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HF54 Integral Hydraulic Power Steering Gear

This steening pear was specifically designed for mator trucks. Our design experience with
previous models of hydraulic power steering gears have been incorporated into thes product

Design Features

1.

Preloaded Linear Spool Valve—Ths device prowides
TESpOnSVE Steering control

Precision Roller Bearings—~Allow the steering gear 1o
operate with high effcency and reversibility

Unloading Valwes—Funish power sieening pumg
protection and reduse pressure o unload sieenng linkage
a1 the ends of s1eering gear 1ravel

Recirculating Balls—Combines hegh mechanical efficiency
with smooth operation

High Temperature Seals—These specially developed seals
may be operated intermattently a1 250°F (121.1°C)

Manual Steenng Capability—Provides for steering camrol
in the event of hydraolic fadure

Auxiliary Porting Awailable—For auxhary cylinder control

seal Prneciors—Prowide protection from harsh
BAViranment



Definitions

NOTE: A NOTE gives key information to make a procedure easier or quicker to
follow.

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

WARNING: A WARNING REFERS TD THODSE PROCEDURES THAT MUST BE
FOLLOWED FOR THE SAFETY OF THE DRIVER AND THE PERSON
INSPECTING DR REFAIRING THE GEAR.

The product represenied herein s protected by United States patent No. 3, 047, 087

ETHN INC. 1586
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Introduction
Service Manual for Model HF54

This service manual has one purpose: 10 guide you in mantainmg, iroubkeshooting and
servicing the HF54 Hydrapower™ integral power steerng gear.

Material in this manual is organized 50 you can work on the HFS4 and get results without
wasting time or being confused. To get these results, you should review the contents of thes
manual betore you begin any wark on the HF54,

The section of this manual on Geneval Design and Operation, treats the major parts of the
HF5 and explans how they function 1ogether, The knowledpe you acquire from rewiewing
this section should assist you in solving your steering problem.

This manual also containg troubleshooting nformation and checklists. With them, you can
diagnose a stearing problem without removing the HFS4 from the vehicle. If you must
sorvice the HFS4, the checklisis will help you to determing where the problem may be.

The three-column format of the Repairs, Adustments, Dsassembly, Inspection and Assambily
sections will make it easier for you to service the HFB. Column 1 gves a brief key for
each procedure. Column 2 explaing in detail the procedure you should follow. Column 3
ilustrates this procedure with photographs, Pay special attention 1o the notes, cautions and
WAnINgs.

A foldout page with the same typical HF54 exploded assembly view on both sides is
provided in this manual. The companent part names and item numbers assigned on this
axploded assembly view correspond with names and item numbers lin parentheses) used in
the disassembly, assembly and other procedures set forth i this manual. When this exploded
assembly view page is folded out, you can easily identity components and locate ther
relatve position on the exploded assembly view as you follow the disassembly, assembly and
other procedures.

As you gaan experience in senacing the HFS4 you may find that some informataon in this
manual could ba clearer and more complea, IF %o, len us kmow about it. Don't try 10 second
guess the manual; if you are sck, contact us. Senvicing the HF54 should be a safe and
productive procedure.



Disassembly

Preparation

& THORDUGHLY CLEAN OFF ALL QUTSIDE DIAT, ESPECIALLY FROM ARDUND
FITTINGS AND HOSE COMNECTIONS, BEFORE YOU REMOVE THE GEAR.

* [rain the steering gear assembly.

* Remaove input and output shaft connections per 1.1 and 2.1, Page 12 and 15.

* Remaove the supply and return lings from the gear, and immediately plug all part
holes and fluid lines,

WARNING: THIS STEERING GEAR WEIGHS APPROXIMATELY B0 POUNDS, 36
KG, DRY. EXERCISE CAUTION WHEN YOU REMOVE, LIFT, OR CARRY IT. DO
NOT POUND THE UNIVERSAL JOINT DR INPUT SHAFT COUPLING ON OR
OFF THE INPUT SHAFT. INTERNAL DAMAGE TO THE STEERING GEAR CAN
RESULT.

* Remove the siearing gear from the vehicle and take it 10 & chean surface la
piece of wrapping paper makes an excellent disposable top).

® (lgan and dry the gear before you start to disassemble i,

® As you disassemble the gear, clean all pans in clean, petroleum-based sobvent,
and blow them dry only,
WARNING: SINCE THEY ARE FLAMMABLE, BE EXTREMELY CAREFUL WHEN

USING ANY SOLVENT. EVEN A SMALL EXPLOSION DR FIRE COULD CAUSE
INJURY OR DEATH.

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

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

* Kepp gach part separate to avoid nicks and burrs.

o [Discard all seals, 0-nings, and paskets removed from the pear. Replace them
with new parts only.

Disassembly

position gear 1. Position the steering gear firmly in a vise,

and sector shaft clamping apgainst the housing (551 mounting flange
or boss, with the worm shaft (23] in & horirantal
diraction and companents accessible For
disassembly. SEE 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 3 "
attach a mounting plate to the housing - .
mounting bosses for this purpose.

drain pear and Z Prepare for fluid drainape and unplug hydrawkc

position ports. Lksing appraopriate 304 or 11/16 inch 12

sector shaft point socket on the worm shaft serrateons, rotate
warm shaft (231 through gear travel & few times
10 purge hydraulic flusd from gear. Then rotate Figure 44
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remaowve
protector seal

clean sector
shaft

FEMOVE trunmion
cover bolts

remawe trunnion
cover and
seal package

loosen sector
shaft adjusting
SCTEwW jam nut

the worm shaft until the timing mark on the end
of the sactor shaft (51) & vertical 1o the worm
shaft. This will position the gear for sector shaft
removal. SEE FIGURE 44.

NOTE: 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.

Remave protector seal (B1) from trunnion cover
(59). SEE FIGLIAE 45,

Remove any paint or corrosion from the exposed
area of sactor shaft 157) with emary cloth, SEE
FIGLRE 46.

Remave the four trunnion cover screws (B0). A
816 inch 12 point thin wall socket required, SEE
AGURE 47.

Remave the trunnion cover (53], Remove and
discard the seal ring (58, the two peace sector
shatt seal (48] and the *Teflon backup washer
(47) from the trunnion cover. SEE FIGURE 48

Loosen sector shaft adjusting screw jam nut (40).
SEE FIGURE 43, 34 nch socket required.

*Tedlon iz a regeteed rademark of DuPom Corporaton,
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remove side
cover bolts

NOTE

NOTE

remove side
cover and sector
shaft assembly

NOTE

remove seclor
shaft from
side cover

remove side
seal refainer

4

10.

1.

Prepare for fluid 1o drain and remove the four
special bolts (42) and lockwashers (4241 from the
side cover {43). A 58 inch socket required. SEE
FGURE 50. Tap lightly with a soft hammer on
the end of sector shaft (51) w dsengage seal and
let drain.

NOTE: These bolts 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 balts,
you must use bolts of either design and of the
SAME SPECIAL TYPE AND LENGTH AS
THOSE YOU REMOVED. Da not use a
substitute. You can get these bolts through
your DEM parts distributor.

NOTE: Some units have a flat head Torx drive
bolt (42B) without & lockwasher as one or
two of the side cover bolts. A T-50 Torx
socket required.

Remove side cover |43) and shaft assembly (51)
& @ unit from gear assembly. SEE FIGURE 52.
Remaove and discard seal ring (4341

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

Remaove am nut (400 and screw sector shaft
adjusting screw (50 out of side cover (430 and
Iift sector shaft [51] out of sde cover. SEE
AGURE 53.

Rameove the side cover retaining ring [62] if there
is one in the unit. SEE AGURE 54.

Figure 50

Figure 51

Figure 53

ﬁgure 54



remove seal

package and
vent plug

NOTE

rEmove retaimer
and adjusting
BCTEW

remove seal
and clean
worm shaft

NOTE:

loosen upper
cover bolts and
adjusting nut

remove adaptor
bolts

12.

13

14.

15

16

Remove the two piece seal (481, the Teflon
backup washer (47) and stesl backup washer (46)
from side cover [43). Dscard the two piece seal
and Teflon washer. SEE FIGURE 55. Remove and
dizscard vent plug (411,

NOTE: Do not remave retaining ring (45) from
side cover (43) unless it must be replaced,

Only if replacement of retainer (45) and or
adjusting screw (5] is required, (sea inspection
procedure #9, page 34.) place the sector shat
51) femly in & soft jawed vise and unstake
retaner using & suitable chesel, Turn retaaner out
of sector shaft pocket and remove adjusting
screw. Discard retaner, SEE FIGURE 56,

Remowe protector seal (1) from worme shatt 23).
Clean exposed area of the worm shalt with a fine
grade of emery paper. SEE FIGURE 57.

NOTE: Secribing or marking a line across the
housing (55) adaptor (18) valve bady (154)
and upper cover (7) before disassembly will
facilitate correct alignment of these
components when reassembled.

Loozen the four upper cover bohs (6) for later
remaval. A 8016 inch socket required. SEE FIGURE
56.

Remove four sdeptor bolts 1170, & 3716 inch 12
point socket required. SEE FIGURE 59.

Figure 55

Figure 59 |
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rotate waorm
shaft 1o
lonsen adaptor

TEMOVE WO
shaft subassembly

remave ball
return
guide chip

ramave guides
and balls

NOTE

CAUTION

WARNING

26

18

19.

Rotate worm shaft (231 wnil adapior (V8] moves
away from housing (651, about 34 inch 119 mm|
and et drain. SEE FIGURE BO.

Remove worm shaft 123), upper cover (7] adaptor
{18} rack piston [39] subassembly s a unit from
housing (551 and place on & cloth covered wark
surface, with the ball return guides (351 wp. SEE
FGURE G1. Remove and discard seal ring (18]
and seal ring (16,

Bend the tangs down on the two locking tabs
(37). SEE FIGURE B2, Ramove the rwo hex bolts
[36), Incking tabs and ball retwrn guide clip (36).
TN6 inch socket required. SEE FIGURE B3.
Discard lock 1abs.

Remove the ball return guide halves (35} from the
rack piston (5] With the rack piston ball guide
hodes tilting down, rotate worm shaft (230 o
allow all balls (344, 34B] 1w fall pur, SEE

AGURE 64.

NOTE: The ball return guide is closely fitted
with the rack piston, and you may have to
remave the halves by carefully inserting a
screw driver between the rack and the guide.

CAUTION: The 22 steel balls are & matched
set. Take care not to lose any of them. If you
lose any of the balls, you must replace them
with a complete, new set.

WARNING: INCORRECT MATCHING OF
BALLS, WORMSCREW AND RACK PISTON
CAN RESULT IN LDSS OF STEERING, WHICH
COULD RESULT IN AN ACCIDENT.

Figure B2




remove rack a1,

piston from
subassambly

NOTE

WARNING

remove poppets 2.

cut and 23

FEmOovE Worm
shaft seal

remove retainers 24

and wazhers

Remove rack piston (38) from worm shaft (231
subassambly, SEE FIGURE 65.

NOTE: Do not remove rack piston ring (394
or poppet (31) components from the rack
piston unless replacement is NECEssary.

WARNING: DURING STEP 22 YOU SHOULD
WEAR EYE PROTECTION. AS THE SPRING
LOADED POPPETS COULD EJECT, AND
CAUSE EYE INJURY.

To remaove poppets, place rack piston (391 in a
soft jawed vese and trn poppet seats (301 out of
both ends of rack piwon, Remove two poppets
[31), the nylon spacer rod (3] and spring (32]. A
9716 inch =socket required. SEE FIGURES 66 and
B7.

Haold the seal cup 126) and seal (25] in place with
phiers and cut, remove, and discard the seal cup
and saal from end of worm shaf (73], SEE
HGURE 68

Remaove retaining rng (291 using needle nose
pliers, then remave retamning washer (28] bronze
backup washer (27) and stesl washer (24} from
end of worm shaft 123). SEE FIGURE G9.

Figure 65

Figure BB

Figure &9



Temave upper
cover, bolts,
and washers

FEMave Upper
COVEr rataining

package

remove adaptor
from worm shaft

remove retaining
ring, seal and
backup washer

24

25,

Remove the four loosened wupper cover baolts (6,
washers [GAl and the upper cover (7] assembly.
SEE FIGURE 70, Discard seal ring (8).

Remaove retining ring () from upper cover (7]
with the appropriate retaining ring phers or small
screwy driver. SEE FIGURE 71. Remove backup
washer (3] and zeal (4). SEE FIGURE 72, Discard
sgal.

Hemove adaptor (V8 from worm shaft (231, SEE
FIGURE 73. Remave and discard seal ring (8] and
two s=al rings (16).

Remove retaining ring |221 from adaptor (18). SEE
AGURE 74. Remove and discard seal (211 and
backup washer (201, SEE FIGURE 75.

Figure 70

Figure 71

Figure 77

Figure 73

Figure 74



unstake locking
washer from nut

remove bearing
lock mut

NOTE

remowe washer
and thrust

bearing package

remove valve
assembly

CAUTION

29

.

32

Unstake the tang on bearing lockwasher (101 that
is staked in & shot of bearing lspanner) lock nut
(8} on the worm shaft, valve subassembly. SEE
HGLURE 78

Use & breaker bar and the appropriate 3/4 or
1116 inch 17 point socket on the serrations to
hold warm shat (23] from ratating or clamp
worm shaft carefully in a soft jawed wise, Tum
off the bearing lock mut (3] from the worm shaft
with & hook type spanner wrench or salf grippmg
{proove joint) pliers. SEE AIGURE 77.

NOTE: The 12 point socket must have sharp
points to effectively fit the serrations and hold
or rotate the worm shaft.

Remove and discard bearing lock washer [10) and
remove washer [11), thrust washer (121, thrust
bearing [13] and 1hrust washer (14]. SEE FIGLRE
7B.

Carefully remove valve assembly [15] intact from
worm shaft (23 and set aside for inspection and
assembly procedwres. SEE FIGLRE 79.

CAUTION: The valve assembly (15] is the
control center of the hydraulic system. The
major parts, which are the body and spool, are
machined to wery 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 whale 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 (158) or other valve
components become disassembled follow the
assembly procedures with care.

Figure 75

Fiqure 76

Figure 77
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Figure 78

Fgure 79
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remdave second
thrust bearing
package

NOTE

remove and
disassemble
poppet screw
assembly

remove retaining
rng

al

a3

i,

35

Hemowe the second thrist washer (14] and thrus
bearing 1150 from warm shatt (23). SEE AGURE
i

NOTE: HF54 steering gears may be equipped
with one of three alternate types of poppet
screws 85 shown on the exploded assembly
view on pages 21A and 218.

Remave poppet screw assembly of poppel screw
#nd nut assembly from housng (58] as follows:

Remeove nut (541, poppet adusting screw 153] and
o-fing (52). Discard o-nng. 11/16 inch socket
required. SEE FIGLRE 81,

Or remove sealing nut (5441 and adjusting screw
[531. Discard sealing nut. 3/4 and &/16 inch
socket required. SEE FIGURE 82.

Or remove non adjusting hex head poppet screw
[53A) and o-ning |52A). Decard o-nng. 1/2 or
O16 inch socket required, SEE FIGURE B3

Remowve spacer ring 155A1 from bottom of housng
1550 rack piston bore if the housing is 50
equipped. SEE FIGURE B4.
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Figura A1
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Figure 82
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Figure B3

Figure B4



remove bleed

remove housing
bearing if
nNECessary

CAUTION

press out

UpPPEr CoVer
bearing

ar.

38,

Remove bleed screw (5581 if the housing is 0
equipped. 516 inch socket required, 3EE FIGURE
5.

The housing bearing assembly (57] should only be
remaved if you determing that only the bearing
must be replaced after following housing
inspection procedures G, 7, and 8, Place a
suitable bearing mandred that will clear the
retaining ring (56) ngide diameter 10 apply
pressure from the side cover opening and press
the bearing assembly out through the trunnion
cover opening. SEE FIGURE BE. Maintain a good
$quara contact betwean housing and press base
to avoid damaging the housing bearing bare,
Discard bearing. Do not remove retsining ring (56
nless it must be replaced.

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 bearng (5] out of upper cover [7) with a
bearng mandrel against seal end of beanng and
only if it & to be replaced, Discard bearng. SEE
AGURE B7

This completes the disassembly of HFS4 steering gear.

£y

Figure BY
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