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LVAM 7209

STUDENT QJTLI NE

WA NTAIN THE LVS BRAKE MECHAN SV AND AXLE ASSEMBLI ES

LEARN NG ABIJECTI VES

1. Termnal Learning (bjectives:

a. Qven an LVS TM2320-20/ 12A tool s, and equi pnent, performsecond
echel on nai nt enance on the LVS wheel brake nechani sm per the reference.
(3521. 13. 20)

b. dven an LVS TM2320-20/ 12A, LI 2320-12/9B, tool s, equi pnent, and
| ubri cant, performsecond echel on nai nt enance on the axl e assenbly, per the
reference. (3521.13.13)

2. Enabling Learning (bj ecti ves:

a. GQven an LVS TM2320-20/ 12A tool s, and equi pnent, test the wheel
brake nechani sm per the reference. (3521.13.20a)

b. dven TM2320-20/ 12A and partial statenents pertaining to the LVS
wheel brake nechani sm conplete the partial statenents to describe the
procedures used to di agnose a nal functi oni ng wheel brake nechani sm per the
reference. (3521.13. 20b)

c. Gven an LVS TM2320-20/ 12A tool s, and equi pnent, adj ust the wheel
brake nechani sm per the reference. (3521.13.20c)

d. GQven an LVS TM2320-20/ 12A tool s, and equi pnent, repl ace the wheel
br ake nechani smconponents, per the reference. (3521.13.20d)

e. GQven an LVS TM2320-20/ 12A tools, and equi pnent, repair the wheel
brake nechani sm per the reference. (3521.13.20e)

f. dven an LVS TM2320-20/ 12A tools, and equi pnent, renove the axle
shaft, per the reference. (3521.13.13a)
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g. Qven an LVS TM2320-20/ 12A tool s, and equi pnent, inspect the axle
assenbly, per the reference. (3521.13.13b)

h. Qven TM2320-20/ 12A and partial statenents pertaining to the LVS
axl e assenbly, conplete the partial statenents to describe the procedures
used to di agnose a nal functioni ng axl e assenbl y, per the reference.

(3521. 13. 13c)

i. QGven an LVS TM2320-20/ 12A LI 2320-12/9B, tools, equi pnent, and
| ubricant, service the axle assenbly, per the references. (3521.13.13d)

j. Gven an LVS TM2320-20/ 12A, tools, and equi pnent, repair the axle
assenbly, per the references. (3521.13.13e)

k. @Qven an LVS TM2320-20/ 12A, tools, and equi pnent, install the axle
shaft, per the references. (3521.13.13f)

QUTLI NE

1. |DENNHCATION LGCATION AND PR ND PLES GF CPERATI ON BVPLOYED | N THE LVS
BRAKE MECHAN SVE AND AXLE ASSEMBLY (1 AXLE)

a. Qonstruction of the Nbo. 1 Axle Assenbly. The No. 1 axle assenbly is
a forged steel casting that houses the axle carrier and two axl e shaft and
bal | / socket assenblies. It al so provides a nounting pl ace for the nose box
assenbly and inter-axle differential .

(1) The nose box acts as a drop box to transmt power fromthe
transfer case to the inter-axle differential and it al so drives the
lubrication punp for the No. 1 axle carrier. The nose box is lubricated wth
gear oil whichis isolated fromthe rest of the axle by seals.

(2) Theinter-axle differential receives power fromthe nose box and
distributes it tothe No. 1 and No. 2 axles.

(3) The axle carrier, which we comonly call a differential,
recei ves power formthe inter-axle differential and distributes it to the
axl e shafts. The axle carrier is also lubricated wth gear oil.

(4) There are two ball and socket assenblies, one at each end of the
No. 1 axle assenbly. They house the axl e shaft and cage ring assenbl i es and
working together, they allowthe front wheels to be turned to the left and
right. They al so provide a nounting area for the brake spider and skein, to
whi ch the wedge brake assenbl i es, brake shoes, hub and drumassenblies, and
wheel and tire assenblies are attached.
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b. nponents of a No. 1 Axl e Brake Mechanism The front axl e brake
nechani sns enpl oy an air brake chanber, wedge assenbl y, actuator, brake
spi der, brake shoes, hub and drumassenbly, axle shaft, and the necessary
| i nkages needed to activate the brakes to assist in slowng down or stoppi ng
t he vehicl e.

(1) Vedge brake air chanber. The wedge brake air chanber is a
singl e-di aphragmunit that threads into the No. 1 axle brake spider. The
brake chaner consists of a diaphragmand a wedge guide. Ar pressure enters
the top of the chanber, forcing the di aphragmand wedge gui de down.

(2) Vedge assenbly. The wedge assenbly is nade up of the wedge rod,
rollers, retaining cage, and return spring. The wedge assenbly is installed
into the wedge brake air chanber and brake spider. The wedge rod is actuat ed
by the wedge guide in the wedge brake air chamber. As the wedge rod is
pushed down, the wedge portion of the wedge rod pushes the rollers out. Wen
the downward pressure on the wedge rod is rel eased, the return spring pushes
the wedge rod up and the brake shoe return spring pushes the rollers inward.

(3) Actuator assenbly

(a) The actuator assenbly consists of automatic adjusting
pl ungers and anchor plungers. Both sets of plungers are installed into the
No. 1 axle brake spider. The automatic adjusting plungers are retained in
the brake spider and are kept in their proper alignnent by one adjusting
paw, a spring, and a hol | ow capscrew The anchor plungers are retai ned by
one gui de screw per pl unger.

(b) The adjusting plungers are nade up of a pl unger adj usting
sl eeve, seal, and adjusting bolt. The adjusting bolt has notches inits head
for the adjustnent and carries a detent arrangenent whi ch engages wth the
brake shoe and prevents accidental rotation of the adjusting bolt.

(c) The adjusting bolt is threaded into an adj usting sl eeve
which is free-fitted inside the plunger. The adjusting paw has saw oot h-
type teeth that engage wth the teeth on the outside dianeter of the
adjusting sleeve. Wen the brakes are applied, the actuator plunger noves
outward. If the travel is less then .040 of an inch, when the brakes are
rel eased, all parts wll returnto their starting position. If the travel is
over .040 of an inch, the adjusting paw is lifted and wll drop into the
next tooth space on the adjusting sleeve. As the brakes are rel eased, the
pl unger and sl eeve are pushed downward to their original positions in the
spider. As this notion occurs, the paw teeth cause the adjusting sleeve to
rotate. The rotation of the sleeve causes the adjusting bolt to advance
outward. This outward novenent of the adjusting bolt pushes agai nst the
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brake shoe assenbl y which returns the lining to drumcl earance back to the
original .040 of an inch or |ess.

(4 No. 1 axle brake spider. The brake spider provides a neans of
nounti ng the brake hardware such as the brake shoes, return springs and
actuator assenbl y.

(5 No. 1 axle skein. The axle skeinis attached to the No. 1 axle
ball joint and provides a nounting for the hub and drum assenl y.

(6) Brake shoes. The brake shoes consist of a netal shoe wth a
lining riveted to the face of the shoe. Two types of |inings are used,
asbest os and non-asbestos. The brake shoes are secured on the brake spi der
by retai ning capscrews and the return springs. The return springs pull the
brake shoes away fromthe brake drumwhen the actuator assenbly is rel eased.

(7) Hiub and drumassenbly. The hub is a casting that is installed
on the No. 1 axle skein by the use of roller bearings. The bearings allow
the hub to rotate wth mninal drag. They are held in place by a | ocknut
that is threaded onto the skein. The locknut is |ocked in place by a
capscrew and | ockpl ate. The brake drumis also a casting installed onto the
hub. It provides the rotating braking surface. As the brake shoes expand
and contact the brake drum the brake shoes create a drag. Wen the brakes
are rel eased, the return springs pull the brake shoes away fromthe drum

(8 Axle shaft assenbly. The No. 1 axle shaft assenbly provides a
neans of driving the No. 1 axle hub and allow ng for the pivoting of the ball
socket. This is done by a cage ring assenbly. e end of the axl e shaft
assenbly is splined into the No. 1 differential carrier and the opposite end
is splined to the No. 1 axle hub cap which is secured on the hub by studs.

c. Principles of Qperation of the LVS Brake Mechani sns and Axl e Assenbl y
(1 AXE

(1) Wdge Brake (peration. Air pressure enters the wedge brake air
chanber, forcing the diaphragmdown. As the di aphragmnoves, it pushes the
wedge rod between the rollers. As the rollers nove out, they push agai nst
pl ungers which in turn push the brake shoes out agai nst the brake drum Wen
the air pressure is rel eased, the di aphragmand wedge assenbl y are pushed
back by the return spring in the wedge assenbly. The rollers are pushed in
by the brake shoe return springs.

(2) Qperation of the "S' canshaft brakes wll be discussed |later in
t he | esson.
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2. CRGAN ZATI ONAL WAL NTENANCE RESPONS B LI TTES RELATIVE TO THE BRAKE
MECHAN SV AND AXLE ASSEMBLI ES

a. The organi zational nai ntenance nechanic i s responsi bl e for repl aci ng
the fol | ow ng conponent s:

(1) axle shafts

(2) brake shoes

(3) No. 1 axle wedge brake assenbl i es

(4 No. 1 axle brake spiders

(5 MNo. 2, 3, 4 axle slack adjusters and canshafts
(6) spider brackets

(7) hub and drum assenbl i es

(8 wheel bearings

(9 wedge and spring brake air chanbers

b. The organizational nechanic is al so responsible for servicing all
four axles and the axl e breat hers.

3. PEREQRWAWNCE CF SECOND ECHEL.ON MALNTENANCE ON THE LVS N 1 AXLE VEDGE
BRAKE MECHAN S\b

a. Preparing the \Vehicle for Brake M ntenance

(1) Hrst, raise both ends of the front axl e assenly.

(2) Then, position axle stands, rated at 10 tons or greater, evenly
under the axle to support the axle.

(3) Drainall the air systempressure.
(4) Garefully disconnect the battery ground cabl e.
(5 MNow renove the front wheel and tire assenblies.

(6) Back the brake shoes away fromthe druns by turning the star
wheel s.
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b. Renove a Hub and Drum Assenbl y

(1) Hrst, youwll renmove the hub cap fromthe hub.

(a) Renove the ten nuts and | ockwashers fromthe hub cap and
di scard t he | ockwashers.

(b) Screwtwo capscrews into the hub cap and rel ease the hub
cap fromthe hub.

(c) Renove the hub cap fromthe hub.
(2) Renove the wheel bearing | ocknut fromthe axl e assenl y.

(a) Renove the | ocknut capscrew | ockwasher and | ockpl ate.
O scard the | ockwasher.

(b) Wing the front wheel bearing wench, renove the bearing
| ocknut fromthe axl e skein.

(3 Renove the outer wheel bearing cone and tag it for later use.
(4 MNowyou can renove the hub and drumassenbly fromthe axle.

(a) The hub and drumassenbly is quite heavy so care shoul d be
used inrenoving it fromthe axl e.

(b) The hub and drumassenbl y nust cone strai ght off and not
be dragged across the threads on the end of the skein.

(5 Repeat the procedures on the other end of the axl e assenbly.

c. Servicing the Weel Bearing

(1) Renove the inner bearing oil seal fromthe hub and discard the
seal .

(2) Next, renove the inner bearing spacer and i nner wheel bearing
cone. Tag the bearing cone for |ater use.

(3) Renove the bearing cup only if it is damaged or if the bearing
cone needs to be repl aced.

(4 Qean the hub and bearing cup wth cl eani ng sol vent.
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(5 Inspect the hub and bearing cup for danage, signs of pitting, or
cracks.

(6) Lubricate the bearing cone wth GAA

(7) Aso, lubricate the wall of the hub and the bearing cup wth
GAA

(8 MNow install the inner wheel bearing cone into the bearing cup
|l ocated in the hub.

(9 Install the bearing spacer on top of the inner bearing cone.

(10) Install anewoil seal intothe hub, wth the lip of the seal
facing in and flush wth the face of the hub.

(11) Goat the lip of the seal wth grease.
(12) Repeat the procedures on the other end of the axl e assenbly.

d. Renoval of the Védge Brake Conponents

(1) Hrst, the brake shoes nust be renoved fromthe axl e assenl y.

(a) Renove two cotter pins and two | ocknuts fromin front of
the brake shoes. D scard the cotter pins.

(b) Next, renove two washers and springs fromthe front of the
brake shoes and di scard the springs.

(c¢) Renove two brake shoe retainer plates fromthe brake
shoes.

(d) MNow carefully using a pry bar, pry the brake shoes awnay
fromthe adjusting bolt at the top of the spider. PRull the shoes outward
until they clear the retai ning screws.

(e) Holding the brake shoes up, pry the upper return spring
fromthe bracket.

(f) Renove the two brake shoes wth return springs fromthe
axl e assenbly and renove the two return springs fromthe brake shoes.

(g) Repeat the procedures on the other end of the axle
assenbl y.
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(2) Hrst, we wll disassenbl e the actuating plunger housing. Ve
wll start wth the renoval of the brake chanber.

(a) Renove the air line and air line fitting fromthe top of
t he brake chanber.

(b) Being careful and using a punch and hanmer, | oosen the
collet nut on the brake chanber housing.

(c) Next we w il unscrewthe brake chanber and renove it from
t he pl unger housi ng.

(d) Repeat the procedures on the other end of the axle
assenbl y.

(3) DO sassenbly of the actuating plunger housing wll be perforned
inthe foll ow ng nanner.

(a) Hrst, renove the wedge assenbly fromthe rear of the
pl unger housing. This can be acconplished wthout the use of tools.

(b) Now bend the tabs on the two locking plates at the front
of the actuating plunger housing and renove the two capscrews fromthe
pl unger housi ng.

(c) Next, renove the two springs and adjusting paws fromthe
front of the actuating plunger housing.

(d) Renove two retainers and detent washers, one on each side,
fromthe actuating pl unger housi ng and renove the snaprings fromthe
retainers.

(e) Now renove the two adjusting bolts and adj usting sl eeve
assenbl ies fromthe actuating plunger housing. Turn the adjusting bolts into
the sleeves until the snaprings can be renoved. Renove the snaprings from
the adjusting bolts.

(f) Renove the adjusting bolt fromthe adjusting sl eeve and
renove the plunger seals. D scard the plunger seal .

(g0 The last itens to be renoved fromthe actuating pl unger
housi ng are the two actuating pl ungers.

(h) Repeat the procedures on the other end of the axle
assenbl y.
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(4) DO sassenbly of an anchor plunger housi ng.

(a) Hrst, bend the tabs on the two |ocking plates at the
front of the anchor plunger housing and renove the two capscrews fromthe
housi ng.

(b) Next, pull out the two anchor plungers, one on each side,
fromthe anchor pl unger housi ng.

(c) Repeat the procedures on the other end of the axle
assenbl y.

(5 Renoval of the spider and skein.

(a) Hrst, renove the twel ve | ocknuts and washers that secure
the brake spider to the ball socket. D scard the | ocknuts.

(b) Next, renove the two capscrews that secure the brake shoe
return spring bracket to the spider and renove the bracket fromthe brake
spi der.

(c) Mrk and renove the brake spider fromthe ball and socket
assenbl y.

(d) Now wth the spider renoved, nark and renove the skein by
carefully tappi ng down on the outer end wth a soft-faced hammer.

(e) If the skeinis hard to renove in the nanner j ust
described, the foll ow ng procedure nay be used.

1 Install the wheel bearing | ocknut onto the end of the
skei n.

2 Next, attach a puller to the locknut and pul |l the skein
straight off the ball socket. Be careful not to danage the threads at the
end of the skein with the puller.

(f) Repeat the procedures on the other end of the axle
assenbl y.

e. Renoval of an Axle Shaft and Cage R ng Assenbly. To renove the axl e
shaft fromthe axl e housing, turn the steering wheel to position the axles
straight out fromthe ball socket. GCare nust be taken not to danmage the
inner seal. Pull the axle straight out of the ball socket.
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f. Inspection of the Brake Gonponents

(1)

cont ami nat i on.
(2
(3)

one-fourth of
(4)
(5)

hol es.
(6)
(7)

(8)

(9)
(10)

I nspect the brake linings for grease, dirt, or any other

(heck the brake linings for cracks and uneven wear.

Check the brake linings for wear. If the linings are |less than
an inch thick, replace the |inings.

Check the brake shoes for bent or cracked webs and broken wel ds.

Check the brake shoes and linings for |oose rivets or el ongated

Check the anchor assenbly and rol | er recesses in the shoe webs.
Check the air chanber for the fol | ow ng:

(a) a cracked housing,

(b) a bent push rod,

(c) aloose clanp ring,

(d) a clogged vent hole, and

(e) aloose air fitting.

I nspect the brake drumfor these defects:

(a) cracks,

(b) heat checks or hot spots, and

(c) grooving.

Any part that fails these inspections nust be repl aced.

Repeat the procedures on the other end of the axl e assenbl y.

g. Servicing the Front Axle and Breathers. The front axl e and the nose

box nust be checked every 3,000 mles or semannual |y and serviced every

6,000 mles or
performng bot

annual ly. The organi zati onal nechanic is responsibl e for
h of those tasks.

[11-10



(1) Hrst, renove the front axl e breather fromthe axl e housi ng.

(2) Qeanthe front axle breather in cleaning solvent and al | ow t he
breather to air dry.

(3 MNow install the front axle breather in the axl e housi ng.
(4) Wse the sane steps to service the nose box breat her.
(5 Change the axle |ubricant.

(a) Position a drain pan under the axl e housing. Renove the
filler plug and then renove the drain plug. Alowthe oil to draininto the
drai n pan.

(b) Qe the oil has drained fromthe axle, position the drain
pan under the nose box. Renove the nose box filler plug and then renove the
nose box drain pl ug.

(c) Ater al oil has been drained, renove any netal particles
fromthe nagnetic drain and filler plugs.

(d) Ooat the threads on the drain plugs wth seal ant and
install themsecurely.

(e) HIIl the nose box wth the proper lubricant until the
lubricant is level wth the fill hole. Qoat the threads of the fill plug
wth pipe sealant and tighten the plug securely. Followthe |ubrication
order for the correct oil. This holds true for the axle | ubricant.

(f) HIIl the axle wth the proper lubricant until the
lubricant is level wth the fill plug hole. Goat the threads of the fill
plug wth pipe sealant and tighten the plug securely.

(g Add two pints of axle lubricant through the hole for the
lubrication line at the top of the carrier cover.

h. Installation of an Axle Shaft and Cage R ng Assenbl y

(1) Position the ball socket in the strai ght ahead positi on.

(2) Lubricate the axle shaft bushing, the inner walls of the axle
bal | socket, and the polished surfaces of the axle shaft.

(3) Install the axle shaft and cage ring assenbly into the axle
housi ng.
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(4) Spread grease over the cage ring.

(5) oat the back of the skein wth silicone sealant, align the
narks, and install the skein on the bal | socket studs.

(6) Repeat the procedures on the other end of the axl e assenly.

i. Installation of the Védge Brake Conponents

(1) Aignthe narks and install the brake spider. |If, during the
i nspection of the spider, a problemwas found wth the actuating pl unger
housi ng, the spider nay be turned 180 degrees on the skein. The anchor
pl unger housi ng nay be used as the actuating pl unger housi ng.

(2) Oonnect the spring return bracket onto the spider and tighten
the capscrews securely. Install the 12 washers and new | ocknuts and tor que
the | ocknuts to 189 f oot - pounds.

(3) Toinstall the wedge brake assenbly, you nust performthe
fol | ow ng steps.

(a) oat the inside of the anchor plunger housing wth grease.

(b) Theninstall the left and right anchor plunger into the
anchor plunger housing. Mke sure the slots in the plungers aline wth the
capscrew holes. Install the capscrews and | ocking pl ates to secure the
anchor plungers. Bend the tabs on the | ocking plates to | ock the capscrews
in place.

(c) (heck the plungers for one inch free novenent in and out.

(d) Ooat the inside of the actuating pl unger housing wth
gr ease.

(e) Apply grease to the actuating plungers and install the
plungers into the actuating pl unger housing, naking sure the slots in the
plungers aline wth the capscrew hol es.

(f) MNow install the adjusting paws and springs into the
housi ng. Mike sure that the adjusting pawts go into the slots of the
actuating pl ungers.

(g) Apply grease to the rubber of the plunger seal s and

install themonto the adjusting bolts. Mke sure the grooved sides of the
seal s face towards the heads of the adjusting bolts.
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(h) Qoat the threads of the adjusting bolts wth grease and
install theminto the adjusting sl eeves.

(1) Turn the bolts in until they are just short of bottomng
on the plunger seals. Then install the snapring onto the adjusting bolts.

(j) Apply grease to the outside of the adjusting sl eeves and
install theminto the plunger housing. Carefully install the seals onto the
pl unger housi ng.

(k) Now install the adjusting paw capscrews and | ocki ng
plates into the housing. Bend the tabs of the |ocking plates, once the
capscrews are secure.

(1) Next, install the detent washers, retainers, and snaprings
on the adjusting bolts and place the adjusting bolts at the ends of the
pl unger housi ng.

(m Insert the wedge assenbly into the pl unger housi ng and
nake sure the wedge assenbly is properly seated.

(n) Repeat the procedures on the other end of the axle
assenbl y.

(4) Ater the wedge assenbly is inserted, install the air brake
chaner as fol | ows:

(a) Apply pipe sealant to the first three threads of the air
chanber and thread the air chanber onto the housing until it bottons out.

(b) Aign the service chanber port by backing the air chanber
out no nore than one turn to align the service port.

(c) @nnect the air brake chanber air |ine.

(d) Gonnect the battery ground cable, start the engine, and
build air pressure to nornal operating pressure, then turn off the engine.

(e) Next, have an assistant apply and hold a full brake
appl i cati on.

(f) Turn the collet nut by hand until tight then use a hammer
and drift pintotighten the collet nut 1 /2 turns nore, then rel ease the
brake pressure.

(g Check for air leaks at all connections.

[11-13



(h) Repeat the procedures on the other end of the axle
assenbl y.

(5 The last stepistoinstall the brake nounting hardware.

(a) Hrst, turn the two adjusting bolts in the actuating
pl unger housing all the way in.

(b) Next, place one brake shoe on top of the adjusting bolt
and the anchor pin. Hace the nounting screwthrough the rear of the spider
and through the triangl e opening in the brake shoe.

(c) Install the retainer plate, spring, washer and nut on the
nounting screw Do not tighten the nut at this tine.

(d) Install the upper return spring into the slot at the top
of the brake shoe and set the return spring on the spring bracket.

(e) Now install the lower return spring in the slot in the
bottomof the brake shoe.

(f) Wiile holding the remai ni ng brake shoe, connect the upper
and lower return springs into the slots of the renma ni ng brake shoe.

(g) PRull the renai ni ng shoe down onto the adjusting bolt and
the anchor; at the sane tine, nake sure the nounting screw cones through the
triangl e opening in the brake shoe web.

(h) Hold the brake shoe in place and install the retai ner
plate, spring, washer, and nut onto the nounting screw

(1) Tighten the two nuts until the holes in the nounting
screws for the cotter pins are visible. Install two new cotter pins through
the hol es and bend the end of the pins.

(j) Repeat the procedures on the other end of the axle
assenbl y.

j. Installation of a Hib and Drum Assenl y.

(1) Lubricate the axle skein wth grease.
(2) PHace the hub assenbly over the skein and brake assenbl y.

(3) Side the outer wheel bearing into the hub and install the wheel
bearing | ocknut on the skein, finger tight.
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(4) Tighten the locknut for the bearing prel oad. The adj ustnent of
the locknut is very inportant. It nust be tight enough to elimnate the end
play in the hub, but not too tight to cause excessive drag.

(a) To adjust the bearing prel oad, use a front wheel bearing
wench and tighten the | ocknut.

(b) Rotate the drumwhile tightening the | ocknut. Tighten the
locknut until it is tight against the outer bearing. Then | oosen the | ocknut
one quarter turn.

(c) If the locknut tightens half way between the slots in the
skein, it nay be turned over and reinstalled to obtain the proper position.
Aine the slot inthe locknut wth a slot in the skein.

(d) Install the | ockplate through the slot in the | ocknut and
intothe slot on the skein. Install the capscrew and new | ockwasher and
torque the capscrew to 25 foot - pounds.

(5) Pack the inside of the hub cap wth a hal f-inch of grease.

(6) Coat the mating surface of the hub cap with silicone seal ant and
install the hub cap onto the hub.

(7) Install new | ockwashers and nuts and torque the nuts to 130
f oot - pounds.

(8) Repeat the procedures on the other end of the axl e assenbly.

k. Performance of the Post Brake Mii ntenance (perations. Adjust the
brakes by turning the star wheel portion of both adjusting bolts until the
brake drumw |l not turn. Back off both of the star wheel s equal anounts
until 0.020 - 0.040 of an inch cl earance can be neasured between the center
of each brake shoe and the drum Repeat the procedures on the other end of
the axl e assenbl y.

|. Preparation of the \Vehicle For Qoperation

(1) Renove the axl e stands.
(2) Lower both ends of the axle assenbly.
(3) @nnect the battery ground cabl e.

4. | DENTIH CATI ON  LGCATI N AND FUNCTT ON F THE GOMPONENTS BVPLOYED | N THE
LVS BRAKE MECHAN SVE AND AXLE ASSEMBLIES (2, 3, A\D 4 AXLES
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a. onstruction of the No. 2, 3, and 4 Axle Assenblies. The No. 2, 3
and 4 axle assenblies are forged steel castings sinmlar tothe No. 1 axle
assenbly and, like the Nbo. 1 axle, each of these axl e assenbl i es houses the
axl e shafts and axle carrier. They al so provide a nounting place for the
brake chaner brackets and for the brake spiders and skeins to which the
brake shoes, hub and drumassenbl i es, and wheel and tire assenblies are
attached. The No. 3 assenbly axle al so incorporates an inter-axle
differential.

(1) The axle carriers act as differentials and distribute power to
the axl e shafts. The carriers are individually |ubricated wth gear oil.

(2) Theinter-axle differential is nounted on the front of the No. 3
axl e and distributes power fromthe transfer to the axle carriers of the No.
3 and No. 4 axl es.

b. The rear axl e brake nechani sns, as common to the No. 2, 3, and 4
axles, incorporate the spring brake air chanbers, slack adjusters, "S'
canshafts, brake shoes, hub and drumassenblies, axle shafts and the
necessary hardware to secure the conponents to the axl e assenbl i es.

(1) Spring brake air chanber. The spring brake chanber is a three-
section, dual -di aphragmtype air chanber. The top section contains a
powerful spring and an air diaphragmto conpress the spring. The | ower
section has a diaphragmthat is controlled by the brake treadle valve. Ar
pressure supplied to the top section wll conpress the powerful spring,
rel easing the parking brake. For service braking, air pressure enters the
| ower section and pushes agai nst the | ower di aphragm noving the actuator rod
down, applying the brakes. Wen the air pressure is rel eased, the service
spring forces the actuator rod in, noving the di aphragmto the rel eased
position. Wen the air pressure is released fromthe top section of the
chanber, the powerful spring wll push the actuator rod down, applying the
brakes. The chanber can be nanual |y rel eased by using the cagi ng bol t
| ocated on the center section of the air chanber.

(2) 9Yack adjuster. The slack adjuster is splined to the "S'
canshaft and is attached to the spring brake chanber actuator rod. The sl ack
adj uster contains a wormdrive nechani smthat can be adjusted to conpensate
for normal wear of the brake shoe |inings.

(3) "S' canshaft. The "S' canshaft is held in position by bushi ngs
and i s connected to the brake shoes by rollers. Wien the spring brake
chanber pushes the slack adjuster down, the "S' camrotates. Wen the "S'
camrotates, the shoes are forced out, applying the brakes. Wen the spring
brake chanber rel eases, the "S' canshaft is rotated in the opposite direction
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and the brake return springs pull the brake shoes away fromthe drum
rel easi ng the brakes.

(4) Brake spider. The brake spider is a casting attached to the No.
2, 3, and 4 axle housing to provide a nounting for the brake hardware.

(5 Brake shoes. Like the brake shoes on the front axle, the brake
shoes consist of a netal shoe wth alining riveted to the face of the shoe.
Two types of linings are used; asbestos and non-asbest os.

(6) Hib and drumassenbly. The hub and drumassenbl i es used on the
No. 2,3, and 4 axles are constructed the sane way and serve the sane purpose
as those on the No. 1 axle.

(7) Aleshaft. An axle shaft for the No. 2, 3, and 4 axles
provi des a neans to drive the hub and drumassenbl y nounted on the axle. The
axl e shaft is splined into the differential and is attached to the hub by
studs and nuts.

5. PR NJPLES OF CPERATI ON OF THE LVS BRAKE MECHAN SV AND AXLE ASSEMBLI ES
(2, 3, AD 4 AXLES)

a. "S'" GmQeration. The "S' cambrakes on the No. 2, 3, and 4 axles
are actuated by spring brake air chanbers. The upper section of the spring
brake chanber contains a large, powerful spring and a di aphragmto conpress
the parking brake spring. npressing this spring rel eases the parking
brake. The |ower section of the spring brake chanber is the service section
whi ch contains a diaphragm Wen air pressure is supplied to this section,
the diaphragmis forced down, forcing the push rod and the sl ack adj uster
down. As the slack adjuster noves, it rotates the "S' cam The brakeshoes,
which rest on the camthrough rollers, are forced outward agai nst the brake
drum Wen air pressure is released, the push rod is forced in by the
service spring, returning the "S' camto the rel eased position. The brake
shoes are pull ed anay fromthe brake drumby the return springs.

6. PEHRFCRVANCE G- SEQOND EGHHL.ON MANTENANCE ON THE LVS 2, 3, AND 4 AXLES
AND BRAKE MECHAN S\Vb

a. Preparation of the \ehicle for Brake M nt enance

(1) Raise both ends of each rear axl e assenbly.

(2) Position the axle stands, rated at 10 tons or greater, to
support the rear axles.

(3) B ock the wheels and drain the air system
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(4 Renove the tire and wheel assenblies.
(5) DOsconnect the air lines at the spring brake chanbers.
(6) Cage the spring brake chanbers by fol |l ow ng these steps.

(a) Renove the caging bolt, nut and washer fromthe side of
the air chanber.

(b) Renove the dust cover and insert the T-end of the cagi ng
bolt into the hole in the back of the air chanber. The T-end nust engage the
key-way inside the chanber then turn the caging bolt clockw se until it
stops, which is about 1/4 turn.

(c) Once the caging bolt is properly inserted, install the
washer and nut onto the caging bolt and tighten the nut until the spring is
fully caged.

(d) Wbtch the clevis, it nust retract as the nut is being
tightened. Wen the spring is fully caged, the caging bolt wll stick out
three inches.

(e) Repeat the procedures on the other end of the axle
assenbl y.

b. Renoval of a Hib and Drum Assenbl y

(1) Renove eight nuts, |ockwashers and dowel s and pull the axle
shaft out of the housing. There is one on each side of the axl e assenbly.

(2) Wsing the wheel bearing | ocknut wench, renove the wheel bearing
outer |ocknut and then renove the nut |ock. O scard the nut | ock.

(3) Renove the inner |ocknut, using the wheel bearing | ocknut

w ench.

(4 MNow pull the outer wheel bearing cone out of the hub.

(5 Renove the hub and drumassenbly fromthe axl e.

(6) Renove the hub fromthe drumonly if the studs, hub, or drumare
danaged.

(7) Check the wear sleeve on the skein for grooves or danage. If it
is danaged, split the wear sleeve and renove it.
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(8 Repeat the procedures on the other end of the axl e assenbl y and
on each end of the other two axl e assenbl i es.

c. Servicing a Weel Bearing

(1) Renove the wheel seal and inner wheel bearing cone fromthe
inside of the hub and discard the wheel seal .

(2) If the bearing cup is danaged or the wheel bearing cone is being
repl aced, renove the bearing cup fromthe hub.

(3) dean the inside of the hub and the wheel bearing cone and
bearing cup wth cleaning solvent. dean out the inside of the drumwth a
clean, oil free rag. Heavy dirt buildup can be renoved wth a wre brush or
the drumcan be steam cl eaned.

(4) Inspect the wheel bearing cone and bearing cup for pits, chips,
or signs of overheating. If danmaged, replace themas an assenbly.

(5 Inspect the hub and drumfor cracks and signs of overheating.
If the hub or drumfails inspection, replace it.

(6) If the bearing cup is renoved, install the bearing cup into the
hub.

(7) Install the inner wheel bearing cone and, using the seal
installation tool, install a new wheel seal.

(8 Wing theinstallation tool, install a newwear sleeve on the
axl e skein, if renoved.

(9 Repeat the procedures on the other end of the axl e assenbl y and
on each end of the other two axl e assenbl i es.

d. Renoval of the Rear Service Brake onponent s

(1) Carefully pry the two brake shoes anay fromthe "S' camand
renove the roller and pin assenbly fromeach brake shoe.

(2) Lift the bottombrake shoe and renove the single spring at one
end of the two brake shoes.

(3) Renove the two shoes fromthe axl e and then renove the two
renai ni ng brake springs.
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(4 Next, renove the cotter pin at the rear of the slack adjuster
and the clevis pin located in one of the holes in the slack adjuster arm
D scard the cotter pin.

(5 MNow renove the "C' clip on the canshaft at the rear of the
sl ack adjuster and discard the "C' clip.

(6) Renove the shinf{s) fromthe canshaft at the rear of the slack
adjuster. The nunber of shinfs) nay vary fromone unit to anot her.

(7) Mrk the slack adjuster and the canshaft and renove the sl ack
adj uster and washer fromthe canshaft. Mrking wll ensure proper
installation and aid in the adj ustnent upon installation.

(8 Renove the canshaft and two seals fromthe bracket and if the
bushi ngs in the bracket housing are worn, renove themal so. D scard the
seal s and canshaft bushings only if the bushings are renoved.

(9) Repeat the procedures on the other end of that axl e assenbly and
on each end of the other two axl e assenbl i es.

e. Renoval of a Brake Chanber and Spi der

(1) Tag and renove the two air lines fromthe brake chanber.

(2) Renove two nuts and | ockwashers and renove the air chanber from
t he nount i ng bracket .

(3 Renove four nuts and | ockwashers and renove the nounting bracket
fromthe rear of the brake spider.

(4) Match nark the brake spider to the axl e housing for proper
| ocation during assenbly, and renove ei ght | ocknuts and | ockwashers fromthe
axl e housing side of the spider. Renove the spider fromthe axl e housi ng.
O scard the ei ght | ockwashers.

(5 Repeat the procedures on the other end of the axl e assenbl y and
on each end of the other two axl e assenbl i es.

f. Inspection of the Service Brake Gonponents

(1) Inspect the brake linings for oil contamnation and repl ace the
brake shoes if oil is present.

(2) Check the brake linings for grooves, cracks, or wear and repl ace
the brake shoes if the lining is unserviceabl e.
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(3) Check the brake shoe web for bends, cracks or wear and repl ace
the brake shoes if danaged.

(4) Check the brake shoes for |oose rivets or el ongated hol es and
repl ace the brake shoes if the rivets are | oose.

(5 Inspect the canshaft for cracks or overheating.

(6) Inspect the camrollers and pins for cracks or overheating.
(7) Inspect the canshaft bearings and seals for wear or danage.
(8) Inspect the brake spider for cracks or overheating.

(9 Check the anchor pin for flat spots.

(10) (heck the spring brake chanber bracket for cracks, bends, or
br oken wel ds.

(11) Inspect the spring brake chanber for dents, cracks, or danaged
st uds.

(12) Inspect the spring brake chanber for damaged air fittings.
(13) Inspect the brake drumfor grooves or heat cracks.

(14) Al brake conponents that are danaged wll be replaced wth
servi ceabl e conponent s.

(15) Repeat the procedures on the other end of the axl e assenbly and
on each end of the other two axl e assenbl i es.

g. Installation of the Service Brake Gonponent s

(1) Hrst, alignthe narks and install the brake spider on the axle.
Torque the capscrews and new nuts to 180 f oot - pounds.

(2) Now install the spring brake chanber bracket onto the brake
spider. Install four capscrews and washers and tighten securely.

(3) If renoved, install new cambushings and seals into the brake
chaner bracket .

(4) Lubricate the canshaft, canshaft bushi ngs and seal s wth grease
and slide the canshaft into the brake spider and spring brake chanber
br acket .
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(5 Install the washer and sl ack adjuster onto the canshaft. Aine
the narks nade during renoval . Adjust the canshaft end play to wthin 0.005
- 0.045 inch by adding or renovi ng shins between the slack adjuster and "C
clip. Install anew"C clip and cotter pin on the rear of the canshaft.

(6) After the canshaft is adjusted, install the brake shoes, return
springs, camrollers, and pins onto the anchor pin and canshaft.

(7) Lubricate the canshaft at its lubrication fitting until grease
cones out by the slack adjuster, then lubricate the slack adjuster at its
| ubrication fitting.

(8 Thelast stepistoinstall the spring brake chanber onto the
spring brake chanber bracket .

(a) Position the air chanber so that the air fittings wil
point anay fromthe tire.

(b) Position the studs 1/8 inch fromthe bottomof the slots,
install the washers and nuts, and tighten the nuts.

(c) Adjust the clevis to allowthe pinto be installed easily
and install the clevis pin and a new cotter pin.

(9) Repeat the procedures on the other end of the axl e assenbly and
on each end of the other two axl e assenbl i es.

h. Installation of a Hib and Drum Assenbl y

(1) Side the hub and drumassenbl y over the skein and brake
assenbly. Be cautious not to nick the wheel seal on the skein.

(2) Now slide the outer wheel bearing cone onto the skein and into
t he hub.

(3) Install the inner wheel bearing | ocknut on the skein and prel oad
the bearings as fol |l ows:

(a) Sowy torque the inner |ocknut to 250 foot-pounds whil e
rotating the drumforward and backwar ds.

(b) MNow loosen the inner |ocknut until the nut turns by hand.

(c) Sowy torque the inner nut to 50 foot-pounds while
rotating the drumforward and backwar ds.
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(d) Back off the nut /8 turn. The hub should turn freely in
bot h directions.

(4 Install anewnut lock and then install the outer wheel bearing
| ocknut onto the skein.

(5 Torque the outer wheel bearing | ocknut to 250 f oot - pounds.

(6) Bend one tab of the nut | ock over the inner wheel bearing
| ocknut and one tab over the outer wheel bearing | ocknut.

(7) Side the axle shaft into the axl e housi ng.

(8 Install the axle nuts and washers and torque the axle nuts to 90
to 120 f oot - pounds.

(9) Repeat the procedures on the other end of the axl e assenbly and
on each end of the other two axl e assenbl i es.

i. Performance of Post Brake M ntenance (peration

(1) Unhcage the spring brake chanbers.

(a) Sowy unscrewthe nut on the caging bolt until the bolt
i s | oose.

(b) Renove the nut and washer.

(c) Turn the bolt counterclockw se and renove it fromthe air
chanfer .

(d) Install the bolt in the holder on the side of the air
chanber. The nut side of the caging bolt nust face anay fromthe tire.

(e) Install the washer and nut onto the caging bolt and
tighten the nut securely.

(f) Replace the dust cap in the air chanber.

(g0 Repeat the procedures for each spring brake chanber.
(2) Gonnect the air lines to the spring brake chanbers.
(3) Install the wheel and tire assenbli es.

(4) nnect the battery cabl es.
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(5 Sart the engine and build the air pressure to 80 to 90 pounds
per square inch.

(6) Shut down the engi ne and rel ease the parking brakes.
J. Adjust the service brakes on the rear axles.
(1) Measure brake adj ust nent .

(a) Wth an assistant hol ding the brake treadl e val ve down,
neasur e the di stance between the center of the yoke pin and the chanber
bracket. Record the neasurenent.

(b) Next, wth the brake treadl e val ve rel eased, neasure the
di stance between the center of the yoke pin and the chanber bracket. Record
t he neasur enent .

(c) MNow subtract the second neasurenent fromthe first
neasurenent. |If the difference is nore than two i nches on any one brake
assenbly, adjust all brakes on the No. 2, 3, and 4 axles.

(2) Adjustnent of the rear axle service brakes.

(a) If the brake shoes on one side of the No. 2, 3, or 4 axle
need adj ustnent, both sides of all three axl es nust be adj usted.

(b) Aways adjust the brakes on any pi ece of equi pnent that is
bei ng towed behind a LVS at the tine the LVS brakes are adj ust ed.

(c) Aways block the vehicle' s wheels to prevent personal
inury or property danage.

(d) Hrst, release the vehicle' s parking brake.
(e) Next, jack up the wheel to be adjusted and ensure that it
is free of the ground. Support the axle wth a jackstand that is rated at

ten tons or nore.

(f) Wing a 9/16 inch box end wench, tighten the adjusting
screwon the slack adjuster until the tire can no | onger be turned by hand.

(g) Ater the adjusting screwis tightened, back out the
adjusting screwthree clicks or one-fourth of a turn.
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(h) Ater the brake is adjusted, renove the jackstand and
repeat the adjustnent procedures until all brakes on No. 2, 3, and 4 axles
are adj usted.

k. Servicing a Rear Axl e Assenbl y

(1) Servicing a rear axle breather.
(a) The breather |ocations vary on each axle.

1 Ohthe No. 2 and No. 4 axles, the breathers are | ocated
on the top right side of the axl e housi ng.

2 Ohthe No. 3 axle, the breather is located on the top
left side.

(b) Qean the area around the breat her before renoving the
breat her and renove the breather fromthe top of each axl e assenbly.

(c) Qover the breather hole wth a shop towel to prevent
contamnation of the axl e assenbly.

(d) Qean the breather in cleaning sol vent and i nspect the
breather for danage. If the breather fails inspection, replace it.

(e) oat the threads of the breather wth pi pe seal ant and
install the breather into the axl e housing and tighten securely.

(2) Draining, inspection, and filling the rear axl e assenblies.

(a) Hrst, nmake sure the lubricant is warmprior to draining
the axles. Vérmlubricant wll drain faster.

(b) Position a drain pan under the axl e and renove first the
filler plug and then the drai n pl ug.

(c) For the No. 3 axle only, renove the nagnetic strai ner and
filler plug fromthe top of the differential carrier cover.

(d) Wen renoving the nagnetic drain plug and the nagnetic
strainer, look for netal particles that may cling to them

1 Swll anounts of fine particles are nornal and shoul d be
renoved fromthe nagnetic plug and nagnetic strainer.
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2 Llarge anounts or large particles nay be signs of future
axle failure. Qganizational units should evacuate the vehicle to the next
hi gher echel on of nai ntenance for determnation or repairs.

(e) Qean the pipe sealant fromthe threads of the nagnetic
and filler plugs and the openings in the axl e housi ng.

(f) Inspect all threaded areas for danmage and repair or
repl ace those itens that have failed the inspection.

(g) Coat the threads on the nmagnetic drain plugs wth pipe
sealant and install the plugs in the axl e housi ng.

(h) For the No. 3 axle only, coat the threads of the nmagnetic
strainer and install the strainer inthe differential carrier cover.

(i) HIIlI the axles wth lubricant until the lubricant is |evel
wth the check and fill hole and tenporarily install the filler plug finger
tight.

(j) Raisethe left side of each axle, one at a tine, eight
inches to allowthe lubricant to flowout to the wheel bearings. Lower the
axles and refill.

(k) Now raise the other end of each axl e the sane way, then
lower and refill again to the check and fill hole. Tighten the filler plug
on the No. 2 and No. 4 axl e securely.

(1) For the No. 3 axle only, add two nore pints of |ubricant
through the filler hole on top of the differential carrier housing. (oat the
threads of the filler plug wth sealant and install the plug in the housing.

(m Qperate the vehicle to warmthe |ubricant and i nspect for
any | eaks.

7. DAGNCH S GF THE MALFUNCTT ON NG LVS BRAKE MECHAN SVE AND AXLE ASSEMBLI ES

a. General
(1) The SLICE that you see on the screen lists sone of the
nal functions that pertain to the brake nechani sns and axl e assenblies and are
covered in the troubl eshooting section of the TM

(2) To quickly find the troubl eshooting procedure you need, use the
Synptomindex. Synptons are listed by conponents or systens.
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(3) Each nal function synptomgi ven for an individual conponent or
systemis foll oned by steps | eading to the cause of the nal function and the
actions required to correct it.

(4) Locate the nal function synptomthen thoroughly read and
carefully fol |l ow each step of the troubl eshooting procedures.

(5) Here are afewsinple rules to fol |l owwhen troubl eshoot i ng:

(a) ptain as nuch information fromthe operator as possibl e
about the nal function.

(b) Never overlook the possibility that the problemnay be a
sinpl e one and nay be repairable wth a sinpl e adj ust nent .

(c) Wse as many of your senses as you can to | ocate and
isolate problens. Look at it, listentoit, snell it, and feel it.

(d) We all available test equipnent to help find and isol ate
pr obl ens.

(e) Wenever possible, isolate the systemfirst and then the
conponent causi ng the nal functi on.

(f) Renenber, there is a cause for every failed part.
Wienever possible, determne the cause of the failure before assumng the
nal function is conpl etely repaired.

(g0 Wse proven autonotive theories and principl es when
t roubl eshooti ng the vehicl e.

b. Ml function: Braking is slow uneven, or brakes overheat.

c. Milfunction: Dfferential (s) Noisy.

d. Ae there any questions on howto find the procedure for diagnosing a
nal function? |If there are no questions, that is all we'll cover on
diagnosis. There is no need to cover each one word for word because you
won't renenber it, but nake sure you know where to | ocate the infornation.
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