The tension of the hern blowing :ing'*, or load
reguited an the ring W blow the horn, may be £d-
justed by removing the ornamental cap in the

centes of the steering wheel, and turning the serews
shown 0 Fig. 13, a2 necessary.

Fog. 1i—Hern Blewing Rih-q T.uh. .ﬂii;}ﬂ-mf

Turning the screws cloclavise m:n:asr:: ;‘.h: ,bm-
sion, and rounterelockasse rﬂducﬁ it. f
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STEERING GEAR Asssk,ili__;v:'

CONSTRUCTION
ALL CONVENTIONAL TRUC‘-I{S' '

The truck stcering gear, F1.g 14, is of .the recir-

culating ball type. Stesring gear ratio on all f_‘{:nr’-

ventional tuck models is 1‘-'! & to I,

WOHHSI-_I:A.F[, i IALLS AND GUMDES

Flg. 14~Truak Stwerisg Guar Warm, Nab vnd Boll Chrewits

Thc prmciple waorking parts are the steering ,

wcrm “the ball nut and the sector end shait. Each .
of thes parts is of hq;t—t_rgﬂpcd__all_,ny stéel. The

mrm is we!dnd mtegral tu the wurmsha.ft as *shenn
in Fig- 14. The steering wheel iz attachéd: ‘to the
upper ead of the wormehalt. The worm iv monéed
between two harrel type roller- besringe, the lower
cne of which s’ adju:‘hbl: “toward the upper, for
r:mn?mn eud-gla}r in’ the ‘wormmshaft” Beyw s "l:n the
rolier hunnn:s, the 7 worm iz thrc.ndead w1th ﬂ pﬂ.
cision- ﬁn:sh!:d Iu:lu:al grnov!

The bﬂJI nut is beréd to clear the nutsu.{c d:am-
eter of the worm as shown in Fig. 15, and thq bors
is threaded with a precision-finished helical groove
corresponding - to thar in the worm. Within the
length of the nut the helical grooves are Rlled with
special steel baills of %;” dlameter (made to speci-
fications gpecially drawn up for this steering gear).
There are two complete ball circuits in the nut. To
complete . each “circuit and. keep the balls Feerm
running cut gt the ends, the nut is fitted with two
tirbular ball guides, each of which defiscts the
balls from their helical path when they reach the
el of the nut, returning them to' the hefical path
in the nut at the scart of the cltt:uir

The two ball guides, tugct'hcr with the helicai
grooves in the worm and put, thus confine the balls
within two dautmr:t tloscd circuits, one in ¢ach end
of the nut The ‘balls mthm the helical path, 20 ia
each circuit, cofatitute a” thread between the worm
and nut, o that when the worm is turned, die nut
moves along the worm, as with an ordinary sacw
thraed, At the same time the balls roll freely
Detween the worm and nuk, eireulating within theor
closed circuits, #o that strew miotion is obtained
with reliing iostcod of sliding ceatact between the
parta : .

Rugged rack testh ﬂrc-ﬁi:_lt-"ih_that portion of the
nut which faces the w:t-':u- s shown-in Fig. 14,

The 'sector. ahaft iz “mounted in ‘anti-fciction
bronze bushings, A grcasc aeal 15 pmwded near the
outer end of the secter- ah&!t The sector |s provided
with rugged teeth which mesh with the'rack teeth
of the nut These teeth are not ordinary spur gear
teeth, but gre produced by a special process to pro-
vide true gear action between the rack and secinr
when the nut is located at a slight angle. With this
roastruction, the adjustment for baclke-lash Between
the rack and sector teeth i very simple—all that
iz required is to shift the sector shaft slightly along
its own axis by means of a convenient thrist serew,
Enown as & lash adjoster.

The sector tecth are purposcly cut in such a way
that, when the sector is adjusted to remove all
back-lazh &t the straight-zhsad position of -the

- front wheels, there will be a slight hack-laéh at

tach end af the sector travel, or when the wheels
are - turned - far. -to :the - cight Tor Jeft: of atraight-
zhead, o this way snugnus of the sector in-the
rack tecth cag be mumbnmi:d with the wheels in
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“Worm' Ecdring Adjusfe: Lock Nut
AWorm Bearing Adjuster .
Housing End Cover

End Cover Gasket ‘
Lower -Wormshaft Roller Bearing
Wormshaft Assembly

..Upper Wormshaft Roller Bearing
Housing

Mast Jacket

10 Mast Jacket Bearing Assembly
11" Sector Shaft Bushings -
12 - Sector 'and Shaft -
13 Lash Adjuster

VLB W'

the straight-ahead position; and still- maintain per-
fect freedom at extreme nght or- Ieft p031t10ns of
the wheels. :

“Through the ‘design cf the teeth on thls -sector,
the. slight wearing-in of the teeth in the straight-
ahead position, which may occur during the long
life of the sector teeth, can be taken up by adjust-
ment without causing a “binding” condition in the
less-used portion of the sector teeth toward either
end from~the straight ahead position.

E CAB-OYER-ENGINE TRUCKS
Cab-Over-Engine trucks are equipped with a
-heavier steering gear for greater strength and
durability. The ratio is 23.6 to 1. The general de-
sign of this steering gear is the same as that used
on the convertional trucks, recirculating ball type,
except that 106 balls of 9%.,” diameter (53 in each
circuit) 'are used instead of 60 as on the other
models. The greater number of balls in this model

. Fig. 15-.—}:-10‘9-!‘ of Truck Steering Gear Parts

.15 - Chick Nut'rs—20" ;
= 16 Housmg Side Cover Gaskct E
17 Housing Side Cover and Bushmg As:.cmbly
18 ""Ball Nut - : r
19 . Ball Guides "
20 .Balls .
: 21 . Ball Guide Clamp
22 Bolt 4—20 ”
23 Lockwasher ¥4 (Internal) x
24 Sector Shaft Packing
25 Sector Shaft Packing Retainer .

steering ‘gear results in more of them in ‘working
contact at- all times. All parts affected by this
greater -number of balls, the worm, nut, worm
bearings, etc., are correspondingly larger than on
the conventional trucks.

This steering gear is mounted in a frame bracket
at the front end of the left side rail, Fig. 16. The
pitman arm is forward of the steering arm, making
it necessary that the steering connecting rod be as-
sembled with the offset to the front of the truck,
with the lubrication fitting on top, to provide
proper tire clearance on turns.

The wormshalft is tubular on this model and 'the
horn wire is soldered to a contact ring pressed
onto and insulated from the wormshaft as shown in
Fig. 17. The wire passes through the tubular shaft
and is soldered to a contact sleeve insulated from
the shaft by three fiber washers at thc top end of
the wormshaft. A spring loaded contact brt_l__s_h,___:s_
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ADJUSTMENTS IN TRUCK (ALL: MODELS}

Correct - adjustment of this steenng gear is .very
important. While there are. but two adjustinents
to be made, the following procedure MU >T be
followed step by step and in the order given

1. D:sconnect the stecrmg connecting rod from
the pitman- arm, ‘taking care to . note relative
positions of steermg connectmg rod parts be-
fore disturbmg them.

2. Loosen the mast jacket to lmaume;t panel
bracket, making ‘sure there is no “bind” due
to the mounting.

3. Loosen the lock nut “B,” Fig. 18, and turn the
lash adjuster “A” a few turns in a counter-

Fig. 18—Sector Ags;:ustmem Points

.clockwise ‘direction. This removes from the
worm bearings the load imposed by close mesh-
ing of rack and sector teéth. Turn the steering
‘wheel gently in one direction as far as it will
go, then back away about one turn.

Fig. 15--CnI:-Over-Engini-'Sfeer-‘iﬁg Gear Mounﬁng

mounted in an oDI'mE Dlaf"n_ whu:h covers the cpen-

ing in the mast Jacket Jusf‘ dbo/e the st;ermg gear CAUTION Do no‘f fu,-n s+eermg wheei hard
housmg ST R P, T . ‘ qgums‘l‘ s'}ops when sfeermg conneci’mg rod
A - is. d:sconnecfed as damage to ball guides

may result.

4. Using J-544° steering ‘gear checking scale
measure the pull at the rim of the steering
wheel requiréd to keep the wheel in motion.
This should be between 1 and 124 pounds.

NOTE—A line through.the length of the scale
should be kept at right angle to a spoke of
the steering wheel while" making “this check.

Fig. ?I{—Cub_'-Over-Ehéii:\.e..sfeeringl Gear Wormshaft

‘When thls assemb]y is installed on the mast : When the pul] necessary. to keep the wheel

jacket the brush makes coritact with the contact moving doés not lie between the limits given
sleeve on the wormshaft . The wire from the horn is above, adjust_ment ‘of - worm bearings is
attachéd to a terminal on the cover plate. necessary.

Al steermg ‘gear’ adjustments and the overhaul 5. To adjust- the worm bearmgs, loosen locknut
procedurc are the sarnc as’ for the conventlonal VLMC" TFige 19, and turn - worm bearing thrust
trucks.”” T e T " »screw “D" -until there is no noticeable end-
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play-in wormshaft. Check pull at wheel rim as
outlined above, readjusting, if necessary, to ob-
tain proper pull. Tighten locknut “C” and re-
check pull, as it must lie between the limits
specified after the locknut is tightened.- :

If the gear feels'.“lumpy” in turning the
wheel after adjustment of worm bearings, this
indicates damage in the bearings due to severe
impact or to improper adjustment, and the as-
sembly must be disassembled for replacement
of damaged parts. Instructions for disassembly
follow under the heading “Repair Operations.”

6. Make sure that it will not be necessary to
spring the steering coclumn in attaching it to
the instrument panel. It may be necessary to
loosen the steering gear mounting bolts and
shift the steering gear shght]y Tighten mount-
ing bolts and the nlts on the _mast jacket clamp
Then recheck the pull’ at the stéering wheel rim.
If this has increased’ very much, this indicates
there is still a sprung’ condmon in the  column,
which must be corrected before proceeding with
the adJustment :

7. After proper adjustme‘nt‘of the wormshaft end-
play: is obtained, - and ’all .mounting . bolts
_securely | hghtenecl adjust ‘lash adjuster “A
Fig. 18. First! furn s steering wheel gently

from one stop all the. way to the other, care-

fully counting the total number of turns. Then
turn wheel ‘back exactly half way to center
position. Mark wheel at top or bottom center
with a piece of tape. Turn lash adjuster “A’
clockwise to take out all lash in gear teeth, and
tighten lock nut “B.” Check pull at wheel rim
with checking scale as hefore, taking the highest
reading of ‘the checking scale as the wheel is
pulled through - center ‘or straight . ahead
position. - This’ should be bet‘ween 2 and 214
pounds. Readjust if necessary, to obtain proper
pull. Tighten lock nut “B" and recheck pull as
- it must lie between the specrﬁed limits after the
lock nut is tightened.

8. Reassemble steering connecting rod to pitman
arm. "

REPAIR OPERATIONS
Steering Gear Removcl (Convenhonql Trucks)

Repair operations on the steering gear requlre
that it be removed from.the truck. To remove the
steering gear from the truck proceed as follows:

1. Remove the ﬁoor and toe boards

o Remove the clev:s pm from f.he brake lcver pull
rod at the idler lever. - .

'5l9-9

3. Remove the steering: wheel usrng the steering
wheel puller, J-1618.- Remove - mast - jacket to
instrument panel. bracket and disconnect - the

~ horn wire.

4. Remove the steering connecting rod and pitman
-arm, using. puller J-1025 for the pitman arm.

5. Remove the hoi.t_siﬁg mcuntmg bolts.

6. Remove the two rearl bolts and.‘one side bolt
which attach the left engine side pan.

The steering gear assemblj can now be pulled
up over the pedals and out the left door.

| STEERING GEAR REMOVAL
(CAB-OVER-ENGINE TRUCKS)

’I‘o remove me steermg gear from the Cab- Qver-
Engme truck, procced as follows

1. Open hood remove gnlle

2. Remove the ﬁoor and toe pans on Ieft s:de of
~ driver compartment.. Remove horn button and
steering wheel using puller- J-1618 and specral
centering adapter. Remove the wormshaft key
“and the spnng which contacts the lowes hub
of the steering wiweel and ‘'must jacket beariuy,.
- Remove the mast Jacket to instrument. panel
clamp.

3. Disconnect the steering cohneétjng rod from the
pitman arm. Remove the pitman arm nut and
the pitman arm using pulier J-871.

4. Remove the two scréews “attaching the horn wire
terminal plate to the mest jacket just above the
steenns gcar housing.” Remove the two- bolts
from the mast jacket to sub-frame brace.

5. Remove the two cap bolts at the steering gear
housing mounting’ bracket. Remove the steer-
ing gear assembly from the front of the truck.

Steering Gear Disassembly

As with any ball or roller bearing unit, the
steering gear parts must be kept free of dirt. Clean
paper or rags should be spread on the bench before
starting disassembly of the steering gear.

1. Loosen the lock nut on the end of the sector
shaft, “B” Fig. 18. Then turn the lash adjuster
“A” a few turns counterclockwise. This will
remove the load from the bearings caused by
the close :neshing of the rack and sector teeth.

2. Loosen the lock nut “C,” Fig. 19, on the worm
" bearing thrust screw “D" and turn the thrust
screw counterclockmse a fcw turns.’ i
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9-10

3::*Place-a:pan:under ‘the_assembly!:to .catchthe

. dropped. out of the nut into.a clean pan.- With

o lubncant and remove . the’ bolts. attachlng the ~-the balls removed ‘the nut can be pulled end-
“'side .coverito the housing. . e Ln kb -+ wize off the worm. # :

Inspection

Wash all parts in clean gasoline or other cleaning
fAuid. Dry them tho.oughly with clean rags. With
a magnzfymg glass, inspect the roller bearing
cones, worm and nut grooves and the surfaces of
all balls for signs of indentation. Alse check for
any signs of chipping or breakdown of the surfaces.

'..4‘.1'-1

N 9
il \u!}-nnm\a\mﬂl :

Any parts which show signs of damage should
be replaced. Balls must be replaced with Genuine
Chevrolet Parts made according to special specifi-
cations for this steering gear. No non-genuine balls
should be used regardless of grade or quality.

Inspec-. the sector chaft for wear and ‘check the
fit of the shaft in the housmg bushmgs

Fl'g.. .'I‘?—onrmr B-caring Adius.l‘mr.;nf. Points "

4, Pull ﬂle siae cover, with .the ‘se_ctor: and s.haft,
from the housing. '

NOTE—If the sector does not clear ihe open-
ing in the housing easily, turn the wormshaft -
by hand tntil the sector will pass through:
the opening in the housing.

5. Place the housing in a bench vice and remove
the lower ernd cover ad lower worm bearing

: 'NOTE -Do not clamp the housing too 'hgnﬂy
in the'vice as damage may result from ex-
cessive pressure.

6." Draw the wormshait and nut assembly from

the housing. Lay this assembly flat on the

.. bench so that the nut will not thread off either

-end of the worm. Damage will be done to the

..ends_of the ball gmdeg if the nut is allowed to
rotate until stopped at the end st the wo'rm

7. Remove .the .lock nut from,tne lash adjuster
S ,-.:,and unscrew the lasp adjustcr from the. side
cover. -Slide the lash adjuster out of the slot
: in the end of the sector shaft.

Dlsassembly of Ball Bearing Nut

. As a-rule, disassembly of the ball bearing nut
will not be necessary—if it is perfectly free with no
indication of .“binding"” or tightness when rotated
on the worm. However, if there is any indication
of -“binding’" or tightness, the unit should ‘be dls-’
assemblcd and mspccted

1-‘-Remove the screws and clamp retalmng the’
bal] gu1des 1n the nut Draw the guides out of

the nut

2 Turn the nut upstde down and rotate the worm-
shaft bac .nand forth unhi all the balIs have

AR Y e bk
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"-Worn sector shaft bushings -may- be removed
and replaced with special driver. J-1614 on con-
ventional models, and with J-1615 on Cab-Over-
Engine models, Fig. 20. The bushings arz machined
to permit pressing them into the housing without
reéming.

Inspect the fit of the pilot on the end of the
sector shaft in its bushing in the side cover. If this
bushing is worn, a new side cover and bushing
assembly should be 3rstal‘ed as it is not practica]
to replace !

Check the ball guides for any damage at the
ends where they deflect or pick the balls from their
helical path. Any damaged guides should be
replaced. )

Reassembly of Ball Nut

1. Place the \'rorms‘laft flat on the bench and slip
~ the nut over the worm with the ball guide
_ holes UP, Fig. 21. Align. the grooves in the
worm and nut by sighting through the bottom

" . of the ball guide holes.: :

:_;“9:' 11

.few turns. The filling of +he circuit can fhen
be continued. It may be necessary to work
the worm back and forth, holding the balls
down first in one hole +hen the other, to
close up the spaces between the balls-and
fill the circuit completely and solidly.

3. Lay one half.of = guide, groove UP, on the

bench and . place t-
- count. container-ir
balls rémaining sk

= rémaining- balls from the
it, Fig. 22. The number of
zzid just All the guide.

Fig. 22—Filiing Ball Guides

4, Close this half of th= guide with the other half.

Hold the two halvss together and plug each
open end with cleer vaseline or heavy grease
so the balls will droz out.

5. "Push the guide into the guide holes of the nut

as shown in Fig. 22. This completes one cir-
cuit of balls. If the zuide does net puch all the

" way down easily, tz o it lightly’ m‘to place with
the wooden handle < a screw driver.

Fig. 21—Filling Ball Circuits in Nut

2. Count 30 balls .(53 on C.0.E. models) into a
suitable container. This is the proper number

" of balls for one circuit. Drop’ the counted balls
-from the container into one'of the guide holes
while turning the worm gradually away from
that hole. Continue until the ball circuit is

~ full from the bottom of one guide hole to the
... bottom of the other—or until stoppcd by reach- / -

ing the end of the worm.

. _NOTE—-In cases where i'he ba!!s are sfopped
by .the end. of, the. worm‘ ‘hold.'down. ﬂmse
Lo badlls” a]reudy dropped mfo fhe it with, '}he
b!uni‘ end of a c!ecm rod or punch Fig. 21

“and turn the worm in ihe reverse direction a

’ Fiq.'}B—Rcmoviqq ©r Replocing Ball Guides
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6.1"’F111 ‘the se"ond ball c1rcu:t 1n the Same rnanner
as the first, : .

T -Asscmble the ball gulcle clamp to the nut, Lemg

- sure to use lock.washers.under the clamp screws
and set the screws up TIGHT.

Check the assembly byrrotatmg the nut on the
worm to see that it moves freely. Do not rotate the
nut to the end of the worm threads and thereby
damage the ball guides, If there is any “stickiness”
in the motion of the nut, some slight damage to
the ends of the ball guides may have been over-
looked.

Assembling Steering Gear

1. Lay the wormshaft and nut assembly.flat on
the bench to make sure that the nut does ‘not
run to the end of the worm. ‘

2. Place the upper roller bearmg”.&;e:r t-;he- worm-
shaft. Then thread the wormshaft into the
housing.

3. Back-the worm bearing thrust screw out of the

lower end cover a few turns. Install the lower

“bearing. Assemble the end cover to the housing,
usinz a new gasket.

4. Assemble the lash adjuster with shim in the

slot in--end of sector shaft. Check the end °

clearance which should not be greater than
.002”, Fig. 24, For the purpose of adjusting this

Fig. 24—Checking .Sector Shoft Lash Adjuster Endr Clearance

end clearance, ‘a" steermg gear lash ad;uster
shim unit, Part No 605142, 15 avallable It
contains four sh:ms; ;

069" th1clr

buéhmg in the srd
~driver through th ithe “cover, turn the
- lash, acl;uster m ar counterclockw:se direction to
=-—-pull the sector shaft pilot mto its bushmg as far

as it will-go-z.ariretat s .

s e SR BRI

6.- Rotate t‘ne wormshaft by hand ‘until the bgll

- nut is about in the center of travel. This is to
make sure that the rack and sector will engage
properly, with thé center tooth of the sector
mtermg the center tooth space-of the nut.

7. Push the side cover assernbly, mcludmg the
sector shaft and side cover gasket, into place.
After making sure there is some lash between
the rack and sector teeth, assemble and tighten
the side cover bolts.

Adjustment of Steering Gear on Bench

1. Tighten the worm bearing thrust screw until
* all “wormshaft end-play has been removed.
Then tighten the lock nut.

2. Install the steering wheel on the wormshaft
temporarily. Carefully turn the steering wheel
all the way in one direction and then back

~ about one turn. ' o

3. Using a J-544 steering géar checking scale, at
right angle to one spoke at wheel rim, measure
the pull required to keep the wheel in motion.
This should be between 1 and 114 pounds. If
necessary, adjust the worm thrust screw until
the proper pull is obtained. '

4, Turn the steering wheel from one stop all the
way to the other, counting the numuer of turns.
Then turn the wheel back exactly half the num-
ber of turns to.the center position and mark
the wheel at the top or bottom with a piece of
tape.

5. Turn the sector lash adjuster screw clockwise
to remcve all lash betweeﬁ' rack and sector
-teeth. T1'fhte-1 the lock nut.

NOTE Be sure ud]usfmeni‘ is not - chnnged
wh|[e 'hgh'l’emng the lock nul'

6. Using the J-544 steermg gear checlqng scale,
check the pull at the rim of the steering wheel.
Take the highest reading on the scale as the
wheel is pulled through the center position. This
should be between 2 and 234 pounds.

7. If necessary, readjust the lash adjuster screw
to obtain the proper pull. Tighten the lock nut
and again check for proper pull.

8. Fill the assembly with Steering Gear, “All Pur-
pose,” or “Universal” gear lubricant to the level
of the ﬁller plug hole and replace the filler plug.

When _the proper adjustments have been made
and the steermg gear lubricated, the assembly is

.ready 0" be replaced in the truck In doing this
; make sure that no: “bind” is set up when tighten-

mg the mounhng bolts and mast Jacket to instru-
ment panel clamp.’ 7
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