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G E N E R A L INFORMAT ION 

T h e m a n u a l steer ing gear (Fig. 1) is designed to 
provide easy steer ing wi th min imum fr ict ion in the 
steer ing gear. A ba l l nut travels up or down on the 
wormshaft , r id ing on recirculat ing bal ls act ing as a 
screw thread. 

T h e wormshaf t and bal l nut assembly is supported 
in the gear housing by an adjustable bal l thrust type 
upper and lower bear ing. T h e lower bear ing cup is 

pressed into the gear housing, a n d the upper bear ing 
cup is pressed into the wormshaf t bear ing adjuster . 

T h e cross shaft is integral wi th the sector gear. T h e 
sector gear meshes with the rackteeth on the re­
c irculat ing bal l nut. Ad jus tment at this point is con­
trolled by the cross shaft adjust ing screw which ex­
tends through the housing cover. 

SERVICE DIAGNOSIS 
Condition Possible Cause Correction 

HARD S T E E R I N G 

P U L L TO O N E S IDE 
(Tendency of the Vehicle 
to veer in one direction 
only) 

W H E E L T R A M P 
(Excess ive Vertical 
Motion on Wheels) 

(a) Low or uneven tire pressure. 

(b) Insufficient lubricant in the steering 
gear housing or in steering linkage. 

(c) Steering gear shaft adjusted too tight. 
(d) Front wheels out of line. 

(e) Steering column misaligned. 

(a) Incorrect tire pressure. 

(b) Wheel bearings improperly adjusted. 

(c) Dragging brakes. 

(d) Improper caster and camber. 
(e) Incorrect toe-in. 
(f) Grease, dirt oil or brake fluid on 

brake linings. 
(g) Front and rear wheels out of align­

ment. 
(h) Broken or sagging rear springs. 
(i) Bent suspension parts. 

(a) Incorrect tire pressure. 

(b) Improper balance of wheels, tires 
and brake drums. 

(c) Loose tie rod ends or steering con­
nections. 

(a) Inflate tires to recommended pres­
sures. 

(b) Lubricate as necessary. 

(c) Adjust according to instructions. 
(d) Align the wheels. See "Front Sus­

pension." 
(e) See "Steering Column—Manual 

Transmission." 

(a) Inflate tires to recommended pres­
sures. 

(b) See "Front Wheel Bearing Adjust­
ment." 

(c) Inspect for weak, or broken brake 
shoe spring, binding pedal. 

(d) See "Front Wheel Alignment" 
(e) See "Front Wheel Alignment." 
(f) Inspect, replace and adjust as nec­

essary. 
(g) Align the front wheels. See "Front 

Suspension." 
(h) Replace rear springs. 
(i) Replace parts necessary. 

(a) Inflate tires to recommended pres­
sures. 

(b) Balance as necessary. See "Wheels 
and Tires." 

(c) Inspect and repair as necessary. 
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Condition Possible Cause 

ElCESSiWE PLAY 0 1 
LOOSENESS IN THE 
STEERING WHEEL 

Adjustments 
Two ad justments are provided in the steer ing gear 

(Fig. 2). T h e w o r m bear ing pre-load adjustment , and 
the bal l nut r a c k sector gear m e s h adjustment . 

Before correct adjustment can be made at bal l nut 
r a c k and sector gear, i t must be determined that 
w o r m bear ing pre-load is proper ly adjusted. 

T h e w o r m bear ing pre-load adjustment is control led 
by the w o r m thrust bear ing adjuster w h i c h threads 
into the hous ing at the upper end of the wormshaft . 

(1) Remove steer ing gear a r m reta in ing nut and 
lock washer . Remove a r m wi th Too l C-3646 (F ig . 3). 

fF§€$0 1—Steering <&®mf Cross Section 

. A 

Correction 

(2) Remove horn button or horn r ing. 
(3) L o o s e n cross shaft adjust ing screw lock nut, and 

back out adjust ing screw approximately two turns. 
T h i s wi l l re l ieve any fr ict ion load w h i c h may be 
present at closely meshed bal l nut rack and sector 
gear teeth. 

(4) T u r n steer ing wheel two complete turns f rom 
straight ahead position, and p lace torque w r e n c h Too l 
C-3380 on. steer ing shaft nut. 

(5) Rotate steer ing shaft at least one tu rn toward 
straight ahead position, whi le test ing rotat ing torque 
with torque wrench . 

r'HC-?, P L U G 

I 
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f % o Adjustment Locations 

(d) Worn or inoperative shock absorbers, (d) Replace shock absorbers a s neces ­
sary. 

(a) Steer ing gear shaft adjusted too loose (a) Replace worn parts and adjust a c -
or badly worn. cording to instructions. 

(b) Steer ing linkage loose or worn. (b) Replace worn parts. S e e "Front 
Wheel Alignment." 

(c) Front wheel bearings improperly (c) Adjust according to instructions, 
adjusted. • • 

(d) Steer ing arm loose on steering gear (d) Inspect for damage to the gear shaft 
shaft. and steering arm, replace parts a s 

necessary. 
(e) Steer ing gear housing attaching bolts (e) Tighten "attaching bolts to spec i -

loose. fications. 
(f) Steer ing a rms loose at steering (f) Tighten according to specif icat ions, 

knuckles. 
(g) Worn ball joints. (g) Replace the ball joints a s necessary. 

S e e "Front Suspens ion ." 
(h) Worm-shaft bearing adjustment too (h) Adjust worm bearing pre-load accord-

loose, ing to instructions. 

SERVICE PROCEDURES 
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Fig. 3—lemoving Sfeerifig Gear Arm 

T h e torque requi red to keep w h e e l moving should 
be between 1-1/2 and 4 -1 /2 inch-pounds. I f read ing 
is not wi thin these l imits, ad justment c a n be made 
i n or out of vehicle as follows: 

(a) L o o s e n adjuster lock nut. 
(b) U s e adjuster w r e n c h f rom T o o l C-3884 set and 

turn adjuster c lockwise to increase pre- load, or coun­
terc lockwise to decrease pre-load. 

(c) Whi le holding adjuster f rom turn ing , t ighten 
lock nut securely . Retest worm bear ing pre-load. 

Ball Nut Rack and Sector Mesh 
T h e cross shaft adjust ing screw, located i n housing 

cover , ra ises or lowers the shaft to provide proper 
m e s h load between tapered teeth of sector gear and 
tapered teeth of ba l l nut. This adjustment can be 
accurately made only after proper worm bearing pre­
load has been established. 

(1) T u r n steer ing wheel gently f rom one stop to 
the other, carefu l ly counting n u m b e r of turns . T u r n 
steer ing whee l back exactly half way, to center posi­
tion. 

(2) T u r n cross shaft adjust ing s c r e w c lockwise to 
remove a l l lash between bal l nut r a c k and sector 
gear teeth, then t ighten adjust ing s c r e w lock nut to 
35 foot-pounds. 

(3) T u r n steering whee l about 1 /4 tu rn away f rom 
center or "h igh spot" position. U s i n g torque w r e n c h 
Too l C-3380, at steer ing whee l nut , measure torque 
requi red to rotate steer ing wheel through h igh spot at 
center position. T h e reading should be between 8-1 /4 
and 11-1/4 inch-pounds. T h i s represents total of w o r m 
shaft bear ing pre-load and bal l nut r a c k and sector 
gear mesh load. Read just cross shaft ad justment 
s c r e w if necessary , to obtain proper torque reading. 

(4) A f te r adjustments have been completed, p lace 
front wheels in a straight ahead position, and wi th 
steer ing gear and steer ing whee l centered, insta l l 
steer ing a r m on cross shaft. 

(5) T ighten steer ing a r m reta in ing nut to 180 foot­
pounds. 

Gear Removal 
T o avoid damage to the energy absorbing steer ing 

column, it is recommended that the steer ing co lumn 
be completely detached f r o m floor and instrument 
panel before steer ing gear is removed. See Steer ing 
Co lumn Section of th is m a n u a l for proper removal , 
al ignment and instal lat ion procedure. 

(1) Remove steer ing co lumn. 
(2) F r o m u n d e r vehic le , remove steer ing a r m re­

taining nut and lock washer . Remove steer ing a r m 
with Tool C-3646 (F ig . 3). 

(3) Remove gear to f rame reta ining bolts and re­
move gear. 

Gear Installation 
(1) Posit ion gear on f rame and insta l l gear to f rame 

retaining bolts and lock washers . T ighten to specifica­
tions. 

(2) Rotate worm shaft by hand and center cross 
shaft to mid point of its t ravel . A l i g n master ser ra ­
tion on cross shaft wi th spl ines in steer ing a rm. In­
stal l steer ing a r m wi th lock washer and nut. T ighten 
to specifications. 

(3) A l ign and insta l l s teer ing co lumn as outlined. 
(See "Steer ing C o l u m n s " ) . 

Worm Shaft Replacement 
T h e master serrat ion on the steer ing gear w o r m 

. shaft spl ine, used for center ing the steering shaft 
coupl ing, is mach ined after the steer ing gear is com­
pletely assembled. 

I f it should become necessary to replace a steering 
gear w o r m shaft, it w i l l be necessary to file a master 
serrat ion on the spl ine of the w o r m shaft, s ince the 
replacement part does not have a master serrat ion 
machined in the spl ine. 

T o file a master serrat ion on a w o r m shaft spl ine, 
the steer ing gear must be completely assembled and 
the w o r m shaft centered in i ts t ravel , then with the 
steer ing gear in its normal upr ight position remove 
one tooth of the spl ine, at the 12 o'clock position, with 
a suitable file. 

Gear Reconditioning 
Thoroughly c lean ent i re outside sur face of steer ing 

gear before d isassembly to avoid contaminat ing worm-
shaft and bal l nut assembly w i th dirt or grit. 

(1) A t tach steer ing gear to holding fixture, Too l 
C-3323 and insta l l holding fixture in a v ise (F ig . 2). 

(2) L o o s e n cross shaft adjust ing screw lock nut, and 
back out sc rew about two turns to re l ieve load caused 
by close m e s h between bal l nut r a c k and sector gear 
teeth. Remove cross shaft seal as outlined in "Cross 
Shaft Oil Seal Replacement." 



(3) Posit ion steer ing wormshaf t in stralghtahead 
position. 

(4) Remove bolts f rom cross shaft cover and slowly 
remove cross shaft whi le s l id ing arbor Too l C-3786 
into housing (Fig. 4). 

(5) Remove lock nut f rom cross shaft adjust ing 
screw and remove screw f rom cover by turn ing screw 
clockwise. 

(6) Slide adjustment screw and sh im out of slot In 
end of cross shaft. 

(7) Loosen wormshaf t bear ing adjuster lock nut 
wi th a soft drif t and remove the lock nut. Hold worm-
shaft f rom turn ing whi le unscrewing adjuster , us ing 
w r e n c h f rom Tool Set C-3884 (Fig. 5). 

(8) Sl ide w o r m shaft ad juster off shaft. 
CAUTION: The adjuster must be handled carefully to 
avoid damage to aluminum threads. 

Be careful that ball nut does not run down to either 
end of wormshaft. The ball guide ends can be dam­
aged i f ball nut is allowed to rotate until stopped at 
end of worm. 

(9) Care fu l ly remove w o r m and ba l l nut assembly 
(Fig. 6). 
- T h e bal l nut and wormshaf t are serv iced as an 

assembly only, and are not to be disassembled. Do not 
remove or disturb ba l l r e t u r n guides. Place ball nut 
and wormshaft assembly in a clean place. 

(10) Remove cross shaft needle bear ing by plac ing 
steer ing gear housing i n a n arbor press ; inser t T o o l 
C-3786 in lower end of housing (F ig . 7) and press both 
bear ings through housing. The cross shaft cover as­
sembly, including a needle bearing or bushing, is 
serviced as an assembly. 

(11) Remove wormshaf t oi l sea l f rom wormshaf t 
bear ing adjuster , by inser t ing a blunt p u n c h beh ind 
sea l and tap al ternately on each side of sea l unt i l sea l 
is dr iven out of adjuster . 

(12) Remove wormshaf t spacer and upper bear ing 
cup in same manner . However , this must be done 
carefu l ly to avoid cock ing bear ing cup and distort ing 
adjuster counterbore. 

(13) Remove lower cup if rep lacement is necessary 
by posit ioning lock ing head j a w s of remover T o o l 
C-3868 (F ig . 8) behind bear ing cup and expanding re­
mover head by press ing down on center p lunger of 

CROSS SHAFT 

NK456 

WORM SHAFT ADJUSTER 

TOOL C-3884-

mkwM 

mm™ 
NK463 

Fig/o 5~™&®m©wmg Worm $h@§ti Adjust®? 

tool. Wi thdraw bear ing cup by turn ing remover sc rew 
nut in a c lockwise direction whi le holding center 
screw. 

(14) W a s h a l l parts in c lean solvent and dry with 
compressed air . 

(15) T e s t operation of bal l nut assembly on worm-
shaft. I f ba l l nut does not t ravel smoothly and f reely 
on wormshaf t and there is roughness or binding, as­
sembly must be replaced. 

(16) E x t r e m e care is necessary w h e n hand l ing 
a l u m i n u m w o r m bear ing adjuster to avoid damaging 
threads. I t is equal ly important to avoid damaging 
mat ing threads in gear housing. T h e wormshaf t ad­
jus te r must never be screwed into housing without 
lubr icat ion, or w h e n threads are dir ty or damaged. 
T h e s e precaut ions must be taken to avoid "p ick ing 
u p " threads and ru in ing housing a n d / o r wormshaf t 
bear ing adjuster . 

(17) Inspect cross shaft for w e a r and check fit of 

WORMSHAFT A N D 
B A L L NUT 
ASSEMBLY 

Fig. 4—Rem©wr*$j Cross Shaft 

ND 468 

Fig. 6—Removing W©crm Sha§$ And Bail Nut Assembly 
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ND462A 

Fig. J—Removing Cross Shaft Inner and 
Outer Bearings 

shaft in housing bearings. Inspect fit of shaft pilot i n 
cover bear ing. Make sure wormshaf t has not been 
bent or otherwise damaged. 

(18) T h e cross shaft and wormshaf t oi l seals should 
be replaced w h e n uni t is recondit ioned. 

(19) Insta l l cross shaft outer needle bear ing by 

TOOL C-3868 • 

NK458A 

Fig. 9—Installing Inner Bearing 

placing bear ing on end of Tool C-3786 wi th adapter 
r ing . P r e s s bear ing into housing to 1 /2 inch below 
end of bore to provide space for oil sea l . 

(20) Insta l l i n n e r needle bear ing by placing bear ing 
on Too l C-3786 (F ig . 9). P r e s s bear ing into inside end 
of housing bore flush wi th inside end of bore sur face. 

(21) Insta l l wormshaf t bear ing cups, position bear­
ing cup and spacer into adjuster nut , and press them 
in place with Too l C-3865 (Figs. 10 and 11). 

(22) Instal l wormshaf t oi l sea l by positioning seal 
in wormshaft ad juster wi th seal meta l re ta iner UP. 
Dr ive seal into place wi th a suitable sleeve so it is 
sl ightly below end of bore in adjuster . 

(23) A p p l y a coat ing of steer ing gear lubr icant to 
a l l moving parts dur ing assembly, also place lubr icant 
on and around oil sea l l ips. 

(24) C l a m p holding fixture and housing in a v ise 
wi th bear ing ad juster opening upward . 

(25) P lace a thrust bear ing in lower cup in housing. 
(26) Hold bal l nut f rom turn ing (F ig . 6), and inser t 

wormshaf t and bal l nut assembly into housing with 
end of w o r m rest ing i n thrust bear ing. 

(27) P l a c e upper thrust bear ing on wormshaft . 
Thoroughly lubr icate threads on adjuster a n d 

threads in housing. 

ARBOR PRESS 

TOOL C-3865 

Fig. S-Removing Lower Bearing Cup 

N K 4 S 7 , WW O B ? r NK460 

Fig. 10—Installing Wormshaft Lower Bearing Cup 
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B E A R I N G C U P 
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W O R M S H A F T 
B E A R I N G 

A D J U S T E R 

ND470 

Fig . I1—Installing Wormshaft Upper Bearing Cup 

(28) P lace a protective sleeve of plast ic tape over 
wormshaf t spl ines so spl ines do not damage seal . S l ide 
ad jus ter assembly over shaft . 

(29) T h r e a d ad juster into s teer ing housing, and 
wi th T o o l w r e n c h C-3884 and sp l ined nut set, t ighten 
ad juster to 50 foot-pounds whi le rotat ing wormshaft . 
T h i s is done to effectively seat bear ings. 

(30) Loosen adjuster so no bear ing pre-load exists. 
T h e n , us ing torque w r e n c h Too l C-3380, adjust worm-
shaft bear ing pre-load f rom 1-1/8 to 4 -1 /2 inch-
pounds. 

(31) A f te r adjust ing pre-load, t ighten bear ing ad­
jus te r lock nut, and retest to be sure preload remains 
between 1-1/8 and 4 -1 /2 inch-pounds. 

(32) Before insta l l ing cross shaft , pack wormshaf t 
cavit ies in housing above and below bal l nut wi th 
steer ing gear lubr icant . U s e steer ing gear lubr icant 
whenever possible, but i f not avai lable, a good grade 
of mult i -purpose lubr icant m a y be used . Do not use 
gear oil . W h e n gear is proper ly packed wi th steer ing 
gear lubr icant it w i l l contain e leven fluid ounces of 
lubr icant , and leve l of lubr icant w i l l be at top of 
w o r m . 

(33) Sl ide cross shaft ad just ing s c r e w and s h i m into 
slot in end of shaft . 

(34) T e s t end c learance (F ig . 12). T h e sc rew m u s t 
be f ree to turn wi th zero to .004 i n c h end play. T h r e e 
different th ickness sh ims are avai lable to obtain 
specif ied c learance. 

(35) Start cross shaft and ad jus ter screw into bear­
ing i n housing cover. U s i n g a s c r e w dr iver through 
hole in cover, tu rn sc rew counterc lockwise to pu l l 

\ 
C R O S S SHAFT 

^ SHIM 
ADJUSTING SCREW 

NY1231B 

Fig. 12—Measuring Cross Shaft Adjusting Screw 
End Clearance 

shaft into cover. 
(36) Insta l l ad just ing screw lock nut, but do not 

t ighten at this t ime. 
(37) Rotate wormshaf t to central ize bal l nut. 
(38) P lace new cover gasket on housing cover. 
(39) Care fu l ly insta l l cross shaft and cover assem­

bly into steer ing gear housing (F ig . 4). 
T h e cross shaft and sector teeth should be coated 

wi th steer ing gear lubr icant before instal l ing cross 
shaft in housing. 

(40) Make cer ta in some lash exists between cross 
shaft sector teeth and bal l nut rack. Insta l l and 
t ighten cover bolts to 25 foot-pounds. 

(41) Posit ion cross shaft seal on cross shaft with 
l ip of seal fac ing gear housing. P lace instal l ing adapt­
e r SP-3828 f rom Too l C-3880 against sea l wi th short 
step toward seal (F ig. 14). Posit ion nut f rom Tool C-
3880 on cross shaft and tu rn it down against adapter, 
press ing seal into housing unt i l step on adapter con­
tacts end of housing. Remove tool. 

(42) T u r n w o r m shaft about 1/4 turn away f rom 
center of "high-spot" position. U s i n g torque w r e n c h 
C-3380 and 3 / 4 i n c h socket on w o r m shaft spl ine, 
c h e c k torque requ i red to rotate shaft through h igh 
spot at center position. T h e reading should be be­
tween 8 and 11 inch pounds. Read jus t cross shaft ad­
jus t ing screw as necessary to obtain proper torque 
reading. T ighten lock nut to 35 foot pounds and re-
check cross shaft torque. 

HOUSING 

T O O L C-3880 * 

NK459 
Fig. 13—Removing Cross Shaft Oil Seal 



A POWER—STEERING 19-7 

CROSS SHAFT OIL SEAL REPLACEMENT 

T h e cross shaft oil seal m a y be rep laced by the 
fol lowing procedure either on the bench , or without 
removing steer ing gear f rom vehic le . 
CAUTION: When replacing oil seal in vehicle, clean 
the exposed portion of cross shaft to help prolong oil 
seal life. 

(1) Remove steering gear a r m reta in ing nut and 
lock washer . Remove a r m wi th T o o l C-3646 (F ig . 3). 

U s e Too l C-3880 to service cross shaft seal . T h e tool 
consists of adapter SP-3056; hal f r ings SP-1932 and 
nut SP-3610. 

(2) S l ide threaded adapter over e n d of cross shaft 
and instal l nut portion of tool on shaft . (F ig . 13). 

Maintain pressure on adapter wi th tool nut whi le 
screwing adapter into seal unt i l it gr ips oil sea l f irmly 
P lace two half r ings and reta iner over both portions 
of tool. T u r n tool nut counterc lockwise to wi thdraw 
sea l f rom housing. 

(3) P lace seal onto spl ines on cross shaft wi th l ip of 
sea l facing gear housing. 

(4) P lace instal l ing adapter SP-3052 f rom Too l C -

Fig. 14-lnstalling Cross Shaft Oil Seal 

3880 against sea l . P r e s s sea l i n unt i l a gap of 1 /4 
inch exists between adapter and housings (F ig . 14). 

(5) P l a c e nut f r o m T o o l Set C-3880 on cross shaft , 
and turn it down against adapter, press ing sea l into 
housing unt i l step on adapter contacts end of housing. 

(6) Remove tool, insta l l steer ing a r m , lock washer 
and reta ining nut and tighten nut to 180 foot-pounds. 

POWER STEERING GEAR 
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Page 
General Information 7 
Service Diagnosis 7 
Serv ice in Vehicle . 9 

Cross Shaft Adjustment 9 
Cross Shaft Oil Sea l Replace . . . . 11 
Valve Body Recondition 9 

Serv ice Out of Vehicle 12 

GENERAL INFORMATION 

Page 
Final Tes ts and Adjustments 18 
Gear Recondit ioning 12 
Gear Installation 19 
Gear Removal — . 12 
Worm Shaft Oil Sea l Replace 12 

Specif icat ions — 49 
Tightening Reference 49 

T h e power steer ing gear (Figs. 1 a n d 2) consists of a 
gear housing containing a cross shaft w i th sector gear, 
a power piston wi th gear teeth broached into the side 
of the piston which is in constant m e s h with the C r o s s 
shaft gear, and a wormshaft connect ing the steer ing 
whee l to the power piston through a Pot type cou­
pl ing. T h e wormshaft is geared to the piston through 

rec i rculat ing bal l contact. T h e steer ing valve, 
mounted on top of the steer ing gear, directs the flow 
of fluid in the system. 

F l u i d is suppl ied to the steer ing gear, by an engine 
dr iven constant d isplacement type pump through a 
pressure hose. O i l is re turned to the pump reservoi r 
f rom the steer ing gear through a re tu rn hose. 

Condition 
SERVICE DIAGNOSIS 

Possible Cause Correction 

HARD S T E E R I N G (a) T i res not properly inflated. 

(b) Low oil level in pump reservoir (usu­
ally accompanied by pump noise). 

(c) Loose pump belt. 
(d) Improper caster and camber. 

(e) Power steering output low. 
(f) Steer ing linkage binding. 
(g) Steer ing gear malfunctions. 

1. C ross shaft adjustment too tight. 
2. Faulty or damaged valve lever. 

(a) Inflate t ires to recommended pres­
sures . 

(b) S e e "F lu id Leve l , " Power Steering 
Pump. 

(c) S e e "Group 7—Cooling." 
(d) S e e "Front Wheel Alignment" Front 

Suspens ion Group 2. 
(e) Pressure test pump. 
(f) Repair and lubricate a s necessary. 
•(g) Adjust or repair a s follows: 

1. S e e " C r o s s Shaft Adjustment." 
2. Repair a s necessary . 
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Condition Possible Cause Correction 

POOR R E C O V E R Y 
F R O M T U R N S 

CAR L E A D S TO E I T H E R 
S I D E 

T E M P O R A R Y 
I N C R E A S E S IN E F F O R T 
W H E N T U R N I N G 
S T E E R I N G W H E E L 
TO T H E R I G H T OR L E F T 

N O I S E S 

3, External leakage. 

4. Excess ive internal leakage. 
(a) T i res not properly inflated. 

(b) Steer ing linkage binding. 
(c) Improper wheel a l ignment 

(d) Damaged steering tube bearing. 

3. Inspect for leakage at the lower 
sector shaft oil s e a l ; the sector 
Cross cover " O " ring. 

4. Recondition steering gear. 

(a) 

(e) Steer ing wheel column jacket 
steering nut improperly al igned. 

(f) Steer ing gear malfunctions. 
1. Improper c ross shaft ad jus tment 
2. Column support spanner nut loose. 
3. Damaged valve lever. 
4. Improper worm thrust bearing ad ­

j u s t m e n t 
5. Worn or damaged cyl inder head 

worm sea l ring or faulty worm pis­
ton ring. 

6. Burrs or n icks in the reaction ring 
grooves in the cyl inder head or 
co lumn support. 

7. Dirt or ch ips in the steering gear 
unit. 

8. Rough worm in the piston a s ­
sembly. 

9. Valve binding. 

(a) T i res not properly inflated. 

(b) Improper wheel a l ignment 

(c) Valve body out of a d j u s t m e n t 

(d) Valve lever damaged. 
(e) Column support spanner nut loose. 
(f) Coupl ing not centered. 

(g) Internal leakage in the steer ing gear 
valve body. 

(a) Oil level low in pump reservoir. 
(b) Loose pump belts. 
(c) Oil on pump b e l t 
(d) Binding steering linkage. 
(e) Engine idle too slow. 
(f) Air in the sys tem. 

(g) Power steering pump output low. 

(h) Gear malfunction. 

(a) Buzz ing noise in neutral and stops 
when the steering wheel is turned. 

Inflate t ires to recommended pres­
sures . 
Repair and lubricate a s necessary. 
S e e "Front Wheel Alignment," Front 
Suspens ion Group 2. 
Remove jacket tube and replace bear­
ings. 

and (e) S e e "Gear Installation." 

(b) 
(c) 

(d) 

(f) Adjust or repair as follows: 
1. S e e " C r o s s Shaft Ad jus tment" 
2. Repair a s necessary . 
3. Repair a s necessary . 
4. Recondition steering gear. 

5. Recondition steering gear. 

6. Repair a s necessary . 

7. Recondition steering gear. 

8. Recondition steering gear. 

9. Replace valve assembly . 

(a) Inflate t ires to recommended pres­
sures ; S e e "Wheels and T i res ." 

(b) S e e "Front Suspens ion , Front Wheel 
Alignment." Group 2. 

(c) If vehicle leads to the left, move the 
steering valve housing up on the 
steering housing. If vehicle leads to 
the right, move the steering valve 
housing down on the steering housing. 

(d) Repair a s necessary . 
(e) Repair a s necessary . 
(f) Center coupling. Refer to "Gear In­

stallation." 
(e) Replace the steering gear valve body 

assembly . 

(a) S e e "F lu id Leve l . " 
(b) S e e "Group 7 — C o o l i n g " 
(c) Replace the belt and adjust . 
(d) Lubricate and repair a s necessary . 
(e) S e e "Fue l Speci f icat ions." Group 14. 
(f) Work the steering wheel from right to 

left until the air is expelled. 
(g) S e e Diagnosis "Hard Steer ing" cor­

rection (e). 
(h) Adjust and repair a s outlined under 

"Hard Steering"—condit ion and cor­
rection (g). 

(a) Noisy pump, make pressure test and 
repair a s necessary . Damaged hydrau­
lic l ines or interference of the hoses 
with components attached to the fen­
der shie ld . Air in system; work steer­
ing wheel from right to left until the 
air is expelled. 
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Condition Possible Cause Correction 

EXCESSIVE STEERING 
WHEEL FREE-PLAY 

L A C K OF A S S I S T 
(One Direction) 

L A C K OF A S S I S T 
(Both Directions) 

(b) Chuck ing noise. C a u s e a s follows: 
1. Improper cross shaft adjustment. 
2. Improper worm shaft thrust bearing 

ad justment 
3. Coupling loose on the worm s h a f t 

4. Worn worm and piston assembly . 

(c) Metall ic clatter or h iss ing noise. 
(d) Knocking condition at the bracket 

stop when the engine is running. 
(e) Loose pump be l t 

(a) Improper gear shaft ad jus tment 
(b) Column support spanner nut loose. 
(c) Improper worm thrust bearing ad­

j u s t m e n t 
(d) Coupling loose on the worm s h a f t 

(a) Oil leaking past worm shaft oil sea l 
ring. 

(b) Broken or worn ring on worm piston. 
(c) Piston end plug loose. 

(d) Reaction seal missing. 

(a) Pump belt sl ipping. 
(b) Pump output low. 
(c) Broken or worn ring on worm piston. 
(d) Piston end plug loose. 

(b) Correct a s follows: 
1. S e e " C r o s s Shaft Adjustment." 
2. Recondition steering gear. 

3. Inspect worm shaft sp l ines for 
wear. Inspect coupling bolt for 
t ightness, if loose, replace bolt and 
inspect worm shaft and coupling. 

4. Replace worm and piston a s s e m ­
bly. 

(c) Replace back pressure valve cush ion . 
(d) Rubber stop worn or miss ing from 

pump bracke t 
(e) S e e Group 7 Cooling. 

(a) S e e " C r o s s Shaft Adjustment." 
(b) Repair a s necessary . 
(c) Repair a s necessary . 

(d) Inspect wormshaft spl ines for wear. 

(a) Recondition steering gear. 

(b) Recondition steering gear. 
(c) Replace the worm and piston a s s e m ­

bly. 
(d) Remove the steering gear and repair 

a s necessary . 

(a) S e e Group 7. 
(b) Pressure test pump. 
(c) Recondition steering gear. 
(d) Replace the worm and piston a s s e m ­

bly. 

SERVICE PROCEDURES 

SERVICE IN VEHICLE 
Cross Shaft Adjustment 

(1) Disconnect center l ink f rom steer ing gear a rm. 
(2) Start engine and r u n at idle speed. 
(3) T u r n steer ing whee l gently f r o m one stop to the 

other, counting number of turns . T h e n turn whee l 
back exactly hal f way, to center posit ion. 

(4) Loosen adjust ing screw unt i l backlash is evident 
in steer ing gear a rm. F e e l back lash by holding end of 
steer ing gear a r m between thumb and forefinger wi th 
a l ight grip. T ighten adjust ing s c r e w unt i l back lash 
jus t disappears. 

Cont inue to t ighten to 3 / 8 to 1 /2 turn f rom this 
position and t ighten lock nut to 50 foot-pounds to 
maintain this setting. 

Valve Body Recondition 
(1) Disconnect h igh pressure a n d re tu rn hoses at 

the valve body and tie the ends above the reservoi r 
fluid level . 

(2) Remove two screws attaching valve body to 
main gear housing. 

(3) L i f t valve body upward to disengage f rom valve 
lever (Fig. 8). 

(4) Remove the two screws attaching control valve 

body to steer ing valve body and separate two bodies 
(F ig . 3). 

(5) R e m o v e outlet fitting, washer , spr ing, valve pis­
ton and cushion spr ing. 

(6) Care fu l ly shake out spool valve and inspect for 
n icks , bur rs and scores. Do not remove valve body end 
p lug unless inspect ion indicates a leak at gasket. If 
spool valve or valve body is damaged, replace valve 
and body assembly. S m a l l bur rs and n icks may be re­
moved wi th crocus cloth if ext reme care is used not 
to round off sharp edges of valve. T h e sharp edge is 
vi tal ly important to operation of this valve. 

(7) C l e a n valve bodies and valve piston thoroughly 
in c lean solvent. B l o w out a l l passages wi th com­
pressed air . Lubr ica te pistons and bores wi th power 
steer ing fluid. 

(8) Insta l l s teer ing spool valve in valve body so 
valve lever hole is al igned wi th lever opening in va lve 
body. V a l v e must be perfect ly f ree in valve body 
without st ick ing or b inding (F ig . 3). 

(9) Insta l l a new gasket on end p lug (if removed). 
T ighten p lug to 25 foot-pounds. 

(10) Insta l l piston cushion spr ing in control valve 
body being sure it seats in counterbore at bottom of 
housing. L u b r i c a t e piston and insert nose end of pis-
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NH7I7A 

Fig. I—Power Steering Gear 

ton into body bore. Tes t for smooth operation. B e sure 
cushion spr ing is not cocked. 

(11) Insta l l spr ing on top of piston and insta l l 
copper w a s h e r and fitting. T ighten to 20 foot-pounds. 

(12) Posi t ion two new " 0 " r ings on control valve 
body and attach to steer ing va lve body. T ighten the 
two attaching screws to 95 inch-pounds. 

(13) I f p ressure inlet fitting has been removed, 
t ighten fitting to 30 foot-pounds. 

(14) A l i g n lever hole in valve spool wi th lever open­
ing in valve body. 

(15) Insta l l on gear housing mak ing sure the valve 
lever enters hole in valve spool and key section on 
bottom of valve body nests wi th the keyway in 
housing. 
CAUTION: These parts should go together with rela­
tive ease. Use of force may damage the lever. If they 

CROSS SHAFT 
SECTOR G E A R 

do not go together easily, lift off valve assembly, re­
align valve spool hole with lever opening in valve 
Ej@dy and instal l va lve body. 

(16) Insta l l two screws and t ighten to 7 foot-pounds 
to prohibit leakage dur ing va lve center ing operation. 

(17) Connect h igh pressure and re tu rn hoses to 
valve body. 

(18) Start engine. I f unit is self -steering tap the 
valve up or down to correct . When tapping valve 

FITTING %7' 
7% 

GASKET fty ^ 

SPRING ^ 

CONTROL VALVE BODY 

PISTON / " O " RINGS 

SPRING ' / STEERING VALVE BODY 

S C R E W - * " > ^ * /J / "O" RINGS 

FITTING*"""*'' ^ >* 

/ . 
GASKET j^m\ 

SCREW ^ > s END PLUG 
SPOOL VALVE ^ 

to GASKET -

NY 1248 POWER PISTON NR189 

Fig. 2—Steering Gear Housing Fig. 3—Valve Body (Disassembled View) 
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"down," hit va lve body on end plug. When tapping 
valve "up," tap on head of the screw attaching valve 
body to main valve body. Do not hit control valve 
body. 

(19) T u r n steer ing wheel f rom stop to stop severa l 
t imes to expe l a i r f rom system. Ref i l l reservo i r as 
required. 
CAUTION: Do not turn hard against ends of travel. 
This will generate high pressure and may blow out 
the " 0 " rings since the valve body screws have not 
been finally tightened. 

(20) Wi th steer ing wheel in straight ahead center 
position, start and stop the engine severa l t imes, tap­
ping the valve body up or down as requ i red unt i l 
there is no movement of the steer ing whee l when the 
engine is star ted or stopped. 

(21) T h e valve is now centered. T ighten the two 
screws at taching valve body to housing to 200 inch-
pounds. 

CROSS SHAFT OIL SEAL REPLACEMENT 

T h e cross shaft oil seal may be replaced without 
removing the steer ing gear f rom the vehicle. 
CAUTION: When replacing oil seal in vehicle, clean 
the exposed portion of cross shaft to help prolong oil 
seal life. 

(1) Remove steer ing a r m nut. 
(2) Disconnect steer ing gear a r m from sector shaft 

with Tool C-3646 (Fig. 4). 
(3) Sl ide threaded adapter SP-3056 of Too l C-3350-

A over end of cross shaft and thread tool nut on cross 
shaft. Maintain pressure on threaded adapter wi th 
tool nut whi le screwing adapter fa r enough to engage 
metal portion of grease retainer. P lace the two half 
r ings SP-1932, and Tool reta iner r ing over both por­
tions of the T o o l (Fig. 5). T u r n the tool nut counter­
clockwise to wi thdraw grease reta iner f rom housing. 

(4) Remove oi l seal snap r ing with snap r ing pl iers 
and remove sea l back-up washer . 

STEERING 
GEAR 

STEERING 
ARM. 

TOOL 

SEAL 

TOOL 

4. - -if-; i 

wWrnmrnfm NH635 

Fig . 5—Removing Gear Shaft Oil Seal 

(5) U s e Tool C-3350-A in same m a n n e r as outl ined 
in step (3) to remove inner seal . 

(6) P lace new oil seal on flat sur face , l ip down, 
lubr icate inside diameter wi th power s teer ing fluid 
and insert seal protector sleeve SP-1601. 

(7) Posit ion sea l with protector over cross shaft 
wi th l ip of seal toward housing. 

(8) P lace tool adapter SP-3052 wi th long step of 
adapter against new seal (F ig . 6). Insta l l tool nut on 
cross shaft and t ighten tool nut unt i l shoulder of tool 
adapter contacts gear housing. 

(9) Remove tool nut, adapter and protector. Insta l l 
sea l back-up washer and oil sea l snap r ing wi th sharp 
edge out. 

(10) Posit ion grease reta iner in housing bore. P lace 
tool adapter SP-3052 wi th short step of l ip against 
sea l (F ig. 7). Insta l l tool nut on cross shaft a n d tighten 
unt i l shoulder of tool adapter contacts gear housing. 

(11) P lace steer ing gear and front wheels in straight 
ahead position and instal l steer ing gear a r m and nut. 

(12) T ighten steering gear a r m nut to 180 foot­
pounds. 

SEAL 

NY12I8 

TOOL 

NH633 

Fig. 4—Removing Steering Gear Arm Fig. 6—Installing Gemr Shaft Inner Oil Seal 
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T O O L 

NH632 

Fig. 7—Installing Gear Shaft Grease Retainer 

WORM SHAFT OIL SEAL REPLACEMENT 
T h e w o r m shaft oil sea l may be replaced without 

removing gear f rom vehicle. Remove steer ing co lumn 
as outl ined under "Steer ing C o l u m n s " and remove oi l 
seal wi th Tool C-3638 (Fig. 8). Dr ive new oil sea l in 
place (lip of seal toward housing) wi th Tool C-3650 
(Fig. 9). Insta l l and al ign steer ing co lumn as descr ibed 
in "Steer ing C o l u m n s " . 

SERVICE OUT OF VEHICLE 

WORM SHAFT AND PISTON REPLACEMENT 
T h e master serrat ion on the power steer ing gear 

w o r m shaft spl ine, used for center ing the steer ing 
shaft coupl ing, is mach ined after the steer ing gear is 
completely assembled. 

I f it should become necessary to replace a power 
steer ing gear w o r m shaft and piston assembly, it w i l l 
be necessary to file a master serrat ion on the spl ine 
of the w o r m shaft , s ince the replacement part does 
not have a master serrat ion mach ined in the spl ine. 

TOOL 

SEAL 

TOOL 

NH63! 

Fig . 8—Removing Worm Shaft Oil Seal 

NH630 

Fig. 9-lnstailing Worm Shaft Oil Seal 

T o file a master serrat ion on a w o r m shaft spl ine, 
the power steer ing gear must be completely assem­
bled and the w o r m shaft centered in its t ravel , then 
wi th the steer ing gear in its normal upr ight position 
remove one tooth of the spl ine, at the 12 o'clock posi­
t ion, wi th a suitable file. 

Gear Removal 
T o avoid damage to the energy absorbing steer ing 

co lumn, it is recommended that the steer ing co lumn 
be completely detached f rom floor and instrument 
pane l before steer ing gear is removed. See Steer ing 
C o l u m n Sect ion of this Manual for proper removal , 
a l ignment and instal lat ion procedure. 

(1) Remove steer ing column. 
(2) Disconnect power steer ing pressure and re turn 

hoses at center ing valve on gear. T ie free ends of 
hoses above pump leve l to avoid loss of fluid. 

(3) F r o m under vehicle, remove steer ing a rm re­
taining nut and lock washer . Remove steer ing a r m 
wi th tool C-3646. 

(4) Remove three gear to f rame retaining bolts (use 
1 /2 inch twelve point socket) remove gear. 

Gear Reconditioning 
C l e a n the gear assembly thoroughly in a suitable 

solvent and instal l unit i n holding fixture Too l C-3323. 
(1) D r a i n steer ing gear through the pressure and 

r e t u r n connections by turn ing steer ing wormshaft 
f rom one extreme of t ravel to the other. 

(2) Remove valve body attaching screws, and re­
move valve body and three " 0 " r ings (Fig. 10). 

(3) Remove pivot lever and spr ing. P r y under 
spher ica l head wi th a screw dr iver (F ig. 11). 
CAUTION: Use care not to collapse slotted end of 
the valve lever as this will destroy the bearing toler­
ances of the spher ica l head. 

(4) Remove gear shaft grease reta iner and oil sea l 
as outl ined in " G e a r Shaft O i l Sea l Rep lacement . " 
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Fig. 10—Removing Waive Body Assembly 

(5) Loosen gear shaft adjusting screw locknut and 
remove gear shaft cover spanner nut w i t h Tool C -
3988. 

(6) Rotate wormshaft to position gear shaft sector 
teeth at center of piston travel. Loosen steering power 
t ra in retaining nut w i th Tool C-3989. 

(7) Position holding Tool C-3323 so sector shaft is 
i n a horizontal position. Place Tool C-3875 on 
threaded end of gear shaft and slide tool into housing 
u n t i l both tool and shaft are engaged w i t h bearings. 

(8) T u r n wormshaft to f u l l left t u r n position to 
compress power t ra in parts. Remove power t ra in re­
taining nut w i th Tool C-3989. Remove housing head 
tang washer. 

(9) Whi le holding power t ra in firmly compressed, 
p ry on piston teeth w i th a screw driver using gear 
shaft as a fu lcrum and remove complete power t ra in 
(Fig. 12). 

It is important that cylinder head, center race and 
spacer assembly and housing head be maintained in 
close contact with each other. This w i l l el iminate the 
possibility of reaction rings becoming disengaged 

PIVOT LEVER 

N H 6 2 8 

Fig. 11—Removing Pivot Lever 

ARBOR 

N N 6 5 1 

Fig. 12—Removing Power Train 

from their grooves in both cylinder head and housing 
head. It will prohibit center spacer from becoming 
separated from center race and becoming "cocked" 
in housing which may make it impossible to remove 
power train without damaging the spacer, the hous­
ing, or both. 

(10) Place power t ra in vert ical ly i n a vise equipped 
w i th soft jaws to avoid damaging piston assembly. See 
Fig. 13 for parts identif ication. 

The 33 worm bearing needle rollers will fall out 
when housing head is removed from wormshaft. Use 
arbor Tool C-3929 (Fig. 14) to hold rollers in posi­
tion when housing head is removed. 

(11) Raise housing head u n t i l wormshaft o i l seal 
just clears top of wormshaft and position arbor tool 
C-3929 on top of wormshaft and into o i l seal. W i t h 
arbor i n position pu l l up on housing head u n t i l arbor 
is positioned i n bearing. Remove housing head and 
arbor. 

To reinstall rollers, if they should become dis­
lodged, retain rollers in the cage with wheel bearing 
lubricant. 
CAUTION: If the wormshaft oil seal is to be replaced, 
perform the operation with the housing head assem­
bled in the steering gear housing. 

(12) Remove large " 0 " r i n g f rom groove i n hous­
ing head. 

(13) Remove reaction seal f r om groove i n face of 
housing head w i th air pressure directed into ferrule 
chamber (Fig. 15). 

(14) Inspect a l l grooves for burrs. Make sure pas­
sage f rom ferrule chamber to upper reaction chamber 
is unobstructed. 

(15) Remove reaction spring, reaction r ing , worm 
balancing r i ng and spacer. 

(16) Hold wormshaft f r om turn ing , then t u r n nut 
w i th sufficient force to release staked portions f r om 
knur led section and remove nut . 

Wire brush the knurled sections to remove the 
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Fig. f 4—Retaining Bearing Rollers with Arbor Tool 

chips, then blow out the nut and wormshaf t to remove 
any metal part icles. 

(17) Remove upper thrust bear ing race (thin) and 
upper thrust bearing. 

(18) Remove center bear ing race . 
(19) Remove lower thrust bear ing and lower thrust 

bear ing race (thick). 
(20) Remove lower react ion ring and react ion 

spr ing. 
(21) Remove cy l inder head assembly. 
(22) Remove two " 0 " r ings i n two outer grooves in 

cy l inder head. 
(23) Remove react ion " 0 " r ing f rom groove in face 

of cy l inder head wi th a ir pressure directed into oil 
hole located between two " 0 " r ing grooves (Fig. 16). 

(24) Remove snap r ing , sleeve and rectangular oil 
seal r ing f rom cy l inder head counterbore (Fig. 17). 

(25) Tes t operation of wormshaft . T h e torque re­
quired to rotate wormshaft throughout its t ravel i n or 
out of piston must not exceed 2 inch-pounds wi th a 15 
pound side load. T h e worm should r u n in and out of 
piston under its own weight. 

The worm and piston is serviced as a complete as­
sembly and should not be disassembled. 

AiR KOI I 
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Fig. 15—Amoving Reaction Seal From Worm 
Shaft Support 
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Fig. 16—Removing Reaction Seal from Cylinder Head 

(26) T e s t for excessive side p lay wi th the piston 
he ld f i rmly i n a v ise w i th the r a c k teeth up , a n d the 
w o r m in i ts approximate center of t ravel . T h e ver t ica l 
side play measured at a point 2 -5 /16 inches f rom the 
piston flange should not exceed .008 inch w h e n the end 
of the w o r m is l i f ted wi th a force of 1 pound (F ig . 18). 

(27) Inspect condit ion of rubber seal ing r i n g lo­
cated u n d e r cast i ron r ing and replace if necessary . 
Insta l l cast i ron piston r ing as follows: 

(a) S l ide a n e w piston r ing in place i n piston 
groove, then place piston and r ing assembly i n T o o l 
C-3676 wi th lower par t of piston and r ing rest ing on 
land of tool (F ig . 19). 

(b) P r e s s down on piston to seat r ing in piston 
groove, forc ing open ends of r ing out for ease of lock­
ing the r ing. 

FERRULE 
N X . 

\X 
A / WORM SLEEVE 

RETAINER 
***** 

REACTION u O " RING KR47B 

Fig. 17—Removing Cylinder Head Oil Seal 
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Fig. !B-Checking Worm Shaft Side Play 

(28) P lace piston assembly in a ver t ica l posit ion 
(wormshaft up) in a vise equipped with soft j aws . 

(29) Inspect cy l inder head fer ru le oi l passage for 
obstructions and the lands for bur rs , then lubr icate 
the two large " 0 " r ings and insta l l them i n the cy l in ­
der head grooves (Fig. 13). 

(30) Insta l l w o r m sleeve sea l , s leeve and snap r ing 
(if removed). Make sure snap r ing is seated in groove. 

(31) Insta l l lower react ion seal (O-ring) in cy l inder 
head groove. 

(32) Sl ide cy l inder head assembly ( ferrule up) on 
wormshaft . C h e c k wormshaf t sea l r ing m a k i n g sure 
gap is closed to avoid damaging the r ing as the cy l in ­
der head moves against piston flange. 

(33) Lubr ica te wi th power steer ing fluid, and in­
stal l parts in the fol lowing order: 

(a) L o w e r thrust bear ing race (thick). 
(b) L o w e r thrust bear ing. 
(c) L o w e r react ion spr ing (with the s m a l l hole over 

the ferrule) . 

F % o 19-fastalilng Piston Ring 

KR65& 

fig. 20—Cheeking Center Bearing Preload 

(d) L o w e r react ion r ing (flange up so r ing pro­
t rudes through react ion spr ing and contacts the reac­
t ion " 0 " r ing i n the cy l inder head). 

(e) Center bear ing race . 
(f) U p p e r thrust bear ing. 
(g) U p p e r thrust bear ing race (thin). 
(h) Start wormshaft thrust bear ing adjust ing nut 

(do not tighten). 
(34) T u r n wormshaf t c lockwise one-half turn . Hold 

wormshaft in this position wi th spl ined nut, Tool C-
3637 and socket w r e n c h , and hold in this position 
t h r u i tems 35 and 36, then t ighten nut to 50 foot­
pounds to prestretch wormshaf t threads. 

(35) Loosen adjust ing nut. P lace severa l rounds of 
cord around center bear ing race (Fig. 20). Make a loop 
in one end of cord and hook loop of a distr ibutor 
b reaker a r m spr ing scale Too l MTU-36 in cord loop. 
Pu l l ing cord wi l l cause bear ing race to rotate. Re -
t ighten w o r m bear ing adjust ing nut whi le pul l ing on 
cord wi th scale. W h e n adjust ing nut is t ightened 
proper ly , reading on the scale should be 16 to 24 
ounces (20 ounces pre fer red whi le the race is turn­
ing). 

(36) Stake upper part of wormshaf t adjust ing nut 
into k n u r l e d area of shaft. 

(a) Ho ld a 1 /4 i n c h flat e n d p u n c h on center l ine of 
wormshaf t end at a sl ight angle to nut flange (F ig . 21). 

(b) St r ike p u n c h a sharp blow wi th a h a m m e r and 
test preload. 

If ad lusting nut moved during staking operat ion, it 
can be corrected by striking the nut a glancing blow 
in the direction required to regain proper preload. 

(c) A f te r retest ing for proper preload, stake the nut 
at three more locations 9 0 ° apart a round upper part 
of the nut. 

(d) T o test total staking, apply 20 foot-pounds of 
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Fig. 21 -Staking Worm Shaft Bearing Adjusting Miff 

torque in each direct ion. I f nut does not move, stak­
ing operation is satisfactory. 

Retest wormshaft preload to determine that ad­
justment remains constant after nut is securely 
locked. 

(37) Posit ion spacer assembly over center race, en ­
gaging dowel p in of spacer in slot of race , and slot of 
spacer entered over cy l inder head ferrule . 

This will align the valve pivot lever hole in the 
center bearing race with the valve pivot lever hole in 
center bearing spacer assembly. The small " O " ring 
for the ferrule groove should not be installed until 
after upper reaction spring and spacer have been 
installed. 

(38) Insta l l upper react ion r ing on center race and 
spacer wi th flange down against spacer. 

(39) Insta l l upper react ion spr ing over react ion r ing 
with cy l inder head fer ru le through hole in reaction 
spr ing. 

(40) Insta l l w o r m balancing r ing (without flange) 
inside upper react ion r ing. 

(41) Lubr ica te fe r ru le " 0 " r ing with Petrolatum 
and instal l in groove on cy l inder head ferrule . 

(42) I f oil sea l was removed f rom housing head, in­
stal l a new sea l wi th T o o l C-3650 (F ig. 7). See 
"Wormshaf t O i l S e a l Rep lacement . " Wi th l ip of seal 
toward bear ing, dr ive seal unt i l tool bottoms on the 
support. 

(43) Lubr ica te and instal l react ion seal in groove in 
face of housing head wi th flat side of seal out (Fig. 
22 and 23). Insta l l " 0 " r ing in groove on housing head. 

(44) Sl ide housing head and arbor, Too l C-3929 
over the wormshaft carefu l ly engaging cy l inder head 
fer ru le and " 0 " r ing and mak ing sure react ion r ings 
enter c i rcu la r groove in housing head. T h e power 
t ra in is now ready for instal lat ion in housing. 

(45) It is general ly not necessary to remove sector 
shaft cover. However , this m a y be easi ly accomplished 

1 I-
R I N G 
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Fig. 22—Reaction Seal Ring In Shaft Support 

by removing the adjust ing screw. Whi le holding the 
cover, tu rn adjust ing screw clockwise unt i l the shaft 
becomes disengaged f rom cover. T h e adjust ing s c r e w 
wi l l now slide out of the " T " slot in end of shaft. 

Gear Shaft Assembly 
(46) T o remove gear shaft needle bear ings f rom 

housing, remove grease retainer, oil seal snap r ing 
wi th p l iers Tool C-3915 and remove seal back-up 
washer . 

(47) Inser t Too l C-3875 in steer ing housing; place 
housing in a press and press out bearings and oil seal . 

(48) T o instal l gear shaft lower needle bear ing, 
place bear ing on end of Tool C-3875. P r e s s bear ing 
into steer ing gear housing 1 /32 inch below end of 
bear ing bore to provide space for oil seal , back-up 
w a s h e r and snap r ing and cross shaft grease reta iner . 
See " C r o s s Shaft O i l Sea l Replacement ." 
CAUTION: The arbor adapter ring must be used with 
C-3875 Remover and Installer Arbor, otherwise the 
bearings may be crushed. 

(49) T o instal l upper needle bear ing, place bear ing 
on end of Tool C-3875. P r e s s bear ing into housing 
flush wi th end sur face of bore. 

(50) Inser t gear shaft and adjust ing screw into 
cover and us ing a screwdr iver through the threaded 
hole in cover, tu rn screw counterclockwise to pu l l 
shaft completely into the cover. Lubr ica te a new 
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Fig. 23—Reaction Rings Installed (Cut-Away View) 
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square section sea l r i n g and sl ide it over adjust ing 
screw into posit ion on top of cover. Insta l l ad just ing 
screw lock nut, but do not t ighten at this t ime. 

(51) Lubr ica te cross shaft cover " 0 " r ing wi th whee l 
bear ing grease and instal l on shel f of gear housing. 

(52) Lubr ica te power t ra in bore of the housing wi th 
power steer ing fluid, and carefu l ly insta l l power t ra in 
assembly. T o keep react ion r ings f rom coming out of 
their grooves keep w o r m turned fu l ly counterclock­
wise. T h e piston teeth must be facing to the r ight and 
the valve lever hole in center race and spacer must be 
in the " u p " posit ion. 
CAUTION: Make sure the cylinder head is bottomed 
on the housing shoulder (Figs. 1 and 2). 

(53) A l i g n va lve lever hole in center bear ing race 
and spacer exact ly wi th the valve lever hole i n the 
gear housing. T u r n the housing head by tapping on a 
re inforc ing r ib wi th h a m m e r and drift. U s e Too l C -
3649 to mainta in a l ignment (Fig. 24). The aligning 
tool should not be removed until the spanner nut is 
securely t ightened. 

(54) Insta l l housing head tang washer to index wi th 
groove in housing. Insta l l spanner nut and t ighten to 
110 to 200 foot-pounds wi th Too l C-3634. 

(55) Set the power piston at the center of t rave l 
and instal l gear shaft and cover assembly so that 
sector teeth index wi th piston rack teeth. Make sure 
cover " 0 " r ing is proper ly instal led on shelf in hous­
ing. 

(56) Insta l l cover spanner nut and t ighten 110 to 
200 foot-pounds wi th Too l C-3988. 

(57) Insta l l va lve pivot l ever (double bear ing end 
first) (F ig . 25) into center race and spacer through 
hole in steer ing housing so that slots in valve lever are 
para l le l to wormshaf t i n order to engage the anti-
rotation p in in center race . Insta l l va lve pivot l ever 
spr ing sma l l e n d first. 

Turn worm until the piston bottoms in both direc­
tions and observe the action of the lever. It must be in 
the center of the hole and snap back to its center 

i n 

Fig. 24—Aligning Center Bearing Spacer with 
Steering Valve 

, — A 

Fig. 25—installing Valve Pivot Lever 

position when the worm torque is relieved. 
(58) Insta l l valve body on housing mak ing sure 

valve pivot lever enters hole in valve spool (F ig . 1). 
B e sure " O " r ing seals are in place. T ighten valve 
mount ing screws to 7 foot-pounds. 

(59) Insta l l new gear shaft sea l fol lowed by seal 
back-up washer and snap r ing and a new grease re­
ta iner as outl ined under " G e a r Shaft O i l Sea l Re ­
placement ." 

Final Tests and Adjustments 
(1) Remove oil reservoi r cover and fill reservoi r 

wi th P o w e r Steer ing F l u i d , Par t No. 2084329 or 
equivalent , to the leve l mark . 

(2) Connect test hoses with proper adapters to hy­
draul ic pump on vehic le wi th pressure gauge C-3309B 
instal led between pump and steer ing gear. 

(3) Start the engine. 
(4) Center valve unt i l uni t is not self-steering. T a p 

on the head of valve body attaching screws to move 
valve body up on steer ing housing, and tap on end 
p lug to move valve body down on housing. E x p e l a l l 
a i r f rom the unit by turn ing wormshaft back and 
forth through the t ravel severa l t imes. 

(5) Ref i l l reservoi r before proceeding with follow­
ing tests and adjustments on the bench. 

(a) W i t h steer ing gear on center , t ighten gear shaft 
adjust ing screw unt i l back lash in steer ing gear a r m 
jus t disappears. See " G e a r Shaft Ad jus tment . " 

I f power t ra in has been removed, t ighten 1-1/4 
turns f rom this position and whi le holding adjust ing 
s c r e w in this position, t ighten lock nut (Fig. 26). 

This is a temporary adjustment to bring piston 
rack and sector teeth in full alignment. 

(b) Operate uni t through fu l l t rave l severa l t imes 
to al ign piston rack and sector teeth. 

(c) W i t h gear on center , read just sector shaft 
back lash . T h i s w i l l requi re loosening adjust ing screw 
unt i l back lash is evident. T h e n ret ighten adjust ing 
s c r e w unt i l back lash jus t disappears. Cont inue to 
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Fig. 26—Adjusting Steering Gear Mesh 

tighten for 3 / 8 to 1/2 tu rn f rom this position and 
tighten lock nut to 50 foot-pounds to maintain this 
setting. 

(d) Start ing f rom a point at least one fu l l turn of 
the wormshaft e i ther side of center, torque at the 
sector shaft requ i red to turn the unit through center 
at 2 r p m in each direction sha l l not exceed 20 foot­
pounds or vary more than 5 foot-pounds f rom left to 
right. 

(e) A d j u s t the torque to be equal in both direct ions 
by readjust ing the valve. 

T ighten valve body adjust ing screw to 200 inch-
pounds. 

(f) Wi th gear at or near fu l l turn in ei ther direc­
tion, attempt to re turn uni t to center by applying a 
torque w r e n c h at steer ing gear shaft. Ho ld wormshaft 
unt i l cross shaft torque bui lds up to 50 foot-pounds. 
Re lease wormshaf t and mainta in a constant steady 
pul l at 2 r p m on the gear shaft. I f cross shaft torque 
does not drop to 20 foot-pounds m a x i m u m as the unit 
passes through center , c h e c k for too m u c h inter ior 
drag; b inding valve lever , b inding spool valve, or 

tight cross shaft adjustment. 
(6) Wi th unit under power, but wi th no load, torque 

required to rotate wormshaft through an included 
angle of 180° (90° ei ther s ide of center) at 6 r p m (or 
one revolution every ten seconds) shal l be 6-10 inch-
pounds. Disconnect test equipment and mount ing 
fixture and instal l unit in vehicle . 

Gem Installation 
(1) F r o m under vehicle , position s teer ing gear on 

mount ing bracket . Insta l l three mount ing bolts and 
tighten to 100 foot-pounds. 

(2) Center the steer ing gear wormshaf t . Worm-
shaft master spl ine should be in 12 o'clock position. 
W i t h front wheels in straight ahead posit ion, instal l 
s teer ing a rm, lock washer and nut. T ighten nut to 180 
foot pounds. 

(3) Connect pressure and re tu rn hoses to steering 
valve. (See Hose Installation). 

(4) Wi th steer ing whee l centered, lower steering 
co lumn t i l l co lumn shaft indexes wi th wormshaf t mas­
ter spl ine. Master spl ine is indicated on lower coup­
l ing flange by a 1/4 inch hole next to ro l l p in hole. 

(5) Insta l l coupl ing ro l l p in . 
(6) Insta l l and adjust steer ing co lumn as outlined 

in " C o l u m n " section of this manua l . 

Hose Installation 
W h e n either hose is re instal led or rep laced, it is 

essential that the sponge sleeve hose protector be 
instal led as follows: 

(1) Avo id sharp bends in a large sect ion of hose 
(about 10 inch diameter is recommended) . 

(2) Hose must remain at least 1 inch away f rom al l 
pul leys, battery case and brake l ines and 2 inches 
away f rom exhaust manifold. 

(3) Sponge sleeves must be instal led where hose 
contacts composit ion or metal . 

(4) T ighten pump end hose fitt ing to 24 foot-pounds 
and gear end fitt ing to 160 inch-pounds. 

POWER STEERING PUMPS 
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GENERAL INFORMATION 

T h e .94 pump and the 1.06 pump are used on 
C h r y s l e r models. Imper ia l models use only the 1.06 
pump. 

T h e .94 pump can be identified by the long oval 
shape of the filler neck and a dr ive pul ley secured to 
the dr ive shaft wi th a large nut. (F ig . 1). Rectangular 
pumping vanes car r ied by a shaft dr iven rotor, move 
the fluid f rom the Intake to the p ressure cavit ies of 
the cam r ing. A s the rotor begins to rotate, centr i ­
fugal force throws the vanes against the inside sur­
face of the cam r ing to p ick up res idua l oil w h i c h is 
forced into the high pressure area. A s more oil is 
p icked up by the vanes, oil is forced into the cavit ies 
of the thrust plate, through two cross-over holes in the 
cam r ing and pressure plate w h i c h empty into the h igh 
pressure area between the pressure plate and the 
housing end plate. 

F i l l i n g the high pressure area causes oil to flow 
u n d e r the vanes in the slots of the rotor forc ing the 
vanes to follow the inside oval sur face of the cam r ing . 
A s the vanes rotate to the smal l a rea of the c a m r ing , 
oil is forced out f rom between the vanes. 

T h e 1.06 pump can be identified by a 3 / 8 i n c h 
threaded hole in the pul ley end of the dr ive shaft 
(F ig. 2). T h e operation of the 1.06 pump is s imi la r to 
the vane type pump but differs in appearance and de­
sign. T h e rotor is star shaped and upon rotation, pro-
pel ls 12 steel ro l lers against the inside sur face of the 
c a m r ing . A s the ro l lers follow the eccentr ic pattern 
of the c a m r ing, oil is d r a w n into the inlet ports and 
exhausted through the d ischarge ports as the ro l lers 
are forced into vee shaped cavit ies of the rotor. 

A flow control valve permits a regulated amount of 
oil to re turn to the intake side of the pump w h e n ex­

cess output is generated dur ing high speed operation. 
T h i s reduces the power requirements to dr ive the 
pump and minimizes temperature build-up. 

T h e 1.06 pump incorporates a two-stage flow con­
trol valve. H igh pressure oil passes through two ori­
fices in a meter ing insert . (The meter ing inser t is lo­
cated in an oil passage sealed with a 1 /8 inch pipe 
plug.) A t low speed, approximately 2.7 gpm is passed 
to the gear. A s speed increases and the valve moves, 
excess oil is by-passed to inlet and the valve acts to 
block flow through one orifice. T h i s drops flow to the 
gear to approximately 1.6 gpm at h igh speeds. Two-
stage flow control provides high flow at low speed for 
improved steer ing, whi le reduc ing the flow at h igh 
speed to reduce the power steer ing system oil tem­
perature. 

W h e n steer ing conditions exceed m a x i m u m pres­
sure requirements , such as turn ing the wheels against 
the stops, the pressure built up in the steer ing gear 
also exerts pressure on the spr ing end of the flow con­
trol valve. T h i s end of the valve houses the pressure 
rel ief valve on both the .94 and 1.06 models. H igh 
pressure lifts the rel ief valve bal l f rom its seat and al­
lows oil to flow through a tr igger orifice located in the 
outlet fitting of the .94 pump and in the front land 
of the flow control valve of the 1.06 pump. T h i s re­
duces pressure on the spr ing end of the valve w h i c h 
then opens and allows the oil to re turn to the intake 
side of the pump. T h i s action l imits m a x i m u m pres­
sure output of the pump to a safe level . 

U n d e r norma l operat ing condit ions, the pressure 
requirements of the pump are below m a x i m u m , caus­
ing the pressure re l ie f ba l l a n d the flow control va lve 
to rema in closed. 

Fig. I—.94 Pump Fig. 2—1.06 Pump 
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Condition 

SERVICE DIAGNOSIS 

Possible Cause Correction 

I N T E R M I T T E N T OR 
NO A S S I S T 

NOISY P U M P 

P U M P V IBRATION 

P U M P L E A K S 

(a) Loose belt. 
(b) Low fluid level. 
(c) Low pump efficiency, 

^(d) Pump seizure. 
(e) Flow control bore plug ring not in 

place. 
(f) Flow control valve st icking. 

(g) Wrong pressure-rel ief valve setting. 

(h) Damaged "O " ring on flow control 
bore plug. 

(i) Loose plug in end of flow control 
valve. 

(j) Distorted pressure plate. 
*(k) C a m ring badly worn. 

(I) Vanes improperly instal led, 
(m) Plugged metering orifice(s) or trigger 

orifice. 
(n) Damaged or leaky pressure relief 

valve seat (plug) or ball, 
(o) Damaged housing bore " 0 " ring(s) or 

pressure plate " 0 " ring. 
*(p) Scored pressure plate, thrust plate, 

c a m , rotor or rollers. 

(a) Low fluid level. 
(b) Belt noise. 

(c) Belt loose (causing pump rattling 
noise). 

(d) Foreign material blocking pump hous­
ing oil inlet hole. 

(e) Vanes improperly instal led. 

(f) Vanes st icking in rotor. 

(g) Faulty flow control valve. 
*(h) Pressure plate, thrust plate or rotor 

scored. 
*(i) Pressure plate, thrust plate, c a m , ro­

tor or rollers scored. 
(j) Pump hose interference with sheet 

metal or brake l ines. 
(k) Pulley loose. 

(a) Tighten belt. 
(b) Inspect and correct fluid level. 
(c) Serv ice a s necessary. 
(d) Replace pump. 
(e) Replace snap ring. Inspect groove for 

depth. 
(f) Serv ice flow control valve a s neces­

sary. 
(g) Replace flow control valve—.94 pump. 

Replace pump partial assembly—1.06 
pump. 

(h) Replace " 0 " ring. 

(i) Tighten plug. See 'T ightening Refer­
ence" . 

(j) Replace pressure plate—.94 pump, 
(k) Replace c a m ring—.94 pump. 
(I) Install vanes properly—.94 pump, 
(m) D isassemble pump and c lean . 

(n) Replace seat and ball—1.06 pump; 
replace flow control valve—.94 pump. 

(0 ) Replace " 0 " rings. 

(p) Replace rotating group package—1.06 
pump. 

(a) Inspect and correct fluid level. 
(b) Inspect for pulley alignment, paint or 

grease on pulley and correct. 
(c) Adjust belt. S e e "Cooling Sys tem" 

Group 7—1.06 pump. 
(d) Remove reservoir, visually check inlet 

oil hole and service a s necessary. 
(e) Install properly or replace if neces­

sary—.94 pump. 
(f) Recondition pump and correct cause 

—.94 pump. 
(g) Replace flow control valve—.94 pump. 
(h) Replace badly scored part or lap in if 

lightly scored—.94 pump. 
(1) Replace rotating group package—1.06 

pump. 
(j) Reroute hoses. 

(k) Retorque pulley retaining nut .94 
pump. 

(a) Pump hose interference with sheet (a) Reroute hoses 
metal or brake l ines. 

(b) Faulty or loose belt. 

(c) Pulley loose or out of round. 
(d) Crankshaft pulley loose or damaged. 

(a) Cap or filler neck leaks. 

(b) Reservoir solder joints leak. 

(c) Reservoir " 0 " ring leaking. 

(d) Shaft sea l leaking. 

(b) Replace or adjust belt a s necessary. 
S e e "Cooling Sys tem," Group 7. 

(c) Replace pulley. 
(d) Replace crankshaft pulley. 

(a) Correct fluid level. (Fluid Level Too 
High). 

(b) Resolder or replace reservoir a s nec­
essary. 

(c) Inspect sea l ing area of reservoir. Re­
place " 0 " ring or reservoir a s neces ­
sary. 

(d) Replace sea l . 
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Condition Possible Cause Correction 

(e) Loose rear bracket bolts. (e) Tighten bolts. S e e "Tightening Refer­
ence" . 

(f) Loose or faulty pressure hose ferrule, (f) Tighten fitting to 24 foot-pounds, 1.06 
pump—20 foot-pounds, .94 pump, or 
replace a s necessary. 

(g) Damaged pressure hose " 0 " ring. (g) Replace " 0 " ring—1.06 pump. 
(h) Housing ball plug leaking. (h) Replace pump partial assembly. 

Valve—1.06 pump. 
(i) Rear bolt holes stripped or cast ing (i) Repair, if possible, or replace pump, 

cracked. 

"'Clean and f lush high pressure and return hoses. Recondition gear valve body (see "Power Steering Gear") 

SERVICE PROCEDURES 
Checking Fluid Level 
1.06 Model 

(1) Start engine, turn s teer ing whee l f rom stop to 
stop severa l t imes to expel a i r f rom system, then 
shut off engine. 

(2) Wipe reservo i r filler cap free of dirt , remove 
cap and v isual ly inspect oi l leve l in reservoi r . 

Engine Hot—Oil l eve l should be one-half way up in 
filler neck. Engine at room temperature—Oil should 
jus t cover filler n e c k / r e s e r v o i r joint (1-3/4 inches to 
2 inches f rom top of filler neck. 

.94 Model 
T h e oil leve l in the .94 pump should be checked 

only after pump has reached norma l operating tem­
perature. A dip stick, bui l t into the reservo i r cap, 
indicates " F U L L " or " A D D " . F l u i d leve l should be 
at the " F U L L " m a r k w h e n hot. 

Rep len ish the fluid, if necessary , in a l l pumps wi th 
P o w e r Steer ing F l u i d , P a r t No. 2084329 or equiva­
lent. 

Pressure Test—All Models 
(1) Inspect fluid leve l in reservoir . F i l l to correct 

leve l indicated on dip st ick i f necessary . 
(2) Measure belt tension and correct if necessary . 

See "Cool ing S y s t e m , " G r o u p 7. 
(3) D isconnect the high pressure hose at the steer­

ing gear and connect the free end of the hose to the 
gauge side of C-3309D. Connect a second pressure 
hose f rom the valve side of C-3309D to the steer ing 
gear. T h e valve must be instal led on the outlet side 
of the gauge. (F ig . 3). 

(4) Inser t thermometer i n fluid reservoi r , start 
engine and w a r m up fluid to a temperature between 
150 and 170 degrees Fahrenhe i t . 

T u r n i n g the wheels f rom stop to stop wi l l a id in 
w a r m i n g the fluid. Do not hold whee ls against stop 
for extended per iod as undue in te rna l pump over­
heat ing w i l l resul t . 

(5) W i t h engine idl ing at 650 R P M , and gauge va lve 
open, note p ressure whi le tu rn ing steer ing w h e e l 
f rom one ext reme posit ion to the other. T u r n the 
wheels a l l the way to one or the other stop momen­

tar i ly and note the m a x i m u m pressure . A pressure of 
at least the m i n i m u m pressure shown for the part icu­
la r pump in "Speci f icat ions" should be read. 

(6) I f pressure is under the specified rat ing, the 
steer ing system is not funct ioning properly. T o deter­
mine wh ich unit is faulty, momentar i ly close the pres­
sure gauge valve and note m a x i m u m pressure regis­
tered on gauge. I f the pressure reads less than the 
m a x i m u m pressure shown for the par t icular pump in 
"Specif icat ions" the pump is faulty and should be re­
condit ioned. Should pressure reading in step 5 read 
low but not in step 6, the steer ing gear is faulty. 

W h e n removing test equipment, be sure to re insta l l 
hoses in original position to avoid inter ference wi th 
engine or sheet metal . 

Pump Removal—All Models 
(1) Loosen pump mounting and locking bolts and 

remove belt. 
(2) Disconnect both hoses at pump. 
(3) Remove mount ing and locking bolts and remove 

pump and brackets. 

PUMP INSTALLATION—All Models 

(1) Posit ion pump on engine and instal l mount ing 
and locking bolts. 

Fig. 3—Pressure Test 
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(2) Instal l dr ive belt and adjust . See "Cool ing Sys ­
t e m — G r o u p 7". T ighten mount ing bolts to 30 foot­
pounds. 

(3) Connect pressure and r e t u r n hoses. (Use new 
pressure hose " 0 " r ing—1.06 p u m p only). See "Hose 
Instal lat ion". 

(4) F i l l pump reservo i r to top of filler neck wi th 
Power Steer ing F l u i d , Par t No. 2084329 or equivalent. 

(5) Start engine and turn s teer ing whee l severa l 
t imes f rom stop to stop to bleed the system. Stop en­
gine, check oil level and correct i f necessary. See 
" C h e c k i n g F l u i d L e v e l " . 

HOSE INSTALLATION—All Models 
W h e n ei ther hose is re instal led or rep laced, the fol­

lowing points are essent ial : 
(1) Route hoses in same position they were in be­

fore removal . 
(2) Route hoses smoothly, avoiding sharp bends and 

k inking. 
(3) W h e n proper ly instal led, the pressure hose tube 

ends should rest against the outside of the pump 
reservoir neck on one end, and the outside of the gear 
valve body on the other end. (F ig. 4). 

(4) T ighten pump end hose fitting to 24 foot-pounds 
and gear end fitting to 160 inch-pounds. 

(5) Hoses must remain at least one inch away f rom 
al l pul leys, battery case and brake l ines, and two 
inches away f rom exhaust manifold. 

(6) W h e n used, protective sponge sleeves must be 
properly positioned to prevent hose contact wi th other 
components in engine compartment. 

(7) Af ter hoses are instal led, check for leaks whi le 
system is being bled. See " P u m p Instal lat ion". 

OIL SEAL REPLACEMENT 
.94 Model 

T o serv ice the dr ive shaft oil sea l , i t is necessary 

Fig. 4—Hose Routing—1.06 Pump 8 Cylinder Engines 

to remove the pump f rom the vehicle, disassemble and 
reassemble the pump as outl ined in "Recond i t ion ing— 
.94 Model ." 

Reconditioning—.94 Model 
Disassembly 

(1) Remove pul ley reta ining nut before loosening 
power steer ing pump belts. Remove pump f rom en­
gine as an assembly . 

(2) T a p pul ley off shaft wi th plast ic hammer . 
(3) Remove brackets f rom pump, drain reservoir 

and c lean exter ior of pump with solvent. 
(4) Remove k e y f rom dr ive shaft . 
(5) U s i n g soft protective jaws , c lamp pump (shaft 

down) in vise between square boss and shaft housing 
(Fig. 5). 

(6) Remove two mount ing studs and pressure hose 
fitting. Gent ly tap reservo i r filler tube back and forth 
with plast ic h a m m e r to loosen. W o r k reservoi r off 
pump body (Fig. 5). D iscard reservoir , two mounting 
stud and p r e s s u r e fitting " O " r ings. 

(7) U s i n g a punch , tap end cover reta iner r ing 
around ti l l one end of r ing l ines up with hole in 
pump body. Inser t punch in hole far enough to dis­
engage r ing f rom groove in pump bore and pry r ing 
out of pump body (F ig . 6). 

(8) T a p end cover wi th plast ic h a m m e r to j a r it 
loose. Spr ing u n d e r cover should p u s h cover up. 

(9) Remove pump body f rom vise , p lace in inverted 
position on flat sur face and tap end of drive shaft 
with plast ic h a m m e r to loosen pressure plate, rotor 
and thrust plate assembly f rom body. L i f t pump body 
off of rotor assembly. F l o w control valve and spr ing 
should sl ide out of bore also (F ig . 7). 

(10) Remove and discard end plate and pressure 
plate " 0 " r ings. 

(11) P lace pump body on flat sur face and pry dr ive 
shaft oil sea l out w i th a screw dr iver (F ig. 8). 

(12) Inspect sea l bore in housing for bur rs , n icks 

Fig. 5—Removing Reservoir 
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Fig. 6—Removing End Cover Retai 

or score marks that would allow o i l to bypass outer 
seal surface. 

(13) I f necessary to disassemble flow control valve 
for cleaning, see "F low Control Valve Disassembly". 

, (14) A f ter l i f t i ng pressure plate and cam r ing f r om 
rotor,, remove ten vanes f r om slots i n rotor. 

(15) Clamp drive shaft i n * soft jawed vise, w i t h 
rotor and thrust plate facing up. 

(16) Remove rotor lock r ing , pry r i ng off drive shaft 
using a screw dr iver (Fig. 9). Exercise care to avoid 
nick ing the rotor end face. Discard r ing . 

(17) Slide rotor and thrust plate off of shaft and re­
move shaft from' vise. 

Inspection 
(1) Wash a l l parts i n clean solvent, Mow out a l l 

passages w i t h compressed air and air dry cleaned 
parts. 

(2) inspect drive shaft for excessive wear and seal 
area for nicks or scoring. Replace i f necessary. 

(3) Inspect fit of vanes i n rotor. Vanes must slide 
freely in ' slots of rotor wi thout binding. Excessively 

P L A S T I C 
^ " ' " H A M M E R 

llilllllM 
DRiVE 

^ SHAFT 

Fig. It—Oil Seal Removal 

loose vanes- require replacement - of rotor and/or 
vanes. Binding can be relieved by cleaning or removal 
of burrs w i t h a th in fine file. 

(4) Inspect flat .surfaces of pressure and thrust 
plates for wear or scoring. L ight scoring can be re­
moved by lapping on a flat surface. Remove a l l lap­
ping compound thoroughly before reassembly.. 

(5) Inspect inner surface of cam r i n g for heavy 
scuff or chatter marks. Replace i f necessary. L ight 
score or scuff marks can be removed by. polishing 
w i th a small, flat o i l stone. 

(6) Inspect end cover for nicks, or burrs on sur­
face contacting " 0 " ring and remove w i t h a fine, stone. 

(7) Inspect pump body drive shaft bushing for ex­
cessive wear. Replace pump body and bushing as an 
assembly i f badly worn or scored. 

Assembly 
(1) Place pump body on flat surface and drive new 

drive shaft seal into bore w i t h a 7 / 8 or 15 /16 inch 
socket t i l seal bottoms on shoulder (Fig. 10). 
CAUTION: Excessive force w i l l distort the seal. 

(2) Lubricate seal w i th power steering fluid and 
clamp pump body i n vise, (shaft end down). 

(3) Instal l end cover and pressure plate " 0 " rings 
i n grooves in pump cavity. These rings are the same 

• I I B 
N N 1 0 0 7 

Fig. 7—Removing Drive Shaft Assembly 

; '£fel^ NU413 

Fig. 9—Removing Full Diameter Lock Ring 
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. S O C K E T 

TOOL C-4090 I 

SEAL 

NN1010 

« g . 10-Oil Seal Installation 

size. Lubr ica te with power steer ing fluid. 
(4) Lubr ica te large pump body to reservoir " O " 

r ing and instal l on pump body. 
(5) Wi th dr ive shaft c lamped spl ined end up in soft 

j awed vise, instal l thrust plate on drive shaft (smooth, 
ported side up) (F ig . 11). 

(6) Sl ide rotor over spl ines with the counterbore 
of rotor facing down. Insta l l rotor lock r ing mak ing 
sure r ing is seated in groove (Fig. 12). 

(7) Instal l two dowel pins in holes in pump cavity. 
Care fu l ly insert dr ive shaft , rotor and thrust plate 
assembly in pump cavity indexing locating holes with 
dowel pins (Fig. 13). 

(8) Sl ide cam r ing over rotor on dowel pins with 
arrow on r ing facing " U P " (F ig . 14). 

(9) Instal l ten vanes in rotor slots wi th radius edge 
facing out towards cam r ing inner surface (Fig. 15). 
CAUTION: Vanes installed with flat edge out will 
result in noisy pump operation. 

(10) Position pressure plate on dowel pins. P lace 
a 1-1/4 inch socket in groove of pressure plate and 
seat entire assembly on " 0 " r ing in pump cavity by 

DOWEL 
PINS <2f 

* • ^ ROTOR LOCK RING 

, . %*Jb«J6l*.& NU276 

Fig. 12-lnstalling Rotor Lock Ring 
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Fig 13—Rotor and Thrust Plate Installed 

press ing down on socket wi th both thumbs (F ig . 16). 
(11) P lace spr ing in groove in pressure plate and 

position end cover l ip edge U P over spr ing. 
(12) P r e s s end cover down below reta ining r ing 

DRIVE 
SHAFT* 

LOCATING' 
HOLES .; _ 

> P O R T E D 
S IDE UP 

THRUST 
'PLATE 

NN1011 

Fig. 11-Installing Thrust Plate 
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Fig. 14—Installing Cam Ring 

NN1014 



19-28 STEERING—PUMP — A 

F ig . 15—Installing Rotor Vanes 

groove with thumb and instal l r ing making sure it is 
seated in groove (F ig . 16). 

T h i s operation can be per formed in an arbor press 
i f available. C a r e should be exerted to prevent cock­
ing the end cover in the bore or distort ing the as­
sembly . 

(13) U s i n g a punch , tap reta iner r ing ends around 
in the groove unt i l opening is opposite flow control 
valve bore. T h i s is important for m a x i m u m retention 
of the reta iner r ing (F ig . 17). 

(14) Replace reservo i r " 0 " r ing seal , two mounting 
stud " 0 " r ing seals and flow control valve " 0 " r ing 
seal on pump body, lubr icate with power steer ing fluid 
and careful ly position reservo i r on pump body. 
V isua l ly al ign the mount ing stud holes till studs can 
be started in threads. 

(15) U s i n g a plast ic hammer , tap reservoi r down on 
pump and insert flow control valve spr ing and valve 
(slotted end up). 

(16) Rep lace " 0 " r i n g on pressure hose fitting and 
lubr icate wi th power steer ing fluid (F ig . 18). 
CAUTION: Be sure " O " ring is installed on upper 

NN1016 

F ig . 16—Seating Pressure Plate 

END COVER RETAINER 

F ig . 17—Installing End Cover Plate and Retainer Ring 

groove. It is possible to install " O " ring in lower 
groove. This would restrict relief outlet orifice. 

(17) Instal l p ressure hose fitting and tighten mount­
ing studs. T ighten pressure hose fitting to 20 foot­
pounds and rear mount ing studs 25-35 foot-pounds. 

(18) Remove pump assembly f rom vise and instal l 
mount ing brackets and drive shaft key. 

(19) Insta l l pul ley on shaft and secure wi th retain­
ing nut. Tighten nut to 45-55 foot-pounds. 

(20) Instal l pump assembly on engine and refi l l 
reservoir . Start engine and inspect for leaks. 

FLOW CONTROL VALVE 

.94 Model 

T h e flow control valve is serv iced as an assembly. 
N icks or burrs that might cause the valve to st ick in 
the bore may be removed by rubbing valve over flat 
sur face covered by crocus cloth. C a r e should be taken 
to prevent rounding the sharp edges of the lands. 

T h e valve may be disassembled for c leaning if dirt 
has caused pump fai lure. It is important that if the 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ • 

F ig . I8—Installing Pressure Hose Fitting 



A-
valve is d isassembled for c leaning purposes, the en­
tire pump should be disassembled and c leaned. 

Disassembly 
(1) Remove pressure hose fitting f rom pump res­

ervoir. D i s c a r d " 0 " r ing on fitting. 
(2) Wi thdraw valve with a magnet. If valve is stuck 

in bore, it may be necessary to push in on valve 
against spr ing pressure . Re lease pressure exerted 
against valve abrupt ly and allow valve to spr ing out 
of bore. 

(3) C l a m p land end of valve in a soft-jawed vise 
and remove hex head plug and shim(s). Note number 
of shims on plug. Same number of sh ims should be 
instal led on assembly of valve. 

(4) Remove valve f rom vise and remove pressure 
rel ief bal l , guide and spr ing. 

Assembly 
(1) Insert spr ing , guide and pressure rel ief bal l in 

end of flow control valve (Fig. 19). 
(2) Instal l hex head plug us ing the same number 

of shims as were removed. Altering shim thickness 
will change rel ief pressure. 

(3) Insta l l hex head plug and tighten to 50 inch-
pounds. 

(4) Inser t flow valve spr ing and valve in bore. In ­
stal l new " 0 " r ing on pressure hose fitting and lubri ­
cate with power steer ing fluid. 

(5) T h r e a d fitting into pump body and tighten to 
20 foot-pounds. 

Off Seal Replacement—1M6 Model 
(1) Remove pump f rom engine. D r a i n reservoi r 

and c lean exter ior before serv ic ing. 
(2) C l a m p pump in vise secure ly at mount ing brack­

et. 
(3) Remove pul ley with Too l C-4068 (Fig. 20). 
(4) Posit ion sea l remover adapter SP-5323A over 

end of dr ive shaft wi th large opening toward pump. 
(5) P lace sea l remover Tool C-4062 over shaft , 

through adapter and screw tapered thread we l l into 
meta l portion of seal . T ighten large dr ive nut and re­
move seal (F ig . 21). 

(6) Inspect sea l bore in housing for bur rs , n icks , 

PRESSURE FLOW 
RELIEF CONTROL 
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SHIM(S) 

NN1003 

PRESSURE 
RELIEF 
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-PUMP—STEERING 
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1S-27 

TOOL C-4068 

5t NR313 

fig. 20—Removing Drive Pulley (1.06 Pump) 
or score m a r k s that would al low oil to by-pass outer 
sea l sur face . 

(7) Inspect shaft for scratches or b u r r s , if any, re­
move wi th crocus cloth. Lubr ica te new sea l and instal l 
w i th l ip toward pump. U s e Tool C-4061 to dr ive seal 
flush with housing (Fig. 21). 

(8) Instal l dr ive pul ley. See " P u l l e y Instal lat ion". 
(F ig . 32). 

(9) Wi th instal ler shaft c lamped secure ly in vise, 
t ighten dr ive nut against thrust bear ing and press 
pul ley onto shaft. 
C A U T I O N : Do not attempt to press pulley on to shaft 
without the use of special tool as serious damage will 
result to interior of pump. 

A sma l l amount of dr ive shaft end play wi l l be 
observed w h e n pul ley is instal led flush wi th end of 
shaft . T h i s movement is necessary and wi l l be mini­
mized by a thin cushion of oil between the rotor and 
end plates w h e n pump is in operation. 

(10) Insta l l pump and adjust belt as outl ined under 
" C o o l i n g " Group 7. 

NR314 
Fig. 19—Flow Control Valve (.94 Pump) Fig. 21—Removing Shaft Seal 
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NR315 

Fig. 22-lnstalling Shaft Seat 

RECONDITIONING—1.06 Model 

Disassembly (Fig. 23) 
(1) R e m o v e pump f rom engine. D r a i n reservo i r a n d 

c lean exter ior before serv ic ing . 
(2) C l a m p pump secure ly in vise at mount ing 

bracket . 
(3) Remove pul ley with T o o l C-4068 (F ig . 20). 
(4) Remove oil seal as descr ibed i n " O i l Sea l R e ­

p lacement" sect ion. 
, JP- OIL SEAL 

(5) Remove pump f rom vise and remove three 
mount ing bracket bolts, remove bracket . 

(6) Remove reservoir and place pump in vise with 
shaft down (use vise with soft protective jaws) . Dis­
card mount ing bolt and reservoi r " 0 " r ings. 

(7) U s i n g a punch , tap end cover retaining r ing 
around unt i l one end of r ing l ines up wi th hole in 
pump body. Inser t p u n c h in hole far enough to disen­
gage r ing f rom groove in pump bore and remove r ing 
f rom body (Fig. 24). 

(8) T a p end cover with plastic h a m m e r to j a r it 
loose. Spr ing under cover should push cover up. 

(9) Remove pump body f rom vise, place in inverted 
position on c lean flat sur face and tap end of dr ive 
shaft to loosen rotating group. L i f t pump body off 
rotating group. 

(10) Remove and d iscard brass seal plate and fibre 
gasket. (Some pumps may be assembled with brass 
plates only). T h e fibre gasket may be found stuck to 
housing floor; it can easi ly be l i fted or pul led away. 
Insure that a l l portions of gasket are removed and 
that housing floor is not scratched or damaged. 

(11) D iscard pressure plate and end cover " 0 " 
r ings. 

(12) Remove snap r ing, bore plug, flow control 
valve and spr ing f rom housing. D i s c a r d " 0 " r ing. 

(13) I f necessary to disassemble flow control valve 
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FLOW CONTROL 

VALVE ASSEMBLY 1 -

END 
COVER SPRING 

END COVER A 

RETAINER RING 
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NR254C 

Fig. 23—1.06 Pump Disassembled View 
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Fig . 24—Removing End Cover Retaining Ring 

for c leaning, see " F l o w Control V a l v e D isassembly" . 

Inspection 
(1) Remove clean out plug with a l ien w r e n c h (F ig . 

24). 
(2) W a s h a l l parts in c lean solvent, blow out a l l 

passages wi th compressed a ir and air dry a l l c leaned 
parts. 

(3) Inspect dr ive shaft for excessive w e a r and sea l 
area for n icks or scor ing. Replace i f necessary . 

(4) Inspect end plates, rol lers, rotor and cam r ing 
for n icks , bur rs , or scratches. I f any of the compon­
ents are damaged to a degree that the efficiency of 
the pump is affected it is recommended that a l l the 
inter ior parts be replaced. 

(5) Inspect pump body dr ive shaft bush ing for ex­
cessive wear . Replace pump with pump part ia l as­
sembly if badly worn or scored. P u m p part ia l assem­
bly includes the entire pump with the exception of 
the reservoir , filler cap, mounting brackets , and dr ive 
pul ley. 

Assembly 
(1) Insta l l 1 /8 inch pipe c lean out plug. T ighten to 

80 inch-pounds. 
(2) P lace pump body on flat sur face and dr ive new 

shaft seal into bore with Tool C-4061. 
(3) Instal l new end cover, " 0 " r ing in groove in 

pump bore. Lubr ica te with power steer ing fluid. 
(4) Lubr ica te new large pump body to reservo i r 

" 0 " r ing and instal l on pump body. 
(5) Insta l l new fibre gasket and brass sea l plate to 

bottom of housing floor (fibre gasket on floor and 
brass seal plate on top of fibre). Note: Pumps origin­
ally built with brass seal plate only, must be serviced 
with both brass seal plate and fibre gasket. Align index 
notches in plate and gasket with dowel pin hole in 
housing; cut-out sections of gasket and plate should 
be in line with core pockets on side of housing bore 
(Fig. 25). Caution: Pump will not operate properly if 
either gasket or seal plate are improperly installed. 

C O R E POCKET 

FIBRE GASKET 

s H n i l A. 

D O W E L S 
PIN HOLE 

P Y I 6 0 

Fig. 25-Fibre Gasket Installed 

(6) Care fu l ly instal l f ront plate in pump bore. 
Chamfered edge first. A l i g n index notch in plate w i th 
dowel pin hole in housing. 
CAUTION: Use extreme care in aligning dowel pin. 
Pump can be completely assembled with dowel pin 
improperly positioned in end plates and not in index­
ing hole in housing. 

(7) P lace dowel pin i n c a m r ing and position c a m 
r ing inside pump bore. Notch on cam r ing must be up 
or away f rom pul ley end of pump (Fig. 26). I f cam r ing 
has two notches, one mach ined and one cast, instal l 
with machined notch up . Machined notch has sharp 
corners and cast notch rounded corners . 

I f end of dowel p in i n c a m r ing is more than 3 / 1 6 
inch above sur face of instal led cam r ing, it is not 
seated in index hole in housing. 

(8) Instal l rotor and shaft i n cam r ing and careful ly 
place 12 rol lers in cavit ies of rotor (Figs. 27 and 28). 
Lubr ica te rotor, ro l lers, and cam I.D. wi th power steer­
ing fluid. 

(9) Before instal l ing pressure plate, rotate shaft 
by hand to make sure ro l lers a re a l l seated para l le l 
with pump shaft. 

hs 4 
D O W E L PIN 

C A M RING 

9r 
4. A 

/ '.— NOTCH 

i 

Fig. 26—Installing Cam Ring 

N R 3 1 8 A 
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I-
Fig. 27-tnstmllmg Rotor 

(10) T o insure proper a l ignment of p ressure plate 
to dowel p in, inser t the largest possible n u m b e r dr i l l 
into the large 3 / 1 6 inch diameter oil hole in the cam 
r ing , next to the cam notch. Select f rom a n u m b e r 13 
through 16 dr i l l , c lean thoroughly, and bottom on 
housing floor (F ig . 29). 

(11) Insta l l new " 0 " r ing on pressure plate, lubr i ­
cate wi th power steer ing fluid and carefu l ly position 
in pump bore. Before seat ing plate in pump bore, 
a l ign index notch in plate wi th dowel p in and oil pas­
sage slot in plate wi th number dr i l l . Seat plate on c a m 
r ing us ing a c lean 1-1/8 inch socket and plast ic ham­
m e r (Fig. 30 and 31). Remove dr i l l . Inspect p ressure 
plate at both oil passage slots to insure that plate is 
square ly seated on cam r i n g end face. 

(12) P lace large coil spr ing over ra ised portion of 
insta l led pressure plate. 

(13) Posit ion end cover, l ip edge U P , over spr ing . 
P r e s s end cover down below retaining r ing groove 
with thumb and instal l r ing mak ing sure it is seated 
in groove. L i g h t tapping on the end cover m a y be 
necessary to insure that the end cover chamfer is 
square ly seated against snap r ing. 

(14) Replace reservoi r mount ing bolt sea l . 
(15) Lubr ica te flow control valve with power steer­

ing fluid and inser t valve spr ing and va lve into bore. 
(Spr ing first then hex p lug end of valve). Insta l l new 
" 0 " r ing on bore plug, lubr icate wi th power steer ing 

NU82 

Fig . 29-Aligning OH Holes 

fluid and carefu l ly instal l into bore. Insta l l snap r ing , 
with sharp edge U P . 
CAUTION: Do not depress the bore plug more than 
1/16 inch beyond snap ring groove. 

(16) P lace reservoi r on pump body and v isual ly 
al ign mount ing bolt hole. T a p reservo i r down on pump 
wi th plastic hammer . 

(17) Remove pump f rom vise and instal l mount ing 
brackets wi th three mount ing bolts, t ighten to 18 
foot-pounds. 

(18) Instal l dr ive pul ley. See " P u l l e y Insta l la t ion" 
(F ig . 32). 

P u m p s instal led on eight cy l inder engines have 
dr ive pul leys pressed flush wi th the end of the pump 
shaft . Wi th dr ive pul ley p laced on end of shaft , se­
cure ly thread instal ler T o o l C-4063, with adapter S P -
5399, into 3 / 8 inch threaded hole in end of shaft (F ig . 
32). 

(19) Wi th instal ler shaft c lamped secure ly in v ise, 

Fig . 28—Installing Rollers In Rotor Fig. 30—Installing Pressure Plate 
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Fig. 31 Seating Pressure Plate 

tighten drive nut against thrust bear ing and press 
pul ley onto shaft. 
CAUTION: Do not attempt to press pulley on to shaft 
without the use of special tool as serious damage will 
result to interior of pump. 

A smal l amount of drive shaft end play wi l l be ob­
served when pulley is instal led. T h i s movement is 
necessary and wi l l be minimized by a thin cushion of 
oil between the rotor and end plates w h e n pump is 
in operation. 

(20) Instal l pump assembly on engine, connect 
hoses (using new pressure hose " O " r ing), and tighten 
drive belt see "Cool ing Sys tem 7 ' Group 7. F i l l reser­
voir wi th power steering fluid, test and inspect for 
leaks. 

FLOW CONTROL VALVE 

Disassembly—1.06 Model 
(1) Remove pump f rom engine and reservoi r f rom 

pump. 
(2) Remove snap r ing and plug f rom flow bore. Dis­

card " 0 " r ing f rom plug. 
(3) Depress control valve against spr ing pressure 

and al low to spr ing back. T h e valve should pop out of 
bore far enough to be l ifted out. L i g h t tapping on 
r e a r face of pump body may be necessary to remove 
a s tuck valve. 

I f dir t or foreign part icles are found on valve or 
within valve bore, entire pump should be disassem­
bled, c leaned and rebuilt . T h e h igh pressure and re­
turn hoses must also be flushed and the steer ing gear 
valve body recondit ioned see " P o w e r Steer ing G e a r " . 
I f valve bore is badly scored, replace pump with pump 
part ia l assembly. 

(4) Remove n icks or bur rs that might cause the 
valve to st ick by rubbing valve over a flat sur face 

Fig. 32—Pulley Installation 
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Fig. 33—Flow Control Valwe Disassembled View 

covered wi th crocus cloth. 
(5) C l a m p land of valve in a soft j awed vise a n d 

remove hex head ba l l seat and shim(s). Note n u m b e r 
and gauge of sh ims on bal l seat. Same number and 
gauge of sh ims must be instal led on assembly of 
valve. A l te r ing s h i m thickness wi l l change rel ief 
pressure . 

(6) Remove valve f rom vise and remove pressure 
re l ief bal l , guide and spr ing . 

(7) C lean a l l parts thoroughly. Dirt Particles On 
Bal l Or Ball Seat Will Cause Improper Pump Opera­
tion. 

Assembly 
(1) Inser t spr ing , guide and pressure rel ief bal l in 

end of flow control va lve (Fig. 33). 
(2) Insta l l hex head bal l seat us ing the same number 

and th ickness sh ims as were removed. T ighten to 50 
i n c h pounds. 

(3) Lubr ica te valve wi th power steer ing fluid and 
insert flow valve s p r i n g and valve i n bore. Insta l l new 
" 0 " r ing on bore p lug , lubr icate w i th power steer ing 
fluid and carefu l ly instal l into bore. Insta l l snap r ing . 
CAUTION: Do not depress the bore plug more than 
1/16 inch beyond snap ring groove. 
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STANDARD STEERING COLUMN 
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Page 
Assembly 37 
Disassembly 34 
Inspection 37 

G E N E R A L I N F O R M A T I O N 

T h e steer ing co lumn u n d e r head-on coll ision con­
ditions is designed to telescope at a control led rate. 
T h e telescoping action reduces the l ikel ihood of the 
steer ing whee l being dr iven rea rward toward the 
dr iver . If the dr iver is thrown forward into the whee l , 
the co lumn can telescope fur ther at the control led 
rate, thereby, reduc ing force of the impact. 

T h e co lumn assembly (F ig . 1 or 2) has four pr in­
c ipal components. 

1. A co lumn jacket wi th a m e s h section designed 
to shorten in "accord ion" fashion. 

2. A two-piece te lescoping t ransmission gearshift 
tube interconnected by plast ic inserts and shear pins. 

3. A two-piece telescoping steer ing shaft wi th upper 
and lower sections connected by plastic fr ict ion col­
la rs and shear p ins. 

4. A mount ing bracket connect ing steer ing co lumn 

SHIFT LEVER PY870 

fig. 1—Column Installation (Double Coupling) 

Page 
Installation 41 
Removal 33 

to the instrument panel , w h i c h al lows the co lumn to 
sl ide forward but blocks i ts rea rward movement to-
w a r d the dr iver . 

T h e center section of the co lumn jacket has dia­
mond-shaped perforations and is formed wi th accor­
dion pleats. These pleats allow it to compress l ike a 
bellows f rom impact forces. 

T h e gearshift tube is made up of two sections de­
signed to telescope together. T h e s e sections are inter­
connected and held together by inject ions of plastic 
that form the interconnect ing inserts and shear pins. 
U n d e r impact , the pins shear first, fol lowed by a 
gradual par ing away of the inserts by the knife- l ike 
edge in the adjoining tube section. 

T h e steer ing shaft is a two-piece assembly. T h e 
upper piece is solid and has a double-flatted lower 
section. T h e lower piece is hollow and formed to fit 

BRAKE PEDAL BRACKET 

- C O L U M N BRACKET FORWARD 
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NUT 

\ WASHER 

BRACKET TO 
COLUMN BOLTS (4) 

COLUMN BRACKET FORWARD 
MOUNTING POINT 

AUTO. TRANS, 
SHIFT LEVER 

MANUAL TRANS. 
SHIFT LEVER 

NU491A 

Fig. 2—Cofumn Installation (Single Coupling) 

over the double-flatted section of the upper piece. 
T h e purpose of the flatted section is to provide con­
t inued steer ing action even though completely tele­
scoped. Plast ic is in jected through two smal l holes 
in the hollow piece into a pair of annular grooves on 
the solid portion of the shaft. T h e four smal l holes 
filled with plastic form the shear pins. Upon impact, 
the shear pins break off and the shaft gradual ly 
telescopes against a resistance provided by the plastic 
collars in the annu la r grooves. 

T h e mount ing bracket is designed to rest ra in the 
column f rom being shifted toward the dr iver dur ing 
impact. It incorporates three "break-away capsu les" 
that al low the mount ing bracket to sl ip off the at­
taching points, permit t ing the steering co lumn to com­
press or y ie ld in a forward direction under a severe 
impact f rom the dr iver side. 

W h e n the co lumn is instal led in a car it is no more 
susceptible to damage through ordinary usage than 

previous co lumns; however, when it is removed, 
specia l care must be taken in handl ing this assembly. 
W h e n the co lumn is removed f rom the c a r s u c h 
actions as a sharp blow on the end of the steer ing 
shaft or shift levers , leaning on the co lumn assembly, 
or dropping of the assembly could shear or loosen 
the plast ic shear joints that mainta in co lumn rigidity. 
It i s , therefore, suggested that the removal and instal­
lat ion, and the disassembly and reassembly proce­
dures be carefu l ly fol lowed w h e n serv ic ing this as­
sembly. 
IMPORTANT: Bumping, jolting and hammering on 
the steering shaft and gearshift tube must be avoid­
ed during all servicing operations. If the shear pins 
are broken, the controlled rate of the impact-absorb­
ing features will be destroyed making these parts 
unfit for further use. The Special Tools required and 
their usage are covered in the following service pro­
cedures. 

SERVICE PROCEDURES 

COLUMN REMOVAL (Figs. 1 and 2) co lumn. 
(3) Remove steer ing shaft lower coupl ing to worm-

(1) Disconnect negative (ground) cable f rom bat- shaft ro l l p in. 
tery. (4) Disconnect w i r ing connectors at s teer ing col -

(2) Disconnect l inkage f rom lower end of steer ing u m n jacket . 
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(5) Remove horn r ing ornament assembly. 
(6) Disconnect wire at horn switch. Remove 

screws attaching horn r ing and switch to steering 
wheel , then remove horn r ing and switch. 

(7) Remove steering whee l reta ining nut and washer . 
Remove steer ing whee l wi th Tool C-3428A. Do not 
bump or hammer on steer ing shaft to remove whee l . 

(8) Remove turn signal lever (Fig. 3). 
(9) Remove floor plate to floor pan attaching 

screws. Remove finish plate f rom under instrument 
panel to expose steer ing co lumn bracket . I f so 
equipped, disconnect automatic shift indicator pointer 
f rom shift tube bracket . 

(10) Remove nuts or bolts attaching steer ing col­
u m n bracket to instrument panel support. 

(11) Care fu l ly pry lower coupl ing f rom steering 
gear wormshaft , then remove co lumn assembly out 
through passenger compartment being care fu l not to 
damage paint or t r im. 

COLUMN DISASSEMBLY 

(1) Remove four bolts attaching bracket assembly 
to column jacket . 

(2) Remove two screws and lift off wi r ing trough. 
(3) At tach Co lumn Hold ing F i x t u r e C-4132 to col­

u m n jacket and clamp the assembly i n a vise. 
(4) Dr ive out gearshift lever p in , then remove lever 

and spr ing f rom housing. 
(5) Remove turn signal swi tch and upper bear ing 

reta iner screws. Remove reta iner and lift switch up­
w a r d out of the way (F ig . 4). 

(6) Remove two reta in ing screws and lift the igni­
t ion key lamp assembly out of the way (F ig . 5). 

(7) Remove snap r ing f rom upper end of steer ing 
shaft (F ig. 6). 

Steering Shaft 
(1) Remove three screws wh ich hold bear ing hous­

ing to lock housing. 

PY8S1 

Fig. 3—Turn Signal Lever 

PY882 

Fig. 4—Retainer and Turn Signal Switch 

Fig. 5—Ignition Key Lamp 

C A U T I O N : T h e s e screws must be removed before 
steer ing shaft removal . 

(2) Insta l l steer ing shaft remover C-4044 and press 

Fig. 6—Steering Shaft Bearing Upper Snap Ring 
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Fig. 7—Pressing Shaft Out of Bearing 

shaft out of bear ing and remove bear ing housing f rom 
shaft (Fig. 7). 

(3) R e m o v e bear ing lower snap r ing f rom shaft. 
(4) P r y sleeve off steer ing shaft lock plate hub to 

expose p in . 
(5) Insta l l Tool C-4113 on steering shaft lock plate 

hub to press pin out of shaft, D O N O T H A M M E R 
(Fig. 8). 

(6) R e m o v e tool and lock plate f rom shaft. 
(7) Remove shaft through lower end of co lumn. 

Lock Homing 
(1) Remove two screws and lift out buzzer swi tch 

(Fig. 9). 
(2) Remove two retaining screws and the lock lever 

P Y 8 8 6 ^ -

Fig. 8—Lock Plate Pin—Removal or Installation 

Fig. 9—Ignition Key Buzzer Switch 

guide plate which wi l l expose the lock cy l inder re­
lease hole (F ig . 10). 

(3) Place cylinder in "lock" position and remove 
key. Insert a smal l d iameter sc rewdr ive r or s imi lar 
tool into lock cy l inder re lease hole and push in to 
release spr ing loaded lock reta iner . A t same time pul l 
lock cy l inder out of housing bore (F ig . 11). 

(4) Remove the three reta in ing screws and the ig­
nition switch assembly (Fig. 11). 

(5) G r a s p lock lever and spr ing assembly and pul l 
straight out of housing (Fig. 12). 

(6) Remove four lock housing to co lumn jacket hex 
head reta ining screws and remove housing f rom 
jacket (Fig. 13). 

Shift Tube (Figs. 1 4 , 1 5 , 1 6 & 17) 
(1) T o remove shift tube f rom co lumn shift auto­

matic or floor shift models, first straighten the tabs 
at top of shift tube wh ich are bent outward against 
shift housing casting. I f so equipped, remove shift 
indicator bracket f rom shift tube. Remove shift tube 

Fig. 10—Lock Lever Guide Plate 
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LOCK CYLINDER 
RELEASE HOLE"\ 

If : 

,\IGN!TION SWITCH CAM AND PIN 

P Y 8 8 9 

Fig. 11—Removing l o ck Cylinder 

S H I F T H O U S I N G T O P O F SHIFT T U B E 

Fig, 14—Bending Shift Tube Tabs 

P Y 8 9 2 

L O C K LEVERS AND SPRING ASSEMBLY 

TAB 
I N C A S T I N G 
F O R S P R I N G 

PY890 
Fig. 12—Lock Levers and Spring Assembly 

Installed in Homing 

support reta in ing cl ip f rom slots at bottom of jacket . 
L o o s e n shif t tube set screw i n shift housing and re­
move parts f rom jacket . 

Models equipped with double coupl ing (F ig . 1) have 

LOCK HOUSING TO-COLUMN JACKET SCREWS (4) 

PYS91 
Fig. 13—Lock Housing to Column Jacket, 

Retaining Screws 

SHIFT HOUSING TO S H I F T TUBE SET SCREW 
PY893 

Fig. 15-Shitt Tube Set Screw 

a shift tube support wi th a bear ing in it for the steer­
ing shaft. T o remove shift tube, remove the two 

SHIFT TUBE SUPPORT 
RETAINING CLIP 

STEERING SHAFT 
DUST SEAL , 

PY894 
Fig. 16—Shift Tube Support Retaining Clip 
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SHIFT TUBE SUPPORT 

SELECTOR SPRING SHIFT TUBE AND 
LEVER ASSEMBLY 

SHIFT TUBE 
DUST SEAL 

• PY895 

Fig. 17-Shift Tube Assembly-
Removal or Installation 

screws attaching the bear ing and support to co lumn 
jacket lower end. 

(2) T o remove shift tube f rom co lumn shift manua l 
models, remove the three bear ing support s c r e w s at 
lower end of jacket and the two adjustable bushing 
screws f rom cam slots in jacket . P u l l the tube and 
lever assembly out of jacket lower end (Figs. 18 & 19). 

Steering Shaft Coupling (Fig. 20) 
(1) P r y cover tangs out f rom coupl ing body and 

pul l seal and cover f rom body. 
(2) Dr ive the smal l short dowel p in at edge of 

coupl ing body, down into coupl ing and d iscard . 
(3) P u l l body off the shaft and shoe assembly. 
(4) Separate and c lean al l parts. 

Inspection 
After c leaning, inspect a l l parts for w e a r or damage. 

Note condition of shift lever gate and inner end of 

F L O O R P L A T E : \ BUSHING SUPPORT AND BEARING 
ASSEMBLY \ . | 

SCREWS (2) 
SCREWS (3) 

NP555A 

ND530B 

Fig. 19—Shift Tube Assembly—Removal or 
Installation 

shift lever . Inspect t u r n s ignal swi tch for distortion, 
broken or damaged parts . Inspect w i r ing insulat ion for 
worn or bare spots. 

Inspect steer ing shaft bear ing for smooth operation, 
and lubr icate wi th Mult i -Purpose Chass is L u b r i c a n t 
or s imi lar lubr icant . I f bear ing has any signs of rough­
ness or wear , it should be replaced. 

COLUMN ASSEMBLY (Fig. 21) 

T h e grease recommended for use dur ing reassembly 
procedures is Automot ive Mult i -Purpose Grease 
N L G I Grade 2 E . P . or Multi-Mileage Lubr ican t , P a r t 
N u m b e r 2525035. A p p l y a thin coating to a l l fr ict ion 
surfaces. 

(1) Insta l l co lumn holding tool C-4132 and c lamp 
column in a vise wi th both ends of co lumn accessible. 

(2) Instal l the O-r ing retainer , O-ring, and floor 
plate on lower end of co lumn jacket . This must be 
done before installing shift tube. 

(3) Coat spr ing w a s h e r wi th grease and instal l on 
lower hub of gearshif t housing. Posit ion gearshif t 
housing on the jacket (F ig . 21). 

(4) Column Shift Automatics and Floor Shift Models 
(a) W i th dust sea l and shift tube support instal led 

MASTER SPLINE M A R K 

f SHOE SPRING 
DOWEL PIN HOLE / . 

COVER 

COUPLING BODY 

Fig. 18—Shift Tube and Levers Assembled 

ROLL PIN HOLE STEERING SHAFT TO SHOE PIN 

Fig. 20-Steering Shaft "Pot" Coupling 
Disassembled 

PY22 
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SPRING IN 
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STEERING SHAFT 

VIEW IN CIRCLE A 

PY831 

Fig . 21 Steering Column Upper End—Disassembled 
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SHIFT LEVER SPRING SHIFT SHIFT 

Fig. 22-lnstall Shift lever-Automatic 

on shift tube, slide the assembly into jacket . Guide 
key on upper end of tube into slot i n gearshift hous­
ing. Hold firmly together and tighten lock screw in 
shift housing (Fig. 15). 

(b) B e n d corners of shift tube slot out against shift 
housing casting (Fig. 14). 

(c) Insert wire re ta iner in slots i n lower end of 
jacket and into groove in shift tube support (F ig. 16). 
Models equipped with double coupl ing (Fig. 1) have 
a shift tube support with a bear ing in it for the steer­
ing shaft. At tach this support to the column jacket 
with two screws and tighten to 30 inch-pounds. 

(d) Column Shift Automatics only Posit ion the 
shift lever and crossover load spr ing in the gearshift 
housing and tap in the pivot p in (F ig . 22). 

Instal l the shift lever gate on the lock housing (Fig. 
23). 

Wi th gearshift lever in neutra l position, attach 
indicator operating bracket to shift tube with two new 
plastic r ivets F i g . 24). 

(5) Seat the lock housing on top of the jacket , in­
dexing the key in the housing wi th the slot in the 
jacket . Insert a l l four screws and t ighten them alter-

SHIFT LEVER 
POSITIONS 
O N GATE 

L O C K -
H O U S I N G 

PY897 

Fig. 23—Lock Homing and Shift Gate 

INSTRUMENT PANEL PLASTIC RIVETS (2) 
\ BRACKET ASSY. 

NU492 

Fig. 24—Gear Selector Indicator Bracket 

nately in steps to insure proper seating of the housing 
on the jacket . T ighten to 80 inch-pounds (Fig. 13). 

(6) Column Shift Manual Transmission Only 
(a) T u r n bush ing on shift tube (F ig . 19) so the two 

holes in bushing are al igned with center l ine of 2nd 
and direct shift lever . Sl ide shift tube and lever as­
sembly through jacket and into gearshift housing. 
Start the two bushing retaining screws through slots 
in jacket but do not tighten. 

(b) Insta l l spacer (F ig. 18) over crossover blade so 
it rests against the 2nd and direct shift lever . Insta l l 
low and reverse lever , then instal l support and bear­
ing assembly. Insta l l and tighten the three reta in ing 
screws to 30 inch-pounds. 

(c) Rotate bushing (Fig. 18) with screws so al l play 
at shift l evers and spacer is el iminated, but no bind­
ing occurs . Wi th bushing in this position t ighten the 
two bushing to jacket screws to 30 inch-pounds. 

(d) P lace a screwdr iver blade between 2nd and 
direct shift l ever and crossover blade, so it wi l l be 
held in neut ra l position half-way between the two 
shift levers (F ig . 25). 

Fig. 25—Holding Crossover Blade in 
Neutral Position 
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SHIFT HOUSING 

INSULATOR RING 

SHIFT LEVER 
SPRING 

PY899 

Fig . 26-!n$f€f!i Shift lever-Manual 

(e) Posit ion gearshift lever and spr ing in housing 
so bal l end with insulator r ing engages hole in shift 
tube key. A l ign and insta l l re ta in ing ro l l p in (F ig . 26). 

(7) Grease and assemble the two lock levers , lock 
lever spr ing, and p in (F ig . 27). 

(8) Instal l the resul t ing assembly in the lock hous­
ing. Seat the pin firmly into the bottom of the slots. 
Make sure that the lock lever spr ing leg is firmly in 
place in lock cast ing notch (F ig . 12). 

(9) Instal l the lock lever guide plate and reta in ing 
screws (Fig. 10). 

(10) Posit ion ignit ion switch to center detent ( O F F ) 
position. F e e d wi res down through the space between 

STEP I 

STEP II 
PY900 

Fig . 27—Lock Levers and Spring—Assembly 

MASTER SPLINE MARK 
ROLL PIN HOLE 

DOWEL PIN HOLE 

% 'ff ^ ***** 

ROL 
STEERING SHAFT 

TO SHOE PIN .SEAL 

COUPLING BODY 

COVER 

SHOES 

SHOE SPRING STEERING SHAFT PY21 

F i g . 28—Assembling Steering Sha f t Coupl ing 

housing and jacket . Posit ion switch in housing and 
tighten three mount ing screws (Fig. 11). 

(11) F e e d buzzer switch wires behind wi r ing post 
and down through space between housing and jacket . 
Posit ion switch in housing and tighten two mount ing 
screws (Fig. 9). 

(12) With the ignition key cylinder in the LOCK 
position, and with the key removed, insert the key 
cy l inder into the lock housing. P r e s s the cy l inder into 
place unt i l contact is made with the pin on the igni­
t ion switch cam. Inser t the key into the lock and 
rotate the lock unt i l the slot in the cy l inder plate 
l ines up with the pin. P r e s s the key cy l inder the re­
main ing way into the lock housing, mak ing sure the 
reta iner bar snaps into its slot in the lock housing. 

Steering Shaft Coupling Assembly (Fig. 20) 
(1) F i l l coupl ing body with grease to approximately 

1 /2 inch f rom top. 
(2) P lace cover and seal on shaft. 
(3) P r e s s shoe p in into steering shaft so that it pro­

jects an equal distance on each side of shaft. 
(4) P lace spr ing on side of shaft, straddl ing the 

shoe p in . 
(5) P lace shoes on pin ends with flat side toward 

spr ing engaging tangs. 
(6) Squeeze shoes together, compressing spr ing, 

and push assembly into coupl ing body (Fig. 28) wi th 
gauge hole in shaft al igned with master spl ine in 
coupl ing. 

(7) Dr ive in a new dowel p in flush to outer sur face 
of coupl ing body. 

(8) Posit ion seal and cover on body and cr imp 
cover tangs over the project ions on body securely . 

Steering Shaft Installation 
(1) Inser t the steer ing shaft assembly into the col­

u m n and shift tube assembly. 
(2) Instal l the lock plate on the steer ing shaft and 

press the p in into place. DO NOT H A M M E R use tool 
C-4113 (Fig. 8). Make sure p in is centered. 

(3) Insta l l steer ing column shaft lock plate sleeve 
over shaft lock plate p in and against lock plate. 

(4) Insta l l the bear ing lower snap r ing on the 
steer ing shaft. 

Bearing Housing Assembly (Fig. 21) 
(1) P lace rubber insulator with ground staple, over 

co lumn upper bear ing and instal l assembly into bear­
ing housing bore. U s e a soap solution or rubber lubr i ­
cant to ease instal lat ion. 

(2) Insta l l the turn signal swi tch in the bear ing 
housing, feeding the wires through the opening in 
the housing. F e e d the ignition key lamp assembly 
w i res through the opening in the housing at this t ime. 
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(3) Instal l the reta in ing plate over the switch and 
tighten 3 screws to 27 in.-lbs. (F ig. 4). 

(4) Instal l the tu rn signal lever or turn s i g n a l / 
speed control lever on the turn signal switch. If speed 
control , feed the wi res through the opening provided 
in the bearing housing (Fig. 3). 

(5) Posit ion the bear ing housing assembly on the 
column jacket assembly, feeding the wires through 
the space between the lower housings and the jacket . 

(6) W h e n instal l ing this housing, the steer ing shaft 
must be drawn, not pushed, through the bear ing, us­
ing the bear ing inner race as a reaction member , or 
damage to the shaft plast ic shear pins, lock housing 
components, or bear ing could result . D O N O T D R I V E 
T H E S H A F T I N T O T H E B E A R I N G . 

(7) Instal l on steer ing shaft, Too l C-3879, wi th 
washer and steer ing whee l nut (F ig. 29). T u r n nut to 
pul l shaft through bear ing. Remove tool and instal l 
upper snap r ing on shaft. 

(8) Instal l and t ighten to 35 in.-lbs. the 3 bear ing 
housing to lock housing screws. 

(9) Care fu l ly instal l the ignition key lamp assembly 
in the bear ing housing (2 screws) . 

(10) Instal l the wi r ing trough in place over the 
wires , being care fu l to not p inch wires between 
trough and jacket . 

COLUMN INSTALLATION (Fig. 1 or2) 

(1) Tool C-4134 must be used to hold the steer ing 
shaft in the center of the shift tube while instal l ing 
and al igning the co lumn in the vehicle. 

(This operation is not necessary on C o l u m n shift 
manual t ransmission columns or columns wi th a 
double coupl ing on the steer ing shaft or tilt columns.) 

(a) Remove thumbscrew and open tool to straddle 
shift tube lever and steer ing shaft (Fig. 30). 

(b) Close tool and tighten thumbscrew. 

THUMB SCREW 

SHAFT INSTALLING TOOL 

t 

SHIFT 
LEVER 

TOOL 
HINGE 

SHAFT SIZE 
ADAPTER 

Fig. 30—Shaft Centering Tool 

PY902 

(c) I f hole in tool is too large to grip steer ing shaft, 
add the split insert to adapt tool to sma l le r shaft 
diameter . 

(2) Posit ion bracket assembly on steer ing co lumn 
(F ig . 1), instal l ground wire and tighten the four short 
reta in ing screws to 120 inch-pounds. P last ic capsules 
should be pre-assembled in bracket slots. I n s e r t col­
u m n assembly through floor pan opening, be ing care­
fu l not to damage paint or t r im. 

(3) Wi th front wheels in straight ahead position 
and master spl ines on wormshaft and coupl ing 
a l igned, engage coupl ing with wormshaft and insta l l 
the ro l l p in. CAUTION: Do not apply end loads to 
steering shaft. 

(4) Hold co lumn assembly wi th bracket against the 
inst rument pane l support. Insta l l but do not tighten 
the two upper bracket nuts. 

(5) Center steering shaft coupl ing at midpoint of 
its travel. T h i s is accompl ished by moving co lumn 
and bracket assembly fore and aft in the inst rument 
panel support so dimension between top of coupl ing 
and center of gauge hole is 13-16 inch (F ig . 31). 
T ighten the two upper bracket nuts to 110 inch-

FLOOR PLATE ASSEMBLY 

SHIFT LEVERS 

MASTER 
SPLINE 

INDICATOR 13/16" TO 
'GAGE HOLE 

LEVER END-PLAY 
ADJUSTMENT 

PY901 COUPLING 

BEARING SUPPORT 
/ BOLTS (3) 

BEARING SUPPORT NR428A 

Fig. 29—Puffing Shaft into Bearing Fig. 31—Shaft Coupling Adjustment 
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pounds. At tach e lectr ica l ground wi re to one of the 
rear mounting studs. 

(6) Posit ion floor plate over floor pan opening, 
center ing it around the column, then instal l and 
tighten retaining bolts. Sl ide " 0 " r ing down the 
jacket and into recess in floor plate, position re­
taining plate over " 0 " r ing and secure with the two 
bolts. Do not pry to align plates and attaching bolts 
or column misalignment will occur. 

(7) Loosen bolt attaching the forward adjustable 
hanger to the instrument panel support . A t tach col­
u m n bracket forward leg to the hanger and t ighten to 
110 inch-pounds. Then tighten the hanger to instru­
ment panel support bolt to 200 inch-pounds. 

(8) Connect gearshift indicator pointer (F ig. 24) to 
operating bracket on shift tube in its approximate 
original location. Slowly move gearshift lever f rom 

" 1 " (low) to " P " (park) pausing briefly at each selector 
position. T h e indicator pointer must al ign with each 
selector position. I f necessary , loosen the bolt and re­
adjust to al ign pointer correct ly . 

(9) At tach finish plate to bottom of instrument 
panel . 

(10) P lace steer ing whee l on steer ing shaft with 
master spl ines al igned. Instal l retaining nut and 
washer , t ighten nut to 27 foot-pounds. Do not drive 
wheel on shaft, draw wheel down with retaining nut. 

(11) Instal l horn switch parts previously removed 
f rom steer ing wheel . Connect horn switch wire . 

(12) Connect w i r ing connectors at steer ing co lumn 
jacket . Connect battery ground cable, test operation 
of l ights and horns. 

(13) Connect and adjust gearshift l inkage, re fer 
to ' T r a n s m i s s i o n Group" . 

STEERING COLUMN (T1LT-A-SCOPE) 
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T h i s optional steer ing co lumn has the same impact 
absorbing design as the other co lumns descr ibed in 
this section. T h e instal lat ion is the same, therefore 

only the disassembly and reassembly of the column 
wi l l be detai led here . 

SERVICE PROCEDURES 

REMOVAL (See Standard Columns) 

Disassembly (Fig. 1) 
(1) Remove four bolts attaching bracket assembly 

to co lumn jacket . 
(2) Unsnap and remove the wi r ing protector f rom 

co lumn jacket . 
(3) A t tach co lumn Holding F i x t u r e C-4132 to jacke t 

pads and clamp the assembly in a vise. 
(4) Dr ive out gearshift lever pivot p in , then remove 

lever f rom housing. Remove tilt re lease lever and 
turn s ignal switch lever. If equipped wi th "Speed Con­
t ro l " see Accessor ies Group 1. 

(5) L o c k telescoping shaft with a set screw and in­
stal l lock plate compressing tool C-4118 (Fig. 2). De­
press lock and car r ie r fa r enough to remove " C " r ing . 
Remove tool, lock plate, car r ie r and spr ing (F ig . 1). 

(6) Remove three tu rn s ignal swi tch attaching 
screws , place shift bowl in low (1) position, and re­
move swi tch and wi r ing (Fig. 1). 

(7) T h e buzzer swi tch can be pul led straight out of 
the housing. A flat spr ing wedges the switch toward 
the lock cy l inder (Fig. 3). (This may be done without 
the removal of the lock cyl inder. ) I f the lock cy l inder 
is in the housing, it must be in the " O N " position. 

(8) T h e lock cy l inder m a y be removed in any posi­
tion f rom " A c c e s s o r y " to " O N " . However , the 
" L O C K " position is recommended because of its posi­
tive location. 

(9) Insert a thin tool (small screw dr iver or sh im 
stock) into the slot next to the switch mount ing screw 
boss (right-hand slot) and depress spr ing la tch at bot­
tom of slot, wh ich re leases lock. Remove lock (Fig. 4). 
N O T E : If lock cy l inder has never been removed, the 
slot wi l l be covered by a th in cast ing flash, wh ich must 
be broken through when tool is inserted. 

(10) Remove three housing cover screws and re­
move housing cover (Fig. 3). 

(11) Instal l tilt re lease lever and place co lumn in 
fu l l " U p " position. Remove tilt spr ing reta iner us ing 
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Fig. I—Tiff-A-Scope Column Upper End—Disassembled 
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S H A F T L O C K 
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Fig. 3—Removing m Installing Lack Plate " C " Ring 
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K g . 3—Key Buzzer Switch 

s c r e w dr iver blade that jus t fits into slot opening. 
Inser t sc rew dr iver in slot, press in approximately 
3 / 1 6 " , tu rn approximately 1 /8 turn counterc lockwise 
unt i l ears al ign wi th grooves in housing and remove 
spr ing and guide (F ig . 5). 

(12) Remove seat and upper bear ing race (F ig . 1). 

L O C K R E L E A S E SLOW 

\ 
s?s;:\G 

G U I D E 
R E T A I N E R 

PY942 

Fig. 5—Tilt Spring, Retainer, and Guide 
(13) Wi th ignition switch in " L O C K " position, re­

move two ignition swi tch mount ing screws and igni­
t ion switch (Fig. 6). 

(14) P lace Pivot P i n R e m o v e r C-4016 over pivot p in 
and thread smal l portion of sc rew firmly into the pin. 
Ho ld screw f rom turn ing with one w r e n c h , turn nut 
clockwise with a second w r e n c h to wi thdraw pivot p in 
f rom the support (F ig. 7). Remove opposite pivot pin 
in same manner . 

(15) U s e tilt re lease lever to disengage lock shoes. 
Remove bear ing housing assembly by pul l ing upward 
to extend rack ful l down and moving housing assem­
bly to the left to disengage rack f rom actuator. Re ­
move actuator rod assembly. 
N O T E : I f shaft has double coupl ing, remove pin and 
upper coupl ing f rom shaft. I f equipped with a single 
coupl ing, it must be disassembled to remove shaft 
f rom column. 

(16) Disassemble shaft coupl ing assembly (See 
Standard Columns) . P r e s s shoe p in out of steer ing 
shaft with an arbor press. Do not hammer on coupling 
or steering shaft to remove. 

(17) Remove steer ing shaft assembly f rom upper 
end. 

i f 

I G N I T I O N S W I T C H 

A C T U A T O R R O D 

^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  
•4? ' ^ ^ K O F F O N STAR"* 

' A C R O \ \ 1 / , 
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S W I T C H " A C T U A T O R R O D 

PY920 S L I D E R D E T E N T P O S I T I O N S I N S W I T C H 

' R A C K 

PY922 

Fig. 4—Removing Lock Cylinder Fig. 6—Ignition Switch 
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SPRING SEAT 

* • * A 
BEARING 

RACE SEAT 

% '.if 

TOOL 

NP713 

Fig. 7—Pivot Pin Removing Tool 
STEERING SHAFT 

CENTERING SPHERES ? E S ^ 
SPRING 

/ 

PY925 

Fig. 8-Shaft Cetifering Spheres—Disassembled 

(18) Disassemble steering shaft assembly by remov­
ing centering spheres and anti-lash spr ing (Fig. 8). 

Disassemble upper steering shaft, locking wedge, 
locking rod and up bump stop f rom upper yoke (Fig. 
9). 

(19) Remove four bolts securing support to lock 
plate and remove support f rom end of column jacket. 
I f necessary, remove two attaching screws and shift 
gate f rom the support. 

/ 
LOCKING ROD 

LOCKING 
WEDGE 

K5YV/A>? 

BUMPER 

UPPER YOKE 

IIP 
NN992A UPPER SHAH x 

Fig. 9—Upper Steering Shaft and Yoke-
Disassembled 

DETAINING CLIP 

BEARING ADAPTER 
PY923 

Fig. 10—Shaft Lower Bearing Adapter 

(20) Remove shift tube retaining r i ng w i th screw 
driver. Remove thrust washer. 

(21) Remove cl ip and bearing adapter f rom lower 
end of column jacket (Fig. 10). 

(22) The column jacket w i th shift tube and bowl 
are serviced as an assembled uni t . 

BEARING HOUSING DISASSEMBLY (Fig. 1) 

(1) Remove t i l t lever opening shield and t u r n signal 
lever opening shield f r om housing. 

(2) Remove lock bolt spring by removing spring re­
ta ining screw and moving spring clockwise to remove 
f rom bolt (Fig. 11). 

(3) Remove snap r i ng f r om sector drive shaft. W i t h 
small punch, l i ght ly tap drive shaft f r om sector. R e ­
move drive shaft, washer, sector and bolt. Remove 
rack and rack spring. 

(4) Remove t i l t release lever p in w i th punch and 

BO5 T ••- -

SPRING ^ 

SECTOR 

: > SPRING RETAINING SCREW 

PY924 

Fig. 11—Sector and Bolt Spring 
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hammer . Remove lever and re lease lever spr ing . (To 
re l ieve load on re lease lever , hold shoes inward and 
wedge block between top of shoes (over slots) and 
bear ing housing). 

(5) Remove lock shoe p in wi th p u n c h and hammer . 
Remove lock shoes and lock shoe spr ings. 
N O T E : Wi th tilt lever opening on left side, shoes fac­
ing up, the four slot shoe is on the left. 

(6) Remove bear ings f rom bear ing housing only if 
they are to be replaced. R e m o v e separator and bal ls 
f rom bear ing. P lace housing on work sur face . W i t h a 
pointed p u n c h againt back sur face of race , carefu l ly 
h a m m e r race out of housing unt i l bear ing pu l le r c a n 
be used. Repeat for other race . 

Inspection 
(1) Inspect a l l bear ings and race seats for br inel -

l ing, n icks , scratches and wear . 
(2) Inspect center ing sphere for n icks , damage or 

wear . I f damage is found, c h e c k shaft coupl ings for 
n icks , b u r r s or rough spots. 

(3) Inspect actuator housing, shift lever bowl and 
support for c r a c k s or other damage. 

(4) Inspect tu rn s ignal swi tch uni t for distortion, 
broken or damaged parts. 

(5) Inspect horn and tu rn s ignal w i res for worn or 
bare spots. 

(6) Inspect the steer ing shaft and gearshift tube 
for loose or broken plast ic shear joints. 

(7) Inspect steer ing co lumn m e s h cover , m e n d wi th 
e lectr ic ians tape if loose or torn. 

Assembly 
T h e grease r e c o m m e n d e d for use dur ing reassem­

bly procedures is Automot ive Mult i -Purpose G r e a s e 
N L G I G r a d e 2 E . P . or Multi-Mileage L u b r i c a n t , P a r t 
N u m b e r 2525035. 

BEARING HOUSING ASSEMBLY (Fig. 1) 

(1) Insta l l bear ings in bear ing housing, if removed. 
(2) Insta l l lock s h p spr ings , lock shoes and shoe 

p in in bear ing housing. U s e approximately .180 rod 
to l ine up shoes for p in instal lat ion. 

(3) Insta l l spr ing , re lease l e v e r and p in in bear ing 
housing. (Again, re l ieve load on re lease lever as in 
step (4) of d isassembly procedure. ) 

(4) Insta l l w a s h e r and dr ive shaft in housing. L ight ­
l y tap sector onto the shaft fa r enough to insta l l snap 
r ing . 

(5) Insta l l lock bolt and engage wi th sector c a m sur ­
face. 

(6) Insta l l r a c k and spr ing. B l o c k tooth on r a c k to 
engage block tooth on sector. Insta l l ex terna l ti lt re­
lease lever . 

(7) Insta l l bolt spr ing and spr ing re ta in ing screw. 
T igh ten to 35 inch-pounds (F ig . 11). 

• ^ A 

COLUMN ASSEMBLY (Fig. 1) 

(1) Insta l l thrust washer and reta ining r ing by pul l ­
ing bowl up to compress wave washer . 

(2) Instal l support by a l igning " V " in support wi th 
" V " notch in jacket . Inser t screws through support 
into lock plate. T ighten screws to 60 inch-pounds 
torque. 

(3) A l i g n lower bear ing adapter notches in j acke t 
and push in lower end of co lumn jacket . Shi f t tube 
should pilot in adapter at this t ime. Insta l l c l ip (F ig . 
10). 

(4) Instal l center ing spheres and anti- lash spr ing in 
upper steer ing yoke. Instal l lower steer ing shaft f rom 
same side of spheres that spr ing ends protrude (Fig. 
8). Instal l upper steer ing shaft, locking wedge, locking 
rod and up bump stop in yoke (Fig. 9). 

(5) Instal l s teer ing shaft assembly in shift tube 
f rom upper end. Care fu l ly guide shaft through shift 
tube and bear ing. 

(6) Instal l ignit ion switch actuator rod through bowl 
f rom bottom and insert in slot in support . E x t e n d 
r a c k downward f rom bear ing housing. Assemble bear­
ing housing over steer ing shaft and engage r ack over 
end of actuator rod. 

(7) Insta l l ex terna l tilt re lease lever and , holding 
lock shoes in disengaged position, assemble bear ing 
housing over steer ing shaft unt i l the pivot p in holes 
l ine up. 

(8) Insta l l pivot pins. 
(9) P lace housing in fu l l " U P " position and instal l 

guide, tilt spr ing and tilt spr ing retainer , us ing screw 
dr iver in re ta iner slot. T u r n reta iner c lockwise to en­
gage (F ig . 5). 

(10) Insta l l tilt lever opening shie ld a n d t u r n s ignal 
lever opening shie ld in housing. 

(11) Remove tilt re lease lever , instal l hous ing cover 
and t ighten three screws to 45 inch-pounds (F ig . 3). 

(12) Assemble buzzer switch to spr ing cl ip wi th 
fo rmed end of c l ip under end of swi tch and spr ing 
bowed away f rom switch on side opposite contact. 
P u s h swi tch and spr ing into hole in cover to the step 
wi th the contacts toward lock cy l inder bore (F ig . 3). 

(13) Insta l l s ignal swi tch wi res and connector 
through cover , bear ing housing and bowl. Insta l l 
swi tch and t ighten screws to 35 inch-pounds. 

(14) Instal l over the upper steer ing yoke the upper 
bear ing race , fol lowed by the seat, spr ing, c a r r i e r as­
sembly and lock plate (F ig . 1). L o c k the telescoping 
shaft wi th a set screw and instal l lock plate compress­
ing Too l C-4118. Depress lock plate and c a r r i e r jus t 
f a r enough to insta l l " C " r ing on yoke (F ig . 2). Remove 
tool and set s c r e w f rom shaft. 

(15) Insta l l tilt re lease lever and s ignal swi tch lever . 
Ins ta l l shift l ever and dr ive in pivot p in. 

(16) T o insta l l key cy l inder , place cy l inder i n 
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STEERING WHEEL RETAINING NUT LOCKING LEVER 

HORN RING HORN RING PAD 

SCREW AND 
FLANGE ASSEMBLY 

SCREW (3) 

12-O'CLOCK 

TURN SIGNAL LEVER 

PAD RETAINING NUT (2) 
TELESCOPING LOCK 

AND LEVER ASSEMBLY 

LOCK 
POSITION 

UNLOCK 
POSITION 

NU521 

Fig. I2—Telescoping Steering Wheel—Locking Mechanism 

" L O C K " position and remove key. Inser t key cy l inder 
into housing unt i l contact is made with sector shaft. 
P lace key in cy l inder and rotate, whi le pressing in­
ward , unt i l cy l inder slot al igns with shaft. P r e s s key 
cy l inder the remain ing way into housing unt i l it 's re­
ta iner snaps into place in housing slot. 

(17) W h e n replac ing ignit ion swi tch, place the lock 
in " L O C K " detent position. P lace the switch in 
" L O C K " by the following procedure: 

(a) Posit ion the switch as it is shown in (Fig. 6). 
(b) Move the sl ider to the extreme left. 
(c) Move the sl ider back one position to the 

r ight to the " L O C K " position. 
F i t the actuator rod into the sl ider hole and 
assemble to the co lumn wi th two screws. P u s h 
the switch l ightly down the column (away f rom 
the steer ing wheel) , to take out lash in the 
actuator rod, and t ighten mounting screws. 
Caution should be exerc ised to prevent moving 
the switch out of detent. U s e only the correct 
screws. T ighten to 35 inch-pounds. 

(19) Instal l wi re protector over wi res on co lumn 
jacket . B e carefu l to not p inch any wires . 

(20) Remove co lumn f rom vise and Holding F i x t u r e 
f rom column. Posit ion bracket assembly on steer ing 
co lumn. Instal l and torque the four short reta ining 
screws to 120 inch-pounds. 

N O T E : I f equipped with double coupl ing insta l l upper 
coupl ing and pin on steering shaft (step 21 not neces­
sary) . 

(21) Reassemble steering shaft coupling (see stand­
ard columns). P r e s s shoe pin into steer ing shaft, do 
not hammer. 

Installation (See Standard Columns) 
See B r a k e s , Group 5, for installation of Imper ia l 

park ing brake vacuum valve. 

STEERING WHEEL (Figs. 12 and 13) 

Removal 
(1) Remove 2 reta ining nuts f rom unders ide of horn 

r ing and lift off pad. 
(2) Move lever to unlock position then remove 3 

locking lever reta ining screws then remove screw and 
flange assembly wi th locking lever . 

(3) Remove 4 horn r ing retaining screws and bush­
ings then lift off horn r ing and spr ing. 

(4) Scr ibe an al ignment m a r k on steer ing whee l 
hub in l ine wi th m a r k on end of steer ing shaft to a id 
in reassembly. 

(5) Remove steer ing whee l retaining nut and 
washer . Remove steer ing whee l wi th Too l C-3428A. 
Do not bump or hammer on steering shaft to remove 
whee l . 
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HORN RING MOUNTING SCREW (4) POSITION OF OMITTED SERRATION IN HUB 
12-O'CLOCK 

COVER 

HORN WIRES MOUNTING STUD 
HORN CONTACT 
ASSEMBLY 

HORN RING SPRING 

COVER MOUNTING SCREW (3) 
SPRING CLIP (2) 

HORN CONTACT STUD NU522 

Fig. 13—Telescoping Steering Wheel—Disassembled 

Disassembly 
F i g u r e 13 shows a d isassembled v iew of the t i l t ing 

and telescoping steer ing whee l . 
(1) Remove 2 spr ing cl ips a n d remove horn contact 

and spr ing assembly. 
(2) Remove 3 screws and lift off cover. 

Assembly 
(1) P lace cover on bottom of steer ing whee l and 

fasten wi th 3 screws . 
(2) Posit ion horn contact assembly studs through 

steer ing whee l and fasten wi th 2 spr ing cl ips. W i r e 
connectors to be in 6 o'clock position. 

(3) P lace spr ing and horn r ing on steer ing whee l 
and attach wi th 4 bushings and screws . 

(4) A t tach horn wi res to horn contact terminals . 

Installation 
(1) Insta l l s teer ing whee l w i th scr ibed m a r k on hub 

al igned wi th m a r k on end of s teer ing shaft. Insta l l 
and t ighten retaining nut to 27 foot-pounds. 

(2) W i th steer ing whee l i n norma l position place 
locking lever on steer ing shaft and t ighten screw and 
flange assembly to 45 inch-pounds to lock telescoping 
action. 

(3) A t tach locking lever finger tight to flange wi th 
3 screws (F ig . 12). 

(4) Posit ion lever in lock (7 o'clock) position and 
t ighten screws to 24 inch-pounds. 

(5) C h e c k operation of telescoping mechan ism as 
fol lows: 

Rotate locking lever counterclockwise to 5 o'clock 
position. T h e whee l should be ent irely free to tele­
scope. 

Rotate locking lever c lockwise making certa in it 
secures whee l in any telescoped position. 

(6) P lace pad on horn r ing and t ighten two nuts to 
35 inch-pounds. 

S P E C I F I C A T I O N S 

MANUAL S T E E R I N G G E A R 

Type . . . . . . . Recirculat ing Bal l Nut 
Ratio 24 to 1 
C r o s s Shaf t Bear ings 3-Needle Bear ings 
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Wormshaft Bear ings 
Cross Shaft Adjust ing S c r e w End Play . . . 
Worm Bearing Preload . . . 
Sector Mesh Adjustment Preload T o r q u e -

Includes Worm Bear ing Preload 

2-Caged Ball Bearings 
.0Q0-.0Q4 Inch 

1 to 4 in. lbs. to Keep Wheel Moving 

8 to 11 in. lbs. Pull through high spot 

POWER STEERING GEAR 

Type 
Ratio 
Wheel Turns—Stop to Stop 
Cross Shaft Bear ings 

Worm Shaft Thrust Bear ing Pre-Load 
Cross Shaft Adjustment — 

Fluid Capacity of Hydraulic System . 
Type of Fluid 

Constant Control Ful l T ime Power 
15.7 to 1 
3-1/2 
2 Needle Bearings and I Direct 
Bearing on Grey Iron Cover 
16-24 Ozs. 
Tighten Adjusting S c r e w 3 / 8 to 1/2 
turn past Zero Back L a s h (Center 
of High Spot) 
4 Pts. (3-3/4 Imperial Pts. 
Power Steer ing Fluid Part 
No. 2084329 or equivalent 

PUMP 

Type Constant D isp lacement— 
1.06 C u . In. per revolution 
1200 to 1300 PSI 

Maximum Pressure 
.94 Pump 1075 to 1200 PS) 

1.06 Pump Chrysler 1100 to 1300 PSI 
Imperial 1200 to 1300 PSI 

Pump Output 
.94 Pump 2.1 to 2.6 gpm 

1.06 Pump 
High level 2.5 to 3.0 gpm 
Low level 1.4 to 1.8 gpm 
Type of Fluid Power Steering F lu id—Par t 

No. 2084329 or e q u i v a l e n t -
Do Not Use Type "A" 
Transmiss ion Fluid 

TIGHTENING REFERENCE 
MANUAL STEERING GEAR 

Foot Foot 
Pounds Pounds 

Cross Shaft Adjusting Screw Lock Nut 35 Steer ing Arm Nut 180 
Cross Shaft Cover Bolt 25 Steering Wheel Nut 27 
Gear Assembly to Frame Bolt 100 

POWER STEERING GiAR 

Foot 
Pounds 

Gear Housing to Frame Bolt 100 
Gear Shaft Adjusting Screw Lock Nut . . 50 
Gear Shaft Cover Nut 20 
Pump Inlet Fitting 30 
Steering Arm Nut . . . . . . . . . . . . . . . . . . . 120 

Pounds 
Foot Inch 

Steer ing Column Support Nut . — . . . 140 
Steer ing Shaft Coupling B o l t s . . . . . . . . 200 
Valve Body Attaching Bolts 200 
Valve Body End Plug 25 
Steering Wheel Nut 27 



19-50 SPECIFICATIONS - A 

Location 
High Pressure Hose Fittings 
Gear End 

All Models 
Pump End 

All Models 
Bracket Bolts 

.94 pump 
1.06 pump . . . . . . . . . . 

PUMPS 

Foot Foot 
Pounds Location Pounds 

Flow Control Valve Plug 
.94 pump . 4 

12-14 1.06 pump 5-7 
Pulley Retaining Nut (.94 pump) 45-55 

21-27 Bracket Mounting Bolts 25-35 
106 pump 

30-40 1/8 inch pipe c lean out plug 7 
18 




