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STUDENT OUTLI NE

MAI NTAIN THE DETRO T 8V92TA ENG NE

LEARN NG ABIJECTI VES

1. Termnal Learning (bjective: Qven an M48/ MK48AL, TM 2320- 20/ 12A, Ll
2320-12/9B, tools, and equi pnent, performsecond echel on nai nt enance on the
engi ne, per the reference. (3521.13.06)

2. Enabling Learning (bj ecti ves:

a. GQven TM2320-20/ 12A LI 2320-12/9B, and partial statenents pertai ni ng
to service procedures for the M8 engine, conpl ete the partial statenents to
descri be the procedures used to service the engine, per the references.

(3521. 13. 06a)

b. dven TM2320-20/ 12A LI 2320-12/9B, and partial statenents pertai ni ng
to the MK48 engine, conplete the partial statenents to describe the
procedures used to check the engine for serviceability, per the references.
(3521. 13. 06b)

c. Qven TM2320-20/ 12A and partial statenents pertaining to the M48
engi ne rocker armcover assenbly, conplete the partial statenents to describe
the procedures used to repair the rocker armcover assenbly, per the
reference. (3521.13. 06c)

d. dven TM2320-20/ 12A and partial statenents pertaining to the M48
engi ne, conplete the partial statenents to describe the procedures used to
di agnose a nal functioni ng engi ne, per the reference. (3521.13.06d)

QJTLI NE

1. DESCRPTTON AND PRINT PLES GF GPERATI ON G THE CETRA T _8VO2TA BNA NE
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a. The MK48 vehicle is powered by a two-cycle, liquid cool ed Detroit
diesel engine. The nunbers and |etters that nake up the engi ne nodel
identifier, 8W2TA provide a further description of the engine.

(1) The first nunber, eight, identifies the nunber of cylinders the
engi ne has.
(2) The Vindicates that the cylinders are in a V configuration.

(3) The 92 is the nunber of cubic inches per cylinder. This is no
snal | engine; the total cubic inch displacenent is 736 cubi c inches.

(4 The TAsignifies that the engine is turbocharged and that it has
an aftercooler to cool the inlet air.

b. You have been previously instructed on the principles of operation of
a two-cycle diesel engine but a quick revieww || not hurt.

(1) The full nane, two-stroke cycle diesel, gives us an idea of the
principles of operation of this type engine. Instead of going through four
strokes of the piston, two up and two down to conpl ete a cycle, we have only
two strokes to conplete the cycle, one up and one down.

(2) The cylinder fires once for each revol ution of the crankshaft.
This type of engine has only a conpression and a power stroke; in between or
during these two strokes, intake and exhaust are taken care of.

(a) Afour-cycle engine is really acting as an air punp during
the i ntake and exhaust strokes. S nce the intake and exhaust strokes are
elimnated in the two-cycle engine, an air punp to supply air is nounted
outside the engine. QGher nodifications include elimnation of the intake
valves and the addition of inlet air ports in the cylinder walls. The
exhaust val ves are retained; the Detroit 8VO2TA di esel engi ne uses four
exhaust val ves per cylinder.

(b) Hereis a description of a conplete cycle in one cylinder.

1 Assune that the pistonis at the bottomof its stroke,
about to start its upward novenent. The intake ports are open as are the
exhaust valves. Ar, driven by the air punp or blower, is being blow in the
inlet ports and i s pushing the exhaust gases fromthe previous cycle out of
the cylinder through the exhaust val ves.

2 As the piston travels upward, it closes the inlet air
ports. Al exhaust gases have been swept away so the val ves close. The
renai nder of the stroke is an ordinary conpression stroke, squeezing the
freshair into asnall space at the top of the cylinder. Just before top
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dead center, the injector shoots a spray of fuel into the chanber full of hot
air. Ignition and expansion take place just as in a four-stroke cycl e engi ne
and the piston starts down on a power stroke.

3 Wen the piston has traveled a little nore than hal fway
down, the exhaust val ves open and the burned gases escape. As the piston
goes farther down, the inlet ports are again uncovered and fresh air is bl own
intothe cylinder. Just as before, this rids the cylinder of exhaust gases
and also fills the cylinder wth fresh air. The piston has reached bottom
dead center and the cycle is conplete, all in one turn of the crankshaft.

2. | DENT H CATION  LGACATI AN AND FUNCTI ON G- SPEA H C GOMPONENTS CF THE
CETRO T 8\VO2TA BNA NE

a. Rocker overs. The rocker covers enpl oyed on the Detroit 8VO2TA
engi ne are of a specia design to accomodat e the Jacobs engi ne brake t hat
you wll learn about |ater; one rocker cover is nounted on top of each
cyl i nder head.

(1) The rocker covers enclose the engine's upper valve train
nechani sns, Jacobs engi ne brake, and fuel injection assenblies. Both rocker
covers contai n breather housings. The right side rocker cover al so has an
attachnent for the oil fill tube.

(2) The rocker covers prevent dirt, dust, and other foreign naterial
fromdamagi ng the vital engine conponents they encl ose. They al so prevent
the lubricating oil that is punped to the upper cylinder head area frombei ng
| ost through | eakage.

b. Al Hlter and Adapter. The engine oil filter and adapter are
| ocated on the lower right side of the engine bl ock.

(1) The ol filter is a disposable spin-on type filter that attaches
tothe filter adapter.

(2) The ol filter adapter contains a bypass val ve that allows the
oil to bypass the filter inthe event that the filter becones cl ogged.

c. Fuel Supply Punp. The fuel supply punp enpl oyed on the Detroit
8\VO2TA engine is a positive displ acenent, gear-type punp that transfers fuel
fromthe fuel tanks to the fuel injectors, by way of the fuel /water
separator, secondary fuel filter, fuel nanifolds and fuel connector pipes.

(1) The fuel punp is attached to the governor housing, at the top of
the engine, near the front.

[11-3



(2) It is driven by the right-hand bl ower rotor by neans of a drive
coupling fork. The fuel punp does not need to be tined to the engi ne because
all injection timng is acconplished through the injector rocker arns and
i njectors.

d. Shutdown Solenoid. This vehicle uses an electrically control | ed
sol enoid to shut down or stop the engine. It is nounted at the top front of
the engine and is attached to the stop | ever on the governor.

(1) The shutdown solenoid is controlled by a swtch in the vehicle
cab. Wen the ENG NE STQP switch is pushed down, the solenoid pulls the stop
| ever on the governor inward. That action noves a series of rods in the
engi ne and shuts off fuel flowto the injectors.

(2) Inthe event that an electrical failure renders the shutdown
sol enoi d i noperative, the engine can be shut down by nmanual 'y pushing the rod
on the shutdown sol enoid toward the sol enoi d.

e. Throttle G/linder. The throttle cylinder is an air actuated cylinder
that is attached to the top, right front side of the engine.

(1) The MK48 does not have strai ght nechanical |inkage or a cable
systembetween the throttle treadl e val ve and the speed control |ever on the
governor to allowthe operator to control engine speed. A conbination of air
pressure and | inkage is used.

(2) Wen the driver pushes down on the throttle treadl e valve, air
pressure, indirect relation to the novenent of the treadle valve, is applied
tothe throttle cylinder. The air pressure extends a rod that is attached to
the throttle cylinder, and the engine speed is increased to the desired
revol utions per mnute. Wen the operator rel eases the treadl e valve, a
spring inside the throttle cylinder, assisted by an external spring, retracts
the linkage and returns the engine to idl e speed.

f. Thernostats and Housi ngs. Another unique feature of this engine is
that it enpl oys two thernostats in the cooling systemto control engi ne
tenperature. Qne thernostat housing and its thernostat is attached to the
front of each cylinder head.

g. VWiter Punp. The water punp enployed in this engine is a typical
centrifugal type punp. The punp is nounted on the engine front cover and it
is driven by the right front canshaft gear.

h. QI ooler. The next conponent that you should be famliar wthis
the engine oil cooler. The engine oil cooler is nounted to the right side of
t he engi ne bl ock.
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(1) BEngine oil under pressure flows fromthe oil punp to the oil
cool er adapter plate. Fomthe adapter plate, the oil is routed through the
ol filter adapter and oil filter. Wien the oil leaves the filter and
adapter, it flows back to the oil cool er adapter and then through the oil
cool er core where it is cool ed by the engi ne cool ant.

(2) The oil cooler is fitted wth a bypass val ve to al | ow conti nued
oil flowin the event the cool er becones cl ogged.

i. Gvernor. This engine features a doubl e-wei ght, vari abl e-speed, and
nechani cal governor. The governor is nounted on and driven by the bl ower.
The governor has two functions.

(1) It controls engine idl e speed.
(2) It limts the naxi rumno-load engi ne speed.

j. Turbocharger and B ower. To ensure that the engi ne recei ves
sufficient, fresh, clean air for efficient conbustion, a turbocharger and
bl ower are used. The turbocharger is nounted above the alternator at the
rear of the engine and the blower is nounted in the vall ey between the
cyl i nder heads.

(1) The turbocharger supplies fresh, pressurized air to the bl oner.
The turbocharger is driven by exhaust gases produced by the engi ne.

(2) The bl ower punps the fresh air recei ved fromthe turbocharger
into the cylinders. Because the action of the blower is constant, the bl ower
al so serves to scavenge exhaust gases. Wen the exhaust val ves are open, the
air being punped into the cylinders by the action of the bl oner sweeps the
exhaust gases out through the exhaust val ve ports.

k. Aftercooler. An aftercooler is enpl oyed on the engine to cool inlet
air. The action of the turbocharger heats and expands the engine' s inlet
air. Because the air is expanded, the anount of air that can be blown into
the cylinders for the combustion process is |essened. By cooling and
condensing the air, nore can be forced into each cylinder for conpression.
As aresult of having nore air in the cylinders, nore fuel can be injected.
As you know the nore fuel that you can efficiently burn in an engine, the
nore power you can devel op.

(1) The aftercooler is |ocated under the bl ower.

(2) It isasml radiator-like device through which inlet air
passes. Heat fromthe engine's inlet air is transferred to the cooling fins

[11-5



of the aftercooler and is carried anay by the engine coolant that is
circul ated through the devi ce.

|. Aternator. The alternator that is used on the MK48 is a
conventional alternator; its voltage output is adjustable. The alternator is
flange nounted to the rear of the engine and it is driven by the bl ower drive
gear. Al other alternators that you have been exposed to were belt driven.

m Sarter. The starter that was selected for use on the MK48 is a
standard overrunning clutch type starter. It is nounted to the |eft side of
the bel | housi ng.

n. Exhaust Manifolds and Pipes. There i s nothing uni que about the
| ocation or purpose of the exhaust nanifol ds and pipes that are used on this
engine as they are configured for the MK48. However, as previously stated,
the exhaust gases are routed to the turbocharger to drive the conpressor
wheel in the turbocharger before they are rel eased to the at nosphere.

0. Jacobs Engine Brake. As you w il recall, during your operator
training you | earned that the engi ne enpl oyed in the Md8 is equipped wth a
Jacobs engi ne brake. The Jacobs engine brake is a device that alters the
operation of the M48 engine to permt it to adin slowng the vehicle down
when it is activated. This unit consists of brake housi ng assenbl i es that
are | ocated under the rocker covers, a buffer swtch in the governor housing,
and two control swtches in the vehicle cab.

(1) Wen the operator activates the Jacobs engi ne brake by turning
the control swtchin the cab to ONand selecting either H or LONbraki ng
action, the engine brake is ready for operation. Acceleration of the vehicle
is not affected by the Jacobs engi ne brake; however, when the operator
rel eases the throttle treadl e, the engi ne becones an air conpressor. |nstead
of a power gain as the result of conbustion and the resulting power stroke,
there is a net power |oss because the engi ne uses power to conpress the air
inthe cylinders. The Jacobs engi ne brake acconplishes this by preventing
fuel injection and controlling the action of the exhaust val ves.

(2) Basically, this is howthe Jacobs engi ne brake control s the
exhaust val ves and prevents fuel injection.

(a) Wen the operator activates the Jacobs engi ne brake, a
sol enoi d opens an oil passage and allows engine oil to flow under pressure
through a control valve and on to the top of the naster and sl ave pistons
that are contained in the brake housings. |If HGHwas selected, all
cylinders are effected; if LONwas sel ected, only the four |eft hand
cylinders are effected. The naster pistons are | ocated above the injector
push rods and the sl ave pistons are above the exhaust val ves. Qhce the oil
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flows past the control valve, it is trapped by a ball check valve and it
stays in this area as long as the Jacobs engi ne brake is appli ed.

(b) Each tine an injection push rod starts up on its injection
stroke, the naster piston is forced upward. The novenent of the piston
pressurizes the engine oil that is on top of the piston and this pressure is
transferred to the slave piston. Renenber, this oil is trapped between the
naster and sl ave pistons by the check ball valve in the control valve. Wen
the pressure is great enough, it overcones a spring in the slave piston and
the sl ave pi ston noves down. The dowward novenent of the slave piston
forces the exhaust valves to open nonentarily. A this tine, the pistonin
the cylinder is near its top dead center position. Wth the exhaust val ves
open, the conpressed air inthe cylinder is rel eased to the at nosphere
through the exhaust system A the sane tine that the exhaust val ves are
bei ng opened to rel ease the conpressed air, the novenent of additional
| i nkage actuated by the sl ave piston prevents fuel injection.

(c) The sequence of events just described take pl ace every tine
acylinder is due to fire as long as the Jacobs engine brake is activated and
the operator has the drive train in | ockup and he or she does not have the
throttle treadl e val ve pushed down.

(d) Maintenance of the Jacobs engine brake is not a
responsi bility of organi zati onal nai ntenance; however, by know ng how it
works you are in a good position to determine if it is functioning properly.
(e) ITVHImM- "Qperation of the Jake Brake".
1 Introduce ITVHIm
a There nay still be sonme doubt in your mnd as to how
t he Jacobs engi ne brake works. The short filmthat you are about to see

shoul d resol ve the problem if one exists.

b Pay particular attention to the manner in which
engine oil is used to control the action of the exhaust val ves.

N

Show ITV HIm
3 Qitique ITVHIm
a The filmthat you have just seen clearly explai ns how

the operation of the exhaust valves is hydraulically controlled through the
use of engine oil.
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b The filmalso explained that, as a result of the use
of the Jacobs engi ne brake, the engi ne becones a power absorbing, retarding
nechani sm

c Ae there any questions about the infornation that
was presented in the filn? (Answer students' questions.)

p. Fuel Injectors. The fuel injectors used in the Detroit 8VO2TA engi ne
that powers the MK48 are needl e val ve type injectors. There is, of course,
one injector for each cylinder and they are nounted in the cylinder heads.

(1) The injectors pressurize, neter, atomze, and inject the fuel
required for engi ne operation.

(2) The timng of injectionis controlled by a canshaft that
activates the injector push rods and rocker arns in the conventional nanner.
Mbvenent of the rocker arns forces the injector plungers down, which forces
fuel to be injected.

(3) The amount of fuel that is injected is determned by the opening
and closing of ports in the injector body. The sane plungers that are
actuated by the rocker arns are also rotated by a rack gear. This rotation
varies the alignnent of the ports previously nentioned to determne the
anount of fuel delivery. Bear inmnd that all injector rack gears are
connected by way of injector control tube assenblies; therefore, the effect
of the governor and the position of the throttle treadl e val ve affects fuel
delivery to all cylinders equally.

g. Throttle Delay Mechanism Athrottle del ay nechanismis enpl oyed in
t ur bochar ged engi nes such as the 8WO2TA to retard ful | -fuel injection when
the engine is accelerated. This reduces exhaust snoke during accel eration
and hel ps i nprove fuel econony.

(1) Wen the vehicle operator pushes the throttle tread e val ve down
to i ncrease engi ne speed, the turbocharger tends to lag nonentarily. A this
tine, the fuel injectors are capable of delivering nore fuel than the engi ne
can use inrelation to the anount of air that is available for the conbustion
process. |f the engine was not equipped wth a throttle del ay nechani sm an
overfueling condition would exist during initial acceleration and the result
woul d be offensi ve bl ack snoke and | ess than desirable fuel econony. This is
how the throttl e del ay nechani smworks.

(2) Wen the operator rel eases pressure on the treadl e val ve, a
piston in the throttle delay nechanismis pulled down inits cylinder by a
linkage that is connected to the injector control tube. During this novenent
to a no-fuel condition, the piston passes a hole in the del ay nechani sms
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speci al rocker armbracket. Above the hole is a reservoir that is supplied
wth engine oil by a drilled passage in the rocker armshaft bracket. Wen
the hol e belowthe reservoir is uncovered, the oil inthe reservoir runs into
the space above the piston head in the throttle del ay nechani sms cylinder.

A this tine, the delay nechanismis ready to function.

(3) Wen the operator attenpts to accel erate, the novenent of the
injector control tubes and injector racks to the full-fuel positionis
nonentarily retarded while the oil is being expelled fromthe cylinder
through a small orifice by the upward novenent of the tine del ay nechani sm
pi ston.

(4 The throttle delay nechanismis installed between the No. 1 and
No. 2 cylinders on the right cylinder bank. The conpl ete nechani smal so
includes a yield link in place of the standard operating | ever connecting
link inthe governor. This yield link, as the nane inplies, yields when the
treadl e val ve i s pushed and prevents danage to the various throttle |inkages
while the throttle treadl e val ve i s depressed but the novenent of the
injector racks is being prevented by the throttle del ay nechani sm

r. Gylinder Heads

(1) The cylinder heads, one on each cylinder bank, are one-piece
castings held securely to the cylinder block by special capscrews. The
exhaust val ves, four per cylinder, fuel injectors, one per cylinder, Jacobs
engi ne brake, and the val ve operating nechani sns are |located in the cylinder
head.

(2) Exhaust valve seat inserts pressed into the cylinder head permt
accurate seating of the val ves under varying conditions of tenperature. This
significantly prolongs the life of the cylinder head.

(3) The exhaust gases pass fromthe exhaust val ves of each cylinder
head through a single port to the exhaust nanifol d.

(4) The exhaust passages and the injector tubes are surrounded by
engine coolant. In addition, cooling is further ensured by the use of water
nozzl es pressed into the water inlet ports of the cylinder head. The nozzl es
direct the engine coolant at high velocity toward the sections of the
cylinder head that are subjected to the greatest heat.

(5 The fuel inlet and outlet nmanifolds are integral parts of the

cylinder heads. Tapped holes are provided for connection of the fuel |ines
at various points al ong each nanifol d.
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s. Valve perating Mechani sm

(1) Three rocker arns are provided for each cylinder. The two outer
arns operate the exhaust val ves, and the center armoperates the fuel
i njector.

(2) Each set of three rocker arns pivots on a shaft supported by two
brackets. A single bolt secures each bracket to the top of the cylinder
head. Renoval of the two bracket bolts permts the rocker armassenbly for
one cylinder to be raised, providing easy access to the fuel injector and the
exhaust val ve springs.

(3) The rocker arns are operated by a canshaft through camfol | owers
and short push rods that extend through the cylinder head. Each camfol | ower
operates in a bore in the cylinder head. A guide for each set of three cam
followers is attached to the bottomof the cylinder head to retain the cam
followers in place and to aline the camfollower rollers wth the canshaft
| obes.

(4 Acoil spring inside each camfollower naintai ns a predetermned
| oad on the camfol |l ower to ensure contact of the camroller on the canshaft
lobe at all tines

3. CGRGAN ZATI ONAL MN NTENANCE RESPONS Bl LIETTES FOR THE CETRA T 8\VO2TA BENG NE

a. The organizational nai ntenance nechanic i s responsi bl e for changi ng
the engine oil.

b. The organizational nai ntenance nechanic is al so responsibl e for
i nspecting and repl acing the fol |l ow ng conponent s:

(1) rocker covers,

(2) oail filter,

(3) oil filter adapter, and
(4 oil pan.

4. SEHRMANG THE DETRAO T 8VO2TA D ESH. ENA NE

a. Ghanging The Engine Q|

(1) During the period that the vehicle is under warranty, engine oil
nust be changed every 3000 mles or semannual | y, whi chever cones first.
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(2) The vehicle's lubrication instruction indicates that, after the
warranty expires, oil wll be changed when directed by an oil anal ysis
| abor at ory.

(3) UWnder the oil analysis program the vehicle LI directs us to
sanpl e the engine oil every 25 hours of operation or every 30 days, whi chever
cones first. However, Tl 4731-14/1B Change 1, dated Sept. 94, directs us to
sanpl e the oil every 90 days.

(4 Prior todraining the engine oil, operate the engine to bring
the oil tenperature up to the nornmal operating range. Because of the
| ocation of the drain plug, extrene care nust be taken to keep fromgetting
burned. You will need a funnel wth a long extension tube to direct the
draining oil into a container. The container you sel ect shoul d be capabl e of
hol ding 24 quarts of oil.

(5 With the container and funnel in place, renove the drain plug
and allowall the oil to drain.

(6) Ater al the oil has drained, renove the nagnetic plug and
inspect it for netal shavings or fine netal particles. |If there are large
netal particles, your supervisor nust be notified.

(7) Next, nove your container under the oil filter. You wll not
need a funnel to divert the oil. Now using a filter wench, turn the spin-
onoil filter counterclockwse to renove it. The filter nust be discarded in
accordance wth local environnental regul ations after it has been renoved.

(8 Toinstall anewoil filter, first coat the seal of the filter
wth clean engine oil.

(a) Next, wpe off the mating surface of the oil filter adapter
wth a clean rag.

(b) MNow install the oil filter onto the adapter and hand
tighten it until the seal touches the oil filter adapter mating surface.

(c) Ater the seal makes contact wth the nati ng surface,
tighten the filter an additional 2/3 of a turn.

(99 Nowthat the oil filter is installed, the next stepisto
install the drain plug and nagnetic pl ug.

(a) Hrst, you nust coat the threads of each plug wth pipe
seal ant .
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(b) Next, install the nagnetic plug and drain plug; then torque
each one to 33-37 foot - pounds.

(10) To fill the engine wth newoil, renove the filler cap fromthe
filler tube. Before filling the engine wth oil, always check LI 2320-12/9
for the proper type and viscosity of oil.

(&) HIIlI the engine until the oil level is between the L band
and F band on the engine dipstick. Mke sure the vehicle is on | evel ground.

(b) Install the engine dipstick and the filler cap.

(c) Sart and run the engine for about 10 mnutes. Wiile the
engine is running, check for |leaks around the drain plug and oil filter.
Sop the engine and wait 5 mnutes before rechecking the oil level on the
dipstick. The oil should still be between the L and F band on the di psti ck.
If the oil is not wthinthe narks, add or renove oil until it is.

5. GECKING THE CETRA T 8VO2TA ENd N FAR SRV CEABI LI TY

a. The organi zational nai ntenance nechanic i s responsi bl e for checking
the engine for serviceability. Hwever, the extent to which sone conponents
are inspected w il depend on whether the conponent is renoved or still
attached to the engine. For exanple, if the oil filter adapter gasket was
bei ng repl aced, you woul d inspect the nmating surfaces and relief val ve
conponents at that tine.

(1) Hrst, inspect the engine and engi ne conpartnent for indications
of fuel, water, or oil leaks. It is not unusual for the engine to consune
about one cup of oil per operating hour under nornal operating conditions.

(2) Sart the engine and listen for any unusual noi ses such as
grinding netal, squeaks or knocking. |[|f these noises or any other unusual
sounds are detected, notify your supervisor.

(3 MNow inspect for any | oose nounts, bolts, or capscrews.

(4 Hnaly, inspect all hoses, wres, and clanps for |ooseness or
wear .

(5 QI FHlilter Adapter. Inspect the oil filter adapter as foll ows:

(a) Inspect for a | eaking gasket between the cylinder bl ock and
the adapter. You nust do this before the adapter is renoved fromthe engi ne.
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(b) Next, inspect the adapter for cracks and the nating surfaces
for nicks and burrs.

(c) Hnally, check for a broken relief spring and i nspect the
relief piston for nicks or burrs. Replace any of the conponents that fail
I nspecti on.

(6) QI Pan. Inspect the oil pan for the fol |l ow ng defects:

(a) Hrst, inspect the oil pan for |eaks, cracks, warpage, or
excessi ve dents.

(b) Next, inspect for damaged threads in the pipe plug hol es.

(c) Check for broken or danaged brackets.

(d) The last itens to check are the dipstick and filler tubes.
I nspect these conponents for cracks, dents, or signs of |eaks. Replace any

conponents that fail inspection.

(7) Rocker (overs. There are several itens that nust be inspected
on the rocker covers. |If any of the itens fail inspection, replace them

(a) Hrst, inspect the rocker covers for cracks and dents.
(b) MNow inspect the rubber isolators for cracks or tears.

(c) Next, inspect the oil filler cap for wear or a damaged seal .
A so check for a broken filler cap chain.

(d) ne of the nost inportant itens to check is the steel nesh
elenent. Check to see if it is plugged or stretched out of shape.

(e) Hnally, inspect the rocker cover gaskets for oil |eaks.
Thi s i nspection shoul d al ways be perforned before and after renoving the
rocker covers.

6. DO AGNCEE DETRO T 8VO2TA BN NE MALFUNCTI ONS

a. eneral
(1) The transparency that you see on the screen |lists sone of the

engi ne nal functions that are covered in the troubl eshooting section of the
™
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(2) To quickly find the troubl eshooting procedure you need, use the
SynptomIndex. Synptons are |listed by conponents or systens.

(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 probl emnay 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 isol ate
problens. Look at it, listentoit, snell it, and feel it.

(d) We all available test equipnent to help find and isol ate
probl 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. Wenever
possi bl e, determne the cause of the failure before assumng the nal function
is conpletely repaired.

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

b. Ml function: Low Engine Q| Pressure
(1) Test 1is to check the engine oil |level on the dipstick.
(a) If the level is correct, go to Test 3.

(b) If the level is not correct, drain or add oil as needed to
bring it tothe correct |evel and then go to Test 2.

(2) Test 2. (heck the oil filter, oil lines, and engine for | eaks.

(a) If noleaks are found, go to Test 3.
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(b) If leaks are found, nake repairs or repl ace parts as needed.

(c) If the required repairs are beyond your |evel of
nai nt enance, notify your supervi sor.

(3) Test 3. (heck the oil pressure gauge and warni ng |ight
circuits.

(a) Refer to BLECTR CAL SYSTEMtroubl eshooting in this nanual .
(b) If the nal function still exists, notify your supervisor.

(4 This is a good exanpl e of the corrective action required. The
nanual often instructs you to skip atest, as it did here, and many tines it
directs us to another troubl eshooting section of the nanual, such as
directing us to H.ECTR CAL SYSTEMtroubl eshoot i ng.

c. Ml function: B ue Exhaust Swke (Engi ne Tenperature 160 Degrees
Fahrenheit or Above)

(1) Here we have a nal function listed that has no tests to be
perforned at the organi zati onal nai ntenance | evel.

(2) The only thing you can do is notify your supervisor, who wll
aut hori ze you to evacuate the vehicle to a shop having third echel on
nai nt enance capabilities, if your shop doesn't.

(3) Do you have any questions about nal function diagnosis? If there
are no questions, we'll not cover any nore nal functions, as the procedures
are basically the sane. Just be sure to followthe steps as they are |isted
in the nanual .

REFERENCES:

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