graduate the pressure evenly indicates a sticking control
valve hydraulic piston, which necessitates replacing air-hy-
draulic cylinder (par. 243).

(6) Make a full brake application; then observe action of air

pressure test gage when brakes are released. If gage does
not return to zero or is slow in returning, a sticking control
valve hydraulic piston is indicated. Replace air-hydraulic
cylinder (par. 243).

¢. Hydraulic Pressure Test. A hydraulic pressure test gage capable

of registering at least 1,200 psi and an air pressure test ‘gage are
required for making this test. '

(1)

(2)

(3)

Connect hydraulic pressure gage to one of the wheel cylinder
bleeder valve openings or at top of slave cylinder end fitting.
Connect air pressure test gage to lubrication pipe plug open-
ing at rear of air-hydraulic cylinder.

Apply brakes until approximately 60 psi is registered on
air pressure test gage. Observe reading on hydraulic pres-
sure gage. Hydraulic pressure should be 950 to 1,100 psi
with 60 psi air pressure applied to air-hydraulic cylinder.
If applied air pressure is higher or lower than 60 psi, hy-
draulic pressure will be proportionately higher or lower.
Apply brakes and hold applied for at least 1. minute, ob-
serving action of hydraulic pressure gage. A low pressure
reading or a drop in hydraulic pressure indicates leakage in
hydraulic lines, wheel cylinder, master cylinder, or air-
hydraulic cylinder. Replace hydraulic lines (par. 245),
wheel cylinders (par. 244), master cylinder (par. 242), or
air-hydraulic cylinder (par. 243) as necessary.

237. Bleeding Brake System

a. General. Master cylinder filler cap is accessible through inspec-
tion hole in left side of floor pan after removing inspection hole cover.
Air-hydraulic cylinder bleeder valves are accessible from under
vehicle and wheel cylinder bleeder valves are accessible at inner side
of backing plate at each wheel (fig. 244). Bleeding brake system
may be accomplished by one of two methods, pressure or manual.
Engine must not be running and all air pressure must be exhausted
from the air system before bleeding brakes.

b. Pressure Bleeding.

(1)

Clean dirt from around master cylinder cap. Unscrew bolt
securing filler cap and vent line fitting to master cylinder
filler pipe. Swing vent line and filler cap to one side. Bolt
will remain in filler cap and fitting.
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Figure 244. Brake bleeder valves and adjusting studs (rear wheel shown).

(2)
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(3)

Make sure pressure bleeding tank contains sufficient hy-
draulic brake fluid and is properly charged with air pressure.
Connect pressure tank to master cylinder filler pipe, bleeding
all air from hose before tightening the connection.

Bleed air-hydraulic cylinder first. Slip end of bleeder hose
over bleeder valve at top of air-hydraulic cylinder control
valve and place other end in a glass jar containing sufficient
hydraulic brake fluid to cover end of hose. Open bleeder
valve and observe flow of fluid from end of hose. Close
bleeder valve as soon as bubbles stop and fluid flows in a solid
stream. Repeat this procedure at bleeder valve on top of
slave cylinder end fitting.



(4) Bleed both bleeder valves at each wheel (fig. 244), following
same procedure used at air-hydraulic cylinder ((3) above).
Make sure each bleeder valve is closed tightly after bleeding.
(6) Disconnect bleeder tank hose from master cylinder filler
pipe. Install filler cap and vent line fitting, tightening at-
taching bolt to a maximum of 30 pound-feet torque. Install

cover plug in inspection hole in floor pan.
¢. Manual Bleeding. Manual bleeding procedure is the same as
pressure bleeding, except that the hydraulic brake fluid is forced
through the lines by pumping the brake pedal instead of by air pres-
sure. Two persons are required, one to pump the brake pedal and
replenish fluid in master cylinder, the other to accomplish the bleed-
ing operatlons at the air-hydraulic cylinder and wheel cylinders.
Fluid in master cylinder must be replenished after bleeding at each
bleeder valve. When pumping pedal, push it down slowly, let it snap
back, and immediately start the downward stroke. After all air is
expelled at each bleeder valve, close bleeder valve during the down-

stroke of brake pedal.

238. Brake Adjustment for Normal Wear

a. General. Brake adjustments to compensate for normal lining
wear are made at the brake shoes. These adjustments should be made
before the brake pedal reserve travel becomes less than 2 inches.
Adjustments (fig. 244) are made by turning adjusting pinion studs at
inner side of backing plates. Always check wheel bearing adjustment
and adjust if necessary (par. 265) before adjusting brakes. Do not
adjust brake shoes while brake drums are hot.

b. Adjustment.

(1) Jack up axle. Make a brake application and release to
center brake shoes with brake drums.

(2) Using a suitable wrench on brake shoe adjusting studs (fig.
245), turn studs in direction of forward rotation of whecl
(fig. 245) until a heavy drag is felt as wheel is turned by hand ;
then turn studs in opposite direction one-half to one-third
turn to provide running clearance between brake shoe lining
and brake drum.

(3) After completing adjustment at each wheel, make sure wheel
turns freely. Remove jack from under axle.

239. Brake Shoes—Front and Rear

Note. The key letters noted in parentheses are in figure 246, except where
otherwise indicated.

a. Description. All brake shoes on vehicle are identical. Two brake
shoes are mounted on each backing plate in conjunction with two anchor
blocks and two wheel cylinders (L). Anchor blocks serve as shoe
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Figure 2}5. Adjusting brake shoes (front shown),

stops and shoe centering points, and provide the fulecrums around
which the shoes pivot when brakes are applied. Four brake shoe re-
turn springs hold shoe ends firmly against anchors when brakes are
released. Heel of each shoe anchors against steel pins which pivot in
anchor blocks. Toe of each shoe anchors against adjusting screws
which are threaded into the anchor blocks, Both shoes are always
primary shoes, independently self-energized in either direction of
brake drum rotation. Shoes anchor either at toe or at heel, depending
upon direction of brake drum rotation when brakes are applied.
b. Removal.

(1) Jack up axle and remove wheel (or wheels) (par. 2593).

(2) At front axle, remove hub drive flange (par. 2218); at rear
axle, remove axle shaft (par. 2950). '

(3) Remove hub and brake drum (par. 266a).

(4) Using brake shoe spring remover and replacer B7950060 (fig.
247), unhook brake shoe return springs (D) from return
spring pins. Remove springs from brake shoes.

(5) Remove nut, lockwasher, guide washer (E), and sleeve from
front brake shoe guide bolt (F) and remove guide bolt. Lift
shoe ends out of anchor blocks (G) and wheel cylinder push
rods to remove brake shoe, and lining assembly (B).

(6) Remove guide bolt (F), lockwasher, guide washer (E), and
sleeve attaching rear brake shoe to backing plate (A). Lift

shoe ends out of anchor blocks (G) and wheel cylinder push
rods to remove shoe.

440



RA PO 148923

Figure 246. Brake shoes and wheel cylinders installed (rear shown).

¢. Installation.

Note. Large portion of brake shoe web which engages slots in anchor blocks
Is curved at one end and flat at the other end. Shoes must be installed with
curved end at adjusting screw and flat end engaging groove in anchor pin in
anchor block.

(1) Position front brake shoe and lining assembly (B) on back-
ing plate, with shoe web engaging slots in wheel cylinder
push rods and anchor blocks (G), and with elongated hole
In center of shoe web over guide bolt. Install sleeve, brake
shoe guide washer (E), lockwasher, and nut on brake shoe
guidebolt (F) and tighten.
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Figure 247. Removing brake shoe return springs, using remover and replacer
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(2)

(3)

(4)
(5)

(6)

B7950060.

Position rear brake shoe at brake backing plate (A), with
shoe web engaging slots in wheel cylinder push rods and
anchor blocks (G). Install lockwasher, guide washer (L),
and sleeve on guide bolt (¥); insert bolt through shoe web
and backing plate, and thread bolt into hydraulic brake line
distributor fitting at inner side of backing plate. Tighten
bolt.

Install brake shoe return springs (D), placing end of each
spring in brake shoe web; then hooking springs onto pins,
using brake shoe spring remover and replacer B7950060
(fig. 248).

Install hub and brake drum assembly (par. 266g).

At front axle, install hub drive flange (par. 221d) ; at rear
axle, install axle shaft (par. 225d).

Install wheel (or wheels) (par. 259¢). Adjust brake shoes
(par. 2380).



Iigure 2J8. Installing brake shoe return springs, using remover and
replacer B7950060.

240. Brake Drums

a. General. Brake drums may be either cast iron, or cast iron with
steel back. Brake drums are attached to hub flanges by adapters
(brake drum backs). Adapters are attached to inner side of hub
flanges under heads of wheel studs which are pressed into hub drive
flanges (fig. 270). Brake drum removal and installation procedures
which follow apply with hub installed on axle; however, the same
procedures will apply with hub removed from axle by omitting 5(1)
and ¢(2) below.

b. Remowal. :

(1) Jack up axle and remove wheel (or wheels) (par. 2590).

(2) Remove nuts and plain washers from 18 studs securing brake
drum to brake drum adapter. Tap drum to loosen from
adapter; then lift drum off adapter. Studs are pressed into
adapter.
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¢. Installation.

(1) Install brake drum on brake drum adapter, with studs in
adapter inserted through holes in drum flange. Install plain
washer and 34-24 safety nut on each stud, and tighten nuts
to 20 to 27 pound-feet torque.

(2) Install wheel (or wheels) (par. 259¢). Adjust brake shoes
(par. 2380). ' -

241. Brake Pedal and Linkage
(fig. 249)

a. General. Brake pedal shaft is welded to pedal and master cylin-
der bracket which is riveted to frame left side member. -Brake pedal
lower half is secured on shaft by the master cylinder brace and a cot-

ter pin. Pedal upper half is secured in pedal lower half by a cap
screw and nut.

IMigure 249. Brale pedal and master cylinder installed.

b. Brake Pedal Linkage Adjustment. Master cylinder piston must
return to fully released position when brake pedal is released. If pis-
ton and cup do not return completely to end of cylinder, bypass port
between cylinder and reservoir will be closed and fluid returning from
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the wheel cylinders cannot enter the master cylinder reservoir. Proper
brake pedal linkage adjustment must be maintained to insure return
of master cylinder piston to end of cylinder. Adjustment is made at
master cylinder piston push rod.

(1)

(2)

(3)

Loosen locknut (J) on pedal-to-master-cylinder yoke (H).
Remove cotter pin and clevis pin attaching yoke and pedal
pull-back spring clip (G) to pedal lower half.

With pedal-to-toe-panel bumper against under side of pedal
upper plate and with master cylinder piston at extreme front
end of cylinder, adjust yoke in master cylinder piston push
rod (K as necessary to aline holes in yoke and pedal; then
turn yoke into push rod an additional one-half turn to pro-
vide slight clearance between push rod and piston.

Install clevis pin attaching pedal-to-master-cylinder yoke
(H) to brake pedal, with pedal pull-back spring clip (G)
installed on clevis pin, and secure with cotter pin. Tighten
locknut (J) against master cylinder piston push rod.

¢. Brake Pedal Upper Half Replacement.

(1)

(2)

Lemoval. Remove nut from cap screw securing brake pedal
upper half in brake pedal lower half and remove cap screw.
Pull brake pedal upper half up out of pedal lower half and
hole in pedal upper plate.

Installation. Insert brake pedal upper half down through
felt seal in pedal upper plate and into end of brake pedal
lower half. Aline notch in pedal upper half with cap screw
hole in pedal lower half, install %24 x 154 cap screw and
%-24 safety nut, and tighten nut to 20 to 97 pound-feet
torque.

d. Brake Pedal Lower Hal f Replacement.

- (@)

2)

Llemoval. Remove brake pedal upper half (¢ above). Re-
move cotter pin and clevis pin attaching pedal-to-master-cyl-
inder yoke (H) and pedal pull-back spring clip (G) to brake
pedal lower half (E). Remove cotter pin securing master
cylinder brace (C) on brake pedal shaft (D). Loosen cap
screw attaching brace to master cylinder (A) enough to per-
mit removing brace from pedal shaft. Slide pedal lower half
off shaft. Remove pedal-to-toe-pan bumper from pedal lower
half.

Installation. Install pedal-to-toe-pan bumper on brake pedal
lower half (). Place pedal lower half on brake pedal shaft
(D), position master cylinder brace (C) on shaft, and secure
with cotter pin. Tighten cap screw attaching master cylinder
brace (C) to master cylinder (A). Adjust linkage and con-
nect to pedal lower halt (5(2) and (3) above). Install brake
pedal upper half (¢ above). Lubricate brake pedal at point
shown on lubrication order (par. 69).
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242. Master Cylinder

Note. The kéy letters noted in parentheses are in figure 249.

a.

General. Master cylinder, with integral fluid reservoir, is

mounted on pedal and master cylinder bracket which is riveted to left
frame side member. Master cylinder piston push rod is connected to
brake pedal lower half by a yoke and clevis pin. Hydraulic brake line
connects to outlet at rear end of cylinder. Linkage connecting master
cylinder piston push rod to brake pedal lower half is adjusted as de-
scribed in paragraph 2415.

b.
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Removal.

(1) Remove bolt and gaskets attaching hydraulic brake line con-
nector (L) to rear end of master cylinder (A).

(2) Remove cotter pin and clevis pin attaching pedal-to-master-
cylinder yoke (H) and pedal pull-back spring clip (G) to
brake pedal lower half (E).

(3) Disconnect master cylinder vent line from fitting (B) on
master cylinder filler cap.

(4) Remove cap screw and lockwasher attaching master cylinder
brace (C) to master cylinder (A).

(5) Remove four nuts and cap screws attaching master cylinder
(A) to bracket. Remove master cylinder from bracket.

(6) Remove pedal-to-master-cylinder yoke (H) and locknut from
master cylinder piston push rod (K).

4 nstallation.

(1) With locknut threaded onto pedal-to-master-cylinder yoke
(H),-thread yoke into end of master cylinder piston push
rod (K).

(2) Position master cylinder (A) at bracket, with push rod and
yoke inserted through hole in bracket. Attach master cylin-
der to bracket with four 3424 x 11 cap screws and 3424
safety nuts. Tighten nuts to 20 to 27 pound-feet torque.

(3) Attach master cylinder brace (C) to side of master cylinder
(A) with a 74620 x 73 cap screw and %g-inch lockwasher.

(4) Insert hydraulic brake line connector bolt through brake line
connector (L), with copper gasket on both sides of connector,
and thread bolt into rear end of master cylinder. Tighten
bolt.

(5) Connect master cylinder vent line to fitting (B) on master
cylinder filler cap.

(6) Connect pedal-to-master-cylinder yoke (H) to brake pedal
lower half (E), making adjustment as described in paragraph
241b.

(7) Bleed brake system (par. 237).



243. Air-Hydraulic Cylinder
(fig. 250)

a. General. Air-hydraulic cylinder is mounted on two brackets in-
side frame right side member above forward rear.axle. Front bracket
is riveted to frame, and rear bracket is attached to frame by two cap
screws and nuts. Hydraulic inlet line from master cylinder connects
to bottom of control valve. Hydraulic outlet line to wheel cylinders
connects to slave cylinder end fitting. Air line from air reservoir
connects to control valve inlet port, air line to trailer brake service line

coupling connects to control valve body, and air exhaust line connects
to top of end plate.

Figure 250. Air-hydraulic cylinder installed.

b. Removal.

(1) Exhaust air pressure from system. Disconnect air lines (A,
B, and C) from air-hydraulic cylinder.

(2) Disconnect hydraulic lines (G and H) from air-hydraulic
cylinder.

(3) Remove nuts from two cap screws securing air-hydraulic
cylinder (E) to front mounting bracket (F).

(4) Remove two nuts and cap screws attaching rear mounting
bracket (D) to frame side member. Remove air-hydraulic
cylinder and rear mounting bracket; then remove nut and
plain washer attaching rear bracket to stud in rear of cylin-

der shell.
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c. Installation.

(1) Install rear mounting bracket (D) on stud at rear of air-
hydraulic cylinder assembly (E) and secure with plain
washer and 524 safety nut. Do not tighten nut,

(2) Position air-hydraulic cylinder and rear bracket at frame
side member, with two end plate cap screws inserted through
holes in front mounting bracket (I). Install 54424 safety
nut on each cap screw and tighten to 95 to 13 pound-feet
torque.

(3) Position rear mounting bracket at frame side member and
gecure with two 3424 x 1 cap screws and 34-24 safety nuts,
attaching hydraulic brake line clip under front cap screw
head. Tighten nuts to 20 to 27 pound-feet torque; then
tighten nut attaching rear bracket to cylinder to 914 to 13
pound-feet torque.

(4) Connect hydraulic inlet and outlet lines (G and H) to slave
cylinder end fitting and end plate. Use copper gasket on
both sides of hydraulic line fitting at bottom of end plate.

(5) Connect air lines (A, B, and C) to air-hydraulic eylinder.
Make sure connections are tightened.

(6) Bleed brake system (par. 237). Build up air pressure in sys-
tem and perform brake system tests (par.236).

244. Wheel Cylinders

a. General. Two double-end wheel cylinders (L, fig. 246) are
mounted on each backing plate between ends of brake shoes. Bleeder
valves and hydraulic inlet openings extend through backing plate to
inner side. Each wheel cylinder is attached to backing plate by two
cap screws and lockwashers. Push rods transmit movement of wheel
cylinder pistons to brake shoes. In each wheel cylinder, the piston
which operates the toe end of the brake shoe has a longer stroke than
the piston in the other end to compensate for the increased piston
travel made necessary when brakes are adjusted to compensate for
normal lining wear. Rubber boot at each end of cylinder keeps out
water and dirt, and a heat shield at each cylinder deflects heat, created
during brake application, away from cylinder.

b. Removal.

(1) Remove brake shoes (par.239b).

(2) At inner side of backing plate, remove bolt attaching hy-
draulic connecting line fitting to wheel cylinder.

(3) Remove two cap screws and lockwashers attaching wheel
cylinder to backing plate. Remove wheel cylinder and heat

shield from backing plate; then remove heat shield from
wheel cylinder.
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¢. Installation. :

(1) Install heat shield on whee] cylinder. Place wheel cylinder
and heat shield on backing plate with long end of cylinder
adjacent to adjusting screw in anchor block. Attach wheel
cylinder to backing plate with two %6-18 x 5% cap screws
and 9% ¢-inch lockwashers, threading bolts into whee] cylin-
der from inner side of backing plate.

(2) Insert bolt through hydraulic connecting line fitting, with
nhew copper gaskets on both sides of fitting, and thread bolt

. into wheel cylinder at inner side of backing plate. Tighten
bolt.

(3) Install brake shoes (par. 239¢).

(4) Bleed brake system (par. 237).

245. Brake Lines and Connections

@ Hydraulic Brake Lines. Metal lines are used to carry hydraulic
brake fluid from master cylinder to air-hydraulic cylinder; from ajr-
hydraulic cylinder outlet to tee fitting at frame side member; from
frame tee fitting to front and rear axle rubber line connections; from
rubber line junctions at rear axles to distributor fitting on backing
plates; and from rubber line junction at front axle to front brake
rubber line connections. Flexible rubber lines (hose) are used be-
tween frame connections and axles, and from axle to distributor fit-
ting on backing plate on front axle. Metal brake lines are made of
special tubing with flared-type connections, designed to withstand
high pressure and to resist corrosion; ordinary copper tubing is not
satisfactory for use as hydraulic brake lines. When replacing metal
brake lines, be sure replacement line is the same size as the one re-
moved. Whenever any hydraulic line has been replaced or discon-
nected, make sure connections are tight, then bleed brake system
(par. 237).

(1) Front axle to dbrake rubber line replacement (fig. 251).

(a) Removal. Remove three cap screws and lockwashers at-
taching brake line shield to steering knuckle support and
swing shield to one side. Disconnect metal brake line
from rubber line fitting at bracket on outer end of axle
housing. Remove nut and lockwasher securing rubber
line fitting in bracket, remove end of rubber line from
bracket on axle, and pull line through bracket on shield.
Unscrew rubber brake line from distributor fitting at
backing plate,

(0) Installation. Place plain copper washer on rubber line
fitting, thread fitting into distributor fitting at backing
plate, and tighten. Insert fitting at other end of rubber
line through bracket on brake line shield, making sure rub-
ber grommet is properly positioned in bracket on axle.
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Figure 251. Front brake rubber line installed.

Install 34-inch internal-teeth lockwasher and 34-16 nut
on fitting, and tighten. Thread nut on metal brake line
into rubber line fitting at bracket and tighten, using care
not to overtighten. Position brake line shield on three
spacer nuts on top of steering knuckle support and secure
in place with three 1520 x 4 cap screws and 14-inch 1n-
ternal-teeth lockwashers. Bleed brake system (par. 237).

(2) Frame to axle rubber line replacement (fig. 252).

(@)

(d)

Removdl. Disconnect metal brake line from rubber line
fitting at bracket at frame. Remove nut and lockwasher
securing rubber line fitting in bracket, and remove end of
line from bracket. Remove wire clips securing brake
rubber line and axle vent line in shield on torque rod.
Unscrew rubber line fitting from connector at axle junc-
tion block.

Installation. Place copper washer on fitting at axle end
of rubber line and thread fitting into connector at axle
junction block. Insert fitting at other end of rubber line
through bracket at frame and secure with %-inch internal-
teeth lockwasher. Thread nut on metal brake line into
rubber line fitting at frame bracket and tighten, using
care not to overtighten. Place rubber brake line and axle
vent line in shield on torque rod and secure with two wire
clips. Bleed brake system (par.237).



Figure 252. Frame to azle rubber line installed (front azle shown).

(8) Hydraulic brake metal line replacement. To replace any
metal brake line, disconnect line at both ends, disengage line
from clips at frame, and remove line from vehicle. Install
new line, connect at both ends, and tighten connections,
using care not to overtighten. Make sure lines are clipped
at frame, and that lines do not contact metal where they

pass through frame cross members. Bleed brake system
(par. 237).

b. Air Lines. Air lines are of seamless copper tubing with three-
plece compression-type fittings. Air lines can be tested for leakage
by building up air pressure in system to normal operating pressure
(100 psi), then coating all air line connections with a solution
of soap and water. Leakage will be indicated by the appearance
of soap bubbles. Leakage can sometimes be corrected by tightening
the connection. If tightening fails to correct leakage, new air line
or connection must be installed. When replacing air lines, tubing
must be free of burs, copper cuttings, and dirt. Blow line out with
compressed air before installing. Any of the above mentioned parti-
cles will destroy sealing seats in air-hydraulic cylinder control valve.
Replacement lines must be of the same size as the ones removed.

Whenever air lines have been replaced or disconnected, tighten con-
nections and check for leakage.

246. Air Compressor Governor

a. General. Air compressor governor controls pressure in air sys-
tem by starting or stopping compression of air when system pressure
reaches the desired minimum or maximum, Governor (E, fig. 254),
mounted on air compressor cylinder head, consists primarily of a dia-
phragm-operated plunger which actuates a trigger to hold the air
inlet valves off their seats, stopping compression, when pressure
reaches maximum limit (100 psi). When pressure is reduced to min-
imum limit (75 to 80 psi), trigger releases inlet valves and compres-
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sion of air is resumed. Governor diaphragm is subjected to air system
pressure at all times by a flexible rubber line connected to air line junc-
tion fitting on cowl.

b. Adjustment. Adjustment points and method of checking and
making adjustments are shown in figure 253. Adjustments must be
made in the sequence given. Make sure cylinder head stud nuts are
- tightened (914 to 18 pound-feet torque) before adjusting governor.
(1) Governor trigger to stop. With engine stopped and air pres-

(2)

(3)

(4)

(5)

sure exhausted from system, remove cover from governor.
Discard gasket. Depress trigger (fig. 253) by pressing with
finger on end of trigger opposite trigger stop screw. Loosen
locknut on trigger stop screw and adjust stop screw, to pro-
vide 0.065-inch clearance between heel of trigger and stop
screw with trigger depressed. When correct clearance is ob-
tained, tighten locknut on stop screw.

Plunger housing to stop. Insert a screwdriver between gov-
ernor plunger housing (fig. 253) and diaphragm spring; then
using side of governor base as a fulcrum, pry plunger hous-
ing up just enough to permit the plunger to trip the trigger
downward. With plunger housing in this position, check
clearance between top of plunger housing and stop. Bend
stop if necessary to obtain 14.-inch clearance between hous-
ing and stop.

Cutout pressure adjustment. With cover removed from gov-
ernor, start engine and build up air pressure in system. Ob-
serve reading on air pressure gage in instrument cluster when
governor plunger trips trigger downward. Cutout pressure
should be 100 psl. If necessary to adjust cutout pressure (fig.
258), turn adjusting screw to change tension on diaphragm
spring. Turn adjusting screw clockwise to increase cutout
pressure and counterclockwise to reduce cutout pressure. One
complete turn of adjusting screw will change cutout pressure
14 psi.

Cut-in pressure check. Slowly reduce air pressure in sys-
tem and note pressure reading on gage when governor plunger
trips trigger upward. With correct cutout pressure setting
(100 psi), cut-in pressure should be 75 to 80 psi. I1f gover-
nor does not cut in within these limits, check adjustment (1),
(2), and (3) above, then repeat cut-in pressure check.

Install governor cover. Place new cover gasket on governor
base. Install cover over governor attaching studs and se-
cure with two 14-28 safety nuts. Lubricate governor as
shown on lubrication chart (par. 69).

c. Air Compressor Governor Replacement.
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(1)

Removal.

(@) Disconnect flexible rubber line from governor end cover.




|

Figure 253.  Air compressor governor adjustments.
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(b) Remove two safety nuts attaching governor cover to gov-
ernor base. Remove cover and cover gasket from base.

(¢) Remove two nuts from governor attaching studs. Remove
plunger housing stop and two spacers from studs. Lift
governor assembly off studs and remove governor-to-cylin-
der-head gasket. Discard gasket.

(d) Lift inlet valve plungers and plunger springs out of cyl-
inder head.

(2) Installation.

(a) Place inlet valve plunger springs over inlet valve plungers
and insert plungers through openings in top of cylinder
head onto inlet valves.

(0) Place new governor-to-cylinder-head gasket over governor
attaching studs onto cylinder head.

(¢) Carefully place governor assembly over studs, at the same
time guiding inlet valve plungers and springs up through
holes in governor base.

(d) Install a spacer on each governor attaching stud and place
governor plunger housing stop over both studs, then install
a 14-28 nut on each stud. Tighten nuts to 5 to 7 pound-feet
torque. ,

(e) Apply a few drops of engine oil to plunger and to plunger
housing and trigger pivot points. Connect flexible rubber
line to governor end cover. DBefore installing governor
cover, adjust governor (b above).

247. Air Compressor Drive Belt

a.
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(fig. 254)
Adjustment.

(1) Loosen cap screws attaching air compressor adjusting arm
to engine thermostat housing and to adjusting arm bracket
on compressor cylinder head.

(2) Loosen nut on cap screw (pivot bolt) attaching air com-
pressor mounting base to engine front left inner mounting
support bracket.

(8) Move air compressor toward or away from engine as neces-
sary to provide correct belt tension; tension is correct when
a light pressure on belt midway between pulleys will cause
14 to 3/4-inch deflection of belt.

(4) When correct belt tension is obtained, tighten cap screw
attaching adjusting arm to bracket on compressor cylinder
head; then tighten cap screw attaching adjusting arm to
engine thermostat housing, and tighten nut on cap screw
(pivot bolt) attaching compressor mounting base to engine
front left inner mounting support bracket.




Figure 254.  Air compressor installed.
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b. Replacement. T

(1) Loosen cap screws attaching air compressor adjusting arm
to engine thermostat housing and to adjusting arm bracket
on compressor cylinder head.

(2) Loosen nut on cap screw (pivot bolt) attaching air com-
pressor mounting base to engine front left inner mounting
support bracket. _

(3) Move air compressor toward engine and remove drive belt
from compressor drive pulley and from engine crankshaft
pulley.

(4) Position new drive belt in groove in engine crankshaft pulley
and in compressor drive pulley.

(5) Adjust drive belt tension (a(3) and (4) above).

FREEY N

248. Air Compressor
(fig. 254)

a. General. Air compresor, mounted on left front side of engine,
is a two-cylinder, reciprocating-type unit. Air compressor is driven
_ by belt from the engine crankshaft pulley, lubricated by the engine
lubrication system, and the air compressor cylinder head is water-
cooled by the engine cooling system. Air compressor crankshaft
turns continuously while the engine is running, but actual compression
of air is controlled by the air compressor governor which is mounted
on the compressor cylinder head. Air compressor air intake port 1s
connected to engine air intake system at the carburetor air inlet elbow.
0il is carried from the engine main oil gallery to the compressor
crankshaft rear bearing cap by a flexible line, is forced through the
drilled crankshaft, lubricating the connecting rods, piston pins, and
cylinder walls. Oil drains Into compressor mounting base and re-
turns to the engine crankcase through the oil return line.

b. Removal.

(1) Refer to paragraph 2 for information on coordination with
an ordnance maintenance unit.

(2) Exhaust air pressure from air system.

(3) Disconnect oil inlet line from compressor crankshaft rear
bearing cap, and disconnect oil return line from compressor
mounting base.

(4) Disconnect water inlet and outlet lines (K) from elbows on
air compressor cylinder head.

(5) Disconnect compressor copper discharge line (H) and air
intake line (G) from fittings on compressor cylinder head.
Disconnect governor air line (F) from compressor governor
end cover. Remove cap screw and lockwasher attaching dis-
charge line clip to compressor mounting base (N).

(6) Remove bolt (C), plain washer, lockwasher, and nut attach-
ing adjusting arm (B) to bracket (D) on compressor cyl-
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inder head. Loosen nut (P) on mounting bolt (M) attach-
ing compressor mounting base to engine front left inner
mounting support bracket. Move compressor toward engine
and remove drive belt (Q) from compressor drive pulley
(R).

(7) Remove nut, lockwasher, and mounting bolt (M) attaching
compressor mounting base to engine front left inner mount-
ing support bracket. Lift compressor and mounting base
away from engine.

(8) Remove four cap screws and lockwashers attaching com-
pressor mounting base (N) to compressor crankcase, and
remove mounting base and gasket. Discard gasket.

(9) Remove cotter pin and nut securing drive pulley (R) on
compressor crankshaft. Remove pulley from crankshaft,
using a suitable puller.

(10) Remove all air, oil, and water line elbows and fittings from
alr compressor for installation on replacement unit.

(11) Remove nuts attaching adjusting arm bracket (D) to two
cylinder head studs, and remove bracket for installation on
replacement unit. Install nuts on cylinder head studs.

. Installation.

(1) Install air, oil, and water line elbows and fittings on air com-
pressor, coating threads of each connector with plastic-type
gasket cement. Tighten connectors, leaving elbows pointing
in proper direction for connecting lines.

(2) Install drive pulley (R) on compressor crankshaft, making
sure woodruff key is in place in keyway in crankshaft. Se-
cure pulley on crankshaft with nut and cotter pin.

(3) Remove nuts from two cylinder head studs at front of air
compressor. Install adjusting arm bracket (D) on studs and
install nuts. Tighten nuts to 914 to 13 pound-feet torque.

(4) Install compressor mounting base (N) on bottom of com-
pressor crankcase, using new base-to-crankcase gasket, and
attach with four %4¢-14 x 1% cap screws and %¢-inch lock-
washers. Tighten cap screws to 50 to 55 pound-feet torque.

(5) Position air compressor at engine and install 34-16 x 614
mounting bolt (M) attaching compressor mounting base to
engine front left inner mounting support bracket. Install
34-16 nut and 34-inch lockwasher on mounting bolt, but do
not tighten.

(6) Attach adjusting arm (B) to bracket on air compressor cyl-
inder head with 34-24 x 7 adjusting arm to bracket bolt, (C),
%6-inch plain washer, 34-inch lockwasher, and 3424 nut.
Do not tighten nut.
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(7) Connect oil inlet line to compressor crankshaft rear bearing
cap, and connect oil return line to compressor mounting base.
Use plastic-type gasket cement sparingly on connector
threads.

(8) Connect air discharge line (H) and air intake line (G) to
compressor cylinder head, and connect governor air line (F)
to governor end cover. Make sure connections are tight.

(9) Connect water inlet and outlet lines (K) to elbows on com-
pressor cylinder head, using plastic-type gasket cement
sparingly on connector threads.

(10) Adjust air compressor drive belt tension (par. 247a). Fill
engine cooling system (par. 142q). Build up air pressure in
system, check air compressor governor operation, and adjust
if necessary (par. 246b).

Record of Replacement. Record the replacement on DA Form

249. Air Reservoirs and Safety Valve

a.
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(fig. 255)
General.
(1) Air reservoirs.

(a) Two air reservoirs are used on each vehicle. On cargo
truck M185, one air reservoir is mounted on inside of each
frame side member ahead of forward rear axle. On cargo
truck M211, gasoline tank truck M217, shop van truck
M220, and water tank truck M222, one air reservoir is
mounted inside frame right side member ahead of forward
rear axle, and one is mounted on support brackets below
frame left side member ahead of forward rear axle. On
dump truck M215 and truck tractor M221, one air reservoir
is mounted on outside of frame right side member and one
on support brackets below frame right side member, both
ahead of forward rear axle. Each air reservoir is attached
to frame side member or to support brackets by two
U-bolts.

(b) The purpose of the air reservoirs is to provide a place to
store compressed air so there will always be an ample sup-
ply available for immediate use for brake operation. They
also provide storage for sufficient compressed air to permit
several brake applications with the engine stopped. An-
other purpose of the air reservoirs 1s to provide a place
where the air, heated during compression, may cool and
the oil and water vapors condense. Drain cock is pro-
vided at bottom of each reservoir for draining condensa-
tion from reservoirs.



Figure 255. Air reservoir installations.

(2) Safety valve. Safety valve, installed on top of left air reser-
voir (bottom reservoir on M215 and M221), is provided to
eliminate the possibility of air pressure building up in the
system beyond a safe maximum in the event of failure of the
air compressor governor. Safety valve permits air pressure
1n excess of 150 psi to escape.

b. Air Reservoir Replacement. 'The following procedure covers
replacement of either tank on all vehicles.

(1) Removal. Exhaust air pressure from air system. Disconnect
air lines from air reservoir. Remove nuts (and plain wash-
ers when reservoir is mounted on support brackets} from
reservoir U-bolts. Remove reservoir and U-bolts (and reser-
voir support when reservoir is mounted inside frame side
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meimnber). Remove U-bolts and supports (when used) from
air reservoir. Remove drain cock, safety valve (where used),
and air line fittings from air reservoir for installation on re-
placement reservoir. .

(2) Installation. Install air line connectors and drain cock on
air reservoir, using plastic-type gasket cement on threads.
Also install safety valve on air reservoir (where used). Po-
sition U-bolts on air reservoir. If reservoir is mounted inside
frame side member, place support over U-bolts. Position
reservoir with U-bolts inserted through frame side member
or support brackets. Place plain washers over ends of U-bolts
if reservoir is mounted on support brackets. Install %524
safety nuts on U-bolts and tighten to 915 to 13 pound-feet
torque. Connect air lines to reservoir and tighten connec-
tions. Build up air pressure in system and test connections
for leakage, using soap and water solution.

c. Safety Valve Replacement. Unscrew safety valve from elbow
on top of air reservoir. Coat threads of new or rebnilt safety valve
sparingly with plastic-type gasket cement and thread into elbow on
air tank, and tighten.

250. Trailer Connections

a. General. Two air line couplings at rear end of vehicle on all
models, except gasoline tank truck M217 and water tank truck M222
provide a means of connecting the trailer brake system to the truck
brake system. Coupling on right side of vehicle, marked EMER-
,,ﬁngENCY, 1s connected directly to air reservoir on truck, and delivers
a constant supply of air pressure to the trailer air system. Coupling
on left side; marked SERVICE, is connected to the air-hydraulic cyl-
inder control valve, and delivers air pressure to the trailer brake
operating valve when truck brakes are applied. Dummy couplings,
attached to frame brackets by chains, are provided to seal trailer air
couplings against the entrance of dirt when not in use. A cutout cock
at each trailer coupling provides a means of shutting off the trailer
brake air lines when not connected to trailer. On truck tractor M221,
two additional trailer couplings and cutout cocks are installed at rear
of cab (fig. 258) for connecting truck brake system to semitrailer
brake system. Couplings and identification markings are identical
to those installed at rear of vehicle. Use of trailer brake couplings is
described in paragraph 44. Figure 256 shows a sectional view of a
single coupling and a view of two couplings connected. When the
two couplings are connected together, pressure is placed on two rub-
ber packing rings, making an airtight seal.
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Figure 256. Sectional vicws of trailer brake hose coupling.

b. T'railer Brake Coupling Replacement (fig. 257 or 258)

(1) Remowal. Cutout cock must be closed. Remove dummy cou-
pling from trailer coupling. Unscrew coupling from cutout
cock connector.

(2) Installation. Coat threads of cutout cock connector spar-
ingly with plastic-type gasket cement. Thread trailer cou-
pling onto connector and tighten. Assemble dummy coupling
to trailer coupling.

¢. Trailer Brake Coupling Repair.

(1) Packing ring replacement (fig. 259). Pry old packing ring
out of body with a screwdriver. Thoroughly clean packing
ring groove, scraping if necessary to remove all particles of
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Figure 25%. Trailer brake coupling and cutout cock installed at rear of frame
(left side shown).

(2)

old packing ring. To install new packing ring, partially
collapse ring with fingers and insert one side of the packing
ring flange into the groove in the coupling body. Then use
a blunt-nose screwdriver to complete pushing packing ring
into place. When properly installed, the exposed face of the
packing ring must be flat and not twisted or bulged at any
point.

Plunger and spring replacement (fig. 256). Unscrew spring
retainer from body of coupling and remove spring and
plunger. Place new plunger and spring in spring retainer,
thread retainer into coupling body, and tighten. Make sure
nose of plunger extends through body.

d. Trailer Brake Cutout Cock Replacement (fig. 257 or 258).

(1)

(2)
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Removal. Exhaust air pressure from system before remov-
ing cutout cock at trailer brake EMERGENCY line cou-
pling. Disconnect air line from cutout cock. Unscrew cutout
cock from connector.

Installation. Coat threads of cutout cock connector with
plastic-type gasket cement. Thread cutout cock onto connec-



tor and tighten. Connect air line to cutout cock, tightening
the connection. Build up air pressure in system and test
connections for leakage. Truck brakes must be applied when
testing the left (SERVICE) connection.

251. Trailer Brake Hand Control Valve (M221 Only)

. General. Trailer brake hand control valve, mounted on steering
column jacket, is used only on truck tractor M221 to provide a means
of independent trailer brake control. Hand control valve inlet port
1s connected to constant pressure line at fitting below the air pressure
gage sending unit on cowl. The hand control valve outlet port is con-
nected to the trailer brake service line double check valve (fig. 175),
mounted inside frame left side member at rear of cab. Exhaust check
valve, installed in exhaust port, permits control valve to exhaust air

Figure 258. Trailer brake couplings and cutout cocks installed at rear of cab
(M221).
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Migure 259. Replacing trailer brake coupling packing ring.

pressure from service line, but prevents entrance of water and dirt.
Use of trailer brake hand control valve is described in paragraph 44.
b. Tests.

(1) Operating tests. Check the delivery pressure of the hand
control valve, using an accurate test gage. Test gage can be
connected to trailer brake service line outlet at rear of vehicle.
With valve handle moved to fully applied position, valve
must deliver at least 75 psi pressure. Move the valve handle
to several different positions between fully released and fully
applied, and observe that the air pressure registered by the
test gage varies in accordance with the position to which the
handle is moved. Replace hand control valve assembly (¢
below) if it does not meet the above requirements.

(2) Leakage tests. Coat the exhaust valve with soap and water
solution with the control valve handle in fully released and
in fully applied positions. If leakage in either test exceeds
a 1-inch diameter bubble in 1 second, control valve assembly
must be replaced.

¢. Replacement.
(1) Remowval.

(a) Exhaust air pressure from air system.

(b) Disconnect copper air line from control valve inlet port.

(¢) Remove two socket-head setscrews attaching mounting
clamp to control valve body and lower valve from steering
column.

(d) Disconnect rubber air line from fitting at toe pan above
steering column jacket and remove clip attaching line to
steering column jacket; then unscrew line fitting from con-
trol valve outlet port.
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(e) Remove exhaust check valve from control valve exhaust

port for installation in replacement unit.
(2) Installation.

(a) Thread rubber air line fitting into control valve outlet port
and tighten.

(6) Thread exhaust check valve into control valve exhaust
port and tighten.

(¢) Position control valve at steering column Jacket, install
mounting clamp, and secure with two socket-head set-
screws. Tighten setscrew.

(d) Connect copper air line to control valve inlet port.

(e) Connect rubber air line to fitting at toe pan above steering
column jacket. Secure line to steering column jacket with
band-type clip.

(f) Build up air pressure in system and test control valve

(6 above).

252. Trailer Brake Service Line Double Check Valve (M221
Only)

a. General. Double check valve (fig. 175) mounted inside frame
left side member is used only on truck tractor M221. Check valve is
used to connect both the trailer brake service line from the air-
hydraulic cylinder and the trailer brake control line from the hand
control valve to the trailer brake service line leading to the trailer
brake SERVICE coupling. When truck brakes are applied, air pres-
sure from the air-hydraulic cylinder control valve forces the check
valve disk over against the inlet from the hand control valve, and
flows out the check valve outlet port into the trailer brake service line.
When truck brakes are released and trailer brakes are applied by
means of the trailer brake hand control valve, air pressure from the
hand control valve forces the check valve disk over against the inlet
from the air-hydraulic cylinder control valve, and flows out the check
valve outlet port into the trailer brake service line.

b. Test.

(1) Disconnect air line from front side of check valve. Coat air
line fitting at front side of check valve with soap and water
solution, apply truck brakes, and check for leakage at front
side of check valve.

(2) Connect air line to front side of check valve and disconnect
air line from elbow at rear of check valve. Coat open end
of elbow with soap and water solution, move trailer brake
hand control lever to fully applied position, and check for
leakage at the open end of the check valve elbow.

(3) Leakage in excess of a 1-inch diameter bubble in either of
the above tests is not permissible, If leakage is excessive,
replace double check valve (¢ below).
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¢. Replacement (fig. 175).

(1) Remowal. Disconnect cables from stop light switch and un-
screw stop light switch from pipe nipple at side of check
valve. Disconnect three air lines from check valve. Remove
nut and cap screw attaching check valve to support bracket,
and remove valve assembly. Remove elbow, pipe nipple,
and two air line connectors from check valve for installation
on replacement unit.

(2) Installation. Coat threads of elbow, pipe nipple, and two
air line connectors sparingly with plastic-type gasket cement,
thread into check valve body, and tighten. Position check
valve assembly at support bracket and attach with a
%24 x 23/ cap screw and 3424 nut. Tighten nut to 20 to
27 pound-feet torque. Connect three air lines to check valve,
tightening the connections. Thread stop light switch onto

pipe nipple at side of valve, tighten, and connect cables to
stop light switch terminals.

Section XXIV. PARKING BRAKE SYSTEM
253. Parking Brakes

a. Mechanical Parking Brake. Mechanical parking brake is an
external-contracting one-piece band-type brake, located at rear of
transfer assembly (fig. 260). Parking brake drum is installed be-
tween transfer-to-pillow-block propeller shaft flange and transfer
output shaft flange. Brake band and lining assembly is supported
around drum by a support bracket and anchor bracket which are
integral with the transfer output gear bearing retainer. Parking
brake hand lever (A, fig. 261) located at right of driver in cab, oper-
ates brake band through a relay lever and interconnecting rods.

b. Temporary (Electric) Parking Brake. Temporary (electric)
parking brake system comprises a solenoid valve connected into the
master cylinder hydraulic outlet line, operated by a two-position
switch on instrument panel.

Note. 'This parking brake is for emergency use only in the event of failure

of the mechanical parking brake, and should not be depended upon to hold the
vehicle for extended periods.

¢. Data.
(1) Mechanical parking brake:

Type external-contracting band
Brake drum diameter___.______  _________ 94 in.
Brake lning wiath_.____ ______ _________ 3 in.
Erake lining thickness_______________ _____ e i1
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(2) Temporary (electric) parking brake:

Switch:
Manufactorer________________________ Delco-Remy
Model ... ____ 1997889
Solenoid valve:
Manufacturer—___________________________________ Wagner Electric Corp
Model e FD-15018H

254. Mechanical Parking Brake Adjustment

a. General. Parking brake adjustment is required when hand lever
requires more than three-quarters travel for full application. Ad-
justments are made at the brake band at rear of transfer, and at for-
ward end of brake rod connecting brake cams to relay lever.

b. Adjustment Procedure.

(1) Block wheels to prevent vehicle moving. Place hand lever
in fully released position. Disconnect brake rod adjustable
yoke (K, fig. 261) from relay lever by removing cotter pin
and clevis pin.

(2) Remove lock wire from anchor adjusting screw (C, fig. 260).
Turn anchor adjusting screw as necessary to obtain a clear-
ance of 0.015 inch between lining and drum. Install lock
wire.

(3) X.oosen locknut on locating bolt (J, fig. 260). Draw up lo-
cating bolt until there is a clearance of 0.020 inch between
lower end of lining and brake drum. Measure about
114-inches clearance from end of lining. Tighten locknut on
locating bolt.

(4) Loosen locknut on adjusting bolt (M, fig. 260). Draw up
adjusting bolt to obtain a clearance of 0.020 inch between
upper end of lining and brake drum. Measure about 114-
inches clearance from end of lining. Tighten locknut on
adjusting bolt. .

(5) Adjust yoke (K, fig. 261) on brake rod so that clevis pin
may be freely inserted through yoke and relay lever. Install
clevis pin and cotter pin, then tighten lock nut against yoke.
Remove blocks from wheels.

255. Brake Band and Lining
(fig. 260)
a. Removal.

(1) Block wheels to prevent vehicle moving. Disconnect relay-
lever-to-brake rod (Q) from cams (P) by removing cotter
pin and clevis pin. Remove cotter pin, clevis pin, and cams
from upper end of adjusting bolt (M).

(2) Remove nuts (F), washers, and tension spring (G) from
lower end of adjusting bolt (M). Lift adjusting bolt
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Figure 260. Parking brake drum, band, and linkage installed on transfer.

straight up out of brake band brackets and support bracket,
stripping release springs (K) and cam shoe (L) from bolt
as bolt is removed. .

(3) Remove nuts (H) from locating bolt (J) and remove bolt.
Remove lock wire from anchor adjusting screw (C); then
back screw out of anchor bracket. <

(4) Slide brake band and lining assembly (A) rearward off brake
drum and anchor bracket, removing anchor adjusting screw
spring (D) as band is removed. Pull band and lining as-
sembly off over propeller shaft.

b. Installation.

(1) Place brake band and lining over propeller shaft. Place
anchor adjusting screw spring (D) in depression in anchor
bracket, and compress spring as brake band and lining assem-
bly (A) is placed over brake drum and anchor support.

(2) Thread anchor adjusting screw (C) into anchor bracket
until it contacts brake band. Insert locating bolt (J) down
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through hole support bracket and brake band lower bracket.
Install two nuts (H) on locating bolt.

(3) Position cams (P) between links (N) and install clevis pin
and cotter pin.

(4) Insert threaded end of adjusting bolt (M) down between
cams (P) with hook toward rear of vehicle ; as bolt is lowered
into place, it must pass through cam shoe (L), band upper
bracket, upper release spring (K), support bracket, lower
release spring (K), and band lower bracket. Install tension
spring (G), flat washer, and two nuts (F) on adjusting bolt.

(5) Connect relay-lever-to-brake rod (Q) to cams (P), using
clevis pin and cotter pin. Adjust lining to drum clearance
(par. 254b).

256. Parking Brake Linkage
(fig. 261)
a. Hand Lever Replacement.

(1) Removal. Remove cotter pin and clevis pin attaching
adapter-to-relay-lever rod (G) to hand lever adapters (C).
Remove nut from clamp bolt (F) securing hand lever on lever
pin (E) and remove clamp bolt; then remove parking brake
hand lever (A) from pin.

(2) Installation. Install parking brake hand lever (A) on hand

* lever pin (E) with clamp bolt hole alined with groove in pin.
Install hand lever clamp bolt (F) and nut and tighten to 20
to 27 pound-feet torque. Connect adapter-to-relay-lever rod
(G) to hand lever adapters (C), using clevis pin and cotter

Figure 261. Parking brake linkage.



b.

pin. Apply parking brake; if more than three-quarters of the
hand lever travel is required for full application, adjust park-
ing brake (par. 2540).

Relay Lever Replacement.

(1) Removal. Disconnect brake rods (G and M) from relay
lever (J) by removing cotter pins and clevis pins. Remove
cotter pin from both ends of relay lever shaft (H). Remove
shaft and lever from bracket.

(2) Installation. Position relay lever (J) in bracket and insert
relay lever shaft (H) through bracket and lever. Install
cotter pin in both ends of shaft. Connect brake rods (G and
M) to relay lever, using clevis pins and cotter pins. Apply
parking brake; if more than three-quarters of the hand lever
travel is required for full application, adjust parking brake
(par. 2540).

257. Temporary (Electric) Parking Brake Valve

a.
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(fig. 262) :
Removal.

(1) Disconnect solenoid cables at bayonet-type connectors.

(2) Unscrew hydraulic brake tube nut from fitting at each end
of parking brake valve.
Note. Do not apply brakes with hydraulic tubes disconnected.
(3) Remove nut and bolt attaching parking brake valve ciamp to
frame side member. and remove valve and clamp assembly ;
then remove clamp from valve.

Figure 262. Temporary (electric) parking brake valve installed.



b. Installation.

(1) Install clamp around parking brake valve, position valve and
clamp assembly at frame side member, and attach to frame
with 34-24 x 11/ bolt and 3424 safety nut. Tighten nut to
20 to 27 pound-feet torque.

(2) Connect hydraulic brake tube to each end of valve, threading
tube nuts into fittings in valve.

(3) Connect solenoid cables to harness cables at bayonet-type
connectors.

(4) Bleed hydraulic brake system (par. 237).

Section XXV. WHEELS AND TIRES

258. Description and Data
a. Description.

(1) Wheels. Single front wheels are used on all models. Single
rear wheels are used on M135, and dual rear wheels are used
on all other models. Wheels are secured on each hub by six
studs and nuts. Studs are pressed into hub flange. Wheels
do not pilot on hub; taper on wheel nuts engage chamfered
holes in wheel, positioning wheel concentric with hub. Wheel
studs and nuts on left side of vehicle all have left-hand
threads; studs and nuts on right side have right-hand threads.
Front wheel installation on hub is shown in figure 270, and
both single and dual rear wheel installations are shown in
figure 271. One tire bead seat and flange is integral with the
wheel rim. The removable tire retaining ring forms the other
tire bead seat and flange.

(2) Tires. Tires are designed for high or low pressure operation.
All tires have military-type tread. All M135 trucks are
equipped with 11.00/20, 12-ply tires; all other models are

equipped with 9.00/20, 8-ply tires. Tire flap is used between
tube and wheel rim.

b. Data.
Wheels: Miss All Others
Ordnance number_ _ __________ 7389617 7389620
Rim size_____________________ 20 x 7.50 20 x 7.50
Offset_ - __ ___________________ 5% in. 6346 in.
Bolt circle diameter___________ 8.743 to 8.757 in. 8.743 to 8.757 in.
Wheel bore diameter._________ 6.469 to 6.473 in. 6.469 to 6.473 in.
Tires:
Type o ____. Military Military
Size . ________________ 11.00 x 20 9.00 x 20
Operating pressure:
Highway operation_ _ _____ 70 1b 45 1b.
Cross-country operation___ 35 Ib. 45 1b,
Mud, sand, or snow_______ 15 Ib. 15 1b.
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259. Wheels

a. Mounting. All front wheels and single rear wheels are secured
on hub by six hex cap nuts. On dual rear wheels, the inner wheel is
secured on hub by six sleeve-type inner nuts having internal and
external threads; the outer wheel is mounted over the inner nuts and
secured by six hex cap nuts.

b. Remowal.

Note. Turn nuts on right side of vehicle counterclockwise and turn nuts on
left side of vehicle clockwise to remove.

Using hex end of wheel stud nut wrench 7950664 (fig. 77), remove six
cap nuts securing hex single wheel or outer dual wheel to hub; remove

wheel. To remove inner dual wheel, remove six inner nuts using square
end of wrench 7950664 (fig. 77).
¢. Installation.

(1) Make sure mating surfaces of wheel and hub flange are clean,
and that wheel studs and nuts are free of grease or oil.

(2) If dual rear wheels are used, install inner wheel and secure
with six inner nuts. Tighten nuts to 400 to 450 pound-feet
torque. Install outer dual wheel or single wheel and secure

with six cap nuts. Tighten nuts to 400 to 450 pound-feet
torque.

260. Tires and Tubes

a. Gaging and Inflating Tires. Before tires are inflated to correct
pressure, each tire should be gaged for pressure loss. If any ap-
preciable loss is noted in a tire, that tire should be dismounted and
examined for cause of pressure loss. When making pressure loss
check, use the same gage on all tires so that any element of inaccuracy
in the gage will be the same for all tires. Tires should be inflated to
pressure shown in paragraph 2585, depending upon tire size and op-
perating conditions. Pressure in all tires must be the same; unequal
pressures will affect braking and steering. Use tire inflation hose (&
below).

b. Use of Tire Inflation Hose (fig. 263). An air supply valve is
provided at left side of dash panel inside cab, adjacent to cowl left
side ventilator. Supply valve is connected to vehicle air system
through junction fitting at center of dash panel. Tire inflation air
hose is provided in vehicle tool kit. Remove cap from supply valve
and thread hose fitting onto valve. Open valve by turning handle
parallel to hose outlet. Air nozzle is attached to hose by a chain.

Vozzle may be used for cleaning ard drying parts.

* Matching Tires. Replacement tires should be of the same design

tread as other tires on the vehicle. Differences in design and tread
‘e instances result in unequal rolling radii. If tires do not have
e outside diameter within one-eighth inch, excessive tread scuf-
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Figure 263. Use of tire inflation hose.

fing will result. When replacement tire is selected, one should be se-
lected with outside diameter within one-eighth inch of other tires on
the vehicle, particularly on the same axle. Measure outside diameter
of tires with a conventional tire measuring gage.

d. Valve Stem Replacement (fig. 264). The valve stem is threaded
onto an adapter which is vulcanized into the tube. This permits re-
placing the valve stem in the event it becomes broken or damaged and
the tube is still serviceable. A new valve stem, or one removed from
a damaged tube, can be installed.

(1) To remove valve stem, position tube over vise as shown in fig-
ure 264 ; place foot inside tube at bottom and press down to
stretch tube over vise. Turn valve stem counterclockwise to

remove.

iREMOVING VALVE STEM VALVE STEM REMOVED  RA PD 148861

Figure 264. Valve stem rceplacement.
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(2) Make sure tube is clean around valve stem adapter. Wet area
of tube contacted by valve stem with water to act as a lubri-
cant while installing valve stem. Thread valve stem onto
adapter. Stretch tube over vise while tightening valve stem.
Do not use a pipe over valve stem to tighten.

261. Tire and Tube Replacement

Removal and installation of tire and tube are illustrated, together
with necessary instructions, in figures 265 and 266. VVhen inflating

tube (4, fig. 266), refer to paragraph 2585 for correct operating pres-
sure.

262. Spare Wheel and Carrier

a. General. Spare wheel and tire (fig. 267) are mounted on carrier
on frame right side member at rear of cab on cargo trucks M135 and
M211, gasoline tank truck M217, shop van truck M220, and water tank
truck M222. On dump truck M215, spare wheel and tire (fig. 268)
are mounted in carrier on top of frame at rear of cab. No spare wheel
and tire is mounted on chassis for truck tractor M221.

b. Spare Wheel and Tire Removal (M135, M211, M217, M220, and
M222) (fig. 267).

(1) Remove two nuts attaching spare wheel support bracket to
frame bracket. Swing carrier and wheel out from under body
and tip wheel and tire to upright position.

(2) Remove four nuts attaching wheel to support bracket; then
remove wheel and tire from support bracket.

c. Spare Wheel and Tire Installation (M135, M211, M217, M220,
and M222) (fig.267).

(1) Position wheel and tire on support bracket and attach with
four hex cap nuts. Tighten nuts.

(2) Tip wheel and tire to horizontal position and swing in under
body, with support bracket in place against frame bracket.
Install hex cap nuts on two attaching studs and tighten.

d. Spare Wheel and Tire Replacement (M215) (fig. 268). To re-
move spare wheel and tire, loosen nut on hook bolt until bolt can be
unhooked from carrier base swing right clamp down, and roll wheel
and tire down clamp. To install, position wheel and tire on base, swm(r

right clamp up against tire, engage hooked end of hook bolt in hole
in carrier base, and tighten nut on hook bolt.

263. Spare Tire Shield

a. General. Some vehicles having spare wheel and tire mounted
under body (fig. 267) are not equipped with spare tire shield. Spare
tire on these vehicles may become deteriorated due to lubricant being
deposited on the tire by the front universal joint of the rear axle pro-
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Figure 265. Removing tire from wheel.
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Figure 266. Installing tire on wleel.
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Figure 267. Spare wheel and tire carrier (M135, M211, M 217, M220, and M222).

peller shaft. Shield should be fabricated and installed as directed in
b below to prevent this deterioration of the spare tire.

b. Procedure.

(1)

(2)

(3)

(4)

Fabricate a spare tire shield, using a piece of 14 x 20 x No. 16-
gage (0.0631 inch) steel. Cut a 4 x 5 section out of one corner
of the shield as shown in A, figure 269.

Using two pieces of 1 x 1 x 29 bar stock, fabricate two brack-
ets as shown in B, figure 269. Measure 4 inches from end
of bar stock and make a 90° bend. Measure 12 inches from
first bend and make a second 90° bend in the opposite direc-
tion. Shape the end beyond the second 90° bend -to fit con-
tour of tire. Drill three 114,-inch holes in each bracket in
accordance with B, figure 269.

Using a bracket as a template, lay out and drill an 1%4,-inch
hole through side of frame at center of spare tire frame
bracket. Drill another 114,-inch hole through frame 12 inches
to the rear of the first hole. Paint the brackets. Secure each
bracket to frame, using a 54418 x 114 bolt, nut, and lock-
washer.

Hold shield in position with the 4 x 5 cutaway section clear-
ing the parking brake band. This will allow shield to cover
the top of the universal joint. Using the brackets as tem-
plates, shape shield to fit contour of brackets and drill four
114,-inch holes in shield to match holes in brackets. Paint
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spare wheel and tire carrier (M215).
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Figure 269. Spare tire shield and brackets.

and secure the shield to brackets, using four 5;4-18 x 34 bolts,
nuts, and plain and 1ockwashers

Section XXVI. WHEEI. HUBS AND BEARINGS
264. Description

a. Mounting. Front and rear: hubs are mounted on opposed ta-
pered roller bearings. Front hub bea.rlngs are mounted on steering
knuckles as shown in figure 270. Rear*hub bearings are mounted on
axle housing tube as shown in figure 271 Bearing adjustment is ac-
complished by means of the bearing adjusting nuts which are locked
in place by the adjusting nut lock. T

b. Ou Seals. A spring-loaded, lip- type oil seal is pressed into in-
ner end of each hub to prevent wheel bearing lubricant leaking into
the brake mechanism. Oil seal sleeves are pressed onto steering
knuckle (front) and on axle housing (rear) ; seal lips wipe on these
sleeves. Seals. are also used at outer ends of hubs. Outer seals are
installed between outer bearing and bearing adjusting nut. A tongue
on inside of seal retainer engages groove in steering knuckle or axle
housing to prevent seal turnlng, seal lip w1pes on inside of hub as

hub revolves. A cork seal is also installed in groove in rear axle
housing.

265. Wheel Bearing A&iusimeni

a. Bearing Adjustment Check.

(1) Jack up axle until tires are clear of floor. Before checking
bearing adjustment, make sure brakes are fully released and
do not drag.

(2) At rear axles, remove axle shaft (par. 2250). At front axle,
remove hub drive flange (par. 2215(2)).

w
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Figure 270. Front hub, bearings, and oil seals.
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Figure 271. Rear hub, bearings, and oil seals.
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(3) Check bearing play by grasping tire at top and pulling
back and forth or by using a pry bar under tire. If bear-
ings are properly adjusted, movement will be just notice-
able and wheel will turn freely; bearing play can be seen
by observing movement of brake drum in relation to back-
ing plate. If bearing play is excessive, adjust bearings (b
below).

b. Bearing Adjustment (fig. 270 or 27 1)

(1) Axle will be jacked up and axle shaft or drive flange re-
moved after accomplishing bearing adjustment check (a
above).

(2) Bend tangs of nut lock away from bearing adjusting nuts.
Remove outer adjusting nut and nut lock.

(3) Using wheel bearing nut wrench C8390299 at front or
(8390302 at rear with torque wrench, tighten inner adjust-
ing nut to 60 to 75 pound-feet torque, at the same time ro-
tating wheel to make sure all surfaces are seating properly.
Back off nut three-eighths of a turn, or the distance of three
hub drive flange studs.

(4) At rear axles, make sure cork oil seal is in place inside ad-
justing nut in groove in axle housing.

(5) Install nut lock, then install outer adjusting nut and tighten
t0-100 to 150 pound-feet torque. Secure both nuts by bend-
ing two tangs of nut lock over flats of each nut.

(6) At rear axles, install axle shaft (par. 225d). At front axle,
install hub drive flange (par. 221d(5)).

266. Hubs and Bearings

a. Hub and Bearing Removal (fig. 270 or 271).

(1) Remove wheel (or wheels) (par. 2595).

(2) Remove hub drive flange (front) (par. 2215(2)) or axle
shaft (rear) (par.225b).

(3) Bend tangs of adjusting nut lock away from bearing adjust-
ing nuts. Remove outer adjusting nut, nut lock, and in-
ner adjusting nut from steering knuckle (front) or axle
housing (rear). Pull hub and brake drum assembly straight
off steering knuckle or axle housing.

(4) Lift outer oil seal and outer roller bearing cone out of outer
end of hub.

Note. Inner oil seal should always be replaced with a new seal,
particularly at the 12,000 mile or annual inspection. However, if
new seals are not available or if old seals are still serviceable, use
care when removing seals not to distort the seal case.

(5) Using a flat blade screwdriver under oil seal flange, pry inner
oil seal out of inner end of hub. After removing oil seal, lift
mner roller bearing cone out of hub.




b. Cleaning. Clean bearings as directed in paragraph 70d(3) (a).
Wash all old lubricant out of inside of hub and off steering knuckle
(front) or axle housing (rear) with volatile mineral spirits or dry-

cleaning solvent. A fter cleaning, wipe dry. Wipe grease off oil seal
with clean rag.

¢. Inspection.

(1) Inspect bearings for cracks, chipped rollers, or rough opera-
tion. Replace bearings if any damage is evident.

(2) Examine bearing cups in hub. If cups are pitted or cracked,
they must be replaced (d below).

(3) Examine oil seal sleeve on steering knuckle (front) or axle
housing (rear). If surface against which seal lip bears is
grooved or rough, replace sleeve (e below).

(4) Inspect inner oil seal for distorted case and for worn or
deteriorated seallip. Replace seal, if any damage is evident.

-d. Bearing Cup Replacement. . .

(1) Using a brass drift through opposite end of hub, drive out
each bearing cup. Four knockout notches are provided in
each bearing flange on inside of hub. Alternately drive on
opposite sides of bearing cup to prevent cocking bearing cup
and damaging machined bore in hub.

(2) Install new bearing cups in hub, driving them into place
© with replacer B7950766 as shown in figure 272. Make sure

Figure 272. Installing bearing cups in hub with replacer B7950766.
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cups are driven in squarely and are fully seated against
flanges on inside of hub.
e. 0il Seal Sleeve Replacement.

(1) Use ball peen hammer and tap entire circumference of outer
surface of oil seal sleeve. Peening of this surface will cause
metal in sleeve to stretch until sleeve can be removed from
steering knuckle (front) or axle housing (rear).

(2) Install new sleeve on steering knuckle or axle housing, driv-
ing it into place with oil seal sleeve replacer B7950063 (fig.
273). Replacer properly positions sleeve with outer edge
flush with bearing shoulder on steering knuckle or axle
housing. |

Figure 278. Installing oil seal slecve (rear shown) using replacer B7950063.

f. Lubrication.

(1) Lubricate bearings as directed in paragraph 704(3) (8).

(2) Cover inside of hub and outside of steering knuckle (front)
or axle housing (rear) with automotive and artillery grease
(GAA) to a maximum of one-eighth inch thickness.

g. Hub and Bearing Installation.

(1) Place inner roller bearing cone in inner end of hub (fig. 270
or 271). Position new inmer oil seal assembly on inner end
of hub and drive into place with replacer B7950766 as shown
in figure 274. Oil seal flange must seat firmly against inner
end of hub. -

(2) Install hub and drum assembly on steering knuckle (front)
or axle housing (rear), using care not to damage inner oil
seal. Place outer roller bearing cone on steering knuckle or
axle housing and press into outer end of hub with fingers.
Install outer oil seal assembly on steering knuckle or axle
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Figure 274. Installing inner oil scal with replacer B7950766.

housing and press into hub against bearing. On rear axles
only, install adjusting nut cork oil seal in groove in axle
housing. '

(3) Install bearing inner adjusting nut on steering knuckle or
axle housing, using care not to dislodge adjusting nut cork
oil seal on rear axle. Adjust bearings and complete the instal-
lation as directed in paragraph 2656(3) through (6). In-
stall wheel (or wheels) (par. 259¢).

Section XXVII. STEERING SYSTEM
267. Description and Data

a. Description. The steering system consists of a recirculating-ball
type steering gear assembly, mounted on frame left side member,
interconnected from pitman arm to front axle left steering arm with
a steering drag link (fig. 275). Movement of the steering wheel is
transmitted through steering gear mechanism and drag link to the
axle steering arm. Both wheels are turned by means of a tie rod inter-
connecting the front axle right and left steering knuckles. Compo-

hents of the tie rod and front axle are described in paragraphs
215-2922,
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Figure 275. Stecring linkage installed.

b. Data.
Manufacturer — Saginaw Steering Gear Div
Model number_____________ ___ . __ _. b52-D-6
Ratiom 2814:1
Steering wheel diameter _— 20 in.

268. Steering Gear Adjustments

a. General. The steering gear is designed to provide for adjust-
ments to compensate for normal wear at worm bearings, and at pitman
arm shaft and mating parts. If steering action necessitates adjust-
ment (par. 99), procedures for checking and adjusting steering gear
must be performed in sequence outlined in b, ¢, and d below.

b. Worm Bearing Adjustment Check.

(1) Check lubricant in housing and fill to proper level if
necessary. Refer to lubrication chart (par. 69).
(2) Check mounting bolt nuts for tightness (par. 272d(4)).
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(3) Disconnect drag link from pitman arm (par. 2690). Loosen

~ two bolts on cowl bracket cap (fig. 284 or 285).

(4) Check end cover cap screws (fig. 278) for tightness. Loosen
Jam nut on pitman arm shaft adjusting screw (fig. 276) and
turn adjusting screw a few turns counterclockwise to provide
clearance between pitman arm shaft sector and worm nut.

Figure 276. Ad Justing pitman arm shaft lash.

(5) Turn steering wheel gently in one direction until stopped by
gear ; then back away about one turn.
Caution: Approach end of gear travel cautiously either to
the right or left to prevent damage to worm nut.

(6) Measure pull required to keep wheel in motion by attaching
scale B707918 to rim of steering wheel; then pull on scale
to turn wheel as shown in figure 277. Pull on scale should
be made on a line at right angle to wheel spoke.

(7) If bearings are properly adjusted, the pull should be within
114 to 2 pounds.

(8) If pull is not within limits of 114 to 2 pounds, worm bearings
should be adjusted (¢ below). If bearings are in proper
adjustment, proceed to adjust pitman arm shaft (d below).

(9) If rough or lumpy action is noted during worm bearing
check, the steering gear assembly should be replaced (par.
272), and report made to ordnance maintenance personnel.
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c. Worm Bearing Adjustment.

(1) Loosen worm bearing adjuster nut at bottom of end cover as
shown in figure 278. Tighten worm bearing adjuster (clock-
wise) until all end play is removed.

(2) With spring scale B707918 (fig. 277) attached to steering
wheel (5(6) above), check wheel pull. Adjust by turning
worm bearing adjuster as necessary to obtain 114 to 2 pounds
pull. Tighten adjuster nut and check again.

Note. After adjusting worm bearings, pitman arm shaft lash
adjustment must always be made (d below).
d. Pitman Arm Shaft Lash Adjustment.

(1) Remove lock wire (fig. 276) from side cover bolts and check
tightness of bolts.

(2) Center steering mechanism by gently turning wheel from
right to left extreme position, being careful to approach end
posmon lightly. Count number gf turns of wheel while turn-
ing to extreme left. Turn wheel back exactly half way ; then
mark position on top or bottom of wheel with a piece of tape.

RAPD 197800

Figure 277. Use of scale B707918 on steering wheel to check pull.
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Figure 27v8. Ad justing worm bearings.

(8) Turn pitman arm shaft adjusting screw (fig. 276) in to re-
move all lash between gear teeth. Amount of backlash can
be determined by pushing backward and forward on lower
end of pitman arm. When al] backlash has been removed,
tighten jam nut.

(4) Check pull of steering wheel with a spring scale B707918
(fig. 277). Measure pull as wheel is pulled through center
position. Pull should be 234 to 314 pounds.

(5) If pull is not within proper limits (234 to .31 Ib.), loosen
Jam nut and turn adjusting screw as hecessary to obtain
proper pull. Tighten jam nut and again check pull. Always
check pull after tightening jam nut.

(6) Install lock wire (fig. 276) in heads of side cover screws,

(7) Install drag link end to pitman arm (par. 269¢).

(8) Tighten two bolts on cowl bracket cap (fig. 284 or 285).

269. Steering Drag Link
(fig. 275)

a. General. Tubular-type steering drag link connects pitman arm
to steering arm on left steering knuckle of front axle with tapered ball
studs and nuts. Ball studs are mounted in drag link ends in bearings
which require no lubrication. Rubber dust seals (fig. 279) fit tightly
around taper of each ball stud, and seal against drag link ends.

0. Bemoval. Remove and discard cotter pin from slotted hex nut
at each ball stud. Remove stud nuts; then drive out ball studs from
pitman arm and steering arm.
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¢. Installation. Position drag link ball studs into pitman arm and
steering arm. Make sure that rubber dust seal at each stud is in good
condition and fits snugly over. stud taper and drag link end. Install
5418 slotted hex nut on each stud and tighten to 75 to 100 pound-feet
torque. Tnstall new 1 x 134 cotter pins and bend into place.

Figure 279. 8 teering drag link removed.

270. Pitman Arm
(fig. 280)
a. General. Pitman arm is retained on pitman arm shaft with nut

and washer. Blank serration in pitman arm registers with blank ser-
ration on shaft. :

b. Removal.

(1) Remove left fender and skirt assembly (par. 304D).

(2) Remove and discard cotter pin from slotted hex nut on steer-
ing drag link ball stud. Remove stud nut; then drive ball
stud out of pitman arm.

(3) Remove nut and lockwasher which retains arm or pitman
chaft. Use a suitable puller to remove arm from shaft in
manner shown in figure 280.

c. Installation.

(1) Position pitman arm on pitman arm shaft, matching blank
serration in arm with blank serration on shaft.

(2) Install Ts-inch lockwasher and nut on shaft; then tighten nut
to 115 to 155 pound-feet torque.

(3) Position steering drag link ball stud in pitman arm. Install
5418 slotted hex nut on stud; then tighten nut to 75 to 100

pound-feet torque. Install new 14 x 134 cotter pin and bend
into place.

(4) Install left fender and skirt assembly (par. 304¢).

271. Steering Wheel
_ (fig. 281)
a. General. Steering wheel is retained on shaft with a nut. Horn
button and contact fit in recess in center of wheel.
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Figure 280. Removing pitman arm.

b. Remowal.

(1) Remove horn button and contact from steering wheel (par.
185d).

(2) Remove steering wheel nut.

(3) Install adapter AT950054 (fig. 281) with a suitable puller at
steering wheel. Pull steering wheel from shaft.

(4) Remove shaft bearing spring and shaft bearing spring seat
from steering shaft.

¢. Installation.

(1) Position shaft bearing spring seat and shaft bearing spring
on steering shaft. '

(2) Position steering wheel on shaft; then install wheel nut.
Tighten nut to 40 to 55 pound-feet torque.

(3) Install horn button and contact (par. 185¢).

272. Steering Gear Replacement
(fig. 282)

. Coordination with Ordnance Maintenance U nit. Refer to para-
graph 2 for information on coordination with an ordnance main-
tenance unit. L

b. General. Steering wheel, pitman arm, and drag link may re-
main on steering gear during removal. However, if only steering
gear is to be replaced, remove steering wheel with steering gear
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Figure 281. Removing steering wheel, using adapter A795005} with puller.

mounted in vehicle, and disconnect steering drag link at pitman arm.
Pitman arm should be removed with steering gear; otherwise it is
necessary to remove left fender and skirt assembly to remove pitman
arm. . '

¢. Bemowal.

(1) Remove steering wheel (par. 2710).

(2) Remove and discard cotter pin from slotted hex nut on
steering drag link ball stud. Remove stud nut, then drive
ball stud out of pitman arm.

Figure 282. Steering gear assembly removed.
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(3) In cab, remove six bolts from upper and lower pedal plates;

then remove plates. Remove horn cable connector from
steering column. Remove two cap screws attaching cowl
bracket cap (fig. 285) to cowl bracket.

(4) Remove four cap screws (C and D, fig. 283) and nuts which

mount steering gear to frame side member.

(5) In cab, pull steering gear back until it clears cow] bracket ;

then pull steering gear straight up through floor and out
through left door.

(6) Remove nut and lockwasher which retains pitman arm on

pitman shaft. Use a suitable puller (fig. 280) to remove arm
from shaft, '

d. Installation.
(1) Position pitman arm on pitman arm shaft, matehing blank

serrations on shaft with blank serrations in arm.

(2) Install 7%-inch lockwasher and nut on pitman shaft; then

tighten nut to 115 to 155 pound-feet torque.

(3) Guide steering gear and pitman arm assembly through open-

ing in cab floor inside cab.

(4) Position steering gear on frame side member; then install

(5)

(6)

(7)

(8)
(9)

three 1520 x 114 cap screws (D, fig. 283) and one 14-20 x
1% cap screw (C, fig. 283) with four 14-30 safety nuts.
Tighten nuts to 48 to 64 pound-feet torque.

On early models (fig. 284), loosen two nuts and bolts attach-
ing spacer to cowl bracket. Position rubber grommet on
steering column. Position steering column in cowl bracket ;
then install bracket cap with two 3424 x 2 cap screws and
two 3424 safety nuts. Tighten nuts. With steering column
positioned without bind, tighten the two bolts and nuts which
attach cowl bracket to spacer. On late models (fig7285),
loosen two nuts and bolts attaching bracket support to dash
brace. Position steering column in steering column bracket.
Position bracket cap on bracket; then attach cap with two
%-16 x 1 bolts and 34-inch lockwashers. Tighten bolts.
With steering column positioned without bind, tighten the
two bolts and nuts attaching bracket support to dash brace.
In cab, position upper and lower pedal plates on cowl; then
attach with six 544,-924 x 5% bolts with external-teeth lock-
washers. Connect horn cable connector to steering column.
Position steering drag link ball stud in pitman arm. Install
%18 slotted nut on stud; then tighten to 75 to 100 pound-

feet torque. Install new 18 x 134 cotter pin to secure nut on
stud.

Install steering wheel (par. 271¢).

Check lubricant level and replenish if necessary as described
on lubrication chart (par. 69).
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Figure 283. Steering gear mounted to frame.

e. Record of Replacement. Record the replacement on DA Form
478. ‘

Section XXVIII. FRONT SPRING SUSPENSION

273. Description and Data

a. Description. _

(1) General. Front spring suspension system components com-
prise the front springs, spring shackles and brackets, torque
rods, and shock absorbers. Front spring suspension com-
ponents are illustrated in figure 286.

(2) Hront springs. Semielliptic-type front springs carry only
vertical and lateral loads and are secured to frame brackets
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(3)

(4)

through shackles at both ends. Springs are mounted on axle
housing and held in place with U-bolts and spring bumper
blocks. :

Front spring shackles. Shackles are secured in frame
brackets by bolts and self-locking nuts. Each spring eye
is secured in shackle with a straight pin which is held in
place with a clamp bolt at both sides of shackle. Shackle
bolts and pins are drilled to direct lubricant to spring eye
and shackle bushings. : _
Torque rods. Three torque rods, two lower and one upper,
transmit front axle driving and braking forces to frame.
Lower torque rod frame brackets are integral with front
spring rear brackets. Upper torque rod bracket s mounted
inside frame right side member ahead of front spring rear
bracket. Frame ends of torque rods are equipped with bush-
ing type bearings mounted in material which requires no
lubrication. Rods are secured to frame brackets with bolts
and self-locking nuts. Axle ends of torqué rods are equipped

Figure 284. Steering mounting at cowl (early models).
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(5)

Figure 285. Steering mounting at cowl (late models).

with tapered end pins which are mounted in material re-
quiring no lubrication. g

Shock absorbers. Shock absorbers, used at front axle, are
hydraulic, double-acting, opposed-cylinder-type. Filler
plug is at top front end of shock absorber body. Shock
absorber arms are connected to bumper blocks at axle through

links which have tapered studs mounted in rubber at each
end.

b. Data.
Front springs:

Leng_th (center-to-center of spring eyes) . 50 in
Width_________ 2Y5 in
Number of leaves__________________________ 11

Thickness of leaves:
lat 0.360 in.
dat 0.323 in.
Gat 0.291 in.
Total thickness_________________________ 3.398 in.
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Shock absorbers:

Manufactorer _________________ Delco Products
Model :
Right side_____________ 2009-H
Left s T 2009-G
274. Spring Shackles
(fig. 286)

a. General. The front shackle can be removed without removing
front spring. Rear shackle Pin and bolt can be replaced without, re.
moving spring, however, to replace rear shackle, the spring assembly
must be removed.

b. Front Shackle Removal,

(1) Place jack under frame and raise enough to remove all ten-
sion from springs. '

(2) Remove clamp cap screw nuts and cap screws which secure
shackle pin at both sides of shackle. Remove Iubrication fit-
ting from outer end of pin. - '

(3) Remove shackle bolt nut. )

(4) From inside, drive shackle pin (Q) out of shackle (P) and
spring eye. Drive shackle bolt (N) out of frame bracket
and shackle.

¢. Front Shackle Installation,

(1) Position shackle in frame bracket; then install front shackle
‘bolt (N) through frame bracket and front shackle ( P).

Figure 286. Front spring and shock absorber tnstalled — right side shown.
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Shank of bolt at outer end is serrated. Drive shackle bolt
in from outer end, seating bolt firmly in frame bracket. In-
stall 34-16 safety nut on shackle bolt and tighten -nut on
bolt until shackle binds; then loosen nut until shackle swings
free.

(2) Aline holes in shackle with spring eye; then insert front
shackle pin (Q) with flat milled portion of pin registering
with clamp cap screw holes in shackle. Install two 524 x
17 cap screws through shackle and secure with two
8624 .safety nuts. Tighten nuts to 9% to 13 pound-feet
torque.

d. Rear Shackle Replacement. The front spring must be removed
(par. 275a) in order to remove and install rear shackle. However,
rear shackle pin and bolt may be removed and installed without re-
moving shackle, by following the same procedure as described in front
shackle removal and installation (4 and ¢ above).

275. Front Spring Replacement
(fig. 286)
a. Removal.

(1) Place jack under frame and raise enough to remove all ten-
sion from springs.

(2) Disconnect shock absorber link (X) from eye at spring
bumper block (L).

(3) Remove nuts from spring U-bolts (M) ; then remove spring
bumper block (L) and U-bolts.

(4). At each end of spring, remove clamp cap screw nuts and cap
screws securing shackle pin (Q) at both sides of shackle.
Remove lubrication fitting from outer end of each pin.

(5) From inside, drive pin (Q) out of shackle and spring eye at
each end. Spring can then be removed from axle housing.

(6) If necessary to remove shackles, remove shackle bolt nuts
at each shackle; then drive shackle bolts (N) out of frame
brackets and shackles

b. Installation.
(1) Xf shackle bolt has been removed at each shackle, install
shackle bolt through frame bracket and shackle. Shank of
- bolt at outer end is serrated. Drive shackle bolt in from
outer end, seating bolt firmly in frame bracket. Install
34-16 safety nut on bolt at each shackle and tighten until
shackle binds ; then loosen nut until shackle swings free.

(2) Position spring on spring seat on axle housing with center
bolt head engaging locating hole in seat, and with spring
eyes in place in shackles.

(3) At each end of spring, aline holes in shackle with spring eye.
Insert shackle pin with flat milled portion of pin registering
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(4)

(5)

(6)
(1)

with clamp cap screw holes in shackle. Install two 5624 X
1% clamp cap screws through shackle and secure with two
%624 safety nuts. Tighten nuts to 914 to 13 pound-feet
torque. _ B
Install U-bolts (M) and spring bumper block (L), with
shock absorber link assembly (K) eye in bumper block to-
ward the front. Install nuts on U-bolts and tighten. Final
tightening should be made with weight of vehicle on springs.
Insert shock absorber link (K) stud through eye in spring
bumper block (L). Install 1420 safety nut on stud and
tighten to 48 to 64 pound-feet torque.

Remove jack from under frame. With weight of vehicle on
springs, tighten U-bolt nuts to 170 to 200 pound-feet torque.
Install lubrication fittings in shackle bolts and pins, and
lubricate shackles. Refer to lubrication chart (par. 69).

276. Torque Rods

a. General. Replacement procedures for both lower torque rods is
the same. Upper torque rod replacement is described separately in
d and e below. '

b. Lower Torque Rod Removal (fig. 287).

(1)
(2)

(3)

Jack up frame enough to relieve tension from spring.

At frame bracket end of torque rod to be removed, remove
nut from bolt. Drive bolt out of lower bracket and torque
rod bearing, using a soft metal hammer and drift. The re-
moval of both torque rod bolts also removes the stabilizer bar
which is held in position on spring and torque rod brackets
by the torque rod bolts.

At axle end of torque rod to be removed, remove nut and flat
washer from torque rod tapered end pin. Using soft metal
hammer, drive pin out of axle bracket. '

Note. Rubber dust seals are used on both ends of torque rod bear-

ings at frame brackets, and also between rod end and brackets at axle
ends.

¢. Lower Torque Rod Installation (fig. 287).

(1)

(2)

Place dust seal on both sides of torque rod bearing at frame
bracket end. Position dust seal over end pin at axle end of
rod. S R
Position torque rod tapered pin in axle bracket, being care-
ful not to dislodge dust seal from bearing.

(3) Position torque rod end with seals in frame bracket; posi-

tion stabilizer bar end plate on outside of frame bracket.
From inside of frame bracket, insert torque rod bolt through
frame bracket, torque rod, and stabilizer bar end plate.
Drive bolt into place, using a soft metal hammer.
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d.
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Figure 287. Right lower torque installed.

(4) Install 1-14 safety nut on torque rod bolt. Tighten nut to
190 to 250 pound-feet torque.

(5) Install flat washer and 1-14 safety nut on torque rod tapered
pin at axle end. Tighten nut to 350 to 400 pound-feet torque.

Upper Torque Rod Removal (fig. 288).

(1) Jack up frame enough to relieve tension from springs.
(2) Remove right fender and skirt assembly (par. 3045).

Figure 288. Upper torque rod installed.



(3) Remove clips holding brake and vent lines in shield on top
of torque rod, then lift lines from shield.

(4) At frame bracket end of torque rod, remove nut from torque
rod bolt.

(5) Head of torque rod bolt is drilled and threaded for use of
slide hammer to facilitate bolt removal. Pull bolt from
torque rod and bracket. .

(6) At axle end of torque rod, remove nut and flat washer from
torque rod tapered end pin. With soft metal hammer, drive
pin out axle bracket.

Note. Rubber dust seals are used on both sides of torque rod bear-
ings at frame bracket and between rod end and bracket at axle end.

e. Upper Torque Rod I'nstallation (fig. 288).

(1) Place dust seal on both sides of torque rod bearing at frame
bracket end. Position dust seal (E) over end pin at axle end
of torque rod (¥).

(2) Position torque rod tapered pin (A) in axle bracket (D),
being careful not to dislodge dust seal (E) from bearing.

(3) Position torque rod end with seals in frame bracket (N).
Install flat washer on torque rod bolt (K) ; then insert bolt
through frame side member, frame bracket, and torque rod
bearing.

(4) Using a soft metal hammer, drive bolt into place. As bolt
is driven through inner side of frame bracket (N), install
flat washer (M), and 1-14 safety nut (L). Nut must be
started on torque rod bolt (K) before bolt is fully seated.
Tighten nut to 190 to 250 pound-feet torque.

(5) Install flat washer (C) and 1-14 safety nut (B) on torque
tapered pin (A) at axle end; then tighten nut to 350 to 400
pound-feet torque.

(6) Position brake and vent lines (G) in shield (H) on top of
torque rod. Secure lines in shield with two retaining
clips (J).

(7) Install right fender and skirt assembly (par. 304c).

277. Shock Absorbers

Note. The key letters noted in parentheses are in figure 286, except where
otherwise indicated.

a. Checking Action.

(1) If shock absorber action is not satisfactory (overflexible),
disconnect link (K) at shock absorber arm. Move shock ab-
sorber arm up and down. Normal action requires resistance
in both directions. If arm drops easily part way, stops, and
then continues to move down slowly, refill with fluid as de-
scribed in b below.
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(2) If leaks are evident around end caps or filler plug, replace
gaskets. If unit has been operated with low fluid level, leaks
may appear around shaft. Shock absorber should then be
replaced.

b. Adding Fluid.

(1) Refer to lubrication chart (par. 69) for type of fluid and
intervals.

(2) Remove plug at front of housing (N, fig. 82) and check fluid
level. If fluid is not up to plug level, disconnect shock ab-
sorber link assembly (X) from arm by removing link stud
nut ; then remove link from arm. ,

(3) Fill to plug level with hydraulic oil (OHA). Pump arm up
and down slowly to expel air from shock absorber. Repeat
pumping and filling operations until all air is removed and
fluid is at filler plug opening. Install and tighten filler plug.

(4) Install link toarm. Tighten link stud nut to 48 to 64 pound-
feet torque.

¢. Remowal.

(1) Remove nut (J) on link (K) pin at shock absorber arm, and
drive pin from arm. If link also must be replaced, remove
at spring bumper block (L/).

(2) Remove two mounting cap screws (H) and nuts securing
shock absorber to frame side member. Remove reinforcing
spacer.

d. Installation.

(1) Position shock absorber at frame side member; then insert
two 9618 x 3 shock absorber mounting cap screws (H)
through shock absorber and frame side member.

(2) Place a reinforcing spacer between inner side of frame side
member and each cap screw nut. Install two %18 safety
nuts and tighten to 63 to 84 pound-feet torque.

(8) Connect shock absorber link assembly (X) to shock absorber
arm. Install 14-20 safety nut on link pin and tighten to 48 to
64 pound-feet torque.

(4) Fill absorber with fluid if necessary as described in & above.

(5) Connect link (K) to spring bumper block (L). Install 15-20
safety nut and tighten to 48 to 64 pound-feet torque.

Section XXIX. REAR SPRING SUSPENSION

278. Description and Data
a. Description.

(1) General. Rear spring suspension system components com-
prise the main spring assembly, main spring seat and bearings,
secondary spring assembly, torque rod assemblies (fig. 289),
and attaching parts.
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2)

(3)

(4)

Main and secondary springs. Main and secondary spring as-
semblies are identical. Each spring assembly consists of 10
spring leaves, secured together by a center bolt and four re-
bound clips. Main spring is mounted on spring seat which,
in turn, is mounted on a shaft on opposed tapered roller bear-
ings. Secondary spring is mounted rigidly to bracket on
frame side rail. Slipper ends of main spring are inserted
in brackets which are integral with axle housings; secondary
spring ends contact top of brackets on axle housing under
heavy load conditions.

Main spring seat. Main spring seat is mounted on tapered
roller bearings on spring seat shaft. Tapered spring seat
cross shaft is installed in spring seat and torque rod cross
shaft bracket (M, fig. 298) and secured with a plain washer
and safety nut. Outer end of shaft is threaded for bearing
adjusting nuts, and grooved for tongue on adjusting nut lock.
Spring seat inner oil seal, installed on spring seat shaft sleeve,
wipes on inside of seal flange which is pressed into inner end
of seat.

Torque rods.  Six torque rod assemblies, two upper and four
lower, transmit driving and braking forces of the two rear
axles to the frame. Both ends of all rear torque rods are
equipped with tapered end pins. Brake and vent line shield
is welded to top of each upper torque rod. |

Figure 289. Rear springs and torque rods installed.
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b. Data.

Main and secondary spring assemblies:

Overall length______ . ____ S 551 in.

Width__ 2% in

Number of leaves____ 10
Thickness of leaves:

S 0.447 in.

O 0.401 in.

Total thickness___ —_—— 4194 in,

279. Main Spring Replacement
a. Removal. :

(1) Apply parking brake or block wheels to prevent accidental
movement of vehicle while spring is being removed and
installed.

(2) On side being serviced, place jack under frame bracket as-
sembly ; then jack up bracket until tension is relieved from
main spring. Remove main spring U-bolt nuts (L, fig. 289).

(3) Drive U-bolts up against auxiliary spring seat; then remove
main spring U-bolt spacer (fig. 290).

(4) Remove jack from under frame bracket assembly. This
allows spring seat assembly to tilt forward and backward,
so that the U-bolts can be removed from spring seat. Remove
U-bolts (fig. 291).

(5) Place jack under forward rear axle and raise axle until tires
just clear ground. Slide spring forward into spring guide

bracket on forward axle. Spring end will not quite clear
spring guide bracket (fig. 292) on rear rear axle.

Figure 290. Removing or installing main spring U-bolt spacer.



Figure 291.

Figure 292. Main spring and upper torque rod disconnected.
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b.

506

(6) Disconnect upper torque rod (fig. 292) at rear rear axle by
removing nut from end of tapered pin; then driving pin
from bracket using a soft metal hammer.

(7) Place end of short pry bar against end of main spring (fig.
293) and pry against spring guide bracket. This will rotate
‘axle housing enough to allow spring to be removed from rear
guide bracket. )

(8) Tilt spring sidewise and withdraw out over rear rear axle
housing past inside of spring guide bracket (fig. 294).

Installation. ' )

(1) Raise forward rear axle with a jack until tires clear ground.
Position spring over rear rear axle housing (fig. 294). Slide
front end of spring into spring guide bracket on forward
axle. Rotate rear spring guide bracket with a pry bar to
allow rear end of spring to enter rear spring guide.

Figure 293. Removing main spring end from guide bracket.



(2)

(3)

(4)
(5)

Figure 294. Main spring removal.

Remove jack from under forward rear axle. Position spring
on spring seat assembly ; then place U-bolts over spring and
through spring seat. ' '

Install U-bolt spacer (fig. 290). Place jack under frame
bracket assembly and raise bracket until spring rests on
spring seat.

Install U-bolt nuts and tighten to 375 to 400 pound-feet
torque. Remove jack from under frame bracket.

Connect upper torque rod to rear rear axle bracket.

Note. Positioning of torque rod tapered pin in axle bracket is
facilitated by jacking up axle; then rotating axle forward, using a
pry bar between lower torque rod and axle housing.

Install flat washer and 1-14 safety nut on torque rod tapered
pin. Tighten nut to 350 to 400 pound-feet torque.

280. Secondary Spring Replacement

a. Remowal.

(1) Loosen secondary spring U-bolt nuts (E, fig. 289).
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b.

(2) Remove four nuts and bolts (H and J, fig. 289) attaching
secondary spring seat to frame bracket.

(3) Support spring by blocking between ends of spring and spring
guide brackets on axle housings.

(4) Remove U-bolt nuts, spacers, and U-bolts.

(5) With spring held up against frame bracket (fig. 295) lower
spring seat until locating cavities in spring seat clear the
locating projections on spring leaf; then slide spring seat to
rear until it contacts flange of frame bracket.

(6) Roll spring out of spring seat (fig. 296) by tilting top of
spring in toward frame side member and pulling ends
of spring out toward tires. Spring can then be lifted out of
spring seat and removed out over wheels. Remove spring
seat.

Installation. A

(1) If spring center bolt extends over a thread above bolt nut,
cut off bolt (fig. 297) to give maximum clearance between bolt
and frame bracket when installing spring.

(2) Place secondary spring seat in position on top of main spring
U-bolt spacer. Move spring seat to rear as far as possible
until seat contacts flange of frame bracket.

(3) Position spring on spring seat (fig. 296), with top of spring
tilted towards frame and spring ends toward tires. When

Figure 295. Secondary spring seat disconnected.



Higure 297, Removing excess end of secondary spring center boll.
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correctly positioned, spring and spring seat will roll into
position in frame bracket (fig. 295).

(4) With spring center bolt located in drilled locating hole in
frame bracket, hold top of spring against bracket by blocking
between spring ends and spring guide brackets on axle
housing.

(5) Move spring seat forward under spring until locating pro-
jections on spring leaf mate with locating cavities in spring
seat. |

(6) Install U-bolts with two spacers and four nuts. Do not
tighten U-bolt nuts at this time. |

(7) Aline spring seat bolt holes with bolt holes in frame bracket.
Install two 720 x 21/ inner spring seat bolts (J, fig. 289) in
inner bolt holes, and two 7620 x 2 outer spring seat bolts (H,
fig. 289) in two outside bolt holes. Install four 720 safety
nuts and tighten to 33 to 43 pound-feet torque.

(8) Tighten U-bolt nuts to 8375 to 400 pound-feet torque. Remove
blocks from between ends of spring and spring guide brackets.

281. Main Spring Seat Replacement
(fig. 298)
a. Removal.

(1) Remove main spring (par. 279a).

(2) Remove four cap screws (B) and lockwashers attaching seat
dust cap (A) to seat; remove cap and dust cap gasket (R).
Discard gasket.

(8) Bend tangs of nut lock away from locknut (V). Remove
locknut, nut lock, adjusting nut (T), and washer (S) from
shaft (J).

(4) Slide seat assembly (E) off shaft. Inner and outer cones and
rollers (C and G) seal flange (N) will be removed with seat.
Remove outer cone and rollers from seat housing. With suit-
able puller, remove inner cone, roller and sleeve flange. Oil
seal (P) and sleeve (H) will remain on shaft.

(5) Pull seal from sleeve if necessary to replace (b (4) below).

(6) Remove bearing cups (D and F) if necessary ((3) below),
with suitable puller or soft drift:

b. Cleaning and Inspection.

(1) Clean and lubricate bearings (par. 704(3) () )-

(2) Clean all old lubricant out of spring seat and wipe dry. Re-
move old particles of gasket from outer side of spring seat.
Wipe oil seal clean with a cloth dampened in dry-cleaning
solvent or volatile mineral spirits. Wash all mounting parts
in cleaning fluid.
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Figure 298. Rear spring seat—sectional view.

(8) Inspect bearing rollers for wear or chipped edges. Examine
bearing cups for pits and cracks. Polished lines will appear
In cups indicating resting position of rollers. These lines are
not harmful. Bearing cups should not be replaced unless
cracked or pitted. ‘

(4) Examine oil seal. If lip is worn or deteriorated, replace seal.
If inner diameter of seal flange is grooved, replace parts.

(5) Examine cross shaft for damaged threads or distortion. Re-
port to ordnance maintenance personnel if cross shaft requires
replacement.

c. Installation.

(1) Coat inner diameter of oil seal (P) with plastic-type gasket
cement. Press seal over cross shaft sleeve (H) with lip of
seal toward cross shaft bracket (M). Press on sleeve until
inner edge of seal is one-quarter inch from inner edge of
sleeve.

(2) Install outer and inner bearing cups (D and F) (if removed)
in seat, making certain that cups seat firmly against shoulder
in seat.

(3) Install inner cone and rollers (G) in spring seat (E).

(4) Press oil seal flange (N) into spring seat,
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(5) Position outer cone and roller (C) into spring seat. Slide
seat and bearings over cross shaft, with oil seal flange over
oll seal lip.

(6) Install adjusting nut washer (S) over cross shaft threads.
Install adjusting nut (T) and tighten to 60 to 75 pound-feet
torque, using adjusting nut wrench B7950946 with torque
wrench (fig. 299) while oscillating spring seat to make sure
bearings are properly seated. After tightening adjusting nut,
back off one-quarter turn. B

(7) Install nut lock (U) and locknut (V). Tighten locknut to
100 to 150 pound-feet torque, using adjusting nut wrench
B7950946 with torque wrench; then bend tangs of nut lock
over flats on adjusting nut and locknut. : '

Note. Inner edge of trunnion shaft sleeve must be tight against
cross shaft bracket when seat is installed and adjusted.

Figure 299. Tighten spring seat adjusting nut, using wrench B7950946 with
torque wrench.
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(8) Install spring seat cap (A), using new dust cap gasket (R);
attach with four 34-16 x 34 dust cap screws (B) and 34-1nch
lockwashers. Tighten cap screws.

(9) Fill spring seat with lubricant through lubrication fitting
(Q) until lubricant appears at seat on inner side. Refer to
lubrication chart (par. 69).

(10) Replace main spring (par. 279).

282. Torque Rod Replacement
(fig. 300)

a. General. Replacement procedure is the same for all six rear
torque rods, with the exception that on two upper torque rods, it is
also necessary to remove and install brake and vent line in shield on
top of each torque rod.

Figure 300. Rear torque rods installed—rear rear azle shown.

b. Removal.

(1) Remove two clips retaining brake and vent lines in shield on
upper torque rod. Lift lines out of shield.

(2) Jack up frame enough to relieve all strain from springs.

(3) Remove nut and flat washer from pin at both ends of torque
rod being removed. Drive pins from brackets, using soft
metal hammer. Note that rubber dust shields are installed
over pins between rod ends and brackets.

c. Installation.

(1) Place dust seals over torque rod tapered pins at both ends
of rod being installed.

Note. Torque ends do not require lubrication.
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(2) Insert pins through frame bracket and axle brackets. In-
stall flat washers and 1-14 safety nuts on pins. Tighten nuts
to 350 to 400 pound-feet torque.

(3) Position brake and vent lines in shield on upper torque rod
only. Secure lines in shield with two clips.

(4) Remove jack from under frame.

Section XXX. FRAME
283. Description

The frame assembly consists of frame side members, cross members,
gussets, and various brackets. Side members, cross members, gussets,
and many other parts are pressed steel formed to meet their particu-
lar requirement. Parts which normally do not require removal are
held in place by cold riveting; however, other parts which may re-
quire more frequent removal are held by bolts and safety nuts. In
some instances, several pressed metal pieces are welded together to
form a part.

284. Frame Alinement
(fig. 301)

a. General. Since the frame forms the foundation of the entire
vehicle, proper functioning of the vehicle and its components is greatly
dependent upon correct frame alinement. If vehicle has been in a
collision, or if there is any reason to believe that frame is sprung,
twisted, or otherwise misalined, report condition immediately to
proper authority.

b. Checking Frame Alinement. The most convenient method to
check frame alinement, particularly on vehicle equipped with a body,
is by marking on the floor all points from which measurements are to
be taken. This can be accomplished by tacking or cementing pieces
of paper to the floor under each point of measurement. Start at front
of vehicle (M, fig. 301) and drop a plumb bob from each point in-
dicated in figure 301. Satisfactory checking is dependent upon ac-
curacy of marks with relation to frame. When each point shown has
been marked carefully and the vehicle moved away from the layout on
the floor, proceed as directed in (1) through (5) below.

(1) Check frame width at front and rear, using corresponding
marks on floor. If widths correspond to dimensions given,
draw centerline full length of vehicle halfway between marks
indicating front and rear width. If frame widths are not
correct, lay out centerline as directed in (4) below.

(2) With centerline properly laid out, measure distance from
opposite points marked over entire length of chassis. If
frame is in proper alinement, measurements should not vary
more than one-eighth inch at any point.
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Figure 301. Method of checking frame alinement (M135 shown).

(3) To locate point at which frame is sprung, measure diagonals

(4)

(5)

marked A, B, and C. If diagonals in each pair are within
one-eighth inch, that part of frame included between points
of measurements may be considered in alinement, and these
diagonals should intersect within one-eighth inch of center-
line. Variations of more than one-eighth inch indicate
misalinement.

If centerline cannot be laid out from points at ends of frame,
it can be drawn through intersection of any pair of diagonal
lines of equal length and center point of either end of frame.
Centerline can also be laid out through points of intersection
of any two pairs of equal diagonals. If extreme front end of
frame is damaged, center of front of frame can be located
from point exactly midway between radiator support bolts.
After it has been determined that frame is properly alined.
front axle alinement with frame can be checked as indicated
in (@), (b),and (¢) below. '

(¢) Front axle is square with frame if ER equals EL, and

DR equals DL.

(6) Front axle has shifted sideways if ER is less than EL, and

DR is less than DL, or vice versa.

(¢) Front axle is bent, twisted, or shifted if ER is less than

EL, and DR is greater than DL, or vice versa.

285. Front Bumper

(fig. 302)

a. Description. Bumper is pressed steel channel, bolted to front

end of frame side member. Gusset plates bolted to frame side member
and bumper assist in providing rigidity to bumper mounting. Stone
shields (C, F, and G) are of pressed metal and were not used on
early models. On vehicles with winch, two stone shields are required.
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Figure 3062. Front bumper and stone shields installed.

On vehicles less winch, three stone shields are required. Stone shield
supports, located at each end of front bumper, are used to attach stone
shields to front bumper assembly.

b. Removal.

(1) Remove two nuts and cap screws (A) attaching center stone
shield (C) to side member.

(2) Remove four nuts and four cap screws (B) attaching center
stone shield (C) to side member, bumper gusset (M), and
front bumper (J) ; then remove shield.

(3) Remove two nuts and cap screws (D) attaching right front
stone shield (¥) to stone shield support and front bumper
(J).

(4) Remove one nut and cap screw (E) attaching right front
stone shield (F) to bumper gusset (M) and bumper (J) ; then
remove shield.

(5) To remove left stone shield (G), repeat (3) and (4) above.

(6) Remove two nuts and cap screws (H) (one on each side)
under bumper attaching bumper (J) to frame side member.
Pull bumper (J) and gusset (M) forward to remove com-
plete bumper.

(7) 1f necessary toremove gussets, remove gix nuts and cap screws
(L) (three each side) attaching each gusset to bumper.

(8) To remove stone shield supports, remove four nuts and cap
screws (N) (two each side).

c. Installation. On vehicles equipped with winch, front bumper is
installed with cable opening at top; however, on vehicles not equipped
with winch, cable opening in bumper is down.
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(1) Install one stone shield support at each end of bumper, using
four %624 x 75 cap screws (N) and 524 safety nuts (two
each side).

(2) If bumper gussets (M) have been removed, attach gussets
to front bumper (J) with six 54-18 x 13/ cap screws (L) and
Y%-18 safety nuts (three each side).

(3) Locate bumper (J) in place on front end of side members
with attaching bolt holes in alinement; then install two
%-18 x 134 cap screws (H) and 54-18 safety nuts under
bumper (J) attaching bumper to frame side members.

(4) Place right stone shield (F) in position; then install two
716-24 X U3 cap screws (D) and %¢-24 safety nuts attaching
shield to stone shield support and front bumper (J).

(5) Install one %-18 x 13 cap screw (E) and 54-18 safety nut
attaching right stone shield (F) to gusset (M) and bumper
(J). _

(6) To install left stone shield (G), repeat (4) and (5) above.

(7) Position center stone shield (C) ; then install two 5624 x Uy
cap screws (A) and %¢-24 safety nuts attaching shield to
side member. _

(8) Install four 9%-18 x 134 cap screws (B) and 54-18 safety
nuts attaching center stone shield (C) to side member, gusset
(M), and front bumper (J).

(9) Tighten all cap screw nuts to the following torque: 5524
nuts to 9% to 13 pound-feet torque, and 9%-18 nuts to 95
to 127 pound-feet torque.

286. Rear Bumpers

(fig. 303)

a. General. Two rear bumpers are used on all models, except

tractor truck M221 and dump truck M215. Bumpers are formed
from pressed steel and are attached to each rear corner of frame by
cap screws and safety nuts. Bumpers also protect rear towing
shackles.

b. Remowal.

(1) On each bumper, remove four nuts and cap screws attaching
bumper to side member. :

(2) On each bumper, remove two nuts and cap screws attaching
bumper to rear cross member. Bumpers can then be
removed.

c. Installation.

(1) Position rear bumper against frame side member and rear
cross member with cap screw holes in alinement.

(2) On each bumper, attach bumper to frame side member with
four 14-20 x 134 cap screws and 14-20 safety nuts.
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Figure 303. Pintle and .rear bumper installation.

(3) On each bumper, attach bumper to rear cross member with
two 1420 x 114 cap screws and 1420 safety nuts.
(4) Tighten safety nuts to 48 to 64 pound-feet torque.

287. Towing Shackles

a. General. Four towing shackles are used on all vehicles, one at
each corner. Front shackles are attached to bracket welded to front
bumper gusset ; rear shackles are attached to brackets riveted to frame
rear cross member and are protected by rear bumpers (when used).

b. Removal. Remove cotter pin holding shackle pin in bracket;
then remove shackle pin and shackle.

c. Installation. Position shackle over bracket and secure with
shackle pin, then install cotter pin through hole in shackle pin.

288. Pintle
(fig. 303) o

a. General. Pintle is installed at center of frame rear cross mem-
ber. Instructions necessary for operation of pintle are covered in
paragraph 46a.

b. Removal. At inside of frame rear cross member, remove cotter
pin securing nut on pintle shaft. Insert bar through pintle jaw to
prevent pintle assembly from turning, then remove nut and washer
at end of pintle shaft. Pull pintle toward rear of vehicle to complete
removal.

¢. Installation. Lubricate pintle shaft with automotive and artil-
lery grease (GAA); then insert shaft through cross member and
brackets. Install washer and nut on shaft. Use bar through pintle
jaw to prevent turning as nut is tightened. Tighten until pintle
binds, then back off nut until cotter pin can be installed and pintle
assembly can be turned by hand.
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289. Tie-Down U-Bolts
(fig. 304)

a. General. Ten tie-down U-bolts are used on all vehicles except
early M135, which has six U-bolts.  Additional tie-down U-bolts must
be added to early vehicles if vehicle is to be shipped by air. There must
be four U-bolts added to the frame side members at front end, two on
each side. The two rear tie-down U-bolts must be relocated.

b. Installation of Additional Tie-Down U-Bolts.

(1) Remove all wheels from both sides (par. 2593 ).

(2)" Drill five 1%4,-inch diameter holes in the side member, four
at front and one at rear. Drill the existing pintle-brace bolt
hole to seventeen thirty-seconds of an inch.

(3) Thread 14-20 nuts onto U-bolts; then install U-bolts in drilled
holes in frame side member. Secure U-bolts with 16—20 safety
nuts, two at each U-bolt.

(4) Remove U-bolts from frame rear cross member.

(5) Thread two 14-20 nuts onto U-bolt and position U-bolt in new
location designated at rear end of side member. Install
two 1520 safety nuts.

(6) Repeat (2) through (5) above to install U-bolts on opposite
side member.

(7) Tighten all outside U-bolt nuts to 48 to 64 pound-feet torque.

(8) Install wheels (par.259¢).

290. Tractor Truck Rear Fenders

a. General. Rear fenders are formed of pressed metal. Right fen-
der 1s attached at top to front cover plate with four cap screws and
nuts and at bottom to fender brace with three cap screws and nuts.
Left fender is attached at top to front cover plate with four cap screws
and nuts, and at bottom to fender-to-fuel-tank-support brace with three
cap screws and nuts.

b. Removal.

(1) Remove four nuts and cap screws attaching fender at top to
front cover plate.

(2) Remove three nuts and cap screws attaching fender at bottom
to fender brace on right fender, or to fuel tank support brace
on left fender.

c. Installation.

(1) Position fender and install four %24 x U3 cap screws and
%24 safety nuts attaching fender at top to front cover plate.

(2) Install three 34-24 x 3 cap screws and 34-24 safety nuts at-
taching fender to fender brace on right fender, or to fuel tank
support brace on left, fender.

(3) Tighten all nuts to 20 to 27 pound-feet torque.
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Section XXXI. CAB AND ASSOCIATED PARTS
291. Description

a@. General. This section includes organizational maintenance pro-
cedures on soft-top cab and associated parts used on all vehicles, ex-
cept shop van truck M220. Maintenance operations within the scope
of organizational maintenance on hard-top cab used on shop van truck
M220 are also included in this section.

b. Soft-Top Cab. All vehicles, except the shop van truck M220 are
equipped with a three-man soft-top cab. The cab comprises a metal
top inclosed around driver’s compartment with metal doors hinged to
cab structure on each side. Each door is equipped with glass windows
which can be raised and lowered with conventional regulator mecha-
nism. The two winshield sections can be positioned for ventilation,
or the entire window frame can be lowered to horizontal position over
hood. Canvas top and back curtain, Jashed into position to cab struc-
ture, can be positioned or removed to provide accessibility. Cab also
includes provision for a gun mount ring.

¢. Hard-Top Cab. The shop van truck M220 is equipped with a
hard-top cab which utilizes the same lower structure and doors used
on the soft-top cab. A metal top and back replaces the canvas top
and back curtain. Sliding windows are furnished at back of cab, and
a fixed rear quarter-window on eacih side. The windshield can be
tilted, but cannot be lowered to a horizontal position.

292. Cab Mountings

Note. The key letters noted in parentheses are in figure 305, except where
otherwise indicated.

a. Description. Three-point-type mounting is used to attach cab to
chassis frame on all models. Both front corners of cab are flexibly
mounted by means of front mounting cushions (F) to cab supporting
bracket (J). Rear mounting consists of a single through-bolt (N)
and cushions (P) at rear center of cab, attaching cab to frame cross
member. A heavy U-shaped cab mounting spring (Q) is mounted
between cab and frame cross member at each side of rear center mount-
ing bolt to prevent excessive rocking movement of cab.

b. Adjustment. Should mounting bolts be permitted to loosen suf-
ficiently to allow cab to shift, steering gear may bind. If this condi-
tion exists, tightening procedure must be followed in sequence to in-
sure correct mounting.

(1) Loosen four cap screws attaching rubber spacer to dash brace
and steering cowl brackets on early models (fig. 284). On
later models, loosen two cap screws and nuts attaching bracket
support to dash brace (fig. 285).

(2) Tighten cap screws which attach steering gear to frame to
48 to 64 pound-feet torque.
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Figure 305. Cab mounting.
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