DETROIT DIESEL 53

. 14.4.3

‘'VARIABLE SPEED MECHANICAL GOVERNOR
(ENCLOSED LINKAGE) AND INJECTOR RACK
CONTROL ADJUSTMENT L

IN—LINE ENGINES'

After adjusting the exhaust valves and tumng the fuel
injectors, ad]ust the govemor and posmon the injector rack
control levers o .

" Before proceedmg w1th the governor and injector rack
adjustments, ~ disconnect” any supplemeptary governing
device. On turbocharged engines, “the fuel (air box)
modulator lever and roller assembly must be positioned free
from cam contact '

... After the adjustments are. completed reconnect and
adjust the supplementary govermng device. as outlined in
Section 14.14.

Back out the extemai sta.rtmg alcl screw

Ad just Governor Gap

With the engine stopped and at’ operatmg temperature,
adjust the govemor gap as follows: .. . .

) l Dlsconnect any lmkage attached tc ‘the governor
" levers. . .

2. Back out  the buffer screw .until it extends
_.,}apprommately 3/ 8" from the locknut .

" Fig. 1 = Checking-Governor Gap .. .

Fag s Posmomng the Rear ln;ect

mnea;gd
ADJUSTING
SeREW

Rack Control Lever’

Clean and remove the govemor cover and valve rocker
cover. Dlscard .the’ gaskets

Place the” speed control lever in the max:mum speed
position (Flg 1),

_ Inserta 006” feeler gage between the spring plunger

and the plunger guide. (Fig.. 1)_, If required, loosen the
locknut and turn the gap adjusting screw in or out until

a slight drag is noted.on the feeler gage. :
. ..Hold -the adjusting screw and tighten the locknut.

Check the gap. and. readjust if necessary. .

Use a new gasket and remstall ‘the govemor cover as
follows:

a. Place the cover on the governor housmg, with
 the pin in the throttle shaft assembly entermg the
slot in the differential lever. o

b. Install the four cover screws and lock washers
finger tnght.

c. Pullthecover assembly ina dlrectlon away from
the engine, to take up the slack, and tlghten the
cover screws. This step is required since no
dowels are used to. locate the cover on the
housing. . : .
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14.4.3 Variable Speed Governor

DETROIT DIESEL 53

Flg 3 Checklng Rotatlng Movement of Injector
COntroI Rack L .

Fig. 4 — Checking Injector Control Rack Spring
Position Injector Rack Control Levers

The position of the injector control rack levers must be
correctly set in relation to the governor, Their position
determines the amount of fuel injected into each cylinder and
ensures equal distribution of the load.

Properly positioned mjector control rack levers with
the englne at full load will result in the following:

1. Speed control lever at the maximum speed position.
2. . Stop lever in the run position.
3. Injector fuel control racks in the full-fuel position.

Adjust the rear injector rack control lever first to
establish a guide for adjusting the remaining levers.

1. Loosen all of the inner and outer injector rack control
lever adjusting screws or the adjusting screws and

Jocknuts (Fig. 2). Be sure all ofthe levers are free on
the m}ector control tube.

Move the speed control lever to the maximum speed
 position.

Move the stop lever to the run position and hold it in
that position with light finger pressure.

Two Screw Assembly

a. 4Turn the inner ad_]ustmg screw of the rear
injector rack control lever down until a slight
movement of the control tube is observed or a
step—up in effort to turn the screwdriver is noted.

. This will place the rear injector rack in the
full-fuel position.

b. Turn the outer adjusting screw down until it
bottoms lightly on the injector control tube.

¢. Then' alternately ‘tighten both the inner and
' outer adjusting screws.

One Scre_w and Locknut Assembly

a. Tighten the adjusting screw of the rear injector
rack control lever until the injector rack clevis is
observedtoroljuporanmcreasemeﬁ'orttotum
the screwdriver is noted.

b. Tighten the screw approxxmately 1/8 of a turn
more and lock securely with the adjusting screw
locknut. This will place the rear injector rack n
the full-fuel position.

This should result in placmg the gova'nor
linkage and control fube in' the respectwc
positions that they will attain while the mgmels

runmng at full load.
NOTICE Ovemghtemng of the mjector rack
“control - lever = adjusting = screws  during

. installation or adjustment can result in damage

'-.:(Flg '3): Hold the' stop_ ever m the run position and,
- uging a screwdriver, press downward on the mjector

‘to the injector control tube: The recommended
;torque of the adjustmg screws is 24-36 lb—in
)

L _’!oontrol rack. The rack should tilt downwag'd‘ g 4)

:__trol rack should sprmg” back upward.

E }Iftherackdoesnotretumtousongmalposmon, itis

._tooloose.TocorrectthlscondmonmththeTwo

" Screw Assembly, back off the outer adjusting screw

slightly and tighten ‘the inner adjusting screw. To
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DETROIT DIESEL 563

Variable Speed Governor 14.4.3

correct this condition with the One Screw and Locknut
Assembly, loosen the locknut and turn the adjusting
screw clockwise a slight amount and retighten the
locknut.

The setting is too tight if, when moving the stop lever
from the stop to the run position, the injector rack
becomes tight before the stop lever reaches the end of
its travel. This will result in a step—up in effort required
to move the stop lever to the run position and a
deflection in the fuel rod (fuel rod deflection can be
. secn at the bcnd)

If the rack is found m be too tnght with the Two Screw
Assembly, back off the innm' adjusting screw slightly

and tighten the outer ad]usung screw. To correct this

‘condition with the One- Screw and Locknut_
Assemsbly, loosen the locknut and turn the adjusting
screw counterclockwise a shght amount and retighten
' the locknut. - .

Manually hold the rear m]ector oontrol tack in the
fnﬂ-—ﬁzel position w1th the lever on the m_]ector control

Two Screv Ammbly ‘ '-E

a. Tum down the usting ‘screw on’ the
injector rack control ‘lever of the ‘adjacent
injector until the injector rack has moved into
the full-fuel position and the inner adjusting
screw is bottomed on the mjector control tube.

b. Turn the outer adjustmg screw down unul it
bottoms lightly on the m_]ector control tube..

c. Then alternately tighten both the inner and
outer adjusting screws.

One Screw and Locknnt Assembly

a. Tighten the adjusting screw of the adjacent
injector rack control lever until the injector rack
clevis is observed to roll up or an increase in
effort to turn the screwdriver is noted.

b.  Securely lock the adjusting screw locknut.

'NOTICE: Overtightening of the injector rack
control tube lever adjusting screws during
instailation or adjustment can result in damage
to the injector control tube. The recommended
torque of the adjusting screws is 24-36 Ib=in
(34 N-m).

Recheck the rear injector rack to be sure that it has
remained snug on the ball end of the rack control lever
while adjusting the adjacent injector rack. If the rack

of the rear injector has become loose with the Two
Screw Assembly, back off the inner adjusting screw
slightly on the adjacent injector rack control lever and
tighten the outer adjusting screw. With the One Screw
and Locknut' Assembly, turn the adjusting screw
counterclockwise slightly until the rear injector rack
returns to its full-firel position and secure the adjusting
screw locknut.

When' the settings are correct, the racks of both
injectors must be snug on the ball end of their
respective control levers.

Position the remaining injector rack control levers as
outlined in Steps 4, 5 and 6.

When all of the injector rack control levers are
adjusted, recheck their settings. With the control tube
lever in the full-fuel position, check each control rack
as in Step 4. All of the control racks must have the
same “spring” condition with the control tube lever in
the full-fuel position.

Insert the clevis pin in the fuel rod and the injector
control tube levers.

e CA_UTION: ﬁefbi-e starting an engine

10.

after an engine speed control
adjustment or after removal of the
engine governor cover and lever
assembly, the service technician must
‘determine that the mjoctor racks move
to the no-fus! position when the
governor stop-levar is placed in.the stop.
posiiton. Eng o
the injector
at no fuel wp‘

\'u_\ r.rf'rf fl‘l -----

"""" -9"

\
i- e

Fig. 5 -~ Location of Shims and Stops
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14.4.3 Variable Speed Governor

DETROIT DIESEL 53

Adjust Maximum N'o-Lo_adSpeed

All govemors are properly adjusted before leavmg the
factory. However, if the govemor has been reconditioned or
replaced, and to ensure the engine. speed will not exceed the
recommended no-load speed as given on the option plate,
the maximum no-load speed may be set as foltows:

1. - Referto Fig. 8 and disconnect the booster spnng and
- the stop lever retracting spring,.

2. Remove the two attaching bolts and withdraw the
variable speed spring housing and ‘the variable speed
spring retainer located inside of the housing.

3. Refer to Table 1 and determme the stops or shims

. reqmred for the desired full-load speed (Fig. 5). Do

not use more than four thick and one thin shim. A split
stop can only be used with a solid stop

4. Install the variable speed sprmg retamcr and housmg
and tighten the two bolts. .

5. Connect the booster spring and stop lever spring, Start
the engme and recheck the maxlmum no—load speed.

- Fig. 6 - Adjusting ldie Speed

Full Lood Speed CSTOPS L e

RPM - | Solid Ring | SpiiRing |  “HIMS
2575-2800 0 As Required
201-2575 . | . 1 As Required
1701-2100 LIRSE | 1 As Required
1200-1700 | 1 | 2 | As Required

TABLE 1

i fno—load spe.ed is rmsed or lowered
more than 50 rpm by the installation or removal of shims,
recheck the govérnor gap:If readjustment of* the governor
gap i§-required, the positién of the injector’ racks must be
rechecked. Governor stops are used to limit the compression
of the govemor spring which determmes the maxlmum speed
of the engine. :

Adjust Idle Speed

-With the maximum no~Ioad speed properly set, adjust
the jdle speed as follows:

1. Place the st0p lever in the ron posmon and the speed
control lever in the IdIe position.

2. With ' the engite running ‘at ‘normal operating
temperature, back out the buffer screw. to..avoid
contact with the chﬂ"erentml lever

3.  Loosen the lockuut and turn the idle’ speed ad_]ustmg
screw until the engine is operating at approximately 15
rpin below the recommiended idle speed (Fig. ‘6). The
recommended idle speed is 550 rpm, but may vary with
specml engme apphcauons

4. - Hold the idle speed adjustmg SCrew and tlghten the
" locknut.. "
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Adjust Buffer Screw

1. With the engine running at normal operating
temperature, turn the buffer screw in (Fig. 7) so thatit
contacts the differential lever as lightly as possible and
still eliminates engine roll. Do not increase the engine
idle speed more than 15 rpm with the buffer screw.

2. Hold the buffer screw and tighten the locknut.

Adjust Booster Spring

With the engine idle speed set, adjust the booster
spring as follows:

1. Move the speed conirol lever to the idle speed position,

2.  Refer to Fig. 8 and loosen the booster spring retaining
nut on the speed control lever. Loosen the locknuts on
the eyebolt at the opposite end of the spring.

3. Move the spring retaining bolt in the slot of the speed
control lever until the center of the bolt is on or slightly
over center (toward the idle speed position) of an
imaginary line through the bolt, lever shaft and
eyebolt. Hold the bolt and tighten the locknut.

4.  Start the engine and move the speed control lever to the
maximum speed position and release it. The lever
should return to the idle speed position. If it does not,
reduce the booster spring tension. If it does, continue
to increase the spring tension untH the point is reached
where it will not return to idle. Then reduce the spring
tension until the lever does return to idie and tighten
the locknuts on the eyebolt. This setting will result in
the minimum force required to operate the speed
control lever.

Fig. 8 — Adjusting Booster Spring
5. Connect the linkage to the governor levers.

If the engine is equipped with a supplementary
governing device, refer to Section 14.14 and adjust it at this
time.
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14.4.5

VARIABLE SPEED MECHANICAL GOVERNOR AND
INJECTOR RACK CONTROL'ADJUS_TMENT

6V-53 ENGINES

The variable speed mechanical governor assembly is
mounted at the rear of the 6V engine, between the flywheel
housing and the blower (Fig. 1). The governor is driven by
the right-hand blower rotor drive gear:.

After adjusting the exhaust valves and timing the fuel
injectors, adjust the governor and the injector rack control
levers.

NOTICE: Before proceeding with the
governor and injector rack adjustments,
disconnect any supplementary governing
device. After the adjustments are completed,
reconnect and adjust the supplementary
governing device. ' '

Ad just: Governor Gap

With the engine stopped am‘l at normal . operatlng
temperature, adjust the governor gap as follows:

1. Disconnect any hnkage attached to the governor
levers

2. Back out the buﬁ‘er screw ‘until
approximately 5/ 8' from the lock nut.

it extends
3. Clean and remove the govemor cover and the valve

rocker ‘COVers. D:scard the gaskets

4, lace the speed control lever in the maximum. speed
posmon . . e

" Fig.1 =Variable Speed Governof Mounting

" GAP
ADJUSTING
SCREW

Fig. 2 - Adjusting Governor Gap

5. Inserta:006" feeler gage between the spring plunger
and the plunger guide as shown in Fig. 2:If required,
loosen the lock nut and turn the adjusting screw in or -
out until a shght drag is noted on the feeler gage.

6. Hold the ad]ustmg screw. and tlghten the lock nut.
Check the gap and readjust if necessary.

7. Use a new gasket and install the governor cover.

Position injector Rack Control Levers

The position of the injector control racks must be
correctly set in relation to the governor. Their position
determines the amount of fuel m_}ected into each cylmder and
ensures equal distribution of the load. .

Current engines nse sprmg—loaded injector control
tube assemblies which have a. yield spring at each injector
rack control lever and only one screw and lock nut to keep
each injector rack properly positioned. Adjust the single
screw and lock nut on each injector rack control lever the
same as for the two screw rack control lever. .

Properly 'p'ositioned', injector'raek control levers with
the engine at full load will result in the following:

1. Speed control lever at the maximum speed position.
2. Stop lever in the RUN position.

© Copyright 1990 Detroit Diesel Corporation
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14.4.6 Variable Speed Governor DETROIT DIESEL 53

" STOP LEVER o ' '
OF LEVE . SCREWDRIVER

INJECTOR
CONTROL
RACK

11610

Fig. 5 - Checkihg Injector Control Rack Spring

3. Move the speed control lever to thq maximum speed
position.

k Control Lever

4. Move the stop lever to the run position and hold it in
that position with light finger pressure. Turn the inner
adjusting screw of the No. 3L injector rack control
lever down (Fig 3) until a slight movement of the
controi tube is observed, or a step-up in effort to turn
the screw driver is noted. This will place the No. 3L
injector rack in the full-fuel position. Turn the outer
adjusting screw down until it bottoms lightly on the
injector control tube. Then alternately tighten both the
mner and outer adjustmg SCrews,

NOTICE Overtlghtenmg of the injector rack
control lever adjusting screws during
installation or adjustment can result in damage
to the injector control tube. The recommended

1609 torque of the ad]usung screws is 24-36 Ib-in
P : (34N-'m).
Fig. 4 — Checking Rotating Move t of Inject
e 9 Contrlglgﬂackv ment ot Tniector The above steps. should result mplacmg the governor
ST - ST linkage and control ‘tube in the - respoctwe pOSlthns
3. Injector fuel contro} racks in the full~fuel position. ;1;:3 they will attain whlle the engme is runnms at fuli

The letters R or L indicate the injector location in the
right or left cylinder bank as viewed from the rear of
the engine. Cyhndcrs are numbered starting at the
front of the engine on each cylinder banik. Adjust the
No. 3L injector rack contro{ lever first to establish a

5. To be sure of proper rack ad]ustment,: ﬁ_;‘old the stop

. rotaﬁng @movement of the mjector oontrol :i'ack

guide for ad_]ustmg the remammg levers. (Fxg 4) .
Hold the lever'i in the run tlon : using a
1. Remove the clevis pin from the fuel rod and thc nght _ Wdﬁv::?l;m downward onp?;e mJ;ntg'r 'cdntrol
cylinder bank injector control tube lever. . 'rack. The rack- shoul wan
- el - ' ) henthepressufeo_
2. Loosen all of the inner and outer injector rack control w ., l: A :k
lever adjusting screws on both injector control tubes. oontml rack, should “spr upward.
Be sure all of the injector rack control levers are free on © Ifthe rack does not returnito its oﬁﬁnalposmon, itis
the injector control tubes. too loose. To correct this condition, back off the outer
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Variable Speed Governor 14.4.5

~ adjusting screw slightly and tighten the inner adjusting
- screw. The setting is too tight if, when moving the stop
* . “lever from the stop to the run position, the injector
. rack becomes tight before the governor stop lever
‘reaches the end of its travel. This will result in a
step—up in effort required to move ‘the stop lever to the
_ run position and a deflection in the fuel Tod (fuel rod
". deflection can be seen at the bend) If the'rack is found
. 10 'be too tight, back off the inner ad]ustmg screw

: shghtly and tlghten the outer adjustms screw:.

6" Remove the clevis pin from the fuel rod and the left
" bank injector control tube iever R

7. Insert the clews pin in. the fuel rod and the nght

cylinder bank injector'control tube lever. and position.

the No. 3R injector fack control léver as previously
out]med in Step 4 for the No.' 3L oontrol lever "

8. Inmsert the clevis. pin in the fuel rod and the left bank_'
injector control tube lever. Repeat the check on'the’3L

and 3R injector: rack coitrol levers as outlined in
Step 7. Check for and eliminate any deflection which
may occur at the bend in the fuel rod where it enters the
cyhnder head

9. To adjust the remalmng mjector rack control levers,
remove the clevis pin from the fuel rods and the
' mjector control tube levers, hold the injector control
' racks in the full~fiel position by means of the lever on
_ the end of the control tube and proceed as follows

a. Turn down the inner adjusting screw of the
injector rack control lever until the screw
bottoms (mjector control rack in the full-fiel

position).

b. - Turn down the outer adjustihg screw of the
injector rack control lever until it bottoms on the
;m_]ectqr control tube

Once the No. 3L and ‘No. 3R
¢k control levers are adjusted, do not

'trytoalter ‘their- settmgs All adjustments are -

made on thé i remmmng control racks

10. When all, of the m]ector rack control levers are
e adjusted, recheck their settings. With the control tube
~ Jever in the full-fisel position, check each control rack
o asin Step 5.°All of the control racks must have the
- same “spring” condition with the control tube lever in
the full-fuel position.

SPRING
HOUSING | S S
sput o o
J sToP| O x .
S s 2 O . (3
OULIAAN __
S Rt ik ‘ L-4178
VARIASLE

SHIMS  SPRING . SOUD  SPEED .
RETAINER  STOP SPRING

Fig. 6 ~ Location of Shims and Stops

11. Insert the clevis pin in the fuel rods and the injector
control tube levers.

12, Use new gaskets and mstall the valve rocker cCOvers.

Adjust Maximum No-Load Speed

All'governors are properly adjusted before leaving the
factory. However, if the goi'ernor has been reconditioned or
replaced, and to ensure the mgme speed will not exceed the
recommended no-load speed as given on the engine option
platé, the maximum no—load speed may be set as follows:

Start the engine and after it reaches normal operating
temperatu.re, ‘détérmine the maximum nio-load speed ‘of the
engine with an accurate tachometer. Then stop the engine
and make the followmg adjustments if reqmred g

1. Refer to Fig. 9 and dlsconnect the booster spring and
the stop lever retractmg sprmg

2. Remove the varlable speed spring housmg and the
_ spring retainer, located inside of the housmg from the
governor housing. .

3.  Refer to Table 1 and determine the stops or shms
required for the desired full-load speed. A spllt stop
canonlybeusedmthasohdstop(l?lg 6). .

4. Tnstall the variable speed spnng retmner and housing

and t:lghten the two. bolts
— . TStoms ) BEE
Full-Load Speed  |——7—— Shims*
| osoria | s ] T -
1200-2100 . - 53'-?_.,;1 1 1 ;| " As Required
2100-2500 - |41 0. As Reguired
2500-2800 0 | 0 | 0 [ As Required-

*Maxlmum amount of shinu'_ .325."'

1 TABLE 1
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14.4.5 Variable Speed Governor

DETROIT DIESEL 53

5. Connect the booster spring and the stop lever spring.
Start the enginc and recheck the maximum no-Joad

speed

6. I requu'ed, add slums to obtain the necessary
operating speed. For each .001" in shims added, the
operatmg speed will i increase approxunately 2 rpm.

If the maximum no-load Speed is r_alsed or lowered
more than 50 rpm by the installation or removal of shims,
recheck the governor gap. If readjustment of the governor
gap is required, the position of the injector racks must be
rechecked.

Governor stops are used to limit the compression of
the governor spring, which determines the maximum speed
of the engine. :

Adjust Idle Speed

Wlth the maximum no—load speed properly adjusted,
adjust the idle speed as follows:

1.. Place the stop lever in the run position and the speed
: control lever in the idle posmon

2. With the engiiie running at normal operating
temperature, back out the buffer screw to avoid
contact with the dlﬂ'erentlal lever.

3 Looscn thc lock nut and turn, the 1dle speed ad_]ustmg
-screw (Fig. 7) unmtil the engine is operating -at
approximately 15 rpm below the recommended idle
speed. The recommended idle speed is 550 rpm, but
-mnay vary with Special engine applications.

4. Hold the idle speed ad]ustmg screw and tlghtcn the
' lock nut.

IDLE SPEED
]A

Fig. 7 - Adjusting \dle Speed

. Flg 8 Adjustlng Buffer Screw

Ad just Buffer Screw

With the engine idle speed properly set, adjust the
buffer screw as follows:

1. With the engme nmmng at normal 0peratmg
temperature, turn the buffer screw in (Fig. . 8) so that it
contacts the differential lever as hghtly as posstble and
still eliminates engine roll. Do not raise the engine idle

.speed more than 15 rpm with the buffer screw.

2. Hold the buffer screw and tighten the lock nut.

Fig. 9 Ad]ustlng Booster%prlng
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Ad;ust Booster Spring

With the 1dle speed set, ad]ust the booster spring as
follows: .

1. Movethe SM control lever to the idle speed position.

2. Refer to Fig. 9 and loosen the booster spring retaining
- nut on the speed control lever. Loosen the lock nuts on
the eye bolt at thie opposite end of the booster spring.

3. Move the spring retaining bolt in the slot of the speed
~ control lever until the center of the boit is on or slightly
over center (toward the idle speed position) of an
 imaginary hne through the center of the bolt, lever

shaft and eye bolt. Hold the bolt and tighten the lock
nut. :

4. Start the engine and move the speed control lever to the

" maximum speed position and ‘release it. The speed

. control lever should return to the idle posmon If it

does not, reduce the tension on the booster spring. If

the lever does return to'the idle position, continue to

. increase the spring tension until the point is reached

.- that it will not return to idle. Then reduca the tension

" “until it does return to idle and tlghten the lock nut'on

the eye bolt. This settmg will résult in the mm]mum
foroe reqmred to Operate the speed control iever

5'3.'.': .Connect the'lmkage to the governor levers..

8Vv-b3 ENGINES

The vanable speed mechanical governor assembly is
mounted at the front end of the 8V engine (Fig. 10). After
adjusting the exhaust valves and timing the fuel injectors,
adjust the governor and the m_}ector rack control levers.

" Béfore proccedmg with the governor and injector rack
ad]ustmauts disconnect “any supplementary governing
device: After the adjustments are completed, réconnect and
adjust tbe supplcmentary governmg dewce E

Adjust Governor Gap.

WIth the engme stopped and at normal operatmg
temperature, adjust the governor gap as follows .

1. Disconnect any linkage attached to the. govemor
levers. .

2. Back out the buffer screw ~until it extends

' ‘approximately 5/8" from the'lock nut.

'Fig. 10 - Variable Speed Governor Mountiﬁg

) _ th 11 —Adjustmg G_overn&r_GapI i

3. Clean and remove the governor cover and the valve
rocker covers. Discard the gaskets.

4. Place the speed control lever in the maximuin speed
posmon .

5. Insert a .006” feeler gage beigweén the spring plunger
and the plunger guide as shown in Fig. 11. If required,
loosen the lock nut and turn the adjusting screw in or
out until a slight drag is noted on the feeler gage.

6. Hold the adjusting screw and tighten the lock nut.
Check the gap and readjust, if necessary.

7. Use a new gasket and install the governor ob_ve:.

Position Injector Rack Control Levers

The position of the injector control racks must be .
correctly set in relation to the governor. Their position
determines the amount of fuel injected into each cylmder and
ensures equal distribution of the load.

©® Copyright 1990 Detroit Diesel Corporation

May, 1990

SEC. 1445 Page b



DETROIT DIESEL 63

NOTICE:
control

Overtightening of the injector rack
lever adjusting screws during

- installation or adjustment can result in damage

1o the injector control tube. The recommended
torque of the ad_]ustlng screws is 24-36 Ib-ln
(34 N-m).

. The above steps should result in placing the governor

linkage and control tube in the respective positions
that they will attain while the engine is running at full
load.

To be sure of proper adjustment, hold the stop lever in
the run position and press down on the injector rack
with a screwdriver or finger tip and note the “rotating”

movement of the injector control rack (Fig. 4). Hold
the stop lever in the run position and, using a

“screwdriver, press downward on the injector control

rack. The rack should tilt downward (Fig. 5) and
‘when the pressure of the screwdriver is released, the
control rack should “sprmg" back upward.

If the rack does not return to its ongmal posltlon, itis
too loose. To correct this condition, back off the outer
adjusting screw slightly and tighten the inner adjusting
screw. The setting is too tight if, when moving the stop.

lever from the stop to the run position, the injector

rack becomes tight before the governor stop levcr
reaches the end of its travel. This will result in a
step—up in effort required to move the stop lever to the
run position and a deflection in the fuel rod (fuel rod
deflection can be seen at the bend). If the rack is found

"to be too t:ght back ‘off the inner ad_]ustmg SCTew

slightly and tighten the outer adjusting screw. = -

Remove the clevis pin from the fuel rod and the left
bank injector control tube lever.

-Insert the clevis pin in. the fuel rod and the right

cylinder bank injector control tube lever and position
the No. 1R injector rack control lever as previously
outlined in Step 4 for the No. 1L control lever.

-Insertthecle\rlspmmtheﬁxelrodandtheleﬁbank

_injector control tube lever. Repeat the check on the 1L..
“and 1R injector rack control levers as outlined in
. :Stcp 5  Check for and eliminate any deflection which

atthe bend n the fucl rod wherc 1t mters the

Manuall holdtheNo lL mjectorrac-m the
ﬁ.tll——ﬁzcl position, with the lever on the i injector control
tube, and turn the inner adjusting screw of the No. 2L
injector rack control lever down until the N -'-2L

the outer adjustmg screw down unﬁl it bottoms hghﬂy
on the injector control tube, Then alternately tlghten_
boththemnerandouteradjustmgscrews B

" Recheck theNo. 1Li injector rack to be sure that 1thns

remained snug on the ball end of the rack controi lever

5.
ADJUSTING
1 screw

Fig. 12 - PoSiti'oning.No. 1L Injé_&nr Rack Control Lever
Properly positioned inject_dr rack control levers with

the engine at.full load:will result in the following:

L. Speed control levcr at the maxzmum speed position.

2. Stop 1ever n the RUN posmon _

: lrac" $in the fu[l—-ﬁrcl«pomtmn.
. The lctters R or ] mdlcatc the injector focation in the:

ight; or left cylinder bank as: viewed from the rear of the

engme Cylinders are numbered starting at the front of the
engine on each cylinder bank. Adjust the No. 1L injector 6.
rack control lever first to establish a guide for adjusting the
remaining levers. 2
1. Remove the clevis pin from the fuel rod and the nght
. cylinder bank injector control tube lever.

2. Loosen all of the inner and outer injector rack control 8
lever adjusting screws on both injector control tubes. )
Be sure all of the injector rack control levers are freeon

~ the injector control tubes. _ N

3. Move the speed control lever to the maximum speed
position. -

4. Move the stop lever to the run position and hold itin >
that position with light finger pressure. Turn the inner
adjusting screw of the No. 1L injector rack control
lever down (Fig. 12) until a slight movement of the
control tube is observed, or a step-up in effort to turn
the screwdriver is noted. This will place the No. 1L
injector rack in the full-firel position. Turn the outer
adjusting screw down until it bottoms lightly on the
injector control tube. Then alternately tighten both the 10.
inner and outer adjusting screws.

Page 6 May, 1990
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DETROIT DIESEL 53

Variable Speed Governor 14.4.5

while positioning the No. 2L injector rack. If the rack

of the No. 1L injector has become loose, back off the-

* inner adjusting screw slightly on the No. 2L injector
_ rack. ‘control lever and tighten the outer. adjusting
" screw. When the settmgs are correct, the rack of each

TR
o Jeve 'as outlined in Steps 9 and 10

12,
s ersasouﬂmedfortheleﬁcyhnderbankmSteps 9
through 1.

13. Use new gaskets and mstall the valve rocker covers.

Adjust Maximum_No-_-L_oad Speed

All governors are properly adjusted before leaving the
factory. However, if the governor has been reconditioned or
replaced, and to ensure the engine speed will not.exceed the
recommended no-load speed as given on the engine option
plate, the maximum no-—load speed may. be set as foilows:

NOTICE " The maximum no—load speed must.
not excwd 150 Tpm above the full—load spwd

B Start the engine and aﬁer it reaches normal operatmg
temperature .determine the maximum no—joad- speed of the
engine with an accurate tachometer. Then stop the engine
and make the followmg adjustments, if required. :

1. Refer to Fig. 16 and disconnect the booster spring and
"~ the stop lever retmctmg Spﬂng '

2. Remove the. variable speed spring housmg and the
spring retainer, located inside of the housing, from the
governor housing. :

Fig. 13 - Location of Shims and Stops

' :‘im]ector must be snug on the ball end of its respectlve
ition the No. I and No. 4L injector rack contr01_.

non the No. 2R, 3R and 4R injector rack control ;

‘IOLE SPEED |

. Flg 14 - Adjustmg idle Speed

3. Refer to Table 1 and’ determine the stops or shims
required for the desired full-load speed. A spht st0p
can only be nsed with a‘selid stop (Fig.. 13)..

4. Install the variable speed Spnng retamer and housmg
and tighten the two bolts.

5. - Connect the booster spring and the stop lever spring.
Start- thetnglne andmheck tlre “Taxitum n‘a—iﬁﬁd

= speed
6. If reqmred, add shnns to ob_,;,: t.he _necessary
operating speed. For each .001” in shims added, the
operating speed-will increase approximately 2 rpm.

If the maximum no-load speed is raised: or lowered
more than 50 rpm by the instailation or removal of shims,
recheck the governor.gap. If readjustment of the governor
gap is required, the position of the injector racks must be
rechecked.

Governor stops are used to limit the compression of
the governor spring, which determines the maximum speed
of the engine.

Adjust Idle Speed

With the maximum no-load speed properly set, adjust
the idle speed as follows:

1. Place the stop lever in the run position and the speed
control lever in the idle position.

2. With . the engine running at normal operating
temperature, back out the buffer screw to avoid
contact with the differential lever.

3. Loosen the lock nut and turn the idle speed adjusting
screw (Fig. 14) in or out until the engine idles at 600
rpm.

4. Hold the idle speed adjusting screw and tighten the
lock nut.

© Copyright 1990 Detroit Diesel Corperation
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14.4.5 Variable Speed Governor

DETROIT DIESEL 53

GOVERNOR
" SPRING |
HO!NG :

Flg 16 Adjustmg Booster Sprlng

Refer to Flg 16 and loosen the booster spring
retaining nut on the speed control lever. Loosen the
lock nuts on the eye bolt at the other end of the spring.

Move the spring retaining bolt i the slot of the speed
control lever until the center of the bolt is on or slightly

- .over center (toward the idle speed position) of -an

imaginary line through the center of the bolt, lever
shaft and eye bolt Hold the bolt and tlghten the lock
uut R

Start the engme and move the speed control lever tothe
maximum speed position and release it. The speed
control lever should return to the idle position. it
does not, reduce the tension on the booster spring.-If

the lever does return to the idle position, continue to
_increase the spring tension until the point is reached

that it will not return to idle. Then reduce the tension
until it does return to idle and tightén the lock nut on
the eye bolt. This setting will result in the minimum
force required to operate the speed control lever.

Connect the linkage to the governor levers.

2.
Fig. 15 - Adjusting Buffer Screw
Adjust Buffer Screw. -
- With the engine idle speed properly set, ad]ust the
buffer screw as follows:

1. -With the engine running at normal operating
temperature, turn the buffer screw in (Fig. 15)so that 4.
it contacts the differential lever as lightly as possxble
and still eliminates engme roll. Do not raise the engine
idle speed more. tban 151 rpm with the buffer screw.

2. - Hold the buﬂ'er screw and tlghten the lock nut.

Adjust Booster Sprlng _
~With the engme 1dle spwd set, ad]ust the booster
spnng as follows:
1. Movethe speed control lever to the idle speed position. 5.
Page 8 May, 1990
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146

CONSTANT SPEED MECHANICAL GOVERNOR AND
INJECTOR RACK CONTROL ADJUSTMENT

After adjusting the exhaust valves and timing the fuel
injectors, adjust the governor and injector rack control
levers.

Ad just Governor Gap

1. Stop the engine and disconnect any lmkage attached to
the speed control lever.

2 Remove the governor cover. and lever assembly

3. Remove the fuel rod from the dlﬂ'erentla.l lever and t.he'

injector control tube lever.

4. Insert a .006" feeler gage between the spring plunger
and the plunger guide as shown in Fig. 1. If required,
loosen the lock nut and turn the gap adjusting screw in
or out until a slight drag is noted on the feeler gage.

5. Hold the adjusting screw and tighten the lock nut.
Check the gap and readjust if necessary. .

6. Install the governor cover as follows:

a. Place the cover on the governor housing, with
the pin in the throttle shaft assembly entering the
slot in the differential lever.

GAP
ADJUSTING.
_SCREW

Fig. 1 - Adjusting Governor Gap

b. Install the four cover screws and lock washers
~ finger tight.

..¢. Pullthecover assembly'm a direction away from
the engine, to take up the slack, and tighten the
cover screws. This step is required since mno

" dowels are used to locate the cover on the
housing.

Position Injector Rack Control Levers

The position of the injector control racks must be
correctly set in relation to the governor. Their position
determines the amount of fuel injected into each cylinder and
ensures equal distribution of the load.

Adjust the No. 1 injector rack control lever first to
establish a guide for adjusting the remaining injector rack
control levers

1 -Dlsconnect any lmkage attached to the control lever.
2. . ;Remove the valve rocker cover '

3.~ Loosen all of the innér and outer injector rack control
- lever-adjusting screws. Be sure all of the control levers
- are free on the injector control tube.

4. Move the control lever to the ‘maximum . speed
position. Turn the inner adjusting screw down until a
“step—up in effort is noted: This will place-the No. 1
injector rack in'the full-fuel position. Turn down the
- outer adjusting screw until it bottoms lightly on the
injector.control tube. Then alternately tighten both the
inner and onter adjusting screws. The recommended
torque of the ad_]ustmg screws is 24—36 Ib—in.

NOTICE Overtlghtenmg of the injector. rack
control lever adjusting screws . during
installation or adjustment can result in damage
to the injector control tube. '

5. To be sure the control lever is properly adjusted, hold
the speed control lever in the maximum speed position
and press down on the injector rack with a screw driver
or finger tip and note the “rotating” movement of the
injector control rack (Fig. 2). Hold the speed control
lever in the maximum speed position and, using a
screw driver, press downward on the injector control
rack. The rack should tilt downward (Fig. 3) and
when the pressure of the screw driver is released, the
control rack should “spring” back npward:

6. If no movement is observed, back off the inner
adjusting screw approximately 1/8 of a turn and
tighten the outer adjusting screw. If the movement
exceeds that specified, back off the outer adjusting
screw approximately 1/8 of a turn and tighten the

© Copyright 1990 Detroit Diesel Corporation
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14.6 Constant Speed Governor Adjustment

DETROIT DIESEL 53

inner adjusting screw. When the setting is correct, the
injector rack will be snug on the pin of the rack control
lever and still maintain the movement specified in
Step 5.

Performng Steps 4, 5 and 6 will result in placing the
governor linkage and contro} tube assembly in the
- same positions that they will -attain while the engine is
running at full load. These positions are:
_ a. The . governor speed control lever is at the
maximum speed position.
b.  The governor gap is closed..

¢.  The governor spring plunger is on its seat in t.he
~ governor control housing,

d.  The .injector fuel control racks are in the
maximum speed position.
7. “Remove the clevis pin between the fuel rod and the
injector control tube lever. - .

8. Manually hold the No. 1injector in the maximum fuel
- position and turn down the inner adjusting screw of
the No. 2 injector until the injector rack has moved
into the maximum speed position and the inner
adjusting screw is bottomed on the injector. control
tube. Turn the outer adjusting screw down until it
bottoms lightly on the injector contirol tube. Then
alternately tighten both the inner and outer adjusting
a screws

5. R:echeck the No. .1 m_]ector fuel rack to be sure that it
+ . has remained snug on the pin of the rack control lever
- while adjusting the No. 2 injector. If the rack of the
. No. 1 injector has become loose, back off slightly on
-the inner adjusting screw on the No. 2 injector rack
control jever and tighten the outer adjusting screw.
When the settings are correct, the racks of both
injectors must be snug on the pins of their r&pectlve
rack control levers.

10. Posmon the remaining control rack levers as outlined
in Steps 8 and 9.

11. - Insert the clews pin between the fuel rod and the
_injector control tube lever.

12. Install the valve rocker cover.

Adjust Max&mum No-Load Speed

All governors are properly adjusted before leaving the
factory. However, if the governor has been reconditioned or
replaced, and to ensure the engine speed will not exceed the
recommended no-load speed as given on the engine name
plate, the maximum no-load speed may be set as follows:

Start and warm up the engine.

Run the engine at no-load and observe the engine
speed. Be sure the speed control lever is in the run
position.. There must be no load on the engine during
the maximum no-load speed adjustment.

Observe the engine speed and set it, if necessary, to the
recommended speed with shims placed between the
operating spwd spring and the spring plunger.

.' Since the engme performance and efficiency will be

governed, to a large extent, by the accuracy with which the
tune—up adjustments are made, the service technician should
always perform these operations carefully.

INJECTOR
CONTROL
RACK

11609

Fig. 2 - Checking Rotating Move"l;_ﬁt:ﬂ;of ln;ectbf :
Control Rack '

11610

Fig. 3 - Checking Injel::t;'ir C_pntrol Rack "Spring”

Page 2 ' ' May, 1990
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DETROIT DIESEL 63

- 14.7.1

HYDRAULIC GOVERNOR AND INJECTOR RACK
CONTROL ADJUSTMENT

lN-LINE ENGINE

The hydraulic governor is mounted on the 2-53,3-53
and 4-53 engines. (Fig. 1). The terminal lever return spring
and the fuel rod are attached to an external terminal shaft
lever. The maximum fuel position of the governor load limit
is determined by the internal governor terminal lever striking
agamst a boss that pro_lects from the governor cover.

Ad]ust the hydraulic- governor after adjusting the
exhaust valve clearance and timing the fuel injectors.

NOTICE: Before proceeding “with ~the
‘governor and injector rfack adjustments,
disconnect any supplementary governing -
device. On turbocharged engines, the fuel (air
box) modulator lever and roller assembly must
be positioned free from cam contact. . -

After the adjustments are completed, reconnect and
adJust ‘the supplementary governmg device as outhned in
Section 14.14.

Adjust Fuel Rod And Injector Rack
Control Levers - -

1. Adjust the inner and outer ad_]ustmg SCTEWS (Flg 2)

" on the rear mjector ‘rack control lever until both the
SCrews are equal in height and ught on the control

; oaded control tube
 spring at each injector

2. Remove the governor terminal lever return spring.

. ‘clamping bolt.

Remove the fuel rod end beanng or ball]omt from the
termmalshnﬁ lever and the termmal lever from_the'

half the apc of -travel. ;;Do. not. tlghten thei' '

Hold both the injector rack eontrol tube and the_
termmal lever i theﬁtll—ﬁ:el posmon and_ ad_]ust the

off of the shaft to attach the'fqelrod
_]omt to the termmallever T

On former governors that do not have the load limit
screw in the cover, hold the terminal lever in the

' full-fuel position and loosen the inner adjusting screw

1/8 of a turn and tightei the outer adjusting screw 1/8
ofatumtoretmntheadjustment.'l'hlstsdoneto
prevent the _governor from bottommg ‘the mjector

TERMIN AL - LEVER
R RETURN _ SPRING: ]

'thz‘ 1"~ Hydraulic Governor Mounting *
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14.7.1 Hydraulic Governor Adjustment

DETROIT DIESEL 63

ADJUSTING »
~ SCREW ' .

Flg 2- Adjustlng Helght of Rack Control Lever
SRR Adjustlng ‘Screws.

6 Remov }the clews pm between the fuel rod and the
T mjector control tube lever. - T

_ NOTICE Cover the cyhnder head 011

drain—back hole, located under the control lever,
noving the fuel rod clevis pin to prevent
in and possible damage to the enginé. -

,c]evls lS observed oranmcrease meﬂ'ortl_:o e:
screwdnverlsnoted, then securely lock t.he"ad'us g SCTEw

8. . Recheck the rear mjector fuel rack to be Sure that 1t has
remained snug on the ball end of the rack control iever
while adjusting the adjacent injector, If the rack of the

Tear injector has become loose, back off slightly on the
adjusting screw on the adjacent injector rack control
lever. When the settings are correct, the racks of all
injectors must be snug on the ball end of their
respective rack control levers.

9. Position the remaining rack control levers as outlined
in Steps 7 and 8.

10. Insert the clevis pin between the fuel rod and the
: mjector control tube lever. - :

1. On eurrent governors, that have the load hmlt screw in
" the governor cover (refer to Section 2.8.1), hold the
terminal lever in the full-fuel position and adjust the
load limit screw until it just contacts the terminal lever.

Then, advance the load limit screw enough to cause the
injector racks to just become loose on the control tube Jevers.
This will allow the terminal lever to reach full travel before
the injector racks bottom. .

12. Install the tenmnal lever return spring.

Adjust Speed Droop

Thér purpose of adjustmg the Speed droop isto estabhsh
a definite engine speed at no load with a given speed at rated
full load.

The governor dropp ig set at the factory and further
adjustment should be unnecessary. However, if the governor
has had major repairs, the speed droop should be readjusted.

The best method of detennmmg the engme speed isby
the use ofan aocuxate han eter. .

Fig. 3 — Adjusting Length of Fuel'Rod .=
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Fig. 4 — Adjusting Droop Bracket

If a full-rated load on the unit can be established and
the fuel rod, injector rack control levers and load limit have
been adjusted, the speed droop may be adjusted as follows:

1.  Start the engine and run it at approximately one-half
the rated no-load speed until the lubricating oil
temperature stabilizer.

o When the engine lubricating oil is cold, the governor

. regulation may be erratic. The regulation should
become increasingly stable as the temperature of the
lubricating oil increases. ' ‘

2. Stop the engine and remove the governor cover.
Discard the gasket,

3. Loosen the locknut and back off the maximum speed
adjusting screw approximately 5/8" (Fig. 5).

4. Refer to Fig. 4 and loosen the droop adjusting bolt.
Move the droop bracket so that the boit is midway
between the ends of the slot in the bracket. Tighten the
bolt.

5. With the throttle in the run position, adjust the engine
speed until the engine is operating at 3% to 5% above
the recommended full-load speed.

6. Apply the full-rated load on the engine and readjust
the engine speed to the correct full-load speed.

Full Load | No-Load
50 eycles 1000 rpm 52.5 eycles 1050 rpm
60 cyeles 1200 rpm 62.5 cycles 1250 rpm
, _ 60 cycles 1500 rpm 52.5 cycles 1575 rpm
L 60 cycles 1800 rpm 62.5 cycles 1875 rpm
TABLE 1

\i .

W
[
!

MAXIMUM SPEED
ADJUSTING SCREW

Fig. b — Adjusting Maximum Engine Speed

7. Remove the rated load and note the engine speed after
the speed stabilizes under no load. If the speed droop is
correct, the engine speed will be approximately 3% to
5% higher than the full-load speed.

If the speed droop is too high, stop the engine and again
loosen the droop bracket retaining bolt and move the droop
adjusting bracket in toward the engine. Tighten the bolt. To
increase the speed droop, move the droop adjusting bracket
out, away from the engine.

The speed droop in governors which control engines -
driving generators in parallel must be identical, otherwise
the electrical load will not be equally divided.

Adjust the speed droop bracket in each engine
governor to obtain the desired variation between the engine
no-load and full-load speeds (Table 1).

The recommended speed droop of generator sets
operating in parallel is 50 rpm (2-1/2 cycles) for units
operating at 1000 and 1200 rpm and 75 rpm {2~1/2 cycles)
for units operating at 1500 rpm and 1800 rpm full load. This
speed droop recommendation may be varied to suit the
individual application.

Adjust Maximum No-Load Speed

With the speed droop properly adjusied, set the
maximum no-load speed as follows:

1. Loosen the maximum speed adjusting screw locknut
and back out the maximum speed adjusting screw 3
turns.

2.  With the engine operating at no load, adjust the engine
speed until the engine is operating at approximately
8% higher than the rated full-load speed.

© Copyright 1990 Detroit Diesel Corporation May, 1980 SEC. 14.7.1 Page 3



14.7.1 Hydraulic Governor Adjustment

3. Tum the maximum speed adjusting screw in lightly
until contact is felt with the lmkage in the governor
- (Fig..5).
4. Hold the mmmum speed ad]ustmg screw and ttghten;
. 'the locknut '
5. Usc a new gasket and mstall thc governor covcr

DETROIT DIESEL 63
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DETROIT DIESEL 563

_14.14

SUPPLEMENTARY GOVERNING DEVICE
ADJUSTM ENT

ENGINE LOAD LIMIT DEVICE

Engmes with mechanical governors may be equipped
with a load limit device to reduce the maximum horsepower

(Fig. 1)

'I'hlsde\noe consists of a load hmnt SCrew threaded into
a plate mounted between two adjacent rocker arm shaft
brackets and a load hmlt lever clamped to the m]ector
control tube

The load lumt dmce is located between the No 2 and
No. 3 cylinders of a 3-53 or 4-53 engine or between the
No. 1 and No. 2 cylinders of each cylinder head on a
V-type engine. However, when valve rocker: covers with a
breather are used, the load limit device is installed between
the No. 1 ‘and No. 2 cylinders on In-line engines and
between the No. 2 and No.. 3 cylinders on V-type engines to
avoid mterfermoe with the rocker cover bafﬂes

When properly adjusted for the maximum horsepower
desired, this device limits the travel of the injector control
racks and thereby the fuel onput of the mjectors

Adjustment

Aﬁer the engme tune—up is completed, make sure the
load limit device is properly installed (Fig. 1). Make surethe
counterbores in the adjusting screw plate are up: The rocker
arm-shaft ‘bracket. bolts which fasten: the adjusting screw
plate to the brackets are tightened to 50-55 Ib—ft (68-75
N-m) torque. Then adjust the load limit devxce, on eech
cyhnder head, -as: follows

1. Loosen the load lumt screw locknut and remove the
screw.

2. Loosen the load limit lever clamp bolts so the lever is

free to turn on the injector rack control tube.

3. With the screw out of the plate, adjust the load limit
screw locknut so. the bottom of the locknut is 7/8"

from the bottom: oftheload limit screw for the mmal_

setting (Fig. 1).

4. Loosentheload llm.lt lever c!amp boltssothat the lever
mfreetotnmonthemjectorrackcontroltube

5. Thread the load limit screw into the adjusting screw
plate until the loclmut ‘bottoms against the top of the
plate.

6. - Hold the injector rack control tube in the full-fuel
position and place the load limit lever against the

10.

bottom of the load limit screw. Then, tighten the load
limit lever clamp bolts.

Check to-ensure that the injector racks will just go into
the full-fuel posmon reedjust the load hrmt lever, if

necessary.

Hold the load hmlt screw to keep lt from tummg then
set the locknut until the distance between the bottom
of the locknut and the top of the adjusting screw plate
corresponds to the dimension (or: number of turns)
stampéd on the plate. Each full turn of the scréw equals
.042°, or .007" for each flat on the hexagon head.

If the piate is not’ stamped, adjust the load limit screw
while operating the engine on a dynamometer test
stand and note thé number of turns required to obtain
the desired horsepower. Then, stamp the plate

_:aecordmgly

Thread the. load lu:mt Screw’ mto the plate unt1l the

locknut bottoms against the top of the plate. Be sm‘e
the nut turns wnth the screw i

Hold the load ]umt screw 1o keep lt from turning, then
tighten the lock nut to secure the setting.

© | | SCREW PLATE

-Fig. 1 - Engine. Load Limit Device
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14.14 Governing Device Adjustment

DETROIT DIESEL 53

. THROTTLE DELAY MECHANISM

The throttle delay mechanism is used to retard
full-fuel injection when the engine is accelerated. This
reduces exhawnst smoke and also helps to 1mprove fuel
economy.

. The throttle delay mechanism (Fig. 2) is installed
between the No. 1 and No. 2 cylinders on 3-53 engines,
between the No. 2 and No. 3 cylinders on 4-53 engines, or
between the No. 1 and No.. 2 cylinders on the right-bank
cylinder head of V-type engines. It .consists ‘of a special
rocker arm shaft bracket (which incorporates the throttle
delay cylinder), a piston, throitle delay lever, connectmg
hnk onﬁce plug, ball check valve and U—bolt

BRACKET WITH THROTTLE
. DELAY CYUINDER _

" "THROTTLE DELAY
= LEVER- -

......

UNK CYUNDER HEAD

THROTTLE DELAY PISTON

" Fig. 2 - Throttle Delay Mechanism _

SCREW - LEVER. . . NUT

; ‘ 1. R B

12014

“ "Effective with turbocharged engines built January,
1980 10-32 x 1 1/8” screws and 10-32 locknuts are used in
the lever assembly rather than 8-32 screws and locknuts.
Also, 10-32 x 3/4" screws and 10-32 locknuts are used at
each leg of the lever assembly, rather than 8-32 screws and
nuts. The -screw holes in the lever were. enlarged to
accommodate the 10-32 screws (Fig. 3).

DO NOT use a 10-32 locknut on an 8-32 screw. An
8—32 nut must be used with an 8-32 screw and a 10—32 nut
used with a 10-32 screw.

Effective February 1975, a new throttle delay lever is
used on the 4 and 6V-53 engines (Fig. 3). The lever assembly
consists of a throttle delay lever (not serviced separately) an
8—32 x1 1/8" screw and a stop nut

NOTICE - Install the throttle delay ‘lever
- assembly on the injector control tube with the
legs inward- (Fig. 2). A-backward installation
(legs outward) can result in a binding condition -
between’ the léver and the valve cover and
possible loss of i injector, fuel control. Ad]ust the
lever to obtain' a leg width of 143" x 03"
'(Fig. 3) to prevent bmdmg o

Prior to May, 1973, the throttle delay lever assembly
was the same as the current lever assembly, except that the
lever was serviced separately and no ad]ustment dJlIlellSlO!l
was spec1ﬁed SRR

Effecnve May, 1973 and unnl Februa:y 1975 the
throttle: delay lever- was used with-an:8-32 x 1.20" long
spacer and an 8-32'x 2:1/2" screw instead of the two shorter

832 x:3/4":screws at each leg of the lever. Also, the 1 1/87

long adjusting screw was eliminated. The single 2 1/2 long
screw and spacer was discontinued because it was found that
the spacer could hit the cylinder head bolt, preventing the
fuel injectors from reaching full rack position. -

11725

Fig. 3 = Current Throttle Delay Lever Assembly

~ Fig. 4 — Throttle Delay Yield Laver (in-line Engine)
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DETROIT DIESEL 53

Governing Device Adjustment 14.14

GOVERNOR
HOUSING

GAP
ADJUSTING
. 'SCREW -

OTTLE DELAY

SPRING h
Coi YIELD LEVER ASSEMBLY 5440°

Fig. 5 - Throttle Delay Yield Lever {6V-53 Engine)

Fig. 6 — Throttle Delay Yisld Link (8V-53 Engine)

Former engines can be updated by replacing the 1.20”
long spacer and 2 1/2" screw with the shorter 3/4" screws
and nuts at each leg of the throttle delay lever. Add the
1 1/8" long screw and nut to the lever. -

Adjust the current throttle delay lever assembly
(Fig. 3) by loosening or tightening the screw and nut in the
lever to obtain a width of 1.43"  .03” between the lever legs.

NOTICE: This dimension is required to
prevent the lever from binding with the link.

A yield lever and spring assembly replaces the
standard lever and pin assembly on the rear end of the
injector control tube on In-line engines (Fig. 4). A yield
lever replaces the standard operating lever in the governor of
the 6V-53 engine (Fig. 5) and a yield link replaces the
standard operating lever link in the 8V-53 governor (Fig. 6).

Operation

Oil is supplied to a reservoir above the throtile delay
cylinder through an orifice plug in the drilled oil passage in
the rocker arm shaft bracket (Fig. 2). As the injector racks
are moved toward the no—fuel position, free movement of the
throttle delay piston is assured by air drawn inito the cylinder
through the ball check valve. Further movement of the
piston uncovers an opening which permits oil from the
reservoir to enter the cylinder and displace the air. When the
engine is accelerated, movement of the injector racks toward
the full-fuel position is momentarily retarded while the
piston expels the oil from the cylinder through an orifice. To
permit full accelerator travel, regardless of the retarded
injector rack position, a spring-loaded yield lever or link

~"assembly replaces the standard operating lever connecting

link to the governor.

Inspection

To inspect the check valve, fill the throttle delay
cylinder with diesel fuel oil and watch for check valve
{eakage while moving the engine throttle from the idle
position to the full-fuel position. If more than a drop of
leakage OCCUTS, replace the check valvc ‘

PISTON AND |
HOUSING FLUSH:
F .

- Fig. 7 — Adjusting Throttle Dalay Cylinder
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14.14 Governing Device Adjustment

DETROIT DIESEL 53

Adjustment

Whenever the injector rack control levers are adjusted,
disconnect the throttle delay mechanism by loosening the
U-bolt which clamps the lever to the injector control tube.
After the injector rack control levers have been positioned,
the throttle delay mechanism must be readjusted. With the
engine stopped, proceed as follows:

1. RefertoFig. 7and insert gageJ 23190 (454" setting)
between the injector body and the shoulder on the
injector rack. Then exert a light pressure on the
injector control tube in the direction of full fuel.

2. Align the throttle delay piston so it is flush with the
edge of the throttle delay cylinder.

3. Tlghten the U-bolt on. the mjector control tube and
remove the gage '

4. Move the injec'tot __x_'ack from the_go—ﬁxe] to the full-fuel
position to make sure__it 'does not bind_. N

Refer to Engme Tune—Up in Sect:on 15.1 for
maintenance. .

ADJUSTMENT OF MECHANICAL GOVERNOR SHUTDOWN SOLENOID

When a governor shutdown solenoid is used on an
engine equipped with a mechanical governor, the governor
stop lever must be properly adjusted to match the shutdown
solenmd plunger travel

The solenoid plunger can be properly allgned to the
govemor stop lever as follows -

1. Remove the bolt connecting the rod end eye (vanable

speed governor) or the right angle clip (limiting speed

~ governor) to the stop lever (Figs. 8 and 9). Align and

-~ clamp the lever to the shutdown shaft in such
- that, & nid-travel position, it is perpendi

_lunger "This assures that the lin

) _ght as posmble The solenoid .pl ]

I}—rwnGer
CLAMPING \

_ ROD END EYE - fE9LoCK
BOLT. ND EYE ... +OCK
.- stop - LT

: 1727 TRAVEL :
= o posmionNfL 1

SHUTDOWN RUN ~ BOLT | -

SHAFT o ) 115978 STOP,

CLEARANCE 1732 MINZ

2. With the stop lever in the run positibn, adjust the rod
end eye or right angle clip for minimum engagement
on the solenoid plunger when the connecting bolt is
instalied. The oversize hole in the eye or clip will
thereby penmt the solenoid to start closing the air gap,

" with a resultant b\nld—up of pull-in force prior to
mmatmg stop lever movement.

3. Thebolt thmugh;_the rod end eye or the right angle clip
should be locked to the stop lever and adjusted to a
height that will permit the eye or clip to float vertically.
The clearance above and below the eye or. cllp and the
bolt head should be approximately 1/32” minimum,
The loclmut can be e:ther on top of or below the stop
lever 7

4, Move the lever to the stop posltmn and observe the
plunger for any possible bind. If necessary, loosen the
mounting bolts and realign the solenoid to provide free
plunger motion.

" CLEARANCE 1/32" MIN.

SHUTDOWN
SHAFT

CLAMPING &%
BOLT

D 115988

SOLENOID

.

Fig. 8 - Typical Variabie Speed Governor Lever Position

Fig. 9 - Typical Limiting Speed Governor Lever Position
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Governing Device Adjustment 14.14

DETROIT DIESEL 53
FUEL MODULATOR
CAM HOUSING The spring is calibrated to the individual engine model air

SPRING

LLER
CYLINDER

PISTON AIR BOX

SUPPLY

LEVER

MODULATOR MECHANISM L-5878

Fig. 10 - Typical Fuel Modulator Assembly

The fuel modulator, used on turbocharged engines,
maintains the proper fuel to air ratio in the lower speed
ranges where the mechanical governor would normally act
to provide maximum injector output. It operates in such a
manner that, although the engine throttle may be moved into
the full-speed position, the injector racks cannot advance to
- the full-fuel position until the turbine speed is sufficient to
provide proper combustion.

The fuel modulator will reduce exhaust smoke and
also will help to improve fuel economy. The modulator
mechanism is installed between the No. 1 and No. 2
cylinders,

A fuel modulator consists of a cast housing containing
a cylinder, piston, cam and calibrated spring mounted on the
cylinder head (Table 1). A lever and roller which controls
the injector rack is connected to the injector control tube.
Tubes run from the air box to the housing to supply pressure
to actuate the piston.

box pressure characteristics.

Whenever the fuel injector rack control levers are
adjusted, the fuel (air box) modulator lever and roller
assembly must first be positioned free of cam contact. This is
done by loosening the clamp screw.

Inspection

At major repair or overhaul, inspect the roller and
piston outer diameter and the cylinder bore inner diameter
for wear. Also, inspect the operating surface, the lever roller,
the roller pins at the cam pivot and the cam attachment to the

- piston.

The piston outer diamter must not be less than 1.6555"
and the cylinder bore inner diameter must not be more than
1.6605".

Adjust Fuel Modulator

After completing the injector rack control lever and
governor adjustment, adjust the fuel modulator, as foliows:

1. With the engine stopped, insert the proper gage
between the injector body and the shoulder on the
injector rack of the No. 2 injector which is adjacent to
the modulator (Table 2).

2. Position the governor speed control lever in the
maximum speed position and the governor run stop
lever in the run position.

3. Rotate the air box modulator lever assembly and
clamp on the injector control tube until the lever roller
contacts the modulator cam with sufficient force to
take up the pin clearance (Fig. 10).

4. Check to make sure only the roller contacts the cam
and not the lever stamping. Tighten the lever and
clamp screw. After tightening, check to make sure that
the gage is still in contact with the injector body and
the shoulder on the injector rack of the No. 2 injector.

5. Remove the gage from between the injector body and
FUEL MODULATING SPRING IDENTIFICATION the shoulder on the injector rack.
COLOR CODE LOAD RATE TOOLNO.  DIM. USAGE
Pink Stripe 5.61 = 1.5 Lbs, 6.00 Lbs. J36686 200 63T with crossheed pistons improved
@ 1.125 Length Per Inch. cold westhar starting
: + 1. . . . J26646 290 3, 4-53T OHf-Highway, Industrial {except
Green Stripe %@f}‘; b I-:""34"1Lbs ;2;2'?1 ‘l:.i?s . 453 with N88 injectors)
’ 9 ’ J28779 366 4-53T Truck with 5ABG injectors and
None 28.25 = 1.4 Lbs. 16.25 Lbs. 4-53T Off-Highway Industrial with
@ .65 Length Per inch. NG5 injectors .
J28778 .365 4-53T Truck with BAB0 injsctors
{except California)
TABLE 1 JO508C 404  4-53T Truck with BABO injectors
{California only})
The modulator tells the fuel system how much fuel the Jo509C 404  4-B3T Truck with N65 injectors
‘ engine can efﬁciently use based on air box pressure. JO509C 404 8V.B3T Truck, Off-Highway, Industrial
Increased air box pressure forces the piston and cam out of J28779 305 6V-53T Marine
the cylinder bore allowing the rack to move toward full fuel. TABLE 2
© Copyright 1990 Detroit Diesel Corporation May, 1990 SEC. 14.14 Page b
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DETROIT DIESEL 53 ' L : 15.1

LUBRICATION AND PREVENTIVE MAINTENANCE

The Lubrication and Preventive Maintenance Schedule is intended asa
guide for establishing a preventive maintenance schedule. The suggestions
and recommendations for preventive maintenance should be.followed as
closely as poss;ble to obtain long life and best performance from a Detroit
Diesel engine. The intervals indicated.on the Charts are tune or miles (m
thousands) of actual operation. '

MAINTENANCE SCH.EDU'LE EXPLANATION

The time or mileage increments shown apply only to the maintenance
function described. These functions should be coordinated with other
regularly scheduled maintenance such as chassis lubrication.

The dm]y instructions pertain to routine or daily starting of an engine
and not to a new engine or one that has not been operated for a considerable

period of time. For new or stored engines, carry out the instructions given

.under Pmpamtxon for Starting Engme First Time under Operating
Instructlons in Section 13.1.

© Copyright 1990 Detroit Diesel Corporation May, 1990 SEC. 15.1 Page 1



15.1 Proventive Maintenance DETROIT DIESEL 53

DAILY

1. — Lubricating Oil @

2. — Fuel Tank ®

3. — Fusl Lines and Flexible Hoses 0]

4. — Cooling System )

5. — Turbocharger 0]

3000 MILE INTERVALS EMISS'ON CONTROL

6. — Battery ®©

7. — Tachometer Drive ® MAINTENANCE

4000-6000 MILE INTERVALS

8. — Air Cleaner {oil bath) @ SERVICE CHART

9. — Drive Belts D
10. — Air Compressor ® (VEH'CLE ENGI NES)
11. — Throttle Control O o L .

-1 Y5;000 MILE INTERVALS = - I IR
(2.)— Fuel Tank ®©
(8.} — Air Claaner {oil bath) . RO
25,000 MILE INTERVALS o

12. — Lubricating Oil Filter o ® 1 - e Coo
& MONTHS OR ‘ MONTHS 6 | 12 18- 24 | 30:) 36 42 48 54 60
10,000 MILE INTERVALS MILES (1000) ) 201730 |40 | 50 | &0 TJ0° ] 80 90 100
13. — Fuel Filter ® ® ® | ® ® ® ® | ® ® ®
14. — Coolant Filter and Water Pump ® ® ® ® ® ® ® ® ® ®
15. — Starting Motor 7 O |0 (o ONB IO BORE R O )] )] 0]
{2.) — Fuel Tank ) O] 0} ()] 0]
{4.) — Cooling System (hoses) @ ()] O] ® O
(10.) — Air Compressor : () 0] D 1T ®© ©
16. — Air System © LOR O 0 ©
17. — Exhaust System 10)] ) Ko} ® )
18. — Air Box Drain Tube. o CD ; (D= @

19. — Emergency Shutdown . ) .. 0} ® 1 @ 0]
20. — Engine (steam clean) OR o . N 0] 0]
21. — Radiator © @ - © - 0] ®
22. — Shutter Operation @ @ ® ® ©
23. — Oil Pressure ® )] ® 0] 0]
24. — Governor @ ©
25. — Fuel Injector & Volve Clearance ® )]
26. — Throttle Delay’ ® 0]
27. — Generator or Alternator”
28. — Engine & Transmission Mounts 0]
29. — Crankcase Pressure 0]
30. — Air Box Check Valves U]
{1.) — Lubricating Oil*
31. — Fan Hub*

ANNUALLY

(3.) — Fuel Lines and Flexible Hoses D

{4.) — Cooling System ()] (D= INSPECT, CORRECT OR REPLACE

(8.) — Alr Cleaners O (IF NECESSARY)

32. — Thermostats & Seals D

- Blow ree
34. — Cranbaose Breather 8 ®=RePLACE
38, — Fon.(thermo-modulated) ()]
36, — Engine Tune-Up |
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DETROIT DIESEL 53 Preventive Maintenance 15.1

INDUSTRIAL - s TIME INTERVALS
OFF HIGHWAY i _
AND MARINE# HRS. 8 1'50_ 100 150 200 | 300 500 700 1.900 2,000

MILES | DLy. | 240 [1,500 {3,000 | 4,500 | 6,000 (9,000 [15,000[20,000[30.000}80,000

1. — Lubr:caLQo:l ' X X
. — Fuél Tank e 3 I

2

3. — Fuel Lines/Flexible Hoses
4, — Cooling. System® T
5 — Turbocharger
6
7
8

B B Lo B k]
b3
x

. — Battery .- " ' 1 x
7. — Tachometer Drive ' C x
3, — Air Cleanefs ... . - X s X
. DriveBelts 7 .ciaer ool T x X
“IAir Compressor il '
‘Throttle and:Clutch Controls ; x
. —- Lubricating Oil Filter® ' ' X X
13. — Fuel Strainer and Filter* I X '
14, — Coolant Filter/Water Pump” ' T 1T x
15. ~ Starting Motor” ' - :
16. — Air System '
17. — Exhaust System -
18. -— Air Box Drain Tube | I } : : - . X
19. — Emergency Shutdown i - : ’ i

21. — Radiator .

22. — Shutter Operation

23. — Oil Pressurs

24. — Overspead Governor ' : I X
26."— Throttle Delay® " o “l '
27. — Alternator®

28. —-Engina/Transmission Mounts - . e )%
29. — Crankcase Pressure. - B E S X
30. — Air Box Check Valves®
31. — Fan Hub* — | i 1 X
32. — Thermostats and Seals ' ' X
33. — Blower Screen : X
34, — Crankcase Breather ' ' .- X
36. — Engine Tune-Up* -
37. — Heat Exchanger Electrodes
38. — Raw Water Pump” : x
39. — Power Generator” i
40. — Power Take-Off"
41. — Marine Gear® - X
42, — Torqmatic Converter®
43. — Hydrostarter System”
44. — Blower Bypass Valve®

]
x

>

»

» || |

See item
3 Marine Engine Time Intervals May Differ.
See ltem.
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15.1 Preventive Maintenance

DETROIT DIESEL 63

Item 1 - Lubricating Oil

Check the lubricating oil level with the engine stopped.
If the engine has just been stopped,~wait approximately
twenty (20) minutes to allow the oil to drain back to the oil
pan. Add the proper grade oil, as required, to maintain the
correct level on the dipstick (refer to Section 13.3).

NOTICE: Oil may be blown out through the
crankcase breather if the crankcase is overfilled.

Make a visual check for oil leaks around the filters and
the external oil lines.

Change the lubricating oil at the intervals shown in the
Chart. See Section 13.3 for drdin intervals when usmg high
sulfur fuel (above 0.50 mass percent).

‘When usmg high TBN/ash oils, a rule of thumb for oil
change intervals is to drain the oil when the TBN drops to
one-half of the new oil TBN. Since lubricant composition
varies from brand to brand the time and rite of TBN
reduction will vary. These differences manifested by the
various high TBN/ash oils will influence the drain interval.

The drain interval may be established on the
recommendations of an independent oil analysis laboratory
or the oil supplier (based upon the used oil sample analysis)
until the most practical oil change period has been
determmed

If the lubricating oil is drained immediately after an
engine has been run for some time, most of the sediment will
be in suspension and will drain readily. Select the proper
grade of oil in accordance with the instructions given in the
Lubrication Specifications in Section 13.3

ENGINE OlL. CHANGE INTERVALS
Max. Engine Qil Change
Interval
Service
Application
Diesel Fuel Sulfur Content
0 to 0.50% by Wt. Max.
City Transit Coaches 6,000 Miles
Pickup Delivery
Truck Service .
{Stop—and—go short 12,000 Miles
distance)
Industrial,
Agricultural 150 Hours
& Marine
Stationary Units:
— Full Time B50OC Hours or 1 Month
- Stand By 150 Hours or 1 Year

" ltems 1 and 12

Item 2 - Fuel Tanks

Keep the fuel tank filled to reduce condensatlon toa
minimum. Select the proper grade of fuel in accordance with
the Fuel Specifications in Section 13.3,

Open the drain at the bottom of thefueltankevery 500
hours or 15,000 mﬂa to dram off any water ~and/or’

. sedlment

_Every 12 months or 20,000 miles (700 hours) tighten
all fuel tank mountings and brackets. At the same time,
check the seal in the fuel tank cap, the breather hole in the
cap and the condition of the crossover fuel line. Repair or.
repla,ce the parts, as necessary.

Diesel Fuel Contamination

The most common form of diesel fuel contamination is
water. Water is harmful to the fuel system in itself, but it also
promotes the growth of microbiological organisms
(microbes). These microbes clog fuel filters with a shme
anit restrict fuel flow.

Water c_an be introduced into the fuel supply through
poor maintenance (loose or open fuel tank caps),
contaminated fuel supply or condensation. =

Condensation is particularly prevalent on units which
stand idle for extended periods of time, such as marine units,
Ambient temperature changes cause condensation in
partially filled fuel tanks.

Water accumulation can be controlled by mixing
isopropyl alcoho! (dry gas) into the fuel oil at a ratio of one
pint (.5 liter) per 125 gallons (473 liters) fuel (or 0.10% by
volume).

Page 4
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DETROIT DIESEL 53

Preventive Maintenance 15.1

Marine units in storage are particularly susceptible to
microbe . growth. The ‘microbes live -in the fuel-water
interface. They need both liquids to survive. These microbes
find excellent growth conditions in the dark, quiet,
non-turbulent nature of the fuel tank.

Microbe growth can be ehmmated through the use of
commercially available blomdes There are two basrc types
on the market o

1. The water soluble type treats on]y the tank Where itis
introduced. Microbe growth can start again if fuel is
transferred from a treated to an untreated tank.

2. The diesel fuel soluble type, such as “Biobor”
-~ manufactured by U.S. Borax or equilvalent, treats the
fuel itself, and therefo‘re,-the entire fuel system.

~Marine units. or any other apphcatlon going into
storage should be treated as follows: Add the biocide
accordmg to the manufacturer’s instructions. This operation
is most effective when performed as the tank is being ﬁl]ed
Add dry gas in the correct proportlons '

If the fuel tanks were previously filled, add the
chenncals and stir with a clean rod.

Item 3 - Fuel Lines and Flexiblé"l'-ioses

Make a visual check for fuel leaks-at the crossover lines
and at the fuel tank suction and return lines. Since fuel tanks
are susceptible to Toad hazards, leaks in this area may best be
detected” by checkmg for accumulatlon of ﬁlel under the
tanks.

. The' performance of engine and auxiliary equipment is
greatly dependent on the ability of flexible hoses to transfer
lubricating - oil, air, coolant and. “fuel oil. Diligent
maintenance of hoses is an important step in ensuring
efficient, economical and safe operanon of the engine and
related equipment.

Check hoses daily as part of the pre-start up
inspection. Examine hoses for leaks and check all fittings,
clamps andties carefully. Make sure that hoses are not
resting on or touching shafts, couplings, heated surfaces
including exhaust manifolds, any sharp edges or other
obviously hazardous areas. Since all machinery vibrates and
moves to a certain extent, clamps and ties can fatigne with
age. To ensure continued proper support, inspect fasteners
frequently and tighten or replace them, as necessary.

Leaks

Inveetlgate leaks immediately to determine if ﬁttmgs
have loosened or cracked or if hoses have ruptured or worn
through. Take corrective action immediately. Leaks are not
only potentially detrimental to machine operation, but they
also result in added expense caused by the need to replace
lost finids. '

CAUTION: Personal - injury and/or
property damage may result from fire
due to the leakage of flammable fluids
_su'ch as fue__l or lube oil. -

Ser\nce Life

- hose has a ﬁmte service life, The service life of a hose
is determmed by the temperature and pressure of the air or
fluid, within it, its time in service, its mounting, the ambient
temperatures, amount of ﬂexlng and vibration it is subject to.
With this in mind, all hoses. should be thoroughly inspected
at least every 500 operating hours (1,000 hours for the
fire-resistant fuel and lube hoses and heat-insulating
turbo/cxhaust ‘system blanket) and/or annually. Look for
cover damage or indications of damaged, twisted, worn,
crimped, brittle, cracked or leaking lines. Hoses having the
outer cover worn through or damaged metal reinforcement
should be considered unfit for further service.

‘All hoses in or out of machinery should be replaced
durmg major overhaul and/or aftera maxrmum of five years
semce wE :

OTlCE The new hose assemblies do not
7 "'un'e automatic replacement after five years
service or-at majpr overhaul.

Item 4 - Cooling System
AUTION: Do notremove the pressure
ntrol cap from the radiator or heat
changer or- attempt to drain the
““coolant until the " angme has cooled.
- Once the .engine has eooled use
" extreme care when removing the cap.
' The:sudden release of pres from.a
““.. heated. cooling system car &
- loss of ‘coolant and possib
o mjury (scaldmg) from_the ht

.. Check the coolant level daily'
top of the heat'exchanger tank or;make _1t covers the
radmtor tubes Add coolant, as necessary Do. not over!il]

Make a visual check for cooling system leaks. Check
for an accumulation of coolant beneath the vehicle durmg
periods when the engme is runmng and when the englne 1s

stopped

In order to assure the integrity of the coolmg system, it
is recommended that a periodic cooling system pressure
check be performed. Pressurize the cooling system (15-20
psi or 103-138 kPa) using radiator cap and cooling system
tester J 24460-01. Do not exceed 20 psi (138 kPa). Any
measurable drop in pressure may indicate an
external/internal leak. Whenever the oil pan is removed, the
cooling system should be pressure checked as a means of
identifying any incipient ‘coolant leaks. -

© Copyright 1980 Detroit Diesel Corporation
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15.1 Preventive Maintenance

DETROIT DIESEL 63

Item 4 aﬁd 14

" Item 7

] A coolmg system properly mamtalned and protected
with supplemental inhibitors can be operated up to two
years, 200,000 miles, or 6000 hours, whichever comes first.
At this interval the antifreeze must be drained, discarded in
an -appropriate manner, and the cooling system throughly
cleaned. Inspect all components that make up the cooling
system and make necessary repairs at this time. Refill the
cooling system with a recommended. ethylene glycol-base
antifreeze and water solution in the required concentration
(see Section 13.3). Add required inhibitors. After filling, run
engine until thermostat(s) open and top off to recommended
full level. Reinstall fill/pressure cap.

Inspect all of the cooling system hoses at least once
every 700 hours or 20,000 miles to make sure the clamps are
tight and properly seated on the hoses and to check for signs
of deterioration. Replace the hoses, if necessary,

Itom 5 - Turbocherger

CAUTION: To eliminate the possibility
of personal injury when air inlet piping
is removed, do not operate an engine
with a turbocharger unless the
compressor inlet guard assembly or
turbo inlet shield (J 28b54-A) is
installed.

° Visually inspect the mountings, mtake and exhaust
ducting and connections for leaks daily. Check the oil inlet
and outlet lines for leaks or restrictions to oil flow. Check for
unusual noise or vibration and, if excessive, stop the engine
and do not operate until the cause is determined.

‘The exhaust manifold retammg nuis, exhaust flange
clamp, and other manifold connections should also be
checked for leakage and tightened, if necessary.

Check heat-insulating exhaust systemn blankets for
damage daily. Torn, matted, crushed, - oil-soaked, or
otherwise damaged msulatlon blankets must be replaced
immediately. "

Item 6 - Battery

_Check the eye” of mamtenance—free battenes for
charge. If lead-acid. or low maintenance batteries are used,
check the specific gravity of the electrolyte in each cell every
100 hours or 3,000 miles. In warm weather, however, it
should be checked more frequently due to a more rapid loss
of water from the electrolyte. The electrolyte level should be
maintained in accordanee w1th the battery manufacturer’s
recommendations. :

Item 7 - Tachometer Drive

Lubricate the tachometer drive every 100 hours or
3,000 miles with an all purpose grease at the grease fitting. At
temperatures above 30°F (~1°C), use a No. 2 grade grease.
Use a No. 1 grade grease below this temperature.

Item 8 - Air Cleaner

Under no engine operating conditions should the air
inlet restriction exceed 25 inches of water (6.2 kPa) for
non—turbochn'r'ged engines or 20inches of water (5.0 kPa) for
turbocharged engines. A clogged air cleaner element will
cause excessive intake restriction and a reduced air supply to
the engine. . _

Oll Bath

Remove the d.lrty oil and sludge from the oil bath type
air cleaner cups and center tubes every 8 hours (every 6,000
miles for highway vehicle engines), or less if operating

Page 6
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DETROIT DIESEL 53

Preventive Maintenance 15.1

conditions warrant. Wash the cups and elements in clean fuel
oil and refill the cups to the level mark with the same grade
and - viscosity - heavy—duty oil as used in the engine. The
frequency of servicing may be varied to suit local dust
conditions. If heavy rain or snow has been encountered,
check the air cleaner for an accumulation of water.

Remove and steam élean the air cleaner element and
baffle annually.

It is recommended that the body and fixed element in
the heavy-duty oil bath type air cleaner be serviced every 500
hours or 15,000 miles or as conditions warrant.

Dry Type

Dry type air cleaner elements (Donaldson, Farr, etc.)
used in on~highway applications should be discarded and
replaced with new elements after one year of service, after
100,000 miles (Donaldson 8 recommended mileage interval)
or when the maximum allowable air intake restriction has
been reached (see Section 13. 2), whlchevcr ‘comes first. No
attempt should be made 1o clean or reuse on-highway
elemcnts after these intervals. -

Dry type elemmts_used_-m oﬁ'—]nghway apphcat:ons

Item 9 - Drive Belts

New standard V-belts will stretch after the first few
hours of operation. Run the engine for 15 seconds to seat the
belts, then readjust the tension. Check the belts and tighten
the fan drive, pump drive, battery—charging alternator and
other accessory drive belts after 1/2 hour or 15 miles and
agmnaﬁerShaursorMOmﬂesofoperanon Thereafter,
check the tension of the drive belts every 200 hours or 6,000
miles and adjust, if necessary. Belts should be pelt.her too
tight nor too loose. Belts which are too tight impose excess
loads on the crankshaft, fan and/or alternator bearings,
shortening both * belt and bearmg life. Excessively
overtightened belts can result in crankshaft breakage. A
loose belt will shp

: ch]aceall belts in a set wbe.n one is worn. Smgle belts
of similar size should not be used as a substitute for a
matched belt set; premature belt wear can result because of
beltlengthva.rlatlon Allbelmmamatchedbeltsetmthhm
032" of their specified center distances. -

Adjust the belt tension so that a firm push with the
thumb, at a point midway between the two pulleys, will
depress the belt 1/2” to 3/4”". If belt tension gageJ 23600-B
or equivalent is available, adjust the belt tension, as outlined
in the Chart. When installing or adjusting an accessory drive
belt, be sure the bolt at the accessory adjusting pivot point is
properly tightened, as well as the bolt in the adjusting slot.

" Item 9
Fan Drive Alternator Drive
Two 3/8"
2 or 3 Sin Ie One 1/27] One Wide
Model wor . | Mne e q Lne 3 |

3,453 - |4050| . — -+ 40-50 50-70. - 40-50
6, 8V53 8080 80-100 | ~40-50° 50-70 - '40-50
Al For 3-point or trlanguiar drive use a tené.l.t;n of

90120 o o

BELT TENSION CHART (ibs/bely) ~

< ltem 10
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15.1 Preventive Maintenance

DETROIT DIESEL 63

Item 10 - Alr Compressor

_.Remove and wash all of the polyurethane sponge
strainer parts every 5000 miles (150 operating hours). The
strainer element should be cieaned or replaced. If - the
element is cleaned, it should be washed in a commercial
solvent or a detergent and water solution. The element
should be saturated in clean engine oil, then squeezed dry
before replacing it in the strainer. Besuretoreplacethealr
strainer gasket if the. entrre air stramer is removed from the
compressor mtake. S ST

For replacement of the air strainer element, contact
the nearest Bendix Wesnnghouse or Midland-Ross dealer;
replaoe w1th the polynrethane element if ava:lable '

Every 12. months or 20000 mlles tlghten ‘the air
COmpressor: mountmg “bolts. If the air compressor is belt
driven, eheck the belts for proper tensmn -

Item 11 Throttlo and CIuteh Controls

Every 200. hours or 6,000 miles lubricate the throttle
control mechamsm - Use an all purpose grease (No. 2 grade)
at temperatures” + 30°F (-1°C)-and above. At temperatures
belowthlsuseaNo lgradegrease B

Lubricate all other control mechanisms, as requlred,
thh engme orl

Item 12 - Lubrleatlng Oil Filter

Install new 011 ﬁlter elements and gaskets each time the
engine oil is changed. See Section 13.3 for. ﬁlters and
recommended mtervals

. Make a visual check of all lubncatmg oil lines for wear
and chafing. If any indication of wear is evident, replace the
oil lines and eorrect the cause.

: When the engme is equipped w1th a turbocharger,
pre—lubncate it-a8; outlmed nnder Insmll Turbocbarger in
Seenon 3. 5 ' : . .

If the engme is eqmpped vnth a govemor 011 ﬁlter
ehange the element every 1 000 hours or 307000 nnles o

Check for 011 leaks aﬁer startmg th“ .engme

Itom 13 Fuel Stralner and Fnltor

: Install new elements every 6 months or: 10000 mlles
(vehicle engines) and’ 300 hours or'9,000.miles (fion=vehicle
engines) or when' plnggmg is mdlcated See Sectnon 13.3 for
filter rooommendat:lons - .

A method of detexmxmng When eleme'nts are plugged
to the extent that they should be changed is based on the fuel

pressure at the cylinder head fuel inlet manifold and the inlet
restriction at the fuel pump. In a clean system, the maximum
pump inlet restriction must not exceed 6 inches of mercury
(20.3 kPa). At normal operating speed the fuel pressure is
45-70 psi (310483 kPa). Change the fuel filter clements
whenever the inlet restriction at the fuel pump reaches 12
inches.of mercury (41 kPa) at normal operating speeds and
whenever the fuel pressure at the inlet mamfold falls below
45 psi (310 kPa).

starting, have

NOTICE: To improve

replacement filters filled with fuel and ready to
install immediately ‘after used filters are
removed. This will prevent possible fuel
siphoning, causing fuel system aeration. If the
engine fails to start after replacement of the fuel
" filter element(s), .the fuel system will requrre
priming with tool J 5956, or equivalent.

Item 13

Item 14 - Coolant Fllter and Wator
Pump :

. If the. coohng system is protected by a eoolant filter
and condmoner, the filter element should be changed every 6
months or 10,000 miles (vehicle engines). and 500 hours or
15,000 miles (non—vehxcle engines). Select the proper; coolant
filter element in accordance with the instructions given
under Coolant Specxﬁcattons in Section 13.3. Use a new
filter cover gasket when installing the filter element, After
réplacing the filter and cover gasket, start the engme and
check for leaks.

Inspect the water pump drain hole every 6 months for
plugging. If plugged, clean out the drain hole with a tool
made from a front crankshaft seal or eqmva.lent

Replacethewaterpumpsealaftertthasbeenmserwoe
for 200,000 miles or 6,000 hours. : ,

May, 1990
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Preventive Maintenance 15.1

Item 15
Item 15 - Starting Motor

The electrical starting motor is permanently
lubricated at the time of manufacture. No further lubrication
is required. Follow starter manufacturer’s recommendations
if disassembly or overhaul is required.

Item 16 - Air System

" Check all of the connections in the air system tobe sure
t.hey are tight. Check all hoses for punctures or other damage
and replace, if necessary. _

Item 1 7 Exhaust System

Check the exhaust mamfold retammg nuts exhaust
flange clamp and other connections for tightness. Check for
proper operation of the exhaust pipe rain cap, if one is used.

Item 18

Item 18 ~ Air Box Drain Tube -

. With the engine running, check for flow of air from the
air box drain tubes every 1,000 hours or 30,000 miles. If the
tubes are clogged, remove, clear and reinstall the tubes. The
air box drain tubes should be cleaned periodicaily even
though a clogged condition is not apparent.

If the engine i3 equipped with an air box drain tank,
drain the sediment periodical[y.
Item 19 - Emergency Shutdown

With the engine running at 1dle speed, check the
operation of the emergency shutdown every 700 hours or
20,000 miles. Reset the air shutdown valve in the open
position after the check has been made. .

Item 20 - Engine (Steam CIean)

Steam clean the engine and engme compartment

_ NOTICE Do not apply steam or solvent_
directly to the batiery—charging alternator,
starting motor or electrical components. as
- damage to electrical equipment may result. -

ltem 21

Item 21 - Radlator

Inspect the extenor of the radmtor core every 12
months or 20,000 miles (700 hours) and, if necessary, clean it
with a quality grease solvent such as mmeral spmts and dry it
with compressed -air. :

CAUTION: . To avoid personal injury,
wear. adequate eye protection and do
not exceed 40 psi (276 kPa) air pressure.

Do not use fiel oil, kerosene or gasoline. It may be
necessary to clean the radiator more frequently if the engine
is being operated in cxtremely dusty or dirty areas. ,

Item 22 Shutter Operatlon

Check the operation of the shutters and clean the
linkage and controls. :

© Copyright 1990 Detroit Diesel Corporation
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DETROIT DIESEL 53

item 23 - Qil Pressu_re |

Under normal operation, oil pressure is noted each
time the engine is started. In the event the engine is equipped
with warning lights rather than pressure indicators, the
pressure should be checked and recorded every 700 hours or
20,000 miles. '

Item 24 - Governor

Check and record the engine idle speed and no—load
speed. Ad_]ust as necessary. _

An idle speed lower than recommended will cause the
engine to be accelerated from a speed lower than the speed at
which the engme was certified.

Ano-load speed higher than recommended will result
in a full-load speed higher than rated and higher than the
speed at whlch the engine was certified.

Overspoed Governor

Lubncate the overspeed governor, xf it is equipped
with & hmge—type cap ciler or oil cup, with 5 or 6 drops of
engme oil every 500 hours or 15 000 miles. Avoid excesswe

’ th m_]ector t:mmg and exhaust valve clearance
as outhned in Section’ '14.2.and 14.1 ever'y 50,000 miles. The
proper heaght_ad stment between the mJector follower and
injector body i is of pnmary unportance te emlssnon control.

Item 26 ~ Throttle Delay/| Fuel Modulator

Inspect and adjust, if necessary, every 30 months or-

50,000 miles.

The Throttle Delay system limits the amount of fuel
injected during acceleration by limiting the rate of injector
rack movement  with a hydraulic cylinder.. The initial
location of this cylinder must be set with the proper gage to
achieve the appropriate time delay (Section 14.14). :

Inspect the check valve by filling the throttle delay
cylinder with diesel fuel and watching for valve leakage while
moving the thirottle from the idle to the full-fuel position.

On the Fuel Modulator, inspect the roller and piston
outer diameter and the cylinder bore inner diameter for wear
and free operation. Also, inspect the operating surface of the
lower roller, the roller pins at the cam pivot and the cam
attachment to the piston. Replace parts, as required.

The fuel modulator must be set with the proper gage to
achieve the correct fuel-to—air ratio (Section 14.14).

Item 27 - Battery—Charging Alternator

Battery—charging alternators are lubricated at time of
manufacture and do not require further lubrication. Check
terminals for corrosion and.loose connections. Check for
damaged or frayed msulat:on. Repau' or replace wiring as
required. B :

Item 28 - Engme and
Transmission Mounts

Check the engine and transmission mounting bolts and
the condition of the mounting pads every 2,000 hours or
60,000 miles. Tighten and repair as necessary.

Item 29 - Crankcase Pressure

Check and record the crankcase pressure every 2,000
hours or 60,000 miles (refer to Section 15.2). .

Item 30 - Air Box Check \_Ialv_as

Bvery 100,000 miles or approxamate.iy 3,000 hours
remove the air box check valves, clean them in solvent and
blow out the lines with compressed air. Inspect for leaks after
servicing,

CAUTION: To: avoid personal injury,
wear adequate eye protection and do
not excoed 40 psi (276 kPa) alr pressure.

Item 31 - Fan Hub

_ B the fan beanng hub assembly is provided with a
grease fitting, use a hand grease gun and’lubricate the
bearings with one shot of Texaco Premmm RB grease, Or an
equivalent Lithium base muln—purpose grease, every 20 000
miles (approximately 700 hours).

Every 2, 500 hours or 75,000 miles (vehicle engines) or
4,000 hours (non-vehicle engines) clean, inspect and repack
the fan bearing hub assembly with the above reoommended
grease (refer to Section 5.4). - .

Ata ma_]or engine overhaul, remove a.nd discard the
bearings in the fan hub assembly. Pack the hub assembly,
using new bearings, with Texaco Premium RB grease or an
equivalent Lithium base multi-purpose grease.

Item 32 - Thermostats and Seals

Check the thermostats (3ee Section 5.2.1) and seals at
5,000 hours (non-highway engines), 200,000 miles (highway
engines) or once a year (preferably at the time the cooling
system is prepared for'winter operation). The thermostats
and seals should always be replaced at overhaul.

Page 10
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ftem 33
item 33 — Blower Screen

Inspect the blower screen .and gasket assembly
annually (vehicle engines) or every 1,000 hours or 30,000
miles (non—vehrcle engines) and, if necessary, clean the
screen in fuel oil and dry it 'with compressed air.

GAUTION:  To avoid personal injury,
wear adequate eye protectlon and do..
not exceed 40 psi (276 kPa) alr pressure.

Install the screen and gasket assembly with the scresn
side of the assembly toward the blower Inspect for evidence
of blower seal leakage T ,

ltem 34
Item 34 - Crenlgease =Breat_her

Remove the externally mounted crankcase breather
assembly annually (vehicle engmes) or every 1,000 hours or
30,000 miles (non—vehicle engines) and wash the steel mesh
pad in clean fuel oil. This cleaning period may be reduced or
lengthened according to severity of service.

Clean the breather cap, mounted on the valve rocker
cover, in clean fuel oil every time the engine oil is changed.

Item 35 - Fan 5 hermo—-ModuIatad)

DRIVE FLUID.LEVEL - Check the fan drive fluid
level to avoid i 1mproper operatlon and damage to the drive
oomponents :

- Current modu!ated fan -drive housmgs have an
mspectzon plug for checlung the ﬂmd level Formerly. parual
f the drive: was_necessary to make the ﬂmd level

':"; idle for at least 172 ho,__v o

2" Tum the fan dnve 80 that the mspectlon‘ plug is 3/4"
below the horizontal ¢center line, then aliow the silicone
fluid to drain down an additional five (5) minutes.

3. Remiove the inspection plug. If fluid begins to flow
from the inspection hole, the drive has sufficient fluid.
Replace the inspection plug.

4. - If the fluid does not ﬂow from the hole, prowed as
follows: .

a. Rotate the fan dnve downward and observe
‘when the fluid begins to flow from the hole. If it
is necessary to lower the drain hole more than 2"
below the honmnta] center line, the fan dnve
should be removed from. the _engine,
disassembled and mspected for posmble damage

to the components. -

b. Tum the fan dnve back so the i mspecuon hole is
3/4" below the horizontal center line and add
fluid until the overﬂow pomt is reached. Replaoe
the inspection plug.

- Use only the: manufacturer s Speclal 20 Oemstroke
ﬂuld . o,

DRIVE BEARING LUBRICATION —The fan_ dnve
beanng should be lubricated ‘with a: Med1 !

engine tune-up. As long as the engine performance is

satisfactory, no tune—up should be needed. Minor.
adjustments in the valve and injector operating mechanisms,
governor, etc. should only be required periodically to
compensate for normal wear on parts.

© Copyright ‘1990 Detroit Diesel Corporation
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: Item 37

Item 37 — Heat Exchanger Electrodes
and Core : : o

Heat exchanger electrodes (“zincs” should be
removed  and -checked initially ‘every 60 days, then as
required or annually. Electrodes are generally found in the
heat exchanger assembly, the raw water pump elbows, and
the engme/manne gear aunhary ‘coolers.” Clean the
electrodes with a ‘wire brush or, 'if worn excessively,
replace with new ele¢trodes. To determine the condition of a
used electrode, strike ‘it sharply agamst a hard surface; a
wea.kened electrode will break

Dram the coohng system dlsconnect the raw water
pipes at the outlet side of the heat exchanger and remove the
retaining cover every, "1,000 hours ‘and. inspect the heat
exchanger core. Ifa cons:derable amount of scale or deposits
are present, contact a Detrojt Dlesc] Semce Outlet.

Item 38 - Raw Water Pump

Check the pnme on, the raw water pump daily. The
engine should not be operated with a dry pump.-Prime the
pump, if necessary, by removing the pipe plug provided in
the pump mlet elbow and adding water. Remstall the plug

® A raw water pump seal malfunction is mdlca C
leakage of water from the openings in the pump housing.
These openings, located between the pump mountmg
and the inlet and outlet ports, must remain open'at all times.
Leaky seals require replacement. The raw:water pump body
or liner should also be checked for cracks:’ or wear and
replaced.

Item 39 - Power Generator

Follow the power generator manufacturer’s
lubrication and preventive maintenance recommendatlons
at his suggected mtervals

Item 40 - Power Takeoff

Follow the power take—off manufacturer’s lubrication
and preventive mamtenance recommendauons “at his
suggested lntervals AR

Item 41 - Marme Gear

®  Check marine gear oil level dally Replace Allison
marine gear lube oil and filter every 150-hours or every two
years, whichever comes first. Replace DDC (Twin Disc)
rear lube oil every 1, 000, hours or every Six months
w chever eomes ﬁrst T ;

- Torgmatlc Conv rtar‘”

. |tem 4

Follow the Torqmatlc converter; m"‘ \
lubrication and preventwe mmntenance recommendatrons
at his suggested mtervals ' - :

Item 43 - Hydrostarter Sy‘_'_‘ )

If engine is equipped with a hydrostarter system, refer
to Section 12.6.1 for lubncatlon and preventwe
maintenance.

o Item 44 - Blower Bypass Valve

Every 100,000 miles or approximately 3,000 hours,
remove the bypass blower valve and clean it in solvent, if
necessary. Inspect for free operation of the valve and any
scoring of the piston, piston guide or sieeve assembly Repair
or replace, as required.

Page 12
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_156.2

TROUBLESHOOTING

an 1- Checklng Compressnon Pressure _

Ccrtam abnormal 'conditions whlch sometimes
interfere with satisfactory engine operation, together with
methods of determining the cause of such conditions, are
covered on the following pages.

_ Satlsfactory engme operatu)n depends pnmanly on:

i. ' An adequate supply of air compressed to a sufﬁmently
hlgh comprmsmn pressure. -

2 The m_}ectlon of the proper amount of fuel at the ri ght
. tlme PR : :

“Lack of power, ‘uneven runmng, excessive vibration,
stalling at idle speed and hard starting may be caused by
either low. compression, faulty mjecnon in one or more
cyhnders, or lack of sufficient alr :

Smce proper comprossmn fuel m_]oction and. thc
proper. amount of air are important to good engine
perfo:manoe, detalled procedures for their 1nv&stlgat10n are
g1ven below. :

Locatlng a Mlsflrmg Cyllnder

1. Start the engine and run it at part load unnl it reaches
normal operating temperature. :

2. Stop the engine and remove the valve rocker cover(s).
3. Check the valve clearance (refer to Section 14.1).

4. Start the engine. Then hold an injector follower down
with a screw driver to prevent operation of the injector.
If the cylinder has been misfiring, there will be no
noticeable difference in the sound and operation of the
engine. If the cylinder has been firing properly, there
will be a noticeable difference in the sound and
operation when the injector follower is held down.

This is similar to short—cucultmg a spark plug in a
gasoline engine.

5. If the cylinder is firing properly, repeat the procedure
on the other cylinders until the fanlty one has been

_Iocated

6. If the cylinder is :msfirmg, check the following:
a. Check the injector tlmmg (refer to
~ Section 14.2). . .

b. Check the comprcsslon pressure
¢.. Install a new mjector :

d. - If the cylinder still misfires, remove the cam

- follower (refer'to Section 1.2.1) and check for a

_ worn cam roller, camshafi lobe, bent push rod or
worn rocker arm bushmg

C'hecking Compression Pressure

Comprmlon pressnre is aﬂ‘ected by altltude as shown
in Table 1.

Check the compression pressure as follows:

1. Start the engioe and run it at épproximate]y one-half
rated load until normal operatmg temperature is
reached :

2. Stop the engme and remove the fuel pipes from the
. injector and fue] connectors of - thg No.. 1 cylinder.

3. Remove the injector and install adaptor J 7915-02
and pressure gage and hose assembly J 6692 (Fig. 1).

4.  Use a spare fuel pipe to fabricate a jumper connection
between the fuel inlet and return manifold connectors.
This will permit fuel from the inlet manifold to ﬂow
directly to the return manifold. :

5. Start the engine and run it at a 600 rpm. Observe and
record the compression pressure indicated on the gage.
Do not crank the engine with the starting motor to
obtain the compression pressure.

- Minimum Compression Altitude Above
Pressure at 600 rpm Sea Level

Std. Engine [{ "N" Engine

psi kPa psi kPa Feet Meters
430 2963 ]| 540 | 37 500 152
400 | 2756 || 500 | 3 445 2,500 762
370 ) 2549 || 465 | 3204 5,000 1524
340 | 2343 |} 430 2963 7,500 2286
315 | 2170 I 395 | 2722 |{10,000 3048

TABLE 1

© Copyright 1980 Detroit Diesal Corporation
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DETROIT DIESEL 53

. Gage Recding. = -~
Cylinder o P
1 525 3617
2 520 3 583
3 485 3 342
4 515 3 548
TABLE 2

6. Perform Steps 2 through 5 on each cylinder. The
compression pressure in any one cylinder at a given
altitude above sea level should not be less than the
minimum shown in Table 1. In additon, the variation
in compression pressures between cylinders must not
exceed 25 psi (172 kPa) at 600 rpm.

If the compression pressure readings were as shown in
Table 2, it would be evident that No. 3 cylinder
should be examined and . the cause of the low
compression pressure be determined and correcied.

"The pressures in Table 2 are for an “N” engine
operating at an altitude near sea level. Note that all of
the cylinder pressures are above the low limit for
satisfactory engine Opcratlon Nevertheless, the No. 3
cylinder . compression pressure - indicates that
something unusual has occurred and that a localized
pressure leak has developed

Low compress:on pressure may r&sult from any one of
-several causes: : :

A. P1ston rings may be stuck or broken. To
determine the condition of the rings, remove the
" air box cover and inspect them by pressing on
the rings with a blunt tool ‘A brokén or stuck
ring will not have a “spring-like” action.

B. Compression pressure may be leaking past the
- cylinder head gasket the valve seats, the injector
. tubeora hole in the piston. .

Engine Out of Fuel

" The problem in restarting an engine after it has run out
of fuel stems from the fact that after the fuel is exhausted
from the fuel tank, fuél is then pumped from the primary fuel
strainer and sometimes -partially removed from the
secondary fuel filter before the fuel supply becomes
insufficient to sustain engine firing. Consequently, these
components must be refilled with fuel and the fuel pipes rid
of air in order for the system to prowde adequate fuel for the
mjectors ' :

:When an engine has run out of fuel there isa deﬁmtc
procedure to follow for restartmg it:

1. Fﬂl the fuel tank with the recommended grade of fuel
oil. If only partiail filling of the tank is possible, add a
minimum of ten gallons (38 litres) of fuel.

2. Remove the fuel strainer shell and element from the
strainer cover and fill the shell w:th fuel oil. Install the
shell and e]ement

3. Remove and fill the fuel ﬁlter shell and element with
fuel oil as in Step 2. ' - ;

4. Start the en gme Check thc ﬁlter and stramer for leaks

Fuel Flow Test- -
The proper flow of fuel is required for satisfactory
engine operation. Check the condition of the fuel pump, fuel

strainer and fuel filter as outlined in Sectlon 2.0 under
TroubleShooting. .

Crankcase Pressure

The crankcase pressure indicates the amount of air
passing between the oil control rings and the cylinder liners
into the crankcase, most of which is clean air from the air
box. A slight pressure in the crankcase is desirable to prevent
the entrance of dust. A loss of engine lubricating oil through
the breather tube, crankcase ventilator or dipstick hole in the
cylinder block is mdlcatwe of excesswe crankcase pressure.

-The causes of hngh crankcase pressure may be traced to
excessive blow—by due to worn piston rings, a hole or crack
in a piston crown, loose piston pin retainers, worn blower-oil
seals, defective blower, cylinder head or end plate gaskets, or
excessive exhaust back pressure. Also, the breather tube or
crankcase vennlator should be checked for obstructions.

Check the crankcase pressure with a manometer
connected to the oil level dipstick opening in the cylinder
block. Check the readings obtained at various engine speeds
with the Engine Operating Conditions in Section 13.2. The
dipstick adaptor must not be below the level of tbe oil when
checking the crankcase pressure.

Exhaust Back Pressure -

A slight pressure in the exhaust system is normal,
However, excessive exhaust back pressure senously affects
engine operation. It may cause an increase in the air box
pressure with a resultant loss of efficiency of the blower. This
means less air for scavenging which results in poor
combustion and higher temperatures.

Causes of high exhaust back pressure are usually a
result of an inadequate or improper type of muffler, an

Page 2
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Troubleshooting (Engine) 15.2

exhaust pipe which is too long or too small'in diametet, an
excessive number of sharp bends in the exhaust system, or
obstructions such as excessive ¢arbon formation or foreign
matter in the exhaust system.

Check the cxhaust back pressure, measured in inches.

of mercury, with a manometer. Connect the manometer to
the exhaust manifoid (exeept on turbocharged engines) by
removing the 1/8" pipe plug which is provided for that
purpose. If no opening lsprowded drill an 11/32” holein the

exhaust :manifold - ‘companion flange and tap the ho]e to.

accommodate a 1/8” pipe plug.

On turbocharged engines, check the exhaust back
pressure in the exhaust piping 6" to 12 from the turbine
outlet (Fig. 1, Section 13. 2) The tapped hole must be in a
comparatively stralght pipe area for an = ‘accurate
measurement. o

Check the readings obtained at various speeds (at

no-load) with the Engme Operaung Condmons in

Section 132

Air Box PresSure

Proper air box pressure is required to maintain
sufficient air for combustion and scavenging of the burned
gases. Low air box pressure is caused by a high air inlet
restriction, damaged blower rotors, an air leak from the air
box (such as leaking end plate gaskets) or a clogged blower

air inlet screen. Lack of power or black or grey exhaust

smoke are indications of low air box pressure.

High air box pressure can be caused by partially
plugged cylinder liner ports.

. Check: the . air: box pressure with a manometer
connected to an air box drain tube.

Check the readmgs obtained at vanous speeds w1th the
Engine Operating Conditions in Sectlon 13.2, .

Air Inlet Restriction

Excessive restnctlon of the air inlet will affect the flow
of alr to the cylinders and result in poor combustion arid lack
of power. Consequently the restnctlon must be kept as low as’
possible considering the size and capacity of the air cleaner.
An obstruction in the air inlet system or dirty or damaged air
cleaners will result ina lugh blower mlet restnctlon

Check the air mlet restnctlon witha water manometer
connected to a fitting in the air inlet ducting iocated two-
inches (2") abave the air inlet housing (non—turbocharged
engines) or the compressor inlet- (turbocharged . engines).
When the insertion of a fitting at this point is not practical
(non-turbocharged engines), the' manometer may. be
connected to the engine air inlet housing. The restriction at
this point should be checked at a specific engine speed. Then
the air cleaner and ductmg should be removed from the air
inlet housmg and the engine again operated at thes same speed
while noting the manometer reading.

The difference between the two readings, w1th and
without the air cleaner and ducting, is the actual restnctlon
caused by the air-cleaner and ductmg T

Check the normal air mlet vacuim at various speeds
{at no-load) and compare the results with the Engine
Operating Conditions in Section 13.2.

© Copyright 1990 Detroit Diesel Corporation--
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PROPER USE OF MANOMETER

The U-tube manometer is a primary measuring device
indicating pressure or vacuum by the dlﬁ'erence in the he1ght
of two columns of fluid.

Connect the manometer to the source of pressure,
vacuum . or differential pressure. When the pressure is
imposed, add the number of inches one column of fluid
travels up to the amount the other column travels down to
obtain the pressure (or vacuum) reading.

The height of a column of mercury is read differently
than that of a column of water. Mercury does not wet the
inside surface; therefore, the top of the column has a convex
meniscus (shape) Water wets the suiface and therefore has a
concave meniscus. A mercury column 18 read by sighting
horizontally between the top of the.convex mercury surface
(Fig. 2)and thescale. A water maniometer is read by sighting
horizontally -between the bottom of the concave water
suxface and the scale ' : o

Should one column of fluid travel further than the
other column, due to minor variations in the 1ns1de diameter
of the tube or to the pressure imposed, the accuracy of the
readlng obtained is not unpalred :

Refer to Table 3 to convert the manometer readmg

into other units of measurement.

" TOP SURFACE OF ALUIDS |y

CONVEX FOR MERCURY CONCAVE FOR WATER

Fig. 2 - Comparison of Column Height for Mercury and

Water Manometers

PRESSURE CONVERSION CHART

1l

1" water = .0735" mercury
1" water = 0361 psi-
1" mercury = 13.6000" water
1" mercury : = 4910 psi

i psi = 27.7000" water
1 psi = 2.0360" mercury
1 psi = 6.895 kPa

1 kPa = 145 psi

TABLE 3 -

Pages 4 ' May, 1990
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DETROIT DIESEL 63

Troubleshooting {(Engine} 16.2

Chart 1 EXCESSIVE CRANKCASE PRESSURE

Pi‘o_béblé C__a uses |

|

-

CYLINDER BLOW-BY

AIR FROM BLOWER OR AIR BOX

Check For

l

‘Check For .
|

1. CYLINDER HEAD GASKET LEAKING

2. PISTON OR LINER DAMAGED

3. PISTON RINGS WORN OR BROKEN

5. DAMAGED BLOWER-TO-BLOCK
GASKET
!

6. CYLINDER BLOCK END PLATE
GASKET LEAKING

|

BREATHER RESTRICTION

Check For
I

4. OBSTRUCTION OR DAMAGE TO

BREATHER

EXCESSIVE EXHAUST BACK PRESSURE

Check For

_ 1
7. EXCESSIVE MUFFLER RESISTANCE

]

8. FAULTY EXHAUST PIPING

Check the compression pressure and, if only one
cylinder has Jow compression, remove the cylinder
head and replace the head gaskets.

SUGGESTED REMEDY

5. Replace the blower-to-block gasket.
6. Replace the end plate gasket.
7.  Check the exhaust back pressure and repair or replace

2. Ins the piston and liner and replace damaged
e P the muffler if an obstruction is found.
3. Install iston rings. 8. Check the exhaust back pressure and install larger
ST new piston rings piping if it is determined that the piping is too small,
4. Clean and repair or replace the breather assembly. too long or has too many bends.
® Copyright 1990 Datroit Diesel Corporation May, 1990 SEC. 156.2 Page b
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15.2 Troubleshooting (Engine)

DETROIT DIESEL 53

Chart 2

~ - EXHAUST SMOKE ANALYSIS

T

MAKE CHECKS WITH WATER OUTLET TEMPERATURE
OF 170°F (77°C)

I

.Probable Causes

—

BLACK OR G'REY SMOKE

BLUE SMOKE

|
Check For

| R
‘Check For
|

1.

INCOMPLETELY BURNED FUEL

4,

I

2.

EXCESSIVE FUEL OR IRREGULAR
FUEL DISTRIBUTION

LUBRICATING OILNOT BURNED
IN CYLINDER (BLOWN '
THROUGH CYLINDER DURING
SCAVENGING PERIOD) -~ =

|

3.

IMPROPER GRADE OF FUEL

~ WHITE SMOKE

|

Check For

L

‘| 5. MISFIRING CYLINDERS

Page . 6
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DETROIT DIESEL 53

Troubleshooting {Engine) 15.2

Chart 2

High exhaust back pressure or a restricted air inlet
causes insufficient air for coml_)usuon and will result
in mcompletely burned fuel. '

High exhaust back prmsure is caused by faulty
exhaust piping or ‘muffler obstruction and is
measured at the exhaust manifold outlet with a
manometcr Replace faulty parts.

Restricted air inlet to the engme cylmders is cansed by
clogged cylinder liner ports, air cleaner or blower air
inlet screen. Clean these items.. Check the emergency
stop to make sure that 1t is completely open and
readjust it, if necessary. :

If the engine is &juipped with a throttle delay, check
for the proper setting, leaky .check ‘valve and
restncted ﬁ]]mg of the plston cawty w1th oil from the

If the .engine is equipped.,with a fuel'modillator, check
the cam to determine if it is stuck in the full fuel
position. Verify tightness of the roller'lever clamp on
the control tube. ‘Determine correctness  (refer to
Section 14.14) of the installed fuel modulator piston
spring and check if the spring has taken a permanent
“set” or if the spring rate is too low.

The above affects only excessive acceleration smoke,
but does not affect smoke at constant speed.

Check for improperly timed injectors and improperly
positioned injector rack control levers. Time the fuel
injectors and perform the appropriate governor
tane-up.

Replace faulty injectors if this condition still pa‘sists
after timing. the mjectors and performng the engine
tane-up. i S

Avoid lugging the engme as thls w111 cause mcomplete
combustion. :

EXHAUST SMOKE ANALYSIS

SUGGESTED REMEDY

3.

Check for use of an improper grade of fuel. Refer to
Fuel Spemﬁcatrons in Sectmn 13.3.

Check for mtemal lubncatmg 011 leaks and refer to
the High Lnbncatmg Oil Consumptlon Chart.

Check for faulty mjectors (see Locating a Misfiring
- Cylinder in the front of thls sectton) a.nd replace, as

necessary.

e White smoke or mlsﬂre at 1dle may occur when any
one or more injector’s idle output is considerably
" higher or lower than the remaining injectors operated
by the same control tabe. Significant differences in -
injector idle output will affect firing nnpulses since
-some cylinders are receiving too much fuel while
others are receiving little or no fuel at idle. ‘

" ® The cyhnder that is not firing at 1dle may be detected

- by shorting out the-injector with a screwdriver.
Depress - the .injector . follower- to prevent m_]ector-
Operatlon Ifthereis a change noted in the engine (i.e.,
noise or--RPM), the-injector -can be considered
operational. If no.¢hange i¥noted in the engine, one
cause could be that the injector-is not providing
sufficient fuel at idle for combiistion. The rack screw
should then be adjustéd to increase fuel output. Turn
. the injector rack screw slightly (o mote than 1/8 of a
turn) to change the .idle output. This adjustment
should only be made after any heavy hitting injectors
have been identified and adjusted to.reduce idle
-output. Heavy hitting injectors generally contribute
:to "a'louder: cylinder firing impulse/sound. After
adjusting the suspected problem injectors, accelerate
the engine Several times and allow it to return to idle.
Check for low oompressxon and consult the Hard
Starting Chart. T

The vse of low cetane fuel will cause this condmon
Refer to Fuel Specifications in Section 13.3.

© Copyright 1990 Detroit Diesel Corporation
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16.2 Troubleshooting (Engine) _ DETROIT DIESEL 53

Chart 3 _ . ) -y
HARD STARTING
|
~Probable Causes
ENGINE WILL NOT ROTATE | LOW COMPRESSION
T _ —
Check For _ i1 . . Check For
1. LOW BATTERY VOLTAGE, - 9. EXHAUST VALVES STICKING
LOOSE STARTER CONNECTIONS ___OR BURNED _
OR FAULTY STARTER R \ l ~
_ — 10. COMPRESSION RINGS WORN
2. .DEFECTIVE STARTING MOTOR _ ' OR BROKEN
SWITCH - = . & |
- : | - 11. CYLINDER HEAD GASKET
3. INTERNAL SEIZURE LEAKING .
Y — 12. IMPROPER VALVE CLEARANCE
—= — . ADJUSTMENT o
' LOW CRANKING SPEED ‘ — , _
1 . & 13. - BLOWER NOT FUNCTIONING
- --check.-F_or ~ .

T
4. IMPROPER LUBRICATING OIL :
VISCOSITY

-
5. --LQW BATTERY OUTPUT

N | -

6. LOOSE STARTER CONNECTIONS OR

- FAULTY STARTER _
NO FUEL o ' INOPERATIVE STARTING AID AT
| LOW AMBIENT TEMP
Check For Check For
|

7. AIR LEAKS, FLOW OBSTRUCTION, 7 IMPROPEX OPERATION OF
FAULTY FUEL PUMP, FAULTY FLUII()) STARTINRGAAID
INSTALLATION

8. INJECTOR RACKS NOT IN FULL-FUEL
POSITION

Page 8 S May, 1990 © Copyright 1990 Detroit Diesel Corporation



DETROIT DIESEL 53

Troubleshooting {(Engine) 15.2

Chart 3

HARD STARTING

&

Refer to Items 2, 3 and 5 and perform the operations
listed.

Réplace the starting motor switch.

Hand crank . the engine at least one compleie
revolution. If the engine cannot be rotated a complete
revolution, damage i3 indicated and the engine must
be disassembled to ascertam the extent of damage and
the cause.

Refer to Lubncatmn Specm'cauons in Sectlon 13.3
for the recommended grade of oil.

Recharge the battery if a light load test mdlcates low
or no voltage. Replace the battery if it is damaged or
will not hold a charge. ..

Replace terminals that are damaged or corroded.

At low ambient temperatur&s, use. of a startmg aid
will keep the battery ful]y charged by reducmg the
cranking time. :

Tighten the starter connectlons Inspect the starter
commutator and brushes for wear. Replace the
brushes if badly worn and overhaul the starting
motor if the commutator is damaged. ,

To check for air Jeaks, flow obstruction, faulty fuel
pump or faulty installation, consuit the No Fuel or
Insufficient Fuel Chart.

SUGGESTED REMEDY

8.

10.

11.

2.
13.

14.

Check for bmcl in the governor-to-injector lmkage
Readjust . the govcmor and mjector controls if

necessary. .

Remove the cyhnder head and recondition the
exhaust valves.

Remove the air box- -covers and inspect the
compression rings through the ports in the cylinder
liners, Overhaul the cylinder assemblies if the rings
are badly worn or broken,

To check for compressmn pasket leakage, remove the
coolant filler ¢cap and operate the engine. A steady
flow of gases from the coolant filler indicates either a
cyhnder head gasket is damaged or the cylinder head
is cracked. Remove the cylinder head and replaoe the

gaskets or cylmder head

Adjust the exhaust valve clearance :

Remove the ﬂywh‘eel :.housmg :cover at the blower
drive support. Then, remove the snap ring and
withdraw the blower drive shaft from the blower.
Inspect the blower drive shaft and drive coupling.

" Replace the damaged parts. Bar the engine over. If .

the blower does not rotate, remove the air inlet
adaptor and visually inspect the blower rotors and
end plates. If visval distress is noted, remove the
blower (see Section 3.4 or 3.4.1).

Operate the starting aid according to the instructions
under Cold Weather Starting Aids.

© Copyright 1990 Detroit Diesel Corporation

May, 1990

SEC. 16.2 Page 9



15.2 Troubleshooting (Engine)

DETROIT DIESEL. 63

Chart 4

ABNORMAL ENGINE QPERATION

=
:Probable Causes

UNEVEN RUNNING OR

LACK OF POWER

FREQUENT STALLING

l

Check__For ]

|

“Check For. .

LOW COOLANT TEMPERATURE

6. IMPROPER ENGINE ADJUST-|
MENTS (TUNE-UP) AND GEAR
TRAIN TIMING -~

" FAULTYINJECTORS

7. INSUFFICIENT FUEL

{

LOW COMPRESSION PRESSURES

8. INSUFFICIENT AIR

GOVERNOR INSTABILITY ~ :*

9 ENGINEAPPLICATION .

TEMPERA'’

10. HIGH RETURN FUEL

'11. HIGH AMBIENT AIR

12.. HIGH ALTITUDE OPERATION

DETONATION

1
Check For
I

13.

OIL PICKED UP BY AIR STREAM

i

14,

LOW COOLANT TEMPERATURE

15.

FAULTY INJECTORS

Page 10
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DETROIT DIESEL 53

Troubleshooting (Engine) 15.2

Chart 4

Check the engine coolant temperature gage and if the
temperature does not reach normal operating
temperature while the engine is operating, consult the
Abnormal Engine Coolant Temperature Chart.

Check engine fuel spill back and if the return is less
than specified, consult the No FueI or Insufficient
Fuel Chart.

Check the injector timing and thc position of the
injector racks. If the engine was not tuned correctly,
perform an engine tune—up. Erratic engine operation
may also be caused by leaking injector spray tips.
Replace the faulty mjactors

Check the compression pressures within the cyhnders
and consult the Hard Startmg Chart if comprmsmn
pressures are low.

Erratic engme operation may be caused by
governor—to-injector operating. linkage bind or by
faulty engine tune-up. Perform the appropriate
engine tune-up prooedurc as outlmed for the
particular governor used.:"

If the engine is equipped with a throttle delay, check
for the proper setting, binding or burrs on the piston
or bracket, and a plugged discharge orifice.

If equipped with a fuel modulator, determine if there
is any interfererice with the roller assembly or roller
contact with the cam at wide open throttle (WOT)
position. Check for burrs and binding on the piston
and bracket bore. Determine correctness (refer to
Section 14.14) of the installed fuel modulator spring
and check if the Spring has taken a permanent “set”,
or if the spring rate’is too high.

Perform an engine tune-up 'if performance is not
satisfactory. '

Check the engine gear-train tlmmg An improperly
timed gear train will result in a loss of power due to
the valves and injectors being actuated at the wrong
time in the engine’s operating cycle.

Perform a Fuel Flow Test and, if less than the
specified fuel is returning to the fuel tank, consult the
No Fuel fuel or Insufficient Fuel Chart.

Check for damaged or dirty air cleaners and clean,
repair or replace damaged parts.

Remove the air box covers and inspect the cylinder
liner ports. Clean the ports if they are over 50%
plugged.

10.
11.

12.

13.

14.
15.

ABNORMAL ENGINE OPERATION
SUGGESTED REMEDY

Check for blower air intake obstruction or high
exhaust back pressure. Clean, repair or replace faulty
parts. '

Check the mmﬁrésion pressures (consult the Hard
Starting Chart}.

Incorrect operation of the engine may result in
excessive loads on ‘the engine. Operate the engine
according to the approved procedures.

Refer to Item 13 of this Chart.

Check the ambient air temperature. A power decrease
of .15.t0..50 horsepower per cylinder, depending upon
injector_size, for each 10°F (6°C) temperature rise

. above 90°F (32°C) will occur. Relocate the engine air -

intake to provide a cooler source of air.

Engines lose horsepower with increase in altitude.
The perceutage of power. loss is governed by the
altitude at which the engine is operatmg

Fill oil bath air cleaners to the' proper level with the
same grade and wscos:ty of lubncatmg 011 that is used
in the ‘engine.

Clean the air box drain tubes and check valve (if used)
to prevent accumulation that may be picked up by the

* air stream and enter the engine cylinders. Inspect the
. check valve as follows:

A. Disconnect the drain tube between the check
valve and the air box dram tube nut at the air
box cover.

B. Run the engine and note the air flow through
the valve at idle engine speed.

C. If the check valve is operating properly, there
will be no air flow at engine speeds. above idle.

Inspect the blower oil seals by removing the air inlet
housing and watching through the blower inlet for oil
radiating away from the blower rotor shaft oil seals
while the engine is running. If oil js passing through
the seals, overhaul the blower. '

Check for a defective blower—to-block gasket .
Replace the gasket, if necessary.

Refer to Item 1 of this Chart.

Check injector timing and the position of each
injector rack. Perform an engine tune-up, if
necessary. If the engine is correctly tuned, the erratic
operation may be caused by an injector check valve
leaking, spray tip holes enlarged or a broken spray tip.
Replace faulty injectors.

© Copyright 1990 Detroit Diesel Corporation
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15.2 Troubleshooting (Engine)

DETROIT DIESEL 53

Chart b

" NO FUEL OR INSUFFICIENT FUEL

1

'Probable Causes '

-

AIR LEAKS FAULTY FUEL PUMP
- _.Check For Check For
B - N
1. LOW FUEL SUPPLY 7. RELIEF VALVE NOT SEATING
- L [ I -

2. 'LOOSE CONNECTIONS OR CRACKED 8. WORN GEARS OR PUMP BODY
LINES BETWEEN FUEL PUMP AND | :
TANK OR SUCTION LINE IN TANK -

—— —T — 9. FUEL PUMP NOT ROTATING
3. 'DAMAGED FUEL OIL STRAINER _ _ |
GASKEY > —
4. FAULTY INJECTOR TIP ASSEMBLY FAULTY INSTALLATION
' | — ~ Check For
FLOW OBSTRUCTION 10. DIAMETER OF FUEL SUCTION
] — . LINES TOO SMALL
Check For 11. RESTRICTED FITTING MISSING
o FROM RETURN LINE
—
> RES—}“SWR OR LINES 12. INOPERATIVE FUEL INTAKE
— LINE CHECK VALVE
6. TEMPERATURES LESS THAN 10°F. 13 HIGH FUEL RETURN
(6°C.) ABOVE POUR POINT OF FUEL 3. BIGH FUEL RETURN

TEMPERATURE

Page 12 ' May, 1980
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DETROIT DIESEL 53

Troubleshooting (Engine) 15.2

'NO FUEL OR INSUFFICIENT FUEL

S FS

s

The fuel tank should be filled above the level of the
fuel suction tube.

Perform a Fuel Flow Test and if air is present
tighten loose connections and replace cracked lines.

Perform a Fuel Flow Test and, if air is present,
replace the fuel strainer gasket when changing the
strainer element. element.

Perform a Fuel Flow Test and, if air is present with all
fuel lines and connections assembled correctly, check
for and replace faulty injectors. :

Perform a Fuel E’ow Test and replace the fuel
strainer and ﬁlter elements and the fuel hnes, if

necessary,

Consult the FneI Spec:ﬁcatlons for the recommended
grade of fucl

Perform a Fuei F?ow Test and if madequate, clean
and inspect the valve seat assembly. o

SUGGESTED REMEDY

8.

10.
11

12.

13.

Replace the gear and shaft assembly or the pump
body. -

Check the condition of the fuel pump drive and
blower drive and replace defectwe parts. '

Replace with larger tank—to—-engme fuel lines.

Install a restricted fitting in the return line.

Make sure that the check vzi_l\_re is instailed in the line
correctly; the arrow should be on top of the valve

- assembly or pointing upward. Reposition the valve, if

necessary. If the valveis moperatwe, replace it witha .
new valve assembly.

Check the engin‘e_ fuel spill-back temperature. The
return fuel temperature. must be less than 150°F
(66°C) or .a-loss in horsepower will occur. This
condition may be corrected by installing larger fuel
lines or relocating the fuel tank to a cooler position.

@© Copyright 1990 Detroit Diesel Corporation
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15.2 Troubleshooting (Engine)

DETROIT DIESEL 53

Chart 6

HIGH LUBRICATING OIL CONSUMPTION -

. Probable Causes .

EXTERNAL LEAKS . OIL CONTROL AT CYLINDER
I E— — L —
Check For Check For
1. OIL LINES OR CONNECTIONS LEAKING| | | 14. LOW COMPRESSION
2. GASKET OR OIL SFAL LEAKS 15. PISTON PIN RETAINER LOOSE
3. . .AUTOMATIC OIL FILLER - 16. - OIL CONTROL RINGS WORN, BROKEN,
— T 7 — - IMPROPERLY INSTALLED OR SCORED
4. OIL PULLOVER - AIR COMPRESSO ' ,
- e 17. -EXCESSIVE OIL IN AIR BOX
5. OVERFILLED CRANKCASE '
—— — 7 18. - DIRT IN AIR INTAKESYSTEM -
6. PLUGGED BREATHERS. —
| 19. SCORED LINERS OR PISTONS
7. HIGH CRANKCASE PRESSURE !
, 20. EXCESSIVE INSTALLATION ANGLE
8. BLUE EXHAUST SMOKE '
l 21. EXCESSIVE OIL IN CRANKCASE
9. EXCESSIVE OIL IN AIR BOX
INTERNAL LEAKS
|
Check For
[
10. BLOWER OIL SEALS LEAKING
|
11. TURBO OIL SEALS LEAKING
[
12. OIL COOLER CORE LEAKING
|
13. WORN EXHAUST VALVE GUIDES
Page 14 May, 1990 ® Copyright 1990 Detroit Diesel Corporation
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DETROIT DIESEL 53

_Troubleshooting (Engine) 15.2

e
ﬁ_\\
\

1

Chart6

HIGH LUBRICATING OIL CONSUMPTION

SUGGESTED REMEDY

NOTICE: Lube oil consumption must be verified a&cr each repair is made,

1 & 2. Repair oil leaks by replacing necessary gaskets, 11, Check for indications of oil on compressor or turbine
seals or tightening connections. Steam cleaning the . sides of the turbocharger. Refer to Section 3.5 of the
engine and operating at no-load rpm, (engine at Service Manual for the proper procedure to
operating temperature) will often reveal excessive oil determine turbocharger oil seal leakage.
leaks. .

' 12.  Pressure test cooling system. If leak is found, remove
3. Consuit the original equipment manufacturer for and replace the oil cooler.. - -
proper repair of the automatic oil filler system. Inspect the engine coolant for lubricating oil
4, Check the air compressor for oil pullover and/or contamination; if contaminated, replace.the oil cooler core.
remove and replace the compressor Then, use a good grade of cooling system cleaner to remove
the oil from the cooling system. -
5. Check di tlck and tube for roper 01] an levels to
correct 05:,. filled crankcasep- pe . P 13. Replace worn exhaust valve guides.
6. Check crankcase pressure Clean breathcrs and 14. Take compression test - refer to Item 16.
recheck crankcase pressure. - 15. Run’engine ‘at idle speed with the air box cover
ed (one at a time) to determine if oil is
7. Owerhaul blower, turbocharger or rekit engine (refer remov . . .
o ‘ to I 10, 11, 15 and §6) ‘Also ret%:rn tg the uncontrolled as evidenced by slobbering out the liner
' ‘ Ex VeS lcaseP urechart ! ports. Inspect all cylinders as more than one may be
cesst ' slobbering. Repair affected cylinders. Slobbering can
8. Remove and mspect exhaust mamfolds and stacks for also be caused by worn oil control rings.
wetness or oil dlsglzse aﬁms_lge °1=aranof; between CAUTION: ' Hot -lubricating oil could
the v Eém an e e "k "‘l"{g“’ e c’;ln pr b uce a d“‘ be blown out the air box during this
¢ cy ":ﬁ] a:l stac seaiegm the valve guides test. Contact with the hot oil could
and/or install valve Stem cause severe burns.
9. Refer to the Abnorma) Engme Operation chart. 16. * Check for faulty engine alrmductlon system allowing
10. Remove the piping from the air inlet housing and contamtlﬁxated alretlo elnter the engine. A compression
remove from the blower. Operate the engine at - test with excessively low readings will {ndlcatg worn
approximately one—half throtile and at idle and out cylinders. Remove and replace cylinder kits.
inspect blower end plates for evidence of oil leakage 17. Refer to Items 10, 11, 15 and 16.
past the seals. Use a flashlight to illuminate the end
piates. If excessive oil leakage is ewdent on the end 18. Refer to Item 16. S
plates, overhaul blower. 19. Check the crankshaft thrust washers for wear.
CAUTION: The b!ower rotors are Replace W°r°r‘j‘“d,d°f°‘,’“‘f° parts. -
exposed anc'! rotating during this test. 20. Decrease the installation angie.' :
Contact with the rotors must be . i S w
avoided as personal injury could result. 21.  Fill the crankcase to the proper level only.
© Copyright 1990 Detroit Diesel Corporation May, 1990 SEC. 15.2 Page 15



15.2 Troubleshooting (Engine) DETROIT DIESEL 53

Chart 7 g ~y I
-~ LOW OIL PRESSURE
MAKE CHECKS WITH WATER OUTLET TEMPERATURE
OF 170°F (77°C) .
P
SR Probable Causes : :
LUBRICATING OIL ' - . PRESSURE GAGE
Check For - | | check For
1 . 1
1. SUCTION LOSS ' ' 8. FAULTY GAGE
— I - : 1 .
2. - LUBRICATING OIL VISCOSITY 9. GAGE LINE OBSTRUCTED
10. GAGE ORIFICE PLUGGED
- y T T H —I -
L | | 1. ELECTRICAL INSTRUMENT
- o 'PANEL SENDING UNITS FA“L‘J‘LTY
POOR CIRCULATION .~ - -
Check For - . ( . _ —
: OIL PUMP
3.. COOLER CLOGGED = ' B —
: — T . | ~ Check For
- 4. COOLER BY-PASS VALVE NOT [
FUNCTIONING PROPERLY 12. INTAKE SCREEN PARTIALLY
T __ CLOGGED
5. PRESSURE REGULATOR VALVE - 1
NOT FUNCTIONING PROPERLY 13. RELIEF VALVE FAULTY
I — I
6. EXCESSIVE WEAR ON R TRAK TN PUMP SUCTION.. - .
CRANKSHAFT BEARINGS b A}R LEAK INIPUMP SUQTION" '
7. GALLERY; CRANKSHAFT OR 15._PUMP WORN OR DAMAGED
CAMSHAFT PLUGS MISSING |
16. LOOSE END COVER BOLTS
T
17. FLANGE LEAK (PRESSURE SIDE)

Page 16 : ' May, 1990 © Copyright 1990 Detroit Diesel Corporation




DETROIT DIESEL 63

Troubleshooting (Engine) 15.2

. Chart7

LOW OIL PRESSURE

SUGGESTED REMEDY

1. Check the oil and bring it to the proper level onthe | 7. Replace missing plugs.

dipstick t the instailati le. , )
ipstick or correct Fe fnsiallation angle i 8. Check the oil pressure with a reliable gage and
2. Consult the Lubrication Specifications in replace the gage if found fanlty.
Section 13.3 for the recommended pgrade and . o
viscosity of oil. : &r 9. Remove and . clean t_hp gage line; replace it, if
necessary.
Check for fuel leaks at the injector nut seal ring and .
fuel pipe connections. Leaks at these points will cause 10. Remove and clean ﬂ"le gage orifice.
lubricating oil dilution. Refer to Section 2.0. 11.  Repair or replace defective electrical equipment.
3. A plugged oil cooler is indicated by excessively high i2.  Remove and clean the oil pan and oil intake screen.
‘ lubricating oil temperature. Remove and clean the oil Consult . the Lubrication Specifications. in
cooler core. Section 13.3 for the proper grade and viscosity of oil.
Change the oil filters.

4. Remove the bypass valve and clean the valve and .
valve seat and inspect the valve spring. Replace 13.  Remove and inspect the valve, valve bore and spring.
defective parts. Replace faulty parts.

5. Remove the pressure regulator vélve and clean the 14. Disassemble the piping and install new gaskets.
valve and valve seat and inspect the valve sprmg P .
Replace defective parts. 7 15. - Remove the pump. Clean and replace defective parts.

16. Remove the oil and tighten the oil d

6. Change the bearings. Consult the Lubrication . 00::1’ bolts. . pan ‘ghten pamp i

_ Speaﬁcatxons in Section 13.3 for the. _proper grade , .
and viscosity of oil. Change the oil filters. 17. Remove the ﬂange and replace the gasket. _
© Copyright 1990 Detroit Diesel Corporation May, 1990 SEC. 15.2 Page 17



15.2 Troubleshooting (Engine)

DETROIT DIESEL 53

Chart 8 ABNORMAL ENGINE COOLANT
OPERATING TEMPERATURE

Probable Causes

[

1

ABOVE NORMAL BELOW NORMAL
Check For Chaék For
[ 1
1. ~ INSUFFICIENT HEAT TRANSFER 3. IMPROPER CIRCULATION
' ! I

2.  POOR CIRCULATION

4. EXCESSIVE LEAKAGE AT

THERMOSTAT SEAL

i. Clean the coohng system w1th a good coolmg system

cleaner and thoroughly ﬂush to  remove scale

deposits:

Clean the exterior of the rachator core to open plugged
passages and permit normal air flow.

Adjust fan belts to the proper tension to prevent
slippage.

Check for an improper size radiator or inadequate
shrouding.

Repair or replace inoperative temperature—
controlled fan or inoperative shutters.

2. Check the coolant level and fill to the filler neck if the
coolant level is low.

Inspect for collapsed or disintegrated hoses. Replace
faulty hoses.

Thermostat may be inoperative. Remove, inspect and
test the thermostat; replace if found faulty.

Check the water pump for a loose or damaged
impeller.

SUGGESTED REMEDY

"~ Check the flow of ‘coolant through the radiator. A
*clogged radiator will cause an inadequate supply of

coolant on the suction side of the pump. Clean the
radiator core.

Remove the coolant filler cap and operate the engine,
checking for combustion gases in the cooling system.
The cylinder head must be removed and inspected for
cracks and the head gaskets replaced if combustion
gases are entering the cooling system.

Check for an air leak on the suction side of the water
pump. Replace defective parts.

The thermostat may not be closing. Remove, inspect
and test the thermostat. Install a new thermostat, if

necessary.
Check for an improperly installed heater.

Excessive leakage of coolant past the thermostat
seal(s) is a cause of continued low coolant operating
temperature. When this occurs, replace the
thermostat seal(s).
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Troubleshooting {(Engine) 15.2

1

VEHICLE LOW POWER/PERFORMANCE AT
LOW MILEAGE

Determine the basis for the concern, Does the concern

indicate slow acceleration from a stop or slow engine
recovery when changing gears? The answers to these
questlons often prov:de the proper information for the
investigation.

A. Is the truck being driven according to
recommended procedures? For example, down
shifting an engine with a throttle delay at high
speed (rather than at low speed) will cause the
_engme to recover power slowly, creating an
impression of low power Driver tralmng would
help.

B. Are the dnver’s expectations of vehicle

performance realistic, considering truck gear

ratios, loads and engine rated speed and power?

~ The distributor or regional office should be

consulted to assist in evaluation of vehicle

_ performance (shift points and gradabmty, for
. example)..

'Check _customer _engine imd_ .vphicle order
_ _spepiﬁcntions'and vehicle road speeds, if necessary.

A. Determine if the engine no—load speed (rpm)

and horserpower meet customer order

o spemﬂcatlous The O.EM. truck dealer or

" Detroit Diesel Corporatmn Reglona] Ofﬁce can
assxst 1n thls area,

" B. Itis normal for the actual engine no—load speed

10 be slightly less (5t0 20 rpm) than the no-load
speed set at Detroit Diesel Corporation due to
engine accessories (au' ‘compressor, power
steering pump, etc.) installed by the O.EM.
There is a + 25 rpm manufacturing tolerance
for no-load speed setting. It would be normal,
therefore, for an engine order specification of
2050 rpm no-load speed to check out at 2025 to
2075 rpm in the vehicle.

C. Therated full-load engine speed w11} not change
because of a slight change of no-load speed
(rpm) resulting from the addltlon of O.E.M.
accessory loads

D. Engme speed combined with rear axle ratios and

'+ tire size provide the resultant vehicle geared

- road speed which may be a basls for customer
concern.

E. Vehicle highway speed is a result of the gear
ratios, engine speed and gross vehicle weight.
For purposes of discussion, geared speed is the

speed the truck would reach with the
transmission in direct drive and the engine at
rated speed. Geared speed (GS) in Miles Per
Hour (mph} can be computed as follows:

GS=Full Load engine RPM x 60

Axle ratio x tire revolutions/mile
EXAMPLE:

GS=1900 rpm x 60 = 55 mph
4.11 x 504

The vehicle could be expected to have a
maximum road speed somewhat more than 55
mph (2050 x 55/1900 - 59.3) mph on level
pavement with 2050 rpm no-load engine speed.
This maximum vehicle speed of 59.3 mph may
not be reached because of parasitic and frictional
power losses. These power losses are a result of

" the vehicle power train and engine—driven
accessories. At speeds over 50 mph wind
‘Tesistance can be responsible for the greatest
engine power or, road speed loss. ..

These vehicle speed calculations can be used to
compare designed performance with actual
" performance:- In the ~example 'it would be
- expected that the vehicle should operate between
" approximately 55 and 59 mph with typical loads
and on level pavement. I during tests the loaded
vehicle operates at calculated road speeds on
level pavement (without a head wind),
re-evalnate the source and reason for the power
- concern. Average the speeds attained on a twoor
three mile level run both into the wind and with
the wind, to determine maximum possible road

. speed with vehicle unloaded.

F. Accuracy of the vehicle speedometer and
tachometer ~ is ~ important. Low-reading
instruments have caused some low power
concerns. These instruments should be checked
for accuracy at both high and low speed.

Check for improper assembly of engine related parts
and accessories installed by the vehicle manufacturer
(0.E.M.), Parts and accessories that can contribute to
low power/performance are

A. Throttle linkage and- govemor shut down
(adjustment).

B. TFuel supply and Teturn hne (size and
mstallatmn)

C.  Fuel filters (leaking or contammated)

© Copyright 1990 Detroit Diesel Corporation
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D. Fuel tanks (construction, return and supply line
installation: fuel temperature should not exceed
maximum allowable) — (see Section 2.5.1)

E. Air intake and exhaust components (size and
installation).

F. Jacobs brake (installation and adjustment). See
Items 11 thru 14.

G. Fuel heater (restriction).
H. Water separator (restriction).

Check governor throttle and shutdown Ilinkage
adjustment as follows: -

A. Improper adjustment of vehicle throttle linkage
and governor shut down are the most frequent
causes of low power/performance concerns.
When the vehicle throttle (accelerator pedal) is
fully depressed, the governor. throttle lever
should move from idle to the full-throttle
position. Low power will result if the vehicle

throttle linkage cannot reach the full-throttle
position.. ,

B. The governor run-stop lever (mechanism)
normally installed by the O.EM. must be
adjusted to allow an air gap or clearance (.020
min.) between the stop lever and the air or
electric solenoid. Improper adjustment (lack of
air gap) of the run-stop lever mechanism will

. not allow the injector control rack(s) to reach the
fulifuel position, thus resulting in low
power/performance. .

5. . Check fuel system for pressure and flow as follows:

A.  First, start and run the engine. Check for proper
fuel pressure at specified engine speeds (refer to
Section 13.2). Checking fuel pressure will reveal
conditions related to fuel flow restriction, fuel
pump relief valve operation and performance
conditions caused by high or low fuel pressure.

B.  If fuel pressures are according to specifications,:

disconnect the fuel return line from the fitting at
the fuel tank and check return flow rate. Hold
open end in a clean container. Start and run the
engine at 1000 rpm. Place the end of the fuel
return line ‘beneath the fuel level in the
receptacle. After a few minutes no air or gas
bubbles should be present, If any bubbles are
detected, determine the cause for air entering the
fuel system and repair, as required. Air in the
fuel system is normally caused by a leak at fuel
connections and/or filters between the suction
side of the fuel pump to the supply tank and not
between the pressure side of the pump and

10.

11,

engine. Minimum fuel return rates are provided
in Section 2.0.

C. If no air bubbles are present and return rate is
‘below minimum specifications, check. for fuel
flow restrictions which can be caused by fuel
heaters, water separators, undersize, improperly
routed or damaged fuel lines,contaminated fuel
filters or high fuel presure resulting from a
plugged restricted fitting.

" D, Always make sure there is sufficient fuel supply

(at least 1/3 of normal capamty) in the fuel
tanks.

_'Check crankcase for lube oil overfill. Overfilled
engine crankcase can cause low power and

higher-than-normal lubricating oil temperature.
Normally, oil levels should be at or slightly below the
oil pan-to-biock split line w1th vehicle on level

_ ground

Check engme horsepower, if necessary, First, insure

horsepower measurement before and after correctwe

action can be used to evaluate the results of the
troubleshooting and repair effort. Record this power at

" approptiate time while troubleshooting. The actual

horsepower reading should not be used to judge if

_engine performance is satisfactory but used only to see

if 2 noticeable power change has taken place. Fuel
quahty, engme—dnvcn accessonw drive line or tires
can contribute to low power readmgs It should be
noted that No. 1 diesel fuel can produce up to 7% less
horsepower than No. 2 fuel. Blends of No. 1 and No. 2
(common in winter) will produce less horsepower,
depending on the percent of the blend..

Check for endence of brake dragging, bad driveline
bearings or lmsaligned axles

Check for excessive air intake restriction. Undersize
or dirty air cleaner elements, damaged or obstructed
air inlet piping can also cause low power.

Check turbocharger exhaust connections and exhaust
system components, A damaged, undersized or
otherwise restricted muffler or exhaust back pressure
and subsequent loss of engine power.

Check for proper location of rocker cover(s). If the
cover(s) has been pushed towards the injector control
tube assembly (inboard on V engines), the injector
control lever movement may be restricted by the cover.
This condition will not allow injectors to reach full
fuel, thereby causing a low power/performance
condition. Situations that can cause this conditon are:

(

A. Use of engine lifting apparatus that contacts the (_

rocker cover(s).

Page 20
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12.

13,

14.

B. Incorrect reinstallation of rocker cover(s) after
removal for various reasons (Jacobs brake
installation, for example).

Check throttle delay or fuel modulator operation. If
the engine is equipped with a throttle delay, check for
the proper setting and a plugged discharge orifice. If
the engine is equipped with a fuel modulator, check for
a pinched air supply line. Determine if there is any
interference with the roller assembly or improper
roller—to-cam contact when governor throttle lever is
in the full-throttle position. Check for smooth
operation of the piston in the bore. Check for excessive
air leakage between the piston and cylinder which may
be caused by excessive piston clearance due to wear.

Check governor~to—injector linkage. Removal of the
governor and rocker cover(s) will be necessary to
detect any binding or restriction of linkage movement.

Check engine tune-up and make necessary
corrections. If all previous steps do not reveal cause for
a confirmed low power/performance condition,
engine tune-up settings may be considered a probable

cause. It is normal for tune—up settings to vary when
using correct setting procedures. Some items
influencing tune-—up measurements are differences in
gages, individuals and mechanical variations.

At Detroit Diesel Corporation, engine tune-up
settings are conducted using electronic and dial
indicator gaging equipment. Finally, to determine that
tune—up is within accepted tolerances, the engine is
tested to assure that horsepower output is to published
specifications.

Jacobs brake installation or adjustment errors can
cause low power/performance conditions,

When making tune-up adjustments, refer to Section
14.0 for specifications.

Periodic inspection of tune-up gages is necessary to
determine if damaged or worn. Injector timing gages
are marked with the timing dimensions and have an
allowable tolerance of + .001 . Rack gages are
marked with the specific dimension and have an
allowable tolerance of * .002 .

® Copyright 1990 Detroit Diesel Corporation
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- 15.3

STORAGE
PREPARING ENGINE FOR STORAGE

‘'When an -engine is to be stored or removed from
operation for a period of time, special precautions should be
taken to protect the interior and exterior of the engine,
transmission and other parts from rust accumulation and
corrosion.  The parts requiring attention and the
recommended preparations are given below.

It will be necessary to remove all rust or corrosion
completely from any exposed part before applying a rust

preventlve oompound Therefore, it is recommended that the
engine be processed for storage as soon as pOSSIble after
removal from operatlon _

The engine should be stored in a building which is dry
and can be heated during the winter months. Moisture
absorbing chemicals are available commercially for use
when excessive dampness prevails in the storage area.

TEMPORARY STORAGE (30 days or Iess)

To protect an engine for a temporary period of time,
proceed as follows: - o .
1. Drain the engine crankcase.
2, Fill the crankcase to the proper level with the
recommended viscosity and grade of oil

3. Fill the fuel tank with the recommended grade of fuel
. oil, Operate the engine for two minutes at 1200 rpm
" . 'and no load. .

Do not dram tbe fuel system or the crankcase after
this run,

4. Check the air cleaner and service it, if necessary, as
outlined in Section 3.1.. - .

5. Fil the coohng system with a properly inhibited
“ethylene glycol base antifreeze solution (refer to
Coolant Specifications in Section 13.3). Drain the raw
water system and leave the drain cocks open.

6. Clean the entire exterior of the engine (except the
electrical system) with fuel oil and - dry it with
compressed air. - . |

7. Seala.lloftheengmeopemngs The material used for
this purpose must be waterproof, vapor proof and
possess sufficient physical strength to resist puncture
and damage from the expansion of entrapped air. -

An engine prepared in this manner can bé returned to
service in a short time by removing the seals at the engine
openings, checking the engine coolant, fuel oil, lubricating
oil, transmission and priming the raw water pump, if used.

EXTENDED STORAGE (more than 3o'da'.y's)

To prepare an engine for extended storage, (more than
30 days), follow this p:ft')cedure: ‘

1. Drain the cooling system and flush with clean,
soft water.

Refill with a properly inhibited ethylene glycol base
antifreeze solution (refer to codlant Specifications in
Sectlon 13.3).

2. Remove, check and recondition the injectors, if
necessary, to make sure they will be ready to operate
when the engine is restored to service.

3. Reinstall the injectors, time th and adjust the
exhaust valve clearance.

4. Circulate the coolant by operating the engine until
normal operating temperature is reached (see
Section 13.2).

3. Stop the engine.

6. Drain the engine crankcase, then remstall and tighten
the drain plug. Install new lubncatmg oil filter

elements and gaskets.
7.  Fill the crankcase to the proper level with a 30 weight
preservative = lubricating - oil

- MIL-L-21260C,

Grade 2. :

8. Drain the fuel tank. Refiil with enough clean No. 1
diesel fuel or pure kerosene to permit the engine to
operate for about ten minutes. If it isn’t convenient to
drain the fuel tank (i.e., marine) use a separate portable
supply of the recommended fuel.
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15.3 Storage

10.

11.
12.

i3.

NOTICE: If engines in vehicles or marine
uniis are stored where condensation of water in
the fuel tank may be a problem, add pure,
waterless isopropyl aleohol (isopropanol}. to
the fuel at a ratio of one pint to 125 gallons
of fuel, or .010% by volume. Where biological

- ¢contamination of fuel may be a problem,

add a biocide such as Biobor JF, or equivalent,
to the fuel. When using a biocide, follow
the manufacturer’s concentration recommen-
dations, and observe all cautions and warnings.

Drain and disassemble the fuel filter and strainer.
Discatd the used elements and gaskets. Fill the cavity
between the element and shell with No. ‘1 diesel fuel or
pure kerosene, and reinstall on the engine. If spin-on
fuel filters and strainers are used, discard the used
cartridges, fill the new ones with No. 1 diesel fuel or
pure kerosene, and reinstall on the engine.

Operate the engine for five minutes to cu'culate the

"clean fuel oil throughout the engine.

Refer to Section 3.1 and service the air cleaner.
MARINE GEAR

A. Drain the oil completely and refill w1th clean oil

of the recommended  grade and .viscosity.

" Remove and clean’ or replace the strainer and
ﬁlter eiement.

*'B. Start and run the engine at 600 rpm for ten

minutes to coat all of the iniernal parts of the

marine gear with clean oil. Engage the clutches
L alternately to circulate. clean oil through all of

the moving parts .

NOTICE: The performance of this step is not
necessary on torque converter umts : o

TORQMATIC CONVERTER

A. Start and operate the engme until the
temperature of the converter oil reaches 150°F
(66°C).

B. Stop the engine, remove the converter drain plug
and dram the converter

C. Remove the filter element.

D. Start the engine and stall the converter for
twenty seconds at 1000 rpm to scavenge the oil
from the converter. Due to lack of lubrication,
do not exceed the 20 second limit.

E. Install the drain plug and a new filter element.

E. Fill the converter to the proper operating level
with a commercial preservative oil which meets

Government specifications MIL-L-21260C,
Grade 2. Oil of this type is available from the
major oil companies.

G. Start the engine and operate the converter for at
least ten minutes at a minimum of 1000 rpm.
Engage the cluich, then stall the converter to
raise the oil temperature to 225°F (107°C).

-NOTICE: Do notallow the oil temperature to
exceed 225°F (107°C). If the unit does not have a
temperature gage, do not stall the converter for
more than thn‘ty seconds

H: Stop the engine and a..low the converier to cool
t0 a temperature suitable to the touch,

L  Sealthe breather and all of the exposed openings
with moisture-proof tape.

J. Coat all exposed, unpainted surfaces with
preservative grease. Position all of the controls
for minimum exposure and coat them with
grease. The external shafts, flanges and seals
should also be coated with grcase

14, POWER TAKE—OFF

A. Use an all purpose grease such as Shell Alvania
" No. 2, or equivalent, and lubricate the clutch
throwout bearing, clutch pilot bearing, drive
shaft main bearing, clutch release shaft and the
“outboard bearings (if so equ.lpped)

B. Remove the inspection hole cover on the clutch
housing and lubricate the clutch release lever
and link pins with a hand oiler. Avoid getting oil
on the clutch facing.

- C. If the unit is equipped with a reduction gear,
drain the gear box and flush with light engine oil.
If the unit is equipped with a filter, clean the shell
and replace the filter element. Refill the gear box
to the proper level with the grade of oil indicated
on the name plate.

15. TURBOCHARGER

Since turbocharger bearings are pressure lubricated
through the external oil line leading from the engine cylinder
block while the engine is operating, no further attention is
required. However, the turbocharger air inlet and turbine
outlet connections should be sealed off w1th momture
resmtant tape. '

16. HYDROSTARTER SYSTEM

Refer to Section 12.6.1 for the lubncatlon and
preventive maintenance procedure.

Page 2
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Storage 16.3

17.  Apply a non-friction rust preventive compound toall ~ 23. =~ Clean and dry the exterior painted surfaces of the
exposed parts. If convenient, apply the rust preventive - engine and spray with a suitable liquid- automobile
- compound to the engine flywheel. If not, disengage the body wax, a synthetic resin varnish or a rust preventive
clutch mechanism to prevent the clutch disc from .compound.
sticking to the flywheel. = 24. Protect the engine with a good weather—resistant
ulin and store it under cover, preferably in a dry
NOTICE: Donot apply oil, grease or any wax tarpa ’
base compound to the flywheel. The cast iron bullcilh::sg which can be heated durmg the winter
will absorb these substances which can “sweat” mon _
out during operation and cause the clutch to slip. Detroit D:eseI Corpomnon does not recommend the
. ) . outdoor storage of engines (or transmissions). Nevertheless,
18.  Drain the engine cooling system. DDC recognizes that in some cases outdoor storage may be
unavoidable. If units must be kept out—off—doors, follow the
19. Drain the prescrvative oil from the engine crankcase.  prenaration.and storage instructions already given. Protect
Reinstall and tighten the drain plug. units with _quality, weather—resistant tarpaulins (or other
20. Removeand clean the battery and battery cables witha suitable covers) arranged to provide air circulation.
baking soda—water solution and rinse with fresh water. NOTICE: Do not use plastic sheeting for
Do not allow the soda solution to enter the batiery. outdoor storage. Plastic is fine for indoor
Add distilled water to the electrolyte, if necessary, and storage. When used outdoors, however, enough
fully charge the battery. Store the battery in a cool " moisture can condense on the inside of the
(never below 32°F or 0°C) dry place. Keep the battery plastic to rust ferrous metal surfaces and pit
fully charged and check the level and the specific aluminum surfaces. If a unit is stored outside for
gravity of the electrolyte regularly. any extended period of time, severe corrosion
) damage can result.
21. Insert heavy paper strips between the pulleys and belts
to prevent sticking. The stored engine should be inspected periodically. If
there are any indications of rust or corrosion, corrective
22.  Seal all engine openings, including the exhaust outlet, steps must be taken to prevent damage to the engine parts.
with moisture resistant tape. Use cardboard, plywood  Perform a complete inspection at the end of one year and
or metal covers where practical. apply additional treatment as required.
PROCEDURE FOR RESTORING AN ENGINE TO SERVICE WHICH HAS
BEEN IN EXTENDED STORAGE
1. Remove the covers and tape from all of the openings of 7. Close all of the drain cocks and fill the engine cooling
the engine, fuel tank and electrical equipment. Do not system with a properly inhibited ethylene glycol base
overlook the exhaust outlet. antifreeze solution (refer to Section 13.3).
2. Wash the exterior of the engine with fuel il to remove 8. Install and connect the battery.
the rust preventive. 9. Service the air cleaner as outlined in Section 3.1.
3. Remove the rust preventive from the flywheel. 10. POWER GENERATOR
Prepare the generator for starting as outlined under
4. Remove the paper strips from between the pulleys and Operating Instructions in Section 13.
the belts.
1. MARINE GEAR
5. Remove the drain plug and drain the preservative oil Check the marine gear; refill it to the proper level, as
from the crankcase. Reinstall the drain plug. Then necessary, with the correct grade of lubricating oil.
refer to Lubrication System in Section 13.1 and fill the
crankcase to the proper level, using a pressure 12 TORQMATIC CONVERTER
prelubricator, with the recommended grade of A. Remove the tape from the breather and all of the
lubricating oil. . . pe
openings.
6. Fill the fuel tank with the fuel specified under Fuel B. Remove all of the preservative grease with a
Specifications (Section 13.3). suitable solvent.
©® Copyright 1990 Detroit Diesel Corporation May, 1980 SEC. 15.3 Page 3
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15.3 Storage

13.

C. Start the engine and operate the unit until the

- temperature reaches 150°F (66°C). Drain the

preservative oil and remove the filter. Start the

engine and stall the converter for twenty seconds

at 1000 rpm to scavenge the oil from the
converter. '

NOTICE: A Torgmatic converter contazmng
preservative oil should only be operated enough
to bring the oil temperature up to 150°F (66°C).

D. - Install the drain plug and a new filter element.

E. Refill the converter with the oil* that is
recommended - under * - Lubrication  and
Preventive Maintenance (Section 15:1).

POWER TAKE-OFF '

Remove the inspection hole cover and inspect the
clutch release lever and link pins and the bearing ends
of the cluich release shaft. Apply englne oil sparingly,
if necessary, to thesc areas.

14,

15.

16.

HYDROSTARTER

A. Open tﬁe i‘elief valve on the side bf tHc hand
- pump and release the pressure in the system.

B. Refer to the filling and purging procedures
outlined in' Hydraulic Starting System
(Section 12.6.1). Then drain, refill and purge
the hydrostarter system.

TURBOCHARGER

Remove the covers from the turbocharger air inlet and
turbine outlet connections. Refer to the lubricating
procedure outlined in Preparation for Starting Engine
First Time in Section 13.1.

‘After all of the preparations have been completed, start

the engine. The small amount of rust preventive
compound which remains in the fuel system will cause
a smoky exhaust for a few minutes. ‘

NOTICE | Before .subjectmg the eng!ne to a

load or high speed it is advisable to check the

engine tune-up. .
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