IGRITION SWITCH MECHANICAL DIAGNOSIS

steering isolator plastic sleeve.

CONDITION POSSIBLE SOURCE ACTION
@ High Key Efforis @ Damaged lock cylinder. ® Lubricate cylinder and check for

burrs on key and/or correct key
cut. if effori is still excessive,
replace lock cylinder.

@ Shrouds mis-aligned. @ Align shroud to fit properly.

® Casting/actuator binds, sticks, @ [fimproper fit between casting and

grabs, with key rotation. actuator exists, replace parts.

@ I burrs are found on actuator
surfaces which contact the casting
during key travel, gently file these
surfaces untif smooth. At no time
attempt to file teeth of aciuator.

@ If serious burrs are found on
casting surface which contaci
actuator during Key travel, replace
the casting.

® If actuator teeth show excessive
wear or are burred, replace
actuator.

@ Assemble lock housing assembly
taking care to thoroughly lube all
internal components with
Multi-Purpose Grease
DOAZ-19584-AA (ESR-M1C158-A,
ESB-M1C93-A) or equivalent and
check key efforts. if still high,
replace lock housing assembly.

@ Damaged ignition switch. @ Replace the ignition switch.
TG5186C
Steering Column
Refer to the foliowing charts for steering column
diagnosis procedures.
STEERING COLUMN DIAGNOSIS
CONDITION POSSIBLE SOURCE ACTION

@ Sgueak, Moan When Steering @ Gearrolled up or down allowing & HReposition rack and pinion to
Wheei Turned input shaft or pinch boli to contact proper position and/ or reposition

boot. boot.

@& Engine Compartment Noise, @ Seal distoried leaving gap to lower ® Replace boots with visual gaps.
Fumes, Heal, Vapors and/or Water shaft. Realign gear and/or boot to
and Liguids Enter Passenger specifications. Iif condition isn’t
Compartment resolved, replace boot.

@ Sealmissing. @ Replace boot.

@ Boot retaining nuts missing. @ install nuts.

@ Boot mispositioned. @ Heposition boot.

® Dash absorber under boot sealing @ Reposition absorber under
surface. gap-hinder lip.

® Dash panel surface deformed. @ Replace rope caulk on sealing

surface of boot.

@ Bootmissing. @ Installnew boot.

@ Boot cut or torn. @ Install new boot.

® Improper assembly of power @ Replace boot.
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11-04-7

DIAGNOSIS A

Steering Column

D TESTING (Coniinued)

11-04-7

STEERING COLUMN DIAGROSIS {Continued)

CONDITION

POSSIBLE SOURCE

ACTION

@ Rubbing Noise

% Intermediate Shafl Area

not removed {during assembly).

@ Boot mispositioned on @ Install properly.

intermediate shaH.

@ U-joint bearings damaged or @ Replace intermediate shaft.

comaminated.

® Lowes Column Area

& Damaged, fractured bearing or @ Feplace baaring and retainer.

retainer.

& Upper Column Area

® Wheel rubbing on shroud. @ Install shroud io proper location.

@ Damaged upper baaring slesve, @ Remove shroud and check for

lock housing or retainer. proper installation of lock housing,
upper bearing and upper bearing
snap ring. Install as requirsd.

® Damaged bearing. @ Replace bearing.

@ Replace shaft, lock housing or
outer fube.
® Clunk During Acceleration or ® Looseintermediate shaff to gear. ® Tighten retaining bolts.
Deceleration o
@ Raitles, Loose Steering & Intermediate Shalt Area

@ Intermediate shaft to gear @ Tighten altachments.

attachment nof tight.

@ Improper boot asssmbly. @ Insiall and tighten screws.

@ Interference fit between plastic @ Install to proper location. Replace

coliar and intermediate shaft. if necessary.

® Excessive universal joint lash. @ Replace intermediate shaft.

@ Power steesring isclator rubber @ Replace intermadiate shafl.

bond separation.

% Lower Column Area

® Loose intermediate shaftto @ Tighten attachments.

column or column to support
attachmeni.

® Upper Column Area

® improper shroud assembly. @ Install and tighten shroud.

® Column to support bracket locse. @ Tighten attachment.

@ Loose shaft to upper bearing. ® Check that snap ring is engaged to
shafi properly. Replace bearing or
shaft.

@ lLock housing assembly. @ Replace paris as required.

® Binding/HeavyEffort/ No @ Improper installation of dash boot. @ Reposition boot.
Returnability/ Column Grounded/ @ Improperly assembied universal @  FHeplace intermediate shaft.
Sticks/Binds/Grabs joint.

® Upper column. @ Remove column and check column
for binding while disconnsected
from intermediate shafl.
it binds:

A, Remove column shaft and check
it for straightness — replace
shafi.

B. Check upper and lower bearing
for ease of rotation—replace.

. Check for contact of shaft to
cther componentis—replace parts
reguired.

@ Restrictor assembly on sensor ring ® Replace sensor ring and bearing

wedge. DO NOT install restrictor.

TG4444E
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11-04-8 Steering Columsa

REMOVAL AND INSTALLATION

CAUTION: Do not remove the stearing column,
steating whee! and air bag module as an
assembly from the vehicle unless the columnis
locked to prevent rotation, or lower end of
steering shatt should be wired In such a way to
prevent the sleering wheel from being rotated.

Steering Whasl
Tools Beguired:

@ Steering Whee! Puller T&71L-3600-4

Removal
1. Cenier front wheels 1o the straight-ahead
position.

WARNING: THE BACKUP POWER SUPPLY
MUST BE DISCONNECTED BEFORE ANY AR
BAG COMPONENT IS SERVICED.

2. Disconnect baltery ground cable and air bag
backup power supply. Refer to Section 01-208,

MOTE: Taurus S8HO only, remove two steering
wheel back cover plugs. Remove two air bag
module retaining bolts and lift module off steering
wheal,

3. Remove four alr bag module retaining nuts and ii#
module off steering wheel,

o

Lisconnect alr bag wire harness from air bag
module and remove module from wheel,

G784

& Disconnect speed control wire harness from
stesring whesl,

CAUTION: Be sure contact assembly wire
harness does not get caught on wheel
assembly when Hifling off shafl.

Remove and discard steering whesl! retaining
bott,

&

7.  Insisll Steering Wheel Puller TE7L-8800-A or
sguivalent and remove stesring wheel. Route
contact assembly wire harness through steering
wheel as wheel [s lifted off shaft.

- STEERING WHEEL PULLER
< - T8TL-3800-A

G8884-A

instaliation

1. Ensure thal vehicle's front whesls are in the
straight-ahead position.

2. Route contact assembly wire harness through
steering wheel opening at the three o’clock
position and position steering wheel on steering
shaft. The steering wheel and shaft slignment
marks should be sligned. Be sure air bag contact
wire is not pinched.

3. install new stesring wheel retaining bolt and
tighten to 31-45 N-m {23-33 Ib-88).

CAUTION: Be sure wiring does not get
trapped between steering wheel and contact
assembly.

4. Connect speed control wire harness o whesl and
snap connestor agsembly into steering wheel
ciip.

5.  Connsct air bag wire harness to air bag module
and install moduls to stesring wheel. Tighten
module retaining nuts 10 4-5.4 Nem (36-47 Ib-in).
{Taurus SHO: Tighten retaining screws 1o
10.2-13.8 Nom (7.5-10 81} Insiall back cover
phugs.)

€. Connect air bag backup power supply and
battery ground cable. Verify air bag warning
indicator.

Till Lock Lever

Hemoval and Installation

1. Toremove i lock laver, rotate lever
courterciockwise,

1683 Taurus/Sable July, 1982




REMOVAL AND INSTALLATION (Continued)

Steering Column

11-04-8

2. Toinstall, position lever and rotate clockwise until
Hoht,

igntion Lock Cvilinder Assembly
Funclional Lock
Removal

The following procedure applies {o vehicies that have
functional lock cylinders. Lock cylinder keys are
available for these vehicles, or the lock cylinder key
numbers are known and the proper key can be made.

1. Disconpect battery ground cable
2. Turnlock cylinder key to HUN position

3. Placead.17mm(1/8 inch) diameter wire pin or
small drift punch in hole in rim shroud under ook
cylinder. Depress retaining pin while puliing out on
iock cylinder to remove it from column housing.

TURN IGNITION
TO BUN POSITION

S04~

insiallation

1. install lock oviinder by furning # to RUN paaéf on
and depressing retaining pin. insert lock cylinder
into lock oyiinder housing. Qﬁ% re cylinder is fully
seated and aligned in interlocking washer before
turning key to OFF position. This will permit
cylinder retaining oin to extend into ovlinder
housing hole.

Rotate lock oviinder, using ook cylinder key, 1o
ensure correct mechanical operation in all
positions.

3. Connect battery ground cabdle.

r

Non-Functional
Hemoval

The following procedure appliss to vehicles In which

the ignitlon lock s Inoperative and the lock w md@v

cannot be rotated due to a lost or broken lock cylinder

key, unknown key number, or a lock cylinder cap that

has been damaged and/or broken 1o the extent that
the iock ovlinder cannot be rotated.

1. Disconnect battery ground cable

© P

insialiaiion

Remove sieering whee! as outlined.

Using channsi-lock pliers or vise-grip-type plisrs,
twist lock oviinder cap until i sepsrates fromlock
cylinder.

Using a 3/ &-inch diameter dril], drill down middie
of ignition lock key slof approximately 44mm
{1-3/4 inch} until lock oviinder breaks toose from
Q?@dkawa}’ hase of lock gylinder. Remove iock

ovlinder and drill shavings from lock oyiinder
mm ing.

Hemove retainer, was h r, ignition switch and
actuator. Thoroughly © aﬁ all drill shavings and
other toreign materia §s~: %rc:sw castng.

Caraiully ingpect lock cylinder housing for
damage from the above operation. ¥ damage is
apparent, housing must be replaced.

1. Replace lock cvlinder housing, if damaged.

2. Install actuator and ignition switch ds oullined.

3. Install trim and slectrical parts.

4, install new ignition lock oviinder as outlined.

£,  Install steering whes! a3 outlined.

&.  Check lock cylinder operation.

Contact Assembly

Removeal

1. Ensurs thal vehicle’s front wheels are in the
straight-ahead position and steering column shaft
slignment mark is at the 12 o'clock position,

2.  Disconnect battery gmw‘adﬁ cable and air bag
backup power supply

3. Remove steering wha@% as outlined.

4.  Remove lower RH and LH mouldings from
instrument panel by pulling up and snapping out of
retainer,

&.  Remove instrument panel lower trim panel and
lower steering column shroud.

&. Disconngct contact assembly wire harness.

7. Apply two slrios of tape across contact assembly
stator and rotor to prevent accidental rotation.

2. Remove lock oylinder and remove key warning
DUZZET WIS,

g, Detach harmess 14407 mating connectors down

cotumn side.




11-04-10

REMOVAL AND INSTALLATION {Continued)

Steering Column

10. Remove three contact assembly retaining screws
and pull contact assembly off steering column
shaft.

- RETAINING SCREWS

TAPE BTRIPS

GESES-A

insisliation

1. Ensure thatl vehicle's front whesls arg in the
astraight-ahead position and steering colurmn shaft
alignment mark is at the 12 o'clock position.

2. Align contact assembly to column shaft and
mounting bosses and slide contact assembly on
o the shaft.

Ingtall three retaining screws. Tighten screws {o
2-3 Mo (18-26 in-in). Remove tape strips.

NOTE: ¥ a new contact assembly is being
installed, remove the plastic lock mechanism
after contact assembly is secursd to column.

4. Route contact assembly down column assembly
and connect 1o wire harness.

5. Install key warning buzzer into lock cyiinder
housing and secure lock oylinder.

6. Connect harness 14401 connectors down
column side.

7. Instali lower shroud and instrument panel cover.
8. Install steering whesl as outlined.

9.  Connact air bag backup power supply and
battery ground cable.

10. Verify air bag warning indicator.

(5

Steering Column

Ensure that vehicle front whesls arg in the
straight-zhead position,

Removal

NOTE: All steering column components are assembled
with fasteners. They are designed with a thread
iocking system 1o pravent loosening due to vibrations
associated with normal vehicle operation.

1. Disconnect battery ground cable and air bag
backup power supply.

2. Remove stesring wheel as outlined.
3. Hemove instrument pane! lower trim cover.,

4. Remove air bag clockspring contact assembly as
outlined.

5. Remove it lever by unscrewing it from column
and remove four screws.

8. Rotate ignition lock cvlinder to RUN position.
Using a 1/8-inch drift, depress lock cylinder
retaining pin through access hole and remove
fock oylinder.

7. Hemove four retaining screws from lower shroud
and remove column shrouds.

UFPER COLUMNM SELECTOR LEVER
SHOWN (COLUMN SHIFT ONLY)

} RETAINING SCREW
LOCATIONS

G5813-8

1883 Taurus/ Sable July, 1682
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REMOVAL AND INSTALLATION (Continued)

Steering Column

14-04-11

8. Remove two instrument pans! reinforcement
brace retaining bolts. Remove reinforcement.

REINFORCEMENT

GEEERA

g. Disconnect fransmission rangs selector cable
from aciuator housing by removing one screw
{column shift).

TRANSMISSION RANGE
SELECTOR

- GABLE LOOP RETAINING SCREW

10. Disconnect transmission range selector cable
loop from shift tube hook {column shift).

11. Remove two multi-function switch retaining
screws and set multi-function switch aside.
Remove wiring connector from ignition swiich.

G5809-B

12. Remove column skid plats.
13. Remaove pinch bolt from steering shaft flex
coupling. -

14. While supporting column assembly, remove four
column assembly retaining nuts. Lower column
and disconnect vacuum hoses at parking brake
release switch or remove vacuum release
assembly.

15. Disconnect shift cable from selector lever pivot.

16. Remove shift cable and bracket from lower
column mounting.

17. Remove four brake shift interlock cable retaining
screws and remove cable (console shift).

18. Remove colums from vehicle.

G55598-C

1993 Taurus/ Sable July, 1892




1 1-04-12

Steering Column

11-04-12

MOVAL AND INSTALLATION (Continued)

Part
item Number Description
1A N8DOBO42-S100 | Screw
2 - Body
3 | 30828 Steering Column Assy
4 | 32718 Brake Shift interlock

Solencid

5B | N80B423-856 Mut {4 Reqg'd)

A Tighten to 41-86 Nem {31-41
Lib-Fi}
B Tighten 1o 13-18 Nm (8-14
Lb-F1)
instaliation

1.

17.

18.

18.

Adign the column lower universal joint o lower
shaft. Install ons bolt and tighten to 41-56 Nem
{31-41 Ib-f1).

Connect parking brake release vacuum hoses.

Position Brake Solencid Interlock cable and install
four retaining screws (automatic console shift).

Support the column assembly o column support
bracket. install four retaining nuts and tighten to
13-19 Nemn (8- 14 1),

Pogition shift cable bracket (with shift cable
attached) to lower two screws of column, Tighten
0 711 Nem {(5-8 11D,

Snap shift cable onto shift selector pivot ball.

Position multi-function switch and install two
retaining screws. Tighten 1o 2-3 Nem (1826 Ib-in).

Connedi all electrical connectors.

Attach transmission range selector cable loop on
shift selector hook, end install iransmission range
selector cable bracket 10 actualor housing. Install
retaining screw.

. Install steering column (o parking brake control
shake brace.

. Install instrument panel reinforcement brace and
secure with two retaining bolts.

Install lower instrument panel cover.
Install upper and lower column shrouds.
. Instalilock cylinder assembly.
Install tilt lever onto column.

. Install air bag contact assembly screw. Tighten io
2-3 Nem {18-26 Ib-in).

inetall steering wheel onto column shaft. Installa
new boll and tighten (o 31-48 Nem {22-33 Ib-11).

Position alr bag moduie to wheel. Install four
retaining nuts. Tighten to 4-8.4 Nem (36-47 b-in).

Connect battery ground cable and air bag backup
power supply.

. Verify air bag warning indicator.

Steering Shafl, iIntermediate
Removal

1.

2.

4,

8.

Remove boli from upper U-ioint-to-shaft
connection. Collapse intermediate shaft.

Remove three nuts retaining primary boot-io-dash
panel and remove boot.

CAUTION: Be sure the steering columnis in
the locked position. The lower end of the
steering column may be wired in such a way
to prevent the steering wheel from being
turned as air bag clockspring assembly will
be damaged.

Remove boli retaining intermediate shaft
assembily o steering gear input shaft.

From inside of vehicle, remove intermediate
shaft.

Remove secondary boot.

instaliation

1.

2.

Turn secondary boot inside out and position over
three mounting studs then mount to gear.

Install intermediate shaft through boot and to
steering gear input shaft. Install new bolt and
tighten 10 41-56 Nem (31-4 1 b-f1).

Install primary boot over intermediate shaft and
down onto three studs in dash panel.

Install three boot retaining nuts. Tighten o 5-7
Mo (44-61 lb-in}.

Extend shaft and insert into U-oint at end of
steering column, Tighten bolt 1o 41-56 Nem (31-41
Ib-F1).

Check steering column for proper operation.

Gear Shift Lever, Cover and/ or Shift Lever Clip
Column Shift
Removal

1.

Remove tilt lever by unscrewing it from the
oolumn.

2. Turn ignition switch to RUN position. Using a
1/8-inch drift, depress lock cylinder retaining pin
through access hole and remove lock cylinder.

3. Hemove lower instrument panel cover retaining
screws and remove cover.

4. Remove four retaining screws from lower shroud.
Femove upper and lower shroud assemblies.

5. Remove shift iever cover, pin assembly and shift
lever,

8. Hnecessary, remove shift lever clip. -

insialiation

1. #removed, install shift lever ¢lip into opening in
shifter housing assembly as shown.

2. Insert shift lever through hole in PVC cover.

Position cover on shift lever.

1993 Taurus/ Sable July, 1992



11-04-13

REMOVAL AND

TALLATION (Continued)

3. Insert shift lever into opening in shifter housing
assembly.

4. install a new pin assembly into position and tap in
place until the head seats against shifter housing
assembly and the Tinnerman nut is visible on
bottom of shifter housing.

8. Position shift lever cover on the lock cylinder
housing. Insert lower attachment into the slot on
side of housing.

8. Position upper attachment on mounting pin and
press into place. Install & Tinnerman nut to secure
cover to pedesial on lock cylinder housing.

7. install upper and lower shrouds with four screws.

8. - Instal lower instrument panel cover and retaining
SCrews.

9. Install lock cylinder into lock cyiinder housing.
10. Install tilt lever onto column.

14. Check for proper start in PARK and NEUTRAL.
Ensure start circuit cannot be actuated in DRIVE
or REVERSE positions and the column is locked in
the LOCK position.

SHIFT LEVER
LIPS,

G5899-A

FRONT OF
VEHICLE
w@

SHIET LEVER
ASSY
7202

ATTACHING PIN

7G357 \

SEAL ASSY
30677

STEERING COLUMN
ASSY 3C529 -
G5808-B

ignition Lock Cylinder
Removal

1. Rotate ignition lock cylinder 1o RUN position.
Using a 1/8-inch drift, depress lock cylinder
retaining pin through access hole and remove
lock cvlinder.

CAUTION: Carefully note the position of the
bearing retainer prior to removal.

2. Remove blue plastic bearing retainer by inserting
a screwdriver or similar {ool, with a 80 degree
bend on the tip, between bearing retainer and
bearing and by prying upward.

3. Insert tip of 2 screwdriver into Double-D slot of
bearing, then rotate 90 degrees. Remove
bearing.

4. Remove lock drive gear. Carefully note
relationship of lock drive gear to position of rack
iseth.

installation

1.  Position lock drive gear in base of lock cylinder
housing in the same position as that noted during
removal procedure. The position of lock drive
gear is correct if last tooth on drive gear is
mashed with last tooth on rack.

2. Position bearing retainer in lock cylinder housing.
Insert tip of & screwdriver into Double-D slot of
bearing, then rotate 80 degress.

3. Press blue plastic bearing retainer into lock
cylinder housing. Ensurs retainer is in its original
position.

4. Line up fiats of drive gear with flats of washer by
pulfing down on the column lock actustor,

5. Install lock cylinder assembly.

1993 Taurus/ Sable July, 1882
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11-04-14 Steering

REMOVAL AND INSTALLATION (Continued)

6. Check for proper start in PARK and NEUTRAL.
Also, chieck o ensure start circult cannot be
actuated in DRIVE or REVERSE positions and the
column is locked in LOCK position.

Brake Shifi interiock Solencid

Removal
1. Disconnect battery ground cabile and air bag
backup power supply.

2.  Remove lower RH and LH mouldings from
instrument panel by pulling up and snapping out of
retainer.

3. Remove five retaining screws from instrument
panel lower cover and remove cover.

4. Remove insirument panel reinforcement.

5. Disconnect transmission range selector cable
from actuator housing by removing one screw.

6. Remove four column attaching nuts and lower
column assembly.

7. Remove electrical harness from brake shift
interlock (BSI) solenoid assembly.

8. Remove three screws attaching BSI solenoid and
insert plate {o column assembly and remove
solenoid and insert plate. Separate solenocid from
inseri plate by removing tinnerman clip.

instaliation

1.  Position brake shift interlock solenoid and insert
plate in place and attach to column assembly with
three screws as shown.

2. Connect electrical harness 1o BSi solenoid.

3.  Attach column assembly to half car beam with
four nuis.

4. Connect fransmission range selecior cabie to
column assembily with one screw.

5. Attach instrument panel reinforcement brace with
three boits.

6. Attach instrument panel lower trim cover with five
bolts.

7. Install RH and LH mouldings on instrument panel.

8. Connect air bag backup power supply and
battery ground cable.

BRAKE SHIFT
INTERLOCK
""" . SCLENOID

Shaft Bearing, Upper
Column Removed
Removal

1.  Remove lock housing from steering column
assembly as outlined.

2. Suitably support housing and tap out small
bearing with an appropriate drift and a plastic
hammer.

PLASTIC HAMMER

HOUSING =

1983 Taurus / Sable July, 1862




Steering Column 11-04-15

NSTALLATION (Continued)

instaliation

1. Suitably support housing. Position small bearing
80 that the opening betwaen races is “up.” Tap
into place with a plastic hammer and a bushing
driver instalier or socket the same size as outer
race of bearing.

2. Insiall housing on steering column as outlined.

BUSHING
» INSTALLER

(5544-B

Shaft Bearing, Intermediate
Column Removed

Removal

1.  Remove lock housing as outlined.

2.  Sethousing fiat on workbench and tap large
bearing loose with suitable drift and a plastic
hammer.

PLASTIC HAMMER «

LOCK FOUSING e S—— .

G55458-A

installation
1. Support lock housing on workbench.

2. Position bearing so that the opening betwesen
races will face up, or out from housing, when
installed.

BEARING
SLOT

LOCK HOUSING

) SUPPORT LOCK
" HOUSING HERE

CiSB4AG-A

198% Taurus/ Sable July, 1882



VAL AND INSTALLATION {(Continued)

3. Using a socket or bushing driver the same size as
ouier race of bearing, tap bearing into housing
with g plastic hammer until fully sealsd,

PLASTIC HAMMER

% LOCK HOUSING
BUSHING INSTALLER '
OR SOCKET

}i@ SUPPORT LOCK
AL HOUSING HERE

GESATA

Shafi Bearing, Lower
Column Removed

Removal

1.  Remove lower steering shaft bearing and housing
assembly as outlined.

COLUMN
LOWER MOUNTING
BRACKET

LOWER BEARING

SCREW -
RETAINER 2E738

NBO5E5S-838
3REQCD
GEEALA

2.

installation

1.

2.

3.

Suitably support housing and iap out bearing with
& hammer and a drift.

Inspect flexible bearing slesve. Replace if
damaged.

. LOWER BEARING
HOUSING

FLEXIBLE BEARING

SLEEVE
@5548-A
Position bearing sleeve in housing.
FLEXIBLE BEARING
SLEEVE
LOWER BEARING
HOUSING
BEARING “SLOT"
B5549-A

Press in the new bearing with thumb pressure
until seated. Slot between inner and outer races
should face down when installed in the vehicle.

1983 Taurus/ Sable July, 1892



14-04-17 Steering Column
REMOVAL AND TALLATION (Continued)
4. Install bearing housing on steering column as COLUMN
outlined. LOWER MOUNTING
BRACKET
NB05850-536 ¢
; LOWER BEARING
S o RETAINER 3E738
741 Nem e
5.8 LB-
( i G5530-A
DISASS
Steering Column 2. Removs steering wheel assembly as outlined.
Disassembily 3. Remove steering column from vehicle as outlined.
1. Disconnect battery ground cable and air bag 4. Remove lower U-joint, spring, sensor ring and
backup power supply. bushing.

Column Shift Only

(35448-C

1993 Taurus / Sable July, 1992




11-04-18 Steering Column 11-04-18

Part Part
item Number Description item Number Description
1 130131 Sensor Ring § | 3517 Upper Bearing {In Lock
2 | 7A218 Shift Conirol Selector Housing)
Brachket 7 | 30844 Tilt Releass
3 17212 Shift Position indicator 8 | 3817 imermeﬁia?e Bearing (in
Attaching Point Lock Housing}
4 13511 Titt Lock Housing g | 32718 Brake $hi'ﬁ: interlock
5 | 7212 Shift Selector Assy Solenocid
(Continued) 10 | 3517 Lower Bearing Assy
11 | 7E3684 Shift Cable Bracket
12 | 3N725 Fiex Coupling
8. Remove turn signal cancelling cam by pushing up TURN SIGNAL
with flat-bladed screwdriver. Note direction of N
LARGE SCREW - CANCEL CAM

flush surface. DRIVER 13318

NOTE POSITION OF
FLUSH SURFACE

GE450-A

6. Remove ignition switch assembly.

IGNITION SWITCH

&5538-4

1893 Taurus/ Sable July, 1882



11-04-19 Steering Column 11-04-19

DISASSEMBLY AND ASSEMBLY (Continued)

7. Remove upper snap ring and coil spring. 8. Remove steel sleeve and ring.

. Bemove shift conirol assembly and shift conirol
bracket {column shift).

10. Remove brake shift interlock solenoid (column
shift).

11. Remove shift cable bracket {column shift).

SNAP RING
3CH0 =
1 REQ'D

G5531-A

Column Shift

G5846-D

1993 Taurus/ Sable July, 1802



11-04-20 Steering Column 11-04-20

LY AND ASSEMBLY (Continued)

Part
ftem MNumber Description
1 7AZ16 Shift Conirol Selector Bracket
2 1 N80Osass Screws {6 Reg’d)
3 721z Shift Control Assy
4 71278 Bushings
5 | 32719 Brake Shift Interiock Solenoid
A Tightento 7-11 Nem (B-8 Lb-F1)
12. Using & drift tap lock actuator cam pivot pin 14. Remove metal bearing from lock cvlinder bore.

loose. Remove with diagonal pliers.

9%
. AT UATO? PIWVOT PiN \\
<

G5448-4

= @ 15. Remove ignition lock gear.

18. Remove two tili pivot bolts. Use caution as tilt
spring will release when bolts are removed.
Remove lock cviinder housing.

G5561-A
13. Remove plastic bearing retainer from iock
cylinder bore,
PIVOT BOLTS
PLASTIC i
RETAINER G5538-A
GEALTA 17. Remove steering shaft from column assembily.

1893 Taurus/ Sable July, 1882



14-04-21

14-04-21 Staering Column

Y AND ASSEMBLY (Continued)

SASS

18. Remove column lock actuaior.

COLUMN LOGK ACTURTOR——_____ " 2| )] PO

4
ACTUSTOR HOUSING

255625

19. Remove lower bearing and mounting brackel.
COLUMN o
LOWER MOUNTING }
BRACKET o
S
SC LOWER BEARING e —
NB05859-S36 RETAINER 3E738 3 od =
3 REQD THT LOCK ARMS 38560-8
GESITA
Asgembly
20. Remove iilt position lever arm pivot pin using a 4. Install steering shaft into housing.

drift. Remove lever lock arms and springs.

1993 Taurus/ Sable July, 1862



11-04-22

Steering Column

3. Instali sensor ring, bushing, spring and flex

2. Insiall lower bearing and column mounting
coupling 10 steering shaft. Tighten pinch bolt to

bracket. Tighten screws 10 7-11 Nem (5-8 Ib-#).
41-56 Nem {31-41 Ib-fi).
COLUMN
LOWER MOUNTING BoLT

~ TIGHTEN TO
41-56 N'm
(31-41 LB-FT)

BRACKET NB03942

BUSHING
3L.539

FLEX COUPLING SPRING SENSR RING
3N725 30674 3013t
G5542-C

4. Position lock actuator assembly in housing.
Spray upper and lower actuators with
Multi-Purpose Grease D7AZ-19584-AA

N805859-536 &
: LOWER BEARING :
%gfﬁ EE;\A . RETAINER SE738 (ESR-M1C159-A, ESB-M1C106-B} or equivalent.
71 Nem
(56 LB-FT)
B5530-A

COLUMN LOCK ACTUATOR e

ACTUATOR HOUSING

G5562-A

1893 Taurus/Sable July, 1892



11-04-23 Steering Column 14-04-23

LY (Continued)
8. Position actuator cam in lock housing and install 8. Support housing in a vise and drive pin flush with
cam pivot pin with small hammer. Tap pin in undll housing.
flush with housing.

GE565-A
¥ G5563-A
. 8. Place two nuts or spacers to hold tiltlock arms
6. Install one tilt lever spring and arm into housing away from housing.
using a drift to hold in place.
7. instsll the other lever spring and arm with pivot
pin. Tap pin into place while driving out drift. .
/ Sy GOLUMN LOCK
* ACYUATOR

DRET T

=

) NUTS OR #
SPACERS -
THT LEVERS
PIVOT PiN == ~_ TILT LOCK LEVERS'
@5872-A
G8564-4

1883 Taurus/ Sable July, 1882



11-04-24

Sleering Column

11-04-24

DISASSEMBLY AND ASSEMBLY (Continued)

10, Position 8l spring on lock housing. With assistant,
instell lock housing and pivot bolts. Tighlento
20-28 Neomn {14-20 -0,

NOTE: Lube pivet bolts with Multi-Purpose
Grease DUAZ-10884-AA (ESR-MICT188-A,
ESB-M1C83-A) or squivalent before instaling.

A

PWOT BOLT
NB05885
2 REQD
TIGHTEN TO
205-28 Nem
(14-20 LB-FT)
LUBRICATE SHOULDER WITH
MULTI-PURPOSE GREASE
??%?%Zg TOq A, ESBMIC

“SR-M1CT50-A, ESB-M1C93-A) R
OR EGUIVALENT (38828-C

11. Install steel slesve and ring over steering shaft to
unper bearing.

STEERING
SHAFT
e, TWO PIECE
7 WEDGE ASSY
UPPER
BEARING.,_

GELEE-A

12. Install spring and new snap ring on top side of
spring using & 3/ 4-inch by 2-1/4 inch PV pige.

FABRICATED s
TOOL
S SPRING
3520
Ela
SHAP RING
3 REQD

(E8802-A

13, Install turn signal cancel cam, flush surface “up”.

TURN SIGNAL
CANCE CAM

= FLUSH SURFACE

G580%-4

1883 Tauwrus/ Sable July, 1982



DISASSEMBLY AND ASSEMBLY (Continued)

14. Install ignition switch. Align pin from switch with
slot in lock / column assembly. Position slot in
iock / colurnn assembly with index mark on
casting. Tighten two refaining screws to 7-11 Nem

{5-8 b-f).

IGNITION SWITCH
1572

IGNITION
LOCK

ALIGN PIN .
WITH SLOT

STEERING OCK ACTUATOR G5838-B

SCREW
NB0585
2 REQD
TIGHTEN TO
74t Nem

G8527-4

1993 Taurus/ Sable July, 1982



DISASS

Steering Column

11-04-26

18, Install ignition lock gear. Coat gear with
Multi-Purpose Grease DOAZ-19584-AA
{(ESR-M1C188-A, ESE-M1C93-A) or equivalent.

IGNITION LOCK GEAR,

COAT WITH

MULTI-PURPOSE GREASE
DOAZ-19584-AA
(ESH-M1C159-A, ESB-M1C83-A)
OR EQUIVALENT ~

LOCK HOUSING

TiLT
SPRING =

58@@»-@

18. Install metal bearing. Lubricate with Mult-Purpose
Grease DOAZ-18584-AA (ESR-M1C158-A,
ESB-M1C83-A) or squivalent.

LUBRICATE WITH

MULT-PURPOSE GREASE
DOAZ-19584-AA
(ESR-M1C159-A, ESB-M1C83-A) =
OR EQUIVALENT

17. Insiall plastic bearing retainer.

BEARING RETAINER
{(PLASTIC)  ~

G5808-A

18. install shift control tube assembly (column shift
only). Coat bushings with Mulii-Purpose Grease
DOAZ-19584-AA (ESR-M1C158-A,
ESB-M1C33-A) or equivalent. Tighten screws {o
7-11 Nem1 (5-8 Ib-f1).

18. Install shift control selector bracket.

20. Install brake shift interlock solenocid.

1993 Taurus/Sable July, 1882



11-04-27 Steering Column 14-04-27

DISASS

Column Shift

SCREW
NBO5858
8 REQ'D
TIGHTEN TO
7-11 Nem

(5-8 LB-FT)

SHIFT CONTROL
SELECTOR BRACKET

e SHIFT CONTROL

COAT BUSHING WITH
MULTIPURPOSE GREASE
= DOAZ-18584-AA
{(ESR-MICIEG-A,
E5B-M1083-A) OR
EQUIVALENT

o, BRAKE SHIFT INTERLOCK

SOLENGID
(5528-D
SPECIFICATIONS
21. install shift cable bracket on lower column bearing
assembly with two bolis (column shift). TORQUE SPECIEICATIONS
22. Install column in vehicle as outlined. _—
i i . Description ] LB-FE
23. Insiall air bag clockspring contact as outlined. - -
4. Install steering wheel as outlined Steering Wheel Retaining Bolt 31-48 22-38
: ) 9 utined. Contact Assembly Screw 2-3 15-28
25, Install air bag module. Refer to Section 01-208. {Lb-in}
26, Connect battery ground strap and air bag backup Steering Column Mounting Nut 13-19 8-14
power supply. Steering Shatt Yoke Coupling Bolt 41-58 31-41
27. Verify air bag warning indicator. Column Lower Mounting Bracket 7-11 5-8
Bolt
L.ock Housing Pivot Bolt 20-28 14-20
Aﬁ‘jﬁg §NT$ ignition Swiich Sorew 711 5-8
R . Shift Control Tube Scraw 711 5-8
Steering Wheel Spoke Position it Bag Module Nuts 54 So.a7
When the flais on the steering gear input shaft are {Lb-In)
positioned as shown, the front wheels should be in the Lower Column Bearing Bolt 7-11 55
straight-ahead position and the steering wheel spokes " -
should be in their normal position. They can be m_wme‘j’m Shaft Serew 4156 Srat
repositioned by adiusting the tie rods or adjusting {ce. Air Bag Screw 4-5.4 36-47
Refer o Section 04-00. The stesring wheel 12 ¢’clock {1.b-in)
mark must be aligned with stesring shaft 12 o'clock Tilt Lever 3.5-5 28-44
mark when oe is adjusted. {Lb-in}
Steering Boot Nut 8.7 4451
{Lb-in)
+o FRONT f] FLATS
OF VERICLE |
TOP OF STEERING GEAR INPUY SHAFY ) (3443%-A
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SPECIAL SERVICE TOOLS

Tool Number/
Description fHustration

T67L-3600-A
Steering Wheel Puller

TETL-3600-A
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DESCRIPTION AND OPERATION

Switch, ignition

The ignition switch is mounted on the lock cylinder
housing and is controlled by the lock cylinder through
a pin which is part of the ignition switch.

The lock cylinder also controls the mechanism which
provides a positive lock for the transaxie linkage and
the steering system. The locking mechanism is
located in the lock cylinder housing at the upper end of
the steering column.

The lock cylinder positions are ACC, LOCK, OFF, RUN
and START. With column shift automatic transaxle, the
lock cylinder key can be removed from the lock
cylinder only when the shift lever is in PARK position
and the key is in LOCK position. The ACC position
operates while the steering and transaxle systems
remain locked. Turning the key to OFF position shuts
off the engine without locking the steering or transaxle
systems.

Switch, Blade-Type

The switch has blade-type terminals that engage with
one multiple connector. The muitiple connector is
secured 1o the switch by an integral connector
fastener.

TO TURN SIGNAL

STEERING SWITCH
COLUMN /

ASSY / STALK ASSY
JAN ,.

FRONT OF
VEHICLE

HEADLAMP DIMMER
D WASHER SWITCH

N\TO IGNITION
SWITCH

K16531-A
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DESCRIPTION AND OPERATION (Continued)

Steering Column Switches

Switch, Multi-Function

The multi-function switch unifies the turn signal,
headlamp dimmer, headlamp flash-to-pass, hazard
warning, cornering lamps {optional) and windshield
washer / wiper. The multi-function switch assembly is
mounted {o the steering column.

Turn Signal Switching

The turn signal lever is located on the LH side of the
upper steering column. To operate the turn signal(s),
the key lock cylinder must be in the RUN position. To
indicate a normal full turn, move the turn signal lever to
the end-of-travel position for the turn desired. The
lever will remain in position without effort until the turn
is completed, at which time the steering wheel cancel
cam will automatically cancel the turn signal.

The turn signal system also has a lane change fealure.
To operate the lane change feature, move and hold the
furn signal lever to the first stop position when
changing lanes. When the lane maneuver is
completed, release the lever and it will return to its
normal position.

To operate the flash-to-pass feature, pull the lever
gently toward the driver. When the lever is released, i
will return o the LO beam position. If driving without
headlamps on, use of the flash-to-pass feature will turn
on the high beams until the turn signal lever is
released. If the headiamps are turned on, the jow and
high bearns wifl be on until the turn signal lever is
released.

NOTE: Excessive force used 1o hold the turn signal
lever in the flash-to-pass function followed by quick
release may result in incorrect headiamp dimmer
selection of high beam. The driver must be cautionad
to avoid this condition.

Cornering Lamp Switching

The cornering lamp switch is coordinated with the turn
signal function. In order to operate the cornering lamp
function, the headlamps musi be turned on.

Hazard Flasher Switching

The hazard flasher system operates independently
from the key lock cylinder. All turn signal lamps can be
made {o flash in unison by depressing and releasing
the hazard actuator jocated on the top part of the
steering column. The switch is identified by a ““double
triangle’’ symbol.

The actuator will move out or away from the steering
column to the ON position. The hazard flasher system
is turned off by first pushing in the actuator and then
releasing the actuator. The actuator should remain in
or toward the steering column in the OFF position.

NOTE: The turn signal system is deactivated when the
hazard flasher sysiem is on and turn signal lever
motion does not affect the hazard flasher system.

One flasher unit is used for both the turn signal and the
hazard flasher system. Refer to the Wiring and
Yacuum Diagram manusal.

Windshield Washer Switching

The washer switch is located at the end of the turn
signal lsver. To operaie the washer, the key lock
cylinder must be in the RUN position. To actuate the
washer, push the end of the turn signal lever in toward
the steering column. Releasing the turn signai lsver will
then turn off the washer. The wiper blades will continue
o operate for & few wipes and then automatically
refurn 10 the wiper speed setting (OFF, LO, Hi, or INT)
previously selected. Washer operation is available in
all positions of wiper operation.

Headlamp Dimmer/Flash-lo-Pass Switching

The turn signal lever also operates the headiamp
dimmer switch and the flash-to-pass feature. High
bearm is selected by pushing the turn signal lever away
from the driver to the stop. Releasing the lever will
maintain high beams. Low beam is selected by moving
the turn signal lever toward the driver from the high
beam position. Release of the lever will maintain low
beams.

Windshield Wiper Switching
Interval

The wiper switch is located in the knob at the end of
the furn signal lever. To operate the wiper, the key lock
cylinder must be in the BUN position. In addition to
OFF, there are two fixed speed wiper positions LO
{iow) Hi (high} and an interval position. The positions
are selected by rotating the knob actuator relative to
the turn signal lever. i interval position is selecied, the
time belween wiper cycles will decrease as the knob
is rotated away from OFF position and will increase as
the knob is rotated toward OFF position. The time
interval between wipss will vary depending on the
knob’s position from OFF position. The wiper speed
for interval wiper operation is fixed at the LO speed
setting.

1883 Taurus/ Sable July, 1992
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Steering Column

DIAGNOSIS AND TESTING

Continuity Test

Disconnect the multiple connector from the ignition
switeh. Test the switch continuity as described in the
sollowing illustration. Connect a seli-powered testlamp
or ohimmeter between the blade terminals indicated on
the chart. No continuity between any blade and
chassis ground should exist in any switch position
except the proof Circuits, 41 and 877 in the START
position only.

CONTINUITY TEST

For an “engine won't crank’’ condition, determine if
the condition exists with the shift lever in both PARK
and NEUTRAL positions before performing the ignition
switch continuity test. if the “‘no-crank’” condition
occurs in one shift lever position but not the other, a
more probabile cause is the neuiral start switch
located on the transaxle.

Test the steering column ignition system mechanical
operation by rotating the lock cylinder / key through all
switch positions. The movement should feel smooth
with no sticking or binding. The ignition system should
return from the START position back to the RUN
position without assistance (spring return). If sticking
or binding is encountered, check for the following:

@ Burrs on the lock cylinder key
Binding lock cylinder

)
@ Shroud rubbing against lock cylinder
@

Burrs or foreign material around rack-and-pinion
actuator in lock cylinder housing

Insufficient lube on actuator

NOTE: Do not apply lubricant o the inside of the
ignition switch.

® Binding ignition switch

@

[ ACCESSORY
CIRCUIT
BATTERY
CIRCUIT A Ae
P oA \\ GNITION
_ CIRCUIT
T 1
BATTERY RUN START
i L4~ CIRCUIT
 — B5
START | | ACCESSORY
T CIRCUIT A3
ACCESSORY
CIRCUIT BATTERY
A2 i CIRCUIT
B3
BATTERY SWITCH POSITION | CONTINUITY
BATTERY | accessony UITY SHOULD EXIST ONLY BETWEEN
A ~ GIRCUIT ACC A4 THROUGH B-5
Fe— o (L:%::K NO CONTINUITY
NO CONTINUITY
;fi%% o i N BATTERY RUN A1 AND B4, A-2 AND B-2, A-3 AND B-3, A4 AND
- CIRCUIT B4, 11 AND BS
by START 14 AND 8-5, -2 AND B-1, STA AND B-4, P11 AND
GROUND GRD, P-2 AND GRD.
IGNITION CIRCUIT
2
KU4670-8
Mechanical Test Switch, Multi-Funclion

The multi-function switch is a combination turn signal,
hazard and dimmer switch which has a number of
on/off switches packaged as a single unit. Testing for
electrical malfunctions can be accomplished witha
continuity tester. Malfunctions can be determined by
checking continuity between the feed and function
terminals of the swilch.

Prior to testing, make sure hazard knob is pushed in

fully to the OFF position. If the suspect circuit is
satisfactory, the concern is elsewhere in the system.

Refer to the diagnostic charts and the illustration to
resolve concerns with the multi-function swiich.

1983 Taurus / Sable July, 1882
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Steering Column Swilches

DIAGNOSIS AND TESTING (Continued)

11-08-4

MECHANICAL MULTI-FUNCTION SWITCH DIAGNOSIS

CONDITION

TEST STEP

ACTION

Hazard Warning Switch Will Not Turn On
Warning Lamps

With hazard warning switch inthe OFF
position, fully depress knob and release.

If knob does not pop up to the ON position,
the switch is damaged or worn, Replace
switch.

Hazard Warning Switch Will Not Turn Off
Warning LLamps

With hazard warning switch in the ON
position, fully depress knob and release.

if knob does not pop up to the OFF position,
the switch is damaged or worn. Replace
switch.

Turn Signal Lever Will Not Stay in The LH/RH
Turn Positions

With steering wheel locked in the straight
ahead position, move lever to the RH and L.H
turn positions.

if lever does not stay in either turn position,
the switch is damaged or worn. Replace
switch. NOTE: If lever stays in the turn
position, verify that there is an effort
required to manually move the lever from
either the LH or BH turn position to the
neutral position.

Turn Signal Lever Cancels Before Steering
Wheel Returns From the Desired Turn
Position

Road test vehicle to verify condition.

Iflever cancels before steering wheel return,
the switch is damaged or worn. Replace
switch.

Turn Signal Lever Will Not Cancel When
Steering Whee! Returns From the Desired
Turn Position

Check effort to switch from high beam to low
beam and the effort to manually cancel turn
signal lever from a turn position.

i effort required to switch from HIGH BEAM
to LOW BEAM is less than manually.
cancelling turn signal lever from a turn-.
position, switch is damaged or worn.
Replace switch.

Headlamp Dimmer Switch Does Not Stop In
LOW BEAM Position After The
Filash-to-Pass Function is Operated

Gently pull turn signal lever to the
FLASH-TO-PASS position and release.

if lever stops in the LOW BEAM position,
switch is good. If lever travels beyond LOW
BEAM position, the switch is damaged or
worn. Replace switch.

Headlamp Dimmer Swiich Does Not Return
{o LOW BEAM Position After The
Filash-to-Pass Function is Operated

Gently pull turn signal lever to the
FLASH-TO-PASS position and release.

if lever does not return to the LOW BEAM
position, the switch is damaged or worn.
Replace switch.

Windshield Washer Switch Knob Does Not
Return From The WASH Position

With ignition lock cylinder in the OFF
position, push the washer switch knob to the
ON position and release.

if washer switch knob does not return to the
OFF position, the switch is damaged or
worn. Replace switch.

Windshield Wiper Switch Knob Rotates Past
The OFF and/or Hi Stops

Siowly turn knob in both directions, observe
and feel where the switch knob stops.

I knob rotates past OFF and/or Hi, switchis
damaged or worn. Replace switch.

Windshie!ld Wiper Switch Knob Rotates
Easily From OFF, LOHl or the INTERVAL
Position During Turn Signal or Headlamp
Dimmer Operation

Position finger on top of knob parallel to
steering column. Gently puli finger back
toward steering wheel and push down on
lever toward LH turn position. Check each
position, Hi, L.O, OFF and INTERVAL
positions.

if knob rotates from any of the positions,
switch is damaged or worn. Replace switch.

TK8769D

Switch Continuity
Tools Reguired:

@ Rotunda Digital Volt-Chmmeter G07-0000 1

1993 Taurus/Sable July, 1882
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DIAGNOSIS AND TESTING (Continued)

Testing for elecirical malfunctions can be
accomplished using a continuity tester and an
ohmmeter, such as Rotunda Digital Volt-Ohmmeter
007-00001 or equivalent.

BATTERY

IGNITION

K14708-A

MULTI-FUNCTION SWITCH — BENCH CHECK CONTINUITY

SWITCH ACTUATOR POSITION

CONTINUITY BY CIRCUIT NUMBER

Turn Signal Lever in Neutral—
Hazard OFF

Turn Signal Lever in Left Turn—
Hazard OFF

Turn Signal Lever in Right Turn—

Turn Signal:
Closed 511 to 5 and 9, Ignition B+ t0 49.
Open511t0 2, 3, 44 and 385: 44 10 2, 3, 5, © and 385;
385 to 2 and 3, Battery B+ t0 49.
Cornering Lamp:
Open 15 t0 379 and 380; 379 to 380.
Turn Signal
Closed 51110 5; 44 to 3 and 9; Ignition B+ {0 48.
Open511103,9,44and 385;44102,5 and 385; 385 to 2;
Battery B+ to 49.
Cornering Lamp:
Ciosed 15 1o 380.
Open 1510 379; 379 to 380.

Turn Signal:

Turn Signal Lever, Right Turn

Hazard OFF. Closed 51110 9; 44 to 2 and 5; ignition B+ t0 49.
Open511to2, 5, 44 and 385; 44 to 3, 8 and 385, 38510 2;
Battery B+ 10 49.
Cornering Lamp:
Closed 15 to 380.
Open 1510 379; 379 10 380.
Hazard ON Closed 44 to 2, 3, 5 and 9; Battery B+ 10 48.
Open 511105, 9, 44, 2 and 3; Ignition B+ to 49.
Hazard OFF Closed 51110 9; 44to 2and 5; 15 to 379.

Open511t0 2,5, 44 and 385; 4410 3, 9 and 385; 385 to 2.

Headlamp Beam Switching:
ol.ever at High Beam

elLever at Low Beam

@l.ever at FLASH-TO-PASS

Closed 1510 12.

Open 15to 13 and 1986; 186 t0 12.
Closed 1510 13.

Open 15t0 12 and 196; 19610 13.
Closed 15to 13; 188 to 12.

Open 1510 12; 196 to 13.

Auto Dim Swiiching:
oLever in Auto Dim Position

oleverin Low Beam

@l_ever in Flash-to-Pass

Closed 1510 507.

Open 1510 527 and 196; 527 to 186.

Closed 1610 13.

Open 1510 527 and 196; 627 to 196.

Closed 186 t0 527.

Cpen 1510 627, 507 and 186; 527 10 507,
507 to 198.

{Continued)

1993 Taurus/Sable July, 1982




DIAGNOSIS AND TESTING (Continued)

Steering Column Switches

11-05-8

MULTI-FUNCTION SWITCH — BENCH CHECK CONTINUITY (Cont’d)

SWITCH ACTUATOR POSITION

CONTINUITY BY CIRCUIT NUMBER

Wiper/Washer Swilching:
@Vash OFF and Wiper OFF

aWash ON and Wiper OFF

eWiper OFF and Wash OFF

eWiper LO or Low Speed and Wash OFF
eWiper Hi or High Speed and Wash OFF

eWiper interval and Wash OFF

Resistance 29310 590, 103.3K ohms + 10%.
Resistance 983 t0 589, 47.8K ohms + 10%.
Closed 89310 560;

Resistance 98310 883, 47.6K ohms + 10%.
Resistance 983 to 590, 103.3K ohms 4 10%.
Resistance 993 to 589, 47.6K ohms £ 10%.
Resistance 99310 590, 3.3K chms £+ 10%.
Resistance 993 to 589, 4.08K ohms 4 10%.
Resistance 993 to 580, 3.3K ohms & 10%.

Closed 983 to 589.

Resistance 993 t0 589, 11.33K chms & 10%.
Resistance 993 to 8§90. Gradually decreasing from 103.3K ohms fo
3.3K ohms from Maximum Delay to Minimum Delay.

TK&772F

VAL AND INSTALLATION

Switch, ignition
Removal

1. Disconnect battery ground cable. Remove the
steering column shroud by removing the four or
five self-tapping screws. Remove tilt lever {if so
equipped).

2.  Remove instrument panel lower stsering column

Cover.
3. Disconnect the ignition switch slectrical
connector.
4. Rotate ignition key lock cvlinder to the RUN
position.

5. Remove the two screws retaining ignition switch.
6. Disengage the ignition switch from the actuaior.

Installation

NOTE: A new replacement switch assembly will be set
in the RUN position as received.

1. Adjust the ignition switch by sliding the carrier to
the switch BUN position.

2. Check o ensure that the ignition key lock cylinder
is in the RUN position. The RUN position is
achieved by rotating the key lock cylinder
approximately 90 degrees from the LOCK
position.

3. Install the ignition switch pin into the actuator. i
may be necessary o move the swiich slightly
back and forth to align the switch mounting holes
with the column lock housing threaded holes.

4. Instali retaining screws. Tighten {0 5.6-7.9 Nem
{50-69 b-in).

5.  Connect electrical connector o ignition switch.

8. Connect battery ground cable. Check ignition
switch for proper function, including START and

ACC positions. Also, make certain that the
column is locked in the LOCK position.

7. Install instrument panel lower steering column
cover.

8. Install the steering column trim shrouds and ilt
lever (if so equipped).

Switch, Multi-Function

Removal

1. Disconnect battery ground cable.

2. Tt column to lowest position and remove fiit
lever.

3. Remove ignition lock cylinder as outlined.

4. Remove shroud screws and remove upper and
lower shroud.

5. Remove two self-tapping screws that atiach
multi-function switch 1o steering column casting.
Disengage switch from casting.

6. Disconnect the two electrical conneciors.

installation
1.

2.

NOo o

Install two electrical connectors to full
engagement.

Align multi-function switch mounting holes with
corresponding holes in the sieering column
casting. Install two self-tapping screws making
sure to start the screws in the previously tapped
holes. Tighten to 2-3 Nem (17-26 Ib-in).

Install upper and lower steering column shroud
with screws.

install ignition lock cylinder as outlined.
Attach tilt lever.
Connect battery ground cable.

Check steering column and switch for proper
operation.

1993 Taurus/ Sable July, 1992
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REMOVAL AND INSTALLATION (Continued)

K139589-B
Part Part
ftem Number Description liem Number Description
1 |7202 Shift Lever Assy 10 11872 Ignition Switch
2 3530 Upper Shroud i1 | 2B653 Hose
3 | 11A8086 ignition Lock Assy 12A | 380345-836 Screw (2 Req'd)
4 128823 Park Brake Release Assy 13 | 7G367 Pin
5A | 390345-838 Sorew (2 Req’d) A Tighten to 2-3 Nem (17-26
6 | 13K359 Switch Assy Lb-n)
7B 3EB00 Tilt Lever 8 Tighten to 3.5-5.0 N-m {30-44
8C | 55929-52 Screw (4 Req'd) Lb-In}
o |3533 Lower Shroud C ?f-?ﬁ?n 10 0.6-1.13 N-m (6-10
{Continued)
Flasher Unit

Removal and Installation

The turn signal flasher is located on the LH side of the
instrument panel, and is retained by one screw to the
tower instrument panel reinforcement.

1983 Taurus/Sable July, 1882



VAL AND INSTALLATION (Continued)

Steering Column Switches

11-05-8

The combination turn signal and hazard flasher can be
removed by tilting and sliding the flasher off the
bracket. To install 2 new flasher, remove the bracket
from the new unit, then align the existing bracket to the
instrument panel with the track on the flasher housing.
Then push the flasher forward until it snaps into the
bracket.

NOTE: The electrical wiring connector can be
removed before installing a new unit, and engaged info
the new unit prior 10 snapping it into the bracket.

SCREW
| | NB04234-S36

INSTRUMENT PANEL

FUSE PANEL ASSY
K4706-A

SPECIFICATIONS
TORQUE SPECIFICATIONS

Description MNem Lb-in
Multi-Function Switch -to-Column 2-3 17-26
Bolis
Celumn Shroud Screws 0.8-1.13 8-10
Tilt Lever 3.5-8.0 30-44
Ignition Switch Screws 5.68-7.9 50-69

SPECIAL SERVICE TOOLS

ROTUNDA EQUIPMENT

Model

Description

007-60001 Digital Voit-Ohmmeter

1983 Taurus/Sable July, 1892




