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SERVICEMAN'S FIELD REFERENCE
FOR

DIESEL ENGINES AND FUEL IMJECTION SYSTEMS

INTRODUCTIGN

i,

This "SERVICEMAN'S FIELD REFERENCE" The information in this manual is arranged in
provides the Distributor's Serviceman in the step-by-step sequence. In order to save time,
fleld with a fast, convenient reference for follow the order of the steps as recommended.
checking the performance of IH diesel engines Steps are illustrated, whenever possible, so
and diesel fuel systems, the serviceman can see the correct procedure
at a glance with the least amount of reading,
The proper method for checking a diesel engine Written instructions are kept to a minimum,

and its fuel injection system is to do so in a
systematic way by starting with the most fre-
quent causes of failure which, incidentally are

the easiest to correct, and fo eliminate them; For detailed instructions for any of the steps,
then proceed to the causes more difficult to cor- refer to the latest IH Diesel Injection Pump
rect, eliminating one cause of failure at a time, Service Manual, I55-1003, or to the specific
until the entire system has been checked, Engine Service Manual,
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FUEL SYSTEM

TOOLS REQUIRED FOR CHECKING ENGINE
IN FIELD AND REPLACING UNITS

g

Portable Nozzle Tester, Bacharach No., 65«905 D or Kiene KTP~50
Tester Fitting Adapter, 817 C (Kiene)

Compression Gauge, K~120 Kiene, or Motorite

Feeler Gauge, Standard

Scale for making field setting, 1 020 178 R1 B
:I‘achometer, PT-3 5un, oxr Allen 27-03

0 to 100 1b, Fuel Pressure Gauge

Hi-~Idle Gap Gauge Set, 1 020 121 R91 and 1 020 326 R91
Delivery Test Fixture, 1 020 080 R91 (2 required)

IH Tools, SE-1330~1, 5E~1330-6, and SE-~1330~17B
Injection Nozzle Puller, 1 020 284 R91

Pre~cup Puller, 1 020 310 R91

Mechanic's Hand Tools

Gaskets, Seals, and Line Ferrules

FUEL SYSTEM

STEP1

Check the primary pump fuel pressure. This should be 58 to 66 pounds at engine speeds of

700 rpm and up.

A-24938

On Pumps Not Equipped with Fuel Pressure
Gauge - Use a 0 to 100 pound pgauge with plas-
Pumps Equipped with Fuel Pressure Gauge tic tubing and fittings as shown.

1S5.1012-Y. 3.61. PRINTED IN UNITED STATES OF AMERICA




FUEL SYSTEM 3
L]

STEP 2 .

Check the fuel filtering system. DBe sure that the fuel flows freely to the primary pump inlet and
that there are no air leaks, Check at points A, B, C, etc., consecutively,

*y

iech Auxiliary fuel filter
Injection pump

air cleaner

g
o]

/ Return check valve : / o

Final fuel filter

+Strainer.

Diese] Fuel System of 9" Series (**A’* Pump)-
(Others are similar,)
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FUEL SYSTEM

STEP 3

Vent the diesel fuel system. Vent the points A, B, C and D consecutively, Points C and D should
be vented with the engine running on the gasocline cycle, At point D, air gemerally can be vented by

sudden acceleration of the engine, If the engine still runs erratically, loosen the screw slightly
until the air is expelled,

. P
Injection pump ==—"1Z
D, @ cleaner D-.

—

IPA.2T375 A

rh D
. A \,%
Primary pump fiiter A

Check the fuel transfer pump,

STEP 4 (Power Units Only)




AIR CLEANER

6.

STEP 5

T

Check the air cleaner, and the connections between the manifold and air cleaner, for possible
leaks, Clean the oil cup on the air cleaner and the screen on the air intake cap. {Refer to Opera~
tor's Manual,)

COMPRESSION RELEASE MECHANISM AND YALYE ADJUSTMENT
ADJUSTMENT

Before the following adjustments are made, the engine must be completely assembled, except for
the intake and exhaust manifolds, All rods and linkage should be lubricated, 1

WITH MECHANISM IN DIESEL POSITION

STEP 4 (All Series)

Adjust the length of the operating rod.

Engine Series Dimensions

band bA . .. ... .. e s, b7 16T

264and 281. .........,...... 6-5/16" -
9, 9A, 350and 370 . . . .. .. .... 6-29/32"

14, 14A, 18A and 691. ... ...... 9=7/16" )
- 9-g/32"

16, 525and 554 . ... ... .. .... 6-25/32"

2 g.1/2" %

155 1012.Y. 3-51 PRINTED IN UNITED STATES OF AMERICA




COMPRESSION RELEASE MECHANISM AND VALYE ADJUSTHENT

STEP 7 (16, 525, 554, 24 and 1091 Series Only)

Adjust the starting valve cross shaft lever rod.

Engine Series Dimensions
s 16, 525and 554 , ., ., . . . . . T-1/41

24 and 1091 . . . ., . .., . . 9-23/32"

STEP 8 {All Series Except 817)
Check and adjust the cross shaft end play.

" STEP 9 (18 Series Only)

Check all six starting valve spring retainers, Gauge Starting Valve Spring Retainer
as shown. | / i
T P 7% a
] -.240 L .250
f Top Finish Of Head A-24947

Continuved on next page,




COMPRESSION RELEASE MECHANISM AND YALVE ADJUSTMENT

B.

WITH MECHANISM IN DIESEL POSITION — Continved

STEP 10 (All Series Except 8§17)

Check and adjust the clearance between the cross shaft latch and the cross shaft jaw,

STEP 11 (14 and 18 Series Only)

Adjust the clearance between the starting valve shaft cam (or cam roller} and the starting valve
cover (spring retainer),

14 Series, .060" to .080Y

18 Series, .185% o ,205"
Starting valve
cam roller

Starting valve
spring retainer

.mmrﬂ

25

et

el N R

Starting valve
cross shaft

YA PRI

o5
h

A-24936
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COMPRESSION RELEASE MECHANISM AND VALVE ADJUSTMENT

With mechanism in diesel position, turn cross
shaft release lever clockwise until jaw and jaw
lever contact at point "X,

STEP 13 (All Series Except 8§17)

With controls in gasoline position, check the
starting valve cover travel, This should be
approximately 1/64 inch before bottoming in
the cylinder head.

COMPRESSION
OMPRESSION!

ELEASE LEV.




10 COMPRESSION RELEASE MECHANISM AND VALVE ADJUSTMENT

STEP 14 (All Series Excent 817)

With controls in gascline position, check and
adjust the clearance between the set screw in
the cross shaft jaw and the latch bracket
{.015 inch),

Feeler .?

Cross :
shaft
latch :

Lock nut

A-24946

STEP 15 (All Series Except 817}

With controls in gasoline position, check to see that each starting valve cover has additional travel
(refer to Step 13}, If check shows no travel, controls should be rechecked for errors in adjust-
ment,

STEP 16 (All Series Except 817}

With controls in diesel positions check to determine if there is clearance between the starting
valve shaft and valve covers,

NOTE: Prior to installing the manifolds, check the butterfly valves in the intake manifold to see

that they are in a horizontal position. Butterfly valves must fit with not more than .0015 inch
clearance, measured with a feeler gauge no wider than 1/8 inch,

STEP 17 (All Series Except 817)

Install the manifolds and set the intake and
exhaust valves,

Adjust the valve clearance,

Valve Clearance Valve lever
Engine Series Intake and Exhaust
Hot Cold
6, 64, 264, 281, 9,
3A, 350 and 370 ., , . Lol Lorgn
14 and 14A ., . . . . . .g18n L 020w
16, 525 and 554 , , , 017y L0191
UD-18 and UD-}8A ., . L0177 L0lgn
TD~18, TD-18A and 691} ,018" .o20"

24 . . . . . . . . .} o2z -

1091, o oo o oo o . . | .023M -

155-1012-Y. 3.51. PRINTED IN UNITED STATES OF AMERICA
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INJECTION NOZZLE AND COMPRESSION CHECK

13,

STEP 18

Check the Diesel Compression Pressure
(Except 817 Series Diesel Engines)

Check the compression of each cylinder on the
diesel cycle, Remove the No, 1l nozzle body
from the cylinder head, Insert either the
proper Kiene adapter or Bacharach adapter in-
to position in the cylinder head, and secure in
place, Attach Kiene model K-120 or Bacharach
pressure indicator 70-955 to the adapter.

Start the engine; then switch to the diesel cycle,
With engine operating at 1,000 rpm, check the
compression reading on the indicator. (See
UTUNE~-UP CHART" for compression pres-
sure,) After the above procedure has heen
completed, remove the adapter, and check the
other cylinders in the same manner, Install
each nozzle assembly after checking the cyl-
index.

NOTE: Be sure the compression gauge used
is in working order and is free of leaks,

(Continued on next page.)




INJECTION NOZZLE AND COMPRESSION CHECK

14,

STEP 18 - Continued

Check the Diesel Compression Pressure
(817 Series Diesel Engines)

The engine must be at operating temperature
before checking the compression pressure,

1, Remove both valve covers.

2, Hand crank the engine until the exhaust
valves for the number six cylinder start to
close, The closing of the exhaust valves can
be seen plainly by observing the two valves
which are furthest to the rear, Continue
cranking slowly until the "1 and 6 TDC" mark
on the vibration damper is in line with the tim-~
ing pointer., At this point number one piston is
on top~dead~center of the compression stroke,

NOTE: Crank the engine using the cranking
motor extended shaft., Refer to Sectiom 10,
"Cranking Motor," ISS-1041 Service Manual,
for detailed instructions,

3. Continue to crank the engine slowly until
the "1 and 6 ADJ" mark is in line with the tim-
ing peinter, The engine is now in position to
check the compression of the number one cyl-
inder,

4, Remove the number one injector fuel inlet
and return lines. Install a jumper line between

the inlet and return fittings on the valve housing.

5, Back out the injector lever adjusting screw
until it is clear of the injector push rod socket,
Move the push rod to the side,

6. Remove the injector hold down crab and re-
move the injector.

7. Install the adapter from the Kiene K-817
tester (refer to '"Service Tool Manual, " ISS.
1002). Secure the adapter with the injector
crab and bolt, Torque the bolt to 30-~35 ft-1b,

8, Position the injector push rod under the
rocker lever and turn the adjusting screw in
until a definite stop is felt, At this point, the
spring in the adapter is solid. Back the ad-
justing screw out two full turns, This will
preload the lifter, push rod and rocker lever,
which will prevent these parts from bouncing
around during the test,

9, Attach the pressure indicator to the adapter,

10, BStart the engine and run at 1000 rpm.,
Check the compression reading on the indica-

155-10712-Y, 3.61.

Adapter

Engine Used On

Cylinder
Head

D-511

UD-9A and TD-2 (91)
TD-9

{(TDCBM-28500 and up)
WwD-9

(WDCBM-18001 and up)
UD-350, UD-370
UD-14A and TD-14A
TD~14A (141), TD-14
(142) and TD~15 (150)
UD-16 and UD-461
UD-525, UD-554
UD-~18A and TD~-184
TD-18A (181), TD~18
(182), UD~691 and
TD-20 {200)

45 degree

o

D~521
Same de~
sign as
D~511,
but
slightly
smaller

UD--6A

TD-6

{TDBKM-21001 and up)
WD-6

(WDBKM-~7201 and up)
Super WD~6

MD

(FDBKM-14501 and up)
Super MD

UD~264, UD~281

TD-6 (61}

45 degree

D-503

UD-6

TD-6

{below TDBKM~21001)
WD-6

{below WDBKM-7201)

MB

(below FDBKM~14501)
UD-9

TD-9

{below TDCBM-28500)
WD-9

{below WDCBM-18001)
Upb-14

TD~14

UD~-18

TD-18

TD-35

TD-40

ID-WD-40

45 degree

D.506

TD-35
TD-40
PD-40
ID-WD-~40
PD-80

10 degree

D-507

TD-40
PD-40
ID-WD~-40

Vertical

D-515
Same de~
sign as
D511,
but
slightly
larger

Ub-24
TD~24 and TD-24 {241}
UD-~1091

45 degree

K-817

TD-25 (250), UD-817,
UDT-817, PH-65 {652],
PH-95, 295 and 495

PRINTED IN UNITED STATES OF AMERICA
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INJECTION NOZZLE AND COMPRESSIOM CHECK 15

e tor, (Refer to "Tune~up Chart" for compres- STEP 19
sion pressure,)

Remove the injection nozzles and check for
11. After checking the number one cylinder, leaks and opening pressure,
remove the adapter and reinstall the injector
and fuel lines, Adjust the injector plunger
- setting as outlined in Section 2, "Manifolds,
Cylinder Heads and Valves,' in Service
Manual IS5-1041,

12, Check the compression of the remaining
cylinders in the same manner following the ex-
gine firing sequence which is 1-5-3-6-2-4,

Two complete revolutions of the crankshaft are
needed to check the compression of all cylinders

NOTE: Be certain that the compression gauge
used is in working order and is free of leaks.

A-29223

g Remove Nozzle
{(Use Injection Nozzle Puller 1 020 284 R91.)

Check Opening Pressure by Using Nozzle Tester.
Checking Compression Pressure, (Use Portable Nozzle Tester, Bacharach Tester
(817 Series Engine) Ho., 65 - 905 D or Kiene KTP-50)

PP Y
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INJECTION NOZZLE AND COMPRESSION CHECK

STEP 20

Remove the pre~combustion chambers and check for pitted or burned surfaces,

Removing Pre-combustion Chambers Manually.

(Use Pre-Cup Puller 1 020 310 R91.)

Aiazsaz

Pre-Cup Puller 1 020 310 R91
188-1012-Y. 3-61.

Removing Pre-Combustion Chambers Hydraulically. (Use ‘
Pre-Cup Puller T 020 310 R91 with Hydraulic Unit.) (

CONNECTOR

PIPE [INJECTION FUEL PUMP TO NOZZLE) MARK

[

G
COMBUSTION
CHAMBER

CAP SCREW  FIITING

NOZZLE NOZZLE BODY RETAINER A-t2121 A

Check Pre.Combustion Chambers for Pitted or Burned o
Surfaces. Replace, if Necessary, and Install with New
Gaskets,

FRINTED IN UN{TED STATES OF AMERICA
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INJECTOR PLUNGER AND VALYE ADJUSTMENTS
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STEP 20A (817 Series Only)
INJECTOR PLUNGER AND YALVE ADJUSTMENTS

Whenever the cylinder heads or injectors have
been removed and replaced or the cylinder head
retorqued, it will be necessary to adjust the in-
jector plungers before starting the engine. The
injector plunger setting and valve lash setting
are made at the same time for any given cyl-
inder, repeating the procedure for each cylin-
der in the firing sequence which is 1 -5~3-06~
2 ~4, 'The injector plunger setting must be
made before the valve lash adjustment, The
reason for this is that the loading which is
applied to the valve lever shaft, when setting
the injector plunger, may vary the valve lash
adjustment, The procedure for setting the itde
jector plungers and adjusting the valve lash

is as follows:

NOTE: As a safety precaution, remove the
battery cable from the cranking motor before
making any adjustments.

Injector Plunger Setting

1. Crank the engine until the exhaust valves

for number six cylinder start to close. The
closing of the exhaust valves can be seen plainly
by observing the two valves which axe furthest
to the rear, Continue cranking slowly until the
w] and 6 TDC!" mark on the vibration damper is
in line with the timing pointer (above right),

At this point number one piston is on top~dead-~
center of the compression stroke.

NOTE: Crank the engine using the cranking
motor extended shaft. Refer to Section 10,
nCranking Motor,' in Service Manual IS5-1041,
for detailed instructions,

2. Continue to crank the engine slowly until

the "1 and 6 ADJ" mark is in line with the tim- =1 and §'" Injector Plunger Setting and Valve Lash Timing Mark.

ing pointer (this is 70 degrees after top~dead~

center {see next illustration), The engine is 4, Attach a 1/4~inch square adapter to an

now in position to adjust the injector plunger inch-pound torque wrench, Turn the adjusting

and valves for number one cylinder, screw down slowly and note the torque reading
{see next illustration). This is the amount of

3. Loosen the injector adjusting screw lock frictional torque required to turn the adjusting

nut and check the adjusting screw threads to screw,

see that they are clean, well oiled and free~

turning,

{Continued on next page.)
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STEP 20A (817 Series Only) — Continved

Injector Plun ger Setting - Continved

5. Continue to tighten the adjusting screw un-
til an increase in torque (above the frictional
torque reading) is noted, At this point the in-
jector plunger is bottomed in the injector tip,
The wrench must be turned very slowly to avoid
missing this point.

6. The injector plunger is properly adjusted
when a torque of 10 to 12 inch-pounds (engine
cold} or 30 to 35 inch~pounds {engine hot) above
the adjusting screw thread frictional torque is
reached, {Example: Frictional torque 25 inch-
pounds plus 10 inch~pounds increase equals 35
inch-pounds cold setting, )

CAUTION: Do not tighten the adjusting screw
beyond the specified torque or damage to the
injector may result,

Valve Lash Adjustment
{Refer to Next lllustration)

7. With the timing pointer still indexed with
the "1 and 6 ADJ' mark on the damper, pro-
ceed to adjust the intake and exhaust valves on
the number one cylinder,

8. Loosen the intake and exhaust valve adjust-
ing screw lock nuts and bottom of the adjusting
screws to force out any excess oil in the push
rod sockets, then back them out again,

9. Insert a feeler gauge of the specified thick-
ness (refer to "Tune-Up Chart") between the
number one intake valve bridge and rocker lever,

10, Turn the adjusting screw down until the
rocker lever just touches the feeler gauge,
Tighten the lock nut and recheck the clezrance .

11, Adjust the clearance on the number one
exhaust valve in the same manner,

12. Adjust the rest of the injector plungers and
valves in the same manner following the engine
firing sequence, which is 1 ~5-3~6~2-4. Two
complete revolutions of the crankshaft are
needed to set all injector plungers and valves,

13, Install the valve covers .

£55.1012-Y. 3.41,

Setting Injector Plunger.

Adjusting Valve Lash.

PRINTED IN UNITED STATES OF AMERICA
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FIELD SETTING [H FUEL INJECTION PUMPS

13.

[H SINGLE-PLUNGER AND TWIN-PLUNGER PUMPS

POINTS OF ADJUSTMENT AND MEASUREMENT

e A-24875 A

(Numbers on Iijustration Correspond With Step Numbers Below)
%Steps 23 and 24 are Each Illustrated With Two Arrows - One
Arrow Shows the Point of Adjustment and the Other Arrow
Shows Where to Moke the Measurement.

REGULAR TORQUE CONTROL SETTINGS

NOTE: At the factory, injection pumps are
accurately set to give the specified horse-
power at rated and overload speeds. They
are also set to govern satisfactorily between
full load rated speed and no load speed.

If the following procedure is observed care-~
fully, a satisfactory field setting can be
obtained whenever a pump has been rebuilt
and requires resetting, This procedure is to
be used only in an emergency when shop
facilities and a test stand are not available.

Remove the pump housing oil filler neck,

and loosen the lock nut on the rack. The pump
housing side cover should be replaced by a
cutaway side cover,

STEP 21 - Torque Lever Stop Screw %

Adjust the torque lever stop screw until the
face of the screw which contacts the torque
lever stop pin is at the proper measurement

#% Refer to "Index, Speed Charts,' page 32,

(as given in "Speed Charts') from the finished
surface of the torque lever; then tighten the
lock nut,

This will restrict the movement of the torque
lever and have a decided effect on overload
fuel delivery as well as the rpm at which the
fuel is injected.

STEP 22 - Torque Spring Shoe Screw **

Adjust the torque spring shoe screw until the
lower face of the shoe is at the proper meas-~
urement (as given in "Speed Charts"} from the
finished surface beneath the lock nut, This will
control the rprn at which the overload fuel is
injected.

STEP 23 - Torque Lever Limiting Screw {Overlaad Gap) 2

Adjust the torque lever limiting screw to the
proper measurement (as given in '"Speed Charts'")
between the torque lever stop screw and the
torque lever stop pin, This adjustinent will de-
termine how much overload fuel will be injected
at the time of overload,
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STEP 24 - Shutoff Stop Screw

Adjust the position of the shutoff stop screw
until there is 1/32 to 3/32 inch clearance
between the pump housing and the forward end
of the torque control assembly, This is to be
done with the control lever in full shutoff posi-
tion, This adjustment will provide clearance
throughout the pump linkage and avoid any conw
tact or interference to insure freedon of move-
ment, This is also used to position the plung-
er (s) for positive shutoff,

STEP 25 - Positive Shutoff

With the engine stopped, disconnect one injec-
tion nozzle and connect the fuel pipe to a
spare nozzle. Start the engine on gasoline,
Adjust the rack adjusting rod nut. Adjust the
rack until the injection just starts with the
throttle in the off position. Then, adjust the
rack by one-quarter turns until the injection
just stops. Following this, turn one and
one-half full turns in the same direction that
stopped injection to insure positive shutoff.
NOTE: Do not operate the engine too long on
the gasoline cycle. Adjustments must he
made within ten minutes or less.

STEP 26 - High ldle Speed

The high idle-speed adjustment controls the
rprn at which the engine operates with no load
and wide open throttle, Check the high idle
speed with a tachometer. If the rpm is incor-
rect, turn the high idle-speed screw in or out
to give the proper rpm.

STEP 26A - Bumper Spring Stop N

The bumper spring stop is used to eliminate
engine rpm surges. If the engine surges, ad-
Just the stop to give a slight pressure on the
bumper spring at high idle speed. It may be
necessary to adjust the torque lever pick-up
screw (Point 3) again. Recheck the high idle
speed and be sure that the engine will shut off
on diesel cycle,

STEP 27 - High ldle Gap™*

The high idle gap adjustment controls the
amount of fuel delivered during normal opera-
tion, This gap should be set according to the
measurements given in "Speed Charts "

Ii the engine surges at high idle speed, adjust
the bumper spring stop to increase the pres-
sure on the bumper spring,

& Refer to "Speed Charts,'
185.1012-Y. 3.51.

If the engine seems to lack power at rated
load speed and overload speeds, the gap be-
tween the torque arm and torque arm stop
screw should be increased by turning the
torque arm stop screw out one-quarter turn.
This adjustment can be repeated until the nor-
mal engine power has been obtained, but not to
the point where the exhaust smoke becomes
excessive at rated or overload speeds.

If the engine appears to have excessive power
at rated and overload speeds, or if there is
excessive exhaust smoke at rated and over-
load speeds, the gap between the torque arm
and torque arm stop screw should be de-
creased by turning the stop screw in one-
quarter turn. Continue turning this screw in
(at the same time, checking the power} until
correct engine performance has been obtained,

If the engine performance is satisfactory at
rated load speed, but the engine lacks power

at overload speed and tends to stall easily, the
torque lever limiting screw should be turned out
one-quarter turn at a time until the power is
satisfactory, Do not turn this screw out so far
that the exhaust smoke hecomes excessive,

If the engine performance is satsifactory
except for excesaive exhaust smoke at over-
load speeds, turn the torque lever limiting
screw in until the exhaust smoke is normal
for overload speed,

If the engine seerns to lack the power origi-
nally obtained at rated load speed, but is
satisfactory at overload speeds, the high
speed stop screw can be adjusted to permit
the control lever to be pulled back slightly.

However, the high idle speed must not exceed

the' maximum specified in the governor speed
change assembly chart.

Two sets of four gauges each are available to
facilitate field setting of the high idle gap, and
to calibrate the IH Single and Twin Plunger
Injection Pumps, (Refer to '"Service Tools
Manual,' ISS-1002, "Fuel System!' page 5,
Section 4, Illust, 4 and 5.) This shows the
range of sizes covered by Part No, 1 020 121
R91. A second set covers the following gap
sizes: ,060, ,070, ,080, .110, ,115, ,120,
.140 and .145 (Part No, 1 020 326 R91),

This adjustment can be made without removing
the bumper spring, by holding the gauge at an
angle between the torque arm stop screw and
the torque arm,

The engine is now ready to be checked in ac-
tual field operation. The above adjustments
can be varied slightly if field performance is
not satisfactory.

PRINTED IN UNITED STATES OF AMERICA
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FIELD SETTING {H FUEL INJECTION PUMPS

SOLID TORQUE ARM TORQUE CONTROL SETTINGS

{1) Set the governor spring in the proper
torque arm hole (upper hole for higher rpm
and lower hole for lower rpm).

{2) Set high speed stop screw for correct high
idle. See Speed Chart.

{3) Set torque arm stop screw for correct high
idle gap.

EQUALIZE FUEL DELIVERY ON TWIN-PLUNGER PUMPS
{6 Cylinder Engines)

STEP 28

Equalize the fuel delivery of both plungers, as
follows:

1. Attach the delivery test fixtures, 1 020 080
R91, to the discharge fittings as shown.

2., Install two spare nozzles on the delivery
test fixture, Be sure they are fastened se-
curely, Operate the engine on the gasoline
cycle, Open the diesel throttle all the way
and collect the fuel from the discharge lines
as it leaves the nozzles connected to the fix~
tures., Collect the fuel in glass containers,
Then pour the fuel into calibrated beakers,
Collect fuel for one-half minute, Close the
diesel throttle and stop the engine; then, meas-
ure the fuel delivered by the front and rear
plungers,

If the variation is more than four or five cc
between the front and the rear plunger, adjust
the turnbuckle to balance the delivery of dis~
charge fittings 1, 2 and 3 with delivery from
fittings 4, 5 and 6,

{Continved on page 23)

Delivery Test Fixture.

Equalize Fuel Delivery on the Twin-Plunger Pump.
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" Rack equalizer

Spacer. |

For A’ or ““B’’ Series Pumps: Adjust these Points
on the Twin-Plunger Rack Assembly.

3. Install a line and nozzle on either the No, 1
2 or 3 discharge fitting for the front plunger;
also, install a line and nozzle on either No, 4,
5 or 6 discharge fitting for the rear plunger,

k)

Adjustment will be made with the engine run-
ning on the gasoline cycle,

ADJUSTING THE FRONT PLUNGER:

1., Remove the injection pump oil filler,
Through the opening in the pump housing locsen
the equalizing and shut~off lock nuts.

2, Turn the equalizing and shut-off adjusting
nut clockwise until fuel starts to eject from the
front plunger; then, turn this nut counterclock-
wise until fuel just stops, leaving both leck
nuts loose.

ADJUSTING THE REAR PLUNGER:

1. Hold the equalizing and shut-off adjusting
nut and turn the rack equalizer (left hand
thread) counterclockwise until fuel starts to
eject from the rear plunger, Then, turn
this nut clockwise until fuel just stops,

(2) At this point, tighten the equalizing lock
nut; be careful not to turn the equalizing and
shut-off adjusting nut or rack equalizer,

(3) Turn the equalizing and shut-off adjusting
nut counterclockwise 1-1/2 turns, then lock
the shut-off lock nut. Install the cil filler and
gasket.

If the preceding steps are carefully performed,
and the equalizing and shut-off adjusting nut
and the rack equalizer are not moved from the
exact shut-off position, both plungers will be
well within the limits outlined below.

Engine % CC Delivery per CC Variation
Series Test Fixture for Allowed per
1 Minute Test Fixture

16

525

18 200 - 300 5

18A

24

1091} 301 - 400 7

% Delivery will vary due to different engine
speeds on the gasoline cycle,

(Continued on next page.)
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When performing the tests outlined below, it
will be necessary to use Kiene or Bacharach
test kits, The illustrations in which the tests
appear show Kiene test equipment, but the
Bacharach equipment is used in a similar
manner,

GENERAL INSTRUCTIONS

(1) When performing the following tests, be
sure that the engine is rotated in a clockwise
direction {as viewed from the radiator end},

{2) The following instructions give the infor-
mation necessary to perform the tests in
succession. Therefore, the instructions must
be performed in the order given.

{3} If it is desired to perform only one or
several of these tests, the chart following
these tests will enable the serviceman to
determine quickly what connections to make
for the particular test or tests.

(4) If the engine is in operating condition, run

the engine until it is thoroughly warmed up
before performing these tests.

STEP 29 - Nozzle Leakage and Opening Pressure Test

(1) With the engine stopped, remove the No. 1
nozzle bleeder screw.

(2) Connect the adapter to the bleeder hole,

{3) Connect the test pump and 1000 -pound
gauge to the adapter with the flexible line.

(4) Set the adapter to the open position {screw
in).

(5) Operate the test pump until the gauge reads
400 pounds. If the pressure drops below 250
pounds in one minute, it indicates nozzle

valve or distributor valve leakage. Check the
distributor valve for leakage (test chart,
pages 29 to 31, If the distributor valve

does not leak, it indicates that the nozzle
valve is leaking.

{6} Operate the test pump slowly; the gauge
pressure will rise to a point and when the
valve opens it will drop. The 1000 -pound
gauge is equipped with a stop hand which
shows the highest pressure reached. This is
the nozzle opening pressure and should be re-
corded. This opening pressure should be be-
tween 690 and 740 pounds, with a variation of
not over 20 pounds.

STEP 30 - Comparative and Primary Pump Pressure

(1) Replace the 1000-pouna gauge with the
3000-pound gauge.

(2) Install the 160-pound gauge on the plunger
unit in place of the regular fuel pressure
gauge.

(3) Set the adapter to the check valve position
(screw up}.

Perform Nozzle Opening Pressure Test.

158-1012.Y, 3-51.

Perfarm Comparative and Primary Pump Pressure Test.
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(4) With the engine running at high speed, rec-
ord the pressure reading on the test pump
gauge.

(5) Note the primary pump pressure on the 160
pound gauge on the injection pump.

{6) Repeat the above tests on all cylinders.
STEP 31 - Check and Reverse Check Valve! Leakage Test

NOTE: Steps 31 and 32 do not apply to and
cannot be made on the 817 series pumps, due
to the elimination of the reverse check valve,

{1) Remove the No. 1 high pressure line from
the injection pump, and connect the test pump
to the No, 1 discharge fitting on the pump with
the flexible hose.

Perform Check and Reverse Check Valve Leckage Test.

{2) Set the control lever in the shut-off position,

{3} Make sure that the distributor valve is
open. If the maximum pressure that can be
obtained is 500 pounds, the valve is open. If
1000 pounds pressure can be reached, the
valve is closed. If the valve is closed, main-
tain the 1000 pound pressure, while slowly
rotating the'engine until the pressure drops.
The valve is now open,

(4) Operate ithe test pump until the gauge reads
400 pounds.

{5) This pressure must not drop below 250
pounds in one minute.

STEP 32 - Reverse Check Valve Opening
Pressure Test

Operate the test pump slowly. The maximum
pressure that can be obtained on the gauge is
the opening pressure. This pressure should
be between 450 and 600 pounds. On twin-
plunger pumps, the two valves should not
vary over 50 pounds for excellent operation,

NOTE: The two preceding tests must be pex-
formed on both plunger units,

Perform Reverse Check Yalve Opening Pressure Test.

STEP 33 - Fuel Return Check Valve Opening
Pressure Test

(1) Remove the fuel line leading from the final

filter to the plunger umit.

(2) Install the drip pipe in the plunger unit
opening. Close the valve on the end of the
drip pipe.

(3) Put the speed control lever In the shutwoff
position.

{4) Operate the test pump. The opening pres-
sure of the valve is indicated on the 160 pound
gauge on the plunger unit. This pressure
should be 75 to 90 pounds.

Continued on next page.
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A-32526

Perform Fuel Return Check Valve Opening Pressure Test.

STEP 34 - Scavenging System Leakage Test A" Pump
Only

(1) Install the regular fuel pressure gauge

back on the injection pump instead of the

160 pound gauge.

(2} Remove the fuel line leading from the
scavenging pump to the fuel tank. On pumps
equipped with a scavenging check valve, re-
move the valve and spring,

(3) Install the 160 pound gauge in the scaveng-
ing pump outlet fitting.

Perform Scavenging System l.eakage Test.
185.1012-Y. 3.4%.

(1) Install the 3000-pound gauge on the test .

(4} Operate the test pump until 20 pounds {(]  §
pressure is reached on the 160 pound gauge. e

If the pressure drops below 5 pounds in 30

seconds, there is leakage of the scavenging

valve, bearing cage gasket, primary pump

packing, or past the primary pump housing

bushing, "

STEP 35 « Distributor Valve and Stem Leakage Test

purmp.

{2) Make sure the distributor valve is closed,
by turning the crankshaft 180°,

(3) Operate the test pump until the test purmnp
gauge reading is 1500 pounds. If the pres-
sure drops below 1100 pounds in cne minute,
there is leakage of the distributor valve

or stem,

(4) Repeat this test on all distributor valves,

‘A-32534

Perform Distributor Vaive Leakage Test and Check
Distributor Valve Qpening Point,

STEP 36 - Test for Plunger Leakage and Degrees of Pump
Rotation Between Distributor Valve Opening,
Plunger Port Closing, Plunger Port Opening and
Distributor Yalve Closing

{1) Connect the test pump to the No. 1 dis=
charge fitting on the injection pump,
(2) Install the degree wheel and pointer.

(3) Make sure that the distributor valve is
closed by turning the crankshaft 180°.

P

{4) Put the speed control lever in full-load
position.
PRINTED IN UNITED STATES OF AMERICA
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(5) Operate the test pump until the gauge
reads 2500 pounds. Slowly turn the engine
until the pressure drops off sharply. Note
the degree mark where the pressure drops off
sharply, This is the distributor valve opening
point {see illustration in Step 35).

{6) Continue to operate the test pump, and turn
the engine slowly until the gauge pressure
rises sharply. This is the plunger port closing
point. Note the degree reading,

Check Plunger Port Closing Point.

{(7) Turn the injection pump about 3° past the
port closing point. Open the valve at the end
of the drip pipe. Be sure that the drip pipe is
in a position so that the fuel will flow down-
ward from the plunger unit opening. Place a
container under the end of the pipe.

(8) Operate the test pump until 2500 pounds
pressure is obtained. Maintain this pressure
for one minute. If the plunger leakage is more

Perform Plunger Leakage Test,

than 15 cc per minute, the plunger should:be
replaced.

(9) Maintain 2500 pounds pressure, and turn
the engine until the pressure drops off sharply.
This is the plunger port opening point. Note
the degree reading.

Check Plunger Port Opening Point..



