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WIRING DIAGRAM
SERIAL NUMBER 9800221 AND AFTER
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WIRING CODE

From To Color
1.Key Switch ""Bat" Ammeter "’ Orange
2. Key Switch ""Bat" Circuit Breaker '""B" Black
3.Circuit Breaker "Aux." Light Switch ""Bat" Black
4, Key Switch "IGN" Field Relay Purple
5.Key Switch "IGN" Oil Pres. Gauge Resistor Purple
6.Key Switch "SOL" Heater Solenoid Yellow W/Black
7.Key Switch "ST" Connector White
8. Connector Neutral Start Switch White
9. Neutral Start Switch Cranking Motor Solenoid White
10. Ammeter "+" Alternator"+" Orange
11, Ammeter "+ Field Relay Orange
12, Ammeter "-" Heater Solenoid Red
13. Light Switch "HL" Front Light Conn. Pink
14, Front Light Conn. R.H. Front Light Black
15. Front Light Conn. L.H. Front Light Black
16. Light Switch "RL" Front Aux. Light Conn. Dark Blue
17. Front Aux. Light Conn. R.H. Front Aux, Light White
18. Front Aux. Light Conn. L.H. Front Aux. Light White
19. Light Switch "RL" Rear Aux.Light Conn. Dark Blue
20. Rear Aux, Light Conn. R.H. Rear Aux, Light White
21.Rear Aux, Light Conn. L.H. Rear Aux. Light Black
22. Light Switch "INST" Panel Lights Black
23. Light Switch "B" Rec. & Stop Light Switch Conn. Red
24.Rec. & Stop Light Switch Conn.  Stop Light Switch Red
25.Rec. & Stop Light Switch Conn. Receptacle Red
26, Light Switch ""T'' Resistor Tail Light Conn. Yellow
27, Tail Light Conn, Stop Light Switch Red
28, Tail Light Conn. Tail Light Conn. Yellow
29, Tail Light Conn. R.H. Tail Light Black
30. Tail Light Conn. L.H. Tail Light Yellow
31.Eng. Oil Press. Gauge Eng. Oil Press. Sending Unit Brown
32. Coolant Temp. Gauge Coolant Temp. Sending Unit Blue
33. Regulator Plug Alternator F-1 Blue
34. Regulator Plug Alternator F-2 Black
35. Regulator Plug Field Relay Red



WIRING DIAGRAM
PRIOR TO SERIAL NUMBER 9800221
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dresel engines

c-2
A451 ENGINE SPECIFICATIONS

Type =~=-=====-==ve-=re--CASE Full Diesel, 6 Cylinder 4 Stroke Cycle
Valve-in-Head Engine,

Cy Heads Multiple Cylinder Heads can be removed indi-
vidually for Servicing(2 cylinders per head).

Firing Order 1-5-3-6-2-4
Bore

A451 4-3/8 Inches
Stroke SInch
Piston Displacement

A451 451 Cubic Inches
Compression Ratio 15tol
Oil Filter, C Repl ble Full Flow Element

Type.
Method of Starting Diesel Engine -------- Engine Starts on Diesel Fuel
(Electric Starting Motor).

Exhaust Valve Rotators Positive Type

‘Maximum Compression Pressures
ENGINE WARMED UP TO OPERATING TEMP. AND RUNNING AT 1600 RPM

Altitude Sea Level 1000ft. 2000 ft. 3000 ft. 4000 ft. 5000 ft.
Compression 480 to 455t0 435to 415to 395 to 375 to

Pressure 510 PSI 485 PS1 465 PSI 425 PSI 425 PSI 405 PSI
Allowable Variance Between Cylinders - 25 Pounds Pressure at 1600 RPM

CYLINDER SLEEVES

Type Repl ble Wet Type:Two Rubber O-Ring
Seals carried on each sleeve.
Inside Diameter of Sleeve Bore
A451 4.375 to 4.376 Inches. Repl

Compression Rings
Width of Ring (All 3)
Ring End Gap(All 8) when Compressed in

4.375 Inch Cylind

.0930 to .0935 Inch
.013 to .025 Inch

Side Clearance in Groove of 1st (Top)Ring
Ad451 .0045 to .0060 Inch

Side Clearance in Groove of 2nd and 3rd Ring----- .0025 to .004 Inch

Oll Ring ~--~===eeeeceaeroeo To install Replacement Ring, Follow In-
structions Packed with Rings.

Width of Rings (Original Equipment)
A451 .2470 to .2490 Inch

.2441 to .2474 Inch

Renl t Ring

Side Clearance in Groove(Original Equipment)
A451 .0025 to .0085 Inch

Replacement Ring
A451 .0025 to .0085 Inch

CONNECTING RODS

[of ting Rod Bushi Repl ble Bronze Bushing Replace-
ment Bushing must be Reamed.
A451 Use 1.5004 to 1.5008 Reamer
Piston Pin Hole Diameter in Rod
(Without Bushing)
A451. 1.686 to 1.688 Inches

Inside Diameter of Piston
Pin Bushing in Rod
1.5004 to 1.5008 Inches.Install New Bushing if
inside Diameter Exceeds 1.504 Inch

Connecting Rod Bearing -~~~ Repl ble, Precisi
Copper Lead Alloy Liners.

Steel Backed

Connecting Rod Capscrews --------Self Locking Type, No. Lock Wires
Required May be used More Than Once.

Connecting Rod Length (Center to Center
Between Pin Hole and Bearing Journal Hole)--- 10.499 t0 10.501 Inches

1-5/8 Inch

Bearing Liner Width
Di ter of Crankshaft Journal Hole

Sleeve when inside Diameter below Top Ring
Ridge Exceeds 4.383 Inches.

Fiston Clearance in Sleeve (At Skirt)

A451 .004 to .005 Inches
Cylinder Sleeve Out-of-Round Max. .002 Inch
PISTON AND PISTON PINS

Piston Material

A451 Al
Piston Weight (Less Pin)

A451 3.937 to 3.939 Pounds
Diameter of Piston at Top of Skirt
(Below Oil Ring)

A451 4.3635 to 4.3665 Inches

Diameter of Piston at Bottom of Skirt

A451 4.3665 to 4.3675 Inches
Piston Pins -eeecccnaccccanananas Full Floating Type:Held in Position

with Snap Rings in Piston. Replaceable Bronze
Bushing in Connecting Rod.

Piston Pin Length

A451 3.670 to 3.675 Inches
Piston Pin Diameter
A451 1.4994 to 1.4995 Inches

Piston Pin Fit in Piston
AdS51 .0000 to .0003

ting Rod Bushi

Piston Pin Fit in C
A451 .0005 to .0010 Inch

PISTON RINGS

Rings Per Piston 4- (3 Comp and 1 Oil).

in Rod(Without Liner) 2.9005 to 2.9010 Inches
Inside Diameter of Bearing Liner(Standard

. Liner in place in Rod and Capscrews Tight)----- 2.7503 to 2.7518 Inches
Diameter of Crankshaft Rod Journal «~=emeccmcmmcccman 2.748 to 2.749

Clearance Between Rod Bearing and
Crankshaft Journal .0013 to .0038 Inch; Install
New Bearing Liners When Clearance Exceeds

006 Inch.

Undersize Bearing Liners Available

for Service .002,.010,.020,.030 Inch

Allowable Connecting Rod Bearing End Play «----ae—-w . 005 to .012 Inch
CRANKSHAFT AND MAIN BEARINGS

Crankshaft Bal d; Drilled to Provide Pressure Lubri-
cation to Main and Connecting Rod Bearings .

Type Main Bearings -—---eeeaoamcmmae Repl Precision, Steel
Backed Copper - Lead Alloy Liners.

Self Locking Type, No Lock
Wires Required May Be Used More Than Once.

Bearing Capscrews

Bearing Taking End Thrust S5th(Two Repl ble Bronze
Thrust Washers.)

Crankshaft End Play(Measured
at No. 5 Main Bearing)

-004 to .012 Inch;Install New
Thrust Washers if End Play Exceeds .020 Inch.

Oversize Thrust Washers for

End Play Available for Service .006 Inch
Connecting Rod Bearing Journal Diameter----~-—--- 2.748 to 2.749 Inches
Main Bearing Journal Diameter e-cee-cmeacaeaao 2.998t0 2.999 Inches
Crankshaft Main and Connecting

Rod Journal Bearings out of Round --s---amewaene Maximum .001 Inch
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Crankshaft Rod Journal .002 Inch

Ingide Diameter of Main Bearing Liners
(In Place and Capscr Tight)

Clearance Between Main
Bearing Liner and Ji 1

3.0006t03.0026 Inches

.0016 to .0046 Inch;Install
New Bearing Liner when Clearance Exceeds

.0065 Inches.
Width of 1st, 3rd 5th and 7th
Main Bearing Liners 2-7/32 Inches
Width of 2nd, 4th and 6th Main
Beari iners 1-5/32Inches

Width Between Crankshaft Main Bearing Cheeks

A.3rd,7th 2.620to0 2.630 Inches
B 2nd, 4thand 6th 1.5575 to 1.5675 Inches
C.5th 2.624 to 2.626 Inches
Width Between Crankshaft Rod
Bearing 1 Cheeks 1.9975 to 2.0025 Inches
Undersize Main Bearing Liners
Available for Service .002,.010,.020,.030 Inch
Crankshaft Main Bearing
Journals Should Be
2.988-2.989 Inches for .010 Inch Undersize Bearing
2.978-2.979 Inches for .020 Inch Undersize Bearing
2.968-2.969 Inches for .030Inch Undersize Bearing
Undersize Connecting Rod Bearing
Shells Available for Service ~===c=cemueca—a--.002,.010,.020,.030 Inch

Connecting Rod Crankshaft Journals Should

Be Ground t0~====== 2.738-2.789 Inches for .010 Inch Undersize Bearing
2.728-2.1729 Inchesfor .020 Inch Undersize Bearing
2.718-2.719 Inches for .030 Inch Undersize Bearing

CAMSHAFT AND BUSHINGS

Number of Surfaces on Camshaft 5
Type Bushing -----------Replaceable, Precision, Steel Backed Babbitt
Bushing Lubrication ~-==== Pressure Lubricated from Oil Pump;Cam-~

shaft Drilled to Provide Pressure Lubrication to
Valve Rocker Arm Assembly, and to Timing
Gear Train.

Diameter of Camshaft at Each Bearing Surface
A451 2.246 to 2.247 Inches

Inside Diameter of Each Bushing
(Measured when in Place in Block)
A451 2.2484 to 2.5414 Inches

No. 1(Front)Bushing Length 1-21/32 Inches
No. 2,3 and 4 Bushing Lengths 1-7/16 Inch

No.5 Bushing Length(w/cup type Camshaft plug)~====ee=u= 1-5/32 Inches
C haft End Play Auts tically Taken Up by Spring

Loaded Thrust Button in Front End ofCam-
shaft. Camshaft Washer Provided Between
Drive Gear and Front Bearing.

Camshaft Washer

Outside Diamet 3.240t03.260 Inches

Inside Diameter
A451 2.250 to 2.260 Inches
Thickness .1225 to .1275 Inch

VALVE PUSH ROD LIFTERS

Type Mushroom Type

Outside Diameter of End that Projects into Block

A451 .8097 to .8102 Inch
Diameter of Bore in Block for Lifter -----ee—eee-- .8115 to .8130 Inch
Oversize Lifter Available for Service --------- .010 In.Oversize Lifter
Bore in Block Must Be Reamed to~-==~-~ .8215 t0.8225 Inchfor.010Inch

Oversize Lifter.

VALVES
c-3
Vailve Tappet Clearance
#A45] ==eeeceeceeeceeea 020 In., Engine Hot (Both Intake and Exhaust)

*Hot Settings Are Made At Low Idle After The Engine Has Operated At
‘Thermostat Control Temperature For At Least Fifteen Minutes.

Exhaust Valves

Angle of Valve Face 44 Degrees

Valve Length 6.382 Inches

Maximum Valve Face Runout ----- 002 Inch as Determined with a Dial
Indicator.

Diameter of Valve Stem--- .4000 to .401 Inch.Install New Valve ifthere
is More than. 002 Inch Difference in Diameter
at any Point on Stem.

1.750 Inches

Diameter of Valve Head

Inside Diameter of Valve Guide----- .4045 to .4055 Inch(After Assem-

bly).
Valve Stem Cl in Guide .0085 to .0055 Inch
Exhaust Valve Seat Insert

Seat Angle 45 Degrees
Seat Contact Width .073 to .084 Inch
Insert Height .812 to .317 Inch
Outside Diameter of Insert

A451 1.722 to 1.723 Inches
mwr ok 1.401 to 1.411 Inches
Maximum Allowable Seat Runout ~«--cceeeeaa .002 Inch as Determined

with a Dial Indicator
intake Valves
Angle of Valve Face 44 Degrees
Valve Length 7.368 Inches
Maximum Valve Face Runoute---=ewececevee 002 Inch as Determin-
ed with a Dial Indicator.

Diameter of Valve Stem -=~eemeeee-, 402 to .403 Inch Install New Valve

if there is More than .002 Inch Difference in
Diameter at any Point on Stem.

Diameter of Valve Head 1.875 Inches

Inside Diameter of Valve Guide ~~-- .. 4045 to .4055 Inch.(After Assembly)

Stem Cl in Guide .0015 to .0035 Inch
intake Valve Seat
Seat Angle 45 Degrees
Seat Contact Width
A451 .070 to .086 Inch

Maximum Allowable

Seat Runout .002 Inch as
Determined with a Dial Indicator
Exhaust Valve Guides

Length 3-7/32 Inch

Outside D: t .7510 to .7515 Inch

Inside Di t .4045 to .4055 Inch.(After Assembly)
Valve Stem Clearance in Guide =====-c=mmccecucaa" .0035 to .0055 Inch
Distance Above Head Guide Must Protrude---1-1/16Inches,Press Fit

Iintake Valve Guides

Length 4-3/81Inch

Outside Diamet .7510 to .7515 Inch

Inside Diameter ~-=ceeemaccaacaa.. 4045 to .4055 Inch(After Assembly)

Valve Stem Clearance in Guide -----e=e-ceeeeome .0015 to .0035 Inch
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Distance Above Head
Guide Must Protrude 1-1/16 Inches, Press Fit

VALVE SPRINGS

Approximately 2.438 Inches

Free Length

Spring Pressure at Compressed Height of
1-31/64 Inches (Valve Open)~------~ 102 Pounds; Install New Spring if
Pressure is Less than 92 Pounds.

Spring Pressure at Compressed Height of

1-15/16 Inches(Valve Closed)---45 Pounds; Install New Spring if Pres-
sure is Less than 41 Pounds.

ROCKER ARM ASSEMBLY

Rocker Arm Bushing Repl ble Pr Bronze Bushing
Number of Bushings 12
Lubricati Pressure Lubricated; Crankcase Oil to

Rocker Arms Metered By Camshaft.

0il Holes in Rocker Arm Shaft --------0il Holes must Face Push Rod
Side of Engine Only. Shaft Cannot Be Rotated.
Positioning of Exhaust .
Valve Rocker Arms ---------- Spacer Washers Position Exhaust Valve
Rocker Arm and Eliminate End Play without Binding.

Outside Diameter of

Rocker Arm Shaft .872 to .873 Inch

Inside Diameter of Rocker
Arm Bushing (Installed)

Rocker Arm Shaft Spring

.8745 to .8755 Inch

Spring Pressure at Compressed Hexght of
1-9/16 Inch 10 Pounds; Install
New Spring If Pressure is Less than 8-1/2 Pounds

OlL PUMP

Type Positive Displ t., Gear Type Pump;

Driven Off Camshaft.
Pressure Relief Valve -----. -~---Maintains 40 to 45 Pounds Full Pres-

sure(Oil Warm,Engine Operating at Full Gov-
erned Speed)Relief Valve is Adjustable.

WATER PUMP AND THERMOSTAT

Type of System ----~-==-~-----~-Pressurized Thermostat Controlled
By-Pass Type; Forced Circulation(Pump)

Type Pump Impeller Vane Type

Radiator Heavy Duty Fin and Tube Type

Temperature Control «-«~-. —————————————— By-Pass Type Thermostat
FUEL SYSTEM

Injection Pump «===w~-- Robert Bosch,Type PES Multiple Plunger Pump

Counter~Clockwise

Direction of Pump Rotation

Pump Mounti Right Hand Side of Engine
Pump Drive ====-~ Gear Driven from Camshaft Gear at Camshaft Speed
Injection Pump Drive Lubrication -~=e-w-e- - Pressure Lubricated From
Front Camshaft Bearing.
Injection Pump Drive Shaft Diameter ---~=ev-a- 1.3700t0 1.3705 Inches

Normal Clearance Between
Drive Shaft and hi

.001 to .002 Inch

Number of Drive
Shaft Bushings -~-=-=-mcomacmeaa——x -2- These Bushings are Not Re-
1 ble. A Repl t Drive Housing with
Bushings in Place Ahgned and Fine Bored is Provided.

Injection Pump Drive

Shaft End Play ==~===c~e~-ee--~- Automatically Taken Up By a Spring
Loaded Thrust Button on Front End of Drive Shaft.
Thrust Washers Provided Between Front Drive Gear
and Drive Shaft Housing.

Thrust Washer
2.085to 2.105 Inches

Outside Di t
1.3725 to 1.3825 Inches

Inside Diamet
Thickn .1225 to .1275 Inch

Timing Marks on Engine-------~ Timing Marks Located on Crankshaft
Pulley Flange(0 through 5 and 20 through 35
Degrees Before Top Dead Center). Pointer
Located on Timing Gear Cover.

Fuel Injectors -=e==v-omuu RobertBosch Pintle e;Ope Pressure
2350 Pounds Per Sq'lIerpe gp ping

GOVernor -====c=== Mechanical Variable Speed Fly-Weight Centrifugal
Type; Integral Part of Injection Pump.

Fuel Filters
Fuel Tank Breather Air Filter «-~-- Located in Fuel Tank Filler Cap
Fuel Tank Water Trap =~~-=---wecses Located in Base of Fuel Tank

1st Stage Fuel Filter Repl ble El t Type

2nd Stage Fuel Filter Repl ble Element Type

Final Fuel Filter === —————— Replaceable Sealed ""Can"Type Filter.
TIGHTENING TORQUE SPECIFICATIONS
Engine Torque in Size Threads Type
Ft. Lbs. per In.

C haft Nut 125 1-1/8 12 NF*
Connecting Rod
Bearing CapsCrews==----- 95 to 105 1/2 20 NF
Crankshaft Pulley Bolt-~-- 100 5/8 18 NF
Cylinder Head Cover
(Valve Cover)Stud Nuts---- 5 Max. 7/16 20 NF
Cylinder Head Stud Nuts--- 120 to 125 9/16 18 NF
Cylinder Head Bolts
(Grade 8)~-~-=-- ———————— 145 to 150 9/16 18 NF
Engine to Flywheel Housing~ 80 1/2 20 NF
Dust Cover and
CapSCrews-=-===c=== —— 50 1/2 13 NC**
Flywheel to Crankshaft
Capscre 100 5/8 18 NF

9/16 18 NF

Crankshaft Rear Oil Seal

Retainer Capscrews----- 25 3/8 16 NC
Engine Mount-=-~cceeeu- 200 3/4(spring 10 NC
mounted)

Injectors, Diesel Fuel

Clamp Stud Nuts, Injector

to Cylinder Head

(Diesel)-==-m-—mmm=nema= 14 to 17 3/8 24 NF

Injector Nozzle Cap Nut

(Diesel)=-=mmmmmmmmemam 50 to 55

Powrcel Clamp Screws

(Diesel)===-mcesoemmamaan 100 1-1/8 16 NC
Mainbearing Capscrews-- 145 to 155 5/8 11 NC
Manifolds

Manifold Clamp

Stud NutS-emmmmceemme——— 25 7/16 20 NF

Water Manifold Hold Down

CapsSCrews==e=meeeeeu=-x 15 5/16 18 NC
0Oil Filter Mounting
CapSCrews ==e-eceemmmene= 25 3/8 16 NC
Oil Pan Capscrews-----=-- 10 3/8 16 NC
Oil Pump Cover
Cap wS: 25 1/4 20 NC
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