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LIMITING SPEED MECHANICAL GOVERNOR AND
INJECTOR RACK CONTROL ADJUSTMENT
(In-line Engines)

After timing the fuel injectors and adjusting the
exhaust valves, adjust an engine with a limiting
speed mechanical governor as follows:

NOTE: Loosen the load limit lever
for the load limiting device, if the
engine is so equipped, before pro-
ceeding with the governor adjustment.

Adjust Governor Gap

With the engine at operating temperature, the gov-
ernor gap may be adjusted as follows: Ordinarily,
adjustment is required when.the governor has been
repaired or replaced,

1. Remove the high speed spring retainer cover.

2. Back out the buffer screw until it extends 5/8"
beyond the governor housing,

3. Remove the valve rocker cover,

4. Start the engine and adjust the idle speed screw
to obtain an idle speed of 500 rpm (Fig. 8).

NOTE: The. recommended idle speed
is 500 rpm, but may vary with special
engine applications.

5.  Shut the engine down and remove the governor
cover,

GAP
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SPRING PLUNGER

Fig. 4 -~ Adjusting Governor Gap

Fig. 5 - Positioning the Rear Injector Rack Control Lever

6. Start the engine and control the speed manually
by operating the injector control tube lever.

Engine speed should be between 800 and 1000
rpm,

7. Check the gap between the low speed cap and
the high speed spring plunger with a .0015"
feeler gage. If gap setting is incorrect, reset
the gap adjusting screw (Fig. 4).

8. Install the governor cover. The governor cover
should be placed on the housing with the pin of
the speed control lever projecting into the slot
of the differential lever.

9. Install the screws and lock washers finger
tight. Pull the cover away from the engine and
tighten the screws. This step will properly
locate the cover on the governor housing.

Position Injector Rack Control Levers

Properly positioned injector rack control levers
with the engine at full-load will result in the
following:

Speed control lever at the maximum speed position,
Governor low speed gap closed,

High speed spring plunger on the seat in the gover-
nor control housing,
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Injector fuel control racks in the full-fuel position.

Adjust the rear injector rack control lever (Fig. 5) :

first to establish a guide for adjusting the remain-
ing injector rack control levers,

1. Refer to Fig. 5, and disconnect any linkage
attached to the speed control lever.

2. Loosen all inner and outer injector rack con-
trol lever adjusting screws. Be sure all in-
jector rack control levers are free on the
injector control tube.

3. Move the speed control lever to the full-fuel
position as shown in Fig. 5. ‘Turn the inner
adjusting screw down on the rear injector
rack control lever until a step up in effort to
turn the screw driver is noted. This will place
the rear 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
outer adjusting screws until they are tight,

The above step should result in placing the
‘governor linkage and the control tube assembly
in the same positions that they will attain while
the engine is running at full load.

4. To be sure of proper rack adjustment, the
following check should be performed.

Hold the speed control lever in the full-fuel
position. Press down on the injector rack with
a screw driver or finger tip, causing the rack
to rotate, and release the rack.

£  HIGH SPEED
SPRING RETAINER]

Fig. 6 - Adjusting Maximum No-Load Engine Speed

The setting is sufficiently tight if the injector
rack returns to its original position. If the rack
does not return to its original position, it is
too loose. To correct, back off the outer ad-
justing screw slightly and tighten the inner
adjusting screw.

The setting is too tight if, when moving the
speed control lever from the idle to the maxi-
mum speed position, the injector rack becomes
tight before the speed control lever reaches the
end of its travel (stop under the governor
cover). This will result in a step up in effort to
move the speed control lever to its maximum
speed position and a deflection in the fuel rod
(fuel rod deflection can be seen at the bend).
If the rack is too tight, back off the inner
adjusting screw slightly and tighten the outer
adjusting screw.

5. Manually hold the rear injector rack control
lever in the full-fuel position, Turn down the
inner adjusting screw on the injector rack con-
trol lever of the adjacent injector until the
injector rack has moved into the full-fuel
position and the inner adjusting screw is bot-
tomed on the injector control tube. 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 until they are tight.

6. Recheck the rear injector rack to be sure that
it has remained snug on the ball end of the in-
jector rack control lever while adjusting the
adjacent injector rack, If the rack of the rear
injector has become loose, back off slightly the
inner adjusting screw on the adjacent injector
rack control lever, and tighten the outer ad-
justing screw.

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

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

Adjust Maximum No-Load Engine 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 unit name plate, the maxi-
mum no-load speed may be set as follows:

TYPE A GOVERNOR SPRINGS (Fig. 7):

1. Loosen the lock nut and back off the high
speed spring retainer approximately five turns
(Fig. 6).
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2. With the engine at bperating temperature and

no-load on the engine, place the speed control
lever in the full-fuel position. Turn the high
speed spring retainer IN until the engine is
operating at the recommended no-load speed.

The best method of determining the engine
_speed is with an accurate tachometer.

3. Hold the high speed spring retainer and tighten
the lock nut,

TYPE B GOVERNOR SPRINGS (Fig. 7):

1. Start the engine and, after it reaches normal
operating temperature, remove the load from
the engine,

" 2. Place the engine speed control lever in the
full-fuel position and note the engine speed.

3. Stop the engine and, if necessary, adjust the
no-load speed as follows:

a. Remove the high speed spring retainer, high
speed spring, and plunger assembly.

CAUTION: To prevent the low speed
spring and cap from dropping into the
governor, be careful not to jar the as-
sembly while it is being removed.

i GAP ADJUSTING _ HIGH SPEED IDLE SPEED
SCREW SPRING RETAINER ADJUSTING SCREW
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Fig. 7 - Governor Spring Assemblies

Fig. 8 - Adjusting Engine ldle Speed

b. Remove the high speed spring from the high
speed plunger and add or remove shims as
required to establish the desired engine
no-load speed. ’

NOTE: For each .010" in shims
added, the engines speed will be in-
creased approximately 10 rpm.

e

Replace the high speed spring on the high
speed plunger and assemble the spring as-
sembly into the governor housing. Install
the spring retainer in the governor housing
and tighten it securely.

&

Start the engine and recheck the engine no-
load speed. Repeat Steps a, b and ¢ as is
necessary to establish the no-load speed.

Adijust Idle Speed

With the maximum no-load speed properly adjusted, .
the idle speed may be adjusted as follows:

1. With the engine running at normal operating

temperature and with the buffer screw backed
out to avoid contact with the differential lever,
turn the idle speed adjusting screw (Fig. 8)
until the engine idles at the recommended idle
speed.

The recommended idle speed is 500 rpm, but
may vary with special engine applications.

. Hold the idle speed adjusting screw and tighten

the lock nut.

3. Install the high speed spring retainer cover,
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Fig. 9 - Adjusting the Buffer Screw

Adjust Buffer Screw

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

1. With the engine running at normal operating
temperature, turn buffer screw in (Fig. 9)
so that it contacts the differential lever as
lightly as possible and still eliminates the
engine roll.

NOTE: Do not increase the engine
idle speed more than 15 rpm with the
buffer screw.

2, Recheck the maximum no-load speed. X it has
increased more than 25 rpm, back off the
buffer screw until the increase is less than
25 rpm,

3. Hold the buffer screw and tiéhten the lock nut,

Load Limit Device

Engines may be equipped with a load limiting device
on each cylinder head to reduce the maximum
horsepower by reducing the fuel output. The de-
vice, illustrated in Fig. 9a, mechanically limits the

travel of the injector racks and thereby the fuel
output of the injectors.

Adjustment

After the engine tune-up is completed, it should be
ascertained that the parts _comprising the load
limiting device are properly installed on the engine
as shown in Fig. 9a. The load limiting device may
then be adjusted as follows:

1. Loosen the load limit screw lock nut.

2. Back the load limit screw out of the adjusting
screw plate until approximately 1" of the screw
is below the plate.

3. Adjust the load limit screw lock nut so the bot-
tom of the lock nut is 7/8" from the bottom of
the load limit screw.

4. Loosen the load limit lever clamp bolts so the
lever is free to turn on the injector rack con-
trol tube, ’ :

5. Thread the load limit screw into the adjusting
screw plate until the lock nut ‘‘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 bottom of the load limit screw.
Then, tighten the load limit lever clamp bolts,

7. Check to ensure that the injector racks will
just go into the full-fuel position--readjust the
load limit lever, if necessary.

8. Hold the load limit screw to keep it from turn-
ing, then ‘‘set’’ the lock nut until the distance
between the bottom of the lock nut and the top
of the adjusting screw plate corresponds to the
markings on the adjusting screw plate.

9. Thread the load limit screw into the plate until
the lock nut ‘‘bottoms’’ against the top of the
plate. : '

10. Hold the limit screw to keep it from turn-
ing, then tighten the lock nut to secure the
setting.
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Fig. 9a - Engine Load Limiting Device
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LIMITING SPEED MECHANICAL GOVERNOR AND INJECTOR RACK
CONTROL ADJUSTMENT (V-Type Engines)
6V-53 ENGINE

The limiting speed mechanical governor assembly
is mounted at the rear of the engine, between the
flywheel housing and the blower (Fig. 10). The
governor is driven by the right blower rotor drive
gear. The left blower rotor drive gear is driven by
a shaft, which passes through the governor housing,
from the engine gear train. There are two types of
limiting speed governor assemblies. One type is
generally used in industrial applications and the
other is generally used in vehicles. The only dif-
ference between the governors is in the spring

_mechanism (Fig. 14).

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

Adjust Governor Gap

With the engine at operating temperature, set the
governor gap as follows:

1. With the engine stopped, remove the two bolts
and withdraw the governor high speed spring
retainer cover.

2. Back out the buffer screw until it extends 9/16"
to 5/8" from the surface of the governor
housing.

CAUTION: Do not back the buifer
screw out beyond the limits given,
or the control link lever may disen-
gage the differential lever.

SPRING
HOUSING 7

Fig. 10 - Limiting Speed Governor Mounting
(6V Engine)

ADJUSTING |
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LEVER PIN

PLUNGER

i
FEELER GAP ADJUSTING
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Fig. 11 - Checking Governor Gap

3. Start the engine and loosen the idle speed
adjusting screw lock nut, Then, adjust the idle
screw (Fig. 15) to obtain the desired engine
idle speed.

4, Stop the engine and remove the governor cover
and the engine valve rocker covers. Discard
the gaskets.

(3]

Start and run the engine, between 800 and 1000
rpm, by manual operation of the differential
lever,

CAUTION: Do not overspeed the
engine,

6. Check the gap between the low speed spring
cap and the high speed spring plunger with a
.0015" feeler gage. If the gap setting is in-
correct, reset the gap adjusting screw (Fig. 11),

If the setting is correct, the .0015" movement
can be seen by placing a few drops of oil into
the governor gap and pressing a screw driver
against the gap adjusting screw. Movement of
the cap toward the plunger will force the oil
from the gap in the form of a small bead,

7. Hold the gap adjusting screw and tighten the
lock nut.
8. Recheck the gap and readjust if necessary.

9. Stop the engine and reinstall the governor
cover.
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Fig. 12 = Positioning No. 3L Injector Rack Control Lever

Position Injector Rack Control Levers

Properly positioned ihjector rack control levers
with the engine at full-load will result in the
following:

Speed control lever at the maximum speed
position.

Governor low speed gap closed,

High speed spring plunger on the seat in the
governor control housing,

Injector . fuel control racks in the full-fuel
position.

The letters R or L indicate the injector location in
the right or left cylinder bank, viewed from the
rear of the engine. Cylinders are numbered start-
ing at the front of the engine on each cylinder bank.
Adjust the No. 3L injector rack control lever first
to establish a guide for adjusting the remaining
levers.

1. Disconnect the linkage attached to the speed
control lever.

2, Turn the idle speed adjusting screw until about
1/2" of the screw projects from the lock nut.

NOTE: This adjustment lowers the
tension of the low speed spring so it
can be compressed, while closing the
low speed gap, without bending the fuel
rods.

3. If not already done, back out the buffer screw
as outlined in Step 2 under ‘‘Adjust Governor
Gap?’’.

4. Remove the clevis pin from the fuel rod and

the right cylinder bank injector control tube
lever.

5. Loosen all of the inner and outer injector rack
control lever adjusting screws on both injector
control tubes. Be sure all of the injector rack
control levers are free on the injector control
tubes.

6. Move the speed control lever to the maximum

speed position with light finger pressure. Turn.
the inner adjusting screw of the No. 3L injector
rack control lever down (Fig. 12) until a slight
movement of the control tube lever is observed
or a step-up in effort to turn the screw driver
is noted. This will place the No. 3L injector
in the full-fuel position. Turn the outer adjust-
ing screw down until it bottoms lightly on the
injector control tube. Then, alternately tighten
both the inner  and outer adjusting screws.

The above step should result in placing the
governor linkage and control tube assembly
in the same positions they will attain while
the engine is running at full-load.

7. To be sure the control lever is properly ad-

justed, hold the speed control lever in the
maximum speed position and press down on the
injector rack with a screw driver or finger tip,
causing the rack to rotate. The setting is suf-
ficiently tight if the rack returns to its original
position, If the rack does not return to its
original position, it is 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 speed control lever from the idle to the
maximum speed position, the injector rack be-
comes tight before -the speed control lever
reaches the end of its travel (stop under the
governor cover). This will result in a step-up
in effort required to move the speed control
lever to its maximum speed position and a de~
flection in the fuel rod (fuel rod deflection can
be seen at the bend). If the rack is too tight,
back off the inner adjusting screw slightly and
tighten the outer adjusting screw.

8. Remove the -clevis pin from the fuel rod and
the left bank injector control tube lever,
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9. Insert the clevis pin in . the fuel rod and the
right cylinder bank injector control tube lever
and position the No, 3R injector rack control
lever as previously outlined in Step 6 for the
No. 3L injector rack control lever,

10. Insert the clevis pin in the fuel rod and the left
cylinder bank injector control tube lever. Re-
peat the check on the 3L and 3R injector rack
control 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
cylinder head, '

11. Manually hold the No. 3L injector rack in the
full-fuel position, with the lever on the injector
control tube, and turn the inner adjusting screw
of the No. 2L injector rack control lever down
until the injector rack of the No. 2L injector
has moved into the full-fuel position. 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,

12. Recheck the No. 3L injector rack to be sure it
has remained -snug on the ball end of the rack
control lever while positioning the No. 2L in-
jector rack. If the rack of the No. 3L injector
has become loose, back off the inner adjusting
screw slightly on the No, 2L injector rack con-
trol lever and tighten the outer adjusting screw.
When the settings are correct, the racks of both
injectors must be snug on the ball end of their
respective rack control levers.

13. Position the No. 1L injector rack control lever
as-outlined in Steps 11 and 12.

14. Position No. 2R and 1R injector racks as out-
lined above for the left cylinder bank.

15. Turn the. idle speed adjusting screw in until it
projects 3/16" from the lock nut to permit
starting of the engine.

16. Use new gaskets and replace the valve rocker
covers.

Adjust Maximum No-Load Engine 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
CONTROL
LEVER

SPRIN
RETAINER
LOCK NUT

Fig. 13 ~ Adjusting Maximum No-Load Engine Speed

speed as given on the unit name plate, set the
maximum no-load speed as outlined below.

TYPE A GOVERNOR SPRINGS (Fig. 14):

1. Loosen the lock nut with a spanner wrench and
back off the high speed spring retainer several
turns.. Then, start the engine and increase the
speed slowly. If the speed exceeds the required
no-load speed before the speed control lever
reaches the end of its travel, back off the
spring retainer a few additional turns,

2, With the engine at operating temperature and
no-load on the engine, place the speed control
lever in the maximum speed position., Turn the
high speed spring retainer in (Fig. 13) until the
engine is operating at the recommended no-load
speed, Use an accurate tachometer to accurate-
ly determine the engine speed. The maximum
no-load speed varies with the full-load oper-
ating speed desired as shown in the following
table, :

Engine Speed Droop

Full=Load Maximum Governor
RPM Droop-=RPM
0-1200 200

1201-1400 175

1401-1600 150

1601-1800 160

1801-2000 170

2001+-2200 180

2201-2400 190

2401-2600 200

2601-2800 210
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EXAMPLE: If the full load speed is
to be 2600 rpm, then the no-load speed
setting should be 2800 rpm to ensure
the governor will move the injector
racks into the full-fuel position at the
desired full-load speed.

3. Hold the spring retainer and tighten the lock

nut.

TYPE B GOVERNOR SPRINGS (Fig. 14):

1. Start the engine and, after it reaches normal
operating temperature, remove the load from

the engine,

. Place the speed control lever in the maximum

speed position and note the engine speed.

. Stop the engine and, if necessary, adjust the

no-load speed as follows:

GOVERNOR BUFFER LOCK
HOUSING NUT

GASKETY

ADJUSTING
SCREW

SPRING
RETAINER

SPRING
PLUNGER

LOW SPEED
SPRING

IDLE SPEED HIGH SPEED 'SPRING  SPRING
ADJUSTING SCREW SPRING SEAT CAP
TYPE A
GOVERNOR SHIMS BUFFER LOCK
HOUSING SCREW NUT
GASKET \_
Q 4 (]
0 |1\op=
o] - Q
SPRING i M '
COVER »
°
; /
35N GAP
P ‘\3 < ADJUSTING
SCREW
SPRING SPRING LOW SPEED c
RETAINER PLUNGER SPRING
IDLE SPEED HIGH SPEED 'SPRING  SPRING
ADJUSTING SCREW SPRING SEAT CAP w0
TYPE B

Fig. 14 - Governor Spring Assemblies

a. Remove the high speed spring retainer with
tool J 5895 and withdraw the high speed
spring and plunger assembly.

CAUTION: To prevent the low speed
spring and cap from dropping into the
governor, be careful not to jar the as-
sembly while it is being removed,

b, Remove the high speed spring from the high
speed spring plunger and add or remove
shims as required to establish the desired
engine no-load speed.

" NOTE: For each  .010" in shims
added, the engine speed will be in-
" creased approximately 10 rpm,

¢. Replace the high speed spring on the plunger
and install the spring assembly in the
governor housing, Tighten the spring re-
tainer securely. The maximum no-load
speed varies with the full-load operating
speed desired as shown in the following

table. ' '
Engine Speed Droop
Full-Load Maximum Governor
RPM . Droop RPM
2401-2600 ‘ 150
2601-2800 ! 140

EXAMPLE: If the full-load speed is
to be 2800 rpm, then the no-load speed
setting should be 2940 rpm to ensure
the governor, will move the injector
racks into the full-fuel position at the
desired full-load speed.

d, Start the engine and recheck the no-load
speed. Repeat the procedure as necessary
to establish the no-load speed required,

Adjust Idle Speed

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

1. With the engine running at normal operating

temperature and with the buffer screw backed
out to avoid contact with the differential lever,
turn the idle speed adjusting screw (Fig. 15)
until the engine idles at the recommended idle
speed. The recommended idle speed is 500-600
rpm, but may vary with the engine application.
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Fig. 15 ~ Adjusting Engine ldle Speed

If the engine has a tendency to stall during
deceleration, install a new buffer screw. The
current buffer screw uses a heavier spring
and restricts the travel of the differential
lever to the off (no-~fuel) position.

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

3. Install the high speed spring retainer cover.

Adjust Buffer Screw

With the idle speed properly ad]usted adjust the
buffer screw as follows:

SPEED
CONTROL
LEVER

Fig. 16 - Adjusting Buffer Screw

1. With the engine running at normal operating
temperature, turn the buffer screw in (Fig. 16)
50 it contacts the differential lever as lightly
as possible and still eliminates the engine roll.

NOTE: Do not increase the engine
idle speed more than 15 rpm with the
buffer screw,

2. Recheck the maximum no-load speed. If it has
increased more than 25 rpm, back off the buffer
screw until the increase is less than 25 rpm.

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

8V-53 ENGINE

The limiting speed mechanical governor assembly
is mounted on the front end of the blower (Fig. 17).

.The governor weight carrier shaft is attached to

and driven by the left-hand helix rotor.

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

Adjust Governor ‘Gap

With the engine at operating temperature, set the
governor gap as follows:

1. With the engine stopped, remove the two bolts
and withdraw the governor high speed spring
retainer cover.

2. Back out the buffer screw until it extends 9/16"
to 5/8" from the surface of the governor
housing.

BUFFER CRANKCASE
REW | %% BREATHER

Fig. 17 - Limiting Speed Governor Mounting (8V Engine)
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A Fig. 18 - Checking Governor Gap

CAUTION: Do not back the buffer
screw out beyond the limits given,
or the control link lever may dis-
engage the differential lever.

. Start the engine and loosen the idle speed ad- -

justing screw lock nut. Then, adjust the idle
screw (Fig. 21) to obtain the desired engine
idle speed.

. Stop the engine and remove the governor cover

and the engine valve rocker covers., Discard
the gaskets.

Start and run the engine, between 800 and 1000
rpm, by manual operation of the differential
lever.

CAUTION:
engine.

Do not overspeed the

Check the gap between the low speed spring cap
and the high speed spring plunger with a .0015"
feeler gage. If the gap setting is . incorrect,
reset the gap adjusting screw (Fig. 18).

. Hold the gap adjusting screw and tighten the

lock nut,

8. Recheck the gap and readjust if necessary.

9. Stop the engine and reinstall the governor

cover,

Position Iniector Rack Control Levers

Properly positioned injector rack control levers
with the engine at full-load will result in the
following:

Speed control lever at the maximum speed
position,

Governor low speed gap closed.

H1gh speed spring plunger on the seat in the
governor control housing.

Injector fuel control racks in the full-fuel
position.

The letters R or L indicate the injector location
in the right or left cylinder bank, viewed from the
rear of the engine. Cylinders are numbered start-
ing at the front of the engine on each cylinder bank.
Adjust the No. 1L injector rack control lever first
to establish a guide for adjusting the remaining
levers.

1. Disconnect the linkage attached to the speed

[3,]

(=]

control lever.

. Turn the idle speed adjusting screw until about

1/2" of the screw projects from the lock nut.

NOTE: This adjustment lowers the
tension of the low speed spring so it
can be compressed, while closing the
low speed gap, without bending the fuel
rods.

. If not already done, back out the buffer screw

as outlined in Step 2 under ‘‘Adjust Governor
Gap’?.

Remove the clevis pin from th_e fuel rod and the
right cylinder bank injector control tube lever,

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

. Move the speed control lever to the maximum

speed position; hold it in that position with light

finger pressure. Turn the inner adjusting screw
of the No. 1L injector rack control lever down
(Fig. 19) until a slight movement of the control
tube lever is observed or a step-up in effort
to turn the screw driver is noted. This will
place the No. 1L injector in the full-fuel po-
sition. 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.

The above step should result in placing the
governor linkage and control tube assembly in
the same positions they will attain while the
engine is running at full-load.
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1.

10.

11.

12.

To be sure the control lever is properly ad-
justed, hold the speed control lever in the
maximum speed. position and press down on
the injector rack with a screw driver or finger
tip, causing the rack to rotate. The setting is
sufficiently tight if the rack returns to its
original position. If the rack does not return to
its original position, it is 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 speed control lever from the idle to the
maximum speed position, the injector rack be-
comes tight before the speed control lever
reaches the end of its travel (stop under the
governor cover), This will result in a step-up
in effort required to move the speed control
lever to its maximum speed position and a de-
flection in the fuel rod (fuel rod deflection can
be seen at the bend). If the rack is too tight,
back off the inner adjusting screw 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 6 for the
No. 1L injector rack control lever.

Insert the clevis pin in the fuel rod and the left
cylinder bank injector control tube lever. Re-
peat the check on the 1L and IR injector rack
control 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
cylinder head.

Manually hold the No. 1L injector rack in the
full-fuel position, with the lever on the injector
control tube, and turn the inner adjusting screw
of the No. 2L injector rack control lever down
until the injector rack of the No. 2L injector
has moved into the full-fuel position. 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.

Recheck the No. 1L injector rack to be sure it
has remained snug on the ball end of the rack
control lever while positioning the No. 2L in-
jector 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 con-
trol lever and tighten the outer adjusting screw.
When the settings are correct, the racks of both

13.
14,

15,

16.

Fig. 19 - Positioning No. 1L Injector Rack
Control Lever

injectors must be snug on the ball end of their
respective rack control levers.

Position the No. 3L and 4L injector rack con-
trol levers as outlined in Steps 11 and 12.

Position the No., 2R, 3R and 4R injector racks
as outlined above for the left cylinder bank.

Turn the idle speed adjusting screw in until it
projects 3/16" from the lock nut to permit
starting of the engine.

Use new gaskets and replace the valve rocker
covers.

Adjust- Maximum No-Load Engine Speed

All governors are properly adjusted before leaving
the factory. However, if the governor has been re-
conditioned or replaced, and to ensure the engine
speed will not exceed the recommended no-load
speed as given on the unit name plate, set the maxi-
mum no-load speed as outlined below,

1

Loosen the lock nut with a spanner wrench and
back off the high speed spring retainer several
turns. Then, start the engine and increase the
speed slowly. If the speed exceeds the required
no-load speed before the speed control lever
reaches the end of its travel, back off the
spring retainer a few additional turns,
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SPEED CONTROL
LEVER

St N - SPRING
i HIGH SPEED RETAINER
SPRING RETAINER ;| LOCK NUT

Fig. 20 - Adjusting Maximum No-Load
Engine Speed

2, With~the engine éit operating temperature and

no-load on the engine, place the speed control
lever in the maximum speed position. Turn the
high speed spring retainer in (Fig. 20) until the
engine is operating at the recommended no-
load speed. Use an accurate tachometer to
determine the engine speed. The recommended
speed droop is 150 rpm for governors with a
full-speed range of 2500-2800 rpm.

EXAMPLE: If the full-load speed is
to be 2800 rpm, then the no-load speed
setting should be 2950 rpm to ensure
the governor will move the injector
racks into the full-fuel position at the
desired full-load speed.

Fig. 21 - Adjusting Engine Idle Speed

3.

SPEED CONTROL §
LEVER

BUFFER SCREW

Fig. 22 - Adjusting Buffer Screw

Hold_ the spring retainer and tighten the lock
nut.

Adjust Idle Speed

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

1.

2,

3.

With the engine running at normal operating
temperature and with the buffer screw backed
out to avoid contact with the differential lever,
turn the idle speed adjusting screw (Fig. 21)
until the engine idles at the recommended idle
speed. The recommended idle speed is 400-600
rpm, but may vary with the engine application.

Hold the idle screw and tighten the lock nut.

Install the high speed spring retainer cover.

Adiust‘ Buffer Screw

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

1.

With the engine running at normal operating

‘temperature, turn the buffer screw in (Fig. 22)

so it contacts the differential lever as lightly
as possible and still eliminates the engine roll.

NOTE: Do not increase the engine
idle speed more than 15 rpm with
the buffer screw.

Recheck the maximum no-load speed. If it
has increased more than 25 rpm, back off the
buffer screw until the increase is less than
25 rpm,

Hold the buffer screw and tighten the lock nut
to retain the adjustment.
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VARIABLE SPEED MECHANICAL GOVERNOR (OPEN LINKAGE)
AND INJECTOR RACK CONTROL ADJUSTMENT
{In-line Engines)

After adjusting the exhaust valves and timing the
fuel injectors, adjust the governor (Fig. 1) and the
injector rack control levers.

Preliminary Governor Adjustments

1. Clean the governor linkage and lubricate the
ball joints and bearing surfaces with clean
engine 0il.

2, Back out the buffer screw until it projects
9/16" from the boss on the control housing,

3. Back out the booster spring eye bolt until it is
flush with the outer lock nut.

1 g ¥
¢ INJECTOR .CONTROL TUB FUEL ROD

SPEED CONTROL
LEVER

"IDLE

SPEED
ADJUSTING
SCREW

Fig. 1 - Variable Speed Open Linkage
Governor Mounted on Engine

VARIABLE
SPEED
SPRING

. Fig. 2 - Adjusting Governor Spring Eye Bolt

Adjust Variable Speed Spring Tension

1. Adjust the variable speed spring eye bolt until
1/8" of the threads project from the outer lock
nut (Fig. 2). :

2. Tighten both lock nuts to retain the adjustment.

NOTE:  This setting of the eye bolt
will produce approximately 7% droop
in engine speed from no-load to full-
load.

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 rear injector rack control lever
first to establish a guide for adjusting the remain-
ing levers.

1. Remove the valve rocker cover.




DETROIT DIESEL

PAGE 86 ENGINE TUNE-UP

2.

3.

Fig. 3 - Adjusting Injector Rack Control
Lever Adjusting Screws

Disconnect the fuel rod at the stop lever.

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

Move the speed control lever to the maximum
speed position,

Adjust the rear cylinder injector rack con-
trol lever adjusting screws (Fig. 3) until both
screws are equal in height and tight on the
injector control tube.

Move the rear injector control rack into the
full-fuel position and note the clearance be-
tween the fuel rod and the cylinder head bolt.
The clearance should be 1/32" or more. If
necessary, readjust the injector rack adjusting
screws until a clearance of at least 1/32" to
1/16" exists. Tighten the adjustment screws.

Loosen the nut which locks the ball joint on the
fuel rod. Hold the fuel rod in the full-fuel
position and adjust the ball joint until it is
aligned and will slide on the ball stud on the
stop lever (Fig. 4). Position the shutdown

11.

1.

cable clip and tighten the fuel rod lock nut to
retain the adjustment,

Check the adjustment by pushing the fuel rod
toward the engine and make sure the injector
control rack is in the full-fuel position., If
necessary, readjust the fuel rod.

Manually hold the rear injector rack in the
full-fuel position, with the lever on the injector
control tube, and turn the inner adjusting screw
of the adjacent injector rack control lever down
until the injector rack moves into the full-fuel
position, 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.

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, back off the inner adjusting
screw slightly on the adjacent injector rack
control lever and tighten the outer adjusting
screw. 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 9 and 10. ‘

Adjust Engine Idle Speed

Make surethe stop lever is in the RUN position
and place the speed control lever in the IDLE
position,

CONTROL TUBE §

BALL STUD

Fig. 4 - Adjusting Fuel Rod Length
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. With the engine operating, loosen the lock nut

and turn the idle speed adjusting screw (Fig. 5)
in or out until the engine idles at the recom-
mended speed. The recommended idle speed
is 500 rpm for engines operating up to 2500
rpm or 550 rpm for engines operating up to
3000 rpm. However, the idle speed may vary
with special engine applications,

. Hold the idle speed adjusting screw and tighten

the lock nut,

Adjust Maximum No-Load Speed

1.

With the engine running, move the speed con-
trol lever to the maximum speed position, Use
an accurate tachometer to determine the no-
load speed of the engine, '

NOTE: Do not overspeed the engine.

Loosen thé lock nut and adjust the maximum
speed adjusting screw (Fig. 6) until the re-
quired no-load speed is obtained.

. Hold the adjusting screw and tighten the lock’
_nut, :

Adjust Buffer Screw

1.

With the engine runhing at idle speed, turn the
buffer screw in (Fig. 7) so that it contacts the

IDLE SPEED
ADJUSTING

Fig. 5 - Adjusting Idle Speed

AXIMUM SPEED &
ADJUSTING SCREW

Fig. 6 - Adjusting Maximum No-Load Engine Speed

stop lever as lightly as possible and still elimi-
nates engine roll,

NOTE: Do not raise the engine idle
speed more than 20 rpm with the
buffer screw. Check the maximum
no-load speed to make sure it has not
increased over 25 rpm by the buffer
screw setting.

~

BUFFER SCREW
; G~

Fig. 7 - Adjusting Buffer Screw
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BOOSTER
SPRING

Fig. 8 - Adjusting Booster Spring

Adijust Governor Booster Spring

The governor booster spring is used on some en-
gines to reduce the force necessary to move the
speed control lever from the idle speed position
to the maximum speed position. Adjust the booster
spring as follows:

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

2. Reduce the tension on the booster spring, if
not previously performed, to the minimum by
backing off the outer lock nut (Fig. 8) until the
end of the booster spring eye bolt is flush with
the end of the nut.

3. Adjust the eye bolt in the slot in the bracket
so that an imaginary line through the booster
spring will align with an imaginary center line
through the speed control shaft. Secure the
lock nuts on the eye bolt to retain the

- adjustment.

4. Move the speed control lever to the maximum
speed position and note the force required.
To reduce the force, back off the inner lock
nut and tighten the outer lock nut to increase
the tension on the booster spring.

NOTE: Before tightening the lock
nuts, reposition the booster spring as
in Step 3.

The setting is correct when the speed control lever
can be moved from the idle speed position to the
maximum speed position with a constant force,
while the engine is running, and when released it .
will return to the idle speed position.

Adjust Engine Speed Droop

The adjustment of the spring tension outlined in
‘‘Adjust Variable Speed Spring Tension’’ will re-
sult in approximately 7% droop from the maximum
no=load speed to the full load speed. This is the
optimum droop setting for most applications. How-
ever, the droop may be changed as necessary for
a particular engine application.

1. Lower the speed droop by increasing the spring
tension.

2. Raise the speed droop by decreasing the spring

tension.

Note, however, that a change in the variable speed
spring tension will change the engine idle speed
and maximum no-load speed, which must also be
readjusted.
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VARIABLE SPEED MECHANICAL GOVERNOR (ENCLOSED LINKAGE)
AND INJECTOR RACK CONTROL ADJUSTMENT
{In-line Engines)

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

NOTE: Loosen the load limit lever
for the load limiting device, if the
engine is so equipped, before pro-
ceeding with the governor adjustment.

Adjust Governor Gap
With the engine stopped, adjust the governor gap
as follows:

1. Disconnect any linkage attached to the governor
levers.

2. Remove the governor cover.

3. Place the speed control lever in the maximum
speed position.

4. Insert a ,006" feeler gage between the spring
plunger and the plunger guide as shown in
Fig. 9. 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.

L SPRING
PLUNGER

Fig. 9 = Adjusting Governor Gap

Fig. 10 ~ Positioning the Rear Injector
Rack Control Lever

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,.

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

c. Pull the cover assembly in a direction away
from the engine, to take up the slack, and
tighten the cover. screws,

NOTE: This step is required since
no 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 rear injector rack control lever
first to establish a guide for adjusting the remain-
ing levers,

1. Loosen the lock nut and back the buffer screw
(Fig. 13) out approximately 5/8".
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2.

3.

Remove the valve rocker cover.

Loosen all of the inner and outer injector rack
control lever adjusting screws (Fig. 10). Be
sure all of the injector rack control levers are
free on the injector 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 pres-
sure. Turn the inner adjusting 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 screw driver
is noted. This will place the rear 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 inner and outer adjusting
screws. ! ‘

The above step should result in placing the
governor linkage and control tube in the re-
spective positions that they will attain while
the engine is running at full-load.

. To be sure the control lever is properly ad-

justed, hold the stop lever in the RUN position
and press down on the injector rack with a
screw driver or finger tip causing the rack
to rotate. The setting is sufficiently tight if the
rack returns to its original position when the
pressure is released. If the rack does not re-
turn to its original position, it is 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 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' seen at the bend).
If the rack is found to be too tight, back off the
inner adjusting screw slightly and tighten the
outer adjusting screw.

. Manually hold the rear injector rack in the

full-fuel position with the lever on the injector
control tube and turn the inner adjusting
screw of the adjacent injector rack control
lever down until the rack of the adjacent in-
jector moves into the full-fuel position. Turn
the outer adjusting screw down until it bottoms
lightly on the injector control tube. Then, al-
ternately tighten both the inner and outer ad-
justing screws,

8. 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 in-
jector rack. If the rack of the rear injector has

. become loose, back off the inner adjusting
screw slightly on the adjacent injector rack
control lever and tighten the outer adjusting
screw. When the settings are correct, the
racks of both injectors must be snug on the
ball end of their respective control levers.

9. Position the remaining injector rack control
levers as outlined in Steps 6, 7 and 8.
Adijust Maximum No-Load Speed

The maximum no-load speed varies with the full-
load operating speed desired as shown in Table I.

TABLE |
ENGINE SPEED DROOP

Maximum Governor Droop - RPM

Full-Load RPM Engines with 2 Engines with 4

Valves/Cylinder | Valves/Cylinder
0-1200 125 125
1201-1400 135 135
14011600 145 145
1601~1800 155 155
1801-2000 165 165
2001-2200 175 175
2201-2400 - - 185
2401-2600 - 195
2601-2800 - 205

EXAMPLE: If the full load speed is
to be 2200 rpm and the engine has
four exhaust valves per cylinder, then
the no-load speed setting should be
2375 rpm to ensure the governor will
move the injector racks into the full-
fuel position at the desired full load
speed.

Use an accurate tachometer to determine the maxi-
mum no-load speed of the engine; then make the
following adjustments, if required,

1, Refer to Fig., 14 and disconnect the booster
spring 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.
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3. Refer to Table II and determine the stops or

shims required for the desired full-load speed.
A split stop can only be used with a solid stop
(Fig. 11). ' »

TABLE ||

Full-Load Speed Shims

Stops

Solid | Split

Two Valve Head Engines

1200~1400 1 2 As Required
1401-~1800 1 1 As Required
1801-2350 ] 0 As Required
2351~2200 0 0 As Required

Four Valve Head Engines

1200-1575 1 2 As Required
1576-2025 1 1 As Required
2026-2625 1 0 As Required
2626-2800 0 0 As Required

4. Install the variable speed spring housing.

5. Connect the booster spring and stop lever

spring and recheck the maximum no-load
speed. '

. If required, add shims to. obtain the necessary

operating speed. For each .001" in shims

- added, the operating speed will increase ap-

proximately 2 rpm.

NOTE I1: If the maximum no-load
speed is raised 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.

YARIABLE SOLID SPRING
SPEED SPRING  STOP  RETAINER  SHIMS

[ B

$e 4

o I

pd
P

\ L
SPUT SPRING 4194
STOP HOUSING

Fig. 11 - Location of Shims and Stops

SPEED| il |
ADJUSTING i |
SCREW [

Fig. 12 - Adjusting ldle Speed

NOTE 2: Governor stops are used to
limit the compression of the governor
spring, which determines the maxi-
mum speed of the engine.

Adijust Idle Speed

After the maximum no-load speed has been 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 operating, loosen the lock nut
and turn the idle speed adjusting screw (Fig.
12) in or out until the engine idles at the
recommended speed. The recommended idle
speed is 500 rpm for engines operating up to
2500 rpm or 550 rpm for engines operating at
higher speeds. However, the idle speed may
vary with special engine applications.

3. Hold the idle speed adjusting screw and tighten
the lock nut.
Adjust Buffer Screw

With the engine idle speed properly set, adjust the
buffer screw as follows:
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Fig. 13 - Adjusting Buffer Screw

1. With the engine running at idle speed loosen
the lock nut and turn the buffer screw in (Fig.
13) so that it contacts the differential lever as
lightly as possible and still eliminates engine
roll,

NOTE: 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.

Adjust Booster Spring

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

1. Move the speed control lever to the idle speed
position.

2. Refer to Fig. 14 and loosen the booster spring
retaining nut on the speed control lever, Loosen
the lock nuts on the eye bolt 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 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 re- -

lease 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 until the point is reached
where it will not return to idlg. Then, reduce
the spring tension until the lever does return
to idle and tighten the lock nuts on the eye bolt.
This setting will result in the minimum force
- required to operate the speed control lever.

Fig. 14 - Adjusting Booster Spring

Load Limit Device

Engines may be equipped with a load limiting de-
vice, on each cylinder head to reduce the maximum
horsepower by reducing the fuel output. This de-
vice, illustrated in Fig, 14a, mechanically limits
the travel of the injector racks and thereby the fuel
output of the injectors.

Adjustment

After the engine tune-up is completed, it should be
ascertained that the parts comprising the load
limiting device are properly installed on the engine
as shown in Fig. 14a. The load limiting device may
then be adjusted as follows:

1. Loosen the load limit screw lock nut.
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Back the load limit screw out of the adjusting
screw plate until approximately 1" of the screw
is below the plate,

. Adjust the load limit screw lock nut so the

bottom of the lock. nut is 7/8" from the bottom
of the load limit screw.

Loosen the load limit lever clamp bolts so the
lever is free to turn on the injector rack con-

trol tube.

Thread the load limit screw into the adjusting

screw plate until the lock nut ‘‘bottoms’’

against the top of the plate,

Hold the injector rack control tube in the full-
fuel position and place the load limit lever
against the bottom of the load limit screw.
Then, tighten the load limit lever clamp bolts.

10.

Check to ensure that the injector racks will-
just go into the full-fuel position--readjust the
load limit lever, if necessary.

. Hold the load limit screw to keep it from turn-

ing, then ‘‘set’’ the lock nut until the distance
between the bottom of the lock nut and the top
of the adjusting screw plate corresponds to
the markings on the adjusting screw plate.

Thread the load limit screw into the plate until
the lock nut ‘‘bottoms’’ against the top of the
plate,

Hold the load limit screw to keep it from turn-
ing, then tighten the lock nut to secure the
setting.

LOAD LIMIT SCREW

LOAD LIMIT SCREW

T
“SETTING"
LOAD LIMIT

ADJUSTING SCREW PLATE

SCREW LOCKNUT

%

* FULL FUEL
POSITION

: CLAMP BOLTS Q

=

LOAD LMIT .
LEVER
INJECTOR
RACK CONTROL
TUBE\
. N
LOAD LMIT \
LEVER
N

MARKINGS ON
| | — " ADJUSTING
SCREW PLATE

U

4294

Fig. 14a - Engine Load Limiting Device
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VARIABLE SPEED MECHANICAL GOVERNOR AND
INJECTOR RACK CONTROL ADJUSTMENT (V-TYPE ENGINE)

6V ENGINE

The variable speed mechanical governor assembly
is mounted at the rear of the 6V engine, between
the flywheel housing and the blower (Fig. 15). 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.

Adijust Governor Gap

With the engine stopped, adjust the governor gap
as follows: ’

1. Disconnect any linkage attached to the governor
levers.

2. Remove the governor cover.

3. Place the speed cbntrol lever in the maximum
speed position.

- 4. Insert a .006" feeler gage between the spring

plunger and the plunger guide as shown in Fig,
16. X required, loosen the lock nut and turn
the 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.

%
%

s

N

Fig. 15 - Variable Speed Governor Mounting

FEELER
GAGE

| GAP ADJUSTING

Fig. 16 - Adjusting Governor Gap

6. 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 injected into
each cylinder and ensures equal distribution of the
load.

The letters R or L indicate the injector location in
the right or left cylinder bank, viewed from the
rear of the engine. Cylinders are numbered start-
ing at the front of the engine on each cylinder bank.
Adjust the No. 3L injector rack control lever first
to establish a guide for adjusting the remaining
levers.

1. Loosen the lock nut and back out the buffer
screw approximately 3/4".

2. Remove the valve rocker covers,
3. Remove the clevis pin from the fuel rod and
the right cylinder bank injector control tube

lever.

4, Loosen all of the inner and outer injector rack
control lever adjusting screws on both injector
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STOP LEVER

SPEED
CONTROL

LEVER
/

Fig. 17 - Positioning No. 3L Injector
Rack Control Lever

control tubes. Be sure all of the injector rack
control levers are free on the injector control
tubes.

5. Move the speed control lever to the maximum
speed. position,

6. Move the stop lever to the RUN position and
hold it in-.that position with light finger pres-
sure. Turn the inner adjusting screw of the
No. 3L injector rack control lever down (Fig.
17) until a slight movement of the control 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 inner and
outer adjusting screws,

The above steps should result in placing the
governor linkage and control tube in the re-
spective positions that they will attain while
the engine is running at full load.

7. To be sure the control lever is properly ad-
justed, hold the stop lever in the RUN position
and press down on the injector rack with a
screw driver or finger tip causing the rack to
rotate. The setting is sufficiently tight if the
rack returns to its original position. If the
rack does not return to its original position, it
is too loose. To correct this condition, back

10.

11.

12,

13.

14,

15,

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

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 de-
flection in the fuel rod (fuel rod deflection can
be seen at the bend). If the rack is found to be
too tight, back off the inner adjusting screw
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. 3R injector rack control
lever as previously outlined in Step 6 for the
No. 3L control lever,

Insert 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 control
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
cylinder head.

Manually hold the No. 3L injector rack in the
full-fuel position, with the lever on the injector
control tube, and turn the inner adjusting screw
of the No. 2L injector rack control lever down
until the injector rack of No, 2L injector has
moved into the full-fuel position. Turn the
outer adjusting screw down until it bottoms
lightly on the injector control tube. Then, alter-
nately tighten both the inner and outer adjusting
screws,

Recheck the No. 3L injector rack to be sure
that it has remained snug on the ball end of the
rack control lever while positioning the No.
2L injector rack. If the rack of the No. 3L in-
jector has become loose, back off the inner
adjusting screw slightly on No. 2L injector
rack control lever and tighten the outer ad-
justing screw. When the settings are correct,
the racks of both injectors must be snug on the
ball end of their respective control levers.

Position the 1L injector rack control lever as
outlined in Steps 11 and 12.

Position the No. 2R and 1R injector rack con-
trol levers as outlined above for the left cyl-
inder bank in Steps 11 through 13,

Install the valve rocker covers.
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Adjust Maximum No-Load Speed

The maximum no-load speed varies the full-load
operating speed desired, as shown in the following
chart.

ENGINE SPEED DROOP

Full-Load RPM Max. Speed Droop RPM
0-1200 230
1201-1400 185
1401-1600 ' 140
1601-1800 145
1801-2000 ' 150
2001-2200 155
2201-2400 160
2401-2600 165 Fig. 19 - Adjusting ldle Speed
2601-2800 170 full-load speed. A split stop can only be used

with a solid stop (Fig. 18).

EXAMPLE: If the full-load speed is

to be 2200 rpm, then the no-load speed Stops '

setting should be 2355 rpm to ensure Full-Load Speed : : Shims*

the governor will move the injector ' Solid | Split

racks into the full-fuel position at the 1200-2100 1 1 As Required

desired full-load speed. 2100-2500 1 0 As Required
2500-2800 0 0 As Required

Use an accurate tachometer to determine the maxi-
mum no-load speed of the engine; then, make the
following adjustments, if required.

*Maximum amount of shims ,325"

4. Install the variable speed spring housing and
1. Refer to Fig. 21 and disconnect the booster recheck the maximum no-load speed,
spring and the stop lever retracting spring.

5. If required, add shims to obtain the necessary
operating speed. For each .001" in shims
added, the operating speed will increase ap-
proximately 2 rpm,

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

NOTE 1: .If the maximum no-load
speed is raised or lowered more than
50 rpm by the installation or removal
of shims, recheck the governor gap.

3. Refer to the table below and determine the
stops or shims required for the desired

SPRING S T If readjustment of the governor gap
HOUSING ) is required, the position of the in-
SPUIT o -jector racks must be rechecked.

STOP| O @
® ° NOTE 2: Governor stops are used
0 o »
to limit the compression of the goV=
© ‘ernor spring, which determines the
© ~ s maximum speed of the engine,

VARIABLE
SHIMS  SPRING  SOLID SPEED
RETAINER  STOP SPRING

Adijust Idle Speed

_ After the maximum no-load speed has been set,
Fig. 18 - Location of Shims and Stops adjust the idle speed as follows:
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#BUFFER SCREW |

Fig. 20 - Adjusting Buffer Screw

1. Place the stop lever in the RUN position and
the speed control lever in the IDLE position.

2. With the engine operating, loosen the lock nut
and turn the idle speed adjusting screw (Fig.
19) in or out until the engine idles at the
recommended idle speed. The recommended
idle speed is 550 rpm, but may vary with
special engine applications.

3. Hold the idle speed adjusting screw and tighten -

the lock nut.

Adjust Buffer Screw

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

1. With the engine running at idle speed, turn the
buffer screw in (Fig. 20) so that it contacts the
differential lever as lightly as poss1ble and
still eliminates engine roll.

NOTE: 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.

BOOSTER SPRING
ADJUSTING EYE BOLT §

Fig. 21 - Adjusting Booster Spring

Adjust Booster Spring

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

1,

Refer to Fig. 21 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 in the slot of the

speed control lever until the center of the bolt
is on an imaginary line through the center of
the bolt, lever shaft, and eye bolt. Hold the
bolt and tighten the lock nut.

. Start the engine, and move the speed control

lever to the maximum speed position and re-
lease it. The speed control lever should return
to the idle position. 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, reduce the
tension until it does return to idle and tighten
the lock nut on the eye bolt, This setting will
result in the minimum force required to oper-
ate the speed control lever.

. Connect the linkage to the governor levers.
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8V ENGINE

The variable speed mechanical governor assembly
(Fig. 22) is mounted at the front end of the 8V en-
gine. After adjusting the exhaust valves and timing
the fuel injectors, adjust the governor and the in-
jector rack control levers.

Adjust Governor Gap

With the engine stopped, adjust the governor gap

~as follows: :

1. Disconnect any linkage attached to the gover-
nor levers. i

2. Remove the governor cover.

3. Place the speed control lever in the maximu
speed position. ‘

4, Insert a .006" feeler gage between the spring
plunger and the plunger guide as shown in
Fig. 23. If required, loosen the lock nut and
turn the 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.

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. '

* | BOOSTER Bl
L SPRING

SPEED
CONTROL
@ LEVI .

Fig. 22 - Variable Speed Governor Mounting

GAP

ADJUSTING

Fig. 23 - Adjusting Governor Gap

The letters R or L indicate the injector location
in the right or left cylinder bank, viewed from the
rear of the engine. Cylinders are numbered start-
ing at the front of the engine on each cylinder bank.
Adjust the No. 1L injector rack control lever first
to establish a guide for adjusting the remaining
levers. :

1. Loosen the lock nut and back out the buffer
screw approximately 3/4". '

2. Remove the valve rocker covers.

3. Remove the clevis pin from the fuel rod and
the right cylinder bank injector control tube
lever.

4. Loosen all of the inner and outer injector rack
control lever adjusting screws on both injector
control tubes. Be sure all of the injector rack
control levers are free on the injector control
tubes.

5. Move the speed control lever to the maximum
speed position.

6. Move the stop lever to the RUN position and-
hold it in that position with light finger pres-
sure. Turn the inner adjusting screw of the
No. 1L injector rack control lever down (Fig.
24) until a slight movement of the control tube
is observed, or a step-up in effort to turn the
screw driver is noted. This will place the

No. 1L 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 inner and
outer adjusting screws.

The above steps should result in placing the
governor linkage and control tube in the
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10.

INJECTOR

Fig. 24 - Positioning No. 1L Injector
Rack Control Lever

respective positions that they will attain while
the engine is running at full-load.

. To be sure the control lever is properly ad-

justed, hold the stop lever in the RUN position
and press down on the injector rack with a
screw driver or finger tip causing the rack to
rotate. The setting is sufficiently tight if the
rack returns to its original position. If the
rack does not return to its original position,
it is 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 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 seen
at the bend). If the rack is fou:d to be too tight,
back off the inner adjusting screw 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 6 for the
No. 1L control lever.

Insert the clevis pin in the fuel rod and the left
bank injector control tube lever. Repeat the
check on the 1L and IR injector rack control

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
cylinder head.

11. Manually hold the No. 1L injector rack in the

full-fuel position, with the lever on the injec-
tor control tube, and turn the inner adjusting
screw of the No. 2L injector rackcontrol lever.
down until the No, 2L injector rack moves into
the full-fuel position. Turn the outer adjusting
screw down until it bottoms lightly on the in-
jector control tube, Then, alternately tighten
both the inner and outer adjusting screws.

12. Recheck thé No. 1L injector rack to be sure

that it has remained snug on the ball end of
the rack control lever 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 ad-
justing screw. When the settings are correct,
the racks of both injectors must be snug on the
ball end of their respective control levers.

13. Position the No. 3L and No. 4L injector rack

control levers as outlined in Steps 11 and 12.

14, Position the No. 2R, 3R and 4R injector rack
- control levers as outlined for the left cylinder

bank in Steps 11 through 13,

15, Install the valve rocker covers.

VARIABLE SPEED
SPRING HOUSING

SPRING RETAINER

Fig. 25 - Location of Shims and Stops
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Adjust Maximum No-Load Speed

The maximum no-load speed must not exceed 150
rpm above the full-load speed of 2500-2800 rpm,

Use an accurate tachometer to determine the maxi- .
mum no~load speed of the engine; then, make the
following adjustments, if required.

1. Refer to Fig. 28 and disconnect the booster
spring and the stop lever retracting spring.

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

3. Refer to the table below and determine the
stops or shims required for the desired full-
load speed. A split stop can only be used with Fig. 27 - Adjusting Buffer Screw
a solid stop (Fig. 25).

of shims, recheck the governor gap.

Stops . » If readjustment of the governor gap
Full-Load Speed Shims* is required, the position of the in-
Solid I Split jector racks must be rechecked.
;fgg-ﬁ;gg } (]) ' 2: E:gﬁ:::g NOTE 2: Governor stops are used
2500-2800 0 0 As Required to limit the compression of the gov-
ernor spring, which determines the
*Maximum amount of shims .325" maximum speed of the engine.

4. Install the variable speed spring housing and Adijust Idle Speed
recheck the maximum no-load speed. After the maximum no-load speed has been set,

adjust the idle speed as follows:
5. If required, add shims to obtain the necessary

operating speed. For .each .001" in shims 1. Place the stop lever in the RUN position and

added, the speed will increase approximately the speed control lever in the IDLE position.
2 rpm. '

. : 2. With the engine operating, loosen the lock nut

NOTE 1: If the maximurta no-load and turn the idle speed adjusting screw (Fig.

speed is raised or lowered more than 26) in or out until the engine idles at 600 rpm.

50 rpm by the installation or removal
3. Hold the idlé speed adjusting screw and tighten
the lock nut.

Adijust Buffer Screw

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

1. With the engine running at idle speed, turn the
buffer screw in (Fig. 27) so that it contacts
the differential lever as lightly as possible
and still eliminates engine roll.

| IDLE SPEED
| ADJUSTING | St NOTE: Do not raise the engine idle

: speed more than 15 rpm with the
buffer screw.

Fig. 26 - Adjusting ldle Speed 2. Hold the buffer screw and tighten the lock nut. .
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" GOVERNOR | v
| SPRING [ SPRING |
mmee

Fig. 28 - Adjusting Booster Spring

Adjust Booster Spring

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

1. Refer to Fig. 28 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 in the slot of the

speed control lever until the center of the bolt

~1s on an imaginary line through the center of

the bolt, lever shaft, and eye bolt. Hold the bolt
and tighten the lock nut.

. Start the engine and move the speed control

lever to the maximum speed position and re-
lease it. The speed control lever should return
to the idle position. 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 lever does not re-
turn to idle. Then, reduce the tension until it
does return to idle and tighten the lock nut on
the eye bolt. This setting will result in the'
minimum force required to operate the speed
control lever,

4. Connect the linkage to the governor levers,
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HYDRAULIC GOVERNOR AND INJECTOR RACK CONTROL ADJUSTMENT
(IN-LINE ENGINE)

The hydraulic governor is mounted on the 2, 3 and
4-53 engines as shown in 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 deter-
mined by the internal governor terminal lever
striking against a boss that projects from the
governor cover,

Adjust engines having a hydraulic governor assem-
bly after adjusting the exhaust valve clearance and
timing the fuel injectors.

Adjust Fuel Rod and Injector Rack
Control Levers

1. Adjust the inner and outer adjusting screws
(Fig. 2) on the rear injector rack control lever
until both screws are equal in height and tight
on the control tube, Check the clearance be-
tween the fuel rod and the cylinder head bolt or
the cylinder head casting (below the bolt) for at

“least 1/6" clearance when the injector rack is
in the Full-Fuel position and the rack adjusting
screws are tight. If the fuel rod contacts the
bolt or cylinder head casting, re-adjust the
screws to obtain the 1/6" clearance.

ERMINAL LEVER
ETURN SPRING

Fig. 1 - Hydraulic Governor Mounted on In-line Engine

El INNER i1 § OUTER
ADJUSTING i ADJUSTING
SCREW & F SCREW |

o |

Fig. 2 - Adjusting Height of Rack Control
Lever Adjusting Screws

. Remove the governor terminal lever return

spring,

. Remove the fuel rod end bearing or ball joint

from the terminal shaft lever and the terminal
lever from the terminal shaft.

. Place the terminal lever on the terminal shaft .

so that the hole, for attaching the fuel rod end
bearing or ball joint, is in line vertically above
the terminal lever shaft at one half the arc of
travel. Do not tighten the clamping bolt.

. Hold the injector rack control tube and the ter-

minal lever in the Full-Fuel position and adjust
the length of the fuel rod until the end bearing
or ball joint will slide freely into the hole of the
terminal lever as shown in Fig. 3. Tighten the
lock nut to retain the ball joint or end bearing
and the terminal lever clamping bolt securely.

NOTE: It will be necessary to slide
the terminal lever partically off of the
shaft to attach the fuel rod end bearing
or ball joint to the terminal lever.
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Fig. 3 = Adjusting Length of Fuel Rod

6. Hold the terminal lever in the Full-Fuel posi-
tion and loosen the inner adjusting screw 1/8 of
a turn and tighten the outer adjusting screw
1/8 of a turn to retain the adjustment. This is
done to prevent the governor from bottoming
the injector racks, since there is no load limit
screw on this governor,

7. Remove the clevi‘s pin between the fuel rod and
the injector control tube lever.

NOTE: Cover the cylinder head oil
drain back hole, located under the
control lever, when removing the fuel
rod clevis pin to prevent its loss and
possible damage to the engine.

8. Manually hold the rear injector in the Full-
Fuel position and turn down the inner rack
control lever adjusting screw of the adjacent
injector until the injector rack of the adjacent
injector has moved into the Full-Fuel position
and the inner adjusting screw is bottomed on
the injector control tube. Turn the outer ad-
justing screw down until it bottoms lightly on
the injector control tube. Then alternately
tighten both the inner and outer rack control
lever adjusting screws until tight,

9. Recheck the rear injector fuel rack to be sure
that it has remained snug on the ball end of the
rack control lever while adjusting the adjacent
injector. If the rack of the rear injector has
become loose, back off slightly on the inner ad-
justing screw on the adjacent injector rack con-

" trol lever. Tighten the outer adjusting screw,

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

10. Position the remaining rack control levers as
outlined in items 8 and 9.

11. Insert the clevis pin between the fuel rod and
the injector control tube lever.

12. Install the terminal lever return spring,.

Adjust Speed Droop

The purpose of adjusting the speed droop is to es-
tablish a definite engine speed at no-load with a
given speed at rated full load.

The governor droop is set at the factory and further
adjustment should be unnecessary. However, if the
governor has had major repairs, the speed droop
should be re-adjusted.

The best method of determining the engine speed is
by the use of an accurate hand tachometer.

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 lubri-
cating oil temperature stabilizes.

NOTE: 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. With engine Stopped, remove the governor
cover,

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

4. Refer to Fig. 4 and loosen the droop adjusting
bolt. Move the droop bracket so that the bolt is
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DROOP BRACKET

Fig. 4 - Adjusting Droop Bracket

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 re-~
adjust the engine speed to the correct full-load
speed.

7. Remove the rated load and note the engine
speed after the speed stablizes 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 in-
crease the speed droop, move the droop ad-
justing 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 shown in the
following table.

Fu l.l Load |

50 cycles 1000 rpm
60 cycles 1200 rpm
50 cycles 1500 rpm
60 cycles 1800 rpm

No-Load

52.5 cycles 1050 rpm
62.5 cycles 1250 rpm
52.5 cycles 1575 rpm
62.5 cycles 1875 rpm

‘The recommended speed droop of generator sets

operating in parallel is 50 rpm (2-1/2 cycles) for
units operating at 1000 and 12000 rpm and 75 rpm
(2-1/2 cycles) for units operating at 1500 rpm and
1800 rpm full load. This speed droop recommenda-
tion may be varied to suit the individual application.

8. Install the governor cover.

Adjust Maximum No-Load Speed

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

1. Loosen the maximum speed adjusting screw
lock nut 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.

3. Turn the maximum speed adjusting screw (Fig.
5) in lightly until contact is felt with the linkage
in the governor.

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

{

| MAXIMUM SPEED
- ADJUSTING SCREW

Fig. § - Adjusting Maximum Engine Speed
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HYDRAULIC GOVERNOR AND INJECTOR RACK CONTROL ADJUSTMENT
{6V ENGINE)

OIllL_SUPPLY
TUBE

Fig. 6 - Hydraulic Governor -Mounting (6V Engine)

The hydraulic governor is mounted between the
blower and the rear end plate as shown in Fig. 6.
The vertical control link assembly is attached to
the governor operating lever and the bell crank
lever on the governor drive housing (Fig. 7).

Perform the following adjustment on a 6V engine
that incorporates a hydraulie governor.

1. Remove the rocker covers,

2. Adjust the exhaust valve clearance and time the
fuel injectors.

3. Disconnect the vertical control link assembly
from the governor operating lever,

4. Loosen all of the injector rack control lever
adjusting screws.

5. While holding the bell crank lever {on the
governor drive housing) in a horizontal position
(full-fuel) set the number 3 injector rack con-
trol levers on each bank to full-fuel,

6. Position the remaining rack control levers to
the number 3 control levers. :

7. Remove the governor cover.

8. To determine the full-fuel position of the ter-
minal lever, adjust the load limit screw to
obtain a distance of 2'" from the outside face of

10.

11,

12,

13.

14,

the boss on the governor sub-cap to the end of
the screw.

. Adjust the operating lever (on the governor) so

that it is horizontal, or slightly below (as close
as the serrations on the shaft will permit) when
the shaft is rotated to the full-fuel position, or
clockwise when viewed from the front of the
engine.

Loosen the lock nut and adjust the length of the
vertical link assembly, attached to the bell
crank lever, to match the full-fuel position of
the governor operating lever and the injector
rack control levers. This length should be
approximately 6-5/16". Tighten the lock nut.

With the governor operating lever held in the
full-fuel position, turn the load limit screw
(Fig. 6) inward until the injector racks just
loosen on the ball end of the control levers, to
prevent the injector racks from bottoming.

Release the governor operating lever and hold
the adjusting screw while tightening the lock
nut,

Install the governor cover.

Install the rocker covers.

OPERATING

CONTROL
LEVER

VERTICAL
LINK

LEVER

BELL CRANK W
LEVER

Fig. 7 = Hydraulic Governor Controls (6V Engine)
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TROUBLE SHOOTING

Certain abnormal conditions which sometimes in-
terfere with satisfactory engine operation, together
with methods of determining cause of such condi-~
tions, are covered on the following pages.

Satisfactory- engine operation depends primarily on:

1. The presence of an adequate supply of air com-
pressed to a sufficiently high compression
pressure, '

2, The injection of the proper amount of fuel at
the right time,

Lack of power, uneven running, excessive vibra-
tion, stalling at idle speed, and hard starting may
be caused by either low compression, faulty injec-
tion in one or more cylinders, or lack of sufficient
air,

Since proper compression, fuel injection and the
proper amount of air are important to good engine
performance, detailed procedures for their investi-
gation are given as follows:

~ Locating a Misfiring Cylinder
1. Start the engine and run it at part load until it
reaches normal operating temperature.

2, Stop the engine and remove the valve rocker
cover(s). Discard the gasket(s).

3. Check the valve clearance (.,009" for the two
valve, or .024" for the four valve cylinder
head).

4, Start the engine and hold an injector follower

down with a screw driver, to prevent operation.

of the injector. If the cylinder has been mis-

_ firing, there will not be any noticeable differ-
“ence 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-circuiting a
spark plug in a gasoline engine,

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

6. Provided the injector operating mechanism of
the faulty cylinder is functioning satisfactorily,
remove the fuel injector and install a new one
by performing the removal and installation
procedure outlined in Fuel System.

If installation of a new injector does not eliminate
misfiring, check the compression pressures.

RELIEF
VALVE

Fig. 1 -‘Checking Compression Pressure

Checking Compression Pressure

i. Sta’rﬁ the engine and run at it approximately
one-half rated load until normal operating tem-
perature is reached,

2. With the engine stopped, remove the fuel pipes
from the injector in cylinder No, 1 and the fuel
connectors.

3. Remove the injector and install the adaptor
and pressure gage from Diagnosis Kit J 9531~
01 (Fig. 1).

4, Use a spare fuel pipe and fabricate a jumper
connection between the fuel inlet and return
passage to permit fuel to flow directly to the
return passage.

5. Start the engine and run it at 600 rpm. Observe
and record the compression pressure indicated
on the gage.

Do not crank the engine with the starting motor
to check the compression pressure,

Compression pressure is affected by altitude as
follows:

Minimum Compression -
. Altitude, Feet
Pressure, psi ‘Above Sea Level
Std, Engine | "N" Engine
430 . 540 0
400 500 2,500
370 465 5,000
340 430 7,500
315 395 10,000
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6. Perform Steps 2 through 5 on each cylinder,
The compression pressure in any one cylinder
should not be less than 430 psi (540 psi for
““N’” engine) at 600 rpm. In addition, the vari-
ation in compression pressures between cylin-
ders of the engine must not exceed 25 psi at
600 rpm. For example:

If the compression pressure readings were as
shown in the following table, it would be evident

that No. 3 cylinder should be examined and the

cause of the low compression pressure be de-
termined and corrected,

Cylinder Gage Reading®
1 525 psi
2 520 psi
3 485 psi
4 515 psi

*The above pressures are for an engine operating at an
altitude near sea level.

Note that all of the cylinder pressures are above
the low limit for satisfactory operation of the en-
gine, Nevertheless, the No. 3 cylinder compres-
sion pressure indicates that something unusual has
occurred and that a localized pressure leak has
developed.

Low cylinder pressures may result from any one of

several causes:

A. Piston 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 compression rings with a blunt tool.
A broken or stuck compression ring will not
have a ‘‘spring like’’ action.

B. Compression pressure may be leaking past the
cylinder head gasket, valve seats, injector
tubes, or through a hole in the piston.

Engine Out of Fuel

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

When an engine is run out of fuel inadvertently,

there is a definite procedure to follow for restart-
ing the engine, The procedure is outlined below:

1. Fill the fuel tank with the recommended grade
of fuel oil. If only partial filling of the tank is
_ bossible, add a minimum of ten gallons of fuel.

2. Remove the fuel strainer shell and element
from the strainer cover and fill the shell with
fuel oil, Install the shell and element.

3. Remove and fill the fuel filter shell and ele-
ment with fuel oil as in Step 2.

4, Start the engine. Check the filter and strainer
for leaks.

NOTE: In some instances, it may be
necessary to remove a valve rocker
cover and loosen a fuel pipe nut in
order to bleed trapped air from the
fuel system. Be sure the fuel pipe is
retightened securely before replacing
the rocker cover,

Primer J 5956 may be used to prime
the engire fuel system. Remove the
filter plug in the fuel filter cover and
install the primer. Prime the system.
Remove the primer and install the
filter plug.

Fuel Flow Test

1. Disconnect the fuel return tube and hold the
open end in a suitable container.

2. Start and run the engine at approximately 1200
rpm and measure the fuel flow from the return
tube for one minute.

At least .6 gallons of fuel should flow from the
return tube per minute.

3. Be sure all tube connections between the fuel
supply and the pump are tight so no air will be
drawn into the fuel system; then, immerse the
end of the fuel return tube into the fuel in the
container. Air bubbles rising to the surface of
the fuel will indicate a leak on the suction side
of the pump.

Crankcase Pressure

The crankcase pressure indicates the amount of air
that has passed between the o0il control rings and
the liner into the crankcase, most of which is clean -
air from the air box. A slight pressure in the
crankcase is needed 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 indicative of excessive crankcase
pressure. The maximum crankcase pressurée is
shown in the following chart:
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CRANKCASE PRESSURE

(max. in-inches of water)

Speed - (rpm)
Engine
: 1800 2000 2200 2500* 2800*

2-53 S5 S5 - - -

3-53 5 - S5 9 1.0

4-53 .5 - S .9 1.0
6V~53 — - - 9 1.0
8V-53 - - - .9 1.0

*Engines with four valve cylinder head(s).

The causes of high erankcase 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, de-
fective blower, cylinder head or end plate gaskets,
or excessive exhaust back. pressure. Also, the
breather tube or crankcase ventilator should be
checked for obstructions.

The crankcase pressure may be checked with the
manometer in the engine diagnosis test kit J 9531
-01. The manometer should be connected to the oil
level dipstick opening in the cylinder block. Check
the readings obtained at various engine speeds with
the specifications in the chart,

Exhaust Back Pressure

A slight pressure in the exhaust system is normal.
However, excessive exhaust back pressure seri-
ously 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 combus-
tion and higher temperatures. The maximum ex-
haust back pressure (no-load) is shown in the
following chart.

EXHAUST BACK PRESSURE
(max. -in inches of Mercury)

Speed (rpm)
Engine
1800 2000 I 2200 l 2500* 2800*

2-53 1.3 1.7 - - -

3-53 1.3 -~ 2.1 2,7 2,7

4-53 1.3 - 21 2.7 2.7
6V-53 - - ~ 2.7 2.7
8V-53 - - - 2.7 2,7

*Engines with four valve cylinder head(s).

Causes of high exhaust back pressure are usually a
result of an inadequate or improper type of muffler,
an exhaust pipe which is too long or too small in
diameter, an excessive number of sharp bends in

the exhaust system, or obstructions such as exces-
sive carbon formation or foreign matter in the
exhaust system.

The exhaust back pressure, measured in inches
of mercury, may be checked with the manometer
in the engine diagnosis test kit, J 9531-01. The
manometer or pressure gage is connected to the
exhaust manifold by removing the 1/8" pipe plug
which is provided for that purpose. If there is no
opening provided, one can be made by drilling an
11/32" hole in the exhaust manifold companion
flange and tapping a 1/8" pipe thread.

Check the readings obtained at various speeds (no
load) with the specifications in the Exhaust Back
Pressure Chart.

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, a clogged blower air inlet screen,

AIR BOX PRESSURE
{min. in inches of -Mercury)
Max. Exhaust Back Pressure (Full Load)
Speed (rpm)
Engine
1800 2000 2200 2500* 2800*
2-53 5.7 7.2 - - -
'3-53 5.5 - 8.6 8.0 9.3
4-53 5.5 -~ 8.6 8.0 9.3
6V-53 - - - 8.0 9.3
8V-53 - - — 8.0 9.3
(Zero Exhaust Back Pressure)
2-53 4.1 5.2 - - -
3~53 3.8 - 6.2 4.8 6.1
4-53 3.8 - 6.2 4.8 6.1
6V-53 - — - 4.8 6.1
8v-53 - - - 4.8 6.1
*Engines with four valve cylinder head(s),

Lack of power or black or grey exhaust smoke are
also indications of low air box pressure,

To check the air box pressure connect a manometer
to the air box drain tube.

Check the readings obtained at various speeds with
the specifications in the chart.

Air Inlet Restriction

Excessive restriction of the air inlet will affect the
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flow of air to the cylinders and result in poor com-
bustion and lack of power. Consequently, the re-
striction must be Kkept 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 in a high blower
inlet restriction.

The air inlet restriction may be checked with a
water manometer connected to a fitting in the air
intake ducting located 2" above the air inlet housing.
When practicability prevents the insertion of a fit-
ting at this point, 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 ducting should be

" removed from the air inlet housing and the engine

again operated at the same speed while noting the
manometer reading.

The difference between the two readings, with the
air cleaner and ducting and without the air cleaner
and ducting, is the actual restriction caused by the
air cleaner and ducting.

Check the normal air intake vacuum at various
speeds (at no-load) and compare the results with the
following chart: ‘

AIR INTAKE RESTRICTIONS
(in inches of water)

Max, with dirty air cleaner (oil bath or dry)

Speed (rpm)

Engine
1800 | 2000 | 2200 | 2500¢ | 2800+
2-53 134 16.0 - - -_
3-53 134 - 18.8 23.0 25.0
4-53 13.4 - 18.8 23.0 25.0
6V~53 - - - 23.0 25,0
8v-53 - ~ - 23.0 25,0
Max. with clean air cleaner (oil bath or dry)

with precleaner

2-53 9.5 10.8 — - -
3-53 9.5 - 12,0 14,0 16.0
4-53 9.5 - 12,0 14.0 16,0
6V-53 - - - 14.0 16.0
8V-53 - - - 14.0 16.0

Max. with clean air cleaner (dry) no precleaner
6V-53 7.3 8.7 10.0
8V-53 7.3 8.7 10.0

*Engines with four valve cylinder head(s).

PROPER USE OF MANOMETER

The U-tube manometer is a primary measuring
device indicating pressure or vacuum by the differ-
ence in the height of two columns of fluid.

Connect the manometer to the source of pressure,
vacuum, or differential pressure. When the pres-
sure 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 differ-
ently 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 surface and therefore has a concave meniscus.
A mercury column is read by sighting horizontally
between' the top of the convex mercury surface
(Fig. 2) and the scale. A water manometer is read
by sighting horizontally between the bottom of the
concave water surface and the scale,

Should one column of fluid travel further than the
other column, due to minor variations in the in-
side diameter of the tube or to the pressure
imposed, the accuracy of the reading obtained is not
impaired.

The Manometer reading may be converted into
other units of measurement by use of the pressure
conversion chart.

Hg

.

TOP SURFACE OF RLUIDS
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HEIGHT

eeooo—v  Of ——]
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Fig. 2 ~ Comparison of Column Height for

Mercury and Water Manometers
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STORAGE

PREPARING ENGINE UNITS FOR STORAGE

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

An engine unit should be processed for storage as
soon as possible after removal from operation, If
an engine unit is not processed at the earliest pos-

TEMPORARY STORAGE

Protect engine unit for a temporary period of time
as outlined below:

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 fuel
oil, Operate the engine for two minutes at
1200 rpm and no load.

NOTE: Do not drain the fuel system
or the crankcase after this run.

4. Check the air cleaner and service it, if neces-
sary, as outlined under Air System:,

5. If freezing weather is expected during the stor-
age period, add a high boiling point type anti-

sible opportunity and corrosion starts on the ex-
posed metal surfaces, it will then be necessary to
carefully and thoroughly remove the corrosion be-
fore applying a rust inhibitor.

Engine units should be stored in a building which is
dry and may be heated during the winter months.
Moisture absorbing chemicals are available com-
mercially for use when excessive dampness pre-
vails in storage areas.

(30 days or less)

freeze solution in accordance with the manu-
facturer’s recommendations. Drain the raw
water system and leave the drain cocks open.

6. Clean the entire exterior of the engine with fuel
oil and dry it with air.

7. Seal all the engine openings. The material used
for this purpose must be waterproof, vapor-
proof and possess sufficient physical strength
to resist puncture and damage from the ex-
pansion of entrapped air,

Engines prepared in this manner can be put into
service in a short time by simply removing the
seals at the engine openings, checking the engine
coolant, fuel oil, lubricating oil, gear box, and
priming the raw water pump, if used.

EXTENDED STORAGE (30 days or more)

When an engine unit is to be removed from opera-
tion for an extended period of time, prepare the
unit as follows:

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

2. Refill the cooling system with clean, soft
water,

3. Add a rust inhibitor to the cooling system
(refer to Corrosion Inhibitor under Cooling
System).

4. Remove, check and recondition the injectors
where necessary to make sure they will be

ready to operate when the engine is again
placed in service.

5. Reinstall the injectors in the engine, time the
injectors, and adjust the valve clearance.

6.  Circulate the coolant through the entire system
by operating the engine until ngrmal opera(ging
temperature is reached (160 F. to 185 F.)

7. Stop the engine.
8. Remove the plug and completely drain the en-

gine crankcase. Install new lubricating oil
filter elements and gaskets.
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9.

10.

11,

12,

13.

14.

15.

16.

Fill the crankcase to the proper level with the
recommended viscosity and grade of oil.

Drain the engine fuel tank,

Refill the fuel tank with enough Valvoline Oil
Company ‘‘Tectyl 502-C?’ rust preventive com-
pound, or its equivalent, to enable the engine to
operate 15 minutes.

Drain the fuel filter and strainer. Remove the
retaining bolts, shells and elements. Discard
the used elements and gaskets, Wash the shells
in clean fuel oil and insert new elements. Fill
the cavity between the element and shell about
two-thirds full of the same rust preventive
compound as used in the fuel tank and reinstall
the shell.

Refer to Air System and service the air
cleaner.

MARINE GEARS

Drain the oil completely and refill with clean
oil of the proper viscosity and grade as is
recommended. Remove, clean or replace all
strainers or filters. When performing Step 15,
engage the clutches alternately to circulate
clean oil through all moving parts.

Start and run the engine at 600 rpm for 5
minutes so that the clean oil can coat all of the
internal parts of the engine,

NOTE: The performance of this step
is not necessary on torque converter
units.

TORQMATIC CONVERTER

a. Start the engine and let it run at idle speed
until the teénperature of the converter oil
reaches 150 F,

b. Remove the plug and drain the converter.
c. Remove the filter.

d. Start the engine and stall the converter for
twenty seconds at 1000 rpm to scavenge the
oil from the converter.

e. Reinstall the drain plug and the filter,

f. Fill the unit to the proper operating level
with a commercial preservative oil which
meets Government specifications MIL-L-
21260, Grade 1. Oil of this type is available
from the major oil companies.

17.

18.

g. Start the engine and operate the converter
for at least 5 minutes at a minumum of 1000
rpm. Engage the clutch, then stall the
congerter to raise the oil temperature to
2257F,

CAUTION: Do not allow the tempera-
ture to exceed 225 F. If the unit does
not have a temperature gage, do not
stall the converter for more than
thirty seconds.

h. Stop the engine and permit the converter to
cool to a temperature suitable to touch.

i. Seal all of the exposed openings and the
breather 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
grease,

POWER TAKE-OFF
Lubricate the clutch throwout bearing, clutch

pilot bearing, drive shaft main bearing, clutch
release shaft, also the outboard bearing, if unit

is so equipped, through the grease fittings with

an all purpose grease such as Shell Alvania
No. 2 or its equivalent,

Remove the inspection hole cover on the clutch
housing and lubricate the clutch release lever
and pins with a hand oiler. To avoid getting
oil on the clutch facing, do not over lubricate.

If the unit is equipped with a reduction gear,
drain and flush the gear box with light engine
oil. Refill the gear box to the proper level
with the oil grade indicated on the name plate,

HYDROSTARTER SYSTEM

a. Release the pressure in the hydrostarter
system by opening the relief valve on the
side of the hand pump.

b. Drain all of the fluid from the system.

¢. Remove the filler cap at the top and the
screen in the bottom of the reservoir.

d. Flush the reservoir and clean the reservoir
filler cap and screen. '

e. Clean the filter element in the line between
the reservoir and the engine pump.
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19,

20.

f. To provide maximum protection, use Lu-
briplate type 130-AA, or its equivalent, as
directed below:

Fill the hand pbump cam cavity under the
boot with Lubriplate. Also apply Lubriplate
to both ends of the cam retaining pin and
to the area where the boot fits around the
cam,

Fill the cavity under the air valve cover on
the accumulator with Lubriplate,

Coat the starter motor internal clutch
splines, shaft splines, yoke, tangs of the
fork, spool of the overrunning clutch and the
control shaft with Lubriplate,

Remove the plug from the starter control
valve housing and withdraw the control
valve. Apply Lubriplate on the control valve
surface ahead of the front seal ring and be-
hind the rear seal ring,

If a hydraulic remote control is used, do not
remove the control valve. Apply the Lubri-
plate on the control valve ahead of the front
seal ring only,

Saturate the wick in the starter drive hous-
ing with SAE 20 lubricating oil,

g

h. Refill the Hydrostarter system with SAE 10

or 20 lubricating oil. See Hydraulic Start-
ing System for the filling and purging pro-
cedure. Then start the engine at least 10
times to circulate oil through the system.

NOTE: Leave some pressure in the
system (at least 100 psi above the
nitrogen precharge pressure).

Remove the valve rocker cover(s) from the
engine and spray a thin film of Valvoline Oil
Company “Tectyl 502-C’’ rust preventive com-
pound, or its equivalent, on the injector opera-
ting mechanism, on the top of the cylinder head
and on the underside of the valve rocker
cover(s). This compound is soluble in the en-
gine lubricating oil. Reinstall the valve rocker
cover(s).

Apply a ‘‘non-friction’’ rust preventive com-
pound, similar to Valvoline Oil Company
‘“Tectyl No. 812", to all exposed parts, If it
is convenient, apply the rust preventive com-
pound to the engine flywheel, I not, disengage

21.

22,

23,

24,

25.

26

21.

28.

the clutch mechanism to prevent the clutch
disc from sticking to the flywheel.

CAUTION: Do not apply oil, grease
or any wax base compound to the fly-
wheel. The cast iron will absorb these _
substances which can ‘‘sweat’ out
during operation and cause the clutch
to slip.

Drain the engine cooling system,

The oil may be drained from the engine crank-
case if so desired.

If the oil is drained, reinstall and tighten the
drain plug.

Remove and clean the battery and battery
cables with a baking soda solution and rinse
them with fresh water. Do not allow the soda
solution to enter the battery. Add distilled
water to the electrolyte, if necessary, and
fully charge the battery.

Store the battery in a cool (never below 320F,.)
dry place. Keep the battery fully charged and
check the level and the specific gravity of the
electrolyte regularly,

Insert heavy paper strips between the pulleys
and belts to prevent sticking,

Seal all of the openings in the unit, including
the exhaust outlet, with moisture resistant tape.
Use cardboard, plywood or metal covers where
practical.

Clean and dry the exterior painted surfaces of
the engine. Spray the surfaces with a suitable
liquid automobile body wax, a synthetic resin
varnish or a rust preventive compound.

Cover the engine with a good weather-resistant
tarpaulin or other cover if it must be stored
outdoors. A clear plastic cover is recom-
mended for indoor storage.

Stored engines should be inspected periodically.
If there are any indications of rust or corro-
sion, corrective steps must be taken to pre-
vent damage to the engine parts. Perform a
complete inspection at the end of one year and
apply additional treatment as required.
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1.

10.

11,

i2.

13.

PROCEDURE FOR RESTORING TO SERVICE ENGINE
UNITS WHICH HAVE BEEN IN EXTENDED STORAGE

Remove the valve rocker cover(s),

Pour at least one-half gallon of the proper
engine lubricating oil over the injector oper-
ating mechanism,

. Reinstall the valve rocker cover(s).

. Remove all covers and tape from the openings

of the engine, fuel tank, and electrical equip-
ment, Do Not Overlook The Exhaust Outlet!

Wash the exterior of the engine with fuel oil to
remove the rust preventive. Remove the rust
preventive from the flywheel,

. Remove the paper strips from between the

pulleys and belts.

. Check the crankcase oil level, Fill the crank-

case to the proper level with the heavy-duty
lubricating oil recommended under Lubricat-
ing Oil Specifications.

Fill the fuel tank with fuel specified under
Diesel Fuel Oil Specifications.

. Close all of the drain cocks and fill the engine

cooling system with clean soft water and a
rust inhibitor. If the engine is to be exposed
to freezing temperatures, fill the cooling sys-
tem with a high boiling point type antifreeze
solution.

Install and connect the battery.

Service the air cleaner as outlined under Air
System. '

POWER GENERATOR

Prepare the generator for starting as outlined
under Operating Instructions.

MARINE GEAR

Check the Marine gear; refill it to the proper

level as necessary, with the correct grade
of lubricating oil.

TORQMATIC CONVERTERS

a. Remove the tape from the breathers and all
of the openings.

14.

15.

| 16.

117.

b. Remove all of the preservative grease with
a suitable solvent.

c. Start the engine and operate the unit until
the temperature reaches 150 F, 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.

CAUTION: A torgqmatic converter
containing preservative oil should only
be operated enough to bring the oil
temperature up to 150°F,

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

e. Refill the converter with the oil that is
recommended under Lubrication and Pre-
ventive Maintenance.

POWER TAKE-OFF

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

HYDROSTARTER

a. Open. the relief valve on the side of the hand
pump and release the pressure in the
system, \

b. Refer to the filling and purging procedures
outlined in Hydraulic Starting System. Then,
drain, refill and purge the Hydrostarter
system.

TURBOCHARGER

Refer to the lubricating procedure outlined in
Preparation for Starting Engine First Time.

After all of the preparations have been com-
pleted, 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.

NOTE: Before subjecting the engine
to a load or high speed, it is ad-
visable to check the engine tune-up.
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The various manufacturers serving the Industrial and Marine
fields strive endlessly to improve, refine and expand the scope of
their products to meet the growing needs of their respective
markets. Accomplishment when it comes sometimes creates an
expanded or entirely new role for the engine. In order for the
engine manufacturer to keep pace with these changes that spell
progress, he must offer a product that can be built into many
arrangements of accessories and mounting parts to suit a variety
of applications. In addition, his own product refinements and
improvements are constantly being introduced. All of this
dynamic action must be documented so that the equipment can
be serviced if and when it’s needed. It is fully documented in the
manufacturer’s plant and in dealer Parts Departments with
Master Files and adequate supporting records. But, what about
YOU the user of this equipment? You have neither the time nor
the inclination to ferret out specific part number data from a
book that may or may not have the latest detailed part number
information. Mistakes can be annoying—and sometimes costly,
if downtime results. What is the answer?—It is in Detroit
Diesel’s exclusive BUILT-IN PARTS BOOK which is furnished
with each engine. It takes the form of an embossed “QOption
Plate” mounted on the rocker cover of the engine. With it,
ordering parts becomes as simple as A, B, C. You have merely
to provide the dealer with . . . '

A. The “MODEL" number B. The “UNIT" number C. The “TYPE" numiber

From that much information, the dealer with his complete
master Parts Catalog of all engine models, can completely
interpret the need or needs.
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What is this “built-in” book? It is an anodized aluminum
plate that fits into a holding channel on the engine rocker cover.

g

ON THE LEFT HAND SIDE of the plate, if applicable, is the
Start-up Inspection Tab—scored for easy removal by the dealer
when he has completed the inspection.

NEXT pertinent data on the model number, unit number,
horsepower rating and the related governor settings.

THEN the equipment description and type number. The first
is a brief description of the Option component. Opposite (right)
this description is a type number. It is a number assigned to
all the various serviced and attaching parts for that component.
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WHAT’'S THE REAL ADVANTAGE?

The system completely eliminates the possibility of your selecting a wrong part number, or
one that may have been superseded. The reason is that although individual part numbers
may change, the Model, Unit No. and Type do not—so interpretation is positive,

Your dealer has a Master Parts Catalog of all engine models from which he determines the
exact part number of each item on each engine. In his catalog, all engine components are
divided into the groups of functionally related parts. A complete listing of the twelve major
groups and their many sub-groups is shown below.




DETROIT DIESEL

BUILT-IN PARTS BOOK PAGE 119

Within each of these sub-groups, various designs of similar-

equipment are categorized as “Types” and identified by a
Type Number.

NEXT he has in his Master Catalog a Model Index Page for
each engine model. The Model Index Page lists all of the
components for that model, including all of the type “Options”.

NOTE the “Optional” Engine Lifter Brackets, Crankshaft
Pulley, Crankshaft Pulley Belts, Flywheels and Flywheel
Housings. The full page from which this sample was taken
lists some 60 line items. The Option Plate reflects which
choice of options has been built into the engine. Listing all 60
items on the plate is needlessly cumbersome—the Distributor/
dealer uses his Model Index to interpret the “standard”
equipment. The plate, therefore, lists only the non-standard
or choice items.

So, give the dealer the

A—Model No.
B—Unit No.
*C—Type No.
*(If not shown, indicate *“NONE"". The dealer knows the
‘‘standard’ for the model).
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FOR READY REFERENCE, Record the information on the Option Plate to this record.

MODEL NoO. UNIT NO.

Engine Base ypass Tube Battery Chrg. Generator
Engine Lifter Brkt. Thermostat Starter

Flywheei Housing Water Filter Hyd. Starter Acces.
Vibration Damper Exhaust Manifold Starting Aid

Flywheel Air Cleaner or Silencer Marine Gear

Flywheel Hsg. Adptr. Fuel Pump Torque Converter

Qil Pan Injector ’ Torque Converter Lines
0il Pump Blower Muffler & Conn.

0il Distribution Blower Drive Shaft Engine Hood

Dipstick Fuel Filter Wiring Harness

0il Pan Drain Tube Fuel Lines ' Instruments

Oil-Filler Tube or Cap Air Inlet Housing Tach. Drive

0if Cooler Alarm or Shutoff Radiator

0il Filter : Overspeed Governor Heat Ex. or Keel Cooling
Oil Lines _ ~ Throttle Controls Raw Water Pump
Ventitating System ||  Injector Controls Power Generator
Crankshaft Cover ' Governor Mech or Hyd Contro! Cabinet
Balance Wgt. Cover Engine Mounts Cylinder Head

Fan Power Take-off Conn Rod & Piston
Crankshaft Pulley _ Hydraulic Pump ___ Valve Mechanism
Crankshaft Pulley Belt Air Compressor Fuel Manifold Conn _
Fan Shroud Camshaft & Gear Train :

Water Connections Rocker Cover

Water Pump Cover Accessory Drive

Water Manifold '

OTHER USEFUL INFORMATION:

Each fuel and lube oil filter on your engine bears a decal giving the
service package part number for the element and gasket inside. It is
advisable to have your own personal record of these part numbers
by filling in the chart provided below:

Fuel Strainer

Fuel Filter

Lube Ol Filter Full-Flo
Lube Oil Filter By-Pass*
*Not Standard

AIR CLEANER
If dry-type, indicate make and number of filter element:

Wet type, indicate capacity qts.
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PLUG BOLT SEAL RING INJECTOR HOLE TUBE

GASKET

BOLT
w
> Q‘\ WASHER

\COVER

@;\ SLEEVE

CYLINDER HEAD

CRANKSHAFT PULLEY DRIVE GEAR BES/:*IEIRG TIMING GEAR

BOLT

RETAINER OIL SEAL T ' .
\ ‘ REAR OIL
CRANKSHAET w KEY s
BEARING CAP s ey
THRUST
BOLT WASHER

CRANKSHAFT
P 628
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OIL CONTROL
NUT NOT SOLD BOLT RING COMPRESSION
SEPARATELY 1 RINGS

k RETAINER

BEARING SHELL

CONNECTING
ROD

SEAL —

PISTON PIN

CONNECTING ROD, PISTON AND LINER

NUT SPACER SLINGER BEARINGS

RETAINER

BALANCER SHAFT

CAMSHAFT SPACER

PULLEY SPACER BEARINGS

CAMSHAFT AND GEAR

BOLT HUB BEARING ASSY. IDLER GEAR HUB

RETAINER IDLER GEAR/ THRUST WASHER BOLT

IDLER GEAR (8V-53) IDLER GEAR P 629
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LOCK WASHER

. % KEY

PULLEY WASHER

OIL SEAL RETAINER

DRIVE HUB BOLT

ACCESSORY DRIVE FOR BELT DRIVEN ACCESSORY (DRIVE HUB TYPE)

DRIVE PLATE  DRIVE SHAFT  BEARING  GASKET LOCK WASHER PULLEY  KEY NUT

SPACER BOLT

LOCK RING

ACCESSORY DRIVE FOR
BELT DRIVEN ACCESSORY RETAINER
{DRIVE PLATE TYPE)

SPACER

DRIVE CQULPING

BOLT

DRIVE PLATE

ACCESSORY DRIVE FOR DIRECT DRIVEN ACCESSORY (CAMSHAFT GEAR) P 630
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BOLT ROCKER ARMS SHAFT PIN .7(?}“

BUSHING//@

'BRIDGE

LOCK ,
— e
SPRING CAP——— &P

L

VALVE SPRING

SPRING SEAT ———>¢=>

LOCK NUT

SPRING.
RETAINER

UPPER
SPRING SEAT

—————ernei
SPRING INSERT &

LOWER
SPRING SEAT

PUSH ROD

GUIDE ——————|

o () e  gmm 9

EXHAUST VALVE

VALVE OPERATING MECHANISM (4 VALVE)

CAM HUB GEAR  RETAINER WASHER
FOLLOWER :

GUIDE

THRUST WASHER

FUEL PUMP DRIVE (6V53)

o

DRIVE GEAR

COUPLING  OlL SEALS
DRIVE
FORK

GASKET  PUMP BODY DOWEL DRIVE SHAFT

PUMP
COVER

DRIVEN GEAR
AND SHAFT

SPRING GASKET PLUG BALL
RELIEF
VALVE PN

TYPICAL FUEL PUMP P 631
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BOLT

PLUG

GASKET

COVER

+———————— F| FMENT

RETAINER —————pi2

SEAT
SEAL
Q\-SEAT
srame————-»%
SHELL
DRAIN

CocK \ ‘ ’

TYPICAL FUEL OIL STRAINER

BOLT —" GASKET
SNAP RING B~ PLUG
COVER

O«-“GASKET
ELEMENT

e RETAINER

SEAL

SEAT

SHELL —————

TYPICAL FUEL OIL FILTER

CONNECTOR

WASHER

INJECTOR

PIPE ASSY.

PIN

SPRING

LOCKWASHER

INJECTOR AND CONTROLS

INJECTOR CONTROL TUBE

SPACER PIN

PIN

23— COTTER PIN
RETAINER SPRING

gA; WASHER
/ HOSE

BRACKET LEVER LINK CLAMP

P 632
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WASHER

SCREEN VALVE SPRING PLUG

SPRING LATCH SHAFT

SEAL RING

LOCKWASHER SPACER CAM

CAM PIN HANDLE

PINS

AIR INLET

WASHER BOLT

WASHER LOCKWASHER BOLT PIN

AIR SHUT-DOWN HOUSING

BLOWER
SCREEN

ADAPTOR

LOCKWASHER BOLT

AIR SHUT-DOWN WASHER  LOCKWASHER AIR SHUT-DOWN

VALVE

GASKET PIN

AIR SHUTDOWN SEAL RING WASHER

PIN
HOUSING \ /

O

LOCKWASHER

WASHER
SPRING

SPRING LATCH SHAFT

N

SPACER —___
WASHER—____ ¢

S
LOCKWASHER ~»g,

AIR SHUT-DOWN HOUSING (8V-53)

BOLT‘\?

N\

O—————— SEALRING

Sl t——————= CAM PIN HANDLE

* CAM

P 633
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LOCKWASHER

WASHER
RETAINER

[

7 T RING
7 SHAFT ~—
{ CLAMP COVER
\
SEAL GEAR  spAcER
olL
SEAL

LOCKWASHER
GASKET

BLOWER
HOUSING

GASKET

BOLT

COVER/ REINFORCEMENT

PLATE

GASKET END PLATE

WASHER

3
BLOWER ASSEMBLY AND DRIVE o3

(4 CYL.)
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SUPPORT

BOLT \@w
LOCKWASHER /@

GASKET
BOLT
CAM

BLOWER
HOUSING

WASHER

PIN

END PLATE LOCKWASHER

GASKET

GASKETS

COVER

BLOWER ASSEMBLY AND DRIVE {6 CYL.)

GASKET

&
OIL SEAL

LOCKWASHER

ROTOR

PLATE

P 635
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BOLT WASHER RETAINER BEARING BOLT PLATE HOUSING

3

ol D 4
/@«_

OIL SEAL

OIL SEAL WASHER BOLT

LOCK

WASHER
oLt
STRAINER
GASKET ROTOR ASSY.  SLEEVE

GASKET PLUG STRAINER GASKET RETAINER SHIMS
BLOWER ASSEMBLY (8 CYL.)
OIL COOLER
BY-PASS VALVE
LOWER ENGINE Bi~——rwc

FRONT COVER \
lQQGASKET
OiL SEAL V- SPRING

PUMP COVER
- PLATE

OUTER ROTOR PUMP DRIVE
GEAR

Oil PRESSURE
REGULATOR .

VALVE

PLUG GASKET SPRING BOLT GASKET  DRIVE SCREW INNER ROTOR

PUMP BODY BOLT

OIL PUMP AND REGULATOR P 636
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PUMP
BODY DRIVE

SHAFT

OIL PUMP

COVER GEARS BUSHING

DRIVEN
SHAFT

BUSHING

OIL PUMP
BUSHING DRIVEN GEAR

OIL PUMP (8V-53)

RETAINER
GASKET\@ / SPRING
BY-PASS

b VALVE

CENTER STUD  GASKET SPRING NUT % BASE
o
s { 0
&
\ PIPE PLUG
DRAIN PLUG SHELL WASHER SEAL RETAINER ELEMENT GASKET
OIL FILTER

GASKETS

&‘\ DRAIN COCK

ADAPTOR

OIL COOLER P 637
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GASKET

HOUSING

OIL COOLER (6 & 8V-53) DRAIN COCK

UPPER ENGINE GASKET
FRONT COVER

PLUG

BREATHER BODY  PLUG

OIL FILLER CAP\

HOSE
ELEMENT

NIPPLE

SCREEN —%_ st R
a ELEMENT N
BREATHER BREATHER

BODY TUBE

GASKET

cLip

WITH Ol FILLER TUBE BREATHER (6 & 8V-53)

BREATHER

BREATHER

P 638
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COVER SEAL ASSEMBLY BODY

CONNECTOR PULLEY

BEARING AND
GASKET - IMPELLER SHAFT ASSEMBLY

GASKET

FRESH WATER PUMP

HOUSING THERMOSTAT OQUTLET ELBOW

@ Pty

WATER GASKET THERMOSTAT
OUTLET HOUSING
ELBOW

GASKET

BY PASS TUBE
COVER PLATE

THERMOSTAT

WATER
BY-PASS
TUBE

THERMOSTAT (6 & 8V-53) P 639
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FAN MOUNTING PIN SHAFT
SUPPORT

SEAL SPACER  FAN HUB SPACER WASHER  NUT
(PULLEY) ,

/

INNER OUTER FAN HUB
BEARING SHIM BEARING CAP

ADJUSTING FAN

FAN HUB
BRACKET SPACER CAP
FAN MOUNT (6V-53)
ADJUSTING
BOLT
\ BRACKET
o
C9
| Y] a ‘
FAN SPINDLE INNER
BEARING
BEARING FAN HUP

SPACER SHIMS  WASHER CAP

FAN MOUNTING
SUPPORT

O

/

FAN HuB GREASE OUTER
(PULLEY) BAFFLE BEARING ~ BOLT

FAN MOUNT (8V-53) P od0
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BEARING AND FAN MOUNTING
SHAFT ASSEMBLY SUPPORT

ADJUSTING : x
(PULLEY) BRACKET LR
FAN MOUNT
EXHAUST
MANIFOLD
GASKET
) WATER WATER
OUTLET CLAMP OUTLET

FLANGE THERMOSTAT
GASKET

HOSE ELBOW

GASKET SE. AL

AHAE;\J E)I('SHANGER GLAND
NTING
BRACKET GASKET

SEAL
FILLER  RETAINER

GASKET

THERMOSTAT
HOUSING

RAW WATER
OUTLET
CONNECTION

HEAT EXCHANGER

WATER BY-PASS — OUTLET COVER

TUBE

EXCHANGER

RAW WATER ELBOW G(;:ogﬁr
INLET ELBOW

GASKET ELBOW

HEAT HEAT

HEAT EXCHANGER EXCHANGER
EXCHANGER CORE TANK
INLET
COVER

P 641
HEAT EXCHANGER
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GASKET

EXHAUST

MANIFOLD

ADAPTOR
THERMOSTAT CLAMP
HOUSING
GASKET HOSE
CLAMP

" HEAT EXCHANGER
CORE GASKET

INLET

THERMOSTAT HOUSING WATER CLAMP HOSE CLAMP GASKET HEAT
ADAPTOR BY-P EXCHANGER CAP  FRESH WATER

THERMOSTAT s,
HOUSING <

RAW WATER
CONNECTOR

FILLER HEAT EXCHANGER GASKET SEAL SEAL
RETAINER GLAND

ASS
TUBE

INLET TUBE

GASKET

THERMOSTAT

THERMOSTAT ; e RAW WATER
HOUSING OUTLET
v i/ CONNECTOR

HEAT EXCHANGER
OUTLET COVER

OIL COOLER CORE GASKET
OiL COOLER CORE
BUSHING

ELBOW

OIL INLET
AND OUTLET
HOSES

EXCHANGER
CORE

ELECTRCDE

GASKET GASKET HEAT EXCHANGER HEAT EXCHANGER
HEAT EXCHANGER FRESH WATER FRESH WATER
INLET COVER INLET TUBE OUTLET ELBOW
HEAT EXCHANGER {6 AND 8V-53)
ADAPTOR LOCKWASHER WIRE  SCREW
BOLT | ~~INSULATOR
ACTUATOR
NUT (VALVE LOCK) x
BOLT

\ WIRE

[sAeAc AR A RG]

VALVE ASSY.
(ELEMENT) SHAFT SWITCH (MICRO} SPRING BRACKET
P 642

WATER TEMPERATURE SHUTDOWN SWITCH
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SHAFT ASSY. ADAPTOR

SEAL

DRIVE COVER SEAL

DRIVE SHAFT

DRIVE SHAFT DRIVE ADAPTOR  KEY DRIVE CABLE
ADAPTOR

SLINGER GASKET

PLUG

P 643
TACHOMETER DRIVE COVERS AND ADAPTORS
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BUSHING

WATER
OQUTLET TUBE

CLAMP

CONNECTOR

WATER

GASKET INLET TUBE

BUSHING

STRAINER

LUBE OIL
SUPPLY TUBE

DRAIN TUBE

DRIVE COUPLING ELBOW

DRIVE PLATE

AIR COMPRESSOR AND DRIVE

GASKET DRIVE COUPLING SPACER

DRIVE iAR /

1B

:
£ §-aup

DRIVE PLATE
ADAPTOR - GASKET

HYDRAULIC
PUMP ASSY.

HYDRAULIC PUMP AND DRIVE P 644
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