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STUDENT QJTLI NE

MN NTAIN THE LVS DR VE TRAIN

LEARN NG ABIJECTI VES

1. Termnal Learning (bjectives: Qven an LVS TM2320-20/ 12A, LI 2320-
12/9B, tools, and equi pnent, performsecond echel on nai nt enance on the LVS
drive train, per the reference. (3521.13.18)

2. Enabling Learning (bj ecti ves:

a. Qven an LVS TM2320-20/ 12A, LI 2320-12/9B, tools, and equi pnent,
performsecond echel on nai nt enance on the LVS transmission, per the reference.
(3521.13. 183)

b. dven an LVS TM2320-20/ 12A LI 2320-12/9B, tool s, and equi pnent,
performsecond echel on nmai nt enance on the LVS transfer system per the
references. (3521.13. 18b)

c. QGven an LVS TM2320-20/ 12A, LI 2320-12/9B, tool s and equi pnent,
performsecond echel on nai nt enance on the propel | er shaft system per the
references. (3521.13.18c)

QUJTLI NE

1. |DENTTHCATION LGCATIAN  AND AUNCTT ON GF THE GOMPONENTS GF THE LVS
TRANSM SS ON

a. The M48 enpl oys a Detroit Alison HI 740-D aut onati ¢ transm ssi on.
Thi s nodel transmssion has four forward speeds and one reverse speed. The
transmssion shifts automatically in all ranges. The nane plate is | ocated on
the right rear side of the transmssion. The nane plate displays the
transmssion seria nunber, part nunber, and nodel nunber. The transmssion's
net weight is 840 pounds and it has an oil capacity of 36 quarts. The driving
ranges are: Drive, Dive 1, Dive 2, Drive 3, and Reverse.
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b. External FHlter. The external filter is a spin-on-type filter. It
is located on the right fender between the hydraulic reservoir and the fuel
t ank.

c. Gvernor. The transmssion governor is a centrifugal assenbly,
driven by a gear attached to an output shaft. Gvernor pressure is
proportional to transmssion output speed. Conbi ned wth nodul at or pressure,
it regul ates autonatic shifting in the transmssion.

d. Mbdul ator Actuator. An air operated nodul ator actuator is |ocated on
the left side of the transmssion. The nodul ator actuator controls a
nodul ator val ve inside the transmssion. As previously stated, the nodul ator
val ve and governor work together to regul ate autonati c shifting in the
transmssi on by changing oil pressure.

e. Neutral Safety Sntch. The neutral safety swtch prevents the engine
frombeing started when the transmssion is in any gear other than neutral .
The neutral safety swtchis attached to the shift |ever bracket bel owthe
shift control |ever, which is cab nounted.

f. H Idle Neutral Sntch. The H idle neutral swtch prevents the
engi ne fromgoing to high idle when the wnch is activated and t he
transmssion is in any gear other than neutral. It is located on the |eft
side of the transmssion, forward of the nodul ator actuator.

g Shift Gntrol. A cab-nounted shift control is used to select the
appropriate forward or reverse gear as required by driving conditions. The
shift control is connected to the transmssion through a cabl e.

h. Lockup Solenoid Valve. An electrically controlled | ockup sol enoi d
val ve senses operation of the engine brake and control s the transmssion
| ockup clutch. The | ockup solenoid valve is |ocated at the left front of the
t ransm ssi on.

i. QI oler. The transmssion oil cooler is nounted on top of the
engine radiator. QI flows fromthe transmssion to the oil cooler. The oil
is then cooled as the air is noved past the oil cooler by the engine fan. The
cool oil then flows back to the transm ssion.

j. Breather. The breather is used to vent internal pressure wthin the
transmssion. It alsowll indicate when the transmssion is overfilled wth
oil by blowng the oil through the breather vent. The breather is |ocated on
the front of the transmssion on the top right side.

k. Tenperature Sending Lhit. Aresistant-type tenperature sending unit
transmts current to the dash gage. The nornal operating tenperature i s 160-
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200 degrees Fahrenheit. The tenperature sending unit is on the top right side
of the transmssion, forward of the breather.

|.  Transmission Lockup Santch. The transmssion | ockup swtchis
| ocated on the bottomof the transmission. This swtch senses when the | ockup
clutch is engaged. The lockup clutch is |ocated inside of the transm ssion.

m Torque onverter Housing. The torque converter housing i s nachi ned
fromcast alumnum The front of the housing is nachined to nate wth the
engi ne flywheel housing. The rear of the housing is nachined to nate wth the
front support and val ve assenbly and the transmssion housing. The converter
housi ng encl oses and supports the torque converter and an i nput driven oil
punp assentl y.

2. PRINJPLES Gk CPERATI ON CF THE MK4A8 TRANSM SS ON ASSEMBLY

a. The Detroit Alison HI 740-D Transmission is very simlar to the
Alison M 654CR Transmission used in the 900 series vehicles. The one naj or
di fference between the two is that the HI 740-D transmssion i s a four-speed
autonatic and the 654CR transmssion is a five-speed autonatic. Anot her
noti ceabl e difference is the outside housing. The HI 740-D transm ssi on
housi ng has ribs and the 654CR does not.

b. The Alison HI 740-D autonatic transmssion includes a hydraulic
torque converter, a planetary gear train, and a hydraulic control systemt hat
autonatical |y changes gear ratios and supplies pressure to apply the cl utches.
The torque converter nmultiplies engine torque during starts and acts as a
hydraul i ¢ cushi on between the engine and gearing. The clutches and gear sets
provi de four forward speeds and one reverse speed. The torque converter
| ockup clutch is used for naxi nrumfuel econony and engages automatically after
the vehicle is rolling.

3. CGRGAN ZATI ONAL MANTENANCE RESPONS Bl LI TTES FCR THE LVS TRANSM SS ON
ASSHBLY

a. The organizational nechanic is responsible for the repl acenent of the
fol | ow ng conponent s:

(1) shift control,
(2) shift cable,
(3) governor,

(4) nodul at or act uat or,
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(5) internal and external filters,
(6) oil filter bracket,

(7) transmssion oil cool er,

(8) breather, and

(9 neutral safety swtch.

b. The organizational nechanic is also responsible for repairing the
shift control, adjusting and inspecting the shift cable and neutral safety
swtch, servicing the transmssion assenbly, inspecting the transmssion oil
cool er, and inspecting and servicing the breather. Inspection and, if
required, replacenent of the oil cooler and filter hoses is al so an

organi zati onal nai ntenance responsi bility.

4. REPA R A\D TEST PROCEDURES FCR THE LVS TRANSM SS ON ASSHVBLY

a. Servicing the LVS Allison HI 740-D Autonati ¢ Transm Ssi on

(1) Sin-on filter. The external, spin-on filter is repl aced every
3000 mles or semannual Iy, whichever cones first. Replacenent of the filter
i s acconplished in the fol | ow ng nanner.

(a) Before renoving the filter, place a suitabl e contai ner under
it tocatchthe fluidthat wll be lost. To renove the filter, turnit
counterclockw se until it can be renoved. The filter nust be discarded in
accordance wth local BPA regul ations when it is renoved.

(b) Toinstall anewfilter, put alight coat of clean oil on the
seal ring. Aignthe filter wth the filter base and turn it clockw se until
the seal contacts the filter base. Tighten the filter an additional two-
thirds of aturn after the seal has contacted the filter base.

(2) Transmssion fluid.

(a) General. Qganizational naintenance i s responsible for
periodically replacing the MK48 transmssion oil. The intervals for draini ng
and refilling the transmssion oil are prescribed in the | ubrication
instruction for the MK48, LI 2320-12/9. That LI requires that the
transmssion oil be changed every 3,000 miles or semannual |y while the
vehicle is under warranty. After the warranty period, the requirenent for
changing the transmssion fluid wll be determned by anal ysis of oil sanpl es
that wll be taken after every 25 hours of operation or 30 days, whi chever
cones first, if laboratory support is available. |If oil analysis |aboratory
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support is not available after the warranty expires, the transmssion oil wll
continue to be changed every 3,000 mles or semannually.

(b) Engine lubricating oil CGEHXO 10 is prescribed for use in the
transmssion for all tenperatures above zero degrees Fahrenheit. Engine
lubricating oil CEAis required when the tenperature the vehicle wll be
operated in is expected to be bel ow zero degrees Fahrenheit.

(c) Again, LI 2320-12/9 explains the oil repl acenent requirenents
for the transmssion in detail and shoul d al ways be checked bef ore repl acenent
i s acconpl i shed.

(d) Precautionary requirenents. There are several requirenents
that nust be satisfied in conjunction wth replacing the transmssion oil.

1 Frst, it is necessary to chock the wheels of the vehicle
to be serviced to prevent personal injury.

2 Next, it nust be renenbered that the newoil to be added
to the transmssion nust be handl ed in clean contai ners to prevent
contamnants fromentering the transmssion.

3 Aso, it is necessary to renenber that contai ners which
have been used for antifreeze or engi ne cool ant sol utions nust not be used for
transmssion oil .

4 FHnally, it is necessary to thoroughly clean around the
oil filler tube before renoving the dipstick to prevent dirt fromentering the
transmssion. After renoval, the dipstick should be placed in a clean area
while you are filling the transmssion.

(e) Todrain and refill the transmssion, the fol |l ow ng
procedures wll be used.

1 Sart the engine and operate the transmssion through its
gear ranges to bring the transmssion oil up to operating tenperature, 160-220
degrees Fahrenheit. This is done so the oil wll drain quicker. Shut the
engi ne down when the transmssion oil reaches the desired tenperature.

2 Pace a contai ner under the transmssion drain plug to
catch the used transmssion oil. The capacity of the transmssion is 36
guarts so you wll need a large container. To drain the oil, sinply renove
the drain plug. Alowsufficient tine for the oil to drain conpl etely.
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3 Wen the transmssion is conpletely drained, reinstall the
drain plug and torque it to the proper specifications as prescribed in the
techni cal nanual .

4 To fill the transmssion, renove the transmssion dipstick
and pour oil through the filler tube until the oil level is at the bottom of
the cold run band on the dipstick.

a Youwll notice on the SLIDE that the transmssion
oil dipstick has two bands. The lower band is the cold run band. If the
transmssion oil tenperature is at or bel ow 160 degrees Fahrenheit, as it
would be if you were just filling the transmssion, the oil |evel should be at
the col d run band.

b If the transmssion oil tenperature is above 160
degrees Fahrenheit, the transmssion oil is at the correct level when it is in
the hot run band.

¢ Replace the transmssion dipstick.

d The proper way to check the transmssion oil level is
to nake sure the vehicle is on level ground and then start the engine. Next,
operate the transmssion shift lever through all its drive ranges to warmthe
transmssion oil to above 160 degrees and fill all the cavities in the
transmssion. Then, wth the engine at idl e speed and the transmssion in
neutral, pull out the transmssion dipstick. The transmssion oil |evel
should be in the hot run band; if it is not, add or renove oil until the oil
level is in the hot run band.

e Replace the transmssion dipstick.

f (heck the oil level several tines to obtain an
accur at e readi ng.

g Qperation of the vehicle when the transmssion is

overfilled causes the transmssion to overheat and wll result in irregular
shift patterns.

(3) Per information contained in the lubrication instruction, the
internal transmssion filter is changed only during transm ssi on overhaul ;
therefore, we wll not gointo further detail about it.

5. | NSPECT THE LVS ALLI SON HT 740- D AUTQMATI C TRANSM SSI N AND ASSOO ATED
COMPONENTS
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a. Begin by checking the transmssi on housi ng for cracks, broken hol di ng
fixture tabs, and signs of |eaks. A so check for el ongated nounting capscrew
hol es and for danage to any threaded surfaces that are visible.

b. Next, inspect the oil pan for cracks, dents or holes. A so check for
war page on the gasket nating surface and danaged capscrew hol es.

c. Now check the transmssion output shaft seal for signs of oil
| eakage.

d. @ntinue your inspection by checking the shift control and shift
control cable.

(1) Mke sure the shift control and shift control cable are not
binding and that the shift control works snwoothly.

(2) Aso, check the shift control cable for kinks and the cabl e cover
for gouges.

(3) onplete the inspection of the shift control by naking sure it is
securely nounted and that the |inkage has no | ooseness or worn parts.

e. The next itemto check is the transmssion breather. Inspect the
breat her cap for danage or dents. Check the breather for |oose nounting or
damaged threads. Check for evidence of |eaking through the breather; this is
an indication of the transmssion being overfilled.

f. Nowinspect the transmssion cooler. Inspect the cooler for |eaks or
damaged fins. Check for clogged or bent fins. GCheck for |oose nounting and
worn or danmaged nounting capscrews.

g. To conplete the inspection, inspect the transmssion cool er |ines and
fittings for frays, cuts, and gouges. Check the threads for danage or | oose
connecti ons.

6. TESTING THE LVS ALLI SON HI' 740- D AUTQVATI C TRANSM S5 ON

a. The nethod that | wll describe is not 100%accurate; however, it can
be used to hel p determne if the vehicle shoul d be evacuated to a hi gher |evel
of mai ntenance for further testing. Before the actual road test, there are
sone safety precautions you nust consider and sone prelimnary checks that you
nust nake.

(1) Gheck the engi ne naxi numno-| oad governor setting. The engi ne
shoul d be governed at 2250 rpm To performthis check, set the vehicle' s
par ki ng brake, place the transmssion range selector in the neutral position

[11-7



and start the engine. Wen the engine is sufficiently warm press the

accel erator pedal to the floor. The engine should go to its naxi numno-| oad
governor setting of 2250 rpm |f the governed speed is not correct, the road
test of the transmssion cannot be acconplished. Notify your supervisor.

(2) The tenperature of the transmssion fluid nust be between 160- 220
degrees Fahrenheit during the test and the tachoneter shoul d be operating

properly.

(3) To conduct the road test, you shoul d sel ect an area where you can
safely start froma standstill and accel erate at full-throttle to road speed.
If possible, have an assistant ride wth you to observe the tachoneter as you
drive the vehicle.

b. To conduct the actual test, whichinreality is an operationa road
test, place the transmssion range selector inthe "D', or drive position and
accelerate to full throttle. Note the upshift points; each shift shoul d occur
at 100 rpmbel ow t he engi ne naxi numno-| oad governed speed. |If the upshifts
do not occur at the proper engine speed, notify your supervisor.

7. REPAR Gk LVS ALLI SON HI' 740- D AUTQVATI C TRANSM SS ON ASSEMBLY GOMPONENTRY

a. Neutral Safety Sntch. The first task you wll be required to
acconplish is to renove the neutral safety swtch. The procedures are as
fol | ons.

(1) DO sconnect the vehicle batteries.

(2) Wth the batteries disconnected, renove the access panel next to
the shift control and the skid plate grill for accessibility.

(3 MNowrenove all nylon ties and the el ectrical tape hol ding the
wres to the shift cable.

(4) Tag and disconnect the three wres fromthe shift control.

(5 After the wres are disconnected, renove the capscrews that hol d
the boot in place and slide the rubber boot down and back out of the way.

(6) MNowrenove the cotter pin and washer fromthe neutral swtch.
D scard the cotter pin.

(7) The next step is to renove the hardware that is used to attach

the neutral safety swtch to the shift |ever bracket and renove the neutral
safety swtch.
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b. Shift Gontrol. The renoval of the shift control is acconplished in
the fol | ow ng nanner.

(1) Hrst, renove the cotter pin and washer that attach the cable
anchor to the shift lever bracket. D scard the cotter pin. Next, renove the
clanp that holds the shift cable to the shift |ever bracket. Two bolts, their
nuts, and washers nust be renoved. A this point you can pull the shift cable
anay fromthe shift |ever bracket.

(2) Now working inside the vehicle cab, renove the four Phillips
head screws and the star washers that retain the shift control unit. A this
tine you woul d be able to renove the shift control .

(3) Nowthat the shift control is renoved, you can disassenble it,
inspect it, replace any defective parts, and reassenble it for installation.
The shift control is disassenbled for repair in the foll ow ng nanner.

(a) The first step in disassenbly is to renove the capscrews and
the star washers that retain the cabl e nounting strap.

(b) Next, you shoul d | cosen the capscrewthat retains the shift
| ever and renove the shift | ever.

(c) Wth the shift | ever renoved, you can renove the gate plate
assenbly by renoving the four |ocknuts that hold it in place. D scard the
| ocknut s.

(d) Nowthat the shift |ever is disassenbl ed, you can cl ean and
inspect all of its parts. Replace any defective conponents.

(e) Reassenbly of the shift control is acconplished in the
reverse order of disassenbly. However, all of the attaching nuts nust be
torqued to a specific torque value. V¢ wll not teach the torque val ues in
the classroom You shoul d al ways consult the vehicle technical nanual to
obtain the correct torque specifications during reassenbly of any conponent.

c. Shift ontrol Gable. To renove the shift control cable, you nust
acconpl i sh the fol | ow ng st eps.

(1) Previously you were taught howto renove the neutral safety
swtch and the shift control. In the process of acconplishing those tasks you
di sconnected the shift control end of the shift control cable.

(2) To conplete the removal of the shift control cable, renove the
two capscrews and | ocknuts fromthe clanp at the transmssion end of the shift
control cable. D scard the | ocknuts.
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(3) A sorenove the cotter pin and washer that retain the cabl e
anchor. Now you can detach the transmssion end of the shift control cable
fromthe transmssion shift |ever.

(4) To renove the shift control cable fromthe vehicle, cut the nylon
ties that hold the cable in place and renove the cabl e.

d. Installation of the shift control and shift control cabl e.

(1) Installation of the shift control. H ace the assenbl ed shift
control inits position on the side console and secure it in place wth four
screws and new starwashers. Tighten the screws securely.

(2) Installation of the shift control cable. Install the shift
control cable in the fol |l ow ng nanner.

(a) Check the shift control cable to nake sure it is fitted wth
jammut s and cabl e anchors on each end.

(b) Next, connect the shift control cable to the transmssion
shift lever and secure it in place wth a washer and a new cotter key.
Tighten the jammut on the transmssion end of the cabl e agai nst the cabl e
anchor. Nowinstall the clanp to the transmssion end of the shift control
cable and secure it in place wth its capscrews, washers, and new | ocknuts.

(c) A this point, check the position of the shift |ever and
place it inneutral if it isnot inthat position. You nust al so nake sure
the transmssion is in neutral. To do so, push the transnission shift |ever
all the way to the rear and then nove it forward one click.

(d) Oontinue the installation of the shift control cable by
pl aci ng the rubber boot on the cable, installing the clanp, and attaching the
cabl e anchor to the shift |ever bracket wth a washer and cotter pin. You nay
have to turn the cable anchor in or out to nake it fit snoothly into the hol e
on the shift lever bracket. Do not forget to tighten the jamut agai nst the
cabl e anchor.

d. Installation of the neutral safety swtch.

(1) If the swtch you are going to install is a newone, you wll
have to attach nal e butt connectors to the white and green wres on the
swtch. You wll also have to cut the black and red wres back to w thin one
inch of the neutral safety swtch. The black and red wres are not used in
this installation.
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(2) Position the neutral safety swtch on the shift |ever bracket and
secure it wth the capscrew spacer, washer, and nut, finger tight.

(3 Next, install the plunger of the neutral safety swtch onto the
shift lever. It wll fit into either of two holes. Use the forward hol e.
Secure the plunger wth a washer and a new cotter pin.

(4 Nowthe swtch nust be adjusted; you will need a multineter and
it nust be conditioned for continuity testing.

a Frst, place the transmssion shift lever in neutral.

b Next, connect the multineter |eads to the white and green
wres on the neutral safety swtch. Polarity is of no concern during this
procedure. Myve the neutral safety swtch back and forth until you find a
position where the nultineter indicates zero ohns. VWdrking carefully so as
not to nove the swtch, tighten the capscrew securely. Recheck to nake
certain the nultineter still indicates zero ohns after the neutral safety
swtch is secured in place.

(5 MNowyou would slide the boot up over the wres and secure it in
pl ace wth four capscrews and washers.

(6) Al that remains to be acconplished is to plug the wres into the
connectors and wap themwth electrical tape. Do not forget toinstall the
access cover and skid plate grill.

e. As you know it is the responsibility of the organizational
nai nt enance nechani c to repl ace the governor, nodul ator val ve, transm ssion
breat her, and oil cool er.

(1) Each of these conponents is very easy to renove and repl ace;
therefore, we wll not cover the procedures in the classroom The SLICE that
you see shows the | ocation of each of these itens.

(2) If you are involved wth the repl acenent of any of the
conponents, consult the vehicle' s technical nanual .

8. DAGNHS GF MALAUNCTIONS IN THE LVS ALLI SON HT' 740- D AUTCMATI C
TRANSM SS ON

a. General

(1) The SLIDE that you see on the screen lists the nal functions that
we w il cover.
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(2) Wiat | want you to dois totell ne howto diagnose each of the
nal functions. The required infornation is in your technical manual and that
is where you wll find the answers to the questions | wll ask.

b. Milfunction No. 1. (Transmission oil tenperature gage stays above
250 degrees Fahrenheit)

Sep 1. (Check for a clogged transmssion external oil filter. If
clogged, replace the filter. If the filter is not clogged, check for a
restricted oil cool er.

Sep 2. (heck for arestriction or clogged oil cooler. |If restricted
or clogged, clean or replace as necessary. |If no restrictionis found and the
oil cooler is not clogged, check for a danaged breat her.

Sep 3. Check for a clogged or damaged breather. |f clogged or
danaged, clean or repl ace as necessary. |If the breather is not clogged or
damaged, refer the problemto Internediate Mi ntenance. |If the student
provi des the incorrect response, refer himher to the correct page in the
techni cal nanual .

c. Milfunction No. 2 (Transm ssion Noi sy)

Check the fluid level. If the fluid level is not correct, add
transmssion fluid as needed. If fluid level is correct,
refer the problemto Internedi ate Mi ntenance. |f the student
response is incorrect, refer himiher to the correct page in the
techni cal nanual .

d. Milfunction No. 3 (Transmission wll not shift into gear.)

e. Milfunction No. 4 (Transmssion slips out of gear or operates
erratically.)

Check the shift Iever and |inkage for proper adjustnent or
danmage. |If not damaged or misadjusted, notify Internediate
Mai ntenance. |f the student response is incorrect, refer
himher to the correct page in the technical nanual .

f. Milfunction No. 5 (Transmssion | eaks)

Sep 1. Check for a loose or damaged oil pan or gasket. |If they are
| oose or danaged, replace or repair as needed. |f they are not |oose or
danaged, check the oil cool er.
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Sep 22 (heck for a loose or danaged oil cooler or lines. |If they
are | oose or danaged, repair or replace as needed. If they are not |oose or
danmaged, check the breat her.

Sep 3. Check for a clogged or damaged breather. |1f the breather is
cl ogged or danmaged, service or replace the breather. If it is not clogged or
danaged, check the transm ssion housi ng.

Sep 4. (heck the transmssion housing and seals for damage. If they
are danaged, send the transmssion to Internedi ate Mintenance. |If it is not
danmaged, check inside the torque converter housing.

Sep 5. Renove the cover fromthe top of the torque converter housi ng
and check for oil. |If there are signs of oil, notify Internedi ate
Mai ntenance. |If there are no signs of oil, this problemnust then be referred
to Internedi ate Mai ntenance. |If the student response is incorrect, refer
himher to the correct page in the technical nanual .

g. Mlfunction No. 6 (Transmssion oil being throan fromthe filler
tube.)

Sep 1. Check for a loose, mssing, or wong dipstick. If it is
| oose, mssing, or the wong type, tighten or replace as needed. If the
dipstick is not 1oose, mssing or the wong one, check the oil |evel.

Sep 22 Check for too high of an oil level. If oil level is too
high, drain as needed. If oil level is correct, check the breather.

Sep 3. (heck for a clogged or danaged breather. |If the breather is
cl ogged or danmaged, service or replace as needed. If it is not clogged or
damaged, refer the problemto Internediate Mi ntenance. |If the student
response is incorrect, refer himther to the correct page in the technical
nanual .

h. Ml function No. 7 (Excessive creep in first and reverse gear.)

i. Mlfunction No. 8 (Transmssion oil dirty)

Sep 1. Check that the oil changes have been done at the proper
intervals. |If the oil was not changed, change the oil. If the oil has been
changed, check the oil filter.

Sep 22 Check for a danaged oil filter. |If it is danmaged, repl ace
the oil filter. If it is not danaged, check for overheating.
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Sep 3. (heck the tenperature gage for overheating. If the
transmssion is not overheating, refer the problemto Internedi ate
Mii ntenance. |If the student response is incorrect, refer hiniher to the
correct page in the technical nanual .

j. Mlfunction No. 9 (Autonmatic shifts occur at too high or too lowa
speed. )

Check for a proper oil level. |If theoil level is wong, drain
or add oil as needed. If the oil level is correct, refer the
probl emto Internedi ate Mintenance. |f the student response
isincorrect, refer himher to the correct page in the

techni cal nanual .

k. Ml function No. 10 (Transmssion shifts rough.)

Check for a | oose, damaged or misadjusted shift |ever and
linkage. |If they are not |oose, danaged, or m sadj usted,

refer the problemto Internedi ate Mintenance. |If the student
response is incorrect, refer himiher to the correct page in the
techni cal nanual .

|. Ml function No. 11 (Mehicle noves in neutral .)

Check the linkage for | ooseness, danage or misadjustnent. |f
the linkage is correct, refer the problemto Internedi ate
Mii ntenance. |If the student response is incorrect, refer
himher to the correct page in the technical nanual .

m Ml function No. 12 (Transmission slips in all gears.)

Check for lowoil level. If theoil level islow fill to the
proper level. If the oil level is not low refer the problemto
Internedi ate Maintenance. |f the student response is
incorrect, refer himher to the correct page in the vehicle
techni cal nanual .

9. | NTRIDUCTI ON TO AND PR N PLES OF CPERATI ON CF LVS TRANSFER AND I TS
GMPONENTS)

a. The purpose of the transfer assenbly, as you shoul d renenber fromthe
class on operation, is to provide a neans of transferring power to both axles
on the MK48 and both axles on the trailer.
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b. The transfer enpl oyed on the M48 is a two-speed unit nade by the
Gshkosh Truck Gor porat i on.

(1) The nodel nunber of this transfer is DA-100.

(2) The transfer assenbly is nounted in the vehicle driveline
immedi ately behind the transmssion. It transfers power dowward for
distribution to the front and rear propel |l er shafts.

c. Briefly, this is how power flows through the transfer.

(1) The input shaft receives power fromthe transmssion by way of a
propel | er shaft and it drives the two-speed shift shaft and the transfer’s
| ubrication punp.

(2) The two-speed shift shaft transmts its power to a | ockabl e
differential located in the transfer.

(a) The differential assenbly is provided to allowfor the
different front and rear output speeds that are encountered when the vehicle
IS cornering.

(b) An air actuated differential |ocking nechanismallows the
operator to lock out differential action for positive transfer of power to
bot h out put shafts under wheel slippage conditions.

(3) The differential drives both output shafts. Notice that the
front output shaft is driven directly fromthe differential and that the rear
output shaft is driven through an idl er gear.

10. | DENT H CATI N LGCATI AN AND FUNCTI ON G- SHLECTED EXTERNAL TRANSHER
ASSHVBLY COMPONENTS AND THE TRANSHER GONTROLS

a. The transfer's lubrication punp is nounted at the top rear of the
transfer case. It is driven by the transfer input shaft. The |ubrication
punp ensures the proper lubrication of all the noving parts in the transfer
assenbl y.

b. There is a speedoneter transducer nounted on the rear of the transfer
case. |Its purpose is to convert the rotational speed of the idler gear in the
transfer assenbly to an electrical signal that the speedoneter receives,
interprets, and indicates in mles per hour.

c. The two-speed shift |inkage connects the cab nounted shift |ever to
the shifter shaft on the front of the transfer. The shift |ever and shift
shaft provide for shifting the transfer to either Iowor direct range.
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d. Alockup air chanber |located on the right front of the transfer
provides for locking and unlocking the differential in the transfer. As
previously stated, when traction is poor the differential action in the
transfer can be | ocked out so that both output shafts turn at the sane speed.
An air operated swtch, located in the cab, controls the operation of the
differential inthe transfer through the | ockup air chanber.

11, GRGAN ZATI ONAL WA NTENANCE RESPONS Bl LIETTES FAR THE MKA8 TRANSHER
ASSH\BLY

a. As an organizational nai ntenance nechani c you are responsibl e for
repl acing the fol | ow ng conponent s:

(1) shift Iinkage,

(2) shift Iever,

(3) lockup air chanber,

(4) lubrication punp,

(5 lubrication lines, and

(6) the breather.

b. You are al so responsible for servicing the transfer assenbly wth

| ubricant, adjusting the shift |inkage, and inspecting and servicing the

br eat her .

12, SHRM A NG THE M48 TRANSHER ASSEMBLY AND ADJUSTMENT CF THE 2-SPHED SHFT
LI NKACGE

a. Servicing the Transfer Assenbly

(1) The transfer case housing forns a sunp for the lubricating oil.

(a) The oil inthe transfer case nust be changed between the
first 500 and 1000 m|es of operation.

(b) After theinitial oil change, the oil |evel nust be checked
every 3,000 mles or semannual |y and changed every 6,000 miles or annually.
Lubrication Instruction LI 2320-12/9 expl ains the oil repl acenent requirenent
and it shoul d be consul ted before checking or changing the oil.

(2) Todrain and refill the transfer case use the follow ng
pr ocedur es.
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(a) Hrst, operate the vehicle in order to get the transfer
|ubricant to nornal operating tenperature. Stop the vehicle on a |l evel
surface, stop the engine, and chock the wheels. Mking certain the transfer
ol | 1s warmacconpl i shes two purposes.

1 (ne, the oil wll drain quicker and nore conpl etely when
it iswarmthanit wll if it is cold.

2 Secondly, any contamnants that nay be present in the oil
w il be suspended in the oil as aresult of the oil being circulated and w ||
| eave the transfer wth the draining oil. |f those contamnants were al | oned
to settle into the bottomof the transfer case, they mght not drain off.

(b) Now position a drain pan capabl e of holding at |east 10
guarts of oil under the transfer case drain plug. Be careful not to burn
yoursel f on the hot driveline conponents. Now renove the bottomdrain pl ug
and the fill plug to create an air flow which aids in the flowof the fluid.

(c) Ater the oil has been conpl etely drai ned, renove the
lubrication line fromthe strai ner el bow

(d) Next, we wll renove the strainer elenent that is used to
renove contamnants before the oil is drawn up to the lubrication punp. To
renove the el bow turn the el bow countercl ockw se and pull it out. The
strainer is pernanently attached to the el bow

(e) Ater the transfer case has been conpletely drained and all
pl ugs have been renoved, the next step is to clean all of those parts.

1 The plugs and fittings nust have all of the old pipe
seal ant renoved.

After that, thoroughly clean the strai ner of any deposits

N

or sl udge.

(f) The next step is to apply new pi pe seal ant to the plug and
el bow t hr eads.

(g0 Now install the strainer elbow The el bow nust be at the 2
o' clock position after it is tightened. This allows for the lubrication |ine
to be installed wthout having to kink or stretch it. Nowinstall the
lubrication line onto the el bow

(h) The next stepistoinstall the drain plug and tighten it
securel y.
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(1) Now you can replenish the transfer case wth oil. Renenber
to always refer to the lubrication order for the proper oil and procedures
before you fill the transfer case wth oil. FIl the transfer case wth oil
until the oil reaches the fill plug hole.

(j) Once the oil starts seeping fromthe fill plug hole, install
the fill plug and tighten it securely.

(k) Qheck the elbow line and plugs to nake sure there are no
signs of |eaks.

b. Adjustnent of the 2-Speed Shift Linkage. Adjustnent of the 2-speed
shift linkage is a responsibility of the organi zati onal nai ntenance nechanic
and wll be covered in detail later in the | esson under conponent repl acenent.

13. I NSPECTION F THE LVS TRANSFER ASSH\VBLY

a. Begin by inspecting the input flange and the front output flanges for
signs of oil |eaking around the seal s.

b. Next, inspect the | ockup air chamber and decl utch housing for |eaks
and cracks.

c. To check the oil level inthe transfer case, renove the fill plug and
check to nake certain that the oil level is up tothe bottomof the fill plug
hol e. Renenber that the vehicle nust be parked on a | evel surface.

d. Next, check the 2-speed shift |inkage for |ooseness, ni sadjustnent,
or danage.

e. Inspect the transfer assenbly air breather. Check to nake sure
there is no build up of debris around the breather cap. A so, check to see
that the breather is not loose in the nounting plate and that it is not
danaged or broken.)

f. Aso, inspect all of the bearing covers for |eaks and cracks.

g. Now inspect the lubrication punp for | cose nounting capscrews,
cracks, or signs of |leaks at the housing or at the lubrication |ines.

h. ntinue to inspect the rest of the lubrication lines for frays,
cracks, kinks, or damage. A so inspect the fittings for |ooseness, danaged
threads, or signs of |eakage.

i. Inspect the rear output flange for signs of cracks and/ or | eaks.
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J. Hnaly, inspect the speedoneter transducer for |ooseness, |eaks and
frayed wres.

14. REPA R G- THE Mk48 TRANSHER ASSHVBLY BY GOMPONENT REPLACEMENT

a. Lube Punp. The first task we wll cover is the repl acenent of the
| ube punp. The procedures are as fol |l ows:

(1) Hrst, tag and renove the lubrication lines fromthe punp.
(2) Next, renove the four nounting capscrews and | ockwashers.

(3) Before pulling the |ube punp out of the transfer case, nove the
fuel line and clanp out of the way. Nowyou can pull the punp out of the
transfer case.

(4 Toinstall the |ube punp back onto the transfer case, you first
have to clean the nating surfaces. After the surfaces have been cl eaned, apply
sealant to the mating surface of the ube punp. Now aline the drive shaft
tang wth the drive plate slot in the transfer case and carefully slide the
| ube punp onto the transfer case.

(5 The lube punp is retained by four capscrews and washers. Qoat
the capscrews wth sealant and install them Mke sure the clanp that retains
the fuel lineis installed in the upper right corner of the oil punp. Tighten
all retaining bolts securely.

(6) To conplete the task, reinstall the lubrication |ines.

a. 2-Feed Shift Linkage. To renove the shift Iinkage you nust perform
the fol | ow ng steps.

(1) Renove the cotter pin, clevis pin, and clevis from
the shift |ever.

(2) Mve the other end of the cable and renove the cotter pin, clevis
pin, and clevis fromthe shift shaft.

(3) To conplete the renmoval of the Iinkage, |oosen the |ocknuts at
the brackets at each end of the linkage and lift the linkage off the brackets.
Next, followal ong the Iinkage and renove all of the clanps and nyl on ti es.
Now renove the |inkage fromthe vehicle.

(4) Renove the brackets only if they are danaged and need repl aci ng.
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(5 The installation of the 2-speed shift |inkage can be acconpl i shed
by reversing the tasks for renoval. You nust renenber that after the |inkage
isinstalled, it nust be adjusted and checked for proper operation.

(6) Adjust the 2-speed shift |inkage using the fol |l ow ng procedures:
(a) Hrst, chock the wheel s.
(b) MNow position the transfer shift lever all the way forward.

(c) Next, you have to renove the linkage fromthe transfer case
end. Onhce that is done, push the shift shaft all the way in towards the
transfer case.

(d) Have an assistant hold the shift lever all the way forward
inthe cab. Loosen the |inkage | ocknuts on the bracket. Now adjust the
| ocknuts until you have a free pin fit between the |inkage and the transfer
case shift shaft. If you cannot get a proper adjustnent at the transfer case,
you then have to nake adjustnents on the |inkage at the shift |ever end.

(e) After the linkage has a free pin fit, install the pin and a
new cotter pin and tighten the | ocknuts on the brackets.

(f) Now start the engine. Check for proper operation of the
shift |inkage.

c. Lockup Air Chanber. Prior to replacing the | ockup air chanber, you
shoul d test it toseeif it requires replacenent. The | ockup air chanber can
be quickly tested by using the fol | ow ng procedure:

(1) Testing the lockup air chanber. The left rear exterior access
panel nust be renoved to gain access to the | ockup air chantber.

(a) Qperate the vehicle's engine and allowthe air systemto
build up to a mninumof 65 pounds of pressure. Wen the desired pressure is
obt ai ned, shut down the engi ne and renove the pipe plug fromthe top of the
decl utch housing on the transfer.

(b) Position yourself on the left side of the vehicle between
the wheel s so that you can see down inside the declutch housing. Have an
assi stant nove the drive line | ockup swtch to transfer case |ockup. If the
shift rod in the decl utch housi ng noves, the | ockup air chanber is functioning
properly. If further diagnosis indicates that the | ockup air chanber is
defective, replace it using the fol | ow ng procedures.
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(2) Lockup air chanber repl acenent.
(a) Hrst, drain the air systemconpl etely.
(b) Then, tag and renove the two air lines fromthe air chanber.

(c) Next, renove the capnut and Oring fromthe end of the air
chanber. D scard the Oring.

(d) Now renove the | ocknut and washer fromthe capnut hol e and
di scard the | ocknut.

(e) The last stepis to renove the nounting capscrews and the
air chanber fromthe declutch housing. Renove the air fittings.

(3) Beforeinstalling the air chanber, nake sure the shift shaft is
pulled out all of the way. This is so the | ocknut can be install ed.

(4 Now apply silicone sealant to the mating surface of the air
chanber and then carefully install it over the shift shaft. Aine the new
| ocknut and washer wth the shift shaft and install themthrough the capnut
hol e.

(5) Ater the locknut is installed, install the nounting capscrews
and tighten themsecurely. A so, install a newOring onto the capnut and
install the capnut onto the air chanber.

(6) The last stepis to apply pipe sealant to the fittings and
install themon the air chanbber. Install the air lines into their tagged
| ocation, start the engine and build up air pressure, and then check for the
proper operation of the air chanber.

15, D AGNCEE MALFUNCTT ONS | N THE MKA8 TRANSHER ASSEVBLY

a Genera

(1) The SLIDE that you see on the screen lists the nal functions that
we w il cover.

(2) Youwll tell ne what the correct procedures are for the
di agnosis of each of the faults listed. The required information is in your
technical nanual and that is where you wll find the answers to the questions
| will ask.
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b. Ml function No. 1 (Qonstant noi se when in | owrange and/or in direct
r ange)

(1) TEST 1. (heck for the correct |ubricant type and | evel.

(a) If the wong level or type of lubricant is found, change or
add the | ubricant as needed.

(b) If the lubricant is correct, check the shifting |inkage.

(2) TEST 2. (heck for a |oose, msadjusted, or damaged shifter
and/ or |inkage.

(a) If the linkage or shifter is |oose, msadjusted or danmaged;
adjust, repair or replace it as needed.

(b) If the linkage shifter is not |oose, msadjusted or danaged,
check the |ubricating punp.

(3) TEST 3. Renove one of the three oil feed lines fromthe
| ubrication punp. Have an assistant apply the parking brake, place transfer
case in neutral, start the engine and shift to drive. Alowthe vehicle to
ide Vdtch for lubricationto flowfromthe punp; it nay take a nonent for
the oil to flow

(a) If lubricant does not flowfromthe punp, check the pi ckup
strai ner.

(b) If lubricant does flowfromthe punp, send the vehicle to
direct support, third echel on nai nt enance.

(4 TEST 4. (Check for a clogged | ubrication punp pi ckup strainer,
punp pickup line or lubrication feed |ines.

(a) If the strainer, punp pickup Iine, or lubrication |lines are
cl ogged, clean or replace it/themas required.

(b) If the strainer, punp pickup line, or lubrication lines are
clear, replace the transfer case | ubrication punp.

c. Milfunction No. 2 (Lubricant |eaks at drive yoke)

(1) TEST 1. (heck for an incorrect |ubricant type or overfilled
transfer case.
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(a) If the lubricant is incorrect, change the lubricant; if it's
too full, drainit to the proper |evel.

(b) If the lubricant is correct, check the breather.
(2) TEST 2. (Check for a clogged or danaged breat her.

(a) If the breather is clogged or danaged, clean or replace the
br eat her.

(b) If the breather is not clogged or danaged, notify third
echel on nai nt enance.

d. Milfunction No. 3 (Transfer case overheats)

(1) TEST 1. (Check for incorrect lubricant type or |ubricant |evel

(a) If the lubricant is incorrect, change the lubricant or drain
it to the proper |evel.

(b) If the type and | evel of lubricant is correct, check the
br eat her

(2) TEST 2. (heck for a clogged or danaged br eat her

(a) If the breather is clogged or danaged, clean or replace it
as needed.

(b) If the breather is not clogged or danaged, check the
| ubrication |ines.

(3) TEST 3. (Check for a danaged or restricted |ubricant |ine.
(a) If theline is damaged or restricted, replace the line.

(b) If the lubrication line is not danmaged or restricted, notify
third echel on nai nt enance.

e. Mlfunction No. 4 (Dfferential lockup will not engage or di sengage)

(1) TEST 1. (heck for danaged or restricted air lines to the air
chanter .

(a) If the lines are danaged or restricted, replace the air
l'i nes as needed.
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(b) If the lines are not danaged or restricted, check the air
chanber .

(2) TEST 2. (heck for a danaged or | eaking air chanber.
(a) If it's damaged or |eaking, replace the air chanber.

(b) If the air chanber is not danaged or |eaking, notify third
echel on nai nt enance.

16. | NTRADUCTI AN TO THE LGd STI CS VBEH ALE SYSTEM S PRCPH.LER SHAFT SYSTEM

a. As you know the LVSis an all wheel drive vehicle. Snce all wheels
drive, each axle nust recei ve power fromthe engine; that power is delivered
by the propel |l er shaft system

(1) The No. 1 axle receives its power fromthe nose gear box. The
nose gear box is driven by the front output shaft of the transfer case through
a propel | er shaft wth a conventional cross and trunnion universal joint and
conpanion flange at each end. This section of the propeller shaft al so
contains a slipjoint.

(2) The No. 2 axle receives its power fromthe output flange on the
rear of the No. 1 axle differential housing. This section of the propeller
shaft systemhas a slipjoint inits approximate center and yokes are used at
its ends rather than flanges. There is, of course a universal joint at each
end.

(3) The No. 3 axleis driven by a propeller shaft that receives its
power fromthe output flange on the rear of the transfer case through a cardan
joint and pillow bl ock shaft.

(a) Because of the distance between the pillow bl ock shaft and
the No. 3 axle, two propeller shaft sections and a center support bearing are
used on all LVSrear body units except the MKL6. There are three universal
joints in these two shaft sections; one at the extrene ends and one in the
center where the two shafts connect. Gonpani on flanges are used on these
shafts and there is a slip joint aft of the center support bearing.

(b) The previously nentioned cardan joint is a doubl e universal
joint that can transmt torque evenly at the greater drive angles that result
invehicles wth articulated steering. The pillow bl ock shaft and pill ow
bl ock bearings provide rigidity to the shaft and prevent side to side
novenent. The cardan joint and pillow bl ock shaft are nounted in-line behi nd
the transfer case. There is also aslipjoint incorporated in the pillow
bl ock shaft.
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(4 The No. 4 axle receives its power froman output yoke on the rear
of the No. 3 axle through a propell er shaft wth universal joints at each end
and a slipjoint near the No. 4 axl e end.

b. The universal joints enployed wthin the systemprovide for the
snoot h delivery of power fromeach driving to driven unit even though the
drive angles vary. The slip joints conpensate for the varying di stances
bet ween conponents that results fromthe up and down novenent of the axles and
the notion of the articulation joint.

17. PRINJPLES GF GPERATION CF THE LVS PROPELLER SHAFT SYSTEM

a. The principles of operation of the propeller shaft systemin the LVS
are the sane as those in all the other vehicles you have studied up to this
point in your training. That is, through the use of shafting, slip joints and
singl e or doubl e universal joints such as the cardan joint, power fromthe
engine is supplied to the driving axl e.

b. Depending on the particul ar requirenents, conpanion flanges or yokes
are used at each propeller shaft connecting point.

(1) In general, conpanion flanges are used at points that are nore
frequently di sconnected; for exanple, between the pillow bl ock shaft and the
propel |l er shaft for the No. 3 axle. That is the point where the front power
unit and rear body units are separat ed.

(2) Yokes are used at points where the propel | er shafts will be
renoved i nfrequently; the propeller shaft between the No. 3 and No. 4 axles is
a good exanpl e.

18.  CGRGAN ZATI ONAL WA NTENANCE RESPONS Bl LIETTES RELATIVE TO THE LVS PRCPHLER
SHAFT SYSTEM

a. The organi zational nai ntenance nechanic i s responsi bl e for repl aci ng
and repairing the cardan joint, the propeller shafts, pillow bl ock, and
universal joints.

b. The organizational nechanic is al so responsible for inspecting the
cardan joint and pillow bl ock, replacing the pillow bl ock shaft, and al so for
servicing the propel l er shafts and universal joints.

19. REPA R GF THE PROPELLER SHAFT AND UN VERSAL JA NT' ASSEMBLY FEATURED | N
THE LVS

a. Inspection of the Propeller Shaft and Uhi versal Joint Assenbl y.
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(1) dQean al parts.

(2) Inspect the propeller shafts for bends, dents, broken welds, or
stripped threads.

(3) Inspect the Ujoints for pitting, scoring, or signs of danage.

(4) Inspect all yokes and flanges for cracks, stripped threads, and
broken or worn splines.

(5) Inspect the slip shaft and spline shaft for twsted, worn, or
br oken spl i nes.

(6) Inspect the | ockstraps for danage.
(7) Replace all parts failing inspection.
b. Replacenent of the Propell er Shaft and Lhiversal Joint Assenbl y
Gonponents.  The fol | ow ng procedures will be used to repair or replace the

conponents wthin the propel l er shaft system Before you renove any propel | er
shaft, block the wheels.

(1) The first procedure we wll cover is renoving the propel | er
shafts that contain the conpanion fl ange yokes. The renoval procedure
consi sts of the fol l ow ng steps.

(a) Hrst you nust support the end of the propeller shaft that
wll be renmoved. To support the end of the propeller shaft, wap a pi ece of
rope or strap around the propel |l er shaft and secure it to the vehicle.

(b) Before renoving the capscrews, nake a scribe nark across the
two flanges. This wll ensure proper nating of the conpani on flanges when
they are installed. Now go ahead and renove the nuts, |ockwashers, and
capscrews fromthe flanges.

a. If you are working on the propeller shaft between the articul ation
joint and the No. 3 axle, the support chain and bearing support nust be
removed fromthe vehicle.

(2) The procedure used to renove the propel |l er shaft wth other types
of yokes consists of the fol |l ow ng steps.

(a) A the end of the propeller shaft wth a stub yoke, you

first have to bend the two | ock straps away fromthe capscrews and t hen renove
the capscrews.

[11-26



(b) Now renove one of the bearing caps fromthe stub yoke. You
nust pay attention to the needl e bearings wthin the bearing cap. These
bearings are very snall and if you shoul d happen to | ose just one of them the
universal joint wll have to be repl aced.

(c) Next, push the cross into the opposite bearing cap. Mke
sure that the cross is properly seated in the other cap. Tap the cross down
to renove the other bearing cap.

(d) DO sconnect the propeller shaft fromthe stub yoke by noving
the cross to one side and then tilting the cross outward. Renove the shaft.

(3) The procedure for disassenbling the conpanion flange uni versal
joint consists of the foll ow ng steps.

(a) Hrst, bend back the | ock straps as previously done on the
stub yokes. After the lock straps are bent back, renove the capscrews.

(b) Next, renove one of the bearing caps fromthe conpanion
flange yoke. Care nust be taken not to disturb the needl e bearings wthin the
cap.

(c) MNow tap the cross of the universal joint through the
conpani on flange until the other bearing cap is renoved. Renenber to be
careful not to disturb or |ose any of the needl e beari ngs.

(d) Ater the bearing caps are renoved, lift and pull the cross
out of the conpanion flange.

(e) If the other universal joint needs to be renoved, the
previ ous procedures nust be followed. Take extra precautions not to disturb
or |l ose the needl e bearings.

(4) The procedures for separating the slip joint are acconplished by
performng the fol | ow ng steps.

(a) Hrst, nake a scribe nark across the two shafts. This wll
ensure proper alinenent of the two yokes during assenbly.

(b) MNow loosen the dust cap and slide it onto the splined
shaft. Pull the splined shaft out of the slip joint shaft and renove the dust
cap. Inspect the dust cap packing for danage and repl ace as necessary.

(5) To renove those conponents, the propell er shaft nust be installed
into a soft-jawed vi se.
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(a) To renove the conpanion flange, first renove the | ocknut and
washer. Pull the conpanion flange off the shaft. It nmay be necessary to use
a rubber nall et to renove the conpani on fl ange.

(b) Sidethe center support bearing off the shaft. A rubber
nall et nay al so be needed to renove the support bearing.

(6) The first assenbly procedure we wll cover concerns the center
support bearing. The follow ng steps nust be acconpl i shed.

(a) Pack the center support bearing wth weat her proof grease and
slide it onto the shaft.

(b) Wpe off the splines on the shaft and then slide the
conpani on flange onto the splined shaft.

(c) Now install the | ocknut and washer. The |ocknut has a
speci fic torque whi ch you shoul d obtain fromthe vehicle' s technical nanual .

(7) To assenble the slip joint propeller shaft, the foll ow ng
procedures are required.

(a) Side the dust cap, washer, and packing onto the splined
shaft; ensure that the lip of the seal is towards the splined shaft.

(b) Now aline the scribe narks and slide the tw shafts
together until the dust cap can be hand tightened onto the slip joint shaft.

(8 W wll assenble the universal joint on a conpani on flange yoke
and the stub yoke. The follow ng procedures are required to acconplish this
t ask.

(a) Hrst, tilt the universal joint cross into the stub yoke
bearing cap hol e.

(b) Before you install the bearing caps onto the yoke, take a
little grease and wpe it on the needl e bearings. This wll prevent the
bearings fromfalling out when you are installing the bearing caps.

(c) MNowyou can install the bearing caps.
1 To performthis procedure, you have to start one of the
bearing caps into the yoke about 1/4 of an inch. GCarefully slide the cross

into the bearing cap, naking sure you do not disturb the position of the
needl e beari ngs.
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2 Hldthe cross into the bearing cap and careful ly tap the
other bearing cap into the yoke about 1/4 of an inch.

3 Install the yoke assenbly into a vise so the bearing caps
are positioned between the two jans. Hold the cross about hal f way in each
beari ng cap.

4 ntinue to hold the cross in that position and slowy
tighten the vise until the bearing caps are seated agai nst the yoke.

(d) Ater the bearing caps are assenbl ed, install the capscrews
and lock straps. Tighten the capscrews securely and bend the | ock strap tabs
over the capscrew heads. This w il prevent the capscrews fromconmng | oose.

(e) onplete the task by installing the cross into the conpani on
flange yoke. Install the bearing caps into the yoke, follow ng the sane
procedures as just outlined.

(9) Toinstall the conpanion flange type propel | er shaft, you nust
have an assistant and performthe fol | ow ng steps.

(a) Position the propell er shaft under the vehicle. Have a
strap or a rope secured to the vehicle at the end of the propeller shaft wth
the conpanion flange. This is needed to support the one end of the propeller
shaft while you are installing the other end.

(b) Hrst, slide the end yoke of the propeller shaft into the
axl e or conponent .

(c) Have the assistant nate the conpani on flanges and check to
nake sure the scribe narks line up. If the narks do not line up, there are
two ways to aline them

1. The first way is to try and turn the propel | er shaft that
you are nating the conpanion flange to.

2. If the propeller shaft will not turn, the second option
istopull the end yoke out of the conponent and turn the propell er shaft to a
different spline.

(d) After the scribe narks are aligned, install the capscrews,

| ockwashers, and nuts and torque themto the specifications that are given in
the techni cal nanual .
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(e) Wen you are installing the propel | er shaft between the
articulation joint and the No. 3 axle, you nust al so secure the support
bearing to the frane of the vehicle.

c. Purging the LUhiversal Joint Bearing Cap Seals. Use the proper
| ubricant to purge the bearing cap seals of each universal joint. This
fl ushes the abrasive contamnants fromeach bearing and assures that all four
bearings are | ubricated properly.

(1) Ceneral. The organizational naintenance nechanic i s responsibl e
for lubricating the propeller shafts at specific intervals. These intervals
and | ocations can be found in the lubrication instruction, LI 2320-12/9. The
| ubrication instruction should always be referred to whenever you are
performng any | ubrication procedures.

(2) To purge the seals, apply grease to the fitting until all the
seals pop. If any of the seals fail to purge or pop, nove the propell er shaft
fromside to side while applying the grease. This wll allowfor greater
clearance on the thrust end of the bearing that is not purging.

(3 If asea still does not purge the seal tension nust be relieved.
To relieve the seal tension, use the foll ow ng procedure.

(a) Hrst, loosen the capscrews that hol d the unpurged bearing.
It nay be necessary to | oosen the bearing assenbly approxinately 1/16 of an
inch. Try purging the seal again.

(b) If the seal still does not purge, you nust renove the
universal joint and carefully inspect the universal joint conponents to
determne the cause of the bl ockage.

20. REPA R THE P LLONVBLAK ASSEMBLY FEATURED | N THE LVS

a. Inspection of the Pillow H ock Assenbly. The fol | ow ng procedure
shoul d be perforned to inspect the pillow bl ock assenbl y.

(1) Begin by inspecting the shaft for dents, broken welds, or cracks.
A so, check for |oose, danaged, or missing grease fittings.

(2) Next, inspect the slip yoke and conpani on flange for cracks, wear
or | oose nounting capscrews.

(3 MNow inspect the pillow bl ock support bearings for | oose nounting
capscrews, cracks, or signs of overheating. Qverheating can be detected by
signs of blue colored netal. A so check for | oose, damaged or missing grease
fittings.
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b. Renoval of the P llow B ock Assenbl y

(1) Snift the transfer case into LOV This wll stop the propeller
shaft fromturning while the conpani on flange i s bei ng renoved.

(2) Hace a scribe nark across the conpani on flanges and separat e
them follow ng the sane procedures previously given.

(3) Now renove the | ocknut and washer fromthe conpani on fl ange.

(4) Next, renove the capscrews and nuts that connect the pillow bl ock
tothe cardan joint. Side the end yoke towards the rear of the vehicle.

(5) Have an assistant hel p support the shaft assenbly and renove the
capscrews and |l ocknuts that attach the support bearings to the articul ation
joint. BE CAREFU! THE P LLONVBLOK ASSEMBLE | S VERY HEAVY. THE BEAR NG5 MAY
ROTATE AND ALLONTHE SPACERS TO SLI P AJT.

(6) Lower the shaft assenbly and renove the pillow bl ock spacers t hat
are between the support bearings and the articulation joint.

(7) Now renove the pillow bl ock assenbly fromthe articul ation
joint.

c. D sassenble the PllowB ock Assenbly. The di sassenbly procedure
wll be very simlar to those which were previously instructed. There are
sone differences and I wll note those as we proceed to di sassenbl e the pillow
bl ock.

(1) Position the pillowblock into a soft jawed vise so that the jaws
of the vise attach to the shaft assenbly.

(2) Next, unscrewthe dust cap and slide the dust cap onto the shaft.
Match nark the end yoke wth the shaft and renove the end yoke.

(3) Aiter the yoke has been renoved, slide the dust cap, washer, and
packi ng off the shaft. A ways discard the packing.

(4 Renove the two Allen screws fromeach pillow bl ock support
beari ng.

(5) The next step is to renove the pillow bl ock support bearings from
the shaft. In order to do this, you wll need to use a rubber nallet or a
press, depending on the difficulty of removing them Hrst, try using the
nal let to renove the bearings. |f the pillow bl ock support bearings do not
nove after a couple of tries, it wll be necessary to install the shaft
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assenbly into a press. Renenber, when you are using the press, followthe
general safety instructions and wear safety gl asses to prevent personal
injury. Install the shaft assenbly into the press and renove the pillow bl ock
bearings fromthe shaft. nly renove one pillow bl ock support bearing at a
tine.

(6) Tag each pillow bl ock support bearing so they can be reinstalled
intheir original |ocation on the shaft, if they are going to be reused.

(7) The last stepis to renove the grease fittings;, if they are
cl ogged or danmaged repl ace them

d. Assenbly of the PillowB ock. The follow ng procedures shoul d be
perforned to assenbl e the pillow bl ock.

(1) Pace the shaft, threaded end up, in a soft jawed vise.

(2) If the pillowblock support bearings are to be reused, they nust
be installed back into their tagged location. Install the support bearing
onto the shaft, so that the long side of the bearing is towards the threaded
end of the shaft.

(3) Install and tighten the two Allen screws to secure the support
bearing to the shaft.

(4 Now slide the conpanion flange on the shaft until it is seated
agai nst the pillow bl ock support bearing. Install the spacer and | ocknut;
hand tighten only.

(5) Loosen the vise and turn the shaft assenbly around so the splined
end is up. Tighten the vise.

(6) Wsing the sanme procedure as before, install the other pillow
bl ock support beari ng.

(7) Ater the support bearings are installed, slide the dust cap,
washer and new packi ng onto the shaft.

(8 9Sidethe end yoke onto the shaft, naking sure the natch narks
nade during di sassenbly aline.

(99 Now screwthe dust cap onto the end yoke hand tight.

(10) If the grease fittings were renoved, nowis the tine to install
new ones.
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e. Installation of the FAllowB ock Assenbly. The follow ng steps nust
be acconplished to install the pillow bl ock assenbl y.

(1) Hrst, place the support bearing capscrews into their hol es
| ocated in the articulation joint.

(2) MNow place the spacers on top of each support bearing and insert
the shaft assenbly into the articulation joint. The end yoke nust be faci ng
toward the cardan joint.

(3) Ater the pillowblock is inthe cavity of the articulation
joint, have an assistant help lift the shaft assenbly up to the nounting
capscrews. Qnce the shaft assenbly is in place, install the washers and
| ocknuts. Hand tighten themonly.

(4 Now slide the slip yoke towards the cardan joint until it is
fully seated. Hold the slip yoke tight against the cardan joint and install
the capscrews. Tighten the capscrews securely.

(5 A this tine, you should torque the support bearing | ocknuts and
the conpani on flange | ocknut to their specified torques. These torque
specifications are found in the vehicle technical nanual .

(6) The last stepis to aline the conpanion flange scribe narks and
connect the two conpani on flanges.

21. REPA R THE CARDAN JA NTI' FEATURED | N THE LVS

a. Renove the Gardan Joint. To renove the cardan joint, the fol |l ow ng
procedures nust be acconpl i shed.

(1) Before you start renoving the cardan joint, you nust nake sure
the steering is in the straight ahead position. This wll create an openi ng
inthe articulation joint, allowng you to renove the cardan joint.

(2) Once the vehicle is positioned, renove the nuts, |ockwashers, and
capscrews fromthe pillow bl ock side of the cardan joint. Then slide the
pi |l ow bl ock end yoke anway fromthe cardan joint.

(3) Now have an assistant support the cardan joint while you renove
the nuts, |ockwashers, and capscrews fromthe transfer case out put yoke side
of the cardan joint. Pull the cardan joint out of the articulation joint.

b. D sassenbly of the Gardan Joint. To di sassenbl e the cardan joint,
natch mark the universal joints wth the center plate and then renove the
capscrews and uni versal joints.
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c. Inspection of the Gardan Joi nt Gonponent s

(1) Hrst, inspect the center plate for cracks and signs of wear.

(2) Next, check the universal joint crosses for cracks, burrs, and
for bearing caps that are hard to rotate. This is a sign that there was a
| ack of grease wthin the bearing caps. You nust further inspect the bearing
caps for mssing, worn or danaged needl e beari ngs.

d. Assenbly of the Cardan Joint from Servi ceabl e Gonponents. To
assenbl e the cardan joint, aline the match narks on the universal joints and
the center plate. Install the capscrew on one universal joint at a tine and
torque themto the specifications outlined in the technical nanual .

e. Installation of the Cardan Joi nt

(1) Hrst, insert the cardan joint into the articulation joint until
it istight against the rear transfer case output yoke.

(2) Now install the shorter capscrews, |ockwashers, and nuts and
tighten themsecurely.

(3) Next, slide the pillow bl ock end yoke agai nst the cardan joi nt
and install the remai ni ng capscrews, |ockwashers, and nuts. Tighten the nuts
securel y.

22. D AGNCEE MALRUNCTTONS |N THE LVS PROPHLER SHAFT SYSTEM

a Diveline Mbration or Noi se

(1) Check for a danaged or worn universal joint.
(a) If the universal joints are danaged or worn, replace them

(b) If they are not danaged or worn, check the pillow bl ock
assenbl y.

(2) Check for a worn or danmaged pil | ow bl ock assenl y.
(a) If the assenbly is worn or danaged, repair or replace it.
(b) If it is not damaged or worn, check the propeller shaft.
(3) Check for a danmaged or bent propeller shaft.

(a) If the propeller shaft is damaged or bent, replace it.
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(b) If it is not danaged or bent, check the cardan joint.
(4) (heck for a worn or danmaged cardan joint.
(a) If the cardan joint is damaged or worn, repair or replace it.

(b) If the cardan joint is not damaged or worn, refer the probl em
to internedi ate nai nt enance.

REFERENCES

LI 2320-12/9B
TM 2320- 20/ 12A
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