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- GENERAL DESCRIPTION

The steering gear is of the recirculating ball type. This gear
:ovides for ease of handling by transmitting forces from the
ormshaft to the pitman shaft through the use of ball
rarings.

The steering column is connected to the steering gear by a
:xible coupling. This coupling (identical with the 1970
[0-30 series truck coupling) incorporates a capturing strap
1ch is designed to prevent column-to-coupling deflection
»m exceeding the length of the coupling alignment pins.

The steering column is new for Chevy Van but is basically

the same as the 1970 C10-30 series truck column. The
one-piece steering shaft is flanged at the lower end for
attachment to the new flexible coupling.

The 1971 Chevy Van incorporates ‘“Forward Steering”
whereas the steering linkage is located forward of the front
crossmember. Steering effort is transmitted to left and right
hand adjustable tie rods through a relay rod. The relay rod is
connected to an idler arm on the right and to the pitman arm
on the left.

MAINTENANCE AND ADJUSTMENTS

JBRICATION

eering Linkage

Every 6000 miles or four months, whichever occurs.ﬁrst,
steering linkage should be lubricated with water resistant

chassis lubricant which meets General Motors Specification
[ 6031M or its equivalent.

'ering Gear

(he steering gear is factory-filled with steering gear
ricant. Seasonal change of this lubricant should not be
formed and the housing should not be drained—no lubrica-
1is required for the life of the steering gear.

ivery 36,000 miles, the gear should be inspected for segl
iage (actual solid grease—not just oily film). If a seal is

replaced or the gear is overhauled, the gear housing should be
refilled with No. 1051052 (13 oz. container) Steering Gear

Lubricant which meets GM Specification GM 4673M, or its
equivalent.

NOTE: Do not use EP Chassis Lube, which meets
GM Specification GM 6031M, to lubricate the gear.
DO NOT OVER-FILL the gear housing.

ADJUSTMENTS

Steering Gear

Before any adjustments are made to the steering gear in an
attempt to correct such conditions as shimmy, loose or hard
steering and road shocks, a careful check should be made of
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Correct adjustment of steering gear 18 e e Piwing
ther: are but two adjustmentsbto tl;; ir: the’order e,
tep-by-S
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pitman arm using Tool J-6632 or J-5504 (1ig. 1)-
Remove the horn button cap. Fs
4. Turn the steering wheel gently from stop ]E}?eit(:ﬁ;ncihe
fully counting the total number of turns.

wheel back exactly half-way, to center position.
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pressure for p
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CAUTION: Do not turn the steering .wheel harg
against the stops with the pitman arm disconnecte
as damage to the ball guides may result.

5. Loosen the pitman shaft lash adjuster screw locknut a.nd
turn the adjuster screw a few turns in a co_unter-clockmse
direction (fig. 2). This relieves the load imposed on the
worm bearings by the close meshing of the ball nut and
sector teeth.

6. Using an Inch Pound Torque Wrench and Socket on the
steering wheel nut, measure the torque required to keep
the wheel in motion. If the torque does not lie within the
limits given in the Specifications Section, worm bearing
preload adjustment is necessary.

7. To adjust the worm bearings, loosen the worm bearing
adjuster locknut and turn the worm bearing adjuster (fig.
2) until there is no perceptible end play in the worm.
Check the torque at the steering wheel, readjusting if
necessary. Tighten the locknut and recheck the torque.

NOTE: If the gear feels “lumpy’ after adjusting
the worm bearings, there is probable bearing damage
due to severe impact or improper adjustment—the
gear must be disassembled for replacement of dam-
aged parts,

8. After proper adjustment of worm bearing preload has
been obtained, sector lash adjustment must be made.
a.  Check that all steering gear and side cover bolts are

s Al !
ig. 1 Hemovmg Pitman Arm (Typical)
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properly torqued. |

b. Turn the steering wheel from
counting the total number of
back exactly half-way to cente

c. Turn the lash adjuster screw
all lash in the steering gear ba)
tighten the lock nut.

d. Check the torque at the steering whe,
highest reading as the wheel is tumeg t}fl’ ki
position. Readjust if necessary tq beﬂlll Cem;
torque (see Specifications Sectign at bin PIOpE;
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NOTE: If maximum specification is 4
turn lash adjuster screw counter-clockyi
come up on adjustment by turning the adj
clockwise motion.
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9. Reassemble the pitman arm to pitman shaft |
marks made at disassembly; torque the nyt
tions.

ining upty
to $pecify

NOTE: The pitman arm to pitman shaft fastaner is
an important attaching part in that it could affect
the performance of vital components and systems
and/or could result in major repair expense. Itmu;;
be replaced with one of the same part number o
with an equivalent part if replacement becomes
necessary. Do not use a replacement part of lesser
quality or substitute design. Torque values must e
used as specified during reassembly to assure proper
retention of this part.

10. Install the horn button cap and connect the bat
ground cable.

LASH ADJUSTER
SCREW

STEERING GEAR!
=\ HIGH POINT Wl

FLAT AT
12 0'cLOCk

LOCKNUT

LOCKNUT

WORM BEARING
ADJUSTER

———

: : icall
Fig. 2—Steering Gear Adjustment Points (Typic2
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Steering Gear High Point Centering

i 1. Set front wheels in straight ahead position. This can be

| checked by driving vehicle a short distance on a flat

surface to determine steering wheel position at which

vehicle follows a straight path.

' 2. With front wheels set straight ahead, check position of

! the flat on the worm shaft and flexible coupling. This flat
should be at the top side of the shaft at the 12 o’clock
position and lined up with the flat in the coupling lower

‘ clamp.

! 2. If the gear has been moved off high point when setting

. wheels in straight ahead position, loosen adjusting sleeve
clamps on both left and right hand tie rods, then turn
both sleeves an equal number of turns in the same
direction to bring gear back on high point.

CAUTION: Turning the sleeves an unequal num-
ber of turns or in different directions will disturb
the toe-in setting of the wheels. The tie rod sleeve
clamps must be positioned between the locating
protrusions at each end of the sleeve. The clamp and
sleeve openings must be aligned and facing forward

(fig. 14).

NOTE: The tie rod adjusting sleeve clamp fasten-
ers are important attaching parts in that they could
affect the performance of vital components and
systems, and/or could result in major repair expense.
They must be replaced with one of the same part
number or with an equivalent part if replacement
becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values
must be used as specified during reassembly to
assure proper retention of this part.

4. Readjust toe-in as outlined in Section 3 (if necessary).

teering Wheel Alignment

NOTE: Check steering gear for high point center-
ing before checking steering wheel alignment.

L. Set wheels in a straight ahead position by driving the
vehicle a short distance.

Check the steering wheel position; if off more than one
inch from horizontal (fig. 3), remove the steering wheel
(see “Steering Wheel-Removal”) and reposition.

[

NOTE: The steering wheel to steering shaft fasten-
er is an important attaching part in that it could
affect the performance of vital components and
systems, and/or could result in major repair expense.
It must be replaced with one of the same part
number or with an equivalent part if replacement
becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values
must be used as specified during reassembly to
assure proper retention of this part.

DO NOT MISALIGN
MORE THAN 1'" FROM
HORIZONTAL

Fig. 3—Steering Wheel Alignment

Steering Column Lower Bearing Adjustment

1. Loosen c]amp on steering shaft.
2. Adjust clamp to allow steering shaft end play indicated in

Figure 4.
3. Tighten clamp bolt to specified torque.

Shifter Tube Adjustment

3-Speed Transmission

1. Loosen adjusting ring attaching screws and clamp bolt.

2. Rotate adjusting ring to give .005” end play between
adjusting ring and first and reverse shifter lever (fig. 5).

3. Tighten attaching screws and clamp bolt.

Automatic Transmission

1. Place the shift tube lever in *“‘neutral.”

2. Loosen adjusting ring clamp screws and rotate the shift
tube adjusting ring to obtain .33" to .36" clearance
between the shift tube lever and adjusting ring (fig. 6).

3. Tighten the adjusting ring clamp screws to 70 in. lbs.

.50 + .02

3,

Fig. 4—Steering Column Lower Bearing Adjustment
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STEERING 9+

SHIFT LEVER

36

STEERING SHAFT

Fig. 5—Shift Tube Adjustment — 3-Speed Transmission

Fig. 6—Shift Tube Adjustment — Automatic Transmigg
n

COMPONENT REPLACEMENT AND REPAIRS |

STEERING WHEEL

Removal

1. Disconnect battery ground cable.

2. Remove horn button, receiving cup, belleville spring and
bushing and mark steering wheel to steering shaft rela-
tionship.

3. Remove steering shaft nut and washer.

4, Use Tool J-2927 to remove wheel (fig. 7). It may be
necessary to tap lightly on the bolt head of the tool with
a hammer as it is turned down, to loosen tight steering
wheels.

Installation

NOTE: Directional signal control assembly must
be in neutral position when assembling steering
wheel to prevent damage to cancelling cam and
control assembly.

L. With front wheels in the straight ahe L
; ad t
steering wheel on steering shaft and align. o0 place

2. Tap wh i i
nug eel gently into place and secure with washer and

NOTE: The steering whee| to steering shaft fasten-

er is an important attachin i i
affect the performance ]

3. Insta]] belleville Spring

taching screws. Teceiving cup,

bushings ang at-

4. Install horn button assembly.
5. Connect battery ground cable.

STEERING COLUMN UPPER BEARING

Removal

1. Remove steering wheel as outlined in this section.
2. Remove directional signal cancelling cam.
3. Pry out upper bearing.

Installation

1. Replace all component parts in reverse orde_r qfremd'-;
making sure that directional signal switch is in 1
position before installing steering wheel.

The steering wheel to steering shaft fasten

NOTE:
hat it could

er is an important attaching part in t




affect the performance of vital components and
systems, and/or could result in major repair expense,
It must be replaced with one of the same part
number or with an equivalent part if replacement
becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values
must be used as specified during reassembly to
assure proper retention of this part.

STEERING GEAR AND/OR FLEXIBLE COUPLING

3emoval

1k
2.

3.

Disconnect the battery ground cable.

Set the wheels in a straight ahead position (wormshaft
flat will be at 12 o’clock).

Remove the steering shaft flange to flexible coupling
bolts.

Remove the pitman arm to pitman shaft nut. Mark the
relationship of the arm to the shaft and then remove the
arm from the shaft using Tool J-6632 or J-5504 (fig. 1).
Remove the steering gear to frame mounting bolts and
remove the steering gear and flexible coupling as an
assembly.

Remove the flexible coupling clamp bolt and remove the
coupling from the wormshaft. It may be necessary to tap
the coupling with a soft mallet to remove it from the
splined wormshaft.

nstallation

NOTE: The pitman arm to pitman shaft nut,
steering gear to frame bolts and steering coupling to
steering shaft and wormshaft fasteners are important
attaching parts in that they could affect the per-
formance of vital components and systems, and/or
could result in major repair expense. They must be
replaced with one of the same part number or with
an equivalent part if replacement becomes neces-
sary. Do not use a replacement part of lesser quality
or substitute design. Torque values must be used as
specified during reassembly to assure proper reten-
tion of this part.

Install the new coupling onto the wormshaft, aligning the

: flat on the shaft with the flat in the coupling. Push the

coupling onto the shaft until the coupling reinforcement
bottoms on the shaft. Install the coupling clamp bolt and

torque to specifications (fig. 8).

NOTE: The coupling bolt must pass through the
shaft undercut.

. When reinstalling the steering gear assembly, determine

the correct mid-position of the wormshaft as follows:

a. Turn the shaft all the way through its travel,
counting the number of turns.

b. Turn the shaft back one-half of the total number of
turns. The gear should now be on high point
(wormshaft flat at 12 o’clock).

. Reinstall the gear and coupling assembly, guiding the

alignment pins to the proper position on the steering
shaft flange (large pin to large opening—small pin to small
opening).

NOTE: A new coupling incorporates plastic
spacers on the alignment pins which aid in centering
the pins in the flange openings and also serve to
maintain the correct coupling to flange dimension
(fig. 9). Be sure the spacers are fully installed on the
pins.

Install the gear to frame bolts and torque to specifica-
tions.

. Install the steering shaft flange to coupling bolts and

torque to specifications.

. Fashion a hook of heavy gauge wire and pull the plastic

spacers away from the locking pins (fig. 9).

CAUTION: Under no circumstances should the
vehicle be driven until the plastic spacers have been ,
removed from the alignment pins.

NOTE: If plastic alignment pin spacers were not
used, check that the flexible coupling to steering
shaft flange dimension of .250" to .375" has been
maintained. The coupling pins should be centered in
the flange slots.

CAPTURING
STRAP

ALIGNMENT PINS

GROUND

COUPLING TO
STRAP

STEERING SHAFT
FLANGE BOLTS

Fig. 8—Flexible Type Steering Coupling

PLASTIC
SPACER

Fig. 9—Removal of Alignment Pin Spacers
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tman shaft, lining up

i
arm to the p torque the nut to

itman
7. Reassemble the pi disassembly;

the marks made at

specifications.
8. Cponnect the battery ground cable.

PITMAN SHAFT SEAL

al leakage occurs, the steering gear must be

completely removed
ment procedure.

Replacement 1 .
1. Remove the steering gear as outlined under “Steering
-Removal”.
7, ngrsel; the lash adjuster locknut and turn the lash
adjuster a few turns counter-clockwise. _
3. Pull side cover and pitman shaft from gear housing as a
unit. Do not separate side cover from pitman sl}aft.
4. Pry the pitman shaft seal from gear housing using a screw
driver being careful not to damage housing bore.

CAUTION: Inspect the lubricant in the gear for
contamination. If the lubricant is contaminated in
any way, the gear must be completely overhauled as
outlined in the 1970 Overhaul Manual—Section 9.

5. Coat the new seal with gear lubricant and install in the
housing using a suitable size socket.

6. Pack as much new Steering Gear Lubricant (meeting GM
Specification GM4673M) into the ends of the housing as
it will hold without falling out the pitman shaft opening.

7. Place a piece of tape over the splined end of the pitman
shaft and then lower the pitman shaft and side cover into
the housing.

NOTE: Before the pitman shaft is all the way into
the housing, more lubricant can be added in the
center cavity. DO NOT OVER-FILL the gear hous-
ing.

8. Install a new side cover gasket, align the side cover on the
gear housing, install and torque the side cover screws.

9. Reinstall the steering gear assembly as outlined under
“Steering Gear—Installation.

NOTE: The pitman arm to pitman shaft, steering
gear to frame and flexible coupling fasteners are
Important attaching parts in that they could affect
the performance of vital components and systems
and/or could result in major repair expense. The ;
must_be replaced with one of the same part n.umbez
or with an equivalent part if replacement becomes
nece_ssary. Do not use a3 replacement part of lesser
quality or substitute design. Torque valyes must be

used as specified during re
retention of this part, g reassembly to assure Proper

STEERING COLUMN
Removal

1. Disconnect the battery groungd cable.

2. Disconnect the transmission shifter

rod
shift levers. " by (]
3. Remove the steering shaft flange tq flexip
bolts. l oy

4. From inside the vehicle, remove the SCrews
pan seal and slide the seal up the columpy_ ™y |
5. Remove the steering wheel as outlineq under «
Wheel-Removal,” and reinstall the shaft nyy er
6. All Columns—Disconnect the directiong] Siand
harness. Bnal
Automatic Columns—Disconnect the conduetq ‘
transmission indicator) at the instrument pane[r p 2l
7. Remove the cap screws from the colump Suppo gﬁﬂ- I
at the dash panel. M bragy
8. Carefully lower and then withdraw the colump 4
rotating so that the shift levers clear the g

Sltg d
Waq?;‘
Wil’ir‘

by

0¢ pan °Ptnint

Disassembly (Fig. 11)

1. Remove the steering wheel nut and flat washer ang
slide the steering shaft assembly from the lower gnd;
the column.

2. Remove the lower bearing preload spring and clamp fiy
the steering shaft.

3. Drive out the shift lever pivot pin and remove the s
lever.

4. Remove the directional signal cancelling cam, Reng

the directional signal switch lever. L

Remove the column wiring harness cover.

Remove the directional signal switch screws.

Rotate the directional signal switch housing count |

clockwise and remove the housing from the column.

Novw

NOTE: The housing and switch cannot be fully
removed from the column until the shift lever
housing is removed.

8. Remove the plastic thrust washer assembly and i |}
remove the shift lever housing from the column.
9. Separate the directional signal switch, switch conlrpl {
support assembly, directional signal housing and s |
lever housing assemblies. |

CONDUCTOR
TUBE

. it
Fig. 10—Conductor Tupe (Automatic Transmission Indicater Lig

msﬂ"’w
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Steering Shaft Nut

Flat Washer

Turn Signal Cancelling Cam . ;

Turn Signal Switch Screw 1? Eﬁg‘bg;ggiar“gw'tcr‘ Lever
o 'Slgnal Switch . 12. Plastic Thrust Washer
Steering Shaft Upper Bearing 13, Shift Lever Housing
Switch Contact Support 14. Shift Lever Pin

Turn Signal Housing 15: Shift Lever

Turn Signal Switch Lever Screw 16, Steering Shaft

. Press the steering shaft upper bearing out of the switch

contact support.

. Remove the shift lever housing seat and bushing from the

upper end of the column.

Remove the bolt and screws from the adjusting ring
clamp and remove the clamp, adjusting ring and lower
bearing. Press the lower bearing out of the adjusting ring.

. 3-Speed Columns—Remove lst-reverse shift lever and

lever spacer.
Automatic Columns—Remove the selector plate clamping

ring screws.

. Place the column upright on the floor, supporting it with

two pieces of wood. Place a block of wood on the upper
end of the shift tube. Press down on the shift lever with
foot while tapping on the wood block to withdraw the
tube from the column jacket.

NOTE: In some tolerance stack-up cases it may be
necessary to use a press. Be careful not to damage
the tube or jacket.

Remove the felt seal from the shift tube.
Remove the toe pan seal from the column jacket.

Fig. 11—Steering Column (3-Speed Transmission)—Explode 24,

17.
18.
19.
20.
21.
22.
23.

Nut and Lockwasher

25. Shift Tube Assembly
Shift Lever Housing Bushing 28. Shift Lever Spacer
Bushing Seat 27. 1st-Reverse Shift Lever
Steering Column Jacket 28. Adjusting Ring
Toe Pan Seal 29, Shaft Lower Bearing
Adijusting Ring Clamp 30. Lower Bearing Preload Spring
Adijusting Ring Clamp Screws  31. Preload Spring Clamp
Adjusting Ring Clamp Bolt

Assembly

NOTE: In the following assembly sequence, use a
general purpose lithium soap grease for lubricating
those components so indicated.

Install the toe pan seal onto the column jacket.

Lubricate all bearing surfaces on the shift tube.

Place the felt seal onto the shift tube (next to spring) and
then place the shift tube in the jacket.

3—Speed Columns—Temporarily install spacer, Ist-reverse
shift lever and lower adjusting ring. Place a block of wood
on top of the adjusting ring and tap until the shift tube
bottoms. Remove adjusting ring, shift lever and spacer.

NOTE: The shift tube spring retainer must be
bottomed against the jacket stops.

Automatic Columns—Align the three holes in the selector
plate with the three holes in the jacket, position the
clamping ring and install the three screws.

3-Speed Columns—Lubricate and install the spacer and
1st-reverse shift lever (tang of lever towards top of

column).
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Fig. 12—Steering Column Mounting iy
6. Install lower bearing in the adjusting ring and then install the column through the toe pan opening, gidié 1
the adjusting ring, clamp and screws. steering shaft flange onto the flexible coupling i &
7. Install the shift lever housing seat and bushing to upper and torque the flange to coupling bolts. 8
end of housing. A
8. Thread directional signal switch wiring harness through NOTE: The steering coupling to steering sl |
the switch and shift lever housings, lubricate the inner fastener is an important attaching part in thiti {y
diameter of the shift housing, and then place the shift could affect the performance of vital component &g
lever housing gnto the upper end of the column. and systems, and/or could result in major regit &y
9. Install the switch housing plastic washer assembly. Press expense. It must be replaced with one of thesm £y
i ;het;ﬁ)pili bear_mg into the‘switch contact support. part number or with an equivalent part if repla* N
: SES s bee directional signal switch housing, contact ment becomes necessary. Do not use a (W'“‘*’“’“‘ |
top2I:5 in’. lb:mg and switch and torque the switch screws part of lesser quality or Sut?s_titute qutgn. 70:“' ¥
B R tailic alona ot ki values must be used as speclfu.ad during reasse '
12. Install ogeer: ; cover. to assure proper retention of this part. |
" An;t th; directional signal and gearshift levers b
. ust the shi : b ) : : o
Ad}ustment f,hl ft tube as outlined under Shifter Tube 4. Locate the index slot in the column jacke :;nlﬁ.
143 g 3 protrusion on the clutch and brake pedal S
osely install the lower bear; |
clamp onto the T L caring preload spring and 12). dsorews 18
15. Slide the steering shaft asse 'bI 5. Loosely install the column dash bracke' & shatt #2
assembly. Instal] the direcglo Zlup through the column 6. Push the column down until the steeﬂ:ii i el
steering shaft nut and flat Washn signal cancelling cam bottoms on the plastic spacers on the )
er. and then torque the dash bracket screws: el pmsﬁ.
lnstallation-Mandatory Sequence 7. Ren}ove the plastic spacers from the ﬂlgt“to : eeriﬂE#; 1
o a wire hook (fig. 9). Check the ragJoim ~ . "
- Adjust the column | . & - +hi speClﬁca ;d’
€ Spring and clagp o 1108 Preload by position; flange clearance (fig. 13); if not Wlthmd and U6 3
in Figure 4. P to maintain the dimensiop g slﬁnmg dash bracket screws must be loosener ue (¢ "3
Instal] the Plastic space P raised or lowered as required. RetC q
Bament pin, IS onto the flexible couplin SCTews.
Tom inside the vehicle, carefully ; 5 : ic spacef‘
; Y nsert the Jowe; end of CAUTION: The alignment pin plaﬁ:iriven.
be removed before the vehicle can be
»
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STEERING
SHAFT
FLANGE

FLEXIBLE
COUPLING

10.

11.
12.

Fig. 13—Steering Shaft to Flexible Coupling

Push the toe pan seal to the toe pan, install and torque
the mounting screws.

All Columns—Connect the directional signal switch wiring
harness.

Automatic Columns—Connect the conductor tube (for
transmission indicator) to the instrument panel.

Install the steering wheel as outlined under “Steering
Wheel—Installation.”

Connect the transmission linkage.

Connect the battery ground cable.

STEERING LINKAGE (Fig. 14)

NOTE: All steering linkage fasteners are important
attaching parts in that they could affect the per-
formance of vital components and systems, and/or
could result in major repair expense. They must be
replaced with parts of the same part numbers or
with equivalent parts if replacement becomes neces-
sary. Do not use replacement parts of lesser quality
or substitute design. Torque values must be used as

IDLER ARM
ASSEMBLY

STEERING GEAR

Exposed socket
thread length must
be equal within
== .06 ot each end
of adjusting sleeve.

VIEW A

RELAY ROD

TIE ROD ASSEMBLY
slit in sleeve and

slit in clomps

must align.

PITMAN ARM

STEERING ARM

specified during reassembly to assure proper reten-
tion of these parts.

Tie Rod

Removal

1.
2.

Place vehicle on hoist.
Remove cotter pins from ball studs and remove castel-
lated nuts.

3. To remove outer ball stud, tap on steering arm at tie rod
end with a hammer while using a heavy hammer or
similar tool as a backing (fig. 15).

4. Remove inner ball stud from relay rod using same
procedure as described in Step 3.

5. To remove tie rod ends from tie rod, loosen clamp bolts
and unscrew end assemblies.

Installation

1. If the tie rod ends were removed, lubricate the tie rod
threads with EP Chassis lube and install ends on tie rod
making sure both ends are threaded an equal distance
from the tie rod.

2. Make sure that threads on ball studs and in ball stud nuts
are perfectly clean and smooth. Check condition of ball
stud seals; replace if necessary.

NOTE: If threads are not clean and smooth, ball
studs may turn in tie rod ends when attempting to
tighten nut.

3. Install ball studs in steering arms and relay rod.

4. Install ball stud nut, tighten and install new cotter pins;
see Specifications Section at rear of manual. Lubricate tie
rod ends.

5. Remove vehicle from hoist.

6. Adjust toe-in as described in Section 3.

NOTE: Before locking clamp bolts on the rods,

make sure that tie rod ends are in alignment with
their ball studs (each ball joint is in the center of its
travel). If the tie rod is not in alignment with the

Fig. 14—Steering Linkage

Fig. 15—Ball Stud Removal (Typical)

CHEVY VAN SHOP MANUAL

B9



DQlICENING voiw

t. The slit in the tie rod must

i in the clamp. The
in alignment with the ?IPt in 43
:Ieee:lz t:-.Ilngrl:ms must be positioned between the

cating protrusions at each end of the sleeve.

studs, binding will resul

Relay Rod

Removal

; Remove inner ends of the tie rods from relay rod as

Place vehicle on hoist.

cribed under “Tie Rod—Removal.’.’ _
g{i;ove the cotter pins from the pitman and idler arm
ball studs at the relay rod. Remove the cast'ellated nuts.
Remove the relay rod from the pitman and' idler arms by
tapping on the relay rod ball stud bqsses with a hammer,
while using a heavy hammer as a backing (fig. 15).
Remove the relay rod from the vehicle.

Installation
1. Make sure that threads on the ball studs and in the ball

ik

stud nuts are perfectly clean and smooth. Check condi-
tion of ball stud seals; replace if necessary.

NOTE: |If threads are not clean and smooth, ball
studs may turn in sockets when attempting to
tighten nut.

Install the relay rod to the idler arm and pitman arm ball
studs, making certain the seals are in place. Install and
torque the nut and then install the cotter pin (see
Specifications Section for specific instructions).

Install the tie rods to the relay rod as previously de-
scribed under “Tie Rod—Installation.” Lubricate the tie
rod ends.

Remove the vehicle from the hoist.

Adjust toe-in (see Section 3) and align steering wheel as
described previously in this section under Steer-Wheel
Alignment and High Point Centering.

Idler Arm

Removal

1.
2.

Place vehicle on a hoist.
Remove the cotter

arm assembly.

Installation

1.

B10

Postion the idler on the frame and instal]l the

arm
mounting bolts (special plai,
torque the nuts to slieciﬁlc’:aticn‘:ﬁs,fwhers g balt heads);

€ sure that the thy,
stud nut are perfectly ¢
of ball stud seal; repla

3. Install the idler arm ball stud in the rela /‘
certain the seal is positioned pmperl}’;instauo ’"‘ikinl /
cotter pin as outlined in the Specifications g, g 'l
rear of this manual. Cliop , b

4. Remove the vehicle from the hoist. /

Pitman Arm

Removal

1. Place vehicle on a hoist.

2. Remove the cotter pin and castellated nyt from py

Installation
1.

2:

4.

St

to

Re

1 ;
: o od in (0
2. Remove tie rod from steering arm as outlined in

3.

. With

NOTE: If threads are not clean ang ¥
stud may turn in the socket whep
tighten nut.

at the relay rod. Remove the ball stud from the i fuf /‘
by tapping on the relay rod boss with 3 hammer zﬂ 'j

using a heavy hammer as a backing (fig. 15).
Remove the pitman arm to pitman shaft nut, My
relationship of the arm to the shaft and thep remoye
pitman arm using Tool J-6632 or J-5504 (fig. 1).

Install the pitman arm on the pitman shaft, liningup
marks made upon removal. Install and torque the nut,
Make sure that the threads on the ball stud and in the bal
stud nut are perfectly clean and smooth. Check conditiog
of ball stud seal; replace if necessary.

NOTE: If threads are not clean and smooth, ball
stud may turn in the socket when attempting to
tighten nut.

Install the pitman arm ball stud to the relay rod, makiy
certain the seal is positioned properly; install the nutad
cotter pin as outlined in the Specifications Section at ti
rear of this manual.

Remove the vehicle from the hoist.

eering Arms

If, through collision or other damage, it becomes neclelﬁg
remove and replace either steering arm, proceed as fo

moval

Place vehicle on hoist.
section.

: : in
removing hub cap and dust cap, cotter pin from &

.deu
nut and the spindle nut. Pull assembly toward ous! 0

vehicle. If removal js difficult, it may be necess
back off brake adjustment to increase brake shoe-0
clearance; see Hydraulic Brake Adjustment, Sec. 5.
Wheel and drum assembly removed, ste¢
retaining bolt heads are accessible and removal of

amm from vehicle may be accomplished by re
retaining nuts,

Mooty
anemp‘ingh::: F/

ith
Remove front wheel, hub and brake drum as 8 vl z

ing 4
ing
steer®

e

|
f

S

[
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ystallation

in position on vehicle and install

{. Place steering arm )
retaining bolts. Note that longer bolt is installed in

forward hole.
2. Install nuts and torque to specifications.
Pack wheel bearings using 2 high quality wheel bearing
Jubricant. Install bearings and wheel-hub-brake drum

assembly removed previously.

DICCENIING T°1 1

4. Install keyed washer and spindle nut. Proceed as outlined
under “Front Wheel Bearings—Adjust” in Section 3.

5 Install tie rod stud in steering arm. Be sure that the dust
cover is in place on ball stud.

6. Install castellated nut on ball stud, tighten to specifica-

tions and install cotter pin (see Specifications Section).

Remove vehicle from hoist.

Following directions given in Section 3 to check corner-

ing wheel relationship and toe-in; correct as required.

Fo =

OVERHAUL OPERATIONS

The 1971 Chevy Van manual gear is basically the same as
the 1970 10-30 series truck gear. The major differences are in
the outside configuration of the gear housing, a longer worm-
shaft, a longer pitman shaft and the use of two (2) bushings to

support the longer pitman shaft.

To overhaul the 1971 Chevy Van gear, refer to the pro-
cedures outlined for the 10-30 series truck in the 1970
Chevrolet Overhaul Manual, Section 9, Pages 9-1 thru 9-8. The
two pitman shaft bushings are replaced as outlined for Cor-
vette on Page 9-4 of the same manual.

SPECIAL TOOLS

E
4

i,

Fig. 16—Chevy Van Special Tools

1. J-6632 Pitman Arm Puller

2. J-5504 Pitman Arm Puller

3. J-6822 Wormshaft Bearing
Cup Puller

4. J-1614 Sector Shaft Bush-
ing Remover

5. J-5755 Wormshaft Bearing

Cup Installer

6. J-2927 Steering Wheel
Puller

7: In. Lb. Torque
Wrench .
Ft. Lb. Torque
Wrench

g. J-2619 Slide Hammer

CHEVY VAN SHOP MANUAL
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Fig. 1--Steering Gear (Except Corvette)

Fig. 2-Steering Gear (Except Corvette and
G10-30 Series Trucks)
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STEERING 9-2

]
!

OVERHAUL OPERATIONS ‘ &
|
|

Disassembly (Figs. 1 through 4)
. . : ts must CAUTION: Use care that the ball nut ¢
i {1 bearing unit the steering gear par : I
beﬁ: ‘:lftr}::: 2{-32 C]eangpaper or rags should be spread on down to either end of the worm. Damagg wit“na _
th l:.orkbench before starting disassembly of the steering done to the ends of the ball guides if the nut|
: e:r w lowed to rotate until stopped at the end of the w:ruk
: m,

se, clamping onto one of

i in a vi .
1. Place the steering gear naft should be in a hori-

ing tabs. The worms
thgimopHigie s 7. All Except Corvette-Remove the upper bearip

zontal position. : :

i Rotateahe wormshaft from stop to stop, counting the wormshaft. 8 Tom,
total number of turns. Then turn back exactly half way, Corvgtte- Remove lower bearing from ingige the
placing the gear on center (the wormshaft flat should be housing. . it
at the 12 o’clock position). : 8. All except CorvetteTUsmg a suitable size screy, driy

3. Place a pan under the assembly to catch the lu_brlcant pry the lower bearing retainer from the a AHiE xlu,‘
and remove the three self locking bolts attaching the housing and remoye the bearing (fig. 7). Py
side cover to the housing. ; :

4. Tap lightly on the end of the pitman shaft with a plastic % 53:’2;3::‘31'{‘:;‘:23; ftf}?;“l;'s‘ﬁ IZZ?J;‘?&';’SJS'I;:’;'; m&:
g;a mfm o a:;“d iy th;sfgncozgr al;c)l pitman shaft assem 51d'e cover by turning the screw clockwise, Slige !

VLD Eean IOREeRae S adjuster screw and shim out of the slot in the end ofyy, !

pitman shaft. _
10. Pry out and discard both the pitman shaft and wo, ' '

NOTE: If the pitman shaft sector does not clear the
shaft seals.

opening in the housing easily, turn the wormshaft
by hand until the sector will pass through the open-

ing in the housing. Inspection

With the steering gear completely disassembled, washal |
parts in cleaning solvent. Dry them thoroughly with a

5. Remove the adjuster plug and locknut assembly (incor- With a magnifying glass inspect the bearings and beariy
porates the lower wormshaft bearing and race on all races for signs of indentation. Also check for any signsd
except Corvette - upper wormshaft bearing race on Cor- chipping or breakdown of the surface. Any parts that sho

y \Stte). signs of damage should be replaced

. Draw th_e wormshaft and ball nut assembly from Inspect all seals. Any seal that is worn or has been removcd
the housing (fig. 6). should be replaced.

__1 |

WORM BEARING  SECTOR B
oW ALL NUT

SIDE COVER

WORM BEARING LOCKNUT
(UPPER)

ADJUSTER
PLUG

EXPANSION
S BEéSI;ﬂG CLAMP BALL

L LASH ADJUSTER
GUIDE  BEARINGS LOCK Nut PITMAN ARM

SCREW

Fig. 3-Steerin
g Gear-Corvette ‘
. 5
Fig. 4-Steering Gear (Corvette and G10-30 Series ™™

BI3 |
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STEERING 9-3

-

Fig. 5-Removing Pitman Shaft Assembly-Typical

Inspect the fit of the pitman shaft in its bushing in the side
cover. If this bushing is worn, a new side cover and bushing

assembly should be installed.
Check steering gear wormshaft assembly for being bent or

damaged in any way. Never attempt to salvage steering parts
by welding or straightening.

Repairs

Pitman Shaft and/or Wormshaft Seal

Replacement

The double lipped pitman shaft and wormshaft seals
should be replaced each time a defective seal is indicated or
the steering gear is disassembled.

1. If the seals were not removed at disassembly, pry out
the old seals using a suitable size screw driver.

HOLD ASSEMBLY
HORIZONTAL TO
PREVENT BALL NUT

_ RUNNING DOWN TO
B END OF WORMSHAFT

Fig. 6-Removing the Wormshaft and Ball Nut-Typical

Fig. 7-Removing Lower Bearing Retainer-Except Corvette

CAUTION: Before installing new seals, check the
condition of the pitman shaft bushing(s) and the
upper wormshaft bearing race.

2. A suitable size socket, pressing on the outer
diameter of the seal, may be used to install new

seals.

NOTE: Care should bo taken to insure that the new
seals are not assembled in a cocked position.

Pitman Shaft Bushing Replacement

1. Support the steering gear housing in an arbor press and
press the pitman shaft bushing (2 bushings on Corvette
and G10-30 Series Trucks) from the housing using Tool
J-1614, inserted from the lower end of the housing (fig.
8).

TOOL J-1614

Fig. 8-Removing Pitman Shaft Bushing Using Tool
J-1614-Typical

CHEVROLET OVERHAUL MANUAL
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STEERING 9-4

: .
i i ition using Tool
hmf'\(ri)ttzn;icf OC?I .30 Series Truck

Figure 4.

2. Press the new bus.
1614. Position the Qo
bushings as shown 1n

i ize
NOTE: Service bushings aré diamond bored to SiZ

and require no further reaming.

Side Cover Bushing Replacement

The entire side cover assembly, including t?us_hicrl\gs,i:‘s; ;etr(;
viced as a unit and should be replaced when it is de

replace the bushing.

Wormshaft Bearing Race Replacement

Adjuster Plug Races R
1. All Except Corvette- Remove the wormshaft bearing
race using Tool J-5822 and Slide Hammer J-2619 as

shown in Figure 9.

Corvette- Using a hammer and punch, drive the bear-
ing race out of the adjuster plug. '
2. Press the new bearing race into position using Tool
J-5755.

Housing Races
1. Corvette only- Using a drift or punch (inserted into the
housing from the adjuster plug end) drive the sheet
metal expansion plug out of the lower end of the hous-
ing.
2. Using a drift or punch, drive the bearing race out of the
housing.

3. Press the new bearing race into position using Tool
J-5755 (fig. 10).

4. Corvetts only- Install a new expansion plug into the
lower end of the housing. Press on the center of the plug

BI5

WORM
BEARING RACE

Fig. 10-Installing Wormshaft Bearing Race in Housip
Tool J-6755-Typical

] Ulfr;

to deform it inward and secure it in the housing, )y,
sure the plug is tight or lubricant leakage could‘rsuh

Ball Nut Servicing

As a rule, disassembly of the ball bearing nut will notk
necessary if it is perfectly free with no indication of bindiy
or tightness when rotated on the worm. However, if thej
any indication of binding or tightness, the unit shouldk
disassembled, cleaned and inspected as follows:

1. Remove screws and clamp retaining the ball guidst
nut. Draw guides out of nut.

2. Turn the nut upside down and rotate the worms
back and forth until all the balls have dropped oué
the nut into a clean pan. With the balls removed, thet
can be pulled endwise off the worm.

3. Wash all parts in cleaning solvent and dry 12
thoroughly with air. Using a magnifying glass i
the worm and nut grooves and the surface of all b
for signs of indentation. Check ball guides for di
at ends where they deflect or pick up the balls fron®
helical path. Any parts that show signs of ¥
should be replaced.

4. All Except Corvetto (fig. 11):

a. Place the wormshaft flat on the bench and il
nut over the worm with the ball guide holes®
the shallow end of the ball nut teeth tothelel
the steering wheel position. Align the grot)‘;‘ﬁ“;‘w
worm and nut by sighting through the b
holes. et %

b. Place two ball guide halves together and ms:acc ¥
into the upper circuit in the ball nut Pthfmia
remaining two guides together and In%¢ |
the lower circuit.

¢. Count 24 balls into a suitable contain ; 4
Proper number of balls for one cirgult- & W

d. Load the balls into one of the guid® ?roﬂ"w
turning the wormshaft gradually awey

his is 2

v ]
o
o
~uEVROLET o\l!ﬂu



STEERING 9-5

Fig. 11-Filling Ball Circuits-Except Corvette

hole. When all of the balls have been installed, the
circuit is complete.

Fill the remaining ball circuit in the same manner
as described for the first circuit in Steps ¢ and d
above.

5. Corvette only (figs. 12 and 13):

a.

Place the wormshaft flat on the bench and slip the
nut over the worm with the ball guide holes up and
the shallow end of the rack teeth to the left from the
steering wheel position. Align the grooves in the
worm and nut by sighting through the ball guide
holes.

Count 27 balls into a suitable container. This is the
proper number of balls for half the circuit. Place
these balls into one of the guide holes while turning
the worm gradually away from that hole.

Lay one-half of the ball guide, groove up, on the
bench and place the remaining balls from the count
container in it.

UPPER CIRCUIT

LOWER CIRCUIT

Fig. 12-Filling Ball Circuits—Corvette

Fig. 13-Filling Ball Guides-Corvette

d. Close this half of guide with the other half. Hold the
two halves together and plug each open end with
petroleum jelly so that balls will not drop out while
installing the guide.

e. Push the guide into the guide holes of the nut. This
completes one circuit of balls. If the guide does not
push all the way down easily, tap it lightly into place
with the wooden handle of a screw driver.

f. Fill the second ball circuit in the same manner. Con-
tinue until the ball circuit is full from the bottom of
one guide hole to the bottom of the other or until
stopped by reaching the end of the worm.

NOTE: In cases where the balls are stopped by the
end of the worm, hold down those balls already
dropped into the nut with the blunt end of a clean
rod or punch (fig. 12) and turn the worm in the re-
verse direction a fevs turns. The filling of the circuit
can then be continued. It may be nacessary to work
the worm back and forth, holding the balls down
first in one hole and then the other, to close up the
spaces between the balls and fill the circuit com-
pletely and solidly.

6. Assemble the ball guide clamp to the ball nut and
tighten the screws to specified torque.

Check the assembly by rotating the nut on the worm to
see that it moves freely. Do not rotate the nut to the end of
the worm threads as this may damage the ball guides. If there
is any “stickiness” in the motion of the nut, some slight
damage to the ends of the ball guides or to other gear compo-
nents may have been overlooked.

Assembly (Fig. 14 and 15)

After a major service overhaul, steering gear lubricant
meeting GM Standard GM 4673M (or equivalent) should be
applied to the pitman shaft and bearings, wormshaft and
bearings and the ball nut teeth.

CHEVROLET OVERHAUL MANUAL
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20 ‘
[ha
21
Fig. 14-Steering Gear-Except Corvette
] Bearing Race 16. Lash Adjuster .
1. Worm Bearing Adjuster 8. Upper Worm I g 17 Lagh Al
gkt fefgiLnen Sheft-5e3 18. Housing Side Cover and
2 Vt?:rmn Bearing Adjuster 11. Housing . BL?shin: s
3. Lower Worm Bearing Race 12. Wormshaft Seal 18, Laing “eaar AN
4' Lower Ball Bearing 13. Side Cover Gasket 2 S'ad : ]er -
5' Lower Bearing Retainer 14. Pitman Shaft Bushing (2 20. Si eG ca\;!j b
NG Bushings on G10-30 Series 21. Ball uide
g' sjur::l:aft Trucks) 22. Ball Guide Clamp
L i Guides
i 15. Pitman Shaft 23. Ball
8. Upper Ball Bearing i e
1. Place the steering gear housing in a vise with the worm- 4. Corvette-

B17

shaft bore horizontal and the side cover opening up.
With the pitman shaft and wormshaft seals, pitman
shaft bushings and wormshaft bearing races installed,

and the ball nut installed on the wormshaft, proceed to
Step 3 or 4.

All Except Corvette-

a. Slip the upper ball bearing over the wormshaft and
insert the wormshaft and nut assembly into the
housing, feeding the end of the shaft through the =),
upper ball bearing race and seal.
b. Place a ball bearing in the adjuster race and press
:g:kstamped retainer into place with a suitable
et,

C. Install the ag

e bearing) until nearly all
T Temoved from the wormsha.f};. Caplay

. : o, Sl
a. Place a wormshaft bearing in the housing 1ac ]

the other bearing and the adjuster plug o

over the upper end of the wormshaft. ¢ assent!
b. Insert the wormshaft, nut and ad]usmen B

into the housing, guiding the lower

wormshaft into the housing bearing. ol nca;l)'l!
c. Thread the adjuster into the housing U ‘

end play is removed from the Wofmtshe slottcd#
Position the lash adjuster (with shim) H;earaﬂc" o
of the pitman shaft. Check the end °1 6 Ifcleﬂm.d
should not be greater than .002" (fig: h adjuse {
is greater than .002", a steering gear 1as 063" w
unit is available. It contains four shims™ o
067" and .069" thick, I
Lubricate the steering gear with 113 o(o} ey
meeting GM Specification GM 46 tisal the
Rotate the wormsahft until the ball nY

|
0 o

~ucvROl



STEERING 9-7

20
Fig. 15-Steering Gear-Corvette

1. Side Cover Screws 9. Expansion Plug 17. Worm Bearing Race-Upper

2. Lash Adjuster Locknut 10. Steering Gear Housing 18. Adjuster Plug

3. Side Cover and Bushing 11. Pitman Shaft Seal 19. Wormshaft Seal

4. Lash Adjuster Shim 12. Worm Bearing Race-Lower 20. Adjuster Plug Locknut

5. Lash Adjuster Screw 13. Worm Bearing-Lower 21. Clamp Screw

6. Side Cover Gasket 14. Ball Nut 22. Ball Guide Clamp

7. Pitman Shaft 15. Wormshaft 23. Balls

8. Pitman Shaft Bushings 16. Worm Bearing-Upper 24, Ball Guides
its travel and then pack as much new lubricant into the 7. Rotate the wormshaft until the ball nut is about in the
housing as possible without losing it out the pitman center of travel. This is to make sure that the pitman
shaft opening. Rotate the wormshaft until the ball nut shaft sector and ball nut will engage properly, with the
is at the other end of its travel and pack as much lubri- center tooth of the sector entering the center tooth
cant into the opposite end as possible. space in the ball nut.

8. .Insert the pitman shaft assembly (with lash adjuster
screw and shim but without side cover) into the housing
as that the center tooth of the pitman shaft sector enters
the center tooth space of the ball nut.

9. Pack the remaining portion of lubricant into the hous-
ing.

10. Place the side cover gasket on the housing.

11. Install the side cover onto the pitman shaft by reaching
through the side cover with a screwdriver and turning
the lash adjuster screw counterclockwise until the screw
bottoms; back the screw off one half turn. Loosely in-
stall a new locknut onto the adjuster screw.

12. Install and tighten the side cover bolts to specifications.

NOTE: If new side cover bolts are used at installa-
tion, be sure to use specified bolts which are self
locking.

Fig. 16-Checking Lash Adjuster End Clearance

CHEVROLET OVERHAUL MANUAI
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STEERING 9-8 t
the shaft back exactly half the ny t
: t on Bench the center position. mber ty ‘
Adjustmen 1 all end play has been 5. Turn the lash adjuster screw clocky; Yyl
|. Tighten the adjuster plug until Cr . lash between the ball nut and sector ¢ se to Temg,
removed and then loosen onc-quart; an in. Ib. torque locknut. ceth, Tight::'i
5 Using an 11/16" 12-point SOCke;hz?‘t oIl the way tothe 6. Again using the 11/16” 12-point sock t /
wrench, carefully turn the worm half turn. torque wrench, observe the high & ang 5,
: d then turn back about one- - Bhest read; i'l.r.
right turn stop an : oper thrust bear- gear is turned through center position, g 08 Whily, |
3. Tighten the adjuster plug ““ﬂlhthesp;ci?'lecations at the cations Section for proper over Center. €€ the sm& |
ing preload is obtained; (See th ea dRuster plug locknut 7. If necessary, readjust lash adjuster sadJ““menL ‘
rear Ofittl':ls thigzl;ual)- Tighten the ac) proper torque. Tighten the locknut to ;;e;t’ lto o ‘
cations. i . } .
to spec aft from one Stop all the way to and again check torque reading thry b. tog
4. Turn the wormsh travel. gh ooyt |
the other, counting the aumber of turns. Then turn i
|
! |
| - POWER STEERING PUMP |
i | ' . NDEX
! Overhaul OPErations .....wwsssssseseressssssmmssssssssssssssssssss 9-9 I AEBROTIONM i s bvssiasivasssansosssassssasielertiu) TRE
'{‘ ‘ —DiSASSEMDIY.ovvuenersssaressrnismsesisssssmssssassssassnmsssissssees 9-9 Assembly 9'30
I
r |
5
18 19
o |
! £
‘ lioe2 .3 4 5 Z
; 8 9 10
12 13141516 17 21 22 23
i
!{ i
4
B
n 1. Uni Fig. 17-Power Steeri
lﬁ 2 Un;g: "0" Ri 1 eering Pump-Exploded View
3. Mounti Ring Seal + Pressure Plate ; o find
g S ing Studs 12, Pump Ring 20. Mounting Stud Squér
g - Reservoir 13. v Seals
} 5. - anes
g 5 gII:mmk and Cover 14. Drive Shaft e ) 21. Flow Control Valve g
, 5 FilterR;(cowene only) 15. Rotor ."etaining Ring 22. Flow Control Valve Sp"m
i 8. End Plat:el?bl‘.' (_Corvette only) 18. Thrust Plate 23. Flow Control Valv® )
"i 8 EndlRiate etaining Ring 17. Dowel Pins Ring Seal
| 10. Spring 18. End Plate “0" R; 24. Pump Housing se8l
i 19. Pressure Platg 25. Reservoir “0" Ring °
g te “0” Ring 26. Shatt Seal
, 27. Shaft
' B19
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4
%hi Disassembly (Fig. 17)

Fu"g Clean the outside of the pump in a Nontoxic Solvent
.J:"% b:fore disassembly.

b Remove the pulley retaining nut and remove the pulley
iy " using Tool J-21239-1.
g Place the pump in a vise and remove the union and "Q"

% 2
ring seal assembly.

CAUTION: In clamping pump in vise, be careful not
to exert excessive force on the pump front hub as
this may distort the shaft bushing.

3. Remove the pump reservoir retaining studs.

4. Remove the reservoir from the pump housing by tap-
ping lightly on the outer edge of the reservoir with a soft
hammer. Remove the "O" ring seal from the pump
housing and discard seal.

5. Remove the mounting stud square ring seals and the
flow control valve square ring seal and discard.

w.| 6. On Corvette, remove filter and filter cage; discard filter

Ll element.

7. Remove the end plate retaining ring. Compress the end
plate retaining ring by inserting a small punch in the
1/8" diameter hole in the pump housing. When the ring
is in compressed position, remove with a screw driver
as shown in Figure 18.

8. Remove the end plate. The end plate is spring loaded
and will generally sit above the housing level. If sticking
should occur, a slight rocking action or light tapping
with a soft hammer will free the plate. Remove the end
plate spring.

9. With the pump still in a vise, remove the shaft woodruff
key and tap end of shaft gently with a soft hammer until
the shaft, pressure plate, pump ring, rotor assembly and
thrust plate can be removed as a unit (fig. 19).

STEERING 9-9

i OVERHAUL OPERATIONS

10.  Separate the parts removed in Step 9 above. If inspec-
tion shows the shaft to be defective, separate it from the
rotor by removing the retainer snap ring. Discard the
snap ring.

11. Remove the end plate and pressure plate "O” rings
from the pump housing and discard "0O” rings.

12, Remove the dowel pins.

13. Remove the flow control valve and spring assembly.

14.  Pry the shaft seal out of the pump housing being careful
not to damage the housing bore, discard the shaft seal.

Inspection

Clean all metal parts in a nontoxic solvent and inspect as
follows:
1. Flow control valve must slide freely in housing bore. If

2.

sticking is observed, check for dirt and burrs.

Check cap screw in the end of the flow control valve for
looseness; if loose, tighten, being careful not to damage
machined surfaces.

Be sure that pressure plate and pump plate surfaces are
flat and parallel with pump ring. Check all of these
parts for cracks and scoring.

NOTE: A high polish is always present on rotor pres-
sure plate and thrust plate as a result of normal
wear. Do not confuse this with scoring.

Make certain vanes were installed with rounded edge
toward pump ring and see that they move freely in rotor
slots.

If the flow control plunger is determined to be faulty,
install a new part. This part is serviced as a unit only
and is factory calibrated.

Check drive shaft for worn splines, breaks, bushing
material pickup, etc.

— el

Fig. 18-Removing End Plate Ring

Fig. 19-Impeller Unit Removal

CHEVROLET OVERHAUL MANUAL
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STEERING 9-10

Fig. 20-Power Steering Pump-Typical

Fig. 21-Installing Seal Using Too| J-2267¢

2. Install both dowel pins in the pump housip sl /

a new pressure plate "O" ring lubricated wit, Posy
Steering Fluid.

3. Install the thrust plate on the shaft with the ported

towards the splined end of the shaft (fig. 22)

4. Install the rotor, which must be free on the i

— ey

e

v b e

1. Shaft 13, Filter (Corvette Only) splines, with the countersunk side towards the fing
2. Woodruff Key 14. Pressure Plate Spring plate.
ft Seal 15. Pump Inlet Tube ol ing by placingiie
2 Shafboenis Rhtorto-Drive Shaft 5. [Install a new shaft retaining ring by placing the rinje
& $:mp HP‘:": s L R::irr-lirg Ring the end of the shaft and using first a drift and thas
5. rust Plate a 3 e
6. Vanes 17. Pump Outlet Union 3/8" socket to tap the NEW ring into place (fig %)
i 18. Reservoir _
;' Zﬁ?e‘r’vi'i?"’-o-- Ring 19. p:,s\:néomml Valve CAUTION: Do not use a"C"rm_g to replace the ful
Seal 20. Flow Control Valve diameter ring. Be sure the retaining ring is firmly
9. Pressure Plate Spring seated in the shaft groove before proceeding.
10. End Plate 21. Pressure Plate “0" 4 1 : .
11. End Plate Retaining Ring 6. Place pump housing in a vise and m§tall shafl lhlg
Ring 22. Rotor plate and rotor assembly into housing, aligning®

12, Cage Assembly

holes in the thrust plate with the dowel pins assh®
(Corvette Only)

in Figure 24.
———

Assembly (Fig. 20) |

|

|

7. Always replace all rubber seals |
pump is dismantled,

8. Check reservoir, studs,

faults which would im

and “O" rings when

ca‘sting, etc. for burrs and other
pair proper operation.

Be sure all parts are clean during Ieassembly,

NOTE: In the following t : -
noted for use in lub:- g text, Power Steering Fluid is

1. Install a new shaft seal i
P86 T0 st L LD

/

Fig. 22-Installing Thrust Plate
'
B21
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Fig. 26-Installing Vanes

7. [Install the pump ring onto the dowel pins with the
direction of rotation arrow to the rear of the housing
(fig. 25). Rotation is clockwise as viewed from the pul-
ley end of the shaft.

8. Install the vanesinto the rotor slots with the radius edge
towards the pump ring and the square edge towards the
rotor as shown in Figures 26 and 27.

9. Lubricate the outside diameter and chamfer of the pres-
sure plate with Power Steering Fluid, to ensure against
damaging the pressure plate “O” ring, and install the
pressure plate onto the dowel pins with the ported face
towards the pump ring. Seat the pressure plate by plac-
ing a large socket on top of the plate and pressing down

PUMP
RING

CROSS-OVER HOLE

Fig. 27-Correct Vane Assembly

Fig. 25-Installing Pump Ring

CHEVROLET OVERHAUL MANUAL
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Fig. 28-Installing Pressure Plate Spring

by hand (pressure plate will travel approximately 1/1 6"
to seat). .

10. Install the pressure plate spring in the center groove of
the pressure plate (fig. 28).

11. Lubricate anew end plate “O" ring with Power Steering
Fluid and install in housing groove.

12. Lubricate the outside diameter and chamfer of the end
plate with Power Steering Fluid, to ensure against da-

VALVE BORE

Fig. 29-Installing End Plate Retaining Ring

naa

13.

14,

15.

16.

17.

18.

19.

20.

21.

Fig. 30-Installing Flow Control Valvg

maging the "O" ring, and install into the housing
an arbor press as shown in Figure 29, By
NOTE: Place the end of the ring so that it is nearth
valve bore in the housing.

Install the flow control spring and flow control pluz
Be sure the hex head screw goes into the bore firt(i
30).

On Corvette, install cage and a new filter.
Install new mounting stud and union square ringgi

Install a new reservoir "O" ring seal, lubricated i
Power Steering Fluid, onto housing. '
Lubricate reservoir sealing edge with Power Stz
Fluid and place reservoir onto housing in the nom
position. Press down on reservoir until it seats &
housing; check position of stud and union seal
Place a new "OQ" ring seal, lubricated with Pove! Sttﬁ;
ing Fluid, onto union and install union assembly &
studs. v
Support the drive shaft on the opposite side of 1
way and tap the woodruff key into place o
Slide the pulley onto the shaft. Do not hammer 0
pulley.

Install the pulley nut and torque to 60 ft Lbs.

NOTE: Always use a new pulley nut.
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INTEGRAL POWER STEERING GEAR

INDEX
Overhaul OpPerations ... e 9-13 Hose Connector Inverted Flares.......ccccveevurennnes 9-20
DisasSeMbIY c.cereririmmrisnmtsessis e 9-13 Pitman Shaft Needle Bearing and Seals............ 9-20
Overhauling Individual Units..........coiiinniiniinns 9-16 Pitman Shaft Seal Removal With Gear In
Valve and Stub Shaft Assembly .........cccoveininane 9-18 VERICIE iivsuess IR I revisees svvcssrviba e e VR pe v 9-21
Pitman Shaft and Side Cover ... 9-19 ASSEMDIY wivvcniintiuminniiuinsingnivawlaninang 9-22
RACKEP IS TOTIT bt otoass LTt st cosesssa st evansibsbbisanetnes 9-19

OVERHAUL OPERATIONS

NOTE: In the following text, Power Steering Fluid is
noted for use in lubricating components upon reas-
sembly. If Power Steering Fluid is not available,
Transmission Fluid bearing the mark DEXRON may

be used as a substitute.

Disassembly (Fig. 31)

In many cases, complete disassembly of the gear will not
be necessary since most of the components can be removed
without complete disassembly.

NOTE: Disassembly of the major components
within the gear must be performed on a clean work-
bench. The work area, tools and parts must be kept
clean at all times.

1. Rotate end cover retainer ring so that one gnd of the
ring is over the hole in the side of the housing. Force
the end of the ring from its groove and remove Ing (fig.
32).

2. Turn the stub shaft counter-clockwise until the rack-

3.

4,

piston just forces end cover out of housing. Remove
cover and discard "O" ring.

CAUTION: DO NOT turn the stub shaft any further
than absolutely necessary to remove the end plug,
or balls from rack-piston and worm circuit may es-
cape and lay loose inside the rack-piston chamber.

Remove the rack-piston end plug as shown in Figure
33.

NOTE: To aid in loosening end plug, tap end plug
with a brass drift.

Remove the pitman shaft and side cover as follows:
a.

Loosen the over-center adjusting screw locknut and
remove the 4 side cover attaching bolts anu lock
washers. |
Rotate the side cover until the rack-piston and pit-
man shaft teeth are visible, then turn the stub shaft
until the pitman shaft teeth are centered in the hous-
ing opening. Tap the pitman shaft with a soft ham-
mer and remove the pitman shaft and side cover
from the housing. Remove the side cover “O” ring
and discard.

CHEVROLET OVERHAUL MANU/
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INLET OUTLET

STUB SHAF]

TORSION g

WORM

TEFLON RING VALVE BODY

SEAL

RACK PISTON NUT SPOOL VALVE

ADJUSTER pLUG

PITMAN SHAFT Do i, TEFLON SEALS THRUST BEARING

Fig. 31-Power Steering Gear-Typical

/

Fig. 33-Removing End Plug

Fig. 32-Removing End Cover Retaining Ring

B25 e
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227 93894

e 252

L

16
41
8
b
S—45
e—A46
Fig. 34-Power Steering Gear—Exploded View
1. Locknut 17. Valve Body 33. Balls
2. Retaining Ring 18. Stub Shaft 34. Rack-Piston
3. Dust Seal 19. “0O” Ring 35. Teflon Qil Seal
4. 0il Seal 20. Wormshaft 36. “0” Ring
5. Bearing 21. Thrust Washer 37. Plug
6. Adjuster Plug 22. Thrust Bearing 38. "0" Ring
7. 0" Ring 23. Thrust Washer 39. Housing End Cover
8. Thrust Washer (Large) 24. Housing 40. Retainer Ring
9. Thrust Bearing 25. Locknut 41. Needle Bearing
10. Thrust Washer (Small) 26. Attaching Bolts and Washers 42. Oil Seal
11. Spacer 27. Side Cover 43. Back Up Washer
12. Retainer 28 R OfRing g L Olgen
13. "0" Ring 29. Pitman Shaft 45, Back Up Washer
14. Spool Valve g? (S:::rrenv;s and Lock Washers 46. Retaining Ring
15. Teflon Oil Rings Yl .
16. “0" Rings 2 32. Ball Return Guide

b. Remove the rack-piston with Ball Retainer Tool

.. Remove the rack-piston as follows: :
J-7539 from gear housing.

a. Insert Ball Retainer Tool J-7539 into the rack-pis-

ton bore with pilot of tool seated in the end of the ;
worm (fig. 35). Turn the stub shaft counter-clock- 6. Remove the adjuster plug as follows:

wise while holding tool tightly against worm. The a. Loosen the gdjuster plug locknut and remove.
rack-piston will be forced onto the tool. b. Remove adjuster plug assembly with Spanner

CHEVROLET OVERHAUL MANUA/
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7.

Fig. 35-Removing Rack-Piston

Wrench J-7624 (fig. 36)- Remove and discard the
plug "O" ring. :
Grasp the stub shaft and pull the valve and shaft assem-
bly from the housing bore. Separate worm and shaft and

remove the stub shaft cap "O” ring and discard.
If the worm or the lower thrust bearing and race re-

mained in the gear housing, remove them at this time.

OVERHAULING INDIVIDUAL UNITS

Adjuster Plug Assembly

Disassembly

1.

If the oil seal ONLY is to be replaced, and not the
bearing, install the adjuster plug loosely in the gear
housing. Remove the retaining ring with Internal Pliers
J-4245. With a screw driver, pry the dust seal and oil
seal from the bore of the adjuster plug being careful not

nng

Fi £ :
ig. 36 Removing Adjuster Plug

Fig. 37-Adjuster Plug-Exploded View

1. Retaining Ring 7. Thrust Washer (Ly, |

2. Dust Seal 8. Thrust Bearing “')
3. Oil Seal 9. Thrust Washer §ny

4. Needle Bearing 10. Spacer 'S
5. Adjuster Plug 11. Retainer .
6. “0” Ring

|18

to score the needle bearing bore (fig. 37). Discardls = ¢

oil seal. Ly

2. If the thrust bearing ONLY is to be removed, prylls | &
thrust bearing retainer at the two raised areas willl | 13
small screw driver (fig. 38). Remove the spacer, itnd | §
bearing washer, thrust bearing and washer. Discardi  §

retainer. ‘

3. If the needle bearing is to be replaced, remove thet |
taining ring using Internal Pliers J -4245. Removelirs
bearing as outlined in Step 2 above. Drive needlel
ing, dust seal and oil seal from adjuster plug &%
Bearing Remover J-8524-2 and Driver J-10732%
shown in Figure 39. Discard the oil seal.

;‘__—-——'/1 |

\
l
\
!

SCREW D

RV |
\

BEARING

ner

Fig. 38-Removing Retai

q
el Oﬂw
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J-7079-2

J-8524-2

Fig. 39-Removing Bearing and Seal

4. Wash all parts in clean solvent and dry parts with com-

pressed air.
5. Inspect thrust bearing spacer for wear or cracks. Re-

place if damaged.

6. Inspect thrust bearing rollers and washers for wear,
pitting or scoring. If any of these conditions exist, re-
place the bearing and washers.

Assembly

CAUTION: Place a block of wood under the adjuster
plug to protect the thrust bearing surface.

1. If the needle bearing was removed, place new needle
bearing over Tool J-8524-1 and J -7079-2, with the bear-
ing manufacturer’s identification toward the tool, and

J-7079-2

BEARING WITH
IDENTIFICATION
TOWARD TOOL

J-8524-1

Fig. 4 1-Installing Adjuster Plug Seal

drive the bearing into the adjuster plug until the tool
bottoms in the housing (fig. 40).

Place dust seal and a new oil seal on Tool J-8524-1 (lip
of seal away from tool). Lubricate seal with Power
Steering Fluid and drive or press seals into adjuster plug
until seated (fig. 41).

Install retaining ring with Internal Pliers J-4245.
Lubricate the thrust bearing assembly with Power
Steering Fluid. Place the large thrust bearing washer on
the adjuster plug hub, then install the upper thrust
bearing, small bearing washer and spacer (grooves of
spacer away from bearing washer).

Install a new bearing retainer on the adjuster plug by
carefully tapping on the flat surface of the retainer (fig.

42).

Fig. 40-Installing Bearing

Fig. 42-Installing Retainer

CHEVROLET OVERHAUL MANUAL
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Valve and

Disassembly
1.

2.

no extend peyond the

NOTE: The projections must t: 4, The spacer must

gpacer when the retainer is sea

be free to rotate.
Stub Shaft Assembly

. . nd

Remove and discard the "O" ring 10 the shaft cap €

embly.
%foﬂ::r;i‘f 3152 lowzr shaft assembly from the valve
oceed as follows:
:Od ‘))';’ll:i;e holding the assembly (stub sha}f"t dg;vtnh)é
. lightly tap the stub shaft against the benC ; ;m

shaft cap is free from the valve body (ﬁ?. 1). 3

ve un

b. Pull the shaft assembly out of the spool valy

thl:: shaft cap clears the valve body approxlmately

1/4".

CAUTION: Do not pull the shaft assembly oyt too
far or the spool valve may become cocked in the
valve body. :

c. Carefully disengage the shaft pin from the valve
spool and remove the shaft assembly (fig. 43).
Push the spool valve out of the flush end of the valve
body until the dampener "O" ring is exposed, then
carefully pull the spool from the valve body, while
rotating the valve (fig. 44). If the spool valve becomes
cocked, carefully realign the spool valve, then remove.
Remove the dampener "0” ring from the spool valve

and discard.
If the teflon oil rings are to be replaced, cut the 3 teflon
oil rings and “O" rings from the valve body and discard.

Cleaning and Inspection

1.
2.

Wash all parts in clean solvent and blow out all oil holes
with compressed air.
If the drive pin in the stub shaft or valve body is

cracked, excessively worn or broken, replace the com-
plete valve and shaft assembly.

B29

Fig. 43~ i
9. 43-Removing Stub Shaft Assembly

Fig. 44-Removing Spool Valve

If there is evidence of leakage between the (o
and the stub shaft, or scores, nicks, or bu0mun 3t
ground surface of the stub shaft that cannmE: e 1
up with crocus cloth, the entire valve and sp, iy
bly must be replaced. |
Check the outside diameter of the spool valye and | v
inside diameter of the valve body for nicks, bumu‘
bad wear spots. If the irregularities cannotbeclmj
up by the use of crocus cloth, the complete valvea;gI :
shaft assembly will have to be replaced.

If the small notch in the skirt of the valve bojyy| |
excessively worn, the complete valve and shaft ase |
bly will have to be replaced.

Lubricate the spool valve with Power Steering Fisl §
and check the fit of the spool valve in the valve b
(with the spool valve dampener "O" ring removed)! L
the valve does not rotate freely without binding &
complete valve and shaft assembly will have tobe® |
placed. ]

»

ft g,

Assembly (Fig. 45) {

1

If valve body "O” rings and teflon rings were remord

install new "O” rings in the oil ring grooves and lu'm‘
cate with Power Steering Fluid. A
Lubricate the 3 new teflon oil rings with Power Steendt |
Fluid and install in grooves over "O" rings

NOTE: The teflon rings may appear to be distom:;
but the heat of the oil during operation of the ¢
will straighten them out.

" 1l m"h
Lubricate the spool valve dampener 2 nnls il
Power Steering Fluid and install over the §

. Pa\iﬁ
Lubricate the spool valve and valve body tv:the‘ﬂ"
Steering Fluid and slide the spool valVe 2% tiol
body. Rotate the spool valve while pushmgh fhe !

valve body. Push the spool valve on thro“%he o
body until the shaft pin hole is visible from valve bod’}

end (spool valve flush with shaft cap € roS ; eeriﬂgﬂz

Lubricate the shaft assembly with Powle alve ot

and carefully install it into the spo° Y

oo
shaft pin can be placed into the holeint



0" RING
___—SPOOL VALVE
‘ TEFLON RINGS (3)
0" RINGS (3)

INSTALLED UNDER
TEFLON RINGS

VALVE BODY

STUB SHAFT

"O" RING //

Fig. 45-Valve Body and Shaft Assembly - Explode

Align the notch in the shaft cap with the pin in the valve
body and press the spool valve and shaft assembly into
the valve body (fig. 46).

CAUTION: Make sure that the shaft cap notch is
mated with the valve body pin before installing
valve body into the gear assembly.

Lubricate a new "O" ring with Power Steering Fluid
and install it in the shaft cap end of the valve body
assembly.

itman Shaft and Side Cover
isassembly

Remove the locknut and unscrew the side cover from the
justing screw. Do not attempt to disassemble pitman shaft.
sscard locknut.

eaning and Inspection

Wash all parts in clean solvent and dry parts with com-
pressed air.

Check pitman shaft bearing surface in the side cover for
scoring. If badly worn or scored, replace the side cover.

NOTCH IN END CAP MUST FULLY
ENGAGE PIN PROJECTING INTO
VALVE BODY

Fig. 46--Installing Stub Shaft Assembly

STEERING 9-19

Check the sealing and bearing surfaces of the pitman
shaft for roughness, nicks, etc. If minor irregularities in
surface cannot be cleaned by use of crocus cloth, replace
the pitman shaft.

Replace pitman shaft assembly if teeth are damaged or
if the bearing surfaces are pitted or scored.

Check pitman shaft lash adjusting screw. It must be free
to turn with no perceptible end play. If adjusting screw
is loose replace the pitman shaft assembly.

Assembly

Thread the side cover onto the pitman shaft adjusting

screw until it bottoms and then turn in one-half turn. Install
a new adjusting screw locknut, but do not tighten.

Rack-Piston

Disassembly
1. Remove tool J-7539 from the rack-piston.
2. Remove the ball return guide clamp, ball guide and

balls.
If necessary to replace the teflon oil seal and “O” ring,
remove at this time.

Cleaning and Inspection

1.

2

Wash all parts in clean solvent and dry with com-
pressed air.

Inspect the worm and rack-piston grooves and all the
balls for scoring. If either the worm or rack-piston
needs replacing, both must be replaced as a matched
assembly.

Inspect ball return guide halves, making sure that the
ends where the balls enter and leave the guides are not
damaged.

Inspect lower thrust bearing and washers for scores or
excessive wear. If any of these conditions are found,
replace the thrust bearing and washers.

Inspect rack-piston' teeth for scoring or excessive wear.

" Inspect the external ground surfaces for wear, scoring

or burrs.

BACK-UP
O-RING MUST

BE INSTALLED
UNDER PISTON [ RACK-PISTON
RING NUT

Fig. 47-Installing Ring on Rack-Piston

CHEYROLET OVERHAUL MANUAI
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Assembly
1.

d, lubri-
i nQ" ring Were removed, 1U0

i teﬂon”(c;x) :e:l ang ec;l witl% Power St&::lt;an:ti]r;g
catea_anewl'l i rogve on rack-piston: Tht_eu ihien
iy T ltri gloose after assembly, but W! A ),
ks Sll:'%::te):i to the hot oil in the syst.em 4
WI_“’“ ;“ J rm all the way into the I‘aCk-plStO‘;ll. i
i:::;;a:ywtoo have the thrust bearing assemoly

is time. . b
¥3;nt§te ts:)smlx until the worm groovi gs aligned W1
the lower ball return guide hole (ﬁg. } —
Lubricate the balls with Power St;enng Fl ui ’tating =
17 balls into the rack-piston, while slowly r0

worm counter- clockwise.

005" smaller
IMPORTANT: The black balls are_.o

than the silver balls. The black and sllvgr balls r:ust
be installed alternately into the rack- piston and re-

turn guide.

Alternately install 7 balls into the return gux_de and
retain with chassis lubricant at each end of gmdg. In-
stall the return guide assembly onto the rack-piston.
Install the return guide clamp and tighten the 2 clamp

screws to 10 ft. Ibs. ; :
Insert Bearing Retainer Tool J-7539 into the rack-pis-

ton, then while holding tool tightly against end of

worm, thread worm out of the rack-piston.

Hose Connector Inverted Flares

If the brass inverted flare connectors show need of re-

placement, proceed as follows:

1.

Tap threads into the center hole of the connector with
a 5/16-18 tap.

INSTALL BALLS
WHILE ROTATING WORM
COUNTER CLOCKWISE

B3l

Fig. 48-Installing Baj|s in Rack-Piston

Pitman Shaft Needle Bearing ang Sedl

Removal

I:

CAUTION: Do not tap the threads to,
pressure hose connector seat as the tap B9p i, y
the poppet valve against the housing and‘”lil b°"°m
Itis necessary to tap only two or threg thra:;n iy
L)

Thread a 5/16-18 bolt, with a nyt and
tached, into the tapped hole so that th at Wi, |
against the face of the port boss gy de Waghe, 1
against the washer. the nm“ﬁ
Hold the bolt from rotating while turm] W
the bolt. This will force the washer againsl: °nm'
and will back out the bolt, drawing the the gy,
the housing. Discard the connector, °ﬂneclurf,h
Clean the housing thoroughly to rem o
chips.

Drive the new connector against the hoy
Tool J-6217, being careful not to dam
connector or housing seat (fig. 49),

any |appin1

Sing sey Uy
age ehhtr Ih'

If pitman shaft seals ONLY are to be replaceg, Temo

the seal retaining ring with Internal Pliers 4245, | 8

remove outer steel washer. Pry out the outer
Remove the inner steel washer, then pry out the iy,
seal (fig. 50). Discard seals.

CAUTION: When prying out seals, be extremely
careful not to score the housing bore.

If pitman shaft needle bearing replacement is necess
remove with Tool J-6278. Since this bearing is shot | 1
dered, it must be pressed out the pitman shaft endoftt | *

housing.

Installation ‘
1.

If the pitman shaft needle bearing was removed,Phﬂ
bearing Installer Tool J-22407 onto Handle 140

— e wem

Place needle bearing (shouldered end first) 0110 T‘f I

J-22407. Press bearing into gear housing until Tool il'
toms on housing. The bearing is now correctly 1 |
tioned (fig. 51). |

Fig 49-Installing New Connector in Housin

|
— 3

: 100‘
g Using

J-6217

J

™
¥
HEVROLET o
c
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WASHER
INNER OUTER
SEAL SEAL

J-6278-2
TOP OF TOOL
FLUSH WITH

HOUSING

00 |
|

Fig. 50~-Pitman Shaft Bearing and Seals Fig. 52-Installing Pitman Shaft Seals (Bench Overhaul)

1. Housing 5. Oil Seal (Double Lip) c. Remove the tool and adapter, then install the outer
2. Bearing 6. Steel Washer steel washer and seal retaining ring. The retaining
3. Oil Seal 7. Retaining Ring ring will not seat in the groove at this time.

4. Steel Washer d. Reinsert Tool J-6278 with Adaper J-6278-2 and

continue driving the seals until the retaining ring
CAUTION: Do not drive the bearing further into the seats in its groove (Refer to Inset, Figure 52), then
housing after removing Tool J-22407, since damage remove the tool and adapter.

to the bearing would result.
: Removal and Installation of Pitman

2. Lubricate the lips of the oil seals with Power Steering ; : \
Shaft Seals with Steering Gear in

Fluid.
3. Install the pitman shaft oil seals as follows:
a. Place Adapter J-6278-2 over Tool J-6278, then in- Vehicle (fig_ 53)

stall the outer seal (double lip), inner steel washer,
and inner seal with the lips of the seals facing away If upon inspection of the gear, it is found that oil leakage
from the adapter. exists at the pitman shaft seals, the seals may often be re-

b. Drive the seals into the housing until the top of placed without removing the gear assembly from the vehicle
Adapter J-6278-2 is flush with the housing (fig. 52). as follows:

DO NOT
BOTTOM BEARING
IN HOUSING
18092 —
NEEDLE
BEARING
WHEN TOOL J-22407 =
BOTTOMS ON HOUSING, '
BEARING IS FULLY
INSTALLED HOUSING

Fig. 53-Installing Pitman Shaft Seals

Fig. 51-Installing Pitman Shaft Bearing

CHEVROLET OVERHAUL MANUAI
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B33

i rm from
nut and disconnect pitman 2

g Puller J-6632.
the end of Puller Tool

Remove pitman
pitman shaft usin

CAUTION: Donot hammeron

J-6632. A
r -

Thoroughly clean end of pitman ghaft and gea

r of tape should be used; an

i 1 not allow the seals to
cessive amount of tape will no
;:ss over it, due to the close tolerance between the

seals and the pitman shaft.

NOTE: Only one laye

Remove pitman shaft seal retaining ring with Snap

Ring Pliers J-4245.
Stargt engine and turn steering wheel fully to the left so

that oil pressure in the housing can force out pitman
shaft seals. Turn off engine.

NOTE: Use suitable container tocatch o!l forced out
of gear. This method of removing the pitman sh_a.ft
seals is recommended, as it eliminates thp possibil-
ity of scoring the housing while attempting to pry
seals out. If pressure of oil does not remove seals,
turn off engine, remove the steering gear and
remove the seals as outlined previously in this sec-
tion.

Clean the end of housing thoroughly so that dirt will
not enter housing with the installation of the new seals.
Lubricate the seals thoroughly with Power Steering
Fluid to install seals with Installer J-6219. Install the
inner single lip seal first, then a back-up washer. Drive
seal in far enough to provide clearance for the outer
seal, back-up washer and retaining ring. Make sure that
the inner seal does not bottom on the counterbore. In-
stall the outer double lip seal and the second back-up
washe_r in only far enough to provide clearance for the
retaining ring. Install retaining ring.

Fill pump reservoir to proper level. Start engine and
allovy engine to idle for at least three minutes without
1turlrcung steering wheel. Turn wheel to left and check for
eaks.

Remove tape and reconnect pitman arm.

!\IDTE: The pitman arm to st
Important attaching part in t
performance of vital compon
/or could result in major rep
replaced with one of the sa
an equivalent part if repla
sary. Donot use a replacem

eering gear nut is an
hat it could affeet the
ents and systams, and-
8l expense. It must pg
M8 part number or with
tement becomeg neces-
BNt part of lesser quality

be used as

VALVE
BODY

STUB
SHAFT

WORM
SHAFT

&

uoll RING

5
BEARING WASLERS

Fig. 54--Worm and Valve BOdV“ExDIOded Viey

GEAR ASSEMBLY

1. Lubricate the worm, lower thrust bearing and ey,
thrust washers with Power Steering Fluid, then ings

one thrust washer, the bearing, and the other iy

washer over the end of the worm (fig. 54),

2. Lubricate the valve body teflon rings and a newgs
shaft cap "O" ring with Power Steering Fluid. [
the stub shaft cap "O” ring in the valve body sois
seated against the stub shaft cap. Align the NARRE
NOTCH in the valve body with the pin in the wm

then install the valve and stub shaft assembly n theg [§
housing (fig. 55). Apply pressure to the VALVEBOI ||

when installing. If pressure is applied to the subd

during installation, the stub shaft may be forced i

the valve body (fig. 56).

i |

I

POSITION WORM PIN
IN VALVE BODY NOTCH

Fig. 55-Valve to Worm Alignme

CcHEVROLE! ®
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ADJUSTER
PLUG

Fig. 56-Installing Valve Body Fig. 58-Installing Adjuster Plug
NOTE: The valve body is properly seated when the c. With Ball Retainer J-7539 in place in the rack-pis-
oil return hole in the housing is entirely uncovered ton, push the rack-piston (with teeth toward pitman
(fig. 57). shaft opening), into the housing until Tool J-7539

contacts the center of worm (fig. 59).

d. Turn the stub shaft clockwise with a 3/4" twelve
point socket or box end wrench to thread the rack-
piston onto the worm while holding Tool J-7539
against the end of the worm.

e. When the rack-piston is completely threaded on the
worm, remove Ball Retainer J-7539 and Seal Com-

}. Lubricate a new adjuster plug “O" ring with Power
Steering Fluid and install in groove on adjuster plug.
Place Seal Protector J-6222 over the stub shaft, then
install the adjuster plug assembly in the housing until

it seats against the valve body (fig. 58). Remove Seal
Protector% Do not adjust the thrust bearing preload at pressor J-8947 (Cars) or J-7576 (Trucks).
T ‘ 5. [Install the pitman sha‘ft apd S|de_ cover as fol}ows:
a. Install anew “O” ring in the pitman shaft side cover
and retain with chassis lubricant.
. Install the rack-piston as follows: b. Turn the stub shaft until the rack-piston teeth are
a. Lubricate the rack-piston teflon seal with Power centered in the pitman shaft opening, then install
Steering Fluid. the pitman shaft and side cover so that the center
b. Position Seal Compressor J-8947 (Passenger Cars) tooth of the pitman shaft engages the center groove
J-7576 (Trucks) against the shoulder in the housing. of the rack-piston.

/J -8947

RACK-PISTON

J-7539

Fig. 57-Valve Body Position in Housing Fig. 59-Installing Rack-Piston

CHEVROLET OVERHAUL MANUAL
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8.
a. Using Span

STEERING 9-24

s and lock washers and

Install the side cover bolt
tighten to 30 ft. Ibs.

Install the rack-piston P
torque to 75 ft. 1bs.
Install a new housing end cover "
it with Power Steering Fluid. Inst
retaining Ting:

Adjust the thrust pearing preload as follows:
ner Wrench J-7624, tighten adjuster

plug up snug (clockwise). Back adjuster plug o

turn and measure valve drag.
b. Adjust thrust bearing preloa

.
rack-piston and

Jug in the
0’ ring and lubricate
all the end COVET and

d to obtain approxi-
mately 2 in. 1bs. in excess of seal drag. Tighten
adjuster plug Jocknut securely while holding ad-
juster plug in position with Tool J-7624.

preload as follows:

9. Adjust the over-center
a. Make sure the over-center adjusting screw is backed
all the way out and then turned back in one-half
turn.
; Fig. 60~ i
b. Install an inch-Ib. torque wrench with a 374", 12- ig. 60-Torquing Over-Center Locky “
_ ] : ut
: gc:?;t :ott}:!ket oxll) thc;f.;tub shaft splines. Tighten the pitman
B e stub shaft from one stop to the other. screw until the shaft over-center ;¢
t ounlt the number of turns‘and locate the center of higher than th torque wrench reads 3 ad'm f
br;\:n, gth;:e(l:ge;k ‘tjhe combined sheal drag and thrust reading shouldenr:;:i e Step °"6"te“ |
ad by rotating the torque wrench Whi : exceed 14 in. Ip, .
itrl:;ough the center of travel. Note the highest read- nutltlg ;l;') lgll;gstl:le ‘adJUSting S ﬁ.ghte“ th !
§ . . using usi : Elot. |
and recheck the adjﬁstrxl:::%]:ﬁx dapter1_53w(ﬁm :
NTROL VALVE CORVETTE ’
INDEX -
Over_haul Operations............. |
T e —— 024 Repairs... |
nspection .................. 9-25 Assembly ........................................ % “
............... 9_25 Valve BalanCing"“"::::-.:::............-........-...-.. g’; .‘
RHAUL OPERATIONS i
Ty _—
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Fig.
8. 61-Dyst Cap Removal

Fig. 62-Removing Adjusting Nut

CHEVROLH 2
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Fig. 63-Removing Spool from Housing

Disassembly

1.

2
3.

Place the valve in a vise as shown and remove dust

cover (fig. 61).

Remove adjusting nut (fig. 62).

Remove valve to adapter bolts and remove valve hous-
ing and spool from adapter.

Remove spool from the housing (fig. 63).

Remove spring, reaction spool, washer reaction spring,
spring retainer, and seal (fig. 64). “O” ring may now be
removed from the reaction spool.

Remove the annulus spacer valve shaft washer and plug
to sleeve key (See Figure 65).

Remove clamp by removing nut, bolt and spacer or, if
crimped type clamp is used, straighten clamp end and
pull clamp and seal off end of stud (fig. 66).
Carefully, so as not to nick the top surface,
juster plug out of sleeve (fig. 67).

turn ad-

Fig. 65-Removing Plug-to-Sleeve Key

Remove the adapter from the vise and invert, permit-

9.
ting the spring and one of the two ball seats to fall free.
10. Remove the ball stud and the other ball seat and the
sleeve will fall free.
Inspection

1. Wash all metal parts in nontoxic solvent and blow dry
with compressed air.

2. Inspect all parts for scratches, burrs, distortion, evi-
dence of wear and replace all worn or damaged parts,
including mating parts when necessary.

3. Replace all seals, gaskets, covers with approved service
parts.

Repairs

NOTE: The Corvette valve incorporates a 55 Ib. cen-
tering spring. The Corvette valve incorporating this
spring is identified by an"X" stamped on the dust

cover.

CRIMPED TYPE

BOLT TYPE

Fig. 64-Removing Valve Parts from Shaft

Fig. 66-Seal with Clamp Attachment

CHEVROLET OVERHAUL MANUAL
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Fig. 67-Turning Adjuster Plug out of Sleeve

In case a connector seat becomes damaged, proceed as
follows: 5
To remove connector seat, tap threads in center hole using
a 5/16- 18 tap. Thread a bolt with nut and flat washer at-
tached into tapped hole so that the washer rides against the
face of the port boss and the nut rides against the washer.
Hold the bolt from rotating while turning the nut off the bolt.
This will force the washer against the port boss face and will
back out the bolt thus drawing the connector seat from the
top cover housing (fig. 68). Discard the connector seat. Clean
the housing out thoroughly to remove any tapping chips.
Drive new connector seat against housing seat, using Tool
J 6217, being careful not to damage either the connector seat
or the housing seat (fig. 69).

Assembly (Fig. 71)

I Replace the sleeve and ball seat in the adapter, then the

ball stud, and finally the other ball seat and the spring
small coil down, ’

B37

Fig. 69-Installing Connector Seat

2. Clamp the adapter in vise, put the shaft throughj
in the adjuster plug and screw adjuster Plugi“
(ﬁg 70). 2 ﬂs[ce_.{

3. Turn the plug in until it is tight, then back it off uay /
the slot lines up with notches in the sleeve, ;

4. Install new seal and clamp over stud so lips on seal
with clamp. (A nut and bolt attachment type cla:z;;
replaces the crimped type for service fig. 66),

5. Center the ball stud, seal and clamp at opening i |
adapter housing, then install spacer, bolt and nut.

6. Insert the key, making sure that the small tangsontk |
ends of the key fit into the notches in the sleeve fig 7}

7. Install the valve shaft washer, annulus spacer, andtk | &
reaction seal (lip up), spring retainer, reaction s
and spool, washer and adjustment spring. (Install 0
ring seal on reaction spool before installing spol@ |
shaft.) Install the washer with the chamfer "up’

ghaft
Fig. 70-Replacing Adjuster Plug and
g

g y

A
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LN
= 30

I

o
3=
! e
[

—_

205 408
Fig. 7 1-Power Steering Control Valve and Adapter-Exploded View

1. Dust Cover 11. Spring Thrust Washer 21. Valve Shaft
2. Adjusting Nut 12. Valve Spring 22. Ball Seat Spring
3. Vee Block Seal 13. Spring Retainer 23. Ball Seat
4. Valve Spool 14. Annulus Seal 24. Ball Seat
5. Valve Mounting Boits 15. Annulus Spacer 25. Sleeve Bearing
6. Lock Washer 16. Gasket 26. Adapter Housing
7. Valve Housing 17. Valve Shaft Washer 27. Lubrication Fitting
8. Valve Adjustment Spring 18. “0” Ring Seal 28. Ball Stud
9. "0 Ring Seal 19. Plug to Sleeve Key 29. Seal
0. Valve Reaction Spool 20. Ball Adjuster Nut 30. Clamp

in housing.

housing to the adapter.

NOTE: Always use a new nut.

Valve Balancing (Fig. 73)

Figure 73.

Fig. 72-Proper Key Installation

8. Install the seal on the valve spool (lip down), then
install spool in housing being careful not to jam spool

9. Install housing and spool onto adapter. The side ports
should be on the same side as the ball stud. Bolt the

10. Depress the valve spool and turn the locknut onto the
shaft about four turns with a clean wrench or socket.

The control valve must be adjusted, after being disassem-
bled, as outlined in the following procedure. The same proce-
dure may be followed to correct a complaint of harder
steering effort required in one direction than the other. See

1. Install valve in vehicle. Connect all hoses and fill the
pump reservoir with oil. Do not connect the piston rod

to the frame bracket. If the vehicle is already in operat-

CHEVROLET OVERHAUL MANUA
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STEERING 9-28

Fig. 23-Balancing Valve

jon, it will be necessary to detach the piston rod from

the frame bracket. :
With the car on a hoist, start the engine. One of the

following two conditions will exist.

 POWER CYLINDER-- CORVETTE

b. Ifthe rod extends upon startin

a. If the piston rod remains retractq q
ing nut clockwise until the rog e » turp ¢ vl
Then turn the nut Coumer'cl(!ckwims to mo\,dh’"-
just begins to move in. Now tute thSe untjj the%‘
to exactly one-half the rotation nead. ;" 1y

: . Clogy,.
direction of the piston rod m(,vz(:g:dttqc Hn::: _
nt, !

: th

nut counter- clockwise until thgc r:dpf,""?-

in. Now position the nut exactly Oneei?m 0

tion needed to change the direction Of'thaelf the
Pist

movement.

m(]yt

st m“:
1ol
Oy

CAUTION: Do not turn the nut back ang

than is absolutely necessary to balance forth Mory

the valy,

With the valve balanced it should be
the rod in and out manually,

Turn off the engine and connec i
frame bracket. ; t the cylinder rog il
Restart the engine. If the front wheels (still op the he
do not turn in either direction from center, the v:lh
been properly balanced. Correct the valve adjugy ey
necessary. et
When the valve is properly adjusted, grease end of vl *

Possible 1 oy

and install dust cap.

OVERHAUL OPERATIONS

Disassembly (Fig. 74)

1.
2

3,

B39

To remove the pj
1ston
then pull out o 3 1od seal, remove the snap ring;

n rod, bein
L) ' » being careful not to i
back(::; :Vl;zhplston Tod scraper and scrap:Er:l}::;gﬁt
kN s1t;daxmddplstun rod seal from the rod. i
oy end of the cylinder, remove the ball

Spring seat and ba] ::‘1::1 remove the end

. Wi
6. Remove the "O” ring seal from the top lip of the
cylinder ball stud opening. Jul
7. If the ball seat is to be replaced, it must be pres
using Tool J-8937.
Assembly ]

i

pB¥

Reassemble the piston rod seal compon® e §
ing the disassembly procedure. APPIY 2 mark

fluid, or transmission fluid bearing tg;l and scﬁpd
RON, on the inner surfaces of the §
before assembly.

}w‘l

CHEVROLE' o
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10

111213 14

il ot Ll e o) (D

Fig. 74—Power Steering Power Cylinder Components

Snap Ring

End Plug and Lube Fitting
“0" Ring

Spring

Spring Seat

Ball Stud

Ball Seat

Ball Stud Seal

2. Reverse the disassembly procedure when reassembling

the ball stud.

3. Ineach case be sure that the snap ring is securely seated
in the ring groove.

10.
11.
12
13.
14.
15.

Piston Body

Piston Rod Seal
Backup Washer
Scraper Element
Piston Rod Scraper
Snap Ring

Piston Rod

NOTE: Be sure to use new seals and"0"rings when
re-assembling cylinder.

CHEVROLET OVERHAUL MANUAL
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- 33 |
31 32 \
24 . & |
‘_——-"—JI
Fig. 75-Manual and Power Steering Special Tools-Passenger Car
1. J-6632 Pitman Arm Puller 17. J-4245 No. 23 Internal Pliers i
2. J-5504 Pitfnan Arm Puller 18. J-22670 Pump Shaft Seal Instd (_
3. J-23073 Sh!ft Tube Installer 19. J-6222 Shaft Seal Protector i
g esone Shift Tube Remover 20. J-23600 Belt Tension Gaug® ., :
5. J-5176 Oil Pressure Gauge 21. J-8947 Rack-Piston Seal Compr !
6. J-5822 Wormshaft Bearing Race 22' J-5755 Wormshaft Bearing Race
Remover i
7. J-8433 P Installer
P:ﬂ]e‘;)Pu"ev Remover (Cast 23. J-2619 Slide Hammer k
8. J-21854 Ll 24. J-8092 Handle - om0 |
9. J23653 f:étr';rl'as;vgtc::::r::srgover 2oap 6278 Pitman Shaft Bealn;:?s::mr
r i
:?- j—ggg; Thermometer ;3 j—6278-2 :ltm(;aln Shaft Sed o
- J- Torque Wrench Ada . J-7079-2 andie ing Ind
0 pter ; gearing Wl
12. J-21239 Pump Pulley Remover (Stamped 28. J-8524-1 Ad!uster i gearind Rer?
e Pulley) 29. J-8524-2 Adjuster PIU9 *°1 call’ |
sl Stering Whee Puller 30. J-6219 Pitman Shat o ing I
1614 45598 Bng;n S!aaft Bushing Remover 31. J-22407 Pitman Shs o
16, 7624 etainer 32. J-8937 Ball Seat ReM " allef
i Spanner Wrench 33. J-6217 Connector Seat
34. Torque wrenches
w
B4 w
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Lm—i ) 3B
2 3
2 “ i 5 g
2 VI |
5 6 7 8 9
H ==
I3 [
|}
-
10 1 [ ]
12 13 14 15 16
17 18
l 22
H B 27
19 = | 1
] { [;l L v
20 2] 23 24 25 26 28
Fig. 76-Manual and Power Steering Special Tools-Truck
i. J-6632 Pitman Arm Puller 16. J-23600 Belt Tension Gauge
). J-5504 Pitman Arm Puller 17. J-5755 Wormshaft Bearing Race
). J5176 Pressure Gauge Installer
I J-5822 Wormshaft Bearing Race Puller 18. J-2619 Slide Hammer
i. J-5860 Torque Wrench Adapter 19. J-6278 Pitman Shaft Bearing Remover
i, J-22670 Pump Shaft Seal Installer 20. J-6278-2 Pitman Shaft Seal Installer
' J-6222 Shaft Seal Protector 21. J-7079-2 Drive Handle
I J-9226 Pitman Shaft Bushing Replacer 22. J-8524-1 Adjuster Plug Bearing Installer
). J-7576 Rack-Piston Seal Compressor 23. J-8524-2 Adjuster Plug Bearing Remover
). J-21239 Pump Pulley Remover 24. J-6219 Pitman Shaft Seal Installer
1. J-2027 Steering Wheel Puller 25. J-6217 Connector Seat Installer
2. J-1614 Pitman Shaft Bushing Remover 26. J-5421 Thermometer
3. J-7539 Ball Retainer 27. J-22407 Pitman Shaft Bearing Installer
1. J-7624 Spanner Wrench 28. In. Lb. Torque Wrench
3. J-4245 No. 23 Internal Pliers

CHEVROLET OVERHAUL MANUAL
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Power Steering Pump—Ford-Thompson

13-50-01

Power Steering Pump-Ford-Thompson

COMPONENT INDEX

PUMP DRIVE BELT

Adjustment
Removal and Installation

POWER STEERING PUMP
Cleaning and Inspection (See
Part 13-01)
Description
Disassembly and Assembly . .
Removal and Installation

........

........

.........

.........

.........

Applies To F-100, 250, 350 (4 x 2) Vehicles Only

Page COMPONENT INDEX Page

POWER STEERING PUMP PULLEY
50-02 Removal and Installation ........ : 50-03
50-02

POWER STEERING PUMP

RESERVOIR

Removal and Installation . ........... 50-04

eh0; ROTOR SHAFT SEAL
£0-05 Removal and Installation . ........... 50-05
5003 SPECIEICATIONS S0, . T 50-08

1 DESCRIPTION

POWER STEERING PUMP

The power steering pump is a belt
driven slipper type pump which is
integral with the reservoir (Fig. 1). It
is constructed so that the reservoir is
attached to the rear side of the pump
housing front plate and the pump
body is encased within the reservoir
(Fig. 2).

An identification tag is located

behind the outlet fitting nut which will
disclose the pump builder. Figure 3
shows typical tags. The F in the
second line indicates a Ford-built
pump while the letter W in the bottom
line means the pump was built by
TRW or Thompson.
_ Pumps built by Ford will have
internal components similar to those
of prior model pumps. However,
pumps built by TRW have several
internal components which are slightly
different than those in Ford pump .
Therefore, some of the parts are not
interchangeable between the two
pumps and proper identification is
imperative when requesting service
parts.

FIG. 1

DIFSTICK\

SLIPPER
DRIVE AND
PULLEY SPRING
FILLER
- TUBE
METERING
PIN
s FLOW
CONTROL
VALVE
[
RELIEF VALVE
;g¥g; RESERVOIR
ORIFICE PLUG
G1479-B

Power Steering Pump— Sectional View
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13-50-02 power Steerir \%’ |

3  ADJUSTMENTS

LOWER PRESssyRe
PLATE 3ps9q

SPRING-3D601

UPPER PRESSURE
PLATE-3A645

RETAINER END
PLATE-3D589

PUMP VALVE
ASSEMBLY
JA561

1)
0-RING
PUMP HOUSING 379553
ASSEMBLY-3A643 @f‘y@

s

PULLEY-3p¢73

%

IDENT
TAG PRESSURE
SPRING PUMP SHAFT
R D596 | SEAL 3B592
° ) PLATE AND BUSHING
Q ASSEMBLY-3D643
» FITTING SCREW AND WASHER 0-RING
GASKET ASSEMBLY-379376-S 3827445
30504
RESERVOIR HOUSING GASKET
3531 3A760
HEX NUT
351335.5.38 GITA
FIG. 2 Power Steering Pump—Disassembled
tool. Pry upward to correct the belt
PUMP BELT TENSION tension. POWER STEERING PUMP DRIVE
ADJUSTMENT Do not pry against the reservoir to BELT REPLACEMENT
1 _ obtain proper belt load as it can be
3 iﬂmp drive belt tension cannot be deformed and cause a leak. 1. Loosen the idler pulley atie
Siekel Zcrcubf:lttelﬁ e the ﬂ}!lumb 3. Recheck the belt tension. ching bolts and remove the com
gorr e ctlection methods. When the tension has been correctly pressor drive belt if equipped with 8
with etche usea J;l S n;:Tt o ] adjusted, tighten the bolts and the nut air conditioner.
of a belt tension gauge. to specification,

1. Check the belt tension with a
belt tension gauge tool T63L-8620-A.
With a new belt, or one that has been
run. for less than 15 minutes, the
tension should be within 120-150 Ibs,
With a belt that hag been run for more

than 15 minutes, the tension sh
within 90-120 |bs, Rl

2. To adjust the belt on ¢
cythcr engines, loosen the mounting e s
bolts incorporated op the front face of s !
the pump cover plate (hub side) and 2 3 ST 2 W48
one nut at the rear T

! rear of the reservoir

8 cylmdgr engines, logsen the mou(r(l)t13

Ing belt in the adjusting slot ang the " e

nut directly above the adjusting slot)

On gll vehicles equipped with powel

:}t}ee!";gg. fit Tgol T70P-3D643 :

e boss on the pump hoys; ;

use a 1/2 inch driye rzﬁchet v:rrllgchN;iﬁ

fit into the 8-point hole in the special FIG
-3

Gl?“'#

Pump Identificuﬁon Tags
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2. Loosen 3 bolts and one nut
attaching the power steering pump to
the pump bracket, and remove the
pump drive belt.

3. Position the power steering
pump drive belt on the pulleys.

4, Adjust the drive belt tension as

outlined in this section to specification
and tighten the pump attaching bolts
and one nut to specification.

5. Install the compressor drive
belt if equipped with an air condi-
tioner and adjust to specification
(Group 36).

4 REMOVAL AND INSTALLATION

POWER STEERING PUMP

Removal

1. Loosen the pivot bolt (top) and
the two adjustment bolts (lower) (Fig.
4) and remove the drive belt.

2. Disconnect the pressure and the
fluid return hose from the rear of the
pump.

3, Remove the pivot bolt and the
two adjustment bolts that secure the
pump to the bracket and remove the

pump.
Installation

1, Position the pump to the bracket
and install but do not tighten the two
adjustment bolts and one pivot bolt
(Fig. 4).

2, Connect the pressure hose and
the fluid return hose to the fittings at
the rear of the pump.

SUPPORT
BRACKET

ADJUSTMENT
BOLTS

FIG. 4

3. Place the drive belt on the
crankshaft pulley and the pump
pulley.

4. Place a wrench on the adjust-
ment web and apply leverage to obtain
the specified belt tension using Tool
T63L-8620-A and tighten the ad-
justment bolts and pivot bolt to
specification.

5. Fill the system with the proper
fluid to the fill mark on the dipstick.

6. Start the engine and turn the
wheels from stop-to-stop to bleed air
from the system and check for fluid
leaks. Do not hold the wheels against
the stops. Check the fluid level in the
reservoir and add fluid C1AZ-19582-A
if necessary.

Start-Up Procedure (After
Power Steering Pump
Overhaul)

Upon initial engine start-up after a
power steering pump overhaul, there is
very frequently . much noise and

~ MOUNTING BRACKET

ADJUSTMENT
WEBB POWER
STEERING
PUMP

PULLEY

G 1490- A

Power Steering Pump Installed—Ford-Thompson

FIC. 5 Removing Power Steering
Pump Pulley

aeration. This is due to air trapped in
the overhauled unit which mixes with
the surging fluid and causes aeration.
The problem can be minimized if the
following procedure is used.

1. Disconnect the coil wire.

2. Fill the reservoir.

3. Crank the engine with the
starter and continue adding fluid until
the level remains constant.

4. Rotate the steering wheel
approximately 30 degrees each side of
center while continuing to crank the
engine.

5. Recheck the fluid level and fill
as required.

6. Reconnect the coil wire.

7. Start the engine and allow it to
run for several minutes.

8. Rotate the steering wheel from

stop to stop.

9, Shut off the engine and
recheck the fluid level—add as
required.

POWER STEERING PUMP PULLEY

Removal

1. Drain as much of the fluid as
possible from the pump through filler

pipe.

B45
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OUTLET FITTING
GASKET

Tool - TE5P -
3A733-A

0-RING SEAL G 1345-8B

FIG. 8 Gasket Locations

Wood Block

G 1478 A

FIG. 6 Installing Power Steering
Pump Pulley

2. Install a 3/8-16 capscrew in the
end of the pump shaft to prevent
damage to the shaft end by the tool
SCTEW.

3. Install the pulley remover tool,
T63L-10300-B on the pulley hub, and
place the tool and pump in a vise as
shown in Fig. 5.

4. Hold the pump and rotate the
tool nut counterclockwise to remove
the pulley (Fig. 5). The pulley must be
removed without in and out pressure
on the pump shaft to prevent damage
to internal thrust areas,

T69P-3A674- A A
T57L-500-A
B c1603.4
FIG. 9 Installing Reservoir on

Pump

Tool T57L 500-A

Wood
Block

G1602-A

FIG. i
7 Removing Pump Reservoir

FIG. 10

E SHARP POINTED TOOL
{ (PRY OUT SEAL)

Rotor Shaft Seal Removal

Inﬂulluﬂon
L. Position the

shaft and instal| ng:le%' 1 thy
as shown in Fig, ¢ 65"'31'\?::1;119
2. Hold the pump gy A

tool nut clockwise t, instgy e
?ln the shaft. The pulley rath‘ Pl
ush with the end of 1 Wil
Install the pulley Withoyg e Shap
pressure on the ghgp :""' oy

damage to interna] thrugt :
3. Remove the tool, o

POWER STEERIN
RESERVOIR = TUMP

Reservoir replacem
done on a cleanpworld)ecr::chm(l;s / b‘
ness ot; work area apg e
extremely important whe i
any hydraulic unit, Thorozglzfrl?n'
the exterior of the pump wirhm
suitable cleaning solvent, Do 1ot ¢l l
wash or soak the shaft of seal |y
solvent, Plug the inlet ang oully
openings with plugs or masking
before cleaning the pump exterior
removing the reservoir,

tools i

Removal

1. Assemble the adapter plik
(Tool T69P-3A674-A) to the bench
mounted fixture tool (TS7L-500-4)
Position the pump and pulley on th
adapter plate, pulley facing down.

2. Remove the outlet fitting hex
nut and the service identification 2

3. Invert the pump so the pulj
side is facing up and remove li
reservoir by tapping around the gt
with a wood block (Fig. 7

i
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4. Remove the reservoir O-ring
seal, and the outlet fitting gasket from
the pump.

Installation

1. Install a new gasket on th_c
outlet fitting and a new reservoir
O-ring seal on the pump housing plate
(Fig. 8). The old gasket and seal

1d never be re-used. .
shm;' Apply vaseline to the reservoir

O-ring seal and to the inside edge of
the new reservoir flange. Do not twist
the O-ring seal, i

3, Position the reservoir over the
pump and, on all models except those
to be used with electric power pac
installations, align the notch in the
reservoir flange with the notch in the
outer diameter of the plate and
bushing assembly.

On pumps released for elcctrjc
power pac installation, the notch in
the reservoir flange must be rotated 12
to 14 degrees to the left of the center
line of the notch in the OD of the
plate and bushing assembly.

4, Install the reservoir on the
pump and O-ring seal with a plastic or
rubber hammer and a block of wood
as shown in Fig. 9. Tap at the rear of
the reservoir and on the outer edges
only.

5. Inspect the assembly to be sure
the reservoir is evenly seated on the
pump housing plate.

6. Position the service identifica-
tion tag on the outlet fitting and install
the outlet fitting hex nut. Torque the
nut to specification (at the end of this

Part). Do not exceed specification.

ROTOR SHAFT SEAL

Removal
1. Remove the pulley from the

"4 ToOL No. Te8P-38592.B |

B ROTOR SHAFT SEALE

o

i e

TOOL NO. T68P-3B592-A

(TAP WITH RUBBER OR

i SEAL INSTALLATION

PLASTIC HAMMER)

FIG. 11

rotor shaft as described under Power
Steering Pump Pulley Removal,

2. Position the pump assembly in
the bench mounted holding fixture,
T57L-500-A, pulley end of the shaft
up.

3. Clean any rust or road dirt from
the pulley end of the rotor shaft.

4. To prevent scoring of the shaft,
wrap .005 shim stock (free of burrs)
around the rotor shaft and push it into
the ID of the seal until it is against the
bushing.

5. Using a sharp tool such as a
sheet metal punch, carefully pierce the
metal seal body face and pry the old
seal out (Fig. 10). Do not damage the
bushing, the housing or the rotor
shaft.

Rotor Shaft Seal Installation

G 1586-A

Installation

1. Remove the shim stock.

2. Position the new rotor shaft seal
on the shaft seal protector, Tool
T68P-3B592-B.

3. Insert the seal protector tool and
the rotor shaft seal onto the shaft (Fig.
11).

4, Using the seal installation Tool
T68P-3B592-A and a rubber or plastic
hammer, tap gently on the end of the
tool until the seal is completely
installed (flush with the end of the seal
bore).

5. Remove the tools.

6. Install the pulley on the rotor
shaft as described under Power
Steering Pump Pulley Installation.

5 MAJOR REPAIR OPERATIONS

POWER STEERING PUMP

Disassembly of the pump and its
sub-assemblies (Fig. 2) must be made
on a clean workbench. In repairing
any hydraulically operated unit,
cleanliness is of utmost importance.
Clean the exterior of the unit with a
suitable solvent and drain as much of
the fluid as possible.

If only the reservoir is to be
removed, plug the inlet and outlet
Openings with masking tape or plugs.
Do not immerse the shaft oil seal in

solvent. If only the rotor shaft seal is
to be replaced, see Rotor Shaft Seal
outlined in Section 4 of this part.

1. Assemble the adapter plate
(Tool T69P-3A674-A) to the bench
mounted holding fixture Tool T57L-
500-A (Fig. 12).

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

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

4. Invert the pump assembly and,
using a block of wood and a rubber or
plastic hammer, remove the pump

reservoir and seal by tapping around
the flange of the reservoir and on the
underside of the filler neck.

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

6. If necessary, remove the
following components from the pump
housing: the housing cover, the O-ring
seal and the pressure springs. These
components normally will remain in
the pump housing when it is removed.

7. Remove and discard the pump
cover gasket.

R47
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Adapter Plate

FIG. 12
Installation

8, Remove the retainer end plate
and upper pressure plate (in some
pumps, the end plate and upper
pressure plate are integral).

9. Remove the loose fitting dowel
pin. Be careful not to bend the fixed
dowel pin which remains in the
housing plate assembly.

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

11, Invert the pump assembly and
using Tool T63L-10300-B, remove the
pulley.

12, Clean any rust, road dirt,
burrs, scoring, etc. from the pulley end
of the rotor shaft prior to removal of
the shaft from the housing plate. The
shaft must come out without restric-
tions to prevent scoring or damage to
tﬁe&bushing. Remove the pump rotor
shaft,

13. Remove the lower pressure
plate.

FIXED  ROUND NoTCH ON
H

T OLE THéS SIDE  wipg
» LY cHamEERED
SLOTS

G1347.A

FIG. 13 Lower

Installed Pressure Plate

FLATS ON LEFT

SLIPPER GROOVE
.OUTWARD

DOUBLE STEP G 1350-B

FIG. 14 Correct Slipper

Installation

Assembly

1. Assemble adapter plate (Tool
T69P-3A674-A) to the bench mounted
holding fixture Tool T57L-500-A.
Position the pump assembly on the
adapter plate, pulley side facing down.
(If the lower pressure plate and rotor
shaft have not been disassembled, omit
steps 2 and 3.)

2, Insert the lower pressure plate
on the anchor pin with the wide
chamfered slots at the center hole
facing up (Fig. 13).

3. Dip the rotor shaft in specified
steering gear lubricant
(C1AZ19582A); then insert the rotor
shaft through the lower pressure plate
and housing plate.

4. If the rotor assembly is
disassembled, hold the cam insert with
the notch on the OD of the cam at the
top and the arrow or the open end of
the vendor letter mark on the OD of
the cam pointing downward,

S. Insert the rotor in the cam with
the double step in the ID of the rotor
facing upward,

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

7. Use one of the slippers to
compress the spring ang install the
shpper with the groove in the slipper
facing upward (toward the cam
notch). The flats op the side of the
slipper should be on the left (Fig. 14).

8. Hold the cam i
: Stationary ar,
turn the rotor either to the right o

85 and slippers
not fall out,

\“*“\

FIXED DOWE

DOUBLE STEP

-ARROW OR OPEN END oF
POINTING Doy VENDORMAR;;

G lllll

FIG. 15 Cam and ROtol

Installation

9. Install the cam
assembly onto the ny . iy
with the fixed do“?elny;s};ﬁ,us'"%
the first hole to the left ofgl'hhrwﬁ
notch when the arrow on the 3
is pointing toward the lowerc;,m
plate (Fig. 15). If the cap and%'
assembly will not seat, tum
shaft slightly until the spl
mesh, allowing the cam
drop down into position,

10. Insert the loose fitting dag
through the cam insert ang lower s
into the hole in the housing i
assembly. When the loose dowel §
properly installed the heights of s
two dowels must be equal. Sqit
rotor, springs, slippers and cam i
with C1AZ-19582-A lubricant,

11. Place the upper pressure i
with the face having the tapered okl
down against the cam insert, Thefu
dowel should pass through the ol
dowel hole and the loose domd
through the elongated hole. The st
between the ears on the pressure pi#
OD should match the notch onlt
cam insert OD (Fig. 16).

12, Install the retainer end ¥
(unless integral with the Pfﬁ’(;;
plate) so the slot on the end plté !
matches the corresponding nolds
the upper pressure plate and can
17).

|hl ok
ing teh
and Tolor

FIG. 16
Installation
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Retainer End Plate

FIG. 17
Installation

13. Install the pump valve as-
sembly O-ring seal onto the pump
valve assembly being careful not to
twist the seal (Fig. 18).

14, Place the pump valve assembly
on top of the retainer end plate with
the large exhaust slot on the pump
valve in line with the OD notches of
the previously assembled parts. The
stack of parts must be fully seated. If
the pump valve has been installed
correctly, the relief valve stem will be
in line with the lube return hole in the
pump housing plate (Fig. 18).

15. Place small amounts of vaseline
on the pump housing plate to hold the
cover gasket in place. Install the
gasket on the pump housing plate.

16, Insert the pressure plate
springs into the pockets in the pump

% 0-RING SEAL
N

G1605-A

1G. 18 Valve and Pressure
ipring Installation

valve assembly. Vaseline may be
placed in the spring pockets to hold
the springs in position (Fig. 18).

17. Using Tool T69P-3B586 A,
plug the intake hole in the housing
(Fig. 19).

18, Lubricate the inside of the
housing and the housing cover seal
‘with C1AZ-19582-A lubricant. Fa-
bricate two studs (3/8-16 x 1.5 inch)
to be used as positioning guides.
Install one in the housing plate bolt
hole closest to the drain hole and one
in the bolt hole diametrically opposite.

19, Align the small diameter lube
hole in the housing rim with the lube
hole in the housing plate.

20, Install the housing, applying an
even, downward pressure. The pres-
sure plate springs must not be jarred
and moved out of position. Remove
the guide studs.

21, Install the housing retaining
bolts finger tight.

22, Remove Tool T69P-3B586-A.

23, Torque the retaining bolts to
specification ft-lbs until the housing
flange contacts the gasket.

24, Install a 3/8 x 16 hex head
screw, finger tight, into the end of the
rotor shaft. Using a torque wrench,
check the input torque of the shaft
(Fig. 20). The torque should not ex
ceed 15 in-lbs. If it does, loosen the
retaining bolts slightly, rotate the rotor
shaft, re-torque the bolts evenly and
again check the shaft torque. The
pump must not be used if the shaft
torque exceeds 15 in-lbs,

25, Release the pin in the bench
holding fixture and agitate the pump
assembly back and forth. If there is a
rattle, the pressure plate springs have
fallen out of their seats and must be
reinstalled.

26, Install the reservoir O-ring on
the housing plate being careful not to
twist the O-ring. Apply vaseline to the
seal and to the ID of the reservoir
flange.

27. Install the reservoir and, on all
pumps except those to be used w.ith
electric power pac installations, align
the notch in the reservoir flange with
the notch in the OD of the pump
housing plate and bushing assembly.
On pumps released for electric power
pac installation, when facing the front

13-50-07

Tool T49P-3B586.A

G1606-B

FIG. 19

Installation

Pump Housing

of the pump, the notch in the reservoir
flange must be rotated 12 to 14
degrees to the left of the center line of
the notch in the OD of the plate and
bushing assembly. Using only a plastic
or rubber hammer, tap at the rear on
the outer corners of the reservoir to
avoid damage,

28. Inspect the assembly to
determine if the reservoir is seated on
the housing plate.

29, Install the service identification
tag on the outlet valve fitting.

30. Install the outlet valve fitting
nut and torque to 43-47 ft-lbs.

31, Invert the pump assembly.

32, If the pulley was removed,
install the correct pulley using Tool
T65P-3A733-A.

FIG. 20

Checking Pump
Rotational Torque

na
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SECTION 3

FRONT SUSPENSION
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GENERAL DESCRIPTION
The Chevrolet Chevy Van and Sportvan line incorporates an
independent coil front suspension system. (fig. 1).
The unequal length control arm coil spring independent
suspension is used on all 10, 20 and 30 series Vans. This
suspension system consists of upper and lower control arms FRONT SHOCK

pivoting on steel threaded bushings on upper and lower
control arm shafts which are attached to the crossmember
with U-bolts. These control arms are connected to the steering
knuckle through pivoting ball joints. A coil spring is located
between the lower control arm and a formed seat in the
suspension crossmember, thus the lower control arm is the
load carrying member. The double acting shock absorbers are
also attached to the lower control arms and connect with the
frame to the rear on the upper end. The front wheel bearings
ire tapered roller type on the above models.

CONTROL
ARMS

SUSPENSION ABSORBER

Fig. 1—Independent Front Suspension

CHEVY VAN SHOP MANUAL
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FRONT SUSPENSION 32

MAINTE

i hments aré
. All front suspension attac e
:\ranTEt.antAattaching parts in that they t':'lodulsci satems,
thapoperlormance of vital gompone:nt:xz; LR
and/or could result in major repair A
e i 1 if replacement
numbers or with equivalent parts | ';:t i
becomes necessary. Do not use replaceme ep e
lesser quality or substitute design. 'l'orq;mhly 4
must be used as specified during reass

assure proper retention of these parts.

WHEEL BEARINGS—ADJUST

of vehicle and remove wheel and tire

1. Jack up front end .

assembly. Remove dust cap from end of
indle cotter pin. ) 3

2 %?Zlﬁ:glr;djusting n{)lt to 15 1b. ft. while rotating hub in
both directions.

3. Back off nut one flat (1/6 turn) and insert new cotter
pin. If nut and spindle hole do not line'up, !Jack off
slightly (1/6 turn) to align cotter pin. This adjustment
provides for .001"" to .008"" bearing end clearance. '

4. Spin hub to make sure it turns freely. Lock cotter pin by
spreading the end and bending it inboard. Install dust
cap, and wheel and tire assembly.

5. Lower vehicle.

FRONT END ALIGNMENT

Correct alignment of the front suspension must be main-
tained to insure efficient steering and satisfactory tire life.
Check. alignment at regular intervals and particularly after
front suspension has been subjected to extremely heavy service
or severe impact loads.

NANCE AND ADJUSTMENTS

e |

Before checking and adjusting alignmem 2
as wheel bearings, spring height, tie rods, szee:l ?h Co
absorbers and tire inflation should be i“specteréng se,;,pt\
where necessary. a dco.nx

Caster and Camber—Figure 2

Positive caster is the amount in degrees of i
of the knuckle. Positive camber is the amoum? ack’“li;
the front wheels are tilted outward at the top eg,,%
position. Both angle adjustments are neceSSar;orrn”&\
stability and safe vehicle handling, 0 g,

Caster and camber adjustments are made by e
located between the upper control arm shaft and }:ﬂ!ofg
bracket attached to the suspension Crossmember, .

Measure caster and camber as follows (refey to Fig
Caster It3)

1. Using a bubble protrator measure frame
location shown in Figure 3.

ﬂﬂgle "B\I

2. Check caster angle on alignment machine,

3. Add angle “B” and caster angle to determipg ¢
corrected angle. I

4. Measure dimension “A.”

5

. Using dimension “A” and the caster-camber Chartfyy
for the appropriate vehicle, shown below, find thepyy
mended caster angle.

6. The frame corrected angle, Step 3 above, should ¢
spond to the recommended angle on the chart wigi
+1/4°. Make changes as necessary to bring caster af
within limits. X

Camber

1. Determine vehicle camber angle on alignment madir

2. Measure dimension “A.”

3. Using dimension “A” and the caster-camber chartful

appropriate vehicle, shown below, find the recommes!

camber angle.

STEERING AXIS erERTiCAI.
l«— CASTER ANGLE

CASTER

—————— VERTICAL PLANE —— =

[~ —————— CAMBER ANGLE—— .|

WHEEL PLANE

STEERING AXIS
INCLINATION

CAMBER l

Fig. 2—Front Eng Alignment

B52
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2 ANGLE “B" D
+ +
— \ T ]
BOTTOM OF
FRAME
POSITIVE
| CASTER

BRACKET

LOWER CONTROL
ARM

Fig. 3-Caster-Camber Adjustment

. If the angle in Step 1 does not correspond to the
recommended angle on the chart within + 1/4°, make

necessary changes. Ll el e R 5T
Shims may be changed at either front or rear to vary caster,

at both points equally to vary camber (fig. 5).

ie-In

Toe-in is the amount in fractions of an inch that wheels are
sser together in front than at rear. Check steering gear high
int adjustment and place wheels in straight ahead position
fore checking toe-in. Adjustments are made by loosening
mp bolts at each end of tie rod, then turning tie rod tube
til wheels have proper toe-in. Tighten clamp bolts securely
er proper adjustment is made.

irnering Wheel Relationship
Cornering wheel relationship, or toe-out on turns is deter-

o CA:MBE’R\ --CA'STE'R
] /
/ 3
-
2 SE
E’ﬂ J &
T
4] ng
s WG / 55
o &
gz / do
oo &
o W /4 5
se 4 8 e
S /[ s=
s / &2
- wn
<@ 5 A/ o0
H -~ / E!—
= <
[} 6 L
DEGREES
7 |
-4 | -2 0 [ +2 | +4 | +6 | +8

Fig. 4—Caster-Camber Chart

mined by the angle of the steering arms. If, when checking this
angle, toe-out does not fall within specified limits, it will be
necessary to replace defective. steering-arm as outlined under
Steering Knuckle/Steering Arm later in this section.

Steering Axis Inclination

“Camber” is the outward tilt of the wheel and “steering axis
inclination” is the inward tilt of the knuckle. Camber cannot
be changed without changing steering axis inclination. Correct
specifications will be found at the end of this manual. If, with
the camber correctly adjusted, the steering axis inclination
does not fall within the specified limits the knuckle is bent and
should be replaced.

If a new knuckle is installed, caster, camber and toe-in must

be readjusted.

Fig. 5—Caster-Camber Shims (Typical)

CHEVY VAN SHOP MANUAL
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FRONT SUSPENSION 34

COMPONE

S
WHEEL HUBS, BEARINGS, DRUM

e | and tire
1. Jack up front end of vehicle and ren:io‘:)ef ‘}Zl}:tieand i
- assembly. Remove dust cap from €0

draw cotter pin. :
2. Remove hub and drum assembly.

k
NOTE: In some cases it may be necessa:in; :3{::::) :
off the brake adjustment because of score

badly worn linings holding drum on-

om hub. The inner bearing Wil

ing fr :
3. Remove outer bearing y be removed by prying out the

remain in the hub and ma

inner grease seal.
4. Wash all parts in cleaning solvent.

Inspection
1. Check all bearings for cracked bearing cages, worn Of

itted rollers.
23 gheck bearing races for cracks or scoring, check brake

drums for out-of-round or scored condition and check
bearing outer races far looseness in hubs.

Repairs
Replacement of Bearing Cups

1. Using steel bar stock 3/8" x 3/8" in cross section, make
press-out tools shown in Figure 7.

2. Place appropriate tool behind bearing cup, indexing tool
in provided notches, and press out cup with arbor press.

3. Install inner and outer cups using driver handle J-7079-2
or J-8092 (fig. 8) and suitable cup installers for different
vehicle series as listed in Special Tools illustration, Figure
19.

Wheel Hub and Brake Drum

G10-20—Figure 6

1. Brake drum is retained to hub by hub bolts and wheel
nuts. Remove drum and discard gasket (if present).
2. If necessan{) to replace hub bolts, press out old bolts and
press new bolts in making sure bolt head
B N Dacasltes o7 eads seat squarely
3. Place brake drum and a new
! ' gasket over h
installing hub to wheel spindle. oo

G30

1. Remove two flat head screws securi
ring drum to
; ??d remove drum and gasket. Discard gasket et
- L necessary to replace hub bolts, press b :
and remove deflector and deﬂectorpgasketOIts L o
- Place new deflector gasket on hub .
Press new bolts into hub (fig. 9). ‘

Place brake drum o 2
screws. n hub, retain with the two flat head

n s w

B54

NT PARTS REPLACEMENT

Installation

ey e

e —

Pack inner and outer Wheel bearingg v, |

4 grease (see Section 0). 85 With g |

2. Place inner bearing in hub and insta] p,,, “‘!\,1
(or assemblies), tapping into place with g4y, ooy

3. Position hub on spindle and install oute
it firmly into position in hub.

4, Adjust wheel bearings as outlined undey Whe
Adjust.

LY
I begg,
TG

elaeiﬁi;
NOTE: This hub to spindle fastener is an
tant attaching part in that it coyy afrf”m B
performance of vital components anq ety
and/or could result in major repair eXpense, [y
be replaced with one of the same part nu.m:,m I
with an equivalent part if replacement p, By
necessary. Do not use a replacement part °f°|°eﬂ‘m 1
quality or substitute design. Torque valygs e 1
used as specified during reassembly to asyr prohq i
retention of this part. P |

|

SHOCK ABSORBERS—Figure 10 b

Removal ‘
1. Remove nuts and eye bolts securing upper andh.
shock absorber eyes. |
|
NOTE: Remove burr formed by lock washersm |
control arm and on frame. |

2. Withdraw shock absorber and inspect rubber gk
ings. If defective, replace shock absorber assembly.

Installation

Place shock absorber into position in mounting b
Install eye bolts and nuts and torque as shown in $p&
tions Section.

COIL SPRING SUSPENSION ASSEMBLY

NOTE: AIll front suspension attachments arelh:r
portant attaching parts in that they could affet?
performance of vital components and SVStems'au
or could result in major repair expense. Theymol
be replaced with parts of the same part “umbenw
with equivalent parts if replacement becomes n:ﬁu
sary. Do not use replacement parts of 1ess® q:]edu
or substitute design. Torque values must be et
specified during reassembly to assuré propé!
tion of these parts.

Front Stabilizer Bar

Removal

d
¥ ?lace vehicle on hoist and remove nutS ane Jocst®
ing stabilizer brackets and bushings at If



Fig. 6—Wheel Hub and Bearings

2. Remove brackets and bushings at lower control arms and
remove stabilizer from vehicle.

nspection

Inspect rubber bushings for excessive wear or aging—replace
there necessary. Use rubber lubricant when installing bushings
ver stabilizer bar.

nstallation

1. Place stabilizer in position on frame and install frame
brackets over bushings. Install nuts and bolts loosely.

2. Install brackets over bushings at lower control arm
location. Be sure brackets are positioned properly over
bushings. Tighten all nuts and bolts securely.

3. Remove vehicle from hoist.

<—— PRESS RAM

WHEEL HUB

ToOL BEARING CUP

Fig. 7-Wheel Hub Bearing Cup Removal

Spring

Removal

1.

20
3
4

Place vehicle on hoist and place jack stands under frame,
allowing control arms to hang free.

Disconnect shock absorber at lower end.

Bolt Tool J-23028 to a suitable jack.

_ Place tool under cross-shaft so that the cross-shaft seats in

the grooves of the tool Adapter J-23028 (fig. 20). As a
safety precaution install a chain through the spring and
lower control arm.

Raise the jack to remove tension on the lower control
arm cross-shaft and remove the two “U” bolts securing
the cross-shaft to crossmember.

Lower control arm by slowly releasing the jack until
spring can be removed.

Remove spring.

Installation

1.

2

_O\Lh

Properly position spring on the control arm, and lift

control arm.
Position control arm crossshaft to crossmember and
install *“U” bolts and attaching nuts.

NOTE: Make certain front indexing hole in cross-
shaft is lined up with crossmember attaching saddle

stud.

Torque nut to specifications.
Install shock absorber to lower control arm and install

stabilizer bar if so equipped.

Remove tool.
Remove vehicle from hoist.

CHEVY VAN SHOP MANUAL
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FRONT SUSPENSION 3-6

Fig. 9—Pressing Hub Bolt (Typical)

2. Measure distance between tip of ball stud ag iy
grease fitting below ball joint (fig. 11).

3. Move support to control arm to allow. wheel hih g
drum to hang free. Measure distance as in Step 2[i§
difference in measurements exceeds .094" (3/32')ix
models, ball joint is worn and should be replactd.

4. Remove vehicle from hoist.

LOWER CONTROL ARM ASSEMBLY

Fig. 8—Installing Bearing Cup (Typical)

NOTE: All control arm attachments are importent
attaching parts in that they could affect theﬂ;);:I
Ball Joint—Inspection formance of vital components and systems, 3
all Joint—

________/
Upper
1. Place vehicle on hoist and support on frame to allow
control arms to hang free. Remove wheel and tire
assembly.
2. Support lower control arm with adjustable jackstand and
disconnect upper ball stud from steering knuckle.
3. Reinstall nut on ball stud and measure torque required to
rotate stud with torque wrench. Limits are 1-10 Ib, ft. If TORQUE NUT
torque is not within these limits, replace ball joint. 75 FT. LBS.

4. If ball joint inspection shows no d

efect, assemble upper
stud to steering knuckle and torque. See Specifications,

Lower

Lower ball joints are a loo
steering knuckle. Wear may

the ball stud, as follows:
1.

se fit when not connecteq to th
e
be checked withoyt disassembling

Support weight of contro] arms at wheel hub apq drum Shock Absorber
> Fig. 10—Shac

cHEVY A |
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Fig. 13—Removing Control Arm Bushing (Typical)

stud. Extend bolt from Tool J-8806 to loosen lower ball

. s . Joi i ; y .

Fig. 11—Checking Lower Ball Joint (Typical) stud in steering knuckle. When stud is loosened, remove
_ tool and nut from lower stud.

could result in major repair expense. They must be 4. Remove control arm.

replaced with parts of the same part numbers or
with equivalent parts if replacement becomes neces-

sary. Do not use replacement parts of lesser quality Repairs
or substitute design. Torque values must be used as
specified during reassembly to assure proper re- Bushings

tention of these parts.
1. Remove grease fittings from bushing outer ends and

temoval unscrew bushings from control arm and shaft (fig. 13).
5 Slide new seal on each end of shaft and insert shaft into
1. Place vehicle on hoist and remove spring as outlined control arm.
under spring removal.
2. Remove cotter pin from lower ball stud and loosen stud
nut until top of nut is slightly above top of the stud.
3. Install Ball Stud Remover J-8806 (fig. 12), positioning
large cup end of the tool over the upper ball stud nut and

piloting the threaded end of tool on end of the lower ball "" 21"
5 i
G 10-20
—-l o—1.21"
e
| \
1 Q G 30

~——

Back Nut Up To|
End of Threads

Fig. 12—Loosening Lower Ball Joint Stud (Typical) Fig. 14—Positioning Lower Control Arm Shaft
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FRONT SUSPENSION 3-8

f |

— 2% —
REMOVER G 20-30

e
4—
INSTALLER SUPPORT

1,/"1
3"

J I_'__2%rr__-l

REMOVER G 10

=1y~
REMOVER SUPPORT

REMOVER—INSTALLER TOOLS

Fig. 15—Ball Joint Tools

3. Start new bushings on shaft and into control arm. Adjust

shaft until it is centered in control arm, then turn
bushings in and torque to specifications. Figure 14 shows
correct final positioning of -shaft. Check shaft for free

rotation and install grease fittings.

Ball Joint

1. Using heavy wall steel tubing or pipe, make remover/
installer tools to the dimensions shown in Figure 15.

2. Place control arm over remover support and, with appro-
priate remover, press out ball joint (fig. 16).

3. Invert arm and place on installer support at ball joint
area.

. Press new ball joint assembly into arm. If press ram
diameter is large enough to cover O.D. of ball joint
asSembly, press joint into arm with ram in direct contact.
If ram is smaller, use metal tube or block (fig. 17). Make
sure ball joint assembly is fully seated and square with
arm. ’

BN

Installation

1. Install lower ball stud through steering knuckle and
tighten nut.

2. Install spring and control arm as outlined under spring
installation.

83 Torque lower control arm ball stud to specifications and
install cotter pin.

4. Remove vehicle from hoist.

UPPER CONTROL ARM ASSEMBLY

NOTE: All control arm attachments are important
attaching parts in that they could affect the per-
formance of vital components and systems, and/or
could result in major repair expense, They ;nust b

re_placed with parts of the same part numbers :
with equivalent parts if replacement becomes neceost
sary. Do. not use-replacement parts of lesser qualit

or substitute design. Torque values must be used a\:;

specified during reassem
tion of these parts. bly to assure proper reten-

B58

Fig. 16—Removing Lower Ball Joint i

Removal i

1. Place vehicle on hoist, remove wheel and i assg H
and support lower control arm assembly with adjusré% !
jackstand. b

2. Remove cotter pin from upper control arm ball tugyy ,‘1
loosen stud nut until bottom surface of nut js i |
below end of stud. ) :

3. Loosen upper control arm ball stud in steering kg,
using Tool J-8806 position as shown in Figue u“pz
Remove the nut from the ball stud and raise upperamy
clear steering knuckle.

4. Remove nuts securing control arm shaft studs tooms!
member bracket. Withdraw control arm assembly,

NOTE: Tape shims and spacers together and ta
for proper relocation when control arm is rein
stalled.

Repairs

Bushings

1. Remove grease fittings from ends of bushirf u
unscrew bushings from shaft and control arm. R
shaft and seals.

2. Slide new seal on each end of shaft and i
control arm. At

3. Start new bushings on shaft and into controlam™ i
shaft until it is centered in control arm, thegshﬂl
bushings in and torque. See Specifications: Chet it
for free rotation. Figure 18 shows correct final
ing of shaft.

nsert shaft i

Ball Joint

: iels
1. Center punch rivet heads and drill out rivets. K

also be chiseled or ground off. s
2. Remove ball joint assembly and inspect ar™ for .
distortion at the ball joint seat. ing spf“"’
3. Install service ball joint assembly in arm ust
hardened bolts only, torquing bolts 45 Ib. ft.
w-.*

S
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Fig. 19—Wheel Bearing Cup Installers

1. J-8458 Inner Cup 3. J9276-2 Inner Cup
Installer—G10 Installer—G20-30

2. J-8849 Outer Cup 4, J-8457 Outer Cup
Installer—G10 Installer—G20-30

Fig. 17—Installing Lower Ball Joint (Typical)
frame hoist is used, support lower control arm with
an adjustable jackstand to safely retain spring in its

nstallation curb height position.

1. Place control arm in position on bracket and install nuts.

Before tightening nuts, insert caster and camber shims in Removal

the same order as when removed. 1. Place vehicle on hoist and support lower control arm as
2. Insert ball joint stud into steering knuckle and install nut. noted above.

See specifications for torque values. 2. Remove hub cap, wheel hub dust cover, cotter pin
3. Remove adjustable support from under control arm. adjusting nut and washer, withdraw wheel and tire, brake

Install wheel and tire assembly. drum, and wheel hub and bearing assembly from steering
4. Lower vehicle and check front end alignment and adjust knuckle spindle.

where necessary.
5. Remove vehicle from hoist.

TEERING KNUCKLE/STEERING ARM

NOTE: It is recommended that vehicle be raised
and supported on a twin-post hoist so that the front
coil spring remains compressed, yet the wheel and
steering knuckle assembly remain accessible. If a

Fig. 20—Additional Special Tools

=1
|

1. J-8092 Driver Handle 3. J-8806 Ball Joint Stud Remover
2. J-7079 Driver Handle 4. J-23028 Spring Remover

G 10-20

2742" —1

Fig. 18—Positioning Upper Control Arm Shaft
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FRONT SUSPENSION 310

oe return springs and remoV

rak shoes

Disengage brake & Remove braké

shoe hold-down cups.
plate.
CAUTION: Keep brake shoes clean and dry-

ing brake
Remove brake anchor pin and two bplts securing
backing plate and steering a :
Withdraw steering arm and
steering knuckle. Wire backing plate to0 1f
disconnect brake line.

Refer to Section 9—Steering, for further

NOTE: "
e operatlons.

steering arm Servic
Remove upper and Jower ball stud cotter pin: :lrllds :;g:ot\)r;
ball stud nuts. Free steering knuckle from 0
rapping steering knuckle bosses. Withdraw

knuckle.

Installation

5.
6.

7.

8.

10.

NOTE: All steering knuckle/steering arm attaf:h-
ments, including anchor pin, areé important attach.mﬂ
part in that it could affect the performance of vn?l
components and systems, and/or could re.sult in
major repair expense. It must be replaced with one
of the same part number or with an equivalent part
if replacement becomes necessary. Do not use a
replacement part of lesser quality or substitute
design. Torque values must be used as specified
during reassembly to assure proper retention of this

part.

Place steering knuckle in position and insert upper and

Jower ball studs into knuckle bosses.

Install ball and stud nuts and tighten. See specifications.

Place brake backing plate in position on steering knuckle

and insert anchor pin.

Place steering arm in position on back of steering knuckle

and insert two bolts through backing plate, steering

knuckle and steering arm. Install locknuts and tighten.

See specifications.

Torque brake anchor pin to 145 ft. Ibs.

Install brake shoes, brake shoe hold-down cups and

return springs.

Install wheel hub, brake drum, wheel and tire assembly

over spindle.

Insert outer wheel bearing race and roller a

washer and nut. Adjust front wheel bearing aiszlﬁlggﬁ

under Maintenance and Adjustments in this sectio

Enstall nev;1 cotter pin, dust cap and hub cap. 4
ower vehicle, recheck i :

where necessary. SRS ks Raligment

Remove vehicle from hoist.

cnOSSMEMBER AND SUSPENSION yy;y

Component parts of the front suspensiop

separately

However, (
member, frame, etc., the unit can be remoyeq ! : X
follows: m“a“aq‘
Removal
1. Place vehicle on hoist and remove the shog
from the lower control arm. thig, |

2. Remove jdler arm and pitman arm.

as outlined in the preceding seryi., - i
if extensive service is to be perfgmie"l’etm;:

3. Support engine and remove front engine Mount gy, |
ity |

bolts.

4, Separate main brake feeder line from crossmempe
5. Remove bolts retaining crossmember hangers t;l;e.
Tamy

side rails.

6. Remove bolts securing crossmember to frame botton i
I

and lower the assembly from vehicle.

Installation

NOTE: All crossmember to frame attachments arg
important attaching parts in that they could affect
the performance of vital components and systems,

and/or could result in

major repair expense. They

must be replaced with parts of the same part
numbers or with equivalent parts if replacement

lesser quality or

substitute design. Torque values

must be used as specified during reassembly ¥

assure proper retention of these parts.

becomes necessary. Do not use replacement parts of l‘
\
|

and instd ‘

1. Jack crossmember into position under frame
frame bottom rail mounting bolts. |
2. Install bolts securing crossmember hanger to framé

torque nuts. See specifications.

3. Position engine on front mount and install mounti® \

and torque 45 1b. ft.

Install the shock absorber.

Connect front brake main feeder lin
described in Section 5.

Install idler arm and pitman arm.
Check and Adjust front end alignment € &
“Maintenance and Adjustments” in this sectiof:
8. Remove vehicle from hoist.

ol

s

ey VA

¢ as outlined?”

ol |

|

¢ and bleed prak® \

1



