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Definitions

NOTE: A NOTE gives key information to make a procedure easier ar quicker to
follow,

CAUTION: A CAUTION refers to those procedures that must be followed to avoid
damage to a steering component or the gear.

WARNING: A WARNING REFERS TO THOSE PROCEDURES THAT MUST BE
FOLLOWED FOR THE SAFETY OF THE DRIVER AND THE PERSON
INSPECTING OR REPAIRING THE GEAR.

The praduct represented herein is pratected by United Stales patent N, 3 047, 87

TRV IMC, 1580
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Introduction
Service Manual for Model HFB4

This service manual has one purpose: 1o quide you in maintaining, troubleshooting and
sarvicing the HFG4 Hydrapower™ integral power steering gear,

Material in this manual is organized so you can work on the HFB4 and get results withont
wasting time or being confused. To ger these resulis, you should review the contents of this
manual belore you begin any wark on the HFGS,

The section uf this manual on General Oesign and Operation, treals (he major parts of the
HFGA amd explaing how they function together. |he knowledge you auquire Trum reviewing
this section should assist you in solving yaur steering problem.

This manual also containg trouhlesheoting infarmanon and checklists, With them, yuu can
diagnoge 4 steering problem without removing the HHG4 from the vehicle. 1T you st
sarvica the HFBA, the checklists will help you to determina where the prablem may be.

The three-column farmat of the Repairs, Adjustments, Disassembly, Inspection and Assembly
sections will make it easier for you 1o sarvice the HFB4. Column 1 gives & briel key for
each procedure, Colurmn 2 explains in detail the procedure you should follow, Column 3
illystrates this procedure willl photagraphs. Pay sperial attention to the notes, cautions and
Warnings.

A foldout page with the serme Lypical HFG4 expladad assembly view on both sides is
privvided in this manual. The component part names and item numbers assigned on this
expladed assembly view correspond with names and item numbers [in parentheses! used in
the disassembly, sssembly snd olher procedures set forth in this manual. When this exploded
assembly view page is folded oul, you van easily identify companens and lacate their
relative pasition on the expladed assernbly view as you follow the disassembly, sssembly and
other procedures.

As yau gain experience in servicing the HMB4 you may find that some intarmation in this
manual could be clearer and mare camplete. If su, let us know abaut it Don't try to second
ouess the manual; it you are stuck, conlacl us, Servicing the HFG4 should be a safe and
productive procedure,

Cad



HF64 Hydraulic Fluid Flow lllustration
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Valve Hydraulic Fluid Flow Wustration

———— FLUIO FROM PUMP
el QISPLAYED FLUID FROM CYLINDER

SHAFT AND SPOOL
MOVED

FIG. B

VALVE POSITION AND FLUID FLOW
FOR RIGHT TURNING

FROM CYLINDER x TO CYLINDER

INLET PORT (FROM

l ¥ HYDRAULIC PUMP]

PLUNGERS

SHAFT AND
SPO0L CENTERED

VALVE SPOOL
VALVE HOUSING
T0 POWER CYLINDER o/

FIG. A

TO POWER CYL
NEUTRAL VALYE POSITION AND FLUID FLOW GYLINDER

OUTLET PORT FOR
RETURN TO RESERVOIR

SHAFT AND EPOOL
MOVED

FIG. C

VALVE POSITION AND FLUID FLOW

T
FOR LEFT TURNING e
TO CYLINDER -r""ﬂ FROM CYLINDER



HFG64: General Design and Operation

Integral Power Steeting

Ihe HFG4 power steering gear I1s ane of
the Hoss family of integral hydraulic
power steering gears. Integral hydraube
rwver steering means that the gear hox
containg a manual sterring mechanism, a
hydraulic contral valve, and a hydraulic
pener cylinder, all in o single, compact
packaqn.

Linear Control Valve

The linear control valve combines
simalicity of construction willl desirable
perfarmance characteristics. The speed 4l
which the driver can turn the sleering
wheel with power assisl is desprndent
upen the pump low (messured 0 gallons
per minule—ypm or Liters/Min | directed
L a cylinder cavily.

The pressure {measured in pounds per
souare inch—psi or bar) reguired for the
year 10 steer e vehicle is created by
the power steering pump to avercome
resistance at the steered wheels, The
gantrol valve senses these requirBments
and directs fluid 1o the cylinder cavity at
the proper flow rate and pressure.

Pressure Means Work,
Flow Means Speed

The higher pressure a gear can
withstand, the more work it can perfarm,
Ihe HFG4 can steer a vehicle with o frant
end welght rating af abaut 12,000
pounds (5433 Kol through a wm at low
wehicle speed and engine idle. As the
driver turns the steering wheel faster or
slower, more or less fluid will be required
by the gear in one minute, Tor the HFG4,

maximum operating pressure s 1750 P8I
(120.7 BARI. The absolute maximum
fluwe rate is 8 GPM (30 Lilersimin]. The
vehicle manulaclorer’s specificalions mus!
be referred 1o Tor the meximum low rate
{GPM or Litersimin.} as it will be lower
on particular HFGA steering geal
spplications, NOTE: The recommended
minimum flow at 1% hand wheel
turns/second must be no less than 3.2
gpm (12.1 Liters{Min.). If the HFG4
steering gear is controlling an auxiliary
cylinder, increased minimum flow is
required hased on the size of the
auxiliary cylinder and the vehicle's
steering geometry.

Operation

What Happens During
a Steering Maneuver

When the driver turns the steering whesl,
he transmits rotational forca frum the
steering wheel (o the steering gesr warm
[input| shatt. In response Lo Lhis
rotational furce, the worm shall, seling
through the recirculating mechanism, (g
lu move e rack piston axially through
the gear housing cylinder bore,

The rack pistun's sxial movement i
rasisted by ils engauement (o the sector
shall, which is vonnected by linkage to
Lhe steered wheels, Because of this
resislance, an axal movernent is then
Uransmitled 1o the worm shatt & valve
spool, overcoming the hydraulic & spring
forces that center the cantrol valve,
thereby actuating the contral vale.
Pressurized Huid, directed by the contral
valve, assists In moving the rack piston

axialty thiough Lhe cylinder bore, The
rack pistan then lurns the sector shaft to
slagr the vehicle,

Shock Loads to the Gear

Il the steered wheels receive a shock
load, the shock tarces are transmitted
Uhrough the sector shatt, to the rack
pistan, and onto-the worm shatt, The
internal geametry of the steering gear
causes the contenl walve to send high
nrassure fliid 1o the roreect cylinder
cavity tn resist the shock forces. By
ahsnrhing the shock forces hydraulically,
the steering gear provents chjectionable
kicknark at the steering wheel.

Unloading (Poppet) Yalves

The HFGR4 gears are cquipped with twe
unleading valves, one at each end of the
rack piston travel. One valve or the other,
depending on e direction of Lo, will
trip as the sleered wheels approach the
axle stups fwhich must be sel according
to menufaelurer’s speeificationd, Tha
tripped valve reduces pressure in the gear
and helps 1o reduce heat generated by
the purnp. At the same time, the valves
also reduce forces on the steering
linkage.



Troubleshooting Information

Preliminary Checks

When g custumer comes to you with & problem related to his
truck's steering, you can save a lov of time and work if you
first verily the problem. Make sure you're both talking the samn
language aboul the same prohlem. If he says the truck’s hard
to stear, find outl exactly what he means. I3 it herd sleering
nto & right or lell ln? Only when turning the steering wheel
while the truck ig silling still? Is there nly intermittent power
steering? Or is there no power assist ar all?

IF &t &l pussible, and if it's safe to do so, test drive the fruck,
It you're nol familiar with the rig, let the customer drive it
while you sit beside him. Take hnld of the wheel while he
drives to get o fesl for the problam he's talking about, Since
most of his driving will be with his truck hauling & load,
arrange for a logd if une is required 10 reproduce the steering
problem,

Once you've determined the problem and its symptoms, don't
jurng right in o tear the steering gear or pump aparl. In mast
casas, 0 fact, the gear should be the last compongnt you
check, There are many ather components in the sleering system
thel vould be causing the problem |see FG. 11, These you
should check first.

TYPICAL STEEHING BYSTERM

Figurﬁ 1

Beqin, then, by checking the steared wheels: make sure Lhat
the tires are at correcl pressure and anual all around, that they
are properly sized, and (hal they are nat worn or damagad,

Mext, have e front end alignment checked and lvok far
ahnormal loosaness or tighmess in the steering linkage, ball
joints, and king ping.

A service replacement hose or fluid line may be misrauted or
may be too small in diameter, or it may be restricted in some
other way. feroute any hase that is kinked or bent sharply
Replace any huses that are not the same s vriginal eoquinment,

Continue by checking the power stearing fluid reservoir to make
sure that oil is up to the eorreet level. Also, check the pump
drive bell, il une is used, tn see if it s slipping, The belt may
be tight, but it may also be glazed, and a slipping belt doesn't
ahways sguesl. T you adjust the helt, check the specifications.

These are just some of the checks you shauld make befare you
lurn to the steering gear or pump, The Troubleshooting Guide
un pages 9 thru 17 explains what to diagnose for a particlar
steering problem. Mateh the trouble symptom against the chart
ant follow the recammended troubleshooting seguence. Doing
g0 will must likely save you time and may prevenl unnecessary
repairs and costs.

Hydraulic Tests

IT the checks described above all prove satislactory, it is passible
that the cause of the steering problem can be traced to a lack
of pressure or insufficient flow. In this case, you may have ta
do more detailed troubleshonting that involves condugling
ydraulic lests,

Preparation for Hydraulic Tests

To condurt the followsng hydraulic tests, first install a flow
meter, pressure gage and foad (shut off) valve in the fluid
supnly line 1o the steering gear, as indicated by the instructions
that come with the flow metar. Staering system analyzors are
available with the 3 units integral. Place a thermometer in the
reservuir ITIG. 2). You must usa & How meter, and il is
recunmended that you use & thermometer, il you are Lo
lroubleshoot the hydraulic system accurately,

PHWER STEERING
PUMP

STEERING GEAR

liqura 7



Slarl the eaging and warm the hydraolic system up by partially
closing the Toad vale untl the pressure gage reads 1000 psi
|63.0 Barl. When the fluid temperature, as ndicated an the
Lhermometer, reaches between 125°F {071.7°C1 and 130°F

|57, 2°C1, open e logd valve, The system is warmed up, and
you can conduct the tests,

CAUTION: Do not close the load valve completely and leave
it closed, or you may damage the pump. At no time allow
fluid temperature to exceed 180°F (82.2 °C). Run all the
tests at the prescribed temperature range of 125°F
{51.7°C)-135°F (57.2°C).

Power Steering Pump Pressure Test

With the engine idling, close the load valve and read the
aressure gaga. IF the pressure reads belows the minimuon

specified by the pump manutacturer, repair or replace the pump.

CAUTION: Do not keep the load valve clased for longer
than 5 seconds to avoid damaging the pump. Closing the
load valve causes the pump to operate at relief pressure
and the fluid temperature to increase rapidly. Allow fluid to
cool to between 125°F {51.7°C} and 135°F (57.2°C)
before you resume with the other tests.

Power Steering Pump Flow Test

WARNING: MAXIMUM FLOW RATE FOR THE PARTICULAR
HFG64 STEERING GEAR SYSTEM AS SPECIFIED BY THE

EHICLE MANUFACTURER MUST NOT BE EXCEEDED.
EXCESSIVE FLOW CAN CAUSE DAMAGE TO INTERNAL
FARTS OF THE STEERING GEAR, WHICH GOULD RESULT
IN A LOSS OF POWER STEERING.

MOTE; If methods of checking flow rate are provided by the
vehicle manutacturer, you should follow those instructions
rather than the procedure described below.

With the engine idling and the fluid temperature between 12597
{51.7°C) and 135°F {57.2°C), check the pump manufacturer's
specifivations fur flow rate. Compare these specifications wills
Uhe Thowe tale on the Tow meter,

Now, fully elnse the Inad valve until the pressure gage registers
the pressure at which the pump is relisving. When pump relief
is reached, flow rate must be zoro. IMMEDIATELY OPEN THE
LOAD YALVE. The flow rate must instantly return to the
urigingl reading. If this rate dues not return immediately, the
pump is malfunelioning, which can resull in intermitlen] power
assist,

Mow, zet the engine at governed rpm, and fully close the loard
valve again until pump relief is reached. At pump relief, the
flow rate must be zero. IMMEDIATELY OPEN THE LOAD
VALVE, The flow rale must instantly return W the origingl
reading, 1T this rate does not return immediately, the pump i
malfunctioning, which can resull in inlermillent power dssisl.

MOTE: Conduct the pump flow test once at idle rpm and
three times at governed rpm.

CAUTION: Do not allow the fluid temperature to exceed
180°F (82.2 °C), Run each phase of this test between
125°F {51.7 °C) and 135°F (57.2°C).

Steering Gear Internal Leakage Test

Tn test the srearing gear for internal leakage, you must first
prevent aparation of the gear's internal unloading Ipappet)
valves, This will allow full pump ralicf pressure 1o develop. To
prevent oparation of the poppets, place an unhardened steel
spacer block, about T inch thick and lung enough W keep your

fingers clear, between the axle and stop al one whael |see
MG. 3).

Figure 3
With the fluid temperature hetween 1255 (R1.7°CH and 135%F

{R7.2°C3, turn the steering wheel until the axle stops bottom an
tha sparer block (FIG. 30,

CAUTION: When running this test, do not hald the steering
wheel in the full turn position for longer than 5 to 10
seconds at a time to avoid damaging the pump.

WARNING: KEEP YOUR FINGERS CLEAR OF THE AXLE
STOPS AND SPACER ELOCK DURING THIS TEST. MAKE
SURE THAT THE SPACER BLOCK CONTACTS THE AXLE
STOP SQUARELY. CONTACT THAT IS NOT SOUARE COULD
BREAK THE AXLE STOPS OR DANGERDUSLY THROW OR
EJECT THE SPACER BLOCK.

Apply 20 ths. {9.7 KGI to the rim of the steering wheel during
this test to be sure that the steering gear control vales is fully
closed. The pressure page should aow read pump reliel
pressure, 88 noled during the pump pressure test. You can now
read sleering gear internal leakage on the flow meter.

Acreptable internal leakage can range fram 0 to 1.5 gpm 15.7
Liters/Min.).

Fepeat this test for the opposite direction of turn,

It interngl leakags is greater than 1.5 gpm (5.7 Liters/Min.| and
there is nu auxiliary hydraulic cylinder in the system, repair the
pgear. I the nternal leakage is oreater than 1.5 gpm |5.7



Liters/Min.) and there is an auxiliary hydraulic cylinder in (e disconnected lines to prevent drainage. Repeat the internal

systern, conlrolled by the HFGS gear, isolate the auxiliary Ieakage test. If the internal |eakage is greater than 1.5 gpm
cylinder from the system by disconnecting the auxiiary cylinder (5.7 Litars/Min.) repair the HIE4 gear. If 1t s less than 1.5 gpm
frydraulic lines al the HFG4 unit's auxliary parts. Plug those (5.7 litersihin ) repair the auxliary cylindar,

ports with suilable pressure plugs ar caps and plug the

Troubleshooting Guide

I.  MNormal Noises

® You or the driver may hear a hissing nuise fram the contral valve when it is actusled
during a stearing maneuver.

® You nr the driver may hear a nuise as fluid bypasses through the poppats a1 full turn.

® Yau or the driver may hear o naise from the system reliel valve when it is required 1o
ACtuate.

® You or lhe driver may hear pump growed fram some yoes of power steering pumps,

Il. Abnormal Noises

® | the power steerng pump is belt driven, & squealing noise may indicate that the bells
should be tightened nr replaced.

= A clicking noise heard during & lurn, or when changing directions, may indicale that sume
curmponent i nase and shitting vader Juad.

® A change in the nommal noise of the pump may indicats that air has been induced imo
the system or that fluid level is low,

lll. Possihle Steering Problems and Causes

Road Wander
= Tire pressure incorret or unequal left to right,

e [omponents i steering linkage loose ar worn [Steering whesl to road wheell,

Wheel bearings improperly adjusted or woen

Frant end alignment out of specification.

L]

Dry fifth wheel or poor tinish on fifth wheel or trailer plate.

Sterring gear mounting bolts loose on frame.

Steering gear improperly adjusted.
& Loosengss in rear axde assemblies or trailer bogies,



No Recovery

Tire prossure low

® Frant end camprnants hinding

& Frant end alignment ncarrec

e Tight fronl axle king pins

e [y [ifth wheel o pogar Timshe on Al wheel o oeiler plate
= Lieering rolumn hinding

e Pump towe msufficient

& Stearing gear improperly adisted

& Slearing gear control valve spool sticking

Shimmy
& Gudy worn ur anevenly worn Lres
e Impraperly mounted tire or wheel
e Wheal hearings impraperly sdjusted or warn
& Lomponents in steenng lnkage Inase or warn
& Whesals o1 brake diums out ol balence
= [runt end alignment incurrecl
e Air i the hydeaulic system

External Oil Leakage

® [inding the location of leak may be diflicult, smee ol may wn away Trom leak source,
e Tilkings, hoses, purmp, of gesr 1o a8 low poinl on the gear o chasss,

o A ek fram the vent plug 8t the side cover indicates fzilure of e sectur shall ol seal
ingide the side cover,
Oversteering or Darting

o [y [ifth wheel or poor Timsh an fifth wheel or traller plate

Front end cumpunants binding ur loose
w Steering column binding

= Stoering gear impropeey adjusted

® Steering gear eontral valve spanl sticking

# Hear axie mounts Irear steerl

High Steering Effort in One Direction
e |ineoual tirg pressure
# Afehicle nverlnaded
» |nadequate hydraulic System pressure
® Excessive internal leakage in one direction ot turn only fverify with internal leaknge rtestl

High Steering Effart in Both Directions
& |ow tire pressure

@ Yehicle overloaded

10



® |ow hydraulic Huid level

& Low pressure or flow from pump

¢ Components of steerng system binding

® Restriction in retun ling, ur line too small in diameter

o Exvessive inlernal leakage |verity with intarnal leakage Lest)
e (ersize tires (check manulacturer's specifications)

Lost Motion (Lash} at the Steering Wheel
» Steenng whesl loose on Lhe shaft
® Loose conneclion between the steenng gear, intermediste column, and steering calumn
® Slegring gear lonse on frame

Fitman arm loose on oulpul shall
& Components in steering linkage Inose or warn
* Stearing gear improperly adjusted

Excessive Heat [150°F (65.6°C) Over Ambignt]

@ Funessive pump flow

Vehicle overloadoed

Undarsized replacement hose or line

Hestricted hose o fine that is kinked or severaly bent or internally blocked

o

Restricted recentering of gear valve caused by columin bind or side load on the input
shall

® Ponpat nat adjusted properly
& Prolonged stalionsry vehizle mperation

WARNING: IF THE HYDRAULIC SYSTEM FLUID BECOMES DVERMEATED, IT CAN
CAUSE THE SEALS IN THE STEERING GEAR AND PUMP TO SHRINK, HARDEN, OR
CRACK AND LOSE THEIR SEALING ABILITY.

11



Repairs and Adjustments on Vehicle

When you have conducted the checks and tests deseribed in the troubleshooting
seclions, you may find it necessary 10 repair or adjust the steering gear. Since
ramoving the gear from the vehicle s usually ditficult and time-congurming, you will
probably find 1t easier w0 pertorm the tollowing repairs and adjustmants with the
gear tn the vehicle. [he phatographs n this seetinn shaw a gesr maunted an a
mock-up trame tor clearer illustration

1 The Sector Shaft Trunnion Cover Seal

remove pitman 1.0 1 a leak is detected n Lhe runnion cover area,

arm on many HFEA installations, you can remove the
trunnion cover to gain access to the sector shaft
seal packane, while the s1eenng gear is on the
vehicle. Hrst remave pitman arm ot and balt ar
the sectar shaft nut (K401 and Inckwasher (540
and then the pitman arm from the sector shall
|61 SFF FIGURES 4 & . Chack the radial
nositinn af the pitman arm to the sector shall
nriar 1o removal of pitman g, Add Uming marks
1o the arm and shaft iF necessary o ensire
carrect alignmant at reassembly,

NOTE NOTE: A chisel will help you loosen the pinch
bolt type pitman arm. Use only & puller if you
cannol remove the pitman arm with your
hiands.

WARNING WARNING: WHEN USING A CHISEL TD
SPREAD THE PITMAN ARM BOSS IN DRDER
T0 LODSEN THE PITMAN ARM FOR
REMOVAL FROM THE SHAFT, MAINTAIN A
FIRM GRIP ON THE CHISEL AT ALL TIMES.
FAILURE TO DO THIS MAY RESULT IN THE
CHISEL FLYING LDOSE WHICH COULD CAUSE
AN INJURY. NEVER LEAVE THE CHISEL
WEDGED IN THE PITMAN ARM BOSS. IF YOU
GCANNOT REMOVE THE PITMAN ARM FROM
THE SHAFT WITH A CHISEL AND YOUR
HANDS, REMOVE THE CHISEL FROM THE
FITMAN ARM AND USE A PULLER ONLY TO
REMOVE THE PITMAN ARM.

CAUTION CAUTION: Do not use a hammer on the
pitman arm to remove it from sector shaft as
internal damage to steering gear could result.

remove protector 1.2 Remove protector seal (b3l SEE AGURE 6.
seal

clean sector 1.3 Clean the sector shatt (46} with 8 fine grade of
shaft gmery peper. Be sure 10 remove any paint,
SEE FIGLIRE 7.
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remove trunnion 1.4
cover and seal
package

tlean and inspect 15
trunnion cover

WARNING

install new 1.0
Tetlon washer
and seal package

CAUTION

install new T
sedl ring

WARNING

tape sector 1.8
shaft

NOTE

Mext, remdve the Tour trupnion cover screws
(524), and trunnion cower |52), SCL FIGLRE B, A
114 inch Allen sacket required. Be prepared for
fluirt Inss. Then remove and discard the seclor
shaft seal package consisting of the two-piese
sector shafr seal 143), the “Tetlon backep washer
142, and the trunninn cover seal ring |51), SEE
FIGURE 9.

Clean the trunmion cover (521 with petraleum
hased solvent and inspect the seal cavity and
sealing tace for nicks or corrosion. Renlace the

teunnion cover with & new ane il these conditinns
Exist.

WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT, EVEN A SMALL EXPLOSION OR
FIRE COULD CAUSE INJURY OR DEATH.

Place the trunmion cover |42) on a clean work
surface. Install o new Teflon washer {42} then a
new twn piece seal (431, or the latest new
service two picce seal (42/43) that hag the Teflon
washer imegral to it. See alternate service
construction on exploded assombly roview, SEE
FIGLIRE 10,

CAUTION: Be sure that a separate Teflon
washer (42) is not used with the service two
piece seal {42143} that has the Teflon washer
integral to it.

Grease the new trunnion cover seal ring (571 and
install it into the cower ring groove,

WARNING: THE WORDS “DIL SIDE” MUST
BE VISIBLE ON THE SEAL AFTER IT IS IN
PLACE IN TRUNNION COVER. THE SEAL WILL
NOT FUNCTION IF THE SEAL IS REVERSED
AND A LOSS OF POWER STEERING ASSIST
MAY OCCUR. SEE FIGURE 11

Cover the serrations of the sector shatt {48} with
tape 10 avaid damaging the seals during
installation. SEC FIGHURE 17,

NDTE: Use only ong layer of tape,

“letlon s & regetered trademare of DuFont Dopoestio

Fiqu

e

Figure 12



install trunnion
cover and screvws

assemble
protector
seal

install pitman arm

WARNING

install sector shaft
nut and washer

or pitman arm

bolt and nut

CAUTION

fill and bleed
system

14

1.4

1.0

1.1

1.13

Apply clean ligh temperature graase per Noss
specification 045231, Mabil Temp. 1 o 2, wr
equivalent to sector shatt seal srea and install he
trunnion cover 1521 and four trunnion Screws
(h24) Torque scraws to 13-23 f lbs. (1631 N
ml if dry ar 11-16 fr. ths. (1422 N m} if
lubrizated. SFF FIGURES 13, 14, Hemove tape
fram seeror sheft.

Prack rlean high temperature industrisl grease per
Moss specification (45231, Mobil Temp 1 ar 2 or
equivalent Lo protector seal {53} and install
protecior seal o seclor shaft 1480 and trunnion
cover 1921, SEE FIGURE 185,

Reconnoct the pitman arm, making sure the
liming mark on the pitman arm aligns with the
liming mark wn the seclor shaft, SCC TIGURE 16.

WARNING: WHEN USING A CRISEL TO
SPREAD THE PITMAN ARM BOSS FOR
ASSEMBLY ONTO THE SECTOR SHAFT (48],
MAINTAIN A FIRM GRIP ON THE CHISEL AT
ALL TIMES. FAILURE TO DO THIS MAY
RESULT IN THE CHISEL FLYING LOGSE
WHICH COULD CAUSE AN INJURY. NEVER
LEAVE THE CHISEL WEDGED IN THE PITMAN
ARM BOSS.

If required assemble the sectar shatt washer
(R4B] and nut (R4C). Torque nor 1o 475-R00 fr.
lbs. 1644 678 N m). H required assemble the
pilman arm clamp nut and bolt. Torque bok o
380-420 11, Ibs. {B15-668 N mi il dry and
unplated, Torgue bolt w 300-320 1t he. 1407-434
N oml it bolt is lubricated or plated, SEE

HGURE 17,

CAUTION: Be sure there is no spreading
wedge left in the pitman arm boss before
torquing pitman arm clamp bolt.

Betare aperating the steering gear, 4l the system
with the recommended fluid and bleed air fram
the system hy following the Filing and Air
Bleeding instructions on page 53.

Firure 16

Fgure 17



remove input
coupling; clean
input shaft

WARNING

remove and plug
the return line

rEMOVE
retaining ring

apply air

pressure to port

WARNING

2.1

2.2

2.3

24

The Worm (Input} Shaft Seal

If there is & leak in the worm shaft seal, you can
usually replace the input shaft seal assembly |4)
with the gear on the wehicle. Start by removing
the input coupling per the vehicle manufacturers
instructions, SEE FIGURC 14. Remave seal
protector (14 and clean he arca around the warm
shaft 125B) with a fine yrade of emery paper.
SEE HIGURE 14

WARNING: DO NOT DRIVE OR PRY COUPLING
FROM SHAFT. INTERMAL DAMAGE T0 THE
STEERING GEAR CAN RESULT. IF COUPLING
IS TIGHT, INSERT SCREWDRIVER INTO SLOT
TO RELEASE.

Remove and plug the return line in the uppar
cover 71, SEE FIGLIRE 20,

Remowe the seal relaining ring 121 from tha upper
cover (7). SEE FHGURE 21,

Hald a shop rag over the worm shall 12601 and
apply shop air pressure 10 the return port in
upper eover (7} SFF FIGURE 22.

WARNING: WEAR EYE PROTECTION AND BE
SURE TD COMPLY WITH OSHA OR OTHER
MAXIMUM AIR PRESSURE REQUIREMENTS.

Fiqure 11

Fiqure 22

15



remove seal
and washer

install seal
package

fgrease worm
shaft and
protecior seal

assemhle
protector seal

reconnect line

reconnect input

coupling

WARNING

fill and blead
system

18

2h

[

2.7

2.0

24
210

211

Ihe air pressure will force the two-piece inpul
shafr seal 4] and the stesl hackup washer {3) 1o
pop out of the gear, and some flud waill feak
from the gear. Discard the twn-piece seal,
Discannect the shop air a3 saon as the seal
assambly is out. SEE FIGURE 23,

lape the worm shaft serrations. Assemble new
seal (£} onto worm shaft (258] and into upper
rover 7] with seal lip facing the upper cover
hearing {b). Remove tape, Apuly the special high
temperature industrial grease per Ross
specitication (145231, Mabil Temp, 1 or 2o
aquivalent 1o back up washer (3] and install it
against seal (4). Assemble reteining ring (21, SEE
FIGLIRE #4 and 24,

Apply morg of e special grease in the seal ares
of worm shalt 1258} and to the new protector
seal 11, SEE FIGURE 25,

Assernnle new protector seal 110 onlo worm shall
{2581 and wpper cover 171, SEE FAGURE 27,

Remave the plug and recannect the return line.

Recnnnect the inaur coupling to worm shaft
|26B). I the input coupling male assembly shides
free uf the Temale end during assembly, realign
the liming marks Lo ensura proper phasing of the
UHoints, Refer to vehicle manufacturer tor
recommended torque, Recannect the return ling.

WARNING: MISTIMED U-JOINTS CAN RESULT
IN A BUMPY SENSATION AT THE STEERING
WHEEL AND POSSIBLY AFFECT STEERING
CONTROL.

Before operating e slesring gear, il the system
with the recornmended fluid and blesd air from
the system by tollowing the Flling and Air
Bleeding mstructions on page 43,




Adjustments

You can make three adjustments 1o the gear while it is mounted on the vehicl:
the worm shaft and valve thrust bearing prelvad adjustment, the poppet valve
adjustment, and the sector shatt adjustment.

3 Worm Shaft, Valve Thrust Bearing
Preload Adjustment

Figure 24
{With Vehicle Cngine O
remove inpul 3.1 Remove input coupling, snd protector (1) and
coupling; clean clean worm linput) shaft (2681 by Tulluwing
worm (input) shaft procedure 2.1 and its succeading warning.

remove and plug 4.2 Remove and pluy the return line, SEE FIGLRF 200,
return line. Tape page 18, Tape serrations with one layer of tape,
serrations

remove upper cover 43 Remove four upnoer cover belts {7A) and washers

bolts and washers |/B]. SEE FIGURE 2B, 9116 inch sarkar required.
remove upper 3.4 Carefully remove upper cover (7) assemhly from
cover assembly worm shaft 268} while maintaining the vale

assernbly 118) position. SEE FIGURE 29.

reassemble one 1.5 Reassernble une holt (7Al with & spacer or
holt spacers aboul the width of the upper cover (7]
bolt flange and toryu bult enough ta hold

assembled companenls in positian.
sEC FIGURE 30,

igurﬂ N

unstake bearing 3.8 Unstake the besring lockwasher (12} tang thet is

lnckwasher slaked into a slat i bearing lock nut (1) SkE
FIGURE 31. Remave tape from serrations.

remove bearing 3.7  Place a 34 ar 13710 inch 12 paint sockel as

lockwasher and nut reguited on worm shaft serretions and a hook
type spanner wrench ar self gripping Igroove
joint) pliers an bearing lock nut (110 and turm nut
off of worm shall. Remove and discard bearing
lnckwasher (121, SEE FIGURE 37,

Figure 37

1/



assamble new 3.4
hearing lockwasher,

then nut

torque bearing 28
lock nut

NOTE

remove baolt 3.10

and spacers

assemble upper 31
cover
assemble and 307

torque bolts

complete the 313
gear reassemply

18

Assemhle a new haanng lockwasher (2] onto
warrm shaft (2RB] with the intemal washer tang
i Lhe weerin shaft sior and the external tangs
leing wul. Reassemble bearing lock nut (171,
large chamler side in, onlo threaced diametor of
worm shafl until components are gl solid height
(shugl. SEE FIGURE 33,

Torguy he bearing fock not (111t 30 f1. hs.
{1 W omd 1o ensure campanents sre sedled. Back
the nut oft and torque nut to 15-20 f1. Ibs,
12027 M m), SEE FIGLURE 34, Back nut oft
appraximately 20° and bend one tang ot besring
lockwasher [17) firmly inta & maring stor n Inck
mit. SEF FIGLRF 35.

NOTE: 1t is recommended that seal (4} in the
remaved upper cover {7) and backup washer
{10} and o-ring (10A) an pappet adjusting
screw (9) be replaced per the disassembly and
assembly procedures in this manual before
upper cover is reassembled.

Remove the one bult (741 and spacers used 1o
cantain companenls during adustmeant, Tepe
worm shett serations,

Lrease and install & new seal ring (B in upper
cover |7] and assemble upper cover and adjusting
serewe assemhly antn the worm shatt (258),
inserting the poppet adjusting serew 191 into valve
118 and adaptor (701 a3 required. SFF FIGURE
36,

fssamble the faur holts {7A) and washars (7H)
intn upper cover (7). Carefully torque the balts
while checking that the adaptor {201, valve
assernbly [18) snd upper cover are properly
piloted and positioned with all seal rings in place.
Torque bults o 25-35 f. lbs, {34-47 N mj if dry,
or 21-27 fu. Ibs. (28-37 N ml it lubricated. SEE
FIGLURE 37.

Cumplate the steering gear reassembly by
fullewing procedures 2.6 through 2.11.

b




set axle stops 4.7

install flow 4.7
meter

rotate sector 4.3
shaft

CAUTION

NOTE

loosen jam nut 4.4
and adjusting
sCrew

set adjusting 4.5
screw and
tighten jam nut

adjust other 1.6
poppet

Poppet Valve Adjustment
(\With Vehicle Fngine On}

Bafore you adjust the poppers, set the axle stops
according 1o the manufacturer’s speeifications.

Install & pressure gage or @ llow meter/pressure
yage package into the supply line from Lhe pump
Lo the gear. Make sure that the Hlow meler can
be pressurized. Bring the fluid temperature Lo
betwean 125°F and 136°F (51./°C and 57.2°C),
uging the method to warm the system up
described in Lhe troubleshooting sachian, page 8.

With the engine at idle, have sumeone wn the
steering wheal 1o full lock, {axle against axlo
stupt while yau observe the rotation of e sector
shaft 1461, SEF FIGURE 38. If the sector shall
Iuldles counter-tinckwise as shown, adjust e
poppel adiusting screw identified in the
approprigle view shown in figure 38, 1t the seclor
shaft rolates clockwise, adjust the other papper
adjusting screw.

CAUTION: If system relief pressure is reached
while the steering whesl is at full lock {axle
against axle stop), release the steering wheel
from this position. At no time should system
refief pressure be maintained for longer than 5
seconds as damage to the pump may result,

NOTE: You must maintain enough force on the
steering wheel to assure thal the steering gear
control valve is completely closed when
reading pressure gage.

Onee you have determined which popael Lo
adjust, lousen the pappet adjusting screw jam nul
|6 ar 481 and the poppet adjusting serew |9 ar
481 untl the pressure gage reads maximum
system pressure with steering whael at full lark,
SEE HGURE 34.

Manuzlly {no power tanl] and caretully scraw in

the pappet adjusting scraw |9 or 48] that iz being
adjusted untl pressure gage shows a significant
pressure drop (00400 psif with the axle contacting
anle stop (full lock). Torque the ralated adjusting sorew
fam aut (6t 1200 A Ins (20427 W oml ar jam nut {49)
o 20025 1t Ibs. {27238 M) 172 inch or 11716 inch
socket required.

To adjust the ather poppat, repeat thess
imstructions tor full lock in the other direction,
SEE FIGURL 40.

TR,
e { @.-—:: LTy
— = - [
E N L T

f=— i

o
Adjust Thit Peppat Scraw J

P Adjust Thiz Poppel Bcrem
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e e .
7T
i SRR J
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"'\._\_ el
i T
e ! b
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o B =
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o

fd|ust This Peppet Scrow

Figure 38

Figure: 41
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locate
adjusting nut

NOTE

remove the
drag fink

CAUTION

NOTE

center the
sector shaft

check for lash

position
adjusting screw

check for lash

eliminate lash

recheck
for lash

connect
drag link

2

6.1

6.2

h.3

b4

6.6

6.6

b7

6.6

2.4

Cross-shaft or Sector-shaft Adjustment
{With vehicle engine off)

Il the seclor shaft adjusting screw jam nut {3/)
logated on the side cover (381, is not accessible,
the steering gear must be remnved prior 10
adjustmant,

NOTE: If there is not a timing mark on the
end of sector shaft (46) a timing mark must
be scribed across the end of the sector shaft
perpendicular o the worm shaft (25B) while
the vehicle's steered wheels are in the straight
ahead position and the dray link is in place,
The timing mark will indicate the sector shaft
“center of travel” position.

If the sector shaft adjusting scrowe 1451 s
dueessible, remove the drag fink from the pitman
B,

CAUTION: This adjustment must be performed
with the sector shaft on its center of travel.

MOTE: Because of pitman arm or internal
stops or poppet adjustment the “center of
travel” for this adjustment may not he the
center of sectar shaft or handwheel ratation.

To positian the sector shaft |46 on “renter of
travel” for this adjustment rotale steering whesl
(worm shaft) until the tming mark avross the end
of the sector shall is perpendicular 10 the woarm
shaft |125B). SEE HGURE 11,

With the sectar shaft (48] in the center positiun,
rasp Lhe pilman o and gently ey oo move his
arm back and forth in the direction of travel,
Finger-tip lorce is adequate to detect lagh of 2
looge sector shaft. There must be no movement
of the input (worm| shatt or sector shatt. It no
fash iz detected, do not adjust. SEE HGUHE 42,

M Jash is detecled, lousen jam nul (37) with a
34 inch socket and move the adjusting screw
[45) clackwise until the sectar shatt and rack
pistan (3h) are in contact. (Use no mare than 10
fi. ths. (14 N m ot torguel. Then turn the
adjusting screw cauntercinek-wise one turn.

AL Uiis puing, there should be lash at the pitman
4l

To adjust, slowly turn the adjusting serew (45)
clockwise until no lash is felt at tho pitman arm.
Hold the adjusting screw in place, and tighten the
fam nut 437). Then lorgue nut o 40-45 1t Ths.
(54-61 N ml.

Recheck the pitman arm lor lfash. Turn the
steering wheel 1/4 turn each side of center. No
lash should be felt. It lash exists, repeat
adjustments £.3-4.8,

Reconnect drag link to pitman arm.




Torque Chart

Part Name

Upper Cover Bolls
Upper Caver Bolls
Pappet Seat

Loeking Scraw [Ball Nutl
Adaptar Balt

Adaptor Holt

Side Covar Bolts

Side Cover Halts
Trunnion Cover Screws
Trunnion Cover Screws
Puppet Adj. Nyt
Poppet A, Mut [Hsg.)
Puppet Adj. Nut {Hsg |
A Mut [Sectar Shatt]
aerror Shafr Mur

Pirman Arm Halt & Nut Assy,
Pitman Arm Bale & Nut Asg'y,

Universal joint holts—tarque to vehicle manufacturer’s specifications.

ltem Number Torque
i 25- 35 fr. lbs.
I Lubricated 21- 20 1 Ibs,
32 20- 30 1 Ibe,
s a- 35 ft b,
204 080 fr lbs,
204 it Lubricated 47 BT 11, lhs,
384 150170 f1. Ihs.
384 i Lubricated 108-120 ft. Ihs,
h24 13- 23 ft. Ihs.
b8 IF Luhricated 11- 18 (L. Ibs.
f 15- 20 1. Ibs.
49 20- 25 1L Ibs.
44 20- 25 fr. |hs
a7 A0- 45 1. lhs
R A AT5-500 fr. Ihs.
380-420 fr. Ibs.
LubricatadPlated A00-320 f1. Ihs.

A4- 47 N m)
8- 37 N m)
4- 41 N
| 41- 47 N m}
| 45108 N mi
| Bd- 77 N ml
[203-230 N ml
1146-1/4 W m|
{ TE- 31 N ml
[ 18- 72 N m)
[ 20 27 Nom)
[ 27 34 N m)
| 27- 34 W o
| hd- BT N m}
(Gd4-t78 N ml
(B15-069 N ml
(407434 N m

{3
(2
[ 3

All torgues specified in this manual are for dryfunplated parts unless otherwise specified.

Tools and Materials Required for Servicing

service Manugl

Masking Tape or Sperial Clip
Lrease—"Mobil Temn T ar 2 or sguivalent

Wheel Beariny Greasn
Adjustable Wrench
Packet Knite

Ratrhet

Svckets: 142, 8116, 11418 inch

Allen Sockers: 1)4, 3/8

imch

12-Puint Sockets: 3/4 1316 inch

Pitman Arm Puiler
screw Driver

Torque Wrench—in bs. (N m)
Torque wrench—ft, lbs. (N ml

Soft Punch

Mubber Mallar

Yise

1" ar 25 mm Micrometer
Emery Paprr

specigl Arbor #GA1913 (See Sketch)

Retaining Ring Pliers
Breaker Bai

£ ~ {06 x 45 Cham.

alot Type Scrawdriver Sncket
Chizal

34" 10 2 Adjustable Hook Snanner Wiencl:

small Meedle Nuse Pliers

Hearing Manre!
Loquic Grade “1" Primer
atud Lock

- | / R

\% -313/.308 Dia.
| A04/.784 Dia.

Vil

¥

v,
| ™ Enurl

£.25

Dimansions Shown in Inches

GA 1913—Ball Mut Arbor
To be Fabricated By Costomer

Tl

50—
B N B —

—— .03 x 45 Cham.

1/ Goncentric with
C') within 010 T,I.F

"Mobil Tarmp iz 4 Aegistered Trazemark of Mebi il Ca,

Loctite Hydiaulic Sezlant



HF64 Exploded Assembly View — Typical

Ftam Mo, Description
1 Prolecior Saal
2 Aetairing Ring
I Baci-Up Washes
4. Seal
£ - Bearing
L
T Joper cover
o Bl (4h 1% 162 30
7B Wusher
£ Saal Ring 12]
5 Al Gorew
10 HackUp Washer {2
10A 0" Reg (2]
11 At
12 Lotk ¥Washer
12 \MNashar
14 Thich Thrust Washar |Z)
1% Thrus: Haanrg 23|
1€ Spacer Washer |2)
17 Thir Thrast Wasbar [
18, Valve Assy

T84, Valua Body
1EB. Valve Spoal
TEL. Plynger {12
180, 3pcing 1 7
TEE Check Vaive Plungar (3]
TEF. Bali [2)
TG, Corgal Soring [2]
18, 0" Roag [2)

198 Saal Aing

20 Adapior
208 Bolt (41 %13 1N
208, “asher (4]

21 Saal Aing

22, Backip Washer

23 Saal

24, Retairmg Ang
2B Sorm and ML Assy
254 Ball Man Assty
2R Eall Mur

2EE Ball [Spacar} 18]
2EF. Ball Raturn Guide (2}
2EH Worm Shaft [} _
26 Yashar | Stesl) 1 :
27 Soal 3846 REQT
ZB  Seal Cup
28 BacwUp Washor
30 Retaining VWasher
21  Rataining Aing
22  Popost Sua
328 Lock Washar
33 Popost
34 Pigton Ring
Zdh Seal Ring
343 "0 Aing
25 Rack Fiztan
36 Locking Sorew
384  Locking Washer
37 Mut
38 Side Cowver (Inclecas Beariig)
F0A  Specal Bol (4] (% 782 1Y M
B8 Ven: Plug FRetairong Aing
38 Seal Ring 1 Sanl Aing
40.. Bearing 52 Trunnion Cover
A7 Eack-Up Wegher (Stas) B3m  Sormw [4] {3518 # 17)
“d2. Back-L'p Washe- 53 Profestor Seal
43 Zaal Assambly B48 Lock Washer
43A. Fedzmag Ring DAT Nut

4T
b

La

o
-

COMETRUZ TION

"RZTE TEFLON BACE. P WASHER (£7] 15 AN NTESRAL
SAHT OF I RECE SE4L 431 IN LATEST ZEAL BITS,

This Side of Yabwa Facas
Buar Howsing (47| amd
R aptor (20].

Aetainer
Adjusning Sores

Hausng
Adjusting Screw

aESELAEE

—ALTERNATE SERVICE

WA &ﬂr/\ »

28-4 REQD

~AUTERMATE SEAVICE
5 SGNBTATION
fd

|

3

Sectcs Shakt Cylmear -

128

{
Enlarped Yiew ol Valve raumi_._/ __ zantificedinn Braaves

pE b L Klwasis
{Rotate 130<] Lacatinm

¢
w
m

718
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Disassembly
Preparation

# THOROUGHLY CLEAN OFT ALL OUTSIDC DIRT, CSPECIALLY FROM ARDUND
HTTINGS AND HOSE CONMECTIONS, BEFORE YOU REMOVE THE GEAR.

= [rain the steering gear assembly,
& Hemaove input and output shaft connections per 1.1 and 2.1, Page 12 and 15,

® [emove the supply and retwrn lines from the gear, and immediately plug all part
holes and fluid lines.

WARNING: THIS STEERING GEAR WEIGHS APPROXIMATELY 74 POUNDS 34
KG DRY. EXERCISE CAUTION WHEN YOU REMOVE, LIFT, DR CARRY 1T. DD
NOT POUND THE UNIVERSAL JOINT OR INPUT SHAFT COUPLING ON OR
OFF THE INPUT SHAFT. INTERMAL DAMAGE TO THE STEERING GEAR CAN
RESULT.

® Hemove the steering gear from the vehicle and take it 1o & clean surface {a
piece of wrapping paper makes an excellent disposable top),

& Clean and dry e gear before you starl o disassemble i1

e As you disassemble the gear, clean all parts in clean, petroleurn-hased salvent,
and hlow them dry only.

WARNING: SINCE THEY ARE FLAMMABLE, BE EXTREMELY CAREFUL WHEN
USING ANY SOLVENT. EVEN A SMALL EXPLOSION OR FIRE COULD CAUSE
INJURY OR DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO COMPLY WITH OSHA
OR DTHER MAXIMUM AIR PRESSURE REQUIREMENTS.

CAUTION: Never steam clean or high-pressure wash hydraulic steering
companents. Oo not force or abuse closely fitted parts.

e Keep each part separaie 10 gvoid nicks and buns,

» [iscard all seals, O-rings, and gaskets remaved from the gear. Replace them
wilh new parts onhy.

Disassembly

pusition gear 1. Position the steering gesr firmly in 8 vise,

in vise clamping against the housing 147) maunting flange
or boss, with the warm shaft (2RB) in a
horizontal direction and components accessible fur
disassembly, SCC FIGURE 43.

CAUTION CAUTION: Do not clamp against body of the
housing as this could damage housing and
cause disassembly, assembly difficulties, If
housing mounting boss or flange is not
accessible for clamping in vise, fabricate and
attach a mounting plate to the housing
mounting bosses for this purpose.

drain gear and 7. Prepare for fluid drainage and unplug hydraulic

position ports. Using the appropriate 314 or 1316 inch 12

sector shaft point socket on the worm shatt serrations, rotate

wurm shaft 1258 through gear travel & fow
times 1o purge hydrsulic fluid from gear. Then

22

Figure 44

< TIMING MARK—.

Figure 44



NOTE

remove
protector seal

clean sector
shaft

remove trunnian
COVET SCTRWS

remove frunnion
cover and
seal package

loosen sector
shaft adjusting
screw jam nul

-

rotate Uie worm.shaft until the Liming mark an
the end of the sactor shatt (4B} is vertical (909
to the wonn shaft, This will position the gear for
sactar shaft remaval, SEE FIGURE 44,

MOTE: If the steering gear does not have a
sector shaft timing mark, position sector shaft
for removal by rotating worm shaft from end
of travel one half of the total worm shaft
rotations counted when rotating worm shaft
from one end of travel to the other.

Remove protector seal [53) fram trunnion cover
(521, SEE FIGURC 45.

Remave any painl ur corrosinn fram the exposed
area of sector shatt with emery cloth SEE
[GURE 45

Remave the tour lrunnion cover serews (92481 A
114 inch Allen socket reguired. SCC FIGLRF 4/

Remnve the trunnion cuver (2} Remove and
discard the seal ring [51), the two piece secror
shall seal 143) and the Teflon bavkup washer (42)
from the trunnian sover, SEE FIGURE 44,

Loogen sector shatt adjusting screw nut 1371, SEC
HEURE A9, A 34 mch socket is required.

A

Firjurs h'




remaove side
cover baolts

NOTE

remave side
cover and sector
shaft assembly

NOTE

remove sector
shaft from
side cover

remove side
seal retainer

24

10.

15

Prepare for Tud o drain and remove the six
special bofts 384} from side cover {38). A 1316
inch socket required. SEE FIGURE S0, Tap lightly
with saft face hammear an the end of sactar shafr
(461 10 tisengage seal and let drain,

NOTE: These holts are special because they
are equipped with either a ring or washer
design on the underside of the head. SEE
FIGURE 51. If you replace one or more holts,
you mus! use bolts of either design and of the
SAME SPECIAL TYPE AND LENGTH AS
THOSE YOU REMOVED. Do not use a
substitute. You can get these bolts through
your DEM parts distributor.

Remove side cover [38) and shaft assembly (46]
as a unit from gear assembly. SEE FIGURC 62,
Remove and discard seal ring (390,

NOTE: If sector shaft hangs up on housing
face during removal rotate worm shaft until
sector shaft is positioned for removal,

Remove jam nut 137 and serowe sector shafl
adjusting screw (45] vul of side cover [38) and
lift sector shall (461 oul of side cover, SEE
FIGURE 53.

Remove the side cover retaining ring (4341, SEC
HGURE b4,

Figure: &)

Figure 54




remove seal 12,

package and
vent plug

remave retainer 13

and adjusting
SCrew

remove seal 4.

and clean
vrorm shaft

NOTE:

loosen upper Th

cover bolts and
adjusting nut

remove adaptor 16.

haolts

Hemave the two piece seal [43), the Tellon
hackup washer (42| and steel hackup washer (11
from side cover {38). Discard the two piece seal
and Teflon washer. SFF FIGURE 55, Remove and
discard vent plug (3681,

[nly it replacement of retaingr (441 and or
arjusting screw 1449) 15 required, (see inspeclion
procedure #4, page 35} place the sector shall
|46) Tirmly in a soft jawed vise and unstake
retaingr using a suitshle chisel. Turn rataicer out
of sector shafll pocket and remove adjusting
screw. Diseard relainer, SCC TIGURE RE.

Rermove protector seal 111 from worm shaft
12580, Clean exposed srea ul the worm shaft
with a fine grade ol emery paper. SCC
FIGURE .

NOTE: Scribing or marking a line across the
housing 47) adaptor (20 valve body {18} and
upper cover [7) hefore disassembly will
facilitate correct alignment of these
components when reassembled,

Loosen the Tour upper cover bales (741 and
pappet adjusting serew nut 181 Tor later remaval
A 810G inch and 172 inch socket reguired, SCC
FIGLIRF Ha,

Rernoye Tour adaplor bulls (2041 and washers
IZ0B). A 34 inch socket required, SEE
FIGLRE b8

ligure 55

Figure 56 |

Figura b4
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rolate worm 14

shaft to
loosen adaptor

remove worm 14,

shaft subassembly

unstake and 9.

remove locking
washer and
screw

position rack 20

pistan and
disengage from
ball nut

WARNING

26

Hotate worm shall {2501 antil adantar (701 maves
away from housing (471, about 32 inch 118 mm)
and |er drain. Sk HGURE BO.

Remove worm shaft 1758), upper cover ()
adaptor (201 rack piston (35 subassembly as a
enit from housing (47) and place on a cloth
coversd work surface, with the rack teeth up,
SEE FIGURE B1. Remove and discard seal ring
(211 and saal ring (1941,

Unstake Incking washer [368} from locking screw
(361 in the rack pistan (35] with suitable chisel
SCE FGURE B2. Rernavr locking serew and
lueking washer frum rack piston. Discard washer.
A 38 inch Men sockel required. SEE TIGURE B3.

Position the rack piston 1351 with rack tgeth
down and disengage rack slowly from
subassembly until approwimately 1 ingh 1254 mml
ol the assembled ball nut 1254] is exposad. Wipe
the exposad ball nul dry and place retaining clip
or tape over ball return yuide 12500 Lo retain the
fuide and balls in ball nut. Camplete the remuyal
nf rack pistar from subassembly, SEE FIGURE 64,

WARNING: IF BALL NUT, BALL RETURN
GUIDES AND BALLS BECOME
DISASSEMBLED, EXTREME CARE MUST BE
EXERCISED TO REASSEMBLE THESE PARTS.
IT 15 IMPERATIVE THAT THE BALL NUT
ASSEMBLY PROCEDURES IN THIS MANUAL
BE FOLLOWED. INCORRECT ASSEMELY CAN
RESULT IN A BALL ESCAPING ANDO CAUSING
A LDCK UP OF THE STEERING GEAR. THIS
GOULD RESULT IN AN ACCIDENT.

Figure 1

Flgur B o

Figure: £4




cut and remove
rack piston
seal ring and
f-ring

unstake poppet
lockwasher

remove poppet
seat, lockwasher
and poppet

cut and remove
worm shaft seal

remoye retainers
and washers

21,

27.

21,

24,

2h.

Pusilion the rack piston [35) in & vise clamping
afains| unmachined surfares. Cut and remove seal
ring (3A] and oring (348) fram rack piston, SFE
FIGURE B5. IT the rack piston has cast metal ring
(34| remave it only i LS o be replaced. Discard
remnved rings.

(nky 1t poppet 1331 is t by replaced, unstake
lockwasher (324} from poppet seat 132) in rack
piston [35] with suitsble chisel. SEE FIGURE 66,

Then remnve pappet seat [32) Inckwasher (324
and poppet 1331 fram rack pistan 1351 A& 9716
inch sockel reguired. SCC FIGURC B7.

While halding therm stationary with pliers to
nrevent slipping, cut, remove, and discard the seal
cup 1281 and seal (270 from ball nut end of worm
shaft 1256 SCE TIGURL 66,

Remave retaining nng 141) using neadle nose
pliers, then remave retaining washar 130) hronee
washer 129) and stool washer (76 from kel mi
antd of worrn shaft (25B). SEE FIGURES GY & 70

27



remove ball nut 0.

assembly

disassemble hall 27

nut assembly
if necessary

CAUTION

remove hall 28.
return guides
and balls

NOTE

2B

It specisl mandrel GATYT is svalable lsce ranls
on page 21, place mandrel in hole at ball nut
end of worm shatt [258) and screw the ball nut
assembly (2BA1 antn mandral, SEE HGURES 71 &
72, Caretully remove mandrel and ball nut
assenbly and set aside with ball nut up.

Il the special ball nut mandrel [GA1513) is notl
available, Wi the ball nut csaembly (2641 oft the
worm shall 1256 syer the cloth work surface
cateh the balls (250 and 2500 that wall fall our,
wFE FIGURE 73

CAUTION: If one or more halls are lost o
damaged, the complete set of 28 balls must
he replaced with a service hall kit.

Then remove the tape or chip, the ball return
yuides (25F1 and the balanea of balls {2b0, 24k
from the ball nut [250). SEF FIGURF 74.

NOTE: If the set of 2B balls removed from
ball nut are to be reassembled set them aside
for cleaning, measuring, and segregating by
size into two groups.




remove upper 2.

cover, holts,
and washers

remove poppel an.
adjusting screw

and nut

NOTE

remoye upper 5|

cover retaining
ting and seal
package

remove adaptor e

fram worm shaft

Remove Lhe four loosened upper cover bolts (T4,
washers |7B) ani the upper cover (7} assembly
fram the worm shafl [25B) subassembly. SEE
FIGURE /4. Discard seal ring (Bl

Remnye the lansered nut |81 rom the poppel
adjusting serewe (91, Then twn the adjusting scraw
out of the upper caver (7). Remove and discard
back washer {10} and (-ring (104) fram adjusting
serew, SEE TIGURLE 7.

NOTE: The adjusting screw (9) and nut (G} do
not have to be removed from upper cover if
only the backup washer (10) and o-ring {104)
are to be replaced.

Remove retaining ring 42) fram upper cover (7]
with Ihe appropriste retaining nng phars, SEE
FIGURE 77. Remueve beckup washer 13 and sesl
141 SkE FIGURE 78,

Remave adapior [20) trom worm shall (258), SCC
AGURE 78. Remave and discard seal ring (8} and
o seal rings 1141,

Figure 77

Fiqurn 79
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remove retaining
ring, seal and
backup washer

unstake |ocking
washer from nut

remove hearing
lock nut

CAUTION

remove washer
and thrust
bearing packaye

3

3.

34,

b

3t

Remnue retaining ring |24) from adaptoar 120). SEF
FIGURE 0. Remove and discard seal 1731 and
Lackuy washer (221 SLC AIGUNC 41,

Unstake the tang on bearing lockwasher {12} that
i5 stateart inoa slot of beanng lspannee) lock
(11 on the worm shaft, valve subassembly. SEE
FIGUNE &2,

llsn o hreaker bar and the approprate 304 ar
1316 inch 12 point suckel on Lha serrations
clarmp worm shall carelully in g soll jpwel visg
10 hold worm shaft (258 from rotatng. Turn oft
the bearing lock nut 111) from the worm shatt
with & hook type spanner wrench or selt gripping
{proowe jointl plers. SEE HGURE 83

CAUTION: When the hearing locknut {11} is
removed the valve assembly components are
no longer retained in the valve body. Care
must be used to keep the valve assembly
components assembled.

Remove and discard hearing Inck washer (12] and
remave washar 1131, thrust washer (141, throst
hearing (15} spacer washer (16) and thrust
washer (171, SCC MNGURL 84.




remove valve a1

assembly

CAUTION

remove second 3B.

thrust bearing
package

remove poppet a9

adjusting screw
and nut from
housing

remove ang 4l

discard backup
washer and o-ring

Carefully remove valve assembly [18) intact from
warm shaft (258) and set aside Tor inspection and
assembly proceduras. SEE FIGURE 85,

CAUTION: The valve assembly (18) is the
control center of the hydraulic system. The
majar parts, which are the body and spoal, are
machined to very close tolerances and with
precision machined edges. The valve spool and
valve body are selectively fitted at the factory
and therefore these two parts are not
separately replaceable. If either is damaged or
excessively worn, the whole valve assembly
should be replaced - good performance of
power steering is not assured if
“mis-matched” valve spool and valve body are
used. Care should be exercised in the handling
of these parts to prevent damaye. Sealing
edges of the valve body bore and the valve
spool should not be broken. This will result in
excessive leakage and reduce hydraulic power.
Should valve spool (188} or other valve
components hecome disassembled, follow the
assembly procedures with cara,

RHemove the second thin threst washer 1171,
spacer washer {16 thrust begring (151 and the
thizle thrust washer (1404 from worm shall (2681,
SFF FHGLRE 886,

Lnosen nut (49) and remove not and poppel
adjusting serew (48} from housing (47), SEE
MGURE a7.

Ramove snd dizcard backuy washer 1108) and
o-ring (10 from adjusting screw (481, Remove nut
(491 if replacement is required. SEE FIGURE 88.

Figura 5
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press oul 41

housing
bearing
assemhly

CAUTION

press out 43

Upper cover
bearing

Press our bearing (401 and ratsining ring 150)
fram housing (471 arly if the hearing 15 tn he
replaced. Place suitable bearing mandrel againgt
the side cover end ot bearing and press bearing
out of the tunnion end ol bearing bure. Remove
retaining ring from beating and discard bearing.
aEE FIGURE 84.

CAUTION: If the bearing is cocked while you
press it out, it will burnish the bore, causing it
to become oversized. You will then have to
replace the gear housing.

Press hearing (50 nur of upper rover (7) with the
bearing mandrel against seal end of bearing and
orly if il is 1o be repleced. SCC TIGURE 80

This completes the disassembly of HFB1 steering gear,

47

Figura 80



inspection

@ Check to make sure (hal all sealing surfaces and seal cavities are free trom
nicks and torrasion. If any parl is nicked or corroded where sealing oceurs, you
must replace the part to insure proper sealing.

® Wash all parts in clean petroleum-based solvent. Blow them dry with air only,

WARNING WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN A SMALL EXPLOSION DR
HRE COULD CAUSE INJURY OR DEATH.

Figure 91

WARNING WARNING: WEAR EYE PROTECTION AND BE
SURE TO COMPLY WITH OSHA OR OTHER
MAXIMUM AIR PRESSURE REQUIREMENTS.

inspect rack 1. Inspect rack piston (35) teeth for cracks and

piston teeth wear, If you can datect @ step by running your
fingernail horizontally across (he Leeth surface,
yuu must replace the rack piston and sector shaft
{46). Carcfully insperr the rack piston bures and
ouler ground surfaces far damage and stone off
any burrs, SCE FIGURES 91 and 82,

inspect worm 2. Inspect the worm shall 1268} and the hall
shaft & ball [ZRC) ball track grooves for brinelling ur spaling.
nut SLE FIGLIRF 83, If aither condition exists, in

either components, you must replece wonm shaft
and ball nut assembly (25} Visually inzpact the
wornl shaft upper seal area near the serrated end
for nicks, and run your fingernail edge across (he
sealing surface to detect stens, SFE FIGURE 94,
Visually inspect the vale sponl |188) contact area
ot the worm shall fur discolaratinn from excess
heat. It either of these conditinns exist you must
replace the warm shaft, ball nut, valve, rack
pistan, adaptor, uppar cover assemily.

Figure H'] T

NOTE MOTE: i a ball (250] or {25E) in the ball nut
assembly (254) is lost during disassembly or
assembly procedures, all 28 balls must he
replaced as a set utilizing a service hall kit,
Uamaged balls would require you replace worm
shaft and ball nut assembly.

inspect valve 3. Ingpect valve spool [THBI and walve body [18A1
assembly hore for broken sealng edges. Stk FIGURE 93,

Figure 94
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CAUTION

inspect thrust
washers and
hearing

inspect housing
cylinder bore

NOTE

inspect housing
faces

&

CAUTION: The valve assembly (18} is the
control center of the hydraulic system. The
major parts, which are the body and spool, are
machined to very close tolerance and with
precision machined edges. The valve spool and
valve body are selectively fitted at the factory
and therefore these two parts are not
separately replaceable. If either is damaged or
excessively worn, the whole valve assembly
should be replaced - good performance of
power steering is not assured if
“mis-matched™ valve spool and valve body are
used. Care should be exercised in the handling
of these parts to prevent damage. Sealing
edges of the valve body bore and the valve
spool should not be broken. This will result in
excessive leakage and reduce hydraulic power.
Should valve spool (18B) or other valve
components become disassemblad, follow the
assembly procedures with care.

Inspect the thrust bearing [15) rollers tor any
deterioration. Ingpecl the thrust washers (171 and
I14) for brinelling, spalling, ur cracks. SEE FIGLRF
86. Replace the part it you detect these
conditions.

Inspect he housing (471 cylinder hore. SEE
HGURE 97, You will probably notice narmal
seoring marks running lengthwise through the
bare. Since this scaring is normal, you should not
compare it tn the scoring considered delrimental
i the cylinder hores of an internal combustion

engine, Replace the housing anly if you've tested

it for internal leakaye |as descrihed in the
troubleshooting section on page 7) and you've
deterrnined that Lhe seoring, and not damaged
seals, 15 responsible for the exvessive internal
leaknge, greater than 1.5 GPM 15.7 liters/min. .

MOTE: In running the internal leakage test
after reassembly of the unit, make sure that
internal leakage exceeding 1.5 GPM (5.7
liters/min.) can only be attributed to the
housing and not to the improper assembly of
the new seals in the worm shaft, rack piston,
and valve assembly, before you replace the
housing.

Inspect the housing (471 faces for nicks that
would prevent proper sealing. Neplace the gaar
housing it these nicks are present and cannmt be
easily removed with a finetoothed flat file without
changing the dimensional charactaristics. SEE
FIGURE 8.

Figure 96

Fiure 08



inspect housing
and side cover
hearings

inspect sectar
shaft assembly

NOTE

inspect
adjusting scraw
and retainer

Inspeet the housing bearing (40} and the side
cuver bearing far brinelling or spaliing, SEC
FIGURES 33 & 100. If pither condition exists,
replace the damaged housing hearing |40), For
the hausing bearing, follow disassembly step 41
and assembly step 1, payes 32 and 3. If the
side cover bearing is damaged, replace side cover
assembly 130).

Inspect Lhe seclor shalt 146) bearing and sealing
areas and sector teeth contacl surfaves for
brinelling ar spalling. SkE HGURE 107, Run your
fingernail edge across these areas to detect sleps,
lispect also for cracks. Remove any masking tape
from the shalt serrations and inspert for twisted
or otherwise damaged serrations. |f any of these
conditions exisl, replace the sactar shaft,

NOTE: A service shaft assembly will have the
adjusting screw {45) and retainer (&4}
assembled into it. The screw (45) and retaingr
(44) can be serviced separately if required.

Ingpect the sector shaft assernbly fur damaged
adjusting serew |46) threads. |he staked retaines
[44] must be Iocked in plare, and have no cracks.
The adjusting screw must rotate by hand with no
perceptible end play [lash). Replace adjusting
screw, It damaged. Raplace (e retainer, if
damaqed, or if the adjusting screw requires
replacement or adjustment, Hefer to the assembly
and disassembly procedires.

This cumpletes inspection of the HFB4 steering gear.

p

Hgure 100
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Assembly
Preparation
e Wash all parts in clean petroleum-based solvent. Blow them dry unly,

WARNING WARMING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN A SMALL EXPLOSION DR
FIRE COULD CAUSE INJURY OR DEATH.

WARNING WARNING: WEAR EYE PROTECTION AND BE
SURE TO COMPLY WITH OSHA DR OTHER
MAXIMUM AIR PRESSURE REQUIREMENTS.

e Replace all seals and seal rings with new unes each time you disassemble
the qear.

o Moss Gear does provide individual seals, seal rings, as well as complete and
partial seal kits, SEE FIGLIRF 102, These parts should be available through most OCW
parls distributors. {Contact your local dealer for availshility |

Assembly

install housing il It vou are installing & new housing bearing (401,

bearing and first install the retaining ring 1601 into the groove

retaining ring nn the bearing's vulside diameter, Place the
hausing (471, side cover face down on a wooden
block 1o protect the face. Using a suitable bearing
mandrel, caretully press the long end of e
bearing inta the hausing fram the (runnion cover
side until the retaining ring contacts the housing,
SEE FIGURE 1081, During this procedure be sure
the housing is square with press base and e
hearing is nut cucked. Lubricete bearing and set
housing aside,

install bearing 2. Il you are instaling a new needle bearing (5} into

into upper the upper rover (7), a suitable pressing mandrel

COvVEr must be fabricated which will pilot on the nner

diameter uf the needle bearing and have
clearance in Lhe bearing bore. Place the mandrel
auainst the letered end of hearing and press
bearing into upper cover hearing bore Trum the
valve tace side until the bearing is positioned 1.13
inch 129 mm} from upper cover valve face, Attar
the hearing assembly i pressed in upper cover
the bearing rollers must orbit and rotate frecly in
hearing shell. Lubricate bearing, SEE FIGUAE 104.

clamp valve body 3 Assemble & hydraolic fitting securely in vale body

or assembled valve (1BAI hydraulic port. Clamp valve body assembled

hody in vise ur disassernbled securely in a vise, clamping
against the hydraulic fiting or port busses.
Pasitian valve hody in the vise so thal worm
shaft, adaptor and upper cover can be sssembied.
SEE FIGURF 105,

Fiqure 105
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CAUTION

CAUTION

CAUTION

NOTE

assembly of 4.,

valve spool

assemble R,

plungers and
spring sets

NOTE

CAUTION: Use only the correct size standard
314-16 (#8) ar 9/16-18 (#6) JIC straight
threaded port, o-ring hydraulic fitting in the
valve ports. The use of a wrong fitting such
as a pipe fitting will damage the valve port
and require replacement of the complete valve
assembly.

CAUTION: Clamp valve body only as directed
and use care not to clamp against machined
valve faces or sides of valve body. This could
damage sealing surfaces or distort valve bore.
When clamping against valve port bosses do
not tighten vise with extreme force as this
could distort valve ports.

CAUTION: The valve assembly is unique to the
particular HFG4 steering gear flow rate
application. Use only the specified valve
assembly replacement to ensure proper
operation.

MOTE: If valve assembly components are not
disassembled go to assembly procedure #7.

I walve assemibly 1181 has become disassembled,
reter to the enlarged exploded view un pages 214
& 718, Assemble valve spool [1HB) into valve
body {1BAL The end of the valve spoal with
identification grooves in the bare or in the
uridercat oe relief on the outside diameter must
be toward the adsptor side or face of valve body
atter assembly. The adaplor side ur [sce of the
valve body has two (blindl cylinder feed ol
that o not extend through o the opposile face,
On some valve hodies the cast identification #
boss is pointed on the cnd toward the adaptar
side or face, SEE FIGUARE 106

Assemble a plunger (1BC), a spring 11800, and
another plunger I1AC1 in that order in the six
through holes in the valve hody (184) as shown
in the entarged awxiliary view on fold out pages.
SEE FIGURE 107,

MOTE: Some valve assemblies {18} may have
one inactive {long) plunger instead of the sat
of two reaction plungers (18C) and a spring
{180} in tour of the plunger holes in the valve
body [18A). Assemble these inactive (long)
plungers evenly as possible among the reaction
plungers {1BC) sets in the circle of plunger
holes if their original positioning was nat noted
during disassembly.

e & - lef*'
Fiqure 10/

- R

Figure 108

g

F:i.uuru 109
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NOTE

assembly of
check valve
plungers and
springs

CAUTION

assemble first
thrust bearing
package on
worm shafl

assemble worm
subassembly
into valve
assembly

assemble thrust

bearing package

assemble
bearing
lockwasher
and nut

CAUTION

torque bearing
lock nut

B3

5.

10

11,

NOTE: Two ail transfer holes in the circle of
plunger holes as designated in the enlarged
view are too small to accept plungers.

[T the chack valve plunpers have bacome
disassembled. Assemble a ball 118F) and conical
gpring 11861, small end trst, ina the o chack
valve plungers (18F1 Assemble nne check plunger
assembly, & spring 11801 and then the other
chack valve assembly intn a plunger hole 45
shawn in the exploded view. Spring end ol check
valen plungers must be facing loward the spring
{1601, SCE FIGURC 108,

CAUTION: You must have a full complement
of reaction plunger sets, inactive plungers and
a check valve plunger in the circle of plunger
holes for the valve assembly ta function
properly. Only two oil transfer holes in the
circle of plunger holes should be empty.

Assernble a thick thrust washer (141, spacer
washer {16), thrust bearing (15 over spacer
washer, and a thin thrust washer (17} an the
input Iserrated! end of warm shaft 12681 and
against worm shaft shoulder. SEC FAIGURC 109,

Assemble the input |serrated) end of the worm
shaft 1268} with bearing package into the adaptor
end of the valve spnal (188 bore as described in
grucedure #4, until shaft and bearing assembly
stops against the spoul. SEE FIGURE 110,

Assemble the other thin thrust washer (171,
spacer washer 116), thrust bearing 116) puer
spacer washer and tnick thrust washer (14] onto
the input Iserrated) end of worm shafl 12581 and
against the valve spool (18B), SEE FIGURE 111,

Assemble washer 1131 then 7 new bearing Inck-
washer 112) onto warm shaft 1258} The intornal
washer langs mosl snter slol in o worm shalt and
the external tangs of bearing lockwasher musl
tace out. SEE FIGURE 112, Assemble bearing lock
nut [11), large chamfer side in, onto threadad
diameter of worm shaft until components are at
solid height and snugy syainst valve spoal (180),

CAUTION: Be sure that spacer washers (16)
are encircled by thrust bearings (15).

Torgue the bearing nut 1177 10 30 Tt Ibs. 41 N
m} 1o seal the components, Back the nut off and
then torque to 15-20 ft. Ihs. [20-2/ N m). SEE
FIGURE 113. Back the nut off approximately 20
degrees and bend one tang of lock-washer {17]
into & matching nut slot, SEE FIGURE 114, &

Figure 110

Figure 111

Figure 112

Figure 113

Figure 114



check worm T2

shaft rotation

NOTE

assemble 18.

washer seal
and retainer
into adaptor

assemble seal 14,
rings

assemble 15.
adaptor on

waorm assembly

NOTE

hook type spanner wrench, a 3/4 or 13/16 inch
12 print socket and a ft. b, (N ml torgue
wiranch required.

Check for free rotation of worm shaft (258} in
valve assembly 118) and for perceprible end play.
SEF HGLRE 115,

NOTE: The worm shaft in the above assembly
should rotate at 3 to 5 inch Ibs. (.34 to .57
N m). No end play should be evident.

Assemible new back up washer (271 and then
mew seal 1231 inle adaotor (201 su that seal lips
are tacing oul of seal cavily, SEE FIGURE 116,
Assernble retaining ring (241 SEE FIGURE 117,

Coar sach new seal ring liberally with claan
grease far retention and assemble new seal ring
{210, and new sesl ring 11941, new seal ring (6
and lwo new seal rings (1941 in the appropriate
recesses provided in bolh sides of adaptor 120),
SEE FIGURE 118.

Aasemhle the adaptor {200 onto the rack piston
end of worm shafr 2064} assembly with the side
with Tour threaded holes against the fara of the
valve assernbly and Lhe poppet adjusting scrow
holes and cylindsr feed holes in adeptor and valve
hody aligned (18}, SEE HGURE 119,

MOTE: If a line was scribed across these
components before disassembly you can now
utilize the line to align these components.

Figure 115

.I'-ignrn 110

Il'igurfz 117

.Figum 118 |

Figure 114
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assemble 16,

upper cover
seal. washer,
retaining

ring and

seal ring

assemble poppet &5

adjusting screw

assemble poppet 18.
adjusting
screwve nut

tape worm 14,
shaft
serrations

4]

Un a clean work surface, assernble new seal (4)
into upper cover {7 with the seal lip facing the
upper cover bearing, Grease and sssemble back-up
wagher {3), SFF FIGLRF 170, Install rataining ring
(1 securely into the npper cover retaining ring
groave. Usn appropriate retaining ring oliers or 8
srall scrow driver. SCC FIGUAC 1271, Apply clean
grease Gberally o new sezl ring 181 znd assamble
it inty the racess rovided in e upper cover
mgunting face,

Assemble new hack up ring 1101 on adjusting
serew (9], Coat new aring (1041 liherally with
clean grease or il and assemble it carcfully over
the non-threaded end ol adjusting screw. SEC
HGURE 122, It the adjusting screw has been
remnoved from the upper cover, thread the screw
through the upper cawvar |7 from the adaptor
face side until (GG inch (14 mm| af thread i3
exposed beyond the boss. SEE FIGURE 173

Assermble poppet adjusting screw nut (6, if o
was removed, unlo e adjusting screw (91 finger
tight, Final adjustment and torque must be made
later.

Tape e worm shall 12581 serrativns and lightly
coat the remaining portion of the worm shafl
with ail, SFF FIGLIRF 724,

Figure 1701

Figura 124



install upper 0.

cover

assemble 21

Upper cover
bolts and
washers

aszemble ball 27,

nut assemhly
an warm shaft

install ball nut .

on worm shaft

WARNING

NOTE

Install upper cover |/] assembly carefully over
warm shaft (25B] serrations aligning the poppet
adjusting screwe (8) with the adjusting serew hole
in the valve assembly {18} and adaptor assembly
{20}, Insert the poppet adjusting screw thraugh
it's hole in the valve assembly and engage the
adjusting serew hale in the adaptor untl the
adaptor and upper cover are piloted and
positioned against the valve assembly mating
faces. SEC FIGURE 125.

Assemble four upper cover bolts [78) and washars
[7B). Carefully tighten the bolls while checking
that the adaptor (20| valve assembly (1Bl and
upper caver (7) faces are properly piloted and
positianed with all seal rings in place. Torgue
bolts to 2535 fi. ths. 134-47 N ml of dry, or
21-27 fr. bs. {7837 N m) if lubricated. 9116 inch
sackel required. SCC FIGUAE 176

Remove worm shett as assembled from vise and
alace it an a clean cloth eovered work surface to
retain loose balls. Hold the piloted end of mandrel
and ball nul assembly 12541 against the bottom
end ot the worm shaft 12581, Rotale worm shaft
to engage ball nut assembly in the worm ball
granve and position ball nut haltway along the
worm shaft ball groove length. SEE FIGURE 127

It ball nut 12501 is campletely disassembled nstall
it onto shatt (2581 so hat the end with a krge
rhamfer goes on last, SEE FIGURE 128.

WARNING: INCORRECT BALL NUT ASSEMBLY
CAN RESULT IN A BALL ESCAPING AND
CAUSING A LOCK UP OF THE STEERING
GEAR. THIS COULD CAUSE AN ACCIDENT,
EXTREME CARE MUST BE EXERCISED TO
ASSEMBLE THE BALL NUT, BALLS AND BALL
RETURN GUIDES CORRECTLY.

NOTE: If the original set of balls are being
reassembled, they must be segregated by
micrometer measurement into a group of 14
large balls (25D and & group of 14 smaller
spacer balls (25E). The small spacer balls were
originally colored hlack for identification as are
the spacer balls in a service ball kit. The sat
of vriginal large {working) balls will measure
0005 inch (01270 mm) larger than the
spacer balls. SEE FIGURE 129.

R

Figure 129
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assemble 22 balls
into ball nut

WARNING

install ball
return guide halves
and balls

CAUTION

WARNING

retain ball return
guide with tape
or clip

42

24

28,

26.

To assemble the set of balls align hall nut {260)
ball access holes over the wurm shalt bal
grooves. Insert 22 balls {of the 2B total)
alternately ane large ball (25(1] then ane small
(spacer) ball (25E) into the same hall sccess hole.
SEE FIGURE 130. Use the eraser end of a penail
to work each ball down the same ball groove
path on one side of the worm shalt and around
and up toward the other ball aceess hule. SEC
FIGURE 131, Whan the 2Znd ball iz inserled, Ui
first ball will be visible ar the secand ball sccess
fivle and on the opposite side of the warm shaft.

WARNING: BE SURE EACH BALL INSERTED
STARTS DOWN THE BALL GROOVE ON THE
SAME SIDE OF THE WORM SHAFT. DO nNOT
ALLDW THE WORM SHAFT OR BALL NUT TO
ROTATE DURING BALL ASSEMBLY
PROCEDURES UNTIL THE BALL RETURN
GUIDES ARE RETAINED IN THE BALL NUT.
SUCH ROTATION COULD MOVE A BALL OR
BALLS INTD THE DEAD TRACK BEYOND THE
BALL RETURN GUIDE FASSAGE OR LDOP
RESULTING IN BALL LOSS OR STEERING
GEAR LOCK-UP.

Coat the ball return guides 1250 liberally with
grease and inserl the remaining B balls allernalely
large and small |blackl into & guide halt. SEE
FIGLIRE 132. Join the guide halves tagether and
firmly seat this subassembly ino the ball acrass
holes in the ball nut 126C1 SEC TIGURC 133,

CAUTION: The grease must hold the balls in
the return guides until the guides are seated in
ball nut.

WARMNING: DO NOT SEAT THE BALL RETURN
GUIDES WITH A HAMMER. DAMAGE TO THE
GUIDES CAN RESULT IN SUBSEQUENT LOCK-
UP OR LOSS OF STEERING.

Apply tape or clip to ball nut assembly o retain
the ball return quides in place, SEE FIGURL 134.

Migure 131

Figure 132

\‘.

Figure 133

Figure 134




check ball nut 21,

operation

assemble seal 78.

components on
waorm shaft

CAUTION

assemble 24

retaining
ring

WARNING

prime coat rack 40.

piston threaded
holes and mating
parts

install rack 31,

piston, O-ring
and seal ring

CAUTION

Carefully rotafe the ball nut 12564} assembly for it
full travel, while ehecking tor binding and assuring
that all 28 balls are in the correct closed
recirculating path or loap. SFF FIGURE 135,

Assemble steel washer |26 on the lower end of
warm shatt (2581, Assemble new seal |27) with
the sharp edged face against the stoel washer,
the new saal cup |24) with the cupped side nver
the chamfered face of the seal, bronze backup
washer (28] and the retaining washer (30} with
ils counter bare facing out. SEE FIGURE 138,

CAUTION: Use care that the above seal
components are assembled in correct sequence
and that the seal, seal cup and retaining
washer are facing in the direction stated to
insure proper sealing.

Compress the ramponents just asssmbled againgt
the shoulder of the worm shatt and assemble
rataining ing 1311, Bz sura the retaining ring is
firmly seated in its groave in the warm shalt and
in the retaining washer (30} counter bore, SEE
FIGURE 137

WARNING: IF THE RETAINING RING IS NOT
PROPERLY SEATED THE SEAL PACKAGE MAY
BE DISLODGED DURING OPERATION CAUSING
LOSS OF POWER STEERING IN ONE
DIRECTION.

The threaded hale an top of the rack piston 135)
and 1l the poppet seat (37} is removed, the
threaded hole in large end face of the rack pistan
must be clegned wilh clean glear solvent and
blnwn dry with clean air. Apply “Locquic” Grade
“T", primer o these twa threaded holes in e
rack piston, to the “tleaned” lacking screw (36
threads and to the new popper seat (37] threads.
Allow ten minules fur thresds o dry. SEE
FIGLRE 134,

Install newr rack piston back up O-ring (3481 and
then the new Teflon seal ring (344) or it
applicable, jusl the cast metal pistan ring |34)
anto rack piston i35, SEE FIGURF 139, Do not
aver expend these rings as you install them,

CAUTION: The O-ring (34B) and Teflon riny
(34A) are not interchangeahle with the cast
metal ring (34).

Figure 115

T

Figure 3!?I
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place rack pistan 32

in vise, apply
“Stud Lock”

assemble poppet, 4.

lockwasher and
poppet seat

hend lockwasher 34

to head of seat

WARNING

begin to i

assemble worm
shaft and ball
nut into rack
piston

44

Clamp rack piston {35) firmly in a saft jawed vise
with teeth facing up and access to worm shafll
bore, pogpet hole gnd ball nut locking screw hole.
If the poppet (331 is being replaged, spply "Stud
Luck" Lo the new poppetl seat [32) threads and
lhe rack pistan poppel hole threads. SEE

AGURE 140,

Assemble new pappet (33] and new lockwasher
[328) into rack pistun (35} poppet hule, Serew
new poppet seat (321 ntu e poppel hole with
the luckwasher correctly positioned in the slot
provided, SEE FIGURE 141, Torque poppet seat to
2530 . lhe. (34-41 N om).

Bend up the radivsed side of lockwasher [32A]
firmly against the adjacent side ol the poppel
seat head. SEC TIGURL 142,

WARNING: IF POPPET ASSEMBLY
PROCEDURES ARE NOT ADHERED TO, THE
POPPET SEAT COULD BACK DUT CAUSING
DAMAGE THAT COULD RESULT IN LDSS DF
POWER ASSIST.

Apply clean greass (o sedl cup 1281 and enter the
worm shall 12581 and ball nut assembly 1244}
into the rack piston (35 bore. As the ball nut
approaches the large hare, align the conical hole
in the hall nur with the threaded locking scrow
|36] hole in the rack piston. SEE FIGURE 143,
Slip ball nut inta pistan bare until the ball guides
are held in place by the rack piston and aboul 1
inch 125 mm) of ball nut is oot of the rack
pistun, Remove the guide retaining clip or tape
from ball nut and complete the entry of ball nut
inlo rack pistun bare, SEE HGURE 144,

&

iure 14

Figurir 147

i-igura 144



assemble locking 6.

screw and washer

NOTE

stake locking 3.

washer

WARNING

NOTE

WARNING

position housing 38.

in vise

aszemble 3.

poppetl
adjusting screw

Apply “Lactite Hydraulic Sealant” to the threaus
of Incking screwe 136) and assemble locking screw
and the new locking washer (3BAl into rack
piston (30]. Pogition the taby on the Incking
washer toward the ball nut end of the mek
piston. SEE FIGURE 145, Torgue lucking screw 1o
30-35 ft. Ibs. (41-47 N m). 38 inch Allen socker
required, SCE FIGURF 146

NOTE: The locking screw head and locking
washer will not necessarily be seated against
the rack piston when screw is properly
torgued.

Stake |bend up) the raiused side of the lncking
washor [3GA] firmly againgt one flat of hex head
on Jucking serew (361 Remove subassembly fram
vise. SEE FIGURE 147

WARNING: IF THE BALL NUT LOCKING
SCREW 1S NOT STAKED CORRECTLY IT CAN
BACK OUT AND HEAVILY SCORE THE
CYLINDER WALL. THIS COULD RESULT IN
LOSS OF PDWER STEERING.

NOTE: Allow "Loctite Hydraulic Sealant’” 20
minutes to dry betore adding oil to gear.

WARNING: DO NOT ALLOW BALL NUT AND
RACK PISTON TO ROTATE TQ THE EXTREME
LOWER END OF WORM TRAVEL BY IT'S OWN
WEIGHT WHILE THIS SUBASSEMBLY 13 NOT
CONTAINED IN THE GEAR HOUSING. THIS
COULD DESTROY THE SEAL PACKAGE AT
THE LOWER END OF WORM, CAUSING LOSS
OF POWER STEERING IN ONE DIRECTION.

Position the houging 147] firmly in vise as it was
for disassambly procedures. SCC TIGURE 148,

I puppet adjusting serew (48] has been
disassembled, apply clean grease or ail likerally o
a new back uy washer (101 and new O-ring
(104), Assernble new back up washer then naw
O-ring rarefully onto nen-thrsaded end of poppet
atjusting screw and intu groove provided. SFF
FIGLIRF 149,

Figure 145

FHgure 146

ligure: 149
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install poppet
adjusting screw
assembly

assemble
adjusting
screw nut

grease seal and
housing bore

insert the
assembled rack
piston assembly

position adaptor
against housing

NOTE

assemble adaptor
holts and
washers

4k

40,

41.

44

44

&4,

4h.

Install and turn poppet adjsting screw (48]
assembly into the hole provided in- hansing 1471
leaving 88 inch (22 mne ol exposed adjusting
serew thread. SEE FIGURE 150.

Assemble nut 149 vt expused adjusting scrow
1481 Tinger tight, Finsl adiustmant o e mads
later,

Apply & generous amount of clean gresse to the
Teflon pistan nng (344) or cast mezal ring {341 on
assemble rack piston and o the housing rack
piston bore. SEE FIGURF 151,

Insert the assermbled rack pisten 135) into housing
{47} and position rack teeth to be visible through
the sie cover opening and the poppet [33) in ling
with poppet adjusting serew (48] As the rack
piston enters the housing hore compress piston
ring (341 or (3441 with your fingars and worlc the
rack piston into the assembled position. SEE
FIGURE 152.

Align the balt hales and il ransfer hole in the
adaptor 1200 with the belt holes and il transfar
hole in the gear housing 147), The poppat
adjusting screw 18] 0 e adaplor must align with
poppet [33) and seal ring [19A) and 1270 must be
in place. Remove tape from worm shalt serations
and rotate worm shatt it required to position
ataptar against housing: SEE FGURE 153.

NOTE: If a line was scribed across these
components before disassembly you can now
utilize the line to align these components.

Assemnble faur bolts {20A4] with washers (208
through adaptar 120) inte housing 14/1. Torque
boults to 70-80 fr. Ibs. (95108 N ml o dry or
47-57 1. |bs. (B4-77 N ml if lubricated. A 314
inch socket reguirad, SEC FIGUAL 154,

Figure 150

Figure Thd



assemble 40,

adjusting screw
and retainer

WARNING

grease side A7,

cover bearing

CAUTION

NOTE

CAUTION

If the adjusting screw {45) has been remuved
from the setar shatt 146), clemp the sector shall
nto @ soft-facen vise hy gripping the serrated
end. Coar the expanded and of the new adjusting
screnw with a suitable grade of whee! bearing
grease and insort o recess inoend of sestor
shall, Thread @ new sector shaft scrow retainer
1441 inle the sector shaft and adjust 1o permit
free mtation of sector shaft adjusting scrow by
hand withoul perceptible end play OO0 to 002
in. (03 mml loose], Stake [he pew retaingr into
the two slots provided using @ suitable punch and
afain check treadom of adjusting screw
movemant and end play. SEE FIGURE 155,

WARNING: USE CARE IN SECURELY STAKING
THE RETAINER (44) INTO THE SECTOR
SHAFT SLOTS. A RETAINER THAT IS
BROKEN OR CRACKED DURING THE STAKING
PROCEOURE MUST BE REPLACED AS IT
COULD RESULT IN THE SECTOR SHAFT NOT
BEING RETAINED AND THE LOSS OF
MANUAL AND POWER STEERING CONTROL.

Apply & geaerous amount of clean wheel haanng
greasa (o nol substlilute another wpe of greasel
1 the bearing in side cover [38). SCC

FIGLRE 148

CAUTION: Use only wheel bearing grease. This
bearing is sealed and will receive no |ubrication
from the hydraulic fluid in the gear. Without
wheel bearing grease, the bearing could wear
prematurely.

NOTE: If the service replacement Teflan
backup washer (42) is not an integral part of
the service replacement seal {43), see
alternate service construction on exploded
assembly foldout page, examine the lead-in
chamfer or radius on the side cover (short) end
of sector shaft (4G) bearing diameter. SEE
FIGURE 157. If rough edges can be felt by
drawing a thumb nail across the lead-in
chamfer or radius on the end of sectar shaft,
skip procedures 448, #49, #60 and follow
procedures #51, #52, #53.

CAUTION: Follawing procedures #48, #49,
#580 with the sector shaft that does not pass
the “thumb nail test”, and a replacement seal
{43] that does not have the Teflon washer
{42) integral to it can result in the seal being
destroyed when assembling sector shaft into
side cover.

Figura 155

R
Higure This

Figqure 157
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assemble side 18.

cover seal pack

CAUTION

WARNING

assemble 49,

retaining ring

install sector all,

shaft into
side cover

assemble steel A1

and Teflan
washersg into
side cover

assemble 52,

retaining ring
and seal

CAUTION

4n

Assamble the steel backup washer (47) o side
covel 381, Assernble a new Toflon washer [42)
then a new two piece sedl 430, or 8 new two
meca seal (420430 thal has the Tellun washer
integral to it, into the side cover, such that the
wards “Uilside™ are visible atter the seal i3
assemhled. SEE FIGLIKE 7458,

CAUTION: Be sure that a separate Teflon
washer (42} is not used with a service two
piece seal {42/43) that has the Teflon washer
integral to it

WARNING: THE WORDS “QIL SIDE" MUST
BE VISIBLE ONCE THE SEAL IS IN PLACE.
OTHERWISE, THE SEAL WILL NOT FUNCTION,
WHICH COULD RESULT IN A LOSS OF POWER
STEERING ASSIST.

Agsereble the side cover retaining ning 1934) o
the ting yrovve vl the side cover |38), SFF
FIGURE 158,

Apply & generous amounl of clean grease o the
short bearing area of the sector shaft (161 Ingerl
the sector shatt caretully into the side cover [38),
arrew in the sector shaht adjustng screw (451
caunter-clockwise in the side cover gnail the
screw reaches salid height, Then, rotate the
adjusting serew clackwise ana turn, sa that the
side cover will rotate frealy on the sactor shaft
SCL FIGURE 160, Go to procedure #54.

If the raplacament Teflan washer {42} 15 not an
integral part of the two-piece seal (431 and the
sector shaft (46) did not pass the “thumb nail
tesl”, assemble the steel backup washer (471 and
then the new Teflon washer 1421 inle the side
cover (38| bearing bore, SEE FIGURE 161,

Shide retaining ring 1434 onto the side cover pnd
of sector shall [46). Assemble the new two picce
seal (131 onto the end of the seclor shaft about
1 inch {254 mm). The words “Dil Side” on the
seal must face toward the sector shaft. SEE
FIGURE 162,

CAUTION: Be sure the two piece seal remains
carrectly assembled and that the vent plug
{388} has been removed during these
procedures,

Figure .159

Figure 160

Figure 161 |

Figure 162



install sectar
shaft into
side cover

install jam nut

assemble vent pluy

WARNING

install side
cover seal ring

center rack
piston

WARNING

Be sure the side cover hearing, the sector shatt
bearing diameter and seal are well greased, then
insert sector shall (461 assembly inta the side
cover |48) bearing for sbout B turns of the
adjusting screw 145), Slowly and carefully work
the two piece seal [43) down the sector shaft
and squarely into the side cover unlil il s past
the retaining ring groove. Then work the retzining
ring {4341 into the retaining ring groove, Use an
appropriate hlunt end punch or punches, SEE
FIGURE 183. Carafully wrn the adjusting screw
145 through side rover until it reaches solid
height then back screw one ten, so that the side
cover rotates frooly an sectar shaf

Install the sector shaft adjusting screw jam nut
[37] antn the sector shaft adjusting screw 145] &
tew threads. Hra! adustmeant will be made later,
SEE HBLRE 164,

Press a new vent plug (3600 inw the hole
provided in the side cover [38) ontil the plug i
flush. SEE FIGURE 165,

WARNING: DO NOT WELD OR OTHERWISE
PLUG THIS HOLE IN ANY PERMANENT
MANNER. THIS 15 A SAFETY VENT WHICH
FUNCTIONS ONLY IF THE SIDE COVER SEAL
FAILS. IF THE SEAL FAILS AND THE FLUG
CANNOT VENT, THE STEERING GEAR MAY
I.OCKUP DR OTHERWISE MALFUNCTION.

Apply clean grease 1o the new side cover seal
ring 1391, and assemble it anta the side rover
1381, Apply enough grease to hold the seal ring in
place. SEE FIGURE THB,

Hotata the worm shaft 258} until the timing
mark that is at the center of the rack piston {35)
s in the center of seclur shafl vpesing n housing
T This will cenler the rack piston, SEE
HGURE 167,

WARNING: IF THE RACK PISTON IS NOT
CENTERED WHEN SECTOR SHAFT IS
INSTALLED, GEAR TRAVEL WILL BE
SEVERELY LIMITED IN OME DIRECTION. THIS
COULD RESULT IN AN ACCIDENT.




inslall sector Al

shafl and side
cover assembly

MOTE

NOTE

CAUTION

install side ha.

cover bolts

install trunnion B,

cover washer
and seal

CAUTION

WARNING

hi)

Remove any old tape fram sectar shiafr (46
serrations and apphy ane laver of new Epe w
shall serrationg and bolt groove, nstall seclor
shatt end side cover assembly inlo housing 1471,
Ihe sector shaft center tooth space or looth as
indicated by the timing merk on the end ot sector
shaft must engage the rack piston (35 center
toath or toath space as indicatad by a uming
mark on the racl piston SFE FIGURE 168 & 164

NOTE: The earliest model HFG4 steering gears
were manufactured with a sector shaft tooth

and a rack piston tooth space in the center of
travel position.

NOTE: If there is not a timing mark on the
end of sector shaft (46) add a timing mark
before assembly, with chalk or marking pencil
on the end of the sector shaft in line with the
center of the center tooth space or center
tooth, whichever is central on your sector
shaft.

CAUTION: Be sure seal ring {39} is in place.

Inszall the six special side cover balts [38A)1 into
the side cover and torque them to 150170 fr.
s, 1203230 N m) if dry or 108728 1. |hs
[146-174 N m] if lbricated. 1318 inch socket
regquired. SCC FIGUAC 170,

Place the trunnion cover (e extenor tace cown
an a bench and install the new Teflan baclup
washar 1421 ad then the new twa pirte seal (43
ar the new two piece seal 142/43] that has the
Teflon washer integral to it. The words “0il Side”
un the seal must be visible after assermbly, SEE
FIGURES 171 and 172.

CAUTION: Be sure that a separate Teflon
washer 142] is not used with 2 new service
two piece seal {42/43) that has the Teflon
washer integral to it.

WARMING: THE WORDS “DIL SIDE™ MUST
BE VISIBLE ON THE SEAL AFTER IT IS IN
PLACE. IF NOT, THE SEAL WILL NOT
FUNCTION, AND A LOSS OF POWER
STEERING ASSIST MAY DCCUR.

Figure 172




install seal Lt
ring

install B2,
trunnion cover

and screws

assemhble b3,

sector shaft
protector seal

assemble worm fid,

shaft protector
el

Grease the new trunnion cover seal ring 1817 and
install it inta “the. trunnivn cover 167 saal ring
qronve.

Pack sesl drea of soctor shatt (46) with claan
fugh' temperature industrizl grease per Ross
specification D45231, Mubil temy 1 or 2 or
equivalent. Install the trunnion cover [52), SCC
FGIRE 173, Install the tour trunmion cover
screws [52A) and toroue them to 13-23 11 bs.

(BT N om)if dey or T1-16 1. s, 11522 W )

il lubricated. SFE FIGLIRE 174,

Ramave tape ram the seclor shall serralions,
Add more of the special grease 1a the cupped
gide af seal |23) and assemble over sector shall
{46) and trunnion cover {b2). SEE FIGUHE 175,

Add tha special gressa to cupped side of
nratectar seal (11 and assermhle seal over worm
shaft 125B) and upper cover (7). SEE HGIRE 176

This rompletes assembly of the HFG4 steering gear. Hefore you install the gear
onty the vehicle, make final adjustments deseribed an page 52, All ports shauld
b plugged ustl unit i installed in vehicls,

Foure 173

Figure 175

i

Fiqure 176

b
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Final Adjustments

center steering
gear

NOTE

tighten
adjusting screw

NOTE

loosen
adjusting screw
and note torgue

adjust
atljusting
SCrew

1.

lo center the steering gear, rotate worm shaft
1258) unul the trmng mark on the end of sector
shafr 146) is pernendicular 10 the warm shaft,
sEE FIGURE 177 & 12 point 34 ar 13116 inch
hox end or socker required.

MOTE: Warm, valve thrust bearing preload
adjustment was accomplished in assembly
prucedure 11, page 38.

Tighten sectar shaft adjusning scrow (451 to
provide 1520 inch Ibs. {1.7-2.3 N ml of torgue
reguired to rotate the woerm shafl (2581 Urough
O07 eyl side ol vanler, SEE FGURE 178,

MOTE: This precedure will properly mesh and
seat the rack piston teeth and sector shaft
teeth for final adjustments.

Loosen sactor shatt adustng screw 143 ane turm
and nate maximum orgua raquiced 1o rotate the
worm shaft 1Z5B]1 throngh 1B0° each side of
center,

Adjust sectar shafr adjusting sceew 145) 10
inuresse maximom torgue noted in procedure £3
by 2 tu 4 inch lbs. .23 tu 45 N m). Torque jam
nut 137 using g 39 ineh suckel, o 4015 T Ths,
(54-61 W mi and check worm shall (orgue syain,
Readjust it worm shatt torgue exceeds 15 inch
lhs, 11.4 N mj.

This cumpletes the final adjustments of the HFG4 gear to e made hafora it is
installed inlo Uhe vehicle's steering system. Install the gear by following
instrugtions in the vehicle shop manual, Then fullow the succeeding scotions of
this service manual (HFBA on “HYDRAULIC FLUID™ and “TILLING AND AIR
BLEEDING [HE SYSTER" which also includes instructions Tor adjustment of e
adjustable poppet valves.

e s

Fiqure 1/

igurn 171



Hydraulic Fluid

Keep Lhe sleering system fillad with ane of the tollowing fluids:

AUTOMATIC THANSMISSION FLUID TYPE “C" ur “F"
FIRD SPEC. M2C138C)
AUTOMATIC TRANSMISSION FLUID DEXROM ||

SHELE RBTELLAT oo vnmesisrmmsmmsrais ey cesaoAk 30
MEOBIL wivsimiziz s TREsTeEE e S E TOW3
ARtIAND oL e s R I e o AR RE TOWE]
PRI st i s S e AR T0WA0
TEXACO ....... e eAE TOWAD
MOBIL e SRR TWAD

WARNING: COMPLETELY FLUSH THE STEERING SYSTEM WITH ONE DF THE
RECOMMENOED FLUIDS ABOVE ONLY. DO NOT MIX OIL TYPES. ANY MIXTURE
OR ANY UNAPPROVED DIL COULD LEAD TO SEAL DETERIORATION AND
LEAKS. A LEAK COULD ULTIMATELY CAUSE THE LOSS OF FLUID, WHICH
COULD RESULT IN A LOSS OF POWER STEERING ASSIST.

Filling and Air Bleeding the System

CAUTION: For steps 1 and 2, do not turn the steering wheel. Otherwise, air may
be induced inta the system.

bl the reservair nearly full. Crank the engine for 10 seconds withaut, if possible,
allowing it to start, |1 the enging does start, shat it down immedistely, Check and
refill the reservoir, Repeal 4l least throe times, pach fime checking and refiling the
FRSERIN.

CAUTION: Do not allow the fluid to drop significantly or run out of the reservoir.
This may induce air into the system.

Slarl the engine and et it wdla tor 2 mirutes. Shut the enging ofl and check the fluid
level in Lhe resarvoir,

atart the engine again, Steer the wehiche from full left w full rght 1o several times,
Add fluid, as necessary, 1o the il line on the dipstick,

NOTE: Poppets, equipped on the gear, must be adjusted so that they relieve
pressure at full left and right turns to aid in the removing of air from the
system. At this time, make sure any poppets are properly adjusted. If they are
not, adjust them in accordance with section 4 (page 19) and repeat step 3.

B



Warnings for Proper Steering Gear Operation
WARNING: DO NOT WELD, BRAZE DR SOLDER ANY STEERING GEAR OR
SYSTEM ARM COMPONENTS.

WARNING: MAXIMUM FLOW UNDER ANY CONDITIONS MUST NOT EXCEED
YEHICLE MANUFACTURER'S SPECIFICATIONS.

WARNING: MAXIMUM OPERATING PRESSURE MUST NOT EXCEED 1750 PSI
{120.7 bar).

WARNING: ALWAYS CAREFULLY INSPECT ANY STEERING COMPONENT WHICH
HAS BEEN (OR 1S SUSPECTED TO HAVE BEEN) SUBJECTED TO IMPACT.
REFLACE ANY DAMAGED OR QUESTIONABLE COMPONENT.

Steering System Maintenance Tips
—Prevent internal battoming of the steering gear. Carefully check axle stops to be
sire that they meet the manufacturar’s specificatinns.
—Regularly chack the fluid and the flud level in the power steering reseivoir,
Keop tires inflated to correct prossure,
—Always use a puller, never & hammer or torch, to remove pitman erms.

—Investigala snd inmediately correcl e cause ol gy play, ratle, oroshimny in any
parl ol e steering linkage o steerng mechanism,

Aemovn the rause of steering rolumn misalignmant.

—Encourage all drivers 1o report any mallunctions or sccidents that could bave
damaged steering companents.

—Du not attemal o weld any broken steering component. Replace the component
will origingl eguipment unly.

—n nor eold straightan, hot stramhtan, or bend any Steering system companant.

—Always clean off around (he reservorr filler cap before you remove it Prevent dirl or
other foreign matter Trom emtering the hydraulic syslems,

—Imvastigate and correct any external |eaks, no mattar how minor.
—Replace filters and pumps 10 compliance with specitication.

—II extended stationary use of vehicle 5 developing excassive hydraulic Tuid
lemperatures consull vehicls manufacturer Tor susliary cooling msthed,

Maintain grease pack applied behind the input and autpur shaft's protector seal as o
general maintenance procedure.
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