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SAFETY PRECAUTIONS

ALWAYS USE PRECAUTIONARY MEASURES DUR-
ING ARC WELDING OPERATIONS TO ENSURE
MAXIMUM PERSONAL SAFETY AND THE SAFETY
OF NEARBY PERSONNEL.

'WARNING) Onan uses this symbol™

throughout this manual :to
warn of possible serious personal iniury.

This symbol refers to poésible
equipment damage.

e Operate and Maintain The Machine And Its
Equipment Properly.

Do not overload the cables. Do-not use worn or
poorly connecting cables. Do not allow the
welding cables to contact hot metal, water, oil or
grease. Prevent cables from becoming a stum-
bling hazard by keeping them in order and out of
the way.

Use electrode holders that are completely in-
sulated. Do not use holders with defective jaws.

Do not use the welder without grounding the
frame or the case. Do not ground to pipelines
carrying gases of flammable liquids. Be sure the
conductors can safely carry the grounding
current.

Keep all connections clean and tight.

Do not use an electric welder on an engine unless
.both the engine’s battery cables and alternator
wires are disconnected. ’

e Take Precautions Against Electric Shock.

NEVER work in a damp area without suitable
insulation against shock.

NEVER stand in water or on a wet floor oruse wet
gloves when welding.

ALWAYS dry out the work pieces orbench if there -
is any evidence of moisture.

OPEN power circuits before inspecting
machines.

ALWAYS turn off the machine when leaving the
work. - '

o D‘o Not Weld Near Flammable Materials.

‘'NEVER weld in or near EXPLOSIVE AT-
*MOSPHERES.

Clean any container that has held combustible or
flammable materials by approved or prescribed

" methods. A very small amount of residual gas or

liguid can cause a serious explosion. When the
contacts of the container is unknown, use an
explosimeter. ‘

Use carbon dioxide or nitrogen to ventilate a
container. NEVER USE OXYGEN.

When the container has held a gas or liquid that
readily dissolves in water, perform the following:

1. Flush the container several times with water
and a wetting agent (e.g., a low powered
detergent). Then, fill with as much wateras the
work permits.

2. Provide a vent or opening in the container to
allow the release of air pressure.

When the container has held a gas or liquid that
does not readily dissolve in water, proceed as
follows:

1. Clean the container with steam or a cleaning
agent and purge all air with a gas such as
‘carbon dioxide or nitrogen.

2. Use steam to clean out light material.

3. To clean out heavy grease or oil, use a strong
caustic soda solution.

4. Before welding on the container, PURGE ALL
AIR with a gas such as carbon dioxide or
nitrogen.

Wear goggles and gloves when cleaning with
steam or caustic soda.

Always clean the container in a well ventilated
area, away from any open flame.

When scraping or hammering heavy sludge or
scale, use a WET, spark resistant tool.

Always keep head and arms as far away from the
work as possible.
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Never Weld On Hollow (Cored) Castings That
Have Not Been Properly Vented.

e Never Pick Up Hot Metal With Bare Hands.

quate Ventilation.

Never Wear Frayed, Flammable Or Otherwise
Inadequate Clothing When Welding. Keep
Clothing Dry.

Avoid wearing light colored or open shirts that
allow arc rays to penetrate and expose parts of the
body to ultra-violet rays. Do not wear flammable

cotton fabrics when arc welding. Wear heavy.

shoes, tightly laced.

To prevent severe burns from splatter and molten
metal, wear leather or asbestos gloves at all times
protecting the hand and wrists. When welding in

GROUNDING

[‘ WARNING ] The National Electrical Code (NEC) requires

that all separately derived AC systems be
grounded per Article 250-26. Manufacturer has added a bonding
jumper per article 250-26 (a.) from the noncurrent carrying metal
parts to the conductor to be grounded. Manufacturer does not
supply the required grounding conductor or grounding electrode
because it would be impossible to cover every exception and all
local code requirements. See your local codes and the NEC manual
for the proper grounding for your application.

As a general rule, do not use electrical equipment in wet or damp
areas. Additional rules apply to portable alternators when used on
construction sites, from NEC, OSHA and state codes. It is the
responsibifity of the consumer to meet these requirements.

Do Not W'eld In Confined Areas Without Ade-

»

vertical and overhead positions, wear ear shields
under helmet and leather sleevelets, apron, and

leggings. ,
e Use Eye Protection At All Times.

. ALWAYS wear safety goggles under the welding
helmet. Keep the helmet, hand shields, and face
shield in good condition. Replace -defective
equipment.

All arc welding produces intense ultra-violet and
infra-red radiation. When welding in open areas,
provide portable nonreflecting screens to protect
nearby personnel from arc rays. :

. o Do Not Work On This Equipment When Mentally

Or Physically Fatigued.

o If the unit is mounted with wheels and is portable,
chock the wheels before use to prevent move-
ment from vibration.
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GROUNDING
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GENERAL INFORMATION |

The DJB welder is a complete engine-driven, direct-
current arc welding machine. It consists of a diesel
engine directly connected to an electric generator
and mounted to a sturdy carrying frame.

The welder is rated 200 amperes, 28 volts direct
current at 50% duty cycle. Auxiliary alternating
current is available at 100% duty cycle for 120 or
240 volts and is rated 3500 watts at 60 hertz, or
2500 watts at 50 hertz, single-phase. AC output is -
. available at any time the welding currentis not being
- used through a simple lever control. This AC outputis
convenient for emergency lighting, running power
tools, etc. when working at locations away from
"commercial AC power sources. Models are available
in either voltage.

All 1/16-inch through 5/32-inch electrodes may be
used. Positive and negative 3/16-inch electrodes
which do not exceed the welder capacity may also be
used. :

When instructions. in this manual refer to a specific
model of welder, identify the model by referringtothe -
complete model number, specification letter and

serial number as shown on the unit namepilate.

How to interpret MODEL and SPEC NO.

6.0DJB331 E / 1 T N
1 2 3 4

1. Factory code for general identification.
2. Specific type: .

E - Electric starting (at welder).
3. Factory code for optional equipment.”

4. Specification (Spec) letter advances with'produc-
tion modification. .

Throughout the text, engine end is considered front
of the welder. Left and right apply when facing the
engine. e

‘This manual contains Sl metric equivalents that
follow immediately in parentheses after the U.S.
customary units of measure. -




SPECIFICATIONS

AII values in inches unless otherwise specified.

Dimensions . : i

=] e 10 S 32-1/2 (825.5 mm)

WiAth L e e e e e e e i e 29 (736.6 mm)

[>T o T 1 T O 46 (1168.4 mm)
171 | o) S ' 600'lb. (272 kg)
Number of Cylinders.....................ooo.u e S e 2
DiSPlaCeMEeNt ..\ttt e [ e 60 cu in. (983 cm?)
S0 o - AP 3-1/4 (82.55 mm)
SPOKE vttt ettt e e e e e 3-5/8 (92.08 mm)
Power at 2400 rpm (nommal) .......................... O 14.6 bhp (10.9 kW)
Operating RPM :

Weld................. e ee e n et et et e et ae e e s et et ae et e ey 2400

Y O oo 1T = e 1800
Compression Ratio ...ttt it i it et it et ettt ettt et s 19:1
Compression Pressure (Sea level) ...ttt it iiienenenennns 350-400 psi (2415-2760 kPa)
Main Bearings are Leaded Bronze, Precision Type for Replacement (Qty ) AP 2
Connecting Rod Bearings Tri-Metal Replaceable ............. oo ittt it i tiie i Yes
Piston Rings (chrome platcd) ' '

Oil Control (QtY.) . vv e e O e 1

Compression (Qty.).........cccoeveenn... ettt 3
Hardened Chrome-Cobalt Alloy Faced Valves ... .. ... . i it i e it ceeeanneaneans Yes
Hardened Chrome-Cobalt Alloy Replaceable Valve Seats ......... ..ttt it Yes
RV LA =20 (e - 1 (o Yes
Governor (internal flyball—externally adjustable) . ... e i et e Yes
€T3V =T g aTo T g o T=T o T8 -1 (] o 5%
Nominal Battery VOl age .. ... i i i i it e ittt ettt tesaenenesnsoneneensnannsnenennennas 12
Battery Size '

SAE Group 24C (NUMbDEr USEd) ... .ttt ittt et et ettt e ettt ettt ia i eae e iaaeannns One

Capacity, SAE 20 RE MiNIMUM e e 74 Amp. Hr. (266 kC)
Solenoid Shift Starter. ... ... i i i i e e e e e e Yes
CombUSON AIr REQUITEd .. ...ttt ettt e e e e e e e e 42 cfm (1.2 m¥/min)
Cooling AirRequired ........... ittt iieiiannnn e i 850 cfm (24.1 m¥*/min)
Glow Plugs and Air Heater to Aid Starting ....................... e e e Yes
Injection Pump (American Bosch) ..., LS PPN e PSU
Nozzle Opening Pressure (ApProX.) . .. ... iiiiiinitiee ittt 1800 psi (12409 kPa)
Primary and Secondary Fuel Filters............o ittt PP Yes
(@ 1B o W10 4T o 3N (€= Y IV o 1= T Yes
1O T 1 (=T G 6 11 L o 1 O Yes
1O T I 7o T- Uo7 1 4 ¥ A0 O 3-1/2 qt (3.31 lit)
Mounted Fuel Tank Capacity . .....oon it i it ittt ittt ettt aneeennananas 7-1/3 gal (27.79 lit)
Generator Welder—Maximum Amperes (50% duty CYyCle) ... .ot e e it 200
Generator AC Auxiliary Output (120 or 240 volts, single-phase, 100% duty cycle)

Watts at 60-hertz Operation. .. ... .ot it i ittt i e it ittt it P 3500

Watts at 50-hertz Operation. .. ... i it ittt ettt et et e et e e e 2500

* - Includes 1/2 quart (.47 lit) for oil filter.



DIMENSIONS AND CLEARANCES

All values in inches unless otherwise specified

: Minimum Maximum
CAMSHAFT : T

‘Bearing Journal Diameter, Front.................ooihn ! 2.500 (63.500- mm) ] 2.505 (63.627 mm) .
Bearing Journal Diameter, Rear ..................... . .U 11875 (30.1625 mm) 1.1880 (30.1752 mm)
Camshaft Bearing Diameter 1 .......... ..ot -2.251 (67.175 mm) 2.253 (57.226 mm)
Camshaft Bearing Diameter 2 «..........c.ooviiiaianntn . 1.189 (30.201 mm) 1.191 (30.251 mm)
Bearing Clearance Limit ..............coiiiiiiiinn .0012 (.0305 mm) .0037 (.0940 mm)
End Play, Camshaft........... ...t e .007 (.178 mm) .039 (.991 mm)
CONNECTING RODS . ' :
Large Bearing Bore Diameter .............. ... ... ... 2.1871 (55.5523 mm) 2.1876 (55.5650 mm)
Small Bushing Bore Diameter ................c.ooiiae, - 1.044 (26.5176 mm) - 1.045 (26.5430 mm)
Distance Center Large Bearing Bore to

Small Bushing Bore,.............. B R . 5.998 (152.349 mm) 6.002 (152.451 mm)

-Clearance, Large Bearing to Crankshaft ................. .0010 (.0254 mm) .0030 (.0762 mm)
Clearance, Side .. ..vuiiiiiii it .002 (.0508 mm) .016 (.4064 mm)
CRANKSHAFT :

-Main Bearing Journal Diameter.................. e 2.2437 (56.9900 mm) 2.2445 (57.0103 mm)
Main Bearing Diameter ............ et e 2.2459 (57.0459 mm) 2.2489 (57.1221 mm).
Crankshaft Main Bearing Clearance ..................... .0020 (.0508 mm) .0033 (.0838 mm)
Connecting Rod Journal Diameter....................... 2.0597 (52.3164 mm) 2.0605 (52.3367 mm)
End Play, Crankshaft ....... ... ... oo i it .010 (.254 mm) .015 (.381 mm)
CYLINDER ‘ .

Cylinder Bore ....covuiiiiiiii i 3-1/4 (82.55 mm)

Cylinder Diameter Limits............. oo iiiiiiiiien. .. 3.2495 (82.5373 mm) 3.2505 (82.5627 mm)
Out-of-Round Limit (not more than) ..... e _ .001 (.0254 mm)

PISTON : . :

Piston Clearance to CylinderWall ....................... .0055 (.1397 mm) .0075 (.1905 mm)
Piston Diameter ......... SR e e _3.2430 (82.3722 mm) 3.2440 (82.3976 mm)
Piston Pin Hole Diameter ...........ccciiiiiiiiiniiienn. .99005 (25.14727 mm) .99025 (25.15235 mm)
Ring Groove Width, TOp ... .0970 (2.4638 mm)- .0980 (2.4892 mm)
Ring Groove Width, 2nd .................. e .0965 (2.4511 mm) .0975 (2.4765 mm)

~Ring Groove Width, 3rd ...t .0965 (2.4511 mm) .0975 (2.4765 mm)
Ring Groove Width, 4th .......... ... ... it -.1880 (4.7752 mm) .1895 (4.8133 mm)
Ring Gap in Cylinder ...........ooiiiiiiiiiiii e, ' 010 (.254 mm)

Ring Side Clearance...........oiiiiiiiiniinneinennnns .002 (.0508 mm) .006 (.1524 mm)
PISTON PIN : ,
Piston Pin FitinRod ..., - :0002 (.0051 mm)

Length oo 2.738 (69.5452 mm) 2.753 (69.9262 mm)
91710 1= (=] S SRS O .9899 (25.1435 mm) .9901 (25.1486 mm)
Connecting Rod Bushing Clearance ..................... .0002 (.0051 mm) .0007 (.0178 mm)
PISTON RINGS
Ring Type

10« TS . Compression
724 T [P OO . Compression
11 o NP Compression
8 o PSP Oil Control
Ring Width :
1o « S P .0925 (2.3495 mm) .0935 (2.3749 mm)
P2 oY P .0925 (2.3495 mm) .0935 (2.3749 mm)

T o P .0925 (2.3495 mm) .0935 (2.3749 mm)




STARTING MOTOR

Rotation ....... e e : Counterclockwise
Pinion to Pinion Stop (Solenoid Plunger .

Bottomed) .070 (1.778 mm) . .120 (3.048 mm)
Pinion Rest Position - Distance from Pinion Housing _ )

Mounting Face to Outer Edge of Pinion................ 1-9/32 (32.544 mm) 1-15/32 (37.306 mm)
Armature End Play .............. ettt et e .005 (0.127 mm) .030 (0.762 mm) .
Test Specifications .

NoLoad ... i i i ettt e e 10 volt ) 80 amps

: ' : 5000 rpm min.
Stall TorquUe ...t i e e e . 4 volt 420 amps
7.8 ft. Ibs. (10.6 Nem) min.
Brush Spring Tension..............ceiiiiiiii .. 32 - 40 oz. (907-1134 g)
with new brushes

VALVE, INTAKE (Cobalt-Chrome Alloy) .
Stem Diameter ...ttt it e .3405 (8.6487 mm) .3410 (8.6614 mm)
Clearance in Guide R R LLEEET RS PP .0015 (0.0381 mm) .0030 (0.0762 mm)
Face Angle ... ... .. . i i e e - 420 A
Valve Clearance (cold) .........coiiiiiiiniinnn... el .009 Intake (0.2286 mm)
VALVE, EXHAUST (Cobalt-Chrome Alloy) .
Stem Diameter ........ .. i i i, .3405 (8.6487 mm) .3415 (8.6741 mm)
Clearance inGuide .................... et .0030 (0.0762 mm)  .0050 (0.1270 mm)
Face ANgle. ..ot i it ittt e e ‘ : 45°
Valve Clearance (cold) ..........iiiiiiiiiniieiiiiannn, .007 Exhaust (0.179 mm)
VALVE GUIDE : :
Length .o i e 1-25/32 (45.2438 mm)
Outside Diameter.................. e e, .4690 (11.9126 mm) .4695 (11.9253 mm)
Cylinder Head Bore Diameter ................... e .467 (11.8618 mm) .468 (11.8872 mm)
Inside Diameter (after reaming) ’

Exhaust................. .. ... P .3445 (8.7503 mm) .3455 (8.7757 mm)

Intake. .. .. e e e e e .3425 (8.6995 mm) .3435 (8.7249 mm)

VALVE SEATS (Stellite)
Valve Seat Bore

Diameter....... et et e aet e P 1.361 (34.569 mm) 1.362 (34.595 mm)
Depth (from Cylinder Head Face) ..................... .433 (10.998 mm) 439 (11.151 mm)
Seat Outside Diameter............c.ccoiiiiiiiiiin .., 1.364 (34.646 mm) 1.365 (34.671 mm)
SeatWidth ...t i it et 3/64 (1.191 mm) 1/16 (1.588 mm)
Seat Angle ...... e R T . 45°
VALVE SPRINGS -
FreeLength ... i et iie e ‘ 1-7/8 (47.625 mm)
Length,Valve Closed .........c.oiiiiiiiiiiinninnnnnn, 1.528 (38.8112 mm)
Load, Valve Closed ......... e 45-49 Ibs. (20.43-22.25 kg)
Length, Valve Open............. ... .o, e 1.182 (30.0228 mm)
Load, Valve Open..... P 87-97 Ibs.-(39.50-44.04 kg)
VALVE LIFTERS
Lifter Diameter ... ...t i e e .8725 (22.1615 mm) .8730 (22.1742 mm)
Lifter Bore ... i e et e .8755 (22.2377 mm) -  .8765 (22.2631 mm)
GOVERNOR : ’
Cup Free Travel Distance ..........covvviiiiiiinennnnn., 7/32 (5.5563 mm)
OIL PUMP BYPASS VALVE : ) .
Plunger Diameter. ... ...t iinennn, . .3365 (8.5471 mm) .3380 (8.5852 mm)
SpringFreelLength ... ... it 2-1/4 (57.15 mm) 2-3/8 (60.33 mm) -
Spring Tension (at 1-3/16 inch compressed) ............. 2225 Ib. + .11 Ib. (1.0102 kg + 0.05 kg)
GENERATOR .002 (0.0508 mm)
AC Brush Spring Tension ........ooovviiiiii i, ' 16-20 oz. (454-567 g)
DC Brush Spring Tension. ...ttt . 30-34 oz. (851-964 g)



ASSEMBLY TOCRQUES AND SPECIALTOOLS

The assembly torques given here will assure proper
tightness without danger of stripping threads. If a
torque wrench is not available, estimate the degree of
tightness necessary for the stud, nut or screw. Be
careful not to strip threads. Use only reasonable force
and a wrench of normal length.

Specaally designed place bolts (Figure 1) do not
require a lockwasher or gasket. Do not attemptto use
a lockwasher with these bolts. Check all studs, nuts
and screws often and tighten as needed to keep them
from worklng loose.

TORQUE SPECIFICATIONS Lb-Ft (Nem)

ConnectingRod Bolt .............. 27-29 (37-39)
Cover-RockerBox................. 8-10 (11-14)
CylinderHead Bolt ................ 44-46 (60-62).
Exhaust Manifold Nuts............ *13-15 (18-20)
Flywheel Hub Nut ................. \17-21  (23-28)
Flywheel Mounting Screw.......... 65-70 (88-95)
Fuel Pump Mounting Screws ....... 15-20 (20-27)
GearCaseCover .........covvenen. 18-20 (24-27)
Governor Arm Locking Screw ....... 27-3 (3.6-4)
GIOWPIUG. ..o et 10-15 (14-20)

Injection Nozzle Mounting Screws. . 20-21 (27-28)
Injection Pump.Mounting Screws... 15-16 (20-22)

Intake Manifold..........ccoooonnt. 13-15 (18-20)
Oil Base Mounting Screws ......... 45-50 (61-68)
Qil Filter ............ Hand Tight + 1/4 to 1/2 Turn
Oil Pump Mounting Screws ........ 15-20 (20-27)
Rear Bearing Plate................. 40-45 (54-61)
Rocker Arm Nut.................. * 4-10 ( 5-14)
Rocker Arm Stud .................. 135-40 (47-54)
Armature Through Stud Nut......... 30-40 (41-54)
Brush Rig Fastener Screw.......... 6-7 (8-9)
Generator Through Stud Nut....... 20-22 (27-30)
Mounting Base Screw.............. 35-37 (47-50)

Generator to Engine Adapter Screw 35-37 (47-50)

- Caution: Tighten nuts evenly to avoid manifold
damage.

* - This torque is from friction between the threads
only and locks the nuts in place. The rocker
arm nuts are for adjusting valve lash.

FIGURE 1. SPECIAL PLACE BOLT

RECESS UNDER

SPECIAL TOOLS AND EQUIPMENT

These tools are available to aid service and repair.

Crankshaft Gear Pulling Ring ...........
Diesel Nozzle Tester............coocvuen g

‘Diesel Pintle Nozzle Cleaning Tool Set

(Includes Injection Nozzle Centering

B e 1o ] ) I
Nozzle Centering Sleeve ................
Delivery Valve Test Fixture .............
Combination Main and Cam Bearing

[T ¢ 1 V7=] OO
Driver, Valve Seat. ......................

‘Qil Seal Guide and Driver

BearingPlate.......... ...t

GearCover................. e
Ridge Reamer................cccovvnnn.
Replacement Cutter Blade

for 420-0260........cciiiiiiiiiiineen.
Diesel Compression Tester..............
Valve Seat Remover ....................
Replacement Blades )

for420-0311 .. ... it

Valve Guide Driver. ... .o o ocivivernennnn.

+ - Used with diesel nozzle tester.

420-0275
420-0184

420-0208
420-0321
420-0322t

420-0326
420-0270

420-0250
420-0281
420-0260

420-0261
420-0283
420-0311

420-0274
420-0300



DIESEL ENGINE
TROUBLESHOOTING GUIDE
LIQUID OR AiR COOLED

Discharged or Defective Battery

Defective ‘Glow Plug or Lead

Load Connected When Starting

Defective Solenoid

Defective Starter

Deféctive Lontrol Circuit

Defective Fuel System

Air in Fusl System

Incorrect Timing

Restricted Air Intake - Dirty Air Filter

Poor Quality Fuel

Dirty Fuel Filters

Out of Fuel or Shut Off Closed

Worn or Damaged Transfer Pump, Leaking Diaphragm

Faulty Injection Pump, Naozzles or Gaskets

Fuel Line Leaks

Wrong Timing Button in Injection Pump

Wrong Thickness Pump Mounting Gaskets

Run For Long Periods of Time at NO LOAD

LUBRICATION $

e|e® [ ] Low Oil Supply
Defective Oil Gauge
Excess OQil in Crankcase
Qil Leaks From Engine Base or Connections
® [l Light or Diluted Crankcase Oil
Leaky Oil Seals
ole Y Improper Lubrication
Faulty Oil By-Pass
[ ] Worn Qit Pump
[ Heavy Oil or Clogged Passages

Dirty Oit Filter

OVERNOR SYSTE

Loose or Disconnected Linkage

Binding Linkage

Excessive Wear in Linkage

Incorrect Governor Adjustment

High Spring.Sensitivity

Incorrectly Installed Governor Yoke or Cup

Overloaded Generator

[ ] [ Insufficient Coolant
® 'Y Y Faulty Thetmostat
® Y ® Worn Water Pump or Defective Seals
Y ® Water Passages Restricted
hd . ojeie Blown Head Gasket
e eo|e Overheating
® Restricted or Too Long Water Lines
'Y Y Defective Expansion Tank Pressure Cap
® Dirt on Coaling Fins (Air Cooled)
Y Inadequate Air Circulation (Air Cooled)

Poor Compression

L e|e
[ Loose Piston
* Loose Connecting Rod or Crankshaft Bearing
'Y ®ole Y ] [ o|lele Incorrect Valve Clearance
® eole ® o|lo|e Broken or Weak Valve Spring
[ eole High Exhaust Back Pressure
[ [ AK] el & [] Valves Not Seating Properly
[ ] Worn Bearings
Py el|e Py Worn Cylinder Walls, Pistons, Rings
[ ele [ ] Sticking Valves
) [ ] Worn or Dirty Valve Guides




- ~~ OPERATION

ENGINE EXHAUST GAS (CARBON MONOXIDE) IS DEADLY!

--- Carbon monoxide is an odorless, colorless .gas formed by incomplete
combustion of hydrocarbon fuels. Carbon monoxide is a dangerous gas that
can cause unconsciousness and is potentlally lethal. Some of lhe symptoms or
signs of carbon monoxide inhalation are:

L Dizziness
¢ Intense Headache
® Weakness and Sleepiness

¢ Vomiting
® Muscular Twitching
¢ Throbbing in Temples

If you experience any of the above symptoms get out into fresh air
immediately

The best protection against carbon monoxide inhalation is a regularinspection
of the complete exhaust system. If you notice a change in the sound or
appearance of exhaust system, shut the unit down immediately and have it

- inspected and repaired at once by a competent mechanic.

GENERAL

Operating conditions vary for different localities and
certain procedures must be followed during opera-
tion to assure best performance.

Welders generate considerable heat du'ring opera-
tion. To avoid a possible fire make sure the air inlets
and outlets of the generator are unobstructed and
clean.

Never operate the welder inside a building or
confined area without piping exhaust gases -

outside the enclosure. EXHAUST GASES CAN CAUSE SERIOUS
PERSONAL INJURY OR DEATH.

If the welder is mobile mounted, extra vehicle floor
support may be necessary to prevent welder moun-
ting bolts from tearing loose due to rough roads,
turning sharp corners, etc. Use pipe clamps or U-
bolts to secure the welder frame to the floor. For

service convenience, especially when draining oil,

elevate the welder above the vehicle floor.

CRANKCASE OIL
Use an oil with the AP| designation CD/SDor CD/SE.

However, to reduce oil consumption to a normal level -

in the shortest time possible-on a new or rebuilt
engine, use CC oil for the first fill only (50 hours).

Then use the recommended oil .only. Select the
correct SAE grade oil by referring to the following.

Above 32°F (0°C) SAE 30
0°F to 32°F
(-18°C to 0°C)’
Below 0°F (-18°C)

SAE 10W or 5W-30
SAE 5W-30

_Muitigrade oils are recommended for temperatures of

32°F (0°C) and below, but they are not recommended
for temperatures above 32°F (0°C). When adding oil
between oil changes, it is preferable to use the same
brand as in the crankcase. Various brands of oil may
not be compatible when mixed together.

Never check oil with the engine running. Hot
WARNING oil discharged from the engine could cause

personal injury.

RECOMMENDED FUEL

“Although number 2 diesel fuel gives the best

economy for most operating conditions, number 1
diesel fuel can be used:

1. When ambient temperatures are below 32°F
(0°C);:

2. During long periods of light engine load; or,

3. If preferred by user.



Use low sulfur content fuel having a pour point (ability
to filter) of at least 10°F (6°C) below the lowest
expected temperature. Keep the fuel clean and
protected from adverse weather. Leave some room
for expansion when filling the welder’s fuel tank.

Due to the precise tolerances of diesel injec-
_tion systems, it's extremely important the fuel
be kept clean. Dirt in the system can cause severe damage to both
the injection pump and the injection nozzles.

BATTERY CONNECTIONS -

Connect battery cable marked POS. to the battery
positive (+) terminal (Figure 2). Connect unmarked
cable to the battery negative (-) terminal. Always keep
cable connections tight and clean.

If the battery is accidently connected in reverse, a
fuse will blow protecting rectifiers in the battery
charger. Correct the battery connections and install a
new fuse.

INITIAL START

Check the engine to make sure it has been filled with
oil and fuel. Cylinder air housing door should be
closed. Heavy exhaust smoke when the engine is first
started is normal and is. caused by the inhibitor oil.
Bleed air from fuel system as follows: Disconnect the
fuel return line. See Figure 3. Operate the hand
priming lever on diaphragm type fuel transfer pump
until there are no air bubbles in fuel flowing from the
fuel return line fitting. Then connect the fuel return
line. ’ :

If the camshafts pump lobe is up, crank engine one revolution to
permit hand priming. When finished, return priming lever inward
(disengaged position) to permit normal pump operation.

STARTING
_MOTOR

STARTING
MOTOR
SOLENOID

BATTERY -
NEGATIVE

A
BATTERY
POSITIVE

A625

12-V. BATTERY

|

FIGURE 2. BATTERY CONNECTIONS

n

WORK TRANSFER PUMP PRIMING LEVER' UNTIL
- FUEL FLOWS FROM RETURN LINE FITTING OF
INVECTION PUMP.

NOTE: ~
If priming lever does not engage
crank engine one revolution.

J ..
BS1

FIGURE 3. BLEEDING FUEL SYSTEM

STARTING
1. When starting a cold engine in ambients below
50°F (10°C), preheat for 20 seconds.
2. Continue to hold preheat switch and press the
start switch. ‘ )
3. Release start and preheat switches after engine
starts and reaches speed.

4. Oil pressure should read at least 20 pounds
(138 kPa). The pressure relief valve is not ad-
justable.

When starting at temperatures below 50°F (10° C) or

- under high humidity conditions, refer to suggested

starting aids in Low Temperatures.

When the engine is to be restarted after short periods
of shutdown, preheat is usually not necessary.

BREAK-IN PROCEDURE

The welders can be loaded to full nameplate rated
output as soon as they are put into operation. It's
recommended the welder be loaded to 80% rated
capacity during the first few hours of operation.
Heavy loading during initial operation helps seat
piston rings and brings oil consumption to normal in
the shortest time. See Duty Cycle for normal opera-
tion.

Drain the initial oil after 50 hours of operation while the engine is
still hot.

DUTY CYCLE

When interpreting the duty cycle chart (Figure 4),
note at 200 amperes rated load, the no-welding time
must be at least one-half (50%) of each 10-minute
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DUTY CYCLE PERCENT
Duty cycle equals one |0 minute period.

FIGURE 4. DUTY CYCLE CHART

operating period. As the welding load is reduced,-
longer welding time is permissible because less no-
welding load time is required for the welder to cool.
Any extreme ambient temperatures must also be
taken into consideration. Continuous welding is
permissible at 140 amperes or less.

'WELDING CABLE CONNECTIONS

Insert welding cables into the main currentamperage
jack receptacles (Figure 5) according to the welding
requirements. Some welding jobs may require fre-
-quent polarity changing to permitusing.various types
of welding rod.

Straight Polarity Welding: Connect the electrode
cable to the negative (NEG.) jack receptacie. Connect
the ground cable to the desired amperage jack
receptacle. .

Reverse Polarity Welding: Connect the ground cable
to the negative (NEG.) jack receptacle. Connect the
electrode cable to the desired amperage jack recep-
tacle.

ELECTRODES .

All 1/16-inch through 5/32-inch electrodes can be
used. Positive and .negative 3/16-inch electrodes

which do not exceed the welder capacity can also be
used.

WELDING CURRENT ADJUSTMENT

Welders have an engine speed control leverand afine
current adjustment control (Figure 6). The engine
speed control lever, when at WELD (2400 rpm) posi-
tion, cuts off AC output and only welding current is
available. When the speed control lever is at POWER, -
welding current is bypassed and only AC power is
available.

The jack receptacle type main current control con-
nects various resistance units into the welding circuit,
limiting the amount of currentat each jack receptacle.

- The fine current control provides for further adjust-

ment between. the jack receptacles of the main

_control.

m NEVER WELD WITH ENGINE AND CON-
TROL COVER REMOVED! Considerable heat

is generated by the resistance units inside the welder control box.
Always keep the engine and control cover installed on the unit to
properly direct cooling air to the control box.

1. Plug cables into proper jack receptacles to obtain
the amperage recommended for the electrode
used. -

2. Set fine current control at its approximate center
position (midway between minimum and max-
imum). Try the welding characteristics, making
fine current adjustments as necessary.

Fine currentcontrol range is greater than the current spread of
the main current control jack receptacles. If perfect arc
conditions are not obtained by normal procedure, try the next

higher or lower jack receptacie connections and re-adjust the
fine current control to compensate.

3. When operating weiders in, parallel (see
WELDERS IN PARALLEL), always have both
ends of the connecting cables plugged into

O -

S5 85

O

©O_0_O0_O.
©1oo©135 Q

[o}

© 178 ©

- 200

115 155

FOR STRAIGHT POLARITY

Use as electrode cable
Use as ground cable:

FOR REVERSE POLARITY

Use as electrode cable
Use as ground cable

" FIGURE 5. MAIN CURRENT WELDING JACK RECEPTACLES
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FIGURE 6. WELDER CONTROL

identical jack receptacles on each welder. If an
amperage connection change is made on one
welder, immediately change the other end of the
connecting cable to the like jack receptacle of the
second welder. : ‘

. !
If welding current cannot be adjusted satisfactorily, check.forpoor
electrical contact of cable connections at welder, ground clamp
and electrode clamp.

WELDERS IN PARALLEL
Two welders can be connected in parallel if the
welding amperage requirements are greater than
those provided by one welder.

I_ WARNING ' Use larger welding cables because of higher
. amperage. Smaller cables can become hot

creating a fire hazard.

1. Determine welding amperage requiréments.
Select identical amperage jack receptacles on

each welder which total the arﬁperage re-
quirements.

EXAMPLE: If 300 amperes are required, select the
155-ampere jack receptacle on each welder, It
may be necessary to select amperages which:
total slightly higher than the welding re-
quirements to obtain proper welding-
characteristics. This is due to voltage and current
differences which occur when welders are con-
nected in parallel. Proper current can then be
obtained using the fine current control adjust-

" ment.

. Connect a cable between the preselected iden-

tical amperage jack receptacles of the welders.
This cable (Figure 7) must have some means of
attaching a second cable by splicing, clamping,
etc. which will insure a tight connection.

MAKE THIS.CONNEC-
TION ONLY AFTER
BOTH PLANTS ARE

° )

go 93019901 €

55 85 115 155 200
(-]

STARTED

SECOND CABLE

PROVISION MUST BE

MADE HERE FOR CON-

NECT/ING A SECOND
CABLE

SECOND CABLE

For straight polarity con-
necting use as the electrode
cable.

For reverse polarity con-

necting use as the ground
cable.

aser 1ST WELDER

For straight polarity con-
necting use as the ground
cable.

\ For reverse polarity con-
necting use as the electrode
cable.

2ND WELDER

FIGURE 7. CONNECTIONS FOR WELDING IN PARALLEL
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3. Connect another cable of equal size and length to
the negative (NEG.) jack receptacle of only one
welder. Do not complete connection to negative
(NEG.) jack receptacle of second welder until
both welders are running. Provisions for connec-
ting- a second cable must also be made as
described in step 2.

Do not attempt to parallel the welder's AC
m output. Serious control and welder damage
will result. N
AC OUTPUT : L

Move speed control lever to POWER position. This

. cuts the welding current control off and supplies 120-

or 240-volt current to the output receptacles.Limit AC
loads to not more than 3500 watts (60 hertz) or 2500
watts (50 hertz).

Canadian models have two 15-ampere fuses on the
control panel that should be checked if AC power is
lost. The fuses are located directly below the duplex
receptacle.

STOPPING

Disconnect as much load as practical from the engine
before shutdown. Hold the injection pump stop lever
in up position to stop (Figure 8).

Carbon In the exhaust system will occur in
diesel engines operated consistently at light

loads. Operaté the welder at full load occasionally (or about 5

minutes just before stopping) to clean out the exhaust system.

MICROSWITCH OPERATION '

The engine speed control lever operates a
microswitch “which selects the AC circuit or DC
welding circuit. If the microswitch becomes stuck or
inoperative, welder operation is affected. Refer to
wiring diagram. '

i

1. If microswitch DC contacts remain closed when
speed control lever is at WELD position, welder
voltage at no load increases from approximately a
normal 60 volts to 80 volts. Atheavy welding load,

speed will drop excessively and welder will
appear to lack power.

2. If microswitch DC contacts remain open when
speed control lever is at POWER position, AC
voltage will be low with similarily low power
performance.

3. If microswitch AC contacts fail to close with
speed lever at POWER position, there will be no
available AC output.

- 4. If microswitch AC contacts remain closed with
speed control lever at WELD position, AC output
voltage will be excessively high, and any AC load
left connected will be damaged.

HIGH TEMPERATURES

1. See thatnothing obstructs air flow to and from the
welder.

2. Keep cooling fins clean. Air housing should be
properly installed and undamaged.

LOW TEMPERATURES

1. Use correct SAE oil for temperature conditions.
Change oil only when engine is warm. If an
unexpected temperature drop causes an
emergency, move the welder to a warm location
or apply heated -air. (do not use open flame)
externally until oil flows freely.

2. Preheat for 1 minute if the temperature is 32 to

50°F (0 to 10°C). If engine fails to start after
cranking for 1 minute, preheat for 1 minute more
and reattempt the start.

INVECTION PUMP

INUECTION PUMP
STOP LEVER

FIGURE 8. WELDER STOP LEVER

3. Protect fuel against condensation.
4. Keep battery in a well charged condition.

HIGH ALTITUDE

Maximum power will be reduced approximately 4%
for each 1000 feet (310 m) above sea level after the
first 1000 feet (310 m).

EXERCISE

Infrequent ‘use results in hard starting. Operate
welder for at leasta half houreach week. Run longer if
battery needs charging.

OUT-OF-SERVICE PROTECTION

Protect a welder that will be out-of-service for more
than 30 days as follows:

1. .Run until thoroughly warm and ihen shut down.

2. Disconnect battery and follow standard battery
storage procedure.

3. Drain oil from oil base while still warm. Refill and
attach a tag stating oil viscosity used.

. 4. Remove glow plugs. Inject two squirts of rust

inhibitor (or SAE 10 oil) into each cylinder. Crank
engine over several times. Reinstall glow plugs.

-




10.

1.

. Service air

clea ner.
MAINTENANCE section.

Clean governor linkage and protect by wrapping
with a clean cloth.

See PERIODIC

Plug exhaust outlet to prevent entrance of-

moisture, dirt, bugs, etc. 1

. Remove .access panels and clean all coollng

surfaces.

Wipe generator brushes, slip rings, etc. Do not
apply lubricant or preservative.

Wipe entire unit. Coat rustable parts with a light
film of grease or oil.

Provide a suitable cover for the entire unit.

RETURN UNIT TO SERVICE

1. Remove cover from unit and all protective wrap-

ping.
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. Check tag on oil base and verify that oil viscosity

is still correct for existing ambient temperatures.

. Clean and check battery: Measure specific gravity

(1.260 at 77°F [25° C]) and verify level to be at
split ring. If specific gravity is low, charge until
correct valve is obtained. If the level is low, add
distilled water and charge until specific gravity, is
correct DO NOT OVERCHARGE.

Do not smoke while servicing batteries.

- Explosive gases are emitted from
battenes in operation. Ignition of the gases can cause severe
personal injury. o

4, Ch‘eck that fuel filter and fuel lines are secure,

with no leaks.

5. Check carburetor, adjust if necessary.

6. Connect battery. Connect ground lead last.

7. Be sure no load is connected to the generator.
‘8. Start engine.



'PERIODIC MAINTENANCE

Regularly scheduled maintenance lowers operating

negative before making connection. Always con-
nect the ground (negative) cable last.

PERIODIC MAINTENANCE

costs and lengthens service life. Use this schedule as
a servicing guide, but consider actual operating ‘;‘:E‘F":ilg; MAINTENANCE TASK
conditions when establishing a more definite
schedule. ' 8 e Check exhaust system for leaks
o . e Inspect welder
The operator should periodically make a complete : Chec: "j‘f’: supply
visual inspection with the set running at rated load. Check oil jeve
Some of the things to check for are: 50 « Check air cleaner. See
. . Note 1
1. Check all fuel and oil lines for possible leakage. e Clean governor linkage. See
2. Inspect exhaust lines and mufflers for possible Note 1.
Iealfagg and crac_ks' . . 100 . e Change crankcase oil. See
3. Periodically ordaily, drain moisture from conden- Note 1.
sation traps.
4. Inspect air shrouds for leaks and security. Be sure 200 : g':a"kcga"kcase breather
cooling fins are clean and free from cracks or eck battery
breaks. - o ,F\!‘epla;:e oil filter. See
ote 1.
5. Inspect electrical wires and connections for e Check slip rings. See Note 1.
: securlty and fray damage. e Check brushes. See Note 2.
. ® Drain fuel system conden-
. . ) : sation traps. See Note 3.
Before beginning any maintenance work
on the engine, generator or control pan- 500 . o Check valve clearance
eI dlsconnect the battery. Failure to do so could result in
damage to the equipment or serious personal injury in the . -
event of inadvertant starting. - 600 e Replace primary fuel filter
i See Note 1.
CARE QF BATTERIES ] ! . 1000 - e Clean generator and
To increase battery life, the operator can perform a | engine
mber routin h om reventi
nmuaint:na(r:::e e checks and some p tive 2000 * Remove and clean oil base
’ e Grind valves (if required)
. ® Clean rocker box oil line
1. Keep the battery case clean and dry. . - holes
-2. Make- sure the battery cable connections are ¢ Check nozzle opening pressure
clean and tight. Use a terminal puller when spray pattern. See Note 4..
i r }
removing cables fo a,ny reas,on . 3000 ® Replace secondary fuel filter
3. Coat the battery terminals with a mineral grease See Note 1.
or petroleum jelly to reduce corrosionand oxida-
tion. 15000 e General overhaul (if required)
4. |dentify each battery cable to be positive or .

5. Maintain the electrolyte level by adding water Note 1: Perform more ‘often in extremely dusty conditions.
(drinking quality or better) as needed for filling to
split ring level marker. (The water ingredient of
the electrolyte evaporates, but the sulphuric acid
ingredient remains. Therefore, add water, not
electrc_)lyte.

6.. Avoid overcharging when recharging. Stop the
boost charge when the specific gravity is 1.260
and the electrolyte is 80°F (27°C).

Note 2: Replace brushes when worn to 5/8 inch (16 mm).

Note 3: Water or foreign material in the fuel can ruin the injection
system. If daily inspection shows water or dirt in the
primary filter bowl, check fuel handling and storage
facilities and correct the situation. Replace filter elements
following corrections of fuel contamination problems.

Note 4: This service must be performed by trained diesel injection
equipment personnel with suitable test facilities.




CRANKCASE BREATHER

Engines prior to Spec S have a crankcase breather
with a breather tube baffle and engines begin Spec S -
have a ball check valve and baffle. Every 200 hours,
clean in a petroleum-base solvent as described and
shown in Figure 9.

PRIOR TO SPEC S

-

BREATHER TUBE

_CAP
FLAPPER
VALVE
ASSEMBLY
CLE ANER
BREATHER.

TUBE BAFFLE

A2s2
CRANKCASE BREATHER

'

Remove breather cap. Remove valve from cap and wash. Dry
and install with perforated disc toward engine. If faulty, install
new valve.

BEGIN SPEC S

BREATHER HOSE
INSULATOR

CAP AND

VALVE HOSE cLAMP

LA
"O” RING CLame

INSULATOR

CRANKCASE
BREATHER

Remove hose clamp, breather hose, breather cap clamp and insulator halves to
release breather cap and valve assembly. Wash cap and valve assembly and the
baffte. Then reinstall.

FIGURE 9. CRANKCASE BREATHER

m Use extreme care when cleaning with a
petroleum-base cleaner due to fire hazard.

CRANKCASE OIiL

Whenever checking the oil level of the welder, fill with
oil (if necessary) to the FULL mark on the oil level
indicator. See the OPERATION section or OIL -
SYSTEM section for the recommended oils to use.

Never operate the welder with the ail level below the
‘LOW level of the indicator. Replace the indicator cap
tightly or oil leakage may occur. Although oil changes
‘are recommended every 100 hours, change the oil
every 50 hours if operating in extremely dusty or dirty
conditions.

A Do not remove the oil dipstick while the
engine is running or oil could blow out of the

" oil fill tube causing injury.

The oil filter should be changed every 200 hours, but
it may also have to be changed more often if severe
conditions exist. Coat the filter gasket before install-
ing. Turn on the filter finger tight plus 1/2 turn.

AIR CLEANER

Allowing the filter element to become plugged with
dirt restricts the intake of air and results in reduced
engine life. Clean the element and retainer in a
petroleum-base solvent, dry and oil as shown in
Figure 10.

‘ Use extreme care when cleaning with a
petroleum-base cleaner due {o fire hazard.

AFTER WASHING ELEMENT DIP"
IN ENGINE OIL AND SQUEEZE AS _
DRY AS POSSIBLE. . -

ELEMENT
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GOVERNOR LINKAGE

The linkage must be able-to move freely through its
entire travel. Cleanthe plasticjoints (do notlubricate)
with a clean cloth (Figure 11). Atthe same time, check
for binding, excessive slack and wear of the linkage.

FUEL SYSTEM

Every 200 hours, remove and empty the fuel sediment
~ bowl of dirt and condensation. Drain water from the

fuel filters by loosening the drains on the bottom of

each filter (Figure 12). .Drain more often if needed.

- Install a new primary fuel filter every 600 hours and a

new secondary fuel filter every 3000 hours. Replace
- the fuel filters more often for extremely dusty con- -

ditions.

FUEL PUMP AND

BODY ' (==

. .

'FIGURE 11. CLEANING BALL JOINT OF GOVERNOR
LINKAGE

ELBOW

° (To injection
pump)
CONNECTOR
(From fuel
transfer pump)
DRAIN PRIMARY SECONDARY
FILTER FILTER

DRAIN

PRIOR TO SPEC. S-ONE FILTER
BEGIN SPEC. S-TWO FILTERS

FIGURE 12. FUEL SYSTEM SEDIMENT BOWL AND FILTER MAINTENANCE . =
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COOLING SYSTEM

To remove the heat produced during operation,
engines use a pressure air cooling system. Blades on
the flywheel draw air in the front -of the engine
housing, force the air past all the cylinders and out the
right side of the engine.

MAINTENANCE

Maintenance should consist of cleaning the.

generator cooling and engine cooling area (fins on
cylinder heads) at regular intervals, normally every

1,000 hours but more often under dirty operating

conditions.

ENGINE OVERHEATING

Overheating is usually difficult to discover in any air-
cooled engine, but the first sign is usually engine

loosing speed momentarily orlow engine power. This ~

happens before the engine siezes and results in
scored pistons. - ‘

The most probable causes of overheating are dirty
cooling surfaces, operating without the engine air
housing, poor air circulation, improper lubrication,
wrong injection timing and overloaded engine.

m Overheating can permanently damage the
“engine. The air housing including the door

must be on when operating the engine.

GENERATOR .

The generator pulls in cooling air at the rear air inlet,
then pushes it through the generator as it picks up
generator heat. Openings on the front of the
generator by the engine expel the heated air. Make
sure the generator cooling inlets and outlet are never

.covered or restricted.



FUEL SYSTEM

The diesel system provides a means of filtering,
transporting and delivering fuel in a fine spray to the
engine cylinder at the correct time for ignition. The
.system consists of a primary fuel filter, fuel transfer
pump, secondary fuel filter, injection pump and an
injection nozzle. Figure 13 shows the fuel system.

The diaphragm fuel transfer pump which operates
directly off the engine camshaft, draws fuel from a
supply tank and delivers it through two filters to the
injection pump. The injection pump meters fuel and
delivers it at high pressure to the injection nozzle at
the correct time. . :

The injection nozzie opens at a set pressure, deliver-
ing fuel in a fine spray to the precombustion chamber
for ignition.

Excess fuel is returned to the tank aftereach injection
cycle by a fuel return line from the nozzle. An adapter
combines the leak-off fuel with the flow-through fuel
from the injection pump. A return line connected at
this point returns the combined fuel back to the fuel
supply tank.

A diesel engine cannot tolerate dirt in the fuel
system. It is one of the major causes of diesel

engine failure. When opening any part of the fuel system beyond
the secondary fuel filter, place all parts in a pan of clean diesel fuef

as they are removed. Before installing new or used parts, flush them
thoroughly and install while still wet.

MAINTENANCE

In addition to the regular service periods, change the

secondary fuel filter. cartridge whenever the engine
shows signs of starving from lack of fuel. Remove the
secondary filter by removing the large cap screws in
the center of the filter cover. Use care when replacing
the filter cartridge to avoid getting dirt into the
injection pump passages.

When replacing or cleaning the fiiters, bleed the fuel
system. Operate the hand priming lever on the
transfer pump until no air bubbles flow from the
return line fitting of the injection pump. Return the
priming lever to its original position. See Figure 14.

if the transfer pump cam is on the high side,
the priming lever will not operate the pump.
Turn the engine one revolution before operating the prime lever.

Starting with Spec S, the fuel filtration system accom-
modates both primary and secondary fuel filters on a
common mounting casting which is bolted to anewly-
designed oil fill tube. The engine cannot be run with

AIR
CLEANER

INJECTION
NOZZLE

» MANIFOLD
A HEATER.
NJECTION
NOZZLE

GLOW PLUG

GLOW PLUG

FUEL TRANSFER _\\

PUMP WSS |FUEL RETURN
Rl ; LINE
; | CONNECTION
TO FUEL
( TANK
FUEL FROM = 'N;ES:'O"
. LINE
PRIMARY N SECONDARY
FUEL FILTER| "FUEL FILTER
A918 Rev.

FIGURE 13. FUEL SYSTEM

either filter loose or missing, thus ensuring proper

filtration at all times.

Drain water periodically as required from both filters.
Replace primary filter every 600 hours and secondary
filter every 3000 hours. When replacing filter, tighten

~ screw until gasket touches base, then tighten screw 1
to 1-1/2 turns. '

FUEL TRANSFER PUMP
The transfer pump is located on the left side of the
engine near the rear. If fuel does not reach the

-secondary fiiter, make the following checks before

removing the pump.

1. Check the fuel tank and see that the shutoff valve
is open.

2. Remove the fuel line from the transfer pump
outlet and work the priming lever on the pump.
Fuel should spurt out of the pump. If not, remove °
the pump for repair or replacement. -

Testing: If the transfer pump delivers fuel, testitwitha
pressure gauge or manometer. Perform these tests
before removing the pump from the engine. Remove
the pump outlet and install the pressure gauge
(Figure15).




WORK TRANSFER PUMP PRIMING LEVER
UNTIL FUEL FLOWS FROM RETURN LINE’
FITTING OF INJECTION PUMP

" FIGURE 14. BLEEDING FUEL SYSTEM

Test the valves and diaphragm by operating the -

primer lever a few times and watching the pressure. It
should notdrop off rapidly after priming has stopped.

Next, run the englnhe at governed speed on fuel
provided by gravity feed and measure the fuel pump
pressure developed. Pressure should be between 12
and 14 psi (83 and 97 kPa) with the gauge 16 inches
above the fuel pump.

A low pressure reading indicates extreme wearin one
part or some wear in all parts, and the pump should be
overhauled or replaced. If the reading is above
maximum, the diaphragm is probably too tight or the
diaphragm spring too strong. This can also be caused

by fuel seeping under the diaphragm retainer nutand -

COVER

SPRING
DIAPHRAGM

ASSEMBLY

DIAPHRAGM
SPRING

ROCKER ARM PIN

ROCKER ARM
BODY

PRIMING LEVER

ROCKER ARM

ROCKER ARM
LINK

PRESSURE

FUEL PUMP
OUTLET

FIGURE 15. FUEL PRESSURE GAUGE

between the diaphragm layers, causing a bulge in the
diaphragm. Overhaul the pump and replace the
defective parts.

Low pressure with little or no pressure leak after
pump stopsindicates a weak or broken spring or worn
linkage, and in most cases, the pump should be
replaced. Figure 16 shows the fuel transfer pump.

Fuel Pump Disassembly:
1. Remove the pump inlet and outlet lines. Remove
the two cap screws holding the pump to the

engine and lift it off.

2. Notch the pump cover and body with a file so they
can be reassembled in the same relative positions
and remove the six screws holding them together.

3. Tap the body with a screwdriver to separate the
two parts. A

Do not pry them apart because the
diaphragm will be damaged.

4. Remove the screws holding the valve plate to the
cover and lift out the valve and cage assemblies.

VALVE AND CAGE
ASSEMBLIES

B

_,,
l_!b i
>

!

SEDIMENT
BOWL

FIGURE 16. FUEL TRANSFER PUMP




5. Drive out the rocker arm hinge pin.

6. Remove the rocker arm, spring and link.

7. Lift out the diaphragm assembly and diaphragm
spring.

Repair: Transfer pump failure is usually due to a.

leaking diaphragm, valve and valve gasket. A kit is
"available for replacement of these parts. Because the
extent of wear cannot be detected by the eye, replace
all parts in the kit. If the diaphragm is broken or leaks,
check for diluted crankcase oil and replace.

Assembly:

1. When mstalhng a new diaphragm, insert the
diaphragm sprmg and diaphragm mto the pump
body.

~ 2. Insert the link and rocker arm into the body and
hook it over .the diaphragm pull rod. Align the
rocker arm with the rocker arm pin hole and drive
in the pin. The priming lever must be in the
position shown in Figure 14 when installing the
rocker arm.

3. Compress the rocker spring and install between
the body and rockelj arm.

4. Insert the valve cages, gaskets and valve cover
plate. Position the inlet valve with spring showing
and the outlet valve with spring in the cover
recess.

5. Assemble the coverto the body with notch marks
lined up. Install the screws, but do not tighten.

6. Push the rocker arm in full stroke and hold in this
position to flex the diaphragm.

The diaphragm must be flexed or it will
deliver too much fuel pressure.
7. Tighten the cover screws alternately and secure-
. ly, then release the rocker arm.

8. ‘Install the pump on- the engme and repeat the.

pressure test.

INJECTION PUMP -

The American Bosch PSU injection pump is located
near the center of the left side of the engine
crankcase. A cam and gear on the camshaft drive the
pump. The gear drives the pump face gear, providing
fuel distribution to each cylinder in the proper order.
The cam operates the pump plunger, producing
pressure to deliver the fuel and open the nozzles. A
control sleeve meters the fuel by controlling the
length of time the plunger port is closed, maintaining

. pressure and the amount of fuel delivered in each
_stroke. Timing the pump to the engine determines the
point of port closing. The correct port closing pointis
19°BTC. The position of the metering sleeve on the
plunger controls the port opening and this depends
on the throttle setting.

Adjustments: One adjustment screw, located on the
injection pump control assembly, sets the maximum
and minimum injection points. Set the maximum stop
screw while gradually increasing the load to stop the
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throttle at the smoke point. Set the minimum stop

- screw to just fully close the throttle (no fuel injection).

Repair: Since most fuel system,‘troubl‘es,are, n'ot dueto
a faulty injection pump, testthe restof the fuel system
before condemning the injection pump.

it's generally recommended not to make fietd

' repairs of the injection pump because of the
exceptionally close tolerances between parts and the specialized
equipment necessary for repair. The injection pump is an expen-
sive part of the unit and even a particle of dirt as fine as talcum
powder could score its working surfaces. If the rest of the fuel
system is in working order and fuel delivery abnormal, remove the
pump for replacement or repair. American Bosch maintains a
world-wide repair service for these pumps.

Removal: if the pump is removed from the engine, be
sure the steel shims between the pump and the
crankcase mounting are the same on reassembly to
maintain proper gear backlash. The number stamped
on the crankcase indicates the proper shim thickness.
This thickness does not change when a new pump is
installed. It only changes when a new crankcase is
installed, and then the thickness of the proper shims
is stamped on the new crankcase.

Do not change the pump mounting shims
totatl thickness or the proper pump gear to

. camshaft gear mesh will be affected. The shims thickness is

stamped on the cylinder block above the pump mounting boss.
Shim thickness is established at the factory during engine
assembly and does not change unless a new cylinder block is

. installed.

Remove the pump inlet, outlet and return lines.
Remove the four cap screws holding the pump to the
crankcase and lift it off. Be careful to retain the shims
between the crankcase and pump.

Injection Pump Timing: Time the injection pump to
the engine by using the proper thickness timing
button between the pump plunger and tappet. It is
timed to the engine at the factory so the port closing

TN
TIMING-

POINTER

GEAR COVER -7
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FIGURE 17. PORT CLOSING

for injection occurs at 19°BTC (PC mark in_Figure
17). .




Use Method 1 when replacing an old pump if the port
closing dimensions and button number of the oid
pump were recorded. Use Method 2 if the dimensions
are unknown and old pump is being retimed, or when
replacing either the camshaft or crankshaft.

Pump timing is crltical for correct engine
: power and performance. ' )

Method 1: This is a means for calculating the correct
button thickness before the pump is installed. It
requires the port closing dimensions and button
thickness from the pump being replaced.

The formula for determining the proper port closing
(PC) timing button for a new or replacement pump is
as follows: ] :

1. Remove old pump.
2. Determine total pump flange and button

thickness for old pump (see Table 1 and Figure-

18).
a. Write down dimension given on old pump
flange. See Example.

Example Formula:

Port closing dimensjon of.
oldpump ............cviiun. 1.109 (28.169 mm)
Button thiokness of old pump ..... "+ 107 (2.718 mm)

1.216 (30.886 mm)

Port closing dimension of
NeW PUMP. .....oivnennnnnnn. -1.103 (28.016 mm)

Button thickness of new pump .... 113 (2.870 mm)

b. Remove old pump timing button.

Be sure to hold the pump drive
securely to the pump body when
removing the tappet, Figure 18. If not, the pump will come
apart and be difficult to reassemble. Also, the metering
sleeve may drop off the plunger into the sump when the
plunger is removed. If the mechanic is not aware of it, he

could put the pump back together, butit will not operate. I

@ BUTTON WITH CODE LETTER-
l OR NUMBER STAMPED ON IT.
MAXIMUM

THROTTLE
STOP SCREW

STAMPED CODE
LETTER OF BUTTON
USED

R et
=
=)

GROOVE

TAPPET

FIGURE 18. INJECTION PUMP BUTTON INSTALLATION

the plunger pbrt is not enclosed by the sleeve, there will be
no fuel delivery. Use-a pair of channel lock pliers or a
screwdriver to remove the tappet from the O-ring in the
drive gear.

c. Obtain dimension of.old timing button from
Table 1 corresponding with number or letter
code on timing button.

d. Add dimension on old pump flange to timing
button dimension from Table 1.

e. Write down total PC dimension for old pump.

f. Write PC dimension from new pump flange
and subtract it from total PC dimension for old
pump.

g. Use calculated dimension for new timing but-
ton.

TABLE 1. TIMING BUTTONS

Group 1. Used in all late model pumps
Group 2. Used in early models of all pumps

Pump Kits prior to Spec R—
147-0218

GROUP 1 , GROUP 2

CODE PART NO. SIZE CODE PART NO. SIZE
inch | mm ) inch | mm
16orS 147-0186 .134 3.404 1orA 147-0147 119 3.023
150rR 147-0187 A3 3.357 2orB 147-0148 116 2.946
14 or P 147-0188 128 3.251 3orC - 147-0149 113 2.870
13orN 147-0189 .125 | 3.175 4o0rD 147-0150 110 2.794
12o0rM 147-0190 .122 3.099 SorE 147-0151 107 2.718
11 or Std 147-0161 104 2.642

Pump Kits beginning Spec R—
147-0219



TABLE 2. TIMING BUTTONS

TIMING USE TIMING USE

EARLY BUTTON LATE BUTTON
1 6orF 1 SorE
2" 7orH 2 4o0rD
.3 8ord 3 3orC
4" 9orK 4 2orB
5" 10orlL 5" 10rA
6" 12orM

7' 130rN

8 140r P

9" 15orR

1.0" 16orS

Method 2, Flowing the Pump: Flow timing the injec-
tion pump can be done using fuel to determine
whether or not the proper timing button has been
installed for best operating conditions. In case the
pump is removed without recording the PC dimen-
sion and the timing button thickness, itis necessary to
flow time the pump to establish the exact PC position.

1. Install No. 12 timing button in pump as previously
discussed and install the pump per instructions
under Injection Pump Installation.

Button 12 or M Is the mid-range of the button sizes used the
most. The button dimension is determined by the number or
letter stamped on its side.

2. Remove the delivery valve cap nut (also delivery
valve holder on later models, Figure 19), and lift
out the delivery valve spring. Install the delivery
valve cap nut and holder.

3. Rotate the flywheel (counterclockwise) to a point
, about 15 degrees before the port closing mark
(compression stroke number 1 cylinder).

4. Position the fuel control in the full fuel position.
Disconnect number 1 injection line from the
nozzle and position line so full fuel is visible.
Pump the priming lever while turning the flywheel
clockwise until fuel stops coming out of the
injection line. This is the port closing point or the
point where injection begins.

5. Check the position of the port closing mark in
reference to the timing pointer. If the button
thickness is correct, the pointer will coincide with
the port closing mark. See Figure 17. If the timing
pointer is before port closing (early timing) a
thinner button is needed. If the timing pointer is

between port closing and top center (late timing)

a thicker button is needed. To determine the
correct button, measure the distance between the
port closing mark and the timing pointer. Foreach
.1 inch difference, one button either larger or
smaller, depending on whether timing is early or

late, is required. A distance of .1inch (2.5 mm)on.

the flywheel represents .003 inch (.076 mm) but-
ton thickness.

6. Replace the delivery valve spring (Figure 19). Be
sure ail components of the delivery valve are

DELIVERY VALVE ASSEMBLY

DELIVERY VALVE SPRING

DELIVERY VALVE
CAP NUT GASKET

" DELIVERY VALVE

H
(Torque to 75-80
ft. Ibs maximum)
(102-109 kPa)

DELIVERY BOX OR SOCKET
VALVE CAP WRENCH
(Torque to

OLDER

USE 12 POINT 5/8 INCH

55-60 LLBS. FT,), A948 Rev.
(7581 kPa) .

7.

FIGURE 19. DELIVERY VALVE ASSEMBLY

installed and properly torqued. The delivery valve
holder must be retorqued prior to installation of
cap nut.

The PSU pump housing must never be
clamped in a vise to torque the delivery
valve holder and cap nut. Clamping the pump in a vise can
distort the aluminum body, unseat the lower body seal and
cause the face gear to bind in the housing. Any signs of
damage from a vise or similar device is reason for refusing a
warranty claim. Fuel injection pumps are precision equipment
that must not be tampered with by inexperienced personnel or
handled carelessly. Returning any pump for warranty claims
or for rebuilding and reuse must be properly protected from
dirt, moisture and shipping damages.

Finish injection pump installation procedure.

Injection Pump Installation:

1.
2.

3.

Put number 1 cylinder on compression.

Turn the flywheel to the port closing mark (PC) on
the front cylinder compression stroke (Figure 17).

Remove the timing hole screw located on the
pump mounting flange. Insert a 1/8 inch (3 mm)
diameter brass wire into the hole (Figure 20).

Rotate the pump face gear until the wire slipsinto
place, locking the gear in position.

Mount the pump on the crankcase (be sure the
shims are in place) and secure with screws. If the
“Q" ring between pump and crankcase is worn,
cracked or otherwise defective, replace it.

The flat area just above the pump has a number marked on it
which refers to the shim thickness required between the pump
and its mounting pad for assuring proper backlash in the
gearing. Don’t forget the shims.

Remove the brass wire.

. Rotate the crankshaft manually to see if the gears
mesh. If gears mesh properly, secure the pump on
the mounting studs using a flat washer, a lock
washer, and anuton each stud. Torque these nuts
evenly to 15-16 ft. Ib. (20-22 Nem).
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FIGURE 20. INJECTION PUMP

8. If the pump was not timed by Method 1, do it now,
using Method 2.

9. Connect the flexible fuel inlet line to the pump
inlet. Connect the fuel return line.

Connect each fuel outlet line to the proper pump
outlet. .

11. Connect the throttle linkage to the governor (see
GOVERNOR SYSTEM section).

Run the engine and adjust the throttle maximum
and minimum stops.

10.

12.

A constant bleed-check valve is furnished with all PSU pumps.
The bleed valve automatically bleeds off a restricted amount of
fuel, fuel vapors, and small quantities of air to prevent air
accumulation in the fuel sump area of the pumps. This valve
should open at pressures between 0.9 and 3.0 psi (6.2 and
20.7 kPa). See Figure 20 for location.

NOZZLES

The injection nozzles are the conventional inward-
opening pintle type with adjustable opening pressure
(Figure 21). They are factory adjusted to open at 1900
to 1950 psi (13110 - 13455 kPa). Do not attempt to
disassemble the nozzles or adjust nozzie pressure
without the proper test equipment. A nozzle pressure
tester is essential to do this work.

Inspection: To inspect the nozzle spray pattern,
remove the nozzle from the cylinder head. Crank the
engine, letthe nozzle spray into the air and watch the
pattern. The spray should be cone shaped with a solid
appearing center surrounded by cloudlike fog in
which the spray is evenly atomized. See Figure 22. An
apparent chattering of the nozzle is normal.
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FIGURE 21. NOZZLE ASSEMBLY

If streamers are visible, the pattern is badly distorted
or the nozzie drips before it reaches opening
pressure, it is defective and must be cleaned or
replaced. :

serious infection.

Do not let the nozzle spray against yourskin,
The fuel can penetrate flesh and cause a

Adjustment: To adjust the opening pressure, remove
each nozzle from the engine and remove the cap nut
over the adjusting screw of each. Install the nozzle to
be tested on a static fuel nozzle testing fixture.
Following the instructions on the tester, adjust the
opening pressure to 1750 psi (12075 kPa) by turning
the adjusting screw. Clockwise increases the
pressure and counterclockwise decreases it. Do not
try to adjust the pressure without a testing fixture.

Disassembly: When removing and disassembling
nozzles, separate and label all components of each
nozzle. Never interchange components between
nozzles.

1. Remove each nozzle assembly from the engine
and remove the fuel inlet and return lines.

2. Clamp the nozzle holder body in a vise and

GOOD - POOR
SPRAYPATTERN " SPRAY PATTERN

, ~
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FIGURE 22. NOZZLE SPRAY PATTERN



remove the nozzle cap nut and nozzle.

- 3. Install the nozzle cap nut loosely to protect the
lapped surface for the holder body.

4. If necessary to further disassemble the nozzie,
reverse the pressure adjusting screw and lift out
the spring and spindle assembly.

Work only in a clean room, on a clean work bench. Keep a pan of
clean diesel fuel handy and have a supply of clean, lint-free wiping
rags. Never use hard or sharp tools, emery paper, grinding powder
or abrasives of any kind.

Soak each nozzle in fuel to loosen dirt. Then clean the
inside with a small strip of wood soaked in oil and the
spray hole with a wood splinter. If necessary, clean
the outer surfaces of the nozzie body with a brass
brush but do not attempt to scrape carbon from the
nozzle surfaces. This can severely damage the spray
hole. Use a soft, oil soaked rag or mutton tallow and
felt to clean the nozzle valve.

Repair: If cleaning will not eliminate a nozzle defect,
replace the nozzle or take it to an authorized
American Bosch service station. Do not attempt to
replace parts of the nozzle except for nozzle and
pintle assembly. :

Assembly: Rinse both valve and nozzie thoroughly

before assembly and coat with oil. The valve must be -
. free in the nozzle. Lift it about 1/3 out of the body. It :

should slide back to its seat without aid when the

assembly is held at a45° angle. If necessary, work the

valve into its body with clean mutton tallow.

. Remove all pressure on the nozzle spring by
adjusting the pressure adjusting screw. -

Clamp the nozzle holder body in a vise.
Setthe valve in the body and set the nozzle overit.
Install the nozzle cap nut loosely.

Place the centering sleeve over the nozzle
(Figure 23) for initial tightening. Then remove the
centering sleeve to prevent it from binding
between nozzle and cap nut and tighten the
nozzle cap nut to specified torque.

—t

AP

Installation: Before installing the injection nozzles in
the engme thoroughly clean each mounting recess:

A dirty mounting surface could permit blow-by,
causing nozzle failure and resulting power loss.

. Install a new heat shield to head gasket in the
cylinder head recess.

NOZZLE
CENTERING
SLEEVE

FIGURE 23. TIGHTENING NOZZLE CAP .

2. Instali the hea't shield, a new nozzle gasket and

the nozzle adapter.

3. Insert the nozzle assembly into the recess. Do not
strike the tip against any hard surface.

4. Install the'nozzle flange and cap screws. Tighten
the cap screws alternately to avoid cocking the
nozzie assembly. Tighten each to 20 to 21 ft. Ibs.
(27 to 28 Nem).

PREHEATING CIRCUIT

This circuit consists of two manifold heaters to heat
the engine intake air in the intake manifold and glow
plugs in each cylinder to heat the precombustion

‘chamber. Used for engine starting, the manifold

heater and glow plugs are wired in parallel and‘
controlled by a preheat switch.

Check each heater by removing its lead, operating the
preheat switch and touching the lead to its terminal. If
it sparks, there is continuity and the heater is working. -
If any components of this circuit fail, replace them. Do
not attempt repairs on individual components. If there
is still a question, check the components for heating.




 GOVERNOR SYSTEM

The purpose of the engine governor is to maintain a lever and the nuts on the governor adjusting stud.
constant engine speed during changes in power Otherwise, the adjustment for step 2 won't be
demands. : ~ properly made.

: 2. Engine speed should be approximately 1850 rpm
The speed sensing device is a ball and cup " for AC power at no load. If not, loosen the nuts on
mechanism on the camshaft gear. A yoke, resting on the end of the governor switch plate, turn
the cup, is connected to the governor arm which, in clockwise (CW) to increase engine speed and
turn, is connected to the throttle lever (Figure 24). counterclockwise (CCW) to decrease speed.

Any change in engine speed is transmitted from the

cup to the yoke and on to the throttle. 3. Atfter the desired rpm is reached, tighten the two

nuts together again.

N

The manual governor control lever has two positions, 4. Move the manual governor control lever to WELD.
WELD and POWER. Engine speed is 1800 rpm for 5. Engine speed should be approximately 2450 rpm
POWER operation, 2400 rpm for WELD operation - atno load. If not, loosen the two nuts on the end of
(approximately 1850 and 2450 rpm respectively for the governor adjusting stud (or nuts holding end
no-load operation). For adjustments of the speed of the manual governor control iever). Turning
control or governor control linkage, refer to “Early the nuts CW increases speed, CCW decreases
Spec R Models” or “Begin Late Spec R Models,” engine speed. :
whichever is applicable (see Figures 25 and 26). 6. Check engine speed while welding at maximum -

! of {or ball . current load. Speed should be approximately
For removal of governor cup, governor balls, cam gear, etc., see
ENGINE DISASSEMBL Y section, 100 rpm lower (2350 rpm) than no load.

N 7. For sensitivity adjustment, take a screwdriverand
adjust as shown in Figure 25.
BEGIN LATE SPEC R MODELS
1. Move the manual governor control lever to
POWER. There should be some slack between the
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FIGURE 24. GOVERNOR SYSTEM
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FIGURE: 25. GOVERNOR ADJUSTMENTS: (BEGIN LATE SPEC R MODELS):

EARLY SPEC.R: MODELS

1.

2.

Move- the manual governor control lever to
POWER..
Adjustthespringtension asshowninFigure 26:to

produce; engine speed - of
1850 rpm:; at no load..

. Move lever to WELD" position. Engine: speed
- should be approximately 2450 rpm at no load.

approximately-

28

4. Check engine speed whife welding at maximum:

current load. Engine speed should be ap-
proximately 100 rpm: lower (2350 rpm) than no-
load speed.

.. For sensitivity adjustment;, use: a.screwdriver and
-adjust as shown.
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'OIL SYSTEM -

DJB engines have pressure lubrication:to-all working
engine parts. The oil system includes:

Qil intake cup

Gear type oil pump

Bypass valve

Oil pressure gauge

Full-flow oil filter '

* Qil passages to deliver oil throughout the engine

The pump draws oil from the crankcase and deliversiit
through the oil filter to the rocker housing, crankcase
drillings to' the crankshaft bearings, camshaft
passages to connecting rod bearings and connecting

rod passages to piston-pin bushings. Because it aids
oil consumption control,. the crankcase breather is
included in the oil system.

Normal oil pressure should be 25 psi (173 kPa) or
higher when the engine is at operating temperature. If
pressure drops below 20 psi (138 kPa) at governed

_speed, inspect the oil system for faulty components.

MAINTENANCE :
Maintenance of the oil system includes changing
crankcase oil, cleaning the crankcase breather and
rocker box oil lines, and replacing the oil filter. See
PERIODIC MAINTENANCE for recommended ser-
vice.

CRANKCASE 25 >
BREATHER f
. : 0

000011018, 1¥110101,,

BYIPASS VALVEWQ 4

FIGURE 27. OIL SYSTEM




Use an oil with the API designation CD/SE or CD/SD.
However, to reduce oil consumption to a normal level
“in the shortest time possible on a new or rebuilt
engine, use CC oil for the first fill only (50 hours).
Then use the recommended .oil only. Select the
correct SAE grade oil by referring to the following.

TEMPERATURE GRADE
Above 32°F (0°C) SAE 30
0°F to 32°F

(-18°C to 0°C)
Below 0°F (-18°C)

SAE 10W or 5W-30
SAE 5W-30

Multigrade oils are recommended for temperatures of
32°F (0°C) and below, but they are not recommended
for temperatures above 32°F (0°C). When adding oil
between oil changes, it is preferable to use the same
brand as in the crankcase. Various brands of oil may
not be compatible when mixed together.

OIiL PUMP

The pump is driven by the crankshaft gear and is
mounted in front of the crankcase behind the gear
cover. '

Oil Pump Removal
1. Remove the gear cover and oil base.

2. Unscrew the intake cup from the pump.

REAR BEARING B\

OIL BYPASS
_SPRING

A
OlIL’ BYPASS

FIGURE 28. OIL BYPASS VALVE

High oil pressure may be caused by the plunger
sticking closed, and low oil pressure by the plunger
sticking open. )

To inspect the valve, unscrew the recessed plugin the
rear bearing plate. Then lift out the spring and plunger
assembly. Determine valve operation by comparing
spring and plunger to specification in DIMENSIONS
AND CLEARANCES section.

3. Remove the crankshaft lock ring and gearretain- -

ing washer.

4. Loosen two cap screws holding the pump and lift
out. .

Repair parts for the pump are not . individually
available except for gaskets. If the pump is excessive-
ly worn, replace it. Disassemble the pump by remov-
ing two cap screws holding the pump cover to the
body. To improve pump performance, adjustthe gear
end clearance by changing gasket thickness between
the pump body and cover. Use the thinnest gasket
permitting free movement of the pump shaft. Qil all
parts when assembling the pump.

Instaliation includes filling the pump intake and outlét
with oil to be sure it is primed before installing.

Mount pump on the engine and adjust for .005 inch
(.127 mm) lash between the pump gear and
crankshaft gear. Mount pump intake cup parallel with
the bottom of the crankcase. .

BYPASS VALVE

The bypass valve (located on the outside of the rear
bearing plate) controls oil pressure by returning
excess oil back to the crankcase. Normally, the valve
opens at 25 psi (173 kPa). '

OIL LINES

The oil lines in the rocker box should be flushed with
an approved solvent and the small holes opened with
fine wire. Blow out all other oil lines and drillings with
compressed air whenever the engine is disassembled.
Reach the oil gauge passage by removing the oil filter
mounting plate.

FLUSH ROCKER BOX OIL LINE
WITH FUEL AND CLEAN HOLES
WITH FINE WIRE.

FIGURE 29. ROCKER BOX OIL LINE
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All external oil lines, rocker box oil line and the
internal oil line to the rear bearing are replaceable.

OIL PRESSURE GAUGE

The gauge is located on the lower front cylinder block
‘corner. Before replacing, check for clogged oil
passage behind the gauge. Remove it with a wrench
and replace with a new gauge if faulty.

FULL FLOW OIL FILTER

The oil filter mounts on the filter plate at the left front
crankcase corner. It requires replacement every
. 200 hours of normal operation. Remove filter by
turning counterclockwise using a filter wrench. Install
new filter fingertight plus 1/4 to 1/2 turn. See
Figure 30. ‘

If oil becomes so dirty that markings on the dip stick
cannot be seen, change the oil filter and shorten filter
service period. .

OIL PRESSURE SWITCH

An oil pressure switch is used to open the battery
charger regulator circuit when the engine stops,; and

prevents battery discharge. Switch operation is ex- -

plained in the Battery Charging System section of this
manual. :

OIL PRESS
GAL!GE

OIL FILTER

'FIGURE 30. OIL FILTER LOCATION




STARTING SYSTEM

This engine has a separate Prestolite starting motor
on the right side of the engine to drive the flywheel. It

is a standard automotive type with solenoid shift and .

over-running clutch controlled by a start solenoid.
When the solenoid energizes, the motor solenoid
operates, shifting the starter pinion to engage the
flywheel ring gear and closing the starting motor
circuit. The over-running clutch protects the starter
* armature from overspeeds.

Because parts for the Prestohte starter are not stocked, see a
Prestolite dealer. .

MAINTENANCE

Penodlcally inspect the starting system to assure that
it is in peak condition.

Inspect motors every 500 hours for loose or dirty
connections. Inspect the starter commutator and
clean with number 240 sandpaper if dirty. Check the
brushes for excessive wear and reduced armature
seating.

. Test for poor cranking performance caused by a
faulty starting motor, defective battery or high
resistance in the starting circuit.

Battery charge condition should be tested with a
hydrometer every 100 hours. Specific gravity should

STARTING
MOTOR

SOLENOID

read from 1.225 to 1.260. If not, charge the battery. If
the battery won't charge, replace it.

Wiring should be checked with the starting motor
operating. Check the voltage drops:

1. From the battery ground terminal post (not the
cable clamp) to the cylinder block.

2. From the cylunder block to the starting motor
frame.

- 3. From the battery positive post to the battery
terminal stud on the solenoid.

Normally, each of these should be less than 0.2 volts.
If extra-long cables are used, voltage drops may be
higher. Clean all circuit connection showing ex-

- cessively high voltage drops.

Starting motor tests should include testing of free
running voltage, speed and current, and tests of stall
torque, voltage and current. Always remove motorfor
these tests.

To test the free running characteristics, connect the
starting motor in series with a battery and ammeter

and install a tachometer on the motor. Read the free

running current and speed.

lo—TO START SOLENOID
IN. CONTROL BOX

GROUND CONNECTION
TO ENGINE

BATTERY

AT12

FIGURE 31. STARTING SYSTEM
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FIGURE 32. STARTING MOTOR STALL TORQUE TEST

Thetorque test (Figure 32) requires a spring scale and 4. Remove two cap screws holding starting motorto
torque arm, voltmeter, ammeter and variable the starter mountlng flange. Then pull starting
resistance to apply the voltage specified by the test motor off the engine.

characteristics. 5. Remove link pin holding shift lever to solenoid
plunger and remove the shift lever pivot pin.

The voltage drop across the solenoid on the starting 6. E -

. Extract through bolts from commutator end of
motor should be less than 1.50 volts. If not, remove motor. Remove end cover and lift brushes off their
and repair. seats.

The battery charging system maintains the battery at 7. Pull the cast housing from the front end of the

or near full charge at all times. If it doesn't maintain motor and lift the armature and clutch out of the

charge, adjust the charge rate if battery is in good motor frame. o

condition. 8. Remove over-running clutch by driving the
retainer away from lock-ring near the front end of

If battery discharge (or failure to charge) can't be the shaft. Remove lock-ring and pull off assembly.

traced to the charging system, test. the battery. Don’t disassemble the clutch.

Replace it necessary. 9. To service the solenoid, remove four cap screws

and electrical connection holding it to the motor
i;gg-hrﬂlgl.GY MOTOR REMOVAL AND Dis- frame. Remove two screws at solenoid rear to

reach the switch contacts.
1. Remove electrical connections to control box and
battery at the starter shift solenoid.

2. Remove the muffler heat shield.
3. Remove rear starting mounting bracket nut.

STARTING MOTOR REPAIR

Armature: Inspect armature for mechanical defects
before testing for grounds or shorted coils.

CONDITION l 'CHECK FOR

Low Free Speed, High Current Tight, dirty or worn bearings, bent armature shaft or loose field power
' screws which would allow the armature to drag, a shorted armature or

a grounded armature or field.

Won't Operate, High Current

Direct ground in switch terminal, field, or frozen shaft bearings.

Won’t Operate, No Current

Open field circuit, open armature coils, broken or weakened brush
springs, worn brushes, high mica on commutator.

Low Free Speed, Low Torque,
Low Current

Open field winding, or high internal resistance due to poor
connections, defective leads, or dirty commutator.

High Free Speed, Low Torque,
High Current

Shorted field windings. Since there is no easy way to detect shorted
field coils because of their low resistance, replace them and check
for improved performance.

34




GEAR 'HOUSING
PINION

N,

=

SHIFT LEVER
" LINK SCREW

- AT SHIFTING
SOLENOID

- .
MY
AT

FIELD COIL" .

POLE SHOE"

COMMUTATOR
BRUSH

ARMATURE

SOLENOID
PLUNGER

FIGURE 33. STARTING MOTOR

» Test for grounds with a 120-volt test lamp. Check

between each commutator segment and the shaft. If

- --— - -commutator is grounded, the ochmmeter will show
continuity. See Figure 34.

m Don’'t touch probes to commutator brush
surfaces; it will burn them.

Use a growler to test for shorted coils. Place armature
> in growler and run a steel strip over the armature
> surface. If a coil is shorting, the steel strip becomes

ONE TEST PROD ON COMMUTATOR,
ONE ON ARMATURE SHAFT.

FIGURE 34. TESTING FOR GROUNDS

magnetized -and vibrates. Rotate armature slightly
and repeat test for one complete revolution of the

-armature. If -armature is defective, replace it. See -
‘Figure 35. .

Clean commutator with number 240 sandpaper. Blow
the sand out of motor after cleaning. If heavily scored
or worn, turn it down in a lathe. )

Field Coils: Field coils are checked with anohmmeter

and probes. Check for motor frame grounds or open
circuit. All connections should be clinched and

BLADE

ARMATURE

GROWLER

TO A. C. SOURCE

FIGURE 35. TESTING ARMATURE FOR SHOl.‘!TS



soldered. Inspect the insulation for evidence of

damage. The only way to check for field coil shorts is.

_to use the starting motor test.

Bearings: Starter motor bearings should be replaced
if they show excessive wear. Drive out old bearings
using an arbor press. Press new bearings into place.

Brushes: Brushes should slide freely in their holders.
Inspect for ‘wear or improper.seating. Check brush
spring tension with a spring scale. Change spring
tension by twisting spring at the holder with needle-
nosed pliers. Replace excessively worn brushes.

Some brushes are soldered to the field coil load. To
remove brushes, unsolder the lead and open the loop
in the field coil lead. Insert the new brush pigtail into
the loop and clinch before soldering. A good solder-

ing job is necessary to ensure good contact and low -

voltage drop across the connection.

Over-running Clutch: Over-running clutch shoulid be
* thoroughly cleaned (do not dip in solvent): It can’t be
repacked with grease. It should slide easily on the
armature shaft without binding. Turn the pinion; it
should rotate smoothly but not freely. The clutch
should instantly lock and unlock when reversing
rotation direction. If the clutch is defective (pinion
worn or damaged), replace it.

Shifting Solenoid: Shift solenoid plunger should
move freely in the coil. Test pull-in continuity
(between solenoid control terminal and solenoid
connection to the motor) and hold-in coil continuity
{between solenoid control terminal and -engine
ground). ‘ ' ‘

ASSEMBLY, STARTING MOTOR

- Starter motor assembly.includes soaking the bronze
bearings in oil. These bearings are designed to
absorb 25% of their own weightin oil. Be sure the felt
oil pad is in the outer end of the commutator end
bearing.
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FEELER GAUGE
(0.07550.12 ’G( 1.79-3.05 mm)
CLEARANCE SEE TEXT

FIGURE 36. STARTER PINION CLEARANCE

ey

After assembly, check the armature end play. See
DIMENSIONS AND CLEARANCES section. Adjust
end play by adding or removing washers at the
commutator end.

Check ‘pinion clearance (Figure 36) to ensure
engagement. Press solenoid core to shift pinion into
full mesh. Measure clearance between pinion and
pinion stop (see DIMENSIONS AND CLEARANCES
section). Adjust solenoid plunger link screw for
proper clearance.

FIGURE 37. STARTER INSTALLATION




BATTERY CHARGING SYSTEM

Two descriptions and troubleshooting techniques for
battery charging are given for welders: welders Prior -
to Spec T and welders begin Spec T.

Both types of battery charging systems have a
permanent magnet (rotor) which is held to the
flywheel by screws. The stator windings have an

‘epoxy resin coating for moisture protection. Cooling

the stator is done by special fins of the rotor. A fuse
protects the battery charging system from damage if
the battery is connected accidently in reverse polari-

ty.

A cut-off switch, operated by oil pressure, opens '
when the welder stops and disconnects the battery
from the regulator-rectifier of the battery charging
circuit. The switch has two wire leads and is located
next to the fuel filters and injection pump. Before
making all of the flywheel alternator tests following,
be sure to check operation of the cut-off switch. The
switch is designed to close with-increasing pressure —
at 14 + 2 PSI| (96 £ 14 kPa).

FLYWHEEL ALTERNATOR (Begin Spec T)
The flywheel aiternator is a permanent magnet alter-
nator and uses a solid-state voltage regulator-rectifier
for controlling output (Figure 38).

STATOR

ROTOR

REGULATOR-RECTIFIER
ASSEMBLY

~a

A 30-ampere fuse is included in the battery charging
system to protect the alternator in case the battery
cables are accidently reversed. The fuse is located
behind the air housing door (above injection pump).
Check the fuse before performing any tests.

A weak or discharged battery indicates trouble in the
charging system, but always check the battery for
serviceability first.

Keep these points in mind when testing or servicing
the flywheel alternator:

1. Be sure the output control plug (connector) is
inserted properly. The plug must bottom in
receptacle—eliminates any resistance due to a
poor connection. Keep clean and tight.

2. Be sure regulator-rectifier output control has a
good ground connection. Mating surface for:

-— - mounting.must be clean and fasteners tlghtened——ﬂ

properly.
3. Never reverse the battery leads.

Regulator-Rectifier Tests:

The following tests for the regulator-rectifier requlre a fully-
charged battery.

] \_ FUSEHOLDER WITH

30-AMPERE FUSE

- CONNECTOR

FIGURE 38. FLYWHEEL ALTERNATOR (BEGIN SPEC T)
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1. Connect a voltmeter across the battery. Start the
engine and operate at 2400 rpm or with manual
governor control lever in WELD.

2. Voltmeter should read 13.4t0 14.5 volts. Ifitdoes,
no further testing of the charging system is
necessary. If not, install a new regulator-rectifier
and retest. Be sure it has agood ground connec-
tion and the connector is properly seated.

Stator Tests

For testing, use a Simpson 260 VOM or equivalent. Be
sure test meter and battery, if battery powered, are in
good condition. Check with engine NOT running.

1. Setvoltage selectorswitchto DC+and zero meter
on RX1 scale.

Zero the meter before each reading and each time scales are
changed.

2. Unplug the connector and connect the meter A

leads to the two terminals of the female plug with
the yellow wires. Meter should read less than
0.8 ohms if stator has continuity. If meter shows
no reading, winding is open and stator should be
replaced.

3. Touch red meter iéad to yellow wire plug terminal
and other meter lead to metal core of stator. If
meter doesn’t read infinity, the stator winding is
grounded. Replace the stator.

TO CHARGE REGULATOR TERM.
FROM ““YELLOW'® TERMINAL ON
" SIDE OF RECTIFIER ASSEMBLY

.lc.l
FAR

FROM RECTIFIER ASSEMBLY ‘‘RED” K
TERMINAL (-) ‘TO IGNITION SWITCH

FROM RECTIFIER ASSEMBLY
. “BLACK TERMINAL (-)

CHARGE REGULATOR MOUNTED
ON SEPARATE PANEL

ALTERNATOR IGNITION
LEAD NO.9 SWITCH
>,  ALTERNATOR LEAD

3 LEAD NO.7

FLYWHEEL
ROTOR

Flywheel Magnet Group or Rotor

To test the magnet group or rotor, lay a piece of
ferrous (iron) material up against the magnets to be
sure they are charged. If not, replace the rotor.

FLYWHEEL ALTERNATOR (Priorto SpecT)
There are neither brushes nor bearings in this sytem,
so maintenance is limited to keeping the components
in good condition. When the flywheel is off, clean the
rotor and stator and check the wires. In general, see
that all connections are secure and all components
clean. If the alternator is operating satisfactorily, do
not tamper with it.

A 20-ampere fuse is included in the battery charging
system to protect the alternator in case the battery
cables are accidently reversed. It's located on the left
side of the blower housing. Check this fuse before
performing following tests.

1. Connect an ammeter between the red terminal on
the rectifier and the ignition switch. - :

2. With the engine running at 1800 rpm, the
ammeter should indicate about 8 amperes into a
fully discharged battery and progressively less as
the battery becomes charged. The regulator
switches from high to low charge at about 14-
1/2 volts and from low to high at about 13 volts.

-,

RECTIFIER ASSEMBLY /7\

ALTERNATOR LEAD NO. 7
“TO CHARGE REG. TERM. *'B"".

ALTERNATOR LEAD NO. 8 TO NEAR
“YELLOW” TERMINAL ON RECTIFIER
N ASSEMBLY

ALTERNATOR LEAD NO. 9
TO CHARGE REGULATOR
TERMINAL “‘C”.

T CHARGING ~
GENERATOR -
STATOR

FIGURE 39. FLYWHEEL ALTERNATOR (PRIOR TO SPEC T)
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= FIGURE 40. WIRING SCHEMATIC (PRIOR TO SPEC T)

Stator E

1.

Disconnect the stator leads and test each one
with a 12-volt test lamp for grounding. Touch one
probe to the lead and the other probe to a good
ground on the engine. None of the leads shouid
show a ground, which will be indicated if the lamp
lights. If aground is indicated, replace the stator.

To test for shorted coils oropened circuits, use an
ohmmeter set to read the proper range of
resistances. The resistance values are as follows:

HEAT SINK

RECTIFIER
TERMINAL

RECTIFIER
ASSEMBLY

RECTIFIER
TERMINALS

A765

Lead 7to 8 — .25 ohms
Lead 8to 9 — .95 ohms
Lead 9to 7 — 1.10 ohms.

If the resistance varies ovér 25% from the above
values, install a new stator and check for im-
proved performance.

OHMMETER
RECTIFIER
TERMINALS :
_2';;,?.:';_,« -

- >

FIGURE 41. CHECKING RECTIFIERS (PRIOR TO SPEC T)
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3. Current at low charge should be about
2 amperes. If output .is unsatisfactory, perform
the following tests.

Rotor: To test for magnetism in the rotor, merely hold
a piece of steel close to the magnet. If the steel is
strongly attracted, the rotor is satisfactory. Strength
of the magnet is a basic quality that will not change
much over a period of time.

Rectifier
1. Completely isolate the rectifier assembly from the
charging circuit by disconnecting all four wires.
Test each rectifier separately with an ohmmeter
or test lamp.

2. With an ohmmeter, connect one test lead to the

rectifier lead and the othertest lead to the rectifier -

base. Take the reading and then reverse the test
probes. If the rectifier is good, one reading will be
much higher than the other.

If using a test Iamp, touch thetestprobes together

and observe the brightness of the bulb. Then
touch the probes across the rectifier. If the

rectifier is good, the bulb will light dimly. If the

bulb lights brightly or not at all, the rectifier is
defective and must be replaced.

Voltage Regulator

1.

If the low charge rate is satisfactory, but hlgh rate
is not, connect a jumper between terminals B and
C.

Run the engine and check the charge rate at the -
battery — should be 8 amperes. If it is, either the
regulator or its power circuit is defective.

3. With a12-volt test lamp, check input to the voltage

sensitive coil at terminal A. If the lamp lights,
input is’okay and the regulator is defective.

If the charge rate with B and C jumperéd is low,

. look to the alternator or its wiring for the cause.




ENGINE DISASSEMBLY

If engine disassembly is necessary, observe the
following order (i.e. flywheel, gear cover...). As
disassembly progresses, the order may be changed
somewhat as will be self-evident. The engine
assembly procedure is the reverse of disassembly.
Any special assembly instructions for a particular
.group are included in the applicable section. When
reassembling, check each section for these special
assembly instructions or procedures.

FLYWHEEL

Remove the blower housing. The flywheel isatapered
fit on the crankshaft. Improvise a puller using at least
a 7/16inch (11.113 mm) bar and drilling two
7/16 inch -(11.113 mm) holes 2-7/8 inches
(22.225 mm) between centers. Loosen the flywheel
mounting screw a few turns. Place bar against the
flywheel screw, attach bar using two 3/8 inch thread
screws in the holes provided in flywheel. Alternately
tighten the screws until flywheel is free.

Replacement flywheels are supplied without the
timing markings because each flywheel mustbe fitted
to its engine. The only accurate method of deter-
mining the top dead center (TDC) and port closing
points is to measure the piston travel. This is acritical
measurement and should be attempted only with
accurate, dependable equipment.

With the flywheel mounted, remove the head and
install a depth gauge over the front piston. Rotate the
flywheel to find the TDC position on the compression
stroke and mark this point on'the flywheel. Next, turn

GOVERNOR SHAFT YOKE
(smooth side toward cup)

Z
POSITION — /"
. GOVERNOR CUP//(\_

R SO THAT" b/
) ROLL PIN®

FITS INTO

G\
2R

GOVERNOR ARM

the flywheel counterclockwise until the piston drops
exactly .126 inch (3.200 mm) from TDC. This is the
port closing point, 19°BTC.

Ring Gear: To remove the ring gear, if damaged, saw
part way through, then break it using a cold chisel and
heavy hammer.

To install a new ring gear, placeitin anoven heatedto -

380 to 400° F (193° C to 204° C) for 30 to 40 minutes.

m Do not heat with a torch. When heated
properly, the ring will fall into place on the

flywheel. If it does not go on all the way by itself drive it with a
hammer. Do it fast and do not damage the gear teeth. The ring will
contract rapidly and may shrink to the flywheel before itisin place.
If this occurs, a new ring gear may be required.

GEAR COVER

. To remove the gear cover, detach the uppergovernor 4

ball joint. Remove the governor speed adjustment nut
and governor spring bracket.

Remove the screws holding the gear cover to the
crankcase. To loosen the gear cover, tap |tw1th asoft
hammer.

Governor Shaft: The governor shaft is supported by
two sets of needle bearings. To remove the shaft,
remove the yoke and pull the shaft from the gear
cover. If the shaft is binding, clean the bearings, if
loose, replace the bearings. To remove the larger
bearing, drive both bearing and oil seal out from the
outside of the gear cover. Remove the smallerbearing

GOVERNOR

T~ HOLE IN CUP

GOV ERNOR

cuP BE SURE THAT OIL
PASSAGES ARE OPEN

IF FEELER WILL
ENTER HOLE 1727 (13 mm)
BALL HAS

FALLEN OUT
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with an “Easy-Out” or similar tool. Press new bearings
and oil seal into place.

Gear Cover Oil Seal: Replace the oil seal if damaged
or worn. Drive the old seal out from inside the gear
cover. Lay the cover on a board so the seal boss is
supported. Using-an oil seal driver, insertthe new seal
from the inside with rubber lip toward outside of gear
cover (open side of seal inward) and drive it flush with
the outside surface. During gear cover installation,
use the driver to protect the oil seal. See Figure 43.

—INSTALL OIL SEAL
-FLUSH WITH THIS
SURFACE

-OlL SEAL

THIS SURFACE MUST
BE CLEAN BEFORE
INSTALLING SEAL

” AB78

FIGURE 43. GEAR COVER OIL SEAL

Assembly, Gear Cover:

1 Work the governor shaft to check for blndmg and -
see that the governor-shaft-end-thrust ball is in
place (Figure 42). Later models have a larger ball
which will not fall out.

2. Turn governor yoke so the smooth sideis toward
governor cup.

3. Turn the governor cup so the stop pin in the gear
cover fits into one of the holes in the cup surface.
Measure the distance from the end of the stop pin
to the mounting face of the cover. it should be
25/32 inch-(19.84 mm). lf itisnot, replace the pin. .
Pin should be positioned with open end facing -
crankshaft seal.

4. Coat the oil seal lip with oil or grease. Seta piece. .-

of shim stock over the crankshaft keyway to
protect the seal and install the gear cover. Tighten
the mounting screws to specified torque. Before
tightening screws, be sure the stop pin is in the
governor hole.

GOVERNOR CUP

To remove the governor cup, remove the snap ring
from the camshaft center pin and slide the cup off. Be
sure to catch theflyballs that will fall out when the cup
is removed.

CAMSHAFT

CENTER PIN ~f___
SNAP RING-™

GOVERNOR CUP

GOVERNOR
FLYBALL

CAMSHAFT

FIGURE 44. GOVERNOR CUP

Repair: Replace any flyballs that have flat spots or
grooves. Replace the cup if the race surface is
grooved or rough. The governor cup must be a free
spinning fit on the camshaft center pin, but should be
replaced if excessively loose or wobbly.

Check the distance the center pin extends from the
camshaft gear, this distance must be 25/32 inch
(19.84 mm) to give the proper travel distance for the
cup (Figure 44)..1f it is less, the engine may race; if
more, the cup will not hold the balls properly. If the

~distance is too great, drive or press the center piniin. if

it is too small, replace the pin; it cannot be removed
without damaglng the surface. In some cases, if the

_ distance is too small, the head of the governor cup

can be ground to give the necessary 7/32 inch
(19.84-mm) travel distance. .,

Installation: To install the governor assembly, tip the

front of the unit upward. Set the flyballs in their
recesses and position the governor cup on its shaft.
Finally, brush with heavy grease and mstall the snap
ring on the center pin. .

CYLINDER HEADS, VALVES

The cast iron cylinder head assembly has alloy
hardened faced valves, release type rotators, alloy
hardened inserts, guides, rocker arms, injection
nozzles and glow plugs. The push rods run through
shields. . _

Disassembly:

1. Remove the rocker box cover, fuel nozzles and
oil lines to the cylinder heads.

2. Remove the intake and exhaust manifoid.

3. Remove the cap screws holding each cylinder
head to the cylinder block.

4. Remove each head. If it sticks, rap itsharply with a
" soft hammer. Do not use a pry.




5. Remove the rocker arms and push rods.

6. Using avalve spring compressor, disassemble the
valve assemblies.

Identity valve parts for identical reassembly.

Thoroughly clean all components of the cylinder
head assemblies. Remove all the carbon deposits
from the intake and exhaust ports and clean all gasket
surfaces. ) '

Valves: Remove all carbon and check each valve for
burning, pitting or warped stem. Valves that are
“slightly pitted or burned, refinish on an accurate valve
grinder. Refinish intake valves to a 42° angle and
exhaust valves to a 45° angle. But, if they are badly
pitted or will have a thin edge when refacing, replace
them. -

Check refinished valve for a tight seat to the valve seat

_with an air pressure type testing tool or by applying
Prussian Blue on the valve face and rotating it against
the seat. :

Valve Guides: Check valve guide to valve clearance,
see DIMENSIONS AND CLEARANCES section. Ifthe
proper clearances cannot be obtained by replacing

the -valves, replace the valve guides (available in

.001 inch oversize).

Removing Old Guides: °
1. Before pressing guide out, use a wire brush and
electric drill to remove carbon and all other
foreign matter from top surface of guide.

|

followed.

Damage could occur to the guide wall in
the cylinder head if this procedure is not

ADJUST VALVE CLEARANCE
HERE

VALVE
SPRING RETAINER

VALVE SPRING

VALVE

VALVE SEAT

2. Place removal tool in guide and position in arbor
press using care in pressing old guide out.

3. Run fine crocus cloth on a small polishing rod
through cylinder head valve guide hole to clean
out carbon and other foreign materials. Be careful
not to enlarge guide hole.

Do not use hammer to remove old guides
(or to install the new ones).

Installing New Guides:

1. Coat outer edge of new guide with oil (or other
lubricant). Position guide notch up in cylinder
head and press in until the guide protrudes
11/32 inch (8.71 mm) from the rocker box side of
the head. -

2. Place valve guide reamer in drill press (if not"
available, use an electric drill). Two size reamers

are used:

a. intake guide — -reamer size .342 inch to
.343 inch (8.687 to 8.712 mm).

b. exhaust guide — reamer size .344 inch to

.345 inch (8.738 to 8.763 mm)

3. Use polishing rod and crocus cloth to obtain a
good smooth honed finish after reaming.

4. Thoroughly wash cylinder head in solvent after
reaming and honing is completed.

Valve Seats: If the valve seats are pitted, refinish them.

Using conventional seat grinding equipment, reface '

each seat to a 45° angle and seat width of 3/64 to
1/16 inch (1.19 to 1.59 mm). You should be able to
reface each seat several .times before it becomes
necessary to replace it.

VALVE
PUSH ROD

INTAKE
VALVE
ONLY

0

SHORT SLEEVE
DOWN ONLY

FIGURE 45. VALVE TRAIN
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BE SURE TO
OiL PILOT OF
TOOL

=

AFTER CUTTING |
‘1 RIND 1S EASILY
REMOVED.

MAKE, CUT -
1764 " (.396 mm)
FROM EDGE
OF SEAT

FIGURE 46. REMOVING VALVE SEAT

If, however, the valve seats are loose or cannot be
refaced, replace them.

Usethe valve seat remover tool in a drill press
(Figure 46) to remove each valve seat. Adjust the tool
to cut 1/64 inch (.396 mm) from the edge of the seat.
Oil the pilot to prevent it from seizing in the valve
guide. Cut each seat down to a narrow rind on edges
and bottom and break it out with a sharp tool.

Don’t cut into the counterbore bottom.

Thoroughly clean the valve seat counterbore and
remove any burrs from the edges. If the counterbore
is damaged, it will have to be remachined for an
oversize seat. Oversize seats are available in .002,
.005, .010 and .025 inch. Otherwise, install new stan-
dard size seat inserts. -

SHIELD

(THIS END |

GOES INTO
BLOCK)

“‘0'" RING
SHIELD

Drive the new valve seat inserts into place. Be certain
that each seat rests ‘solidly on the bottom of the

counterbore at all points. To make installation easier, -
_heat the cylinderhead in an oven at 325° F (160° C) for

about 1/2 hour and cool the valve seats in dry ice.

Face each new seat to a 45° angle and width of
approximately 3/64 inch (1.19 mm). Thefinished seat
face should contact approximately centerof the valve
face. Use Prussion Blue on each valve face to check
this. Make any corrections on the seat, not the valve
face. .

When the new seats are installed and faced, insertthe -

valve into each and check the clearance from valve
head to the face of the cylinder head. This must be at
least .030 inch (.762 mm). If itis not, regrind the seat.

-Valve Springs: Check the valve springs on an accurate
compression scale. Valve spring data is given in the -

DIMENSIONS AND CLEARANCES section. Replace
any spring that is weak cracked or pitted or has ends
out of square. .

Installation of Cylinder Head and Valves:

1. Push a valve stem oil seal onto each intake valve .

guide and clamp in place. Then oil the inside
surface of each segal.

2. Oil the stem of each valve lightly and insert each:-

in its own guide.

3. Check each valve for a tight seat with an air
pressure type tester. If a tester is not available,
make pencil marks at intervals on the valve face
and observe if the marks rub off uniformly when
the valve is rotated part of aturn in the seat. If the
seat is not tight, regrind the valves.

4. Using a valve spring compressor, COmpress each
valve spring and insert the valve spring retamer
and retainer locks.

-BEFORE TIGHTENING
CYLINDER HEAD BOLTS
LIFT HEAD SLIGHTLY
WHILE DEPRESSING
VAL VE PUSH ROD
SHIELD AND SPRING.

INSERT UPPER END OF -
SHIELD INTO HOLE PRO-

VIDED IN HEAD:

WASHER

-

‘0" RING

FIGURE 47. INSTALLING PUSH ROD SHIELD




FIGURE 48. HEAD TIGHTENING SEQUENCE

5. Install the head assembly and gasket to the
cylinder block.
6. Before tightening the cylinder head, install the
push rod shield as shown in Figure 47.
7. Tighten the head bolts to half torque value
(ASSEMBLY TORQUES AND SPECIAL TOOLS
section) following sequence in Figure 48.
8. Torque head bolts to torque value following same
' sequence.

9. Install the exhaust manifold, nozzles, glow plugs
and oil lines.

Install the valve stem caps.

Install the push rods, rocker arms and rockerarm
nuts. ’

Set the valve clearance (see DIMENSIONS AND
CLEARANCES section).

10.
11.

12.

After the first 50 hours of operation on a new or overhauled engine,
retighten the cylinder head bolts and check valve clearance.

Valve Clearances: Check the valve clearances at
regular intervals (see service chart in PERIODIC
MAINTENANCE section). In addition, clean valve
seats at regular intervals.

After engine has reached a stable temperature condi-
tion, the valve clearances may be adjusted. It is
recommended that the valve clearance is set with
engine at room temperature (approximately 75°F
[24° C]). Allow at least two hours cooling time after
engine operation.

To adjust valve clearance on the two-cylinder engine,
proceed as follows:

1. Turn the flywheel until the cylinder which is to
have its valve adjusted is on its compression
stroke, which follows closing of intake valve.

2. Turn the flywheel until the TC (top center) mark
on the flywheel lines up with the timing pointeron
the gear cover. Then turn the flywheel in a

45

clockwise direction for an additional 10 to
45 degrees. There is no timing mark for this
position so it must be estimated. With the piston
located in this position, the cylinder will be in its
power stroke with both valves completely closed.

3. Check the cylinder head-bolt torque for 44 to
46 ft. Ib. (60 - 62 Nem).

4. Using a feeler gauge, check the clearance
between the rocker arm and the valve (see
Figure 49). Increase or reduce the clearance until
the proper gap is established adjusting with the
lock nut which secures the rocker arm to the
cylinder head. Correct valve clearance is in
DIMENSIONS AND CLEARANCES section.

5. To adjust the valve clearance for.the other
cylinder, turn the flywheel in a clockwise direc-
tion 360° (1 revolution) from the position used in
step 2. Then follow steps 3 and 4.

EXHAUST
VALVES

FIGURE 49. VALVE CLEARANCES

PISTONS, RINGS, CONNECTING RODS

These engines use cam ground aluminum pistons.
Each piston is tapered and fitted with three compres-
sion rings and an oil control ring. Full floating piston
pins connect the piston to its connecting rod. The
pins are held in place with asnap ring at each end. The
lower end of each connecti~g rod contains half shell,
precision bearings and the upper end, semi-finished
bushings.

Some engines are fitted with .005 inch oversize pistons at the
factory. These engines are marked with an E following the engine
serial number. Use 0.005 oversize rings for these pistons.

Pistons: The connecting rod and cap are stamped for
proper installation in the proper cylinder. When
removing piston assemblies, check the marking so
each can be installed in the proper cylinder.

1. Drain the crankcase oil and remove the oil base.

2. Remove the cylinder heads. Remove carbon from
bore.

3. Remove the ridge from the top of both cylinders
with a ridge reamer before removing the piston
(Figure 50).




FIGURE 50. REMOVING RIDGE FROM THE CYLINDER

’ ‘ Pushing and forcing the piston from the
) cylinder before the ridge is removed can

crack the piston rings or damage the piston lands.

. Turn the crankshaft until the piston is at the
bottom of its stroke and remove the connecting
rod bolts. Lift the rod bearing cap from the rod
and push the rod and piston assembly out
through the top of the cylinder using a hammer
handle. Avoid scratching the crankpin and
cylinder wall when removing the piston and rod.

Mark each piston and rod assembly so they can be returned to
their respective cylinders after overhaul. Keep connecting rod
bearing caps and bearings with their respective rods.

. Remove the piston rings from the piston with a
piston ring spreader.

. Remove the piston pin retainers and push the
piston pin out. ’

. Clean the piston ring grooves with a groove
cleaner or the end of a piston ring filed to a sharp
point (Figure 51). Care must be taken not to
remove metal from the groove sides.

Do not use a caustic cléaning solvent or wire brush for
cleaning pistons.

8. Check for wear or breaks at the ring lands using a
- new ring and feeler gauge as shown in Figure 52.
Replace the piston when the side clearance
exceeds that shown in DIMENSIONS AND
CLEARANCES section. If any piston is badly
scored or burred, loose in the cylinder, has badly
worn ring grooves or otherwise is not in good
condition, replace it. ’

9. Check the clearance 90° from the axis of the
piston pin and below the oil control ring.
Clearance should be .0055 to .0075 inch (.1397 to
.1085 mm). If not,_replace the piston and check
the cylinder for possible reconditioning. ‘

.,
FIGURE 52. CHECKING RING SIDE CLEARANCE

Piston Pins: Each piston pin should be a thumb push

-fit into its piston at room temperatures. If the pin is

excessively loose, install a new one (available as
standard or .002 inch oversize). :

Rings: Inspect each ring carefully for fit in the piston
grooves and seating on the cylinder wall. Fiteach ring
to the cylinder wall at the bottom of its travel, using a
piston to square the ring in the bore. Check the gap
with a feeler gauge. It should be .010 inch (.254 mm).
If the gap is too small, file the butt ends of the rings.
Do not use rings that need a lot of filing, they will not
seat properly on the cylinder walls. If oversize pistons
are used, use the correct oversize rings.

Connecting Rods: Clean the connecting rods and
check each for defects. Check the connecting rod
bushings for proper clearance with the piston pin.
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FIGURE 53. PISTON RINGS

. Clearance should be .0002 to .0007 inch (.0051 to
.0178 mm).
Checking Bearing Clearance With
Plastigauge: .
1. Make certain that all parts are marked or iden-
< tified so that they are reinstalled in their original
positions.

2. Place a piece of correct size Plastigauge in the
bearing cap the full width of the bearing insert
about 1/4 inch (6 mm) off center (Figure 54).

3. Rotate the crank about 30° from bottom dead
center and reinstall the bearing cap. Tighten the
bolts to the torque specified in ASSEMBLY
TORQUES AND SPECIAL TOOLS section. Do
not turn the crankshaft.

4. Remove the bearing cap. Leave the flattened

. Plastigauge (adhered to crankshaft) and com-
pare the widest point with the graduations on the
Plastigauge envelope to determine clearance.

Installation of Piston Assemblies:
1. Turn the crankshaft to position one rod bearing
journal at the bottom of its stroke.
2. Lubricate the corresponding piston assembly and
_inside of the cylinder.
3. Install the bearing insert in the rod.
4. Compress the rings with a ring compressor and

position the piston and rod assembly in the
cylinder block.
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The connecting rod numbers or witness marks should always
face the camshaft (top) side of engine.

5. Tap the piston down into the bore with the handle
end of a hammer until-the connecting rod is
seated on the journal.

6. Install the bearing cap on the rod with the witness
marks and stamped reference numbers matching
the marks on the rod.

7. Install and tighten the bolts to the specified
torques. The bearing cap must be tapped several
times to properly align it with the rest of the
connecting rod. Clearance varies on the journal if
this is not done.

8. Install the remaining pistons and rods in the same
manner. Crank the engine over by hand to see
that all bearings are free.

CYLINDERS

The cylinder walls should be free of scratches, p|tt|ng
and scuffing. Check each with an inside reading
micrometer for out-of-round and wear. The bore
should measure between 3.2495 and 3.2505 inches
(82.5373 and 82.5627 mm) and be less than .001 inch
(.025 mm) out-of-round. Check each cylinder for
taper, out-of-round and wear with a cylinder bore
gauge, telescope gauge or inside micrometer
(Figure 55). '

- If necessary, rebore the. cylinder to fit the next

available oversize piston. Pistons and rings are
available in .005, .010, .020, .030 and .040 inch

@“.‘:u \\

{
- il

FIGURE 54. MEASURING BEARING CLEARANCE WITH
PLASTIGAUGE



bore with coarse hone (100 grit), then complete
honing with finish hones (300 grit). 4
2. Anchor the block solidly for either vertical or
A : horizontal honing. Use either a drill press or
heavy-duty drill which operates at approximately
250 to 450 rpm.

’ 3. Lower the hone into the cylinder until it protrudes
il J " 1/2to 3/4 inch past the end of the cylinder. Rotate
| 4 the adjusting nut until the stones come incontact -

0| |2
!l”" ||m“ ))“l ~ with the cylinder wall at the narrowest point.
]

hl” g : : 4. Turn the hone by hand. Loosen the adjusting nut

|h| s . i until the hone can be turned. B
% ,' di

. Connect driill to hone and start drill. Move the
]““ T i @y hone up and down in the cylinder approximately . .
,@ = 40 cycles per minute. Usually the bottom of the ~

A\ gy 7 cylinder must be worked out first because it is
= : / A

[&)]

smaller. Then when the cylinder takes a uniform
diameter, move the hone up and down all the way
through the bore. Follow the hone manufacturer's
recommendations for wet or dry honing and
oiling the hone.

6. Check the diameter of the cylinder regularly
during honing. A dial bore gauge is the easiest
method but a telescoping gauge can be used.

FIGURE 55. MEASURING CYLINDER

oversize.  If the cylinders do not need refinishing, Check the size at six places in the bore; measure
remove any existing ridges from the top of the wall. twice atthe top, middle and bottom at 90° angles.
» 7. When the cylinder is approximately 0.002 inch
A reboring machine is used when going to oversize (.0508 mm) within the desired bore, change to
pistons. The following repair data cover honing to - fine stones and finish the bore. The finish should
oversize by use of a hone. not be smooth but as shown in Figure 56.
L 8. Clean the cylinder block thoroughly with soap,
Repair - : water and clean rags. A clean white rag should
1. A hone can be used to rebore a cylinder. Remove . not be soiled on the wall after cleaning is

stock to 0.002 inch (.051 mm) undersize of finish complete. Do not use a solvent or gasoline since

AVOID THIS FINISH PRODUCE CROSS HATCH SCRATCHES
FOR FAST RING SEATING

FIGURE 56. CORRECT HONE FINISH
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they wash the oil from the walls but leave the
metal particles.

9. Dry the crankcase and coat it with oil.

Coat cylinder walls as soon as possible. After washing with
soap and water, oxidation takes place and forms afine layer of
rust within minutes.

CAMSHAFT BEARINGS

The camshaft bearings should be replaced if the
clearance to the camshaft is greater than specified,
the bearings show cracks, breaks, burrs, excessive
wear, or other defects. The camshaft to bearing
‘clearance should be .0012 to .0037 inch (.0305 to
.0940 mm). To check the rear bearing, remove the
expansion plug at.the rear of the crankcase.

PRESS BEARING
"FLUSH WITH
FRONT CRANK-

- CASE SURFACE

+PRESS BEARING

1 FLUSH WITH

BOTTOM OF
RECESS

REAR
BEARING

@<L ALIGN OIL

HOLES

FRONT
BEARING

FIGURE 57. CAMSHAFT BEARINGS

Press new bearings into place (Figure 57). Press the
rear bearing flush with the bottom of the expansion
plug recess. Press the front bearing in flush with the
crankcase front surface so the oil passages are
aligned. Do not attemptto ream the bearings, they are
a precision type. After the rear bearing is installed,
insert a new expansion plug in the recess using
sealing compound, and expand it into place with
sharp blows at its center. .

Installation, Camshaft Assembly:
1. Install the key and press the camshaft gear on its
shaft.

2. Install the governor components.
3. Slide the thrust washer onto the shaft.

4. Lay the engine on side or end and insert the push
rod tappets.

5. Instaill the camshaft assembly in the engine. Align
the timing marks on the camshaft gear and
crankshaft gear (Figure 59).

6. Replace the push rods and fuel transfer pump.

7. When the engine is reassembled, install the
injection pump following the steps in FUEL
SYSTEM section. This step is critical.
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CAMSHAFT
PRESSED IN

W~ CRANKSHAF T
o GEAR

FIGURE 58. CAMSHAFT END PLAY

CRANKSHAFT, MAIN BEARINGS AND OiL

SEALS ,

The DJB welder series of engines use a counter-
balanced, ductile iron crankshaft. To increase the
shafl's fatigue durability, all crankpin fillets are shot-
peened during - manufacturing. The 2-cylinder
crankshafts ride on two lead-bronze bearings, the
front one housed in the crankcase and the rear onein
the bearing plate.

Removal: '

1. Remove the lock ring and retaining washer in
front of the crankshaft gear.

2. Pull off the crankshaft gear. It has two, 1/4-20
UNC tapped holes for attaching a gear pulling
ring. Use care not to damage teeth ifthegearis to
be reused.

3. Remove the oil pan,-piston, and connecting rod.

THESE MARKS
MUST COINCIDE
WHEN INSTALLING
TIMING GEARS

A2561

FIGURE 59. TIMING MARKS



©2-NO, 10-32
SCREWS

FIGURE 60. REMOVING CRANKSHAFT GEAR

4. Remove the
crankcase.

‘5. Remove the crankshaft from crankcase.

rear bearing plate from the

Inspection: Clean the crankshaft and blow out all oil
passages. Check journals for out-of-round, taper,
grooving or ridges. Pay particular attention to ridges
orgrooves on either side of the oil hole areas. Unusual
conditions here often point to previous neglect of oil
changes.

If journal dimensions are not within _limits or the
journals are scored, regrind the crankshaft.

Crankshaft Regrinding: Crankshaft grinding requires
a trained, experienced operator with precision equip-
ment. " ‘

Special procedures must be observed when rework-
ing diesel crankshafts. In addition to machining, the
crankshaft must be shot-peened and super-finished.

Failure to shot-peen crankshaft and crankpin
A fillets is likely to cause early failure.

When the shaft is machined, follow this data and

Figure 61 to shot-peen each crankpin fillet.

1. Almen gauge reading, .012-A.
2. Peen with .019 inch diameter cast steel shot.
3. Peen for 15 'seconds on each crankpin fillet.
4. Mask off connectihg rod bearing areas.

Undersize béarings and connecting rods are available
to rework the shaft to .010, .020, and .030 inch,
undersize.

Main Bearings: Replace main bearings if clearances
are greater than limits, bearings worn, grooved or
broken (see Installation of Crankshaft and Bearings).
Precision replacement bearing inserts and thrust
washers are available for all main bearings. Do not
ream the bearings.

Align the oil holes and press the new bearingsinto the
front and rear housings.

Rear Qil Seal: The rear oil seal is in the rear bearing
plate. If damaged, drive it out from the inside of the
plate. Using the oil seal guide and driver tool, installa
new seal with the rubber lip facing outward (open side
of seal inward), Figure 57. Drive the new seal flush
with the rear surface of the bearing plate. Leave the
seal installer on during bearing plate installation to
protect the oil seal.

Installation of Crankshaft and Bearings: After each

- installation step, check the crankshaft to be sure itis

not frozen into place.

1. Press the front and rear main bearings into place,
aligning the bearing and bearing housing oil
holes. Do not attempttodrive abearing into acold
block or rear bearing plate.

. 3/16 7 (4.86 mm) .
THESE SURFACES .
N : ) TO BE SHOT-PEENED _ ..
: — - o — : .

15716 77 (23.70 mm)

OPERATION

M

THIS AREA TO BE MASKED
DURING SHOT-PEENING

FIGURE 61. SHOT-PEENING CRANKSHAFT
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FIGURE 62. MAIN BEARING HOUSING

. Install the thrust washers and locking pins.
.-Oil the bearing surfaces and install the crankshaft — -

from the rear of the crankcase, through the rear
bearing plate hole.

. Mount and secure the rear bearing plate.
. Heat the timing gear on an electric burneroroven

to about 350°F (177°C). Install the key on the
crankshaft, then drive the gear into place. Install
the retaining washer and lock ring.

. Check the crankshaft end play. Use enough rear

bearing plate gaskets or shim and gaskets to
provide .010 to .015 inch (.254 to .381 mm) end
play. If gaskets of more than .015 inch (.381 mm)
total thickness are required, then use a steel shim
of proper thickness and a thin gasket on each side
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of shim. This avoids excessive gasket compres-
-sion and maintains boit torque: - - - - -

See Installation of Piston Assemblies for installing pistons.

OIL PUMP

Mount the oil pump with the intake cup parallel with -
the bottom of the crankcase. Then install the oil base
with a new gasket. :

CRANKCASE

If the crankcase requires replacement, a new set of
injection pump shims will be furnished with the new
crankcase. These must be used, and in addition, the
injection pump must be retimed to the engine.




GENERATOR

If a major generator repairshould become necessary,
have the equipment checked and repaired by a
competent electrician who.is.thoroughly familiar with
electric generating equipment. Continuity tests can
.be performed without disassembling the generator. ¢

MAINTENANCE

The generator normally requires little care besides
cleaning. However, give a periodic inspection
(1000 hours) of the brushes, commutator and collec-

.o . TOWARD SPRING

tor rings. If they require service, refer to the ap-

propriate section following.

GENERATOR DISASSEMBLY

Disassembly procedure for the generator (Figu re_63)>
is largely self evident and follows a natural sequence.

Remove the cover band and the end bell cover. -

Remove all brush springs by pressing down on the
spring holder and out as shown in Figure 64. Lift all
the brushes from their guides.

Remove nuts from generator frame through studs.
Tap end bell back until it is free of the armature
bearing, then lift it off.

Provide blocking under the rear of the engine for

. support. Slots in engine-to-generator adapter provide -

for prying the generator frame loose. Pull the
generator frame straight back over the armature
using care not to let it catch or drag on the armature.

INSTALL BRUSHES
. WITH BEVELLED TOP
= SLANTING DOWN

HOLDER

TO REMOVE BRUSH
SPRING PRESS
SPRING HOLDER ]

DOWN AND OUT AS . i

SHOWN IN BROKEN :

LINES.

FIGURE 64. BRUSH, HOLDER & SPRING

Turn the armature nut out to the end of the armature
through stud. While pulling outward with one hand
under the armature, strike a sharp endwise blow on
the nut to loosen the armature. Remove the armature
and blower as an assembly. The blower is keyed and
pressed onto the armature and is keyed with atapered
fit onto the engine crankshaft. .

. If the armature does not come loose, place a heavy

brass rod on the armature shaft near the ball bearing
and strike a sharp downward blow on the rod with a
‘hammer. Rotate. the: armature half turn before

1- ADAPTER 8- CLIP 15-. BELL

2- KEY 9- STUD 16- COVER

3- SCREW 10- SHOE 17- BAND

4.-BLOWER 11- COIL ASSEMBLY, FIELD 18- STUD

5- PLATE 12- FRAME 19- EYE

-6 ARMATURE ASSEMBLY 13- CLIP 20- COIL SET, INTERPOLE
7- BEARING 14- RIG ASSEMBLY 21- INTERPOLE

.FIGURE 63. GENERATOR ASSEMBLY
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repeating. Do not strike the commutator, collector
rings or bearing.

BRUSHES AND SPRINGS

Inspect brushes periodically. Brushes worn to
5/8.inch (16 mm) should be replaced. Use replace-
ment brushes specified in the parts list for this welder.
Other brushes may look identical but have entirely
different electrical characteristics. Replace springs if
-damaged or if proper tension is questionable. To
remove the brush, press down on the spring holder
and out (Figure 64). Then lift the brush from the
guide. Spring tension for the DC brushes is 30 to
34 ounces (851 to 964 g) and for the AC brushes is 16
to 20 ounces (464 to 567 g). Always replace a brush
spring if it's twisted, bent or broken.

Rapid brush wear may be caused from high mica
between commutator bars, rough commutator or
collector rings or from a deviation from “neutral”
position in the adjustment of the brush rig.

BRUSH RIG POSITION

Check the reference mark on the edge of the brush rig
and if necessary align it with the boss in the end bell
(Figure 65). If the brush rig is adjusted so thatthereis
arcing of the brushes, brush wear will be rapid,
voltage and current will not hold steady and the
generator may overheat.

Never bend the constant-pressure spring over
the edge of its support.

Whenever a new brush rigorarmature isinstalled, the

brush rig must be adjusted to the point where the
brushes do not arc, regardless of where the witness
mark falls. This is commonly known as the neutral
brush position.

For determining neutral position, perform the follow-
ing steps:

1. Attach a voltmeter (0 to 75) across the welding
output terminals of the welder and start the
welder. With no load, loosen the brush rig moun-
ting screws and adjust the position of the brush
rig until the higher voltage is obtained as in-
dicated on the voltmeter. Tighten one brush rig
screw and mark the brush rig with a pencil at a
mounting screw boss.

2. Weld and note if sparking occurs at the brushes
during welding. To correct, move the brush rig
slightly in either direction (preferably with ar-
mature rotation) until sparking is no longer
noticeable while welding.

3. After final setting is reached, make a permanent
mark on the brush rig (Figure 65).

The final adjustment will be a compromise between welding
characteristics and sparking at the brushes.

4. Stop the welder and remove the voltmeter. Be
sure all brush rig mounting screws have been
tightened after final adjustment.
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ALIGN YELLOW PAINT OR CHISEL
REFERENCE MARK ON BRUSH RIG
TO TOUCH EDGE OF END BELL NEAR
.BRUSH RIG MOUNTING SCREW.

FIGURE 65. BRUSH RIG NEUTRAL POSITION

Whenever a welding arc is struck, some sparking will occur at the
brushes and is normal.

COLLECTOR RINGS

If collector rings become grooved or out-of-round, or
the brush contact surface becomes pitted or rough so
that good brush seating cannot be maintained,
remove the armature and refinish the collector rings
in a lathe. If the commutator appears to be rough or
scored, refinish it at the same time. Remove or
adequately shield the ball bearing during refinishing.

COMMUTATOR

The commutator gradually wears with use. If the
proper brushes have been used, and they have been
replaced at the proper intervals, this wear will be slow
and even. Under dusty conditions or if improper
brushes have been used, the wear may be
accelerated. Improper or excessive cleaning with
sandpaper may cause the commutator to become
grooved or out-of-round. Refinish in a lathe.

TURNING COLLECTOR RINGS OR COM-
MUTATOR (Using a Lathe) .

When a collector ring or commutator becomes groov-
ed, worn out-of-round or pitted, it should be turned
true on a lathe. This operation is easily performed by
any qualified lathe operator. Remove the armature
and center accurately on the lathe. Turn the com-
mutator or collector ring enough to provide a pertect-
ly true surface. Tool marks can be removed by using -
number 240 sandpaper.

After turning the slip rings, cut a slight chamfer on
them to remove burrs and sharp edges. This reduces
the possibility of a “flash over” between the rings.
After turning the commutator, the mica insulation
between the commutator bars must be undercut as
described in the paragraph Undercutting The Mica
Insulation.

Always install new brushes after servicing slip rings and com-
mutator.



BRUSH

COMMUTATOR

COMMUTATOR BARS WORN
BELOW LEVEL OF MICA™
SEPARATORS CAUSE SPARKING
JUMPING, NOISY BRUSHES

FIGURE 66. HIGH MICA CONDITION OF COMMUTATOR

UNDERCUTTING THE MICA INSULATION

‘When the commutator wears down so that the mica
insulation between any bars comes in contact with

the brushes, it will cause the brushes to “jump”, spark,
be noisy in operation and wear rapidly. Sparking
brushes lower the efficiency of the generator and
burn the commutator (Figure 66). When a “high mica”

condition exists or after commutator has been turned

on a lathe, mica insulation requires undercutting. A
typical tool for this is shown in Figure 67.

To undercut the mica, center the cutting tool overthe
mica and with a firm, steady pull draw the tool the
length of the commutator. ) o

m Be careful 'not to draw the undercutting tool
‘into the slip rings. .

‘Repeat the cutting operation until the mica has been

cut down to approximately 1/32 inch (.80 mm) below
the surface of-the commutator.. As each section of
mica is cut to the proper depth, proceed to the next
one until all are equally undercut. If any burrs are

present along the edges of the bars after the mica is

undercut, carefully remove them. This is done by
holding a piece of number 240 sandpaper against the
commutator with a perfectly flat piece of wood while
the commutator is turning rapidly. Before putting the
armature back into service, be sure to blow or brush
all mica dust, metallic particles, etc. from the com-
mutator grooves and surface. The edges of the bars
on the larger commutators should be beveled to
assure a good edge.

TESTING WINDINGS

An ohmmeter and an armature growler are required
for the various tests. Before making any tests, lift all
brushes in their holders and disconnect the load
circuit wires from the welder. if the armature tests
defective, the practical repair is to replace it. If a field
coil tests defective, replace the entire coil assembly
unless the trouble is in one of the external leads. Then
it can be repaired as required.

HACK SAW WOODEN

BLAE

TOWARD HANDLE

BLADE '

WRONG WAY
TO GRIND
~ TEETH .

MICA I

RIGHT WAY
GRIND BLADE TO TO GRIND
WIDTH OF MICA . TEETH

FIGURE 67. UNDERCUTTING COMMUTATOR MICA

ARMATURE GROUND TEST

To test the armature for a grounded condition, lift or
remove the brushes so that none contact the com-
‘mutator or collectorrings. Using the ohmmeter, place
one test prod on the commutator and the other test

.- prod on a bare, clean part of the armature shaft
[(Figure 68). The test prods must make good electrical

contact. If the chmmeter shows continuity, the DC
winding or commutator is grounded, replace the
armature. .

To test the AC winding, place one prod on one of the
collector rings and the other prod on the armature
shaft (Figure 69). If the ohmmeter indicates continui-
ty, the AC winding or a collector ring is grounded.
Replace armature.

AﬁMATURE OPEN CIRCUIT TEST

Armature AC windings may be tested for an open
circuit without armature removal. Testing DC win-
dings requires armature removal and the use of an
armature growler.



ONE PROD ON COMMUTATOR, ONE PROD ON
ARMATURE SHAFT.

FIGURE 68. ARMATURE DC GROUND TEST

To test the AC winding, be sure all brushes are lifted
or removed. Place one prod on each of the collector
rings (Figure 70). If the ohmmeter indicates continui-
ty, the AC winding is okay. If it doesn't, the AC
winding is open and the armature should be replaced.

OHMMETER ~

"ONE PROD ON SLIP RING, ONE PROD ON
‘ARMATURE SHAFT. ’

FIGURE 69. ARMATURE AC GROUND TEST

To test the DC winding, place the armature in a-

growler. With the growler current on, pass a smooth
steel strip across the commutator segments
(Figure 71). Repeat all around the commutator. At

OHMMETER

ONE PROD ON EACH SLIP RING.’

FIGURE 70. ARMATURE AC OPEN TEST
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some point around the comfnutator, a spark should
occur as the strip contacts two adjacent segments.
Rotate the armature slightly and repeat the test.

Continue until a spark is obtained between all adja- -

cent segments. If no spark is obtained at some point,
an open circuit is indicated. Replace an open cir-
cuited armature with a new one.

A short circuit in the winding might prevent sparking. This
condition may be indicated by the short circuit testdescribed in the
next paragraph. :

COMMYTATOR

FIGURE 71. ARMATURE DC OPEN TEST

ARMATURE SHORT CIRCUIT TEST

To test for a short circuit, place the.armature in a
growler. With the growler current on, hold a steel strip
about 1/2inch (13 mm) above the armature
laminations (Figure 72). Pass the strip back and forth

FIGURE 72. ARMATURE SHORT CIRCUIT TEST

over the laminations. Cover as much of the laminated
area as possible. If the strip is magnetically attracted
to the armature at any point, a short circuit is
indicated. After testing in one position, rotate the
armature slightly in the growler and repeat the test.
Continue until a complete revolution of the armature
in the growler has been made. Replace a short
circuited armature with a new one.




~OHMMETER

ONE TEST PROD TO GENERATOR FRAME. OTHER
TEST PROD TO COIL ASSEMBLY.

FIGURE 73. GROUND TEST FOR FIELD WINDINGS

. TESTING FIELD WINDINGS FOR
GROUNDS

To test a coil assembly for a ground, disconnect its
external leads and touch one test prod to theterminal
of one of its leads and the other test prod to the
generator frame. Continuity indicates the coil
assembly is grounded (Figure 73). The ground may
be in a coil, coil connection or coil lead. Repair or
replace as required. Repeat procedure for each coil
assembly.

" TESTING FIELD WINDINGS FOR
OPEN CIRCUIT

To test a coil assembly for an open circuit, disconnect
its external leads and touch one test prod to the
terminal of one coil winding lead and the other test
prod to each of the other leads of the coil winding in
turn (Figure 74). If the ohmmeter indicates infinity,
the field coil circuit is open. If the open circuit is
caused by a connection between coilsorin a coil lead,
the trouble can be repaired. If itisinside the coil itself,
the entire coil assembly must be replaced. Repeat the
procedure for each coil assembly.

OHMMETER

ONE TEST PROD ON EACH FIELD COIL LEAD

FIGURE 74. OPEN TEST FOR FIELD WINDINGS
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BALL BEARING

If armature ball bearing replacement becomes
necessary, pull the bearing from the shaft with a
suitable bearing puller. Be careful not to damage the
armature shaft because it must remain true to serve as
a turning center when refinishing the commutator or

collector rings. Drive the bearing-on tothe shoulder of
the shaft.

The bearing is prelubricated, double sealed and normally requires
no service. However, when rebuilding the engine or generator, or if
the bearing ever becomes noisy, replace it. .

GENERATOR ASSEMBLY
1. Clean and inspect all mating surfaces. Surfaces
should be free of nicks and dirt.

2. Coat mating area between the generator shaft
and the engine crankshaft with a thin film of
lubricating oil,iMolykote or equal.

3. Assemble the armature through stud to the
engine crankshaft with required torque.

4. Check to see that the key is in the crankshaft.

5. Slide armature over the through stud and ontothe -

crankshaft being careful not to let the weight of
the armature rest on the through stud.

6. Install baffle ring, when used.

7. Assemble generator through studs to the adapter
with required torque.:

' ‘Do, not tighten the armature or rotor
through stud before mounting the frame -

and bearing support. If this procedure is not followed,
‘misalignment may occur shortening the life of the rear main
and outboard bearings. Also, cranking torque requirements
could be doubled, resulting in damage to the commutator and
DC brushes of the starter.

8. Install the bearing support. Tighten frame to
required torque.

9. Now torque down the armature through-=stud nut.
Because the frame and bearing support were
tightened before tightening the armature, the
armature and frame are aligned.

10. Tap the bearing support in the horizontal and
vertical plane with a lead hammer to relieve
stresses on the components and then recheck the
torque.

11. Reconnect the wire leads to the engine.

12. Reinstall the battery cables.

13. Align the brush rig. -




CONTROL

If any control equipment fails to function properly,
replace the defective parts with a new part ratherthan
try to repair the old part. Check all electrical connec-
tions and contacts whenever servicing control equip-
ment.

When disassembling controls, tag each lead that is to

be removed, and mark the lead connection point on
the tag to assure correct connections when assembl-

ing.

m Always disconnect the battery (electric start
units) whenever servicing controls to avoid

accidentally starting the unit and causing personal injury.
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- GENERATOR TROUBLESHOOTING -

[39]

LOW OR NO AC OUTPUT

NATURE OF TROUBLE

I

CAUSE/REMEDY

Microswitch DC contacts .stuck open

Poor brush contact

Brush shunt broken‘

Loose connections at slip ring brush terminals
 Slip rings shorting

Open circuit, short circuit or ground in -
generator

Faulty AC load and/or connections

" Blown control panel fuse (Canadian models)

Replace microswitch

Brushes mcorrectly mstalled (bevel must be toward
spring holder)..

Brushes not well seated (operate under light load
until seated).

Brushes worn shorter than 5/8 inch (16 mm).

. Replace.

Incorrect brush spring tension (see “BRUSHES
AND SPRINGS").

Incorrect brushes. Replace.
.

Check brush shunts with an ohmmeter. Replace if
necessary.

Check and tighten connections.

Dirt, dust, grease or oil shorting out nngs Clean
with suitable solvent.

Make generator tests per text.

Open or short load circuit. Check load and
connections.

Check fuses and replace as needed.

3 ‘ AC OUTPUT WHEN WELDING : X
NATURE OF TROUBLE [ CAUSE/REMEDY
Microswitch AC contacts stuck closed Replace. ) oo
GENERATOR OVERHEATING '
NATURE OF TROUBLE | ' CAUSE/REMEDY_

Welding operation too long without correct
periods of no-weld operation

Poor generator ventilation

Arcing brushes during normal operation

Follow duty cycles recommended in OPERA TION
section. A )

Obstructed generator inlet or outlet. Clean.

Generatorvdirty. Clean with low pressure, 35 psi
(242 kPa) or less, compressed air.

See troubleshooting “Excessive arcing of brushes.”
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LOW OR NO DC WELDING OUTPUT

- CAUSE/REMEDY

NATURE OF TROUBLE

Poor brush contact

Broken brush leads

Loose connections at brush terminals

Insulating film or commutator
Brush rig not in neutral position

Open circuit in rheostat

DC open, short or ground in generator

Brushes incorrectly installed (bevel must be toward
spring hqlder). ‘

Brushes not well seated (operate under light load
until seated).

Brushes worn shorter than 5/8 inch (16 mm).
Replace.

Incorrect brush spring tension (see “BRUSHES
AND SPRINGS"). )

Incorrect brushes. Replace.

Check brush shunts with an ohmmeter and replace
defective brushes and teads.

Check and tighten connections.

Clean with sandpaper, commutator stone and biow
out dust. Do not use emery cloth.

Reposition as described in “BRUSH RIG
POSITION.”

Check rheostat with ohmmeter and repair or replace.

Make DC generator tests per text.

NOISY BRUSHES

e,

NATURE OF TROUBLE

CAUSE/REMEDY

Brushes incorrectly installed

Incorrect brush spring tension.

DC brushes arcing from high mica

Brushes reversed in holder (bevel must be toward
spring holder). :

See “BRUSHES AND SPRINGS.”

Undercut mica. Follow procedures under

“UNDERCUTTING MICA INSULATION."

EXCESSIVE ARCING OF BRUSHES

NATURE OF TROUBLE

CAUSE/REMEDY

Brushes not seated properly

Dirty commutator or slip rings

Brush rig out of neutral position

Rough commutator or slip rings

Open circuit in armature

Operate welder at reduced load until seated

Clean with low pressure (35 psi (242 kPa) or less).
filtered, compressed air or with lint-free cloth.

See “BRUSH RIG POSITION.”

Turn down with a lathe. Refer to “TURNING

' COLLECTOR RINGS OR COMMUTATOR.”

Make test per text. Replace if open.
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! ‘ PARTS LIST

AAAA
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FLOZ
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TYPICAL 120/240 VOLT MODELS
.SPECT '

'WEF. DES. DESCRIPTION
Al Resistor & Plug Assy
B1 Starter & Solenoid
BT1 Battery, 12-V.
Fi Fuse, 30 A.
G1 Generator
G2 __Alternator-Flywhee!
. HR1,3 Plug - Glow
HR2 Heater Manifold
*J1 Receptacle - Duplex
J2 Connector
R1 Rheostat, 3.5 Ohm, 100 W
"R2 Resistor Corrib, 5.5 Ohm, 160 W
S1 Switch, Gov. Control
S2 Switch, Preheat
S3 Switch, Start
S4 Switch, Low Oil Press
VR1 Voltage Regulator
w1 Lead Assy
W2 Lead Assy

i

- 120-Volt Receptacle Shown

6.0DJB-331E
6.0DJB-5331E
6.0DJB-332E
6.00JB-5332E
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| GOVERNOR
CONTROL SW.

_ RESISTOR & PLUE ASSY _ _

-- ' R
CONNECTOR ' Y
o
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| PREWEAT Sw.
HRI SHR2 . J
HR3! ' 153 ) ] \\
ART 4 N
S’ ST, SW. \

VOLTAGE
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- Wi

TYPICAL 120/240 VOLT MODELS
PRIOR TO SPEC T

PARTS LIST

REF. DES. DESCRIPTION
A1 Resistor & Plug Assy
B1 Starter & Solenoid
BT1 Battery, 12 V.
CR1 Rectifier - Bridge
F1 Fuse, 20 A.
G1 Generator
G2 Alternator - Flywheel
HR1,3 Plug - Glow
HR2 Heater - Manifold
*J1 Receptacle - Duplex
R1 Rheostat, 3.5 Ohm, 100 W.
R2 Resistor Corrib, 5.5 Ohm, 160 W.
S1 Switch, Gov. Control
S2 Switch, Preheat
S3 Switch, Start
S4 Switch, Low Oil Press
VR1 Voltage Regulator
W1 Harness - Voltage Regulator

* - 120-Volt Receptacle Shown

6.0DJB-331E
6.0DJB-5331E
6.0DJB-332E
6.0DJB-5332E
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PARTS LIST

e -~

1 "0 veiow REF. DES. DESCRIPTION
- REAR ViEw _oF CONTRXL ~ § [ Lo - A1 Resistor & Plug Assy
-3 : ' 1% L2 B1 Starter & Solenoid
PR BT1 Battery, 12V
; ool 3 F1 Fuse, 30 A.
. ' B Ik F2, 3 Fuse, 15 A.
GOVERNOR . H
CONTR:‘L W, _ RESISTOR & PLUG ASSY __ . G1 Generator
r"ﬁ:'} ' G2 Alternator - Flywheel
) \_‘j ' HR1,3 Plug - Glow
e ; j‘th HR2 Heater - Manifold
e ‘ ! 1 Receptacle - Duplex
' T80 £ J2 Connector
) | E R1 Rheostat - Lead Assy
"“‘“‘]‘f‘ R2 Resistor Assy
+ y Sh S1 Switch - Gov. Control
}u/) S2 Switch Pre-Heat
gz L4 P S3° Switch - Start_
STAR T - AN S4 Switch, Low Oil Press
TB1 Terminal Block
VR1 Volt Regulator
: ~a W1 Lead Assy
\_F2 1 w2 Lead Assy
| S Aé/"— w3 Jumper - Solenoid S2 - S3
BT - <
S °'_-W—fT_<- * - 120-Volt ReéeptacleShown

6.00JB-331E38
6.0DJB-5331E38
6.0DJB-332E38
6.0DJB-5332E38
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967-1033 (10-78)
DJB WELDER

INTRODUCTION

This catalog applies to the standard 200 ampere DJB Welder. Parts are arranged in groups of related items. Each
illustrated partis identified by a reference number corresponding to the'samereference number in the parts list for
that group. Parts illustrations are typical. Using.the Mode! and.Spec No. from the nameplate, select parts from this
catalog that apply to your welder. Uniess. otherwise mentioned in the description, parts are interchangeable
between models. Right.and left sides are determined by facing the engine end (front) of the welder.

WELDER DATA TABLE

ELECTRICAL DATA
MODEL & SPEC £ -DC OUTPUT AC OUTPUT
- AMPS VOLTS DUTY CYCLE WATTS - r VOLTS HERTZ
6.0DJB-331E/* .200 28 , 50% 3500 120 60
6.0DJB-332E/* 200 28 50% 3500 240 60
6.0DJB-5331E/* T 200 28 50% 2500 120 - 50
6.0DJB-5332E/* 200 28 P 50% 2500 - 240 50

*

- The Specification Letter advances (Rto S, Sto T, etc.) wiih manufacturing changes.

£ - New model designations shown, began during 1969. Previous designations did not use a decimal
in the kW rating. EXAMPLE: 6.0DJB was formerly 6DJB. . :

NOTE: Hertz is a unit of frequency equal to one cycie per second.

NOTICE!

ITEMS REFERENCED AS OPTIONAL INDICATE PART IS FACTORY INSTALLED
AND MAY NOT BE APPLICABLE TO ALL MODELS. FOR FIELD CONVERSIONS
ADDITIONAL PARTS ARE USUALLY REQUIRED.
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REF.
NO.

—

29
an

S

31

32
33

-34
34

35

36
37

CYLINDER HEAD

PART QTy. PART
NO. USED DESCRIPTION
110-1546 1 Head, Cylinder
110-1223 : 1 Gasket, Head
GUIDE, VALVE
110-1501 4 Standard
110-1501-01 4 .001" Oversize
INSERT, VALVE SEAT (Intake & Exhaust)
110-1268 4 Standard
110-1268-02 4 .002" Oversize
110-1268-05 4 .005"” Oversize
110-1268-10 4 .010" Oversize
110-1268-25 4 .025" Oversize
©110-1320 2 Valve, Intake
110-1278 2 Valve, Exhaust, Stellite
110-1221 4 Spring, Vaive
110-1220 4 Retainer, Valve Spring
110-0858 8 Lock, Valve Spring Retainer
110-0859 4 Cap, Vaive Stem
509-0090 2 Seal, Oil, Intake Valve -
. R Includes Retaining Rings
ARM, ROCKER .
115-0128 2 Exhaust
115-0129 2 Intake
809-0042 1 Screw, Oil Line, Rocker
Cover
115-0127 4 Ball, Rocker Arm
115-0150 4 Nut, Lock - Rocker Arm
115-0152 4 Stud, Rocker Arm
115-0149 4 Rod, Vaive Push (Steel)
115-0195 4 Tappet, Valve
115-0196 1 Guide, Push Rod
115-0151 4 Shield, Push Rod
509-0084 8 Seal, Push Rod Shield
115-0155 8 Washer, Spring Retaining
115-0146 4 Spring, Shield Retainer
115-0197 1 Cover, Rocker
120-0628 1 Line, Oil, Rocker Cover
115-0130 1 Gasket, Rocker Cover
110-1264 5 Screw (3/8-16 x 4-1/4")
Cylinder Head Mounting
800-0503 6 Screw (3/8-16 x 1-3/4")
Cylinder Head Mounting
526-0174 5 Washer, Cylinder Head
114-NN22 4 Screw, Exhaust Manifold
403-0707 1 Bracket, Lifting (Includes
Hardware)
11U-0546 2 Gasket, Glow Plug
333-0106 2 Piug, Glow (12 Volt) -
- Includes Gasket
WASHER,LOCK
850-0045 4 5/16" Rocker Cover and
' Lifting Bracket Mounting
850-0060 1 1/2" - Lifting Bracket
Mounting
SCREW, ROCKER COVERAND LIFTING BRACKET
MOUNTING
800-0038 2 5/16-18 x 3-1/4"
800-0030 2 5/16-18 x 1-1/4"
800-0091 1 1/2-13 x 1-1/4"
526-0130 1 Washer, Flat
'403-0826 2 Spacer, Lifting Bracket

, VALVE AND ROCKER
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REF.
NO.

~Now,

10
12
13

14

15
16

17
18

18A
19

20

21
22
23
24

25

26
27

28

PART
NO.

110-1330
101-0337

101-0386

QTy.
USED
1

1
1

CRANKCASE AND OIL BASE

PART
DESCRIPTION

Block Assembly, Cylinder
(Includes Parts Marked *)
*Plate, Bearing (Less Bearing
& Pins)
*Gasket Kit, Bearing Plate
(Includes Steel Shims)

BEARING, PRECISION MAIN

101-0359
101-0359-02
101-0359-10
101-0359-20
101-0359-30
516-0072
104-0420
101-0363

101-0365

120-0553
517-0053
509-0086
805-0019

TUBE, OIL FILL
123-0681
123-1085
123-0667

- 123-0651

123-1058
123-0191
123-0954

123-0787

2
2
2
2
2
4
2
1

1

[0 ) QSN N Y

1
1
1
CAP AND INDICATOR
1
1
1
1

1

TUBE, BREATHER

123-0645
123-0952
123-0315

123-0865
102-0540
102-0451
800-0082

505-0050
505-0078
516-0141

862-0004

1
1
1

N = ==

—

*Standard
002" Undersize
.010” Undersize
.020” Undersize
.030" Undersize
*Pin, Thrust Washer
*Washer, Crankshaft Thrust
*Bearing, Precision Camshaft
Front, Standard Only
*Bearing, Precision Camshaft
Rear, Standard Only
*Tube, Crankcase Oil
*Plug, Camshaft Opening
*Seal, Crankshaft Reai ~
*Bolt, Place, Plate
(3/8-16 x 1-1/4)

Spec R Only
Begin Spec S
Gasket, Qil Fill Tube

Spec R Only

Begin Spec S

Gasket, Cap

Cap & Valve Assembly,
Breather - Begin Spec S

Cap, Breather - Spec R Only

Spec R Only
Begin Spec S
Valve, Breather - Spec R
Only .
Baffle, Breather
Base, Oil
Gasket, Base
+Screw (7/16-14 x 3-3/4")-
Cushion Mounting - Engine
End
Elbow, Street (1/2" x 90°)
Nipple (172" x 2-1/2")
*Pin, Dowel, Gear Cover
Locating
+Nut (7/16 x 14)
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REF.
NO.

29
30

31

32
33
34
35
36
37
38
39
40
41
42
43

44
45

46

47
48

PART
DESCRIPTION

+Washer, Lock (7/16)
+Bushing, Spacer, Vibration

Mount
Screw, Breather Clamp -
Begin Spec S

CUSHION, VIBRATION, CONE-SHAPED

PART QTy.

NO. USED
850-0055 4
402-0290 4
809-0035 1
402-0284 2
402-0285 2
402-0282 4
526-0014 4

526-0199  As
505-0100
504-0011
503-0197
503-0564
123-1202
509-0117
123-0998
518-0268
102-0558
WASHER,LOCK
850-0055
850-0045
850-0045

SCREW
800-0072

800-0026
821-0016

402-0355
123-1201

123-1153

Engine End
Generator End
+Snubber, Shock Mounting
+Washer (29/64" 1.D. x
1-1/2" O.D. x 1/8")

Req. +Washer (29/64" 1.D. x

- e ad =t

3-1/4" O0.D. x 1/8")

Nipple, Oil Drain

Valve, Oil Drain

Clamp, Oil Drain

Hose, Qil Drain

Screen, Breather Tube -
Begin Spec S

Seal, “O" Ring, Breather
Tube - Begin Spec S

Insulator Halves, Breather
Tube - Begin Spec S

. Clamp, Breather Tube

Insulator Halves - Begin
Spec S
Heater, Qil Base (Optional)

Oil Base Mounting (7/16")

Oii Fill Tube Mounting
(5/16")

Fuel Filter Adapter Mounting
(5/16") ’

Qil Base Mounting
(7/16-14 x 1-1/4")
Qil Fill Mounting
(5/16-18 x 3/4")
Fuel Filter Adapter to
Oil Fill Tube
(5/16-18 x 3/4")
Hardware Package, Mounting
(Includes Parts Marked +)
Retainer, Breather Screen -
Begin Spec S
Baffle Cup, Breather -
‘Begin Spec S

* - Included in Cylinder Block Assembly.
+ - Included in Mounting Hardware Package.




REF.
NO.

o IS BRSNSV I \ LR

PART
NO.
104-0451
104-0418°
104-0416
518-0188
191-0408 °
104-0423

~QTYy.
USED

[P G G

CRANKSHAFT AND FLYWHEEL

PART
DESCRIPTION

Crankshaft

Gear

Washer, Retainer
Ring, Lock

Flywheel (Includes Ring Gear)

Gear, Ring

REF.
NO.

9

10
13

- 14

PART QTy.
NO. USED

800-0500

515-0001
526-0185
515-0153

PISTON AND ROD

REF.
NO.

1.

[ )& B0 -1

PART

PART
-DESCRIPTION

. Screw (7/16-14 x 5-1/2")-

Flywheel

. Key, Gear

Washer, Flywheel
Key,.Flywheel to Crankshaft

QTYy.. ’ PART
NO. ‘USED DESCRIPTION
RING SET,PISTON: : ’
113-0130 2 Standard
113-0130-05 2 .005" Oversize |
113-0130-10 2 010" Oversize
113-0130-20 2 .020" Oversize -
113-0130-30 2 030" Oversize
113-0130-40 2 .040" Oversize
PISTON & PIN (includes Pin Retaining Rings)
112-0109 2 Standard
112-0109-05 2 .005" Oversize
112-0109-10 2 .010” Oversize
112-0109-20 2 .020” Oversize
112-0109-30 2 .030" Oversize
112-0109-40 2 .040" Oversize-
PIN, PISTON .
112-0093 2 Standard
112-0093-02 2 .002" Oversize
112-0085 4 Ring, Retaining, Pin
114-0168 2 - Rod Assembly, Connecting
BEARING HALF, CONNECTING ROD
114-0164 ., 4 Standard
114-0164-02 4 .002" Undersize
114-0164-10 4 .010"” Undersize
114-0164-20 4 .020” Undersize
114-0164-30 4 .030” Undersize
114-0170 4 Bushing, Piston Pin,
o Connecting Rod, Semi-
Finished
805-0012 4 Bolt (5/16-24 x 1-13/16")




REF.
NO.

1

~ouas wldPwe

o}

PART QTy. PART
NO. USED DESCRIPTION
COVER ASSEMBLY, GEAR (Includes Parts
Marked *) :
103-0277 1 Prior to Spec T
103-0366 1 Begin Spec T
150-1095 1 Arm, Governor
150-0838 1 *Shaft, Governor
815-0176 1 *Screw ( 8-32 x 1/2")
- 516-0111 1 *Pin, Roll, Governor Cup
. Stop
150-0777 1 *Yoke, Governor
518-0129 1 *Ring, Yoke
509-0088 1 *Seal, Oil
510-0048 1 *Bearing (1/2") - Governor
Shaft
510-0082 1 *Bearing (1/4") - Governor

Shaft
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REF.

NO.
9

10
11
12
13
14
15

16
17

18
19

PART
NO.

510-0043
509-0087

103-0251"

103-0218
103-0271
103-0221
160-0721

134-1532
147-0236

800-0051
850-0050

QTy.
USED

- b

NN

o

PART
DESCRIPTION

*Ball, Bearing, Governor
Shaft Thrust
*Seal, Oil
Gasket, Gear Cover
Gasket, Backplate
Backplate
Cover, Backplate Opening
Gasket, Backplate Opening
Cover
Baftie, Backplate
Arm and Bracket Assembly,
Manual Stop
Screw, Hex Head -
3/8-16 x 1-1/4"
Lockwasher (3/8)

* - Parts Included in Gear Cover Assembly.
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REF.
NO.

R N

REF.
NO.

@~ ;

10
11

12
13

14
15

16

1 3 6
S
= o O
=7 ©.0©
VE © © e
=" o e)
f o
10 9 -
+
PART QTy. ' *PART ) REF. PART QTry. PART
NO. - USED . DESCRIPTION ' - NO. . NO. USED - DESCRIPTION
105-0271 1 Camshaft (Includes Center . . *6 BALL,FLY-GOVERNOR - -
: © Pin) ) 510-0046 .5 Spec R Only
" 515-0001 C2 Key, Camshaft Gear or . 510-0046 : 10 - Begin Spec S
Distributor Gear : 7 150-0775 1 Cup, Governor
150-0075 o1 Pin, Center 8 150-0078 - 1~ Ring, Snap, Center Pin
105-0205 : 1 ° Washer, Thrust .9 147-0142 . 1 Gear, Injection Pump Drive
" 105-0218 - 1 - Gear (Includes Flyball . 10 . 518-0195 N Ring, Snap, Injection Pump
Spacer & Plate) ’ Drive Gear
- - STARTER ' . e
PART QTy. C PART
NO. USED . 'DESCRIPTION
416-0096 1 Clamp, Cable
338-0279 1 Harness, Wiring *
800-0054 3. Screw, Hex Head
. . (3/8-16 x 2") i
850-0050- 3 Washer, Lock - Spring (3/8)
800-0052 - - 1 Screw, Hex Head
.- (3/8-16 x 1-1/2")
850-0050 1 Washer, Lock - Spring (3/8).
191-0311 .Y . Spacer, Starter
- 800-0051 r 2 _  Screw, Hex Head’
(3/8-16 x 1-1/4") -
850-0050 .02 Washer, Lock .- Spring (3/8)
191-0512 1 Flange, Starter .
800-0046 1 Screw, Hex Head
. (3/8-16 x 1/2")
864-0003 1 Nut, Hex (3/8-16)
856-0010 1 Washer, Lock - External/Internal
Tooth, (3/8)
191-0365 1 Bracket, Starter
STARTER (See Separate Group For Components)
191-0324 1 12 Volt
191-0443 T 24 Volt (Optional)
416-0580 1 Cable, Battery - Positive
(32-1/2")

17

CAMSHAFT

416-0581 1 Cable, Battery - Ground (47")




REF.
NO.

REF.

[S 0 -]

(=]

STARTER PARTS

QTy.
USED

1
1
1
1

11 SWITCH.SOLENOID

PART QTy. PART . REF. - PART
.NO. USED DESCRIPTION NO. "NO.
STARTER ‘ 7 191-1026
191-0324 1 12 Volt 8 191-0497
191-0443 1 24 Volt g9 191-1027
ARMATURE 10 191-1028
191-0712 1 12 Voit
“191-0713 1 24 Vot 191-0433
191-0432 1 Clutch 191-0715
191-1023 1 Head Assembly, Commutator . 12 191-1029
End 13 191-1030
COIL PACKAGE,FIELD -
191-1024 1 12 Volt 14 191-1031
191-1C43 1 24 Volt N
PLATE ASSEMBLY. BRUSH
191-1025 1 12 Volt 191-0434
191-1042 1 24 Volt 191-0714
191-1020 1 Spring Set, Brush 16 191-1032
’ (Set of 4),
EXHAUST SYSTEM
PART - QTY. PART
NO. USED DESCRIPTION
154-0633 1 Manifold, Exhaust, Vertical
Outlet
154-0463 2 Gasket, Exhaust Manifold
155-0976 1 Muffler, Exhaust
114-0022 4 Screw, Hex Head
(5/16-18 x 1-3/4")
526-0045 4 Washer, Flat (5/16)

n

1
1
1
1

1

15 BRUSH SET. SERVICE

1
1
1

PART
DESCRIPTION

Connector Package

- Bearing (Bronze), Drive End

Spring, Plunger
Core Assembly, Moving

12 Volt

24 Volt

Yoke Parts Package

Stop and Lock Ring Package,
Pinion

Thrust Washer Package, Armature
(Use as Required)

12 Volt
24 Volt
Yoke
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REF.
NO.

10
11

12
13

14

15

16

17
18
19

AIR CLEANER AND FUEL FILTER

PART QTy. PART
NO. USED DESCRIPTION
LINE, FUEL -PUMP TO SECONDARY FILTER
501-0032 1 Spec R Only .
501-0003 1 Begin Spec S
502-0041 2 Elbow, Inverted Male,
Secondary Filter Inlet &
.Outlet - Spec R Only -
149-0408 1 Filter, Secondary Fuel -
Includes Cartridge (Bleed
Plug 149-0769 is available
‘separately) - Spec R Only
149-0428 1 Cartridge, Secondary Fuel
Filter - Spec R Only
149-0456 1 Gasket, Secondary Filter,
Bowl to Cover - Spec R
. Only
149-0455 1 Gasket, Secondary Filter
. Cartridge to Head -
Spec R Only
149-0493 1 Gasket, Secondary Filter
Cartridge to Retainer -
Spec R Only
LINE, FUEL - SECONDARY FILTERTO

INJECTION PUMP

501-0091 1 Spec R Only
501-0129 1 Begin Spec S
141-0281 1 Gasket, Air Cleaner Adapter
to Cylinder Head
140-0576 1 Adapter, Air Cleaner
505-0180 1 Plug, Pipe (1/4") Air
Cleaner Adapter & Intake
Manifold - Used on some
) early models
520-0011 2 Stud, Air Cleaner Adapter
Mounting
140-0584 Gasket, Air Cleaner
HOSE, BREATHER
503-0462 - Spec R Oniy
503-0557 1 Begin Spec S
140-0595 . 1 Pan, Air Cleaner
140-0636 1 Element and Retainer, Alr
Cleaner
140-0594 1 Cover, Air Cleaner
520-0621 2 Stud, Air Cleaner .
865-0020 2 Nut, Air Cleaner - Self

Locking

13

REF.
NO.

20

21

22
23
24
25
26
27
28

29
30
31
32
33

34
35

36

37

PART QTy. PART
NO. . USED DESCRIPTION .
154-0712 1 ' Heater, Manifold - Includes
Gasket (12 Volt)
LEAD, GLOWPLUG TOAIRHEATER

336-1504 1 #1-Cylinder (12-1/4") Blade
Type Terminal
336-1505 1 #2-Cylinder (5-1/4") Blade
Type Terminal
336-1418 1 Lead, Air Heater to Solenoid
: in Control .
149-0769 1 Plug, Air Bieed, Secondary
Filter
503-0170 Clamp, Breather Hose
149-1078 1 Filter, Fuel - Mounted
Between Fuel Tank and
Transfer Pump
149-0846 1 Cartridge, For 149-1078
Filter
502-0002 1 Elbow, Primary Fuel Filter
Inlet - Begin Spec S
502-0099 1 Eibow, Reducer - Secondary
Fuel Filter Outlet - Begin
Spec S
122-0325 1 Filter, Fuel - Primary -
Begin Spec S
122-0326 1 Filter, Fuel - Secondary -
Begin Spec S
149-1185 1 Adapter, Fuel Filters -
. Begin Spec S
526-0068 1 Washer, Primary Fuel Filter
Mounting - Begin Spec S
801-0074 1 Screw, Hex Head - Primary
’ ) Fuel Filter Mounting -
Begin Spec S
526-0088 1 Washer, Secondary Fuel Fiiter
Mounting - Begin Spec S
801-0053 1 Screw, Hex Head - Secondary
Fuel Filter Mounting -
Begin Spec S
503-0559 1 Insuiator, Breather Hose -
Begin Spec S
870-0137 2 Nut, Air Cleaner Adapter

Mounting (5/16-24)
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FUEL TRANSFER AND INJECTION SYSTEM




REF.
NO.

1A

~oos wN

©

10
11

12

14

15

16

PART
NO.

149-1046

502-0002

USED

1

1

FUEL TRANSFER AND INJECTION SYSTEM

PART
DESCRIPTION

Repair Kit, Fuel Pump
(Includes Diaphragm &
Gaskets)

Elbow, Inverted Male, Fuel
Pump Inlet

ELBOW, INVERTED MALE, FUEL PUMP OUTLET

502-0002
502-0020

149-0979 *

149-0792

149-0517
149-0463
149-0116
526-0065

-t —d =k

—_ k-

>

Spec R Only

Begin Spec S

Pump, Fuel Transfer

Gasket, Fuel Transfer Pump
Mounting

Gasket, Fuel Pump Bowl

Screen, Fuel Pump Filter

Bowl, Fuel Pump (Glass)

Washer, Copper, Fuel Pump
Mounting

ELBOW, INJECTIONPUMP INLET

502-0054
502-0039
147-0219
520-0129
509-0094

147-0182
147-0196

147-0145

1
1
1

4

1.

1
1

1

Spec R Only

Begin-Spec S

Pump, Fuel Injection
{Inciudes Buttons 2, 4, 12)

Stud, Injection Pump
Mounting

Seal, “O” Ring, Injection
Pump to Crankcase

Tappet, Injection Pump

Gasket, “O” Ring, Injection
Pump Tappet

Shim Kit, Injection Pump
Mounting

LINE, INJECTION PUMP TO NOZZLE

149-1101
148-1102

1
1

No. 1 Cylinder
No. 2 Cylinder

BUTTON, INJECTION PUMP PLUNGER

147-0147
147-0148
147-0149
147-0150
147-0151

. 147-0161

147-0152
147-0153
147-0154
147-0155
147-0156
147-0190
147-0189
147-0188
147-0187
147-0186

1

i i S Qi G i i S I ' Y

.119 - Marked 1 or A
.116 - Marked 2 or B
.113 - Marked 3or C
110 - Marked 4 or D
.107 -'Marked 5 or E
.104 - Std., 11 or No Mark
.101 - Marked 6 or F
.098 - Marked 7 or H
.095 - Marked 8 or J
.092 - Marked 9 or K
.089 - Marked 10 or L
122 - Marked 12 or M
125 - Marked 13 or N
.128 - Marked 14 or P
.131 - Marked 15 or R
.134 - Marked 16 or S

15

REF.
NO.

17

18
19

20

21
22

23

24

25

2

27
28

29
30

PART QTy. PART
NO. USED DESCRIPTION
147-0183 1 Valve, Bleeder, Injection
: Pump
147-0136 2 Nozzle & Holder Assembly
147-0134. 2 Nozzle Only, Component of
’ Nozzle & Holder Assembly
147-0141 2 Flange, Injection Nozzle
: Hold-down
147-0044 2 Shield, Nozzle Heat, Steel
147-0043 2 Gasket, Nozzle Heat Shield
(Asbestos)
110-0419 2 Gasket, Shield to Head
(Copper)
LINE,NOZZLE FUEL RETURN
149-1056 1 No. 1 Cylinder
149-1057 1 No. 2 Cylinder
149-1058 1 Line, Injection Pump to
Fuel Return Lines Tee
502-0065 2 Elbow, Inverted (45°) -
Nozzle (Fuel Return Line)
502-0102 1 Tee, Return Lines
ADAPTER, INJECTION NOZZLE
147-0133 1 No. 1 Cylinder
. 147-0132 1 No. 2 Cylinder
147-0243 2 Gasket, Nozzle
SCREW, HEXHEAD
800-0508 4 Nozzle & Holder Mounting
(5/16-18 x 2-3/4")
800-0027 2 Transfer Pump Mounting

31

32

33

(5/16-18 x 7/8")
WASHER, FLAT

526-0122 4 Nozzle & Holder Mounting

526-0022 4 Injection Pump Mounting

850-0045 4 Lockwashers, Injection Pump
Mounting (5/16")

862-0015 4 Nut, Injection Pump

Mounting (5/16-18)







REF.
NO.

-
[eR (e N Ne

1A

12
12A
13
14
15
16
17

18
18A
19

GOVERNOR

REF.
NO.

‘PART QTy. PART

NO. USED DESCRIPTION

SPRING, GOVERNOR —

150-1233 1 Early Spec R Models

150-1085 1 Use Begin During Spec R

306-0166 1 Spring, Activator - Use
Began During Spec R

526-0201 1 Washer, Governor Rod

STUD, GOVERNOR ADJUSTING

150-1083 1 Early Spec R Models

150-1246- 01 Use Began During Spec R

150-0096 1 Stud, Adjusting - Variable
Speed - Early Spec R
-Models

150-1132 -1 Linkage Assembly, Governor

150-1358 <1 Joint, Ball

871-0053 2 Nut, Keps - Linkage

870-0131 1 Nuts, Keps - Ball Joint

150-1144 1 Bracket and Plate Assembly

(Replaces early style
w/tube) -

'BRACKET, MICRO SWITCH MOUNTING

150-1150 1 Early Spec R Models

150-1248 1 Use Began During Spec R

BRACKET,MICRO SWITCH

152-0112 1 Early Spec R Models

152-0174 1 Use Began During Spec R

308-0151 1 Switch, Micro

338-0461 1 Harness, Micro Switch

152-0119 1 Insulator, Terminal - Switch

150-1147 1 Bracket, Lever

150-0917 R Bracket, Stiffener

LEVER, MANUAL GOVERNOR

150-1148 1 Early Spec R Models

150-1261 1 Use Began During Spec R
Screw, Adjustment

150-1146 1

20
21

22
23
25
26
27
28
29
30

31

32

33
34
35
36
37

38
39

40
41

1

PART
NO.

150-0907

115-0025 .

850-0040
150-1247
870-0084
862-0001
150-1162
870-0130
862-0003
870-0129

526-0143

526-1015

813-0100

853-0008
861-0008
815-0181

812-0066

850-0020
800-0004

850-0040
150-0939

QTy.
USED

- NN = 4N

NN RN

- N N

PART
DESCRIPTION

Spring, Adjustment Screw

- Nut, Tappet (1/4-28)

Washer, Lock (1/4)

Plate, Governor Switch

Nut (with shoulder) 1/4-20

Nut, Lock (1/4-20)

Spring, Governor, Variable
Speed - Early Spec R
Models :

Nut, Lock, Adjusting Stud -
Early Spec R Models

Nut, Adjusting Stud - Early
Spec R Models

Nut (Nyion) - Governor Stud -
Early Spec R Models

Washer (1/4” 1.D. x 3/8" O.D.)
- Adjustment Screw - Early
Spec R Models

Washer, Flat (1/4") - Adjust-
ment Screw, Early Spec R
Models

Screw, Round Head
(10-32 x 1/2")

" Lockwasher (#10)

Nut, Hex (10-32)

Screw, Hex Head, Thread
Cutting with Lockwasher
(10-32 x 1/2")

- Screw, Round Head

(6-32 x 3/4")
Lockwasher (#6)
Screw, Hex Head

(1/4-20 x 5/8")
Lockwasher (1/4)
Joint, Ball




AIR HOUSING
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AIR HOUSING

REF. PART QTy. PART REF. PART QTy. PART

"

19

NO. NO. USED DESCRIPTION NO. NO. USED DESCRIPTION
1  HOUSING, BLOWER 16 517-0009 1 Plug, Dot Button (For 2"
134-1851 1 Early Spec R Models Hole) - Begin Spec T
134-1371 1 Use Begin .During Spec R 17 - 815-0235 4 Screw, Hex Head
and Used through Spec S (1/4-20 x 5/8")
134-2203 1 Begin Spec T o 18 526-0021 4 Washer, Flat (1/4)
2 134-1048 1~ Housing, Cylinder Air - Front 19  850-0040 4 Lockwasher (1/4)
3 134-1849 1 Housing, Cylinder Air - Rear 20 331-0103 1 Bushing, Nylon’
4 PANEL,CYLINDERAIRHOUSING-BOTTOM 21  813-0097 1 Screw, Round Head
134-1915 1 Prior to Spec T (10-32 x 5/16")
134-1419 1 Begin Spec T . 22  854-0010 1 Lockwasher (#10)
5 134-1125 1 Cover, Cylinder Air Housing 23 815-0235 1 Screw, Hex Head
6 134-1039 1 Panel, Air Housing Door (1/4-20 x 5/8")
. 7 134-1554 1 Bracket, Air Housing Door 24 853-0013 1 Lockwasher (1/4)
) Panel 25 815-0235 1 Screw, Hex Head
8 134-1373 1 Screw, Captive - Door (1/4-20 x 5/8")
9 ' 134-1180 1 Washer, Captive Screw - 26 853-0013 1 Lockwasher (1/4)
. Door 27 800-0024 2 Screw, Hex Head
! 10 870-0194. 5 Nut, U-Clip - Door and Cover . : (5/16-18 x 1/2")
11 134-1088 1 Support, Blower Housing and 28 850-0045 2 Lockwasher (5/16)
Grille 29  800-0007 3 Screw, Hex Head
12 134-1178 1 Grille . (1/4-20 x 1")
13 134-1092 3 Retainer, Grille 30 850-0040 3 Lockwasher (1/4)
14 BRACKET,BLOWERHOUSING & CYLINDER SHROUD. 31 521-0115 3 Washer, Flat (1/4)
134-1703 1 Front 32 815-0235 6 Screw, Hex Head
134-1704 1 Rear (1/4-20 x 5/8")
15 PLUG,DOTBUTTON-PRIORTOSPECT 33 854-0014 6 Lockwasher (1/4)
517-0044 -4 For 1/4" Hole 34 813-0098 2 Screw, Round Head
517-0012 1 For 5/8" Hole (10-32 x 5/16")
517-0021 1 For 7/8" Hole -35-  853-0008 2 Lockwasher (#10)



OIL SYSTEM

TN~

REF.  PART ary. PART o REF.  PART ary. - PART

NO. NO. USED DESCRIPTION . NO. NO. ° USED - ~“DESCRIPTION
1 120-0547 1 Pump Assembly, Oil ) 16 505-0274 1 Plug, 1/8” Oil By-Pass
2 120-0580 1 Gasket Kit, Pump 17 309-0177 1 Switch, Oil Pressure
3 120-055t1 1 Cup, Oil Intake 18 502-0242 1 Tee, Restricted - Injection
4 122-0185 1 Fitter, 3-1/2" Long - Pump Lubrication
Standard . . . 19 120-0633 . 1 Line, Oil, Injection Pump
4 122-0193 1 Filter, 5-1/2” Long - Tee to Cylinder Head
Optional 20° '502-0281 1 Connector, Restricted, Oil N
-5 122-0188 1 Gasket, Adapter ‘ - Line to Cylinder Head
6 122-0182 1 .Adapter, Oil Filter © 21 502-0051 "1 - Coupling, Tee to Injection Pump
7 193-0006 1 Gauge, Oil Pressure 22 502-0082 1 ' Nipple, Tee to Injection .
8 502-0053 _ 1 Elbow, 45°, Oil Pressure ’ Pump ’ o
Switch, Also (1) Oil 23 502-0003 - 1 Connector, Oil Fill Bracket
Gauge Mounting - Prior to - . ’ . to Oit Line - Begin Spec S
. SpecS 24 502-0058 1 Tee, Oil Fill Bracket to
9 505-0057 1 Plug, 1/8", Adapter . ’ . Gauge & Switch - Begin
10 502-0037 1 Etbow, Inverted Male, Qil. Spec S
Line to Filter Adapter . 25 501-0003 1 Line, Oil - Begin Spec S
11 120-0614 1 Line, Adapter to Injection . 26 SCREW,HEXCAP
Pump Tee 800-0030 2 Oil Pump Mounting
12 502-0274 1 Connector, Inverted Male, - (5/16-18 x 1-1/4")
Injection Pump Lubrica- 800-0028 3 Qil Filter Adapter Mounting
tion Tee (5/16-18 x 1)
13  502-0037 1 Elbow, Injection Pump - 27 WASHER,LOCK
: Lubrication Tee . 850-0045 2 Oil Pump Mounting (5/16")
14  120-0539 1 Valve, Oil By-Pass . 850-0045 -3 Qil Fiiter Adapter Mounting
15 120-0555 1 Spring, By-Pass Valve (5/16")

80
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REF.
NO. -

4

N oW

10

11
12

13

PART
NO.

191-0408

191-0400
STATOR
191-0711
191-0724
305-0478

305-0343
305-0261

QTYy.
USED

1

HOLDER, FUSE

321-0103
321-0165
FUSE

321-0128
321-0162
323-0488

323-0759

332-0529
332-0537

332-0872

—

1
1
4
1

As Req.
1

1

CHARGING ALTERNATOR -12VOLT

PART
DESCRIPTION

Flywheel (Includes Ring Gear)
- Also Listed in Crankshaft
& Flywheel Group

Rotor

Prior to Spec T
*Begin Spec T
Regulator, Voltage (Includes
Rectifier) - Begin Spec T
Rectifier - Prior to Spec T
Regulator, Voltage (2-Step) -
Prior to Spec T '

Prior to Spec T
*Begin Spec T

20 Amp. - Prior to Spec T
*30 Amp. - Begin Spec T
*Socket, Connector - Begin
Spec T

*Connector, Socket Housing -
Begin Spec T

*Terminal, Crimp

Block, Terminal (4-Place)

- Used on some early models

Strip, Marker - Used on

some early models

81

REF.
NO.

14
15
16
17

18
19

20
21
22
23
24

25

8

PART QTy. PART
NO. USED DESCRIPTION
338-0463 -1 Harness, Wiring, Voltage
. Regulator - Prior to Spec T
- 812-0133 - 6 Screw (12-24 x-1-1/2")--
Rotor Mounting
508-0071 1 Grommet, Rubber, Blower
Housing - Prior to Spec T
518-0178 2 Clip, Cable, Alternator -
Begin Spec T
850-0035 : 6 Washer, Lock (#12)
SCREW, STATOR MOUNTING
815-0110 4 10-32 x 7/8" - Prior
to Spec T
813-0107 4 10-32 x 1-1/4" - Begin
Spec T
850-0030 4 Washer, Lock (#10)
800-0005 3 Screw (1/4-20 x 3/4") -
Voltage Regulator Mounting -
Begin Spec T ‘
850-0040 3 Washer, Lock (1/4) - Begin
Spec T
862-0001 3 Nut (1/4-20) - Regulator
) Mounting - Begin Spec T
323-0763 1 Connector, Pin Housing -
Begin Spec T )
323-0438 4 Pin, Connector

* - Included in Stator Assembly 191-0833.




REF.

O~NOUWN =

10

PART
NO.
403-0822
159-0929
159-0695
159-0020
505-0008
159-0692
149-1078

148-1124

502-0029

Qry.
USED

A NN = = -

CARRYING FRAME AND MOUNTED FUEL TANK

PART
DESCRIPTION

Frame, Carrying

Tank, Fuel (7.35 Gallon)

Tube, Fuel Pick-Up

Cap, Fuel ’

Plug, Pipe - Fuel Tank

Band, Fuel Tank

Filter, Fuel - Mounted on
Carrying Frame - Spec R
Only

Bracket, Fuel Filter
Mounting - Spec R Only

Bushing, Fuel Filter to
Lines - Spec R Only

T

PART
NO.

502-0054

416-0577
416-0578
416-0576
149-0846

862-0015

526-0213
412-0032

LINE, FUEL

.501-0015

501-0131

" QTy.
USED

- NN —_ =N =

PRy

2

PART
‘DESCRIPTION

Elbow, Filter Outlet -
Spec R Only

Rack, Battery

Stud, Battery Hold-down

Frame, Battery Hold-down

Cartridge, Filter - Spec R
Only

Nut (5/16-18)

Washer (5/16) )

Cover, Canvas - Welder Set
"(Optional)

" Tank to Filter
" Fuel Tank Return




'y

REF.

D hWN=

PART
NO.

231-0120
515-0006
205-0065
232-1815

ARMATURE ASSEMBLY (includes Biower & Bearing - DC)

201-1492
201-1516

" 201-1515

201-1514
510-0047

515-0122

232-0596
520-0534
222-1695

210-0260

221-0118
212-0276
212-1105
214-0050
211-0097
520-0161
211-0114
234-0002
222-1458

aTy!
USED

1
1
1
1

1

=k —h

[ Y

BRI L PO NS

GENERATOR

PART
DESCRIPTION

‘Adapter, Generator to Engine
Key, Blower to Crankshaft
Blower, Generator

Plate, Baffle

6.0DJB-331E Sets

6.0DJB-332E Sets

6.0DJB-5331E Sets

6.0DJB-5332E Sets

Bearing, Armature (Double
Sealed - Pre-Lubricated)

Key, Drive - Blower to
Armature

Clip, Bearing Stop

Stud, Armature Through

Coil Assembly, Field - Set of
4 Coils, Connected - DC

Frame, Generator - Machined -
Less Coils & Poleshoes - DC

Shoe, Pole - DC

Rig Assembly, Brush - DC

Spring, AC Brush

Brush, AC

Bell, End

Stud, Generator Through

Cover, End Bell

Band, End Bell .

Coil Set, Interpole - DC

REF.

NO.

22
23
24
25
26
27
28
29
30

31

32
33
34

35
36
37

38
39

83

PART

NO.
221-0116

. 212-1106

214-0067
516-0103
232-1977
204-0009
203-0125
234-0286
870-0177

862-0004
850-0055

526-0032
862-0015

' 850-0045

212-1214
800-0050

$26-0030
850-0050

7

QTy.
USED

- —_ kb AN AN

NN N AN N = -

T

V.

PART
' DESCRIPT!ON

Interpole - DC

Spring, DC Brush

Brush, DC

Pin, Roll - Generator Frame

Base, Mounting

Collector Ring (AC)

Commutator (DC)

Cover, Air Outlet

Clip, Air Outlet Cover
Fastener

Nut, Hex (7/16-14) -
Armature Stud

Washer, Lock (7/16)

Washer, Flat

Nut, Hex (5/16-18) -
Generator

Washer, Lock (5/16)

Clamp, Brush Rig

Screw (3/8-16 x 1”) -
Mounting Base

Washer, Flat

Washer, Lock




CONTROL



CONTROL ‘
|
REF. PART QTy. PART REF. PART QTy. PART |
NO. NO. USED DESCRIPTION NO. NO. USED DESCRIPTION ‘
1 BOX,CONTROL 30 304-0553 1 £Element, Resistor
301-2802 1 Specs R through S 31  304-0465 2  £Element, Resistor
301-3326 1 Begin Spec T 32 304-0468 2  £Element, Resistor
© 2 301-2901 1 Cover, Control Box 33  304-0554 1 £Element, Resistor |
. 3 301-2900 2 Ptate, Control Box Vent 34 316-0045 2 . Plug, Welding Cable
4 RECEPTACLE,DUPLEX- 35 304-0660 1 £Element, Resistor
323-0184 1 Models with 120 Volt AC 36 301-2899 1 Bracket, Control Box Mtg.
Output 37 815-0026 26 £Screw, Cap - Truss Head
. 323-0213 1 Models with 240 Volt AC (10-32 x 5/8" 1g)
- Output 38 337-0044 1 Strap, Ground
5 303-0112 1 Rheostat . 39 402-0078 6 Dampener, Vibration
6 304-0061 1 Knob, Rheostat 40 304-0379 2 Tube, Insulator
Y] 7 - 304-0183 1 Resistor, Field (5.5 Ohm - 41  304-0151 1 Washer, Insulator (5/16" 1D x
1 160 Watt) 1" OD x-1/8" Thk)
; 8 304-0117 1 Bracket, Field Resistor 42 800-0007 4 . Screw, Cap - Hex Head
Mounting (174-20 x 1" 1g)
9 301-1785 1 Panel, Control Box 43 526-0015 4 Washer, Flat (9/32" 1D x
10  313-0032 1 Switch, Start 9/16” OD x 1/16” Thk)
11 313-0032 1 Switch, Pre-heat 44 850-0040 4 Washer, Lock - Spring (1/4")
12 332-0602 1 Jumper 45 860-0013 4 Nut, Hex (174-20) .
. 13 332-0142 1 Lug, Solderless 46 815-0223 11 Screw, Cap - Hex Head
14 304-0661 1 Resistor Assembly, Jacks (1/4-20 x 5/8" Ig) 1
and Elements (Includes 47 526-0120 11 Washer, Flat - Jack Mtg. |
Parts Marked £) (25/32" ID x 1-1/4" OD x 1/16" Thk) ‘
15 301-4843 2 £Bracket, Resistor Element 48 854-0031 11 Washer, Lock - Internal -
Mounting Jack Mounting (3/4")
16 301-4819 1 £Block, Terminal - Resistor 49 304-0015 2 Washer, Resistor Centering
. Element Fastening 50 813-0116 1 Screw, Machine - Round
17 316-0044 11 £Jack Plug - Welder Cable Head (#10-32 x 6-1/2" Ig)
Connecting 51 815-0238 2 Screw, Machine - Round
18 308-0149 10 £Angle, Connector - Resistor Head (#8-32 x 7/16" 1g)
Element to Plug Jack 52 853-0005 3 Washer, Lock - External (#8)
, ) (1-23/32" 1g) 53 526-0048 1 Washer, Flat (.172" 1D x
19 308-0128 3 f£Angle, Connector - Resistor 3/8” OD x 1/32” Thk)
Element to Plug Jack 54 871-0007 3 . Nut, Hex (#8-32)
: (3-1/8" 1g) 55 853-0008 1 Washer, Lock - External (#10)
20 304-0469 1. £Rod, Insulator Tubes Mtg. 56 870-0053 1 Nut, Hex (#10-32)
21 115-0056 1 £Spring, Insulator Tubes 57 508-0006 2 Washer, Fiber
22 304-0379 8 £Tube, Insulator 58 508-0018 4 Washer, Fiber
23 870-0173 2" £Nut, Push - Insulator Rod 59 812-0155 2 Screw, Machine - Round
Mounting (3/8-24) Head (1/4-20 x 1-1/4" Ig)
24 526-0101 1 £Washer, Flat - Insulator 60 526-0052 4 Washer, Flat (Brass) -
Rod Mounting (19/64" 1D x 17/64" 1D x9/16” OD x 1/32" Thk
5/8” OD x 1/16” Thk) - 61 " 871-0016 4 Nut, Hex (Brass) - 1/4-20
25 868-0011 11 £Nut, Hex (3/4-16) - Jack Mtg. 62 813-0100 1 Screw, Machine - Round
26 304-0551 1 £Element, Resistor . Head (#10-32 x 1/2" Ig)
27 304-0467- 1 £Element, Resistor 63 853-0008 1 Washer, Lock - External (#10)
28 304-0466 1 £Element, Resistor 64 856-0003 2 Washer, Lock - Internal (#10)
29 304-0552 1 £Element, Resistor 65 870-0053 1 ' Nut, Hex (#10-32)

v
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SERVICE KITS AND MISCE’LLANEOUS

NOTE: For other kits, refer ‘to the group for the bart in question.

REF. PART QTy. ) ‘PART . -
NO. NO. USED DESCRIPTION
98-2028 1 Decal Kit, Set
168-0086 1 Gasket Kit, Engine
OVERHAUL KIT,ENGINE
522-0201 1 ‘Prior to Spec S

522-0247 1 Begin Spec S

L e
ot
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SAFETY PRECAUTIONS

ALWAYS USE PRECAUTIONARY MEASURES DUR-
ING ARC WELDING OPERATIONS TO ENSURE
MAXIMUM PERSONAL SAFETY AND THE SAFETY
OF NEARBY PERSONNEL.

WATRNING Onan uses this symbol
—————— throughout this manual to
warn of possible serious personal injury.

This symbol refers to possible
equipment damage. -

e Operate and Maintain. The Machine And lts
Equipment Properly.

Do not overload the cables. Do not use worn or
poorly connecting cables. Do not allow the
welding cables to contact hot metal, water, oil or
grease. Prevent cables from becoming a stum-
bting hazard by keeping them in order and out of
the way.

Use electrode holders that are completely in- -

sulated. Do not use hoiders with defective jaws.

Do not use the welder without grounding the
frame or the case. Do not ground to pipelines
carrying gases of flammable liquids. Be sure the
conductors can safely carry the grounding
current.

Keep all connections clean and tight.

Do not use an electric welder on an engine unless
both the engine’s battery cables and alternator
wires are disconnected.

- Take Precautions Against Electric Sﬁock.

NEVER work in a damp-area without suitable
insulation against shock.

NEVER stand in water or on a wet floor oruse wet
gloves when welding.

ALWAYS dry outthe work pieces orbenchif there
is any evidence of moisture.

OPEN power circuits before inspecting
machines. :

ALWAYS turn off the machine when leaving the
work.

Do Not Weld Near Flammabie Materials.

NEVER weld in or near EXPLOSIVE AT-
MOSPHERES.

Clean any container that has held combustible or
flammable materials by approved or prescribed
methods. A very small amount of residual gas or
liquid can cause a serious explosion. When the
contacts of the container is unknown, use an
explosimeter.

Use carbon dioxide or nitrogen to ventnlate a
container. NEVER USE OXYGEN.

When the container has held a.gas or liquid that
readily dissolves in water, perform the following:

1. Flush the container several times with water
and a wetting agent (e.g., a low powered
detergent). Then, fill with as much wateras the
work permits.

2. Provide a vent or opening in the contalner to
allow the release of air pressure. .

When the container has held a gas or liquid that
does not readily dissolve |n water, proceed as
follows

1. Clean the container with steam or a cleaning
agent and purge all air with a gas Such as
carbon dioxide or nitrogen.

2. Use steam to clean out light material.

3. To clean out heavy grease or oil, use a strong -

caustic soda solution.

4. Before welding on the container, PURGE ALL
AIR with a gas such as carbon dioxide or
nitrogen.

Wear goggles and gloves when cleaning with
steam or caustic soda.

Always clean the container in a well ventilated
area, away from any open flame.

When scraping or hammering heavy sludge or
scale, use a WET, spark resistant tool.

Always keep head and arms as far away from the
work as possible.




Never Weld On Hollow (Cored) Castmgs That
Have Not Been Properly Vented.

Never Pick Up ‘Hot Metal With Bare Ha‘nds.

Do Not Weld In Confined Areas Without Ade-
quate Ventilation.

Never Wear Frayed, Flammable Or Otherwise’

Inadequate Clothing When Weiding. Keep
Clothing Dry.

Avoid wearing light colored or open shirts that
allow arc rays to penetrate and expose parts of the
body to ultra-violet rays. Do not wear flammable
cotton fabrics when arc welding. Wear heavy
shoes, tlghtly laced.

To prevent severe burns from splatter and molten
metal, wear leather or asbestos gloves at alltimes

protecting the hand and wrists. When welding in
vertical and overhead positions, wear ear shieids
under helmet and leather sleevelets, apron and

“leggings.

Use Eye Protection At All Times.

ALWAYS wear safety goggles under the welding
helmet. Keep the helmet, hand shields, and face .
shield in good condition. Replace defective
equipment.

- All arc welding produces intense ultra-violet and

infra-red radiation. When welding in open areas, .
provide portable nonreflecting screens to protect
nearby personnel from arc rays.

Do Not Work On This Equipment When Mentally
Or Physically Fatigued.
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 GENERAL INFORMATION'

The DJB welder is a complete engine-driven, direct-
current arc welding machine. It consists of a diesel

. engine directly connected to an electric generator

and mounted to a sturdy carrying frame.

The welder is rated 200 amperes, 28 volts direct
current at 50% duty cycle. Auxiliary alternating
current is available at 100% duty cycle for 120 or
240 volts and is rated 3500 watts at 60 hertz,” or
2500 watts at 50 hertz, single-phase. AC output is
available at any time the welding current is not being
used through a simple lever control. This AC outputis -
convenient for emergency lighting, running power
tools, etc. when working a} locations away from
commercial AC power sources. Models are available
in either voltage. :

All 1/16-ihch through 5/32-inch electrodes may be
used. Positive and negative 3/16-inch electrodes’
which do not exceed the welder capacity may also be
used. : :

When instructions in this manual refer to a specific
mode! of welder, identify the model by referring to the
complete model number, specification letter and
serial number as shown on the unit nameplate.

How to interpret MODEL and SPEC NO.

6.0DJB-331 E / 1 T
1 2 3 4.

1. Factory code for general identification.
2. Specific type:

E - Electric starting (at welder).
-3. Factory code for optional equipment.

4. Specification (Spec) letter advances with'produc-
"~ tion modification.

Throughout the text, engine end is considered front
of the welder. Left and right apply when facing the
engine. :

This manual contains S| metric equivalents that
follow immediately in parentheses after the U.S.
customary units of measure.




SPECIFICATIONS

N
"All values in inches unless otherwise specified.

Dimensions

Height ... S 32-1/2 (825.5 mm)

Width ... e e e e e e e e e e e e 29 (736.6 mm)

I 0T o 4 T 46 (1168.4 mm)
Weight ... .. i e e e e e e e e e e 600 |b. (272 kg)
8T aaT oT=T o) S 37 1 Ta Lo I=T ¢ 2
DiSplacemMENt ..o e e e e e e 60 cu in. (983 cm?)
BOT e . e e e e e e e e e e e e e e 3-1/4 (82.55 mm)
StroKe L e e e 3-5/8 (92.08 mm)
Power at 2400 rpm (NOMINAl) ... .ot i e e et et et e et e e e 14.6 bhp (10.9 kW)
Operating RPM .

Weld ... ..o e e e e e e e e e [P 2400

A P OW T L ittt e e e e e e e e 1800
COMIPressiON Ratio ... . i e e e 19:1
Compression Pressure (sealevel) ... it 350-400 psi (2415-2760 kPa)
Main Bearings are Leaded Bronze, Precision Type for Replacement (Qty.).......... .. .. it 2
Connecting Rod Bearings Tri-Metal Replaceable ...... ... .. i i Yes
Piston Rings (chrome plated) )

O T @ 0T a ] e T I (€ 1 472 TS 1

Compression (Qty.) . ...t i e e e O 3
Hardened Chrome-Cobalt Alloy Faced Valves ... ... i i i i e et e e e . Yes
Hardened Chrome-Cobalt Alloy Replaceable Valve Seats .......... ... .. ... ... i .. ... Yes
Valve ROtalOr. .. e e e e e e e e Yes
Governor (internal flyball—externally adjustable) ......... ... i i i Yes
Governor Regulation . . ... it e e e e e e e e +5%
Nominal Battery Voltage ... .o i e it e e e ettt e et e 12
Battery Size -

SAE Group 24C (number used) ... e e e One

Capacity, SAE 20 hr. Minimum ................. e e et 74 Amp. Hr. (266 kC)
S0lenOid Shift Star er . .. i i e e e e e e e Yes
Combustion Air Required ... ... . i i ... 42cfm (1.2 m3/min)
Cooling Air ReqQUITed . ... .. e i e e e 850 cfm (24.1 m3/min)
Glow Plugs and Air Heater to Aid Starting . ... it i e Yes
Injection Pump (American BoSCh) .. .. i i PSU
NOzzie Opening PressUre (BPPrOX.) . ...t e et et et e et et e e 1800 psi (12409 kPa)
Primary and Secondary Fuel FHters . ... ... e e e Yes
Ol PUMD (GAT Ty D) ittt et e e e e e e e e e e e e Yes
Ol Filter (fUll fOW) .o i e e e e Yes
Ol CaPACH Y™ o .ot e e e 3-1/2 qt (3.31 lit)
Mounted Fuel Tank Capacity . ... ..o e e et e e 7-1/3 gal (27.79 lit)
Generator Welder—Maximum Amperes (50% duty Cycle) ... 200
Generator AC Auxiliary Output (120 or 240 volts, single-phase, 100% duty cycle) '

Watts at B0-hertz Operation. ... ... i it e e e e 3500

Watts at 50-hertz Operation. .. ... . 2500

* - Includes 1/2 quart (.47 lit) for oil filter.




DIMENSIONS AND CLEARANCES

All values in inches unless otherwise specified

CAMSHAFT ,
- Bearing Journal Diameter, Front..................... SR

Camshaft Bearing Diameter 1 ...........................
Camshaft Bearing Diameter 2
Bearing Clearance Limit ........................... S
End Play, Camshaft.................. e e

- CONNECTING RODS
Large Bearing Bore Diameter ......... e e

Small Bushing Bore Diameter ............ e e

Distance Center Large Bearing Bore to

Small Bushing Bore. ........., e e
Clearance, Large Bearing to Crankshaft .................
Clearance, Side ......... RS

CRANKSHAFT ‘

Main Bearing Journal Diameter..........................
Main Bearing Diameter ............ ...,
Crankshaft Main Bearing Clearance ......................
Connecting Rod Journal Diameter.......................
End Play, Crankshaft ...... e e e e S .

CYLINDER

CylinderBore ................... P
Cylinder Diameter Limits............o.ouureeniiinnni...
Out-of-Round Limit (not more than) .....................

PISTON ‘

Piston Clearance to CylinderWall ....................... '

Piston Diameter .................... B,

Ring Groove Width, TOp ...,
Ring Groove Width, 2nd ................................
Ring Groove Width, 3rd . ........................... e
Ring Groove Width, 4th .................................
Ring GapinCylinder ............ ... i,

Ring Side Clearance . ......

PISTON PIN
Piston PinFitinRod...................... e
Length ...

PISTON RINGS
Ring Type

LI o TP S P ‘

Minimum

2.500 (63.500 mm)
1.1875 (30.1625 mm)
2.251 (57.175 mm)
1.189 (30.201 mm)
.0012 (.0305 mm)

~.007 (.178 mm)

2.1871 (55.5523 mm)

1.044 (26.5176 mm) .

5.998(152.349 mm)
.0010 (.0254 mm)
.002 (.0508 mm)

2.2437 (56.9900 mm)

+ 2.2459 (57.0459 mm)

.0020 (.0508 mm)
2.0597 (52.3164 mm)
.010 (.254 mm)

Maximum

2.505 (63.627 mm)
1.1880 (30.1752 mmy
2.253 (57.226 mm)
1.191 (30.251 mm)
.0037 (.0940 mm)
.039 (.991 mm)

2.1876 (55.5650 mm)
1.045 (26.5430 mm)

.~ 6.002 (152.451 mm)

.0030 (.0762 mm)
.016 (.4064 mm)

2.2445 (57.0103 mm)
2.2489 (57.1221 mm)
.0033 (.0838 mm)
2.0605 (52.3367 mm)
.015 (.381 mm)

3-1/4 (82.55 mm)

3.2495 (82.5373 mm)

3.2505 (82.5627 mm)

.001 (.0254 mm)

}0055 (.1397 mm)
3.2430 (82.3722 mm)

.99005 (25.14727 mm)-

.0970 (2.4638 mm)
.0965 (2.4511 mm)
.0965 (2.4511 mm)
1880 (4.7752 mm)

.0075 (.1905 mm)
3.2440 (82.3976 mm)

.99025 (25.15235 mm)

.0980 (2.4892 mm)
.0975 (2.4765 mm)
.0975 (2.4765 mm)
.1895 (4.8133 mm)

.010 (.254 mm)

.002 (.0508 mm)

.006 (.1524 mm)

..0002 (.0051 mm)

2.738 (69.5452 mm)
9899 (25.1435 mm)
.0002 (.0051 mm)

2.753 (69.9262 mm)
.9901 (25.1486 mm)
.0007 (.0178 mm)

Compression

Compression

Compression
Oil Control

.0925 (2.3495 mm)
.0925 (2.3495 mm)
.0925 (2.3495 mm)

.0935 (2.3749 mm)
.0935 (2.3749 mm)
.0935 (2.3749 mm)




STARTING MOTOR

!
| Rotation ... ... . i e Counterclockwise
j Pinion to Pinion Stop (Solenoid Plunger : S o ’
! , " Bottomed) .070 (1.778 mm) .120 (3.048 mm)
| Pinion Rest Position - Distance from Pinion Housing :
| Mounting Face to Outer Edge of Pinion:............... ’ 1-9/32 (32.544 mm) 1-15/32 (37.306 mm)
Armature End Play ....... ... i e .005 (0.127 mm) .030 (0.762 mm)
Test Specifications " : :
[\ o T o ¥ o NS 10 volt 80 amps
_ 5000 rpm min.
Stall Torque................ S e 4 voit 420 amps
; ’ 7.8 ft. Ibs. (10.6 Nem) min.
| Brush Spring TenSioN .. ....ouuieiei i aiaannns . 32 - 40 oz. (907-1134 g)

with new brushes
VALVE, INTAKE (Cobalt-Chrome Alloy)

Stem Diameter ... ... e e .3405 (8.6487 mm) . .3410 (8.6614 mm)
Clearance in Guide ..., .0015 (0.0381 mm) . .0030 (0.0762 mm)
Face Angle . ... i e 42° .
Valve Clearance (COId) ...... ..o ) .009 Intake (0.2286 mm)
VALVE, EXHAUST (Cobalt-Chrome Alloy) :
Stem Diameter ... ... i e e e .3405 (8.6487 mm) ..3415 (8.6741 mm)
Clearance in Guide .......... et .0030 (0.0762 mm) .0050 (0.1270 mm)
| Face Angle. ... ... e 45°
| Valve Clearance (cold)...... e .007 Exhaust (0.179 mm)
e ~ VALVE GUIDE .
LA Length ..o e s 1-25/32 (45.2438 mm)
el Qutside Diameter. ... ..o i et 4690 (11.9126 mm) .4695 (11.9253 mm)
Cylinder Head Bore Diameter .............. .. ... .oy .467 (11.8618 mm) .468 (11.8872 mm)
inside Diameter (after reaming) _
EXnaUSt . . e i .3445 (8.7503 mm) .3455 (8.7757 mm)
10} €1 - U AP .3425 (8.6995 mm) .3435 (8.7249 mm)
VALVE SEATS (Stellite)
Valve Seat Bore
Diameter .. e e 1.361 (34.569 mm) 1.362 (34.595 mm)
Depth (from Cylinder Head Face) ..................... .433 (10.998 mm) 439 (11.151 mm)
Seat OQutside Diameter........... ... i, 1.364 (34.646 mm) 1.365 (34.671 mm) .
Seat Width .. .. ... e 3/64 (1.191 mm) 1/16 (1.588 mm)
Seat Angle .. ..o : 45°
VALVE SPRINGS . ' : )
Free Length .............. S O e 1-7/8 (47.625 mm)
Length, Valve Closed ........ ..., 1.528 (38.8112 mm)
Load, Valve Closed .......... ittt . 45-49 Ibs. (20.43-22.25 kQ)
! Length, Valve Open. ... ... .. oouiiieeriiin i 1.182 (30.0228 mm)
Load, Valve Open...... ..ttt ee e 87-97 Ibs. (39.50-44.04 kg)
v VALVE LIFTERS ' '
Lifter Diameter ... ... . e .8725 (22.1615 mm) .8730 (22.1742 mm)
LifterBore .................... e e .8755 (22.2377 mm) .8765 (22.2631 mm)
GOVERNOR .
Cup Free Travel Distance ......... ... i, _ 7/32 {5.5563 mm)
OIL PUMP BYPASS VALVE
Plunger Diameter. ... ... . .. i .3365 (8.5471 mm) .3380 (8.5852 mm)
SpringFreelength ...... .. .. .. .. . i i, 2-1/4 (57.15 mm) 2-3/8 (60.33 mm)
Spring Tension (at 1-3/16 inch compressed) ............. 2225 1b. + .11 |b. (1.0102 kg + 0.05 kg)
GENERATOR .002 (0.0508 mm)
AC Brush Spring Tension ....... ..., 16-20 oz. (454-567 g)
DC Brush Spring Tension ............ .o, 30-34 o0z. (851-964 g)



ASSEMBLY TORQUES AND SPECIAL TOOLS

The assembiy torques given here will assure proper
tightness without danger of stripping threads. If a
torque wrench is not available, estimate the degree of
tightness necessary for the stud, nut or screw. Be
careful not to strip threads. Use only reasonable force
and a wrench of normal length.

Specially designed place boits (Figure 1) do not
require a lockwasher or gasket. Do not attempt to use
a lockwasher with these bolts. Check all studs, nuts
and screws often and tighten as needed to keep them
from working loose.: - ‘

TORQUE SPECIFICATIONS Lb-Ft (Nem)
Connecting'Rod Bolt .............. 27-29 (37-39)
Cover-Rocker Box ................. 8-10 (11-14)
CylinderHead Bolt ................ 44-46 (60-62)
Exhaust Manifold Nuts............ *13-15 (18:20)
Flywheel Hub Nut ................. 17-21 . (23-28)
Flywheel Mounting Screw.......... 65-70 (88-95)
Fuel Pump Mounting Screws ... .. .. 15-20 (20-27)
Gear Case Cover ................ .. 18-20 (24-27)
Governor Arm Locking Screw ....... 27-3 (3.6-4)
GlowPlug......ccooiiiiiii . 10-15 (14-20)
Injection Nozzle Mounting Screws .. 20-21 (27-28).
Injection Pump Mounting Screws... 15-16 (20-22)
Intake Manifold.................... 13-15 (18-20)
Oil Base Mounting Screws ......... 45-50 (61-68)
Oil Filter ............ Hand Tight + 1/4 to 1/2 Turn
Oil Pump Mounting Screws ..... .. 15-20 (20-27)
Rear Bearing Plate................. 40-45 (54-61)
Rocker Arm Nut ................. . * 4-10 ( 5-14)
Rocker Arm Stud .................. 35-40 (47-54)
Armature Through Stud -Nut........ 30-40 (41-54)
Brush Rig Fastener Screw.......... 6-7 (8-9)
Generator Through Stud Nut....... 20-22 (27-30)
Mounting Base Screw.............. 35-37 (47-50)
Generator to Engine Adapter Screw 35-37 (47-50)

* - Caution: Tighten nuts eveniy to avoid manifold
damage.

* - This torque is from friction between the threads
only and locks the nuts in place. The rocker
"arm nuts are for adjusting valve lash.

~

HEAD

FIGURE 1. SPECIAL PLACE BOLT

' /// Z

RECESS UNDER

SPECIAL TOOLS AND EQUIPMENT

These tools are available to aid service and repair.

Crankshaft Gear Pulling Ring ...........
Diesel Nozzle Tester....................
Diesel Pintle Nozzle Cleaning Tool Set
(Includes Injection Nozzle Centering
Tool)
Nozzle Centering Sleeve ................
Delivery Valve Test Fixture..............
Combination Main-and €am Bearing
Driver. ..., e
Driver, Valve Seat............... e
Qil Seal.Guide and Driver
BearingPlate............. ... ...
Gear Cover. . ..oi i
Ridge Reamer............ PP
Replacement Cutter Blade
for420-0260........... ... o it
Diesel Compression Tester..............
Valve Seat Remover ....................
Replacement Blades
for 420-0311. .. ... .o i
Valve Guide Driver............... . ...

t - Used with diesel nozzle tester. .

420-0275
420-0184

420-0208
420-0321
420-0322%

420-0326
420-0270

420-0250
420-0281
420-0260

420-0261
420-0283
420-0311

420-0274
420-0300




DIESEL ENGINE
TROUBLESHOOTING GUIDE
LIQUID OR AIR COOLED

CAUSE

Discharged or Defective Battery

Defective Glow Plug or Lead

Load Connected When Starting

Defective Solenoid

Defective Starter

Defective Control Circuit

eo|e [ ] [ ] [ ] Defective Fuel System
LA [ ] ) Air in Fuel System
eo|e 'Y Y Y Incorrect Timing
e|e Y Y Restricted Air Intake - Dirty Air Filter
[ AK ) [ ® Poor Quality Fuel
ole ® * Dirty Fuel Filters
[ Out of Fuet or Shut Off Closed
® ® Worn or Damaged Transfer Pump, Leaking Diaphragm

ele [ o [ ] Faulty Injection Pump, Nozzles or Gaskets
®le L4 [ [ ] Fuel Line Leaks ~

[ ) Wrong Timing Button in Injection Pump

- Wrong Thickness Pump Mounting Gaskets

Py Run For Long Periods of Time at NO LOAD

Low Qil Supply

Defective Oil Gauge

Excess Oil in Crankcase

Oil Leaks From Engine Base or Connections

Light or Diluted Crankcase Qil

Leaky Oil Seals

Improper Lubrication

Faulty Oil By-Pass

Worn Oil Pump

Heavy Oit or Clogged Passages

Dirty Qit Filter

ole L] L] Loose or Disconnected Linkage
o e | e * ® Binding Linkage
e| o [ L] Excessive Wear in Linkage
eo|® [ ] ® Incorrect Governor Adjustment
[ High Spring Sensitivity
o Incorrectly Installed Governor Yoke or Cup
(4 [d [ Overicaded Generator

[ ] L ] Insufficient Coolant
Y Y 'Y Faulty Thermostat
Y . Worn Water Pump or Defective Seals
Py ° Water Passages Restricted . [
[ [ AK] Blown Head Gasket
'Y eole Overheating

Y Resuicted or Too Long Water Lines
) Defective Expansion Tank Pressure Cap

® Dirt on Cooling Fins (Air Cooled)

° Inadequate Air Circulation (Air Cooled)

L [] Poor Compression
[J Loose Pision
[ Loose Connecting Rod or Crankshaft Bearing
o|e ® [ ] ® eole Incorrect Valve Clearance .
ole * o|e Broken or Weak Valve Spring
® r'Y) High Exhaust Back Pressure
[AK] [ ] [ Valves Not Seating Properly
[] Worn Bearings "
P IS Py Worn Cylinder Walls, Pistons, Rings
el|e ® Sticking Valves
[J Worn or Dirty Valve Guides




OPERATION

ENGINE EXHAUST GAS (CARBON MONOXIDE) IS DEADLY!

Carbon monoxide is an odorless, colorless gas formed by Incomplete
combustion of hydrocarbon fuels. Carbon monoxide is a dangerous gas that
can cause unconsciousness and is potentially lethal. Some of the symptoms or
signs of carbon monoxide inhalation are:

. Dizzlness
¢ Intense Headache
* Weakness and Sleepiness

* Vomiting
e Muscular Twitching
L Throbbing‘in Temples

If you experience any of the above symptoms, get out into fresh air ‘
immediately.

The best protection against carbon monoxide inhalation is a regular inspection
of the complete exhaust system. If you notice a change in the sound or
appearance of exhaust system, shut the unit down immediately and have it

inspected and repaired at once by a competent mechanic.

GENERAL

Operating conditions vary for different localities and
certain procedures must be followed during opera-
tion to assure best performance.

Welders generate considerable heat during opera-
tion. To avoid a possible fire make sure the air inlets

and outlets of the generator are unobstracted and

clean.
Never operate the welder inside a building or

confined area without piping exhaust gases

outside the enclosure. EXHAUST GASES CAN CAUSE SERIOUS
PERSONAL INJURY OR DEATH :

If the welder is mobile mounted, extra vehicle floor
support may be necessary to prevent welder moun-
ting bolts from tearing loose due to rough roads,
turning sharp corners, etc. Use pipe clamps or U-
bolts to secure the welder frame to the floor. For
service convenience, especially when draining oil,
elevate the welder above the vehicle floor.

CRANKCASE OIL o
Use an oil with the AP designation CD/SDor CD/SE.

However, to reduce oil consumption to a normal level |

in the shortest time possible on a new or rebuilt
engine, use CC oil for the first fill only (50 hours).

‘ WARNING I

- Then use the recommended oil only. Select the

correct SAE grade oil by referring to the following.

Above 32°F

(0°C) SAE 30
0°F to 32°F
(-18°C to 0°C) . SAE 10W or 5W-30
Below 0°F (-18°C) SAE 5W-30

Multigrade oils are recommended for temperatures of
32°F (0° C) and below, but they are not recommended
for temperatures above 32°F (0°C). When adding:oil
between oil changes, it is preferable to use the same
brand as in the crankcase. Various brands of oil may
not be compatible when mixed together.

Never check oil with the engine running. Hot
oil discharged from the engine could cause
personal injury. :

RECOMMENDED FUEL"

Although number 2 diesel fuel gives- the best
economy for most operating conditions, number 1
diesel fuel can be used:

1. When ambient temperatures are below 32°F
(0° C);

2. During long periods of light engine load; or,

3. If preferred by user.




Use low sulfur content fuel having a pour point (ability
to filter) of at least 10°F (6°C) below the lowest
expected temperature. Keep the fuel clean and
protected from adverse weather. Leave some room
for expansion when filling the welder's fuel tank.

be kept ciean. Dirt in the system can cause severe damage to both
the injection pump and the injection nozzles.

BATTERY CONNECTIONS

Connect battery cable marked POS. to the battery
positive (+) terminal (Figure 2). Connect unmarked
cable to the battery negative (-) terminal. Always keep
cable connections tight and clean.

Due to the precise tolerances of diesel injec-

If the battery is accidently connected in reverse, a
fuse will blow protecting rectifiers in the battery
charger. Correct the battery connections and install a
new fuse.

INITIAL START

Check the engine to make sure it has been filled with
oil and fuel. Cylinder air housing door should be
closed. Heavy exhaust smoke when the engine is first
started is normal and is caused by the inhibitor oil.
Bleed air from fuel system as follows: Disconnect the
fuel return line. See Figure 3. Operate the hand
priming lever on diaphragm type fuel transfer pump
until there are no air bubbles in fuel flowing from the
fuel return line fitting. Then connect the fuel return
line.

If the camshafts pump lobe is. up, crank engine one revolution to
permit hand priming. When finished, return priming lever inward
(disengaged position) to permit normal pump operation.

STARTING
MOTOR

STARTING
MOTOR
SOLENOID

BATTERY
NEGATIVE

A
BATTERY
POSITIVE

A625

12-V. BATTERY

N

FIGURE 2. BATTERY CONNECTIONS

tion systems, it's extremely important the fuel .

1

WORK TRANSFER PUMP PRIMING LEVER UNTIL
FUEL FLOWS FROM RETURN LINE FITTING OF
INUECTION PUMP.

NOTE:
If priming lever does not engage
crank engine one revolution.

FIGURE 3. BLEEDING FUEL SYSTEM

STARTING

1. When starting a cold engine in ambients below
50°F (10°C), preheat for 20 seconds.

2. Continue to hold preheat switch and press the
Start switch.

3. Release start and preheat switches after engine
starts and reaches speed.

4. Oil pressure should read at least 20 pounds
(138 kPa). The pressure relief valve is not ad-
justable.

When starting at temperatures below 50°F (10°C) or
under high humidity conditions, refer to suggested
starting aids in Low Temperatures.

When the engine is to be restarted after short periods
of shutdown, preheat is usually not necessary. ’

BREAK-IN PROCEDURE

The weiders can be loaded to full nameplate rated
output as soon as they are put into operation. It's
recommended the welder be loaded to 80% rated
capacity during the first few hours of operation.
Heavy loading during initial operation helps seat
piston rings and brings oil consumption to normalin
the shortest time. See Duty Cycle for normal opera-
tion.

Drain the initial oil after 50 hours of operation while the engine is
still hot.

DUTY CYCLE ,

When interpreting the duty cycle chart (Figure 4),
note at 200 amperes rated load, the no-welding time
must be at least one-half (50%) of each 10-minute
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DUTY CYCLE PERCENT
Duty cycle equals one |0 minute period.

FIGURE 4. DUTY CYCLE CHART

operating period. As the welding load is reduced,
longer welding time is permissible’because less no- -
welding load time is required for the welder to cool.
Any extreme ambient temperatures must also be
taken into consideration. Continuous welding s
permissible at 140 amperes or less.

WELDING CABLE CONNECTIONS

. Insert welding cables into the main currentamperage
jack receptacles (Figure 5) according to the welding
requirements. Some welding jobs may require fre-
quent polarity changing to permit using various types
of welding rod.

Straight Polarity Welding: Connect the electrode
cable to the negative (NEG.) jack receptacle. Connect
the ground cable to the desired amperage jack
receptacle.

Reverse Polarity Welding: Connect the ground cable
to the negative (NEG.) jack receptacle. Connect the
electrode cable to the desired amperage jack recep-
tacle. .

ELECTRODES

All 1/16-inch through 5/32-inch ‘electrodes can be
used. Positive and negative 3/16-inch electrodes

which do not exceed the welder capacity can also be
used.

WELDING CURRENT ADJUSTMENT

Welders have an engine speed control lever and a fine
current adjustment control (Figure 6). The engine
speed control lever, when at WELD (2400 rpm) posi-

‘tion, cuts off AC output and only welding current is

available. When the speed control lever is at POWER,
welding current is bypassed and only AC power is
available.

The jack receptacle type main current control con-
nects various resistance units into the welding circuit,
limiting the amount of currentat each jack receptacle.
The fine current control provides for further adjust-
ment between the jack receptacles of the main

control.
NEVER WELD WITH ENGINE AND CON-
CAUTION TROL COVER REMOVED! Considerable heat
is generated by the resistance units inside the welder control box.
Always keep the engine and control cover installed on the unit to
properly direct cooling air to the control box.

. Plug cables into proper jack receptacles to obtain
the amperage recommended for the electrode
used. :

Set fine current control at its approximate center
position (midway between minimum and max-
.imum). Try the welding characteristics, making
fine current.adjustments as necessary.
Fine currentcontrol range is greater than the current spread of
the main current control jack receptacies. If perfect arc
conditions are not obtained by normal procedure, try the next
higher or lower jack receptacle connections and re-adjust the
fine current control to compensate. .

When operating welders in parallel (see
WELDERS IN PARALLEL), always have both
ends of the connecting cables plugged into

909

@)

56

NEG
85

o

O

o

e}

0= O =

1795

O

155 200

s

a562

FOR STRAIGHT POLARITY

Use as electrode cable

Use as ground cable

FOR REVERSE POLARITY
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MAIN CURRENT WELDING JACK RECEPTACLES
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FIGURE 6.. WELDER CONTROL

identical jack receptacles on each welder. If an
amperage connection change is made on one
welder, immediately change the other end of the
connecting cable to the like jack receptacle of the
second welder.

If welding current cannot be adjusted éatisfactorily, check forpoor
electrical contact of cable connections at welder, ground clamp
and electrode clamp. ’

WELDERS:IN PARALLEL

Two welders can be connected in parallel if the
welding amperage requirements are greater than

those provided by one welder.
Use larger welding cables because of higher

| WARNING '
amperage. Smaller cables can become hot

creating a fire hazard.

1. Determine welding amperage requirements.
Select identical amperage jack receptacles on

the amperage

each ~welder which total re-

quirements.

EXAMPLE: If 300 amperes are required, selectthe
155-ampere jack receptacle-on each welder. It
may be necessary to select amperages which
total slightly higher than the welding re-
quirements to obtain proper welding
characteristics. This is due to voltage and current
differences which occur when welders are con-
nected in parallel. Proper current can then be
obtained using the fine current control adjust-
ment. .

. Connect a cabie between the preselected iden-

tical amperage jack receptacles of the welders.
This cable (Figure 7) must have some means of
attaching a second cable by splicing, clamping,
etc. which will insure a tight connection.

MAKE THIS CONNEC-
TION ONLY AFTER
BOTH PLANTS ARE
STARTED PROVISION MUST BE
MADE HERE FOR CON-
. NECTING A SECOND SECOND CABLE
SECOND CABLE CABLE For straight polarity con-
For straight polarity con- necting use as the ground
necting use as the electrode cable.
cable. For reverse polarity con-
For reverse polarity con- necting use as the electrode
necting use as the ground cable.
cable.
" asel 1ST WELDER - 2ND WELDER

FIGURE 7. CONNECTIONS FOR WELDING IN PARALLEL
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3. Connect another cable of equalsizeandlengthto

the negative (NEG.) jack receptacle of only one

welder. Do not complete connection to negative
(NEG.) jack receptacle of second welder until
both welders are running. Provisions for connec-
ting a second cable must also be made as
described in step 2.

will result.

AC OUTPUT
Move speed control lever to POWER position. Thns

Do not attempt to parallei the -Welder’s AC
output. Serious control and welder damage

", cuts the welding current control off and supplies 120-

or 240-voltcurrentto the output receptacles. Limit AC
loads to not more than 3500 watts (60 hertz): or 2500
watts (50 hertz).

Canadian models have two 1l5-ampere fuses

on.the control panel that should be check-

ed if AC power.is lost. The fuses are lo-

B

cated directly below the duplex -receptacle.

Carbon in the exhaust system will occur in
loads. Operate the welder at full load occasionally (or about 5
minutes just before stopping) to clean out the exhaust system.

MICROSWITCH OPERATION
The engine speed control lever
microswitch which selects the AC circuit or DC
.welding circuit. If the microswitch becomes stuck or
|n0perat|ve welder operation is affected. Refer to
wiring diagram.

INVECTION PUMP

EPey

N 7
852 /] o

INJUECTION PUMP
STOP LEVER

FIGURE 8. WELDER STOP LEVER

operates a

diesel engines operated consistently at light

4.

- 1. If microswitch DC contacts remain closed when
speed control lever is at WELD position, welder
voltage at no load increases from approximately a
normal 60 volts to 80 volts. Atheavy weldingload,
speed will drop- excessively. and welder will
appear to lack power.

2. If microswitch DC contacts remain open when
speed control lever is at POWER position, AC
voltage will be low with similarily low power
performance.

3. If microswitch ‘AC contacts fail to close with
speed lever at POWER position, there will be no

availabie AC output.

o

4. If microswitch AC contacts remain closed with’

speed control lever at WELD position, AC output
_voltage will be excessively high, and any AC load
left connected will be damaged S

HIGH TEMPERATURES'

1. Seethatnothmgobstructsaarflowtoandfromthe~,-. -

‘welder.

2. Keep cooling fins clean Air housing should be

properly.installed and undamaged

LOW TEMPERATURES
1. Use correct SAE oil for temperature conditions.
.- Change oil .only when engine is warm. If an
unexpected temperature drop causes an
emergency, move the welder to a warm location
or apply heated air (do not use open flame)
externally until oil flows freely.

2. Preheat for 1 minute if the temperature is 32 to
50°F (0 to 10°C). If engine fails'to start after
cranking for 1 minute, preheat for 1 minute more
and reattempt the start.

3. Protect fuel against condensation.
4. Keep battery in a well charged condition.

HIGH ALTITUDE

Maximum power will be reduced approximately 4%’

for each 1000 feet (310 m) above sea Ievel after the
first 1000 feet (310 m)

- EXERCISE

Infrequent use results in hard starting. Operate
welder for at least a half houreach week. Run longer if
battery needs charging.

OUT-OF-SERVICE PROTECTION

Protect a welder that will be out-of- serwce for more
than 30 days as follows:

1. Run until thoroughiy warm and then shut down.

2. Disconnect battery and follow standard battery
storage procedure.

3. Drain oil from oil base while still warm. Refill and
attach a tag stating oil viscosity used.

4. Remove glow plugs inject two squirts of rust

inhibitor (or SAE 10 oil) into each cylinder. Crank
engine over several times. Reinstall glow plugs.

“w



10.

11.

. Service air cleaner. See: PERIODIC

MAINTENANCE section.

. Clean governor linkage and protect by wrapplng

with a clean cloth.

moisture, dirt, bugs, etc.

. Remove access panels and clean all, coollng

surfaces.

Wipe generator brushes, slip rings, etc. Do not
apply lubricant or preservative.

Wipe entire unit. Coat rustable parts with a light
film of grease or oil.

Provide a suitable cover for the entire unit.

RETURN UNIT TO SERVICE

1. Remove cover from unit and all protective wrap-
. ping.

. Plug exhaust outlet to prevent entrance of _

5

.2

. 3.

Check tag on oil base and verify that oil viscosity - -
is still correct for existing ambient temperatures. - .

Clean and check:-battery. Measure specific gravity -

(1.260 at 77°F [25° C]) and verify level to be at
split ring. If specific gravity is low, charge until
correct valve is obtained. If the level is low, add
distilled water and charge until specific gravity is
correct. DO NOT OVERCHARGE.

Do not smoke while servicing batteries.

Explosive gases are emitted from

batteries in operation. ignition of the gases can cause severe
personal injury.

Check that fuel filter and fuel lines are secure,
with no leaks.

Check carburetor, adjust if necessary.
Connect battery. Connect ground lead last.
Be sure no load is connected to the generator.
Start engine.



PERIODIC MAINTENANCE

Regularly scheduled maintenance lowers operating
costs and lengthens service life. Use this schedule as
a servicing guide, but consider actual operating
conditions when establishing- a more definite
schedule.

The operator should periodically make a complete
visual inspection with the set running at rated Ioad
Some of the things to check for are:

1. Check all fuel and oil lines. for possible leakage.
2. Inspect exhaust lines-and mufflers for possnble
leakage and cracks.

- 3. Periodically ordaily, drain moisture from conden-
sation traps.

4. Inspect air shrouds forleaks and securlty Be sure
cooling fins are clean and free from cracks or
breaks.

5. Inspect electrical wires and connections for
security and fray damage.

WARNING . Betore beg.lnmng any maintenance work
on the engine, generator or control pan-

el, disconnect the battery. Failure to do so could result in
damage to the equipment.or serious personal injury in the’

event of inadvertant starting.

CARE OF BATTERIES

To increase battery life, the operator can perform a

number of routine checks and some preventive

maintenance.

1. Keep the battery case clean and dry:

2. Make sure the battery cable connections are
" clean and tight. Use a terminal puller when
removing cabies for any reason.

3. Coat the battery terminals ‘with a mineral grease
or petroleum jelly to ‘reduce corrosion and oxida-
tion.

4. Identify each battery cable to be positive or
negative before making connection. Always con-
nect the ground (negative) cable fast.

5. Maintain the electrolyte level by adding water
(drinking quality or better) as needed for filling to
split ring level marker. (The water ingredient of
the electrolyte evaporates, but the sulphuric acid
ingredient remains. Therefore, add water, not
electrolyte.

6. Avoid overcharging when recharging. Stop the
boost charge when the specific gravity is 1.260
and the electrolyte is 80°F (27°C).

16

PERIODIC MAINTENANCE

HOURS OF k .
OPERATION MAINTENANCE TASK
8 e Check exhaust system for Ieaks
® Inspect welder
_* Check fuel supply
® Check oil level -
50 e Check air cleaner. See

Note 1
Clean governor linkage. See’
Note 1. . .. e

100

Change crankcase Gil. See
Note 1.

200

Clean c¢rankcase breather

e Check battery

Replace oil filter. See
Note 1.~

e Check slip rings. See Note 1.
® Check brushes. See Note 2.

Drain fuel system conden-
sation traps. See Note 3.

.

500

.Check valve clearance

600

Replace primary fuel filter
See Note 1.

1000

Clean generator and
engine

2000

Remove and clean oil base

e Grind valves (if required)

Clean rocker box oil line
holes .
Check nozzle openmg pressure
spray pattern. See Note 4..

© 3000

Replace secondary fuel filter
See Note 1.

5000

General overhaul (if required)
]

-

Note 1: Perform more often in extremely dusty conditions.

Note 2. Replace brushes when worn to 5/8 inch (16 mm).

system.
primary filter bowl,

~ Note 3: Water or foreign material in the fuel can ruin the injection
If daily inspection shows water or dirt in the
check fuel handling and storage
facilities and correct the situation. Repiace filter elements

following corrections of fuel contamination problems.

Note 4: This service must be performed by trained diesel injection

equipment personnel with suitable test facilities.
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CRANKCASE BREATHER

Engines prior to Spec S have a crankcase breather
with.a breather tube baffle and engines begin Spec S

- have a ball check valve and baffle. Every 200 hours,.
clean in a petroleum-base solvent as described and .

shown in Figure 9.

PRIOR TO SPEC S’

BREATHER TUBE
. CAP

FLAPPER T
VALVE 71 TUBE FROM
ASSEMBLY c AIR
CLEANER
BREATHER-

FTUBE BAFFLE

A2s2

CRANKCASE ‘BREATHER

Remove breather cap. Remove vaive from cap and wash. Dry’
and instalt with perforated disc toward engine. If faulty. install
new valve.

BEGIN SPEC S

BREATHER HOSE

BREATHER HOSE
INSULATOR

VALVE HOSE CLAMP

CLAMP

INSULATOR

CRANKCASE
-BREATHER

Remove hose clamp, breather hose. breather cap clamp and insulator halves to
release breather cap and valve assembly. Wash cap and valve assembly and the
vaffle. Then reinstail. ’

IR R S8 PN

FIGURE 9. ' CRANKCASE BREATHER .
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Use extreme care when cleaning with a
. petroleum-base cleaner due to fire hazard.

CRANKCASE OIL 4

Whenever checking the oil level of the welder, fill with

oil (if necessary) to the FULL mark on the oil level

indicator. See the OPERATION section or OIL

SYSTEM section for the recommended oils to use.

Never operate the welder with the oil level below the
LOW level of the indicator. Replace the indicator cap

“tightly or oil leakage may occur. Although oil changes

are recommended every 100 hours, change the oil
every 50 hours if operating in extremely dusty ordirty

conditions.
‘Do not remove the oil dipstick while the
engine is running or oil could blow out of the

oil fill tube causing injury.

The oil filter should be changed every 200 hours, but
it may also have to be changed more often if severe
conditions exist. Coat the filter gasket before install-
ing. Turn on the filter finger tight plus 1/2 turn.

AIR CLEANER
’Allowing the filter element to become plugged with

dirt restricts-the intake of air and results in reduced
engine life. Clean the ‘element and retainer in a
petroleum-base solvent, dry and oil as shown in
Figure 10.

WARNING _‘|

Use extreme care when cleaning with ‘a - -
p.etroleum-tgase cleaner due to fire hazard.

AFTER WASHING ELEMENT DIP
. IN ENGINE OIL AND SQUEEZE AS
DRY_ AS POSSIBLE. "

N~ RETAINER

“t FIGURE~10. SERVICING AIR CLEANER



GOVERNOR LINKAGE

The linkage must be able to move freely through its
entire travel. Clean the plastic joints (do not lubricate)
with a clean cloth (Figure 11). Atthe same time, check
for binding, excessive slack and wear of the linkage.

FUEL SYSTEM ‘

‘Every 200 hours, remove and empty the fuel'sediment

bowl of dirt and condensation. Drain water from the

fuel filters by loosening the drains on the bottom of
each filter (Figure 12). Drain more often if needed.

Install a new primary fuel filter every 600 hours and a
new secondary fuel filter every 3000 hours. Replace
the fuel filters more often-for extremely
ditions. '

FUEL PUMP AND

(
BODY ]

dusty con- "L

FIGURE 11. CLEANING BALL JOINT OF GOVERNOR .
LINKAGE

. ELBOW
(To injection
pump) -
CONNECTOR
(From fuel
transfer pump)

DRAIN PRIMARY | SECONDARY
FILTER FILTER
DRAIN

PRIOR 1O SPEC S:ONE FILTER
BEGIN SPEC S-TWO FILTERS

FIGURE 12. FUEL SYSTEM SEDIMENT BOWL AND FILTER MAINTENANCE
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COOLING SYSTEM

To remove the heat produced during operation;
engines use a pressure air cooling system. Blades on
the flywheel draw air in the front of the engine

housing, force the air past all the cylinders and out the

right side of the engine.

MAINTENANCE

Maintenance should consist of cleaning the

generator cooling and engine cooling area (fins on. -

cylinder heads) at regular intervals, normally every

1,000 hours but more often under dirty operating

conditions.

ENGINE OVERHEATING

Overheating is usually difficult to discover in any air-
cooled engine, but the first sign is usually engine
loosing speed momentarily or low engine power. This

- happens before the engine siezes and results in

scored pistons.

19

The most probable causes of overheating are dirty
cooling surfaces, operating without the engine air
housing, poor air circulation, improper lubrication,
wrong injection timing and overloaded engine.

m Overheating can permanently damage the
engine. The air housing including the door.

must be on when operating the engine.

GENERATOR

The generator pulls in cooling air at the rear air inlet,
then pushes it through the generator as it picks up
generator heat. Openings on the front of the
generator by the engine expel the heated air. Make
sure the generator cooling inlets and outlet are never
covered or restricted.



FUEL SYSTEM

The diesel system provides a means of filtering,
transporting and delivering. fuel in a fine spray to the
engine cylinder at the correct time for ignition. The
system consists of a primary fuel filter, fuel transfer
- pump, secondary fuel filter, injection pump and an
injection nozzle. Figure 13 shows the fuel system.

The diaphragm fuel transfer pump which operates
directly off the engine camshaft, draws fuel from a
supply tank and delivers it through two filters to the
injection pump. The injection pump meters fuel and
“delivers.it at high. pressure to the injection nozzle at
the correct time. ,

The injection nozzle opens at a set pressure, deliver- -

ing fuel in a fine spray to the precombustion chamber
for ignition.

Excess fuel is returned to the tank after each injection
cycle by a fuel return line from the nozzle. An adapter
combines the leak-off fuel with the flow-through fuel
from the injection pump. A return line connected at
this point returns the combined fuel back to the fuel
supply tank. A '
A diesel engine cannot tolerate dirt in the fuel
system. It is one of the major causes of diesel

engine failure. When opening any part of the fuel system beyond -

the secondary fuel filter, place all parts in a pan of clean diesel fuel

as they are removed. Before installing new orused parts, flush them -

thoroughly and install while still wet.

'MAINTENANCE

In addition to the regular service periods, change the
secondary fuel filter cartridge whenever the engine
shows signs of starving from tack of fuel. Remove the
secondary filter by removing the large cap screws in
the center of the filter cover. Use care when replacing
the filtefr cartridge to avoid getting dirt into the
injection pump passages. .. .

When replacing or cleaning the filters, bleed the fuel
system. Operate the hand priming lever on the
transfer pump until no air bubbles flow from the
return line fitting of the injection pump. Return the
priming lever to its original position. See Figure 14.
if the transfer pump cam is on the high side,
the priming lever will not operate the pump.

Turn the engine one revolution before operating the prime lever.

Starting with Spec S, the fuel filtration system accom-
modates both primary and secondary fuel filters on a
common mounting casting which is bolted to a newly-
designed oil fill tube. The engine cannot be run with

20
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CLEANER
INJECTION
NOZZLE —%

MANIFOLD

HEATER
NJECTION

NOZZLE

GLOW PLUG

GLOW PLUG

R
FUEL TRANS FE

PUMP s FUEL RETURN
‘ Ll ~* LINE
- 5‘? CONNECTION
TO FUEL
( TANK
FUEL FROM —>>F 'N;SSI'C'N
LINE , ‘
PRIMARY | | | v SECONDARY
FUEL FILTER .FUEL FILTER
A918 Rev.

" " FIGURE 13. FUEL SYSTEM

either filter loose or ‘missing, thus ensuring proper
filtration at all tlmes

‘Drain water periodically as required from both filters.

Replace primary filter every 600 hours and secondary
filter every 3000 hours. When replacing filter, tighten
screw until gasket touches base, then tighten screw 1
to 1-1/2 turns.

FUEL TRANSFER PUMP

The transfer pump is located on the left side of the
engine near the rear. If fuel does not reach the
secondary filter, make the following checks before
removing the pump.

1. Check the fuel tank and see that the shutoff valve
* is open.

2. Remove the fuel line from the transfer pump
outlet and work the priming lever on the pump.
Fuel should spurt out of the pump. If not, remove
the pump for repair or replacement.

Testing: If the transfer pump delivers fuel, testit witha

pressure gauge or manometer. Perform these tests
before removing the pump from the engine. Remove
the pump outlet and install the pressure gauge
(Figure15).




WORK TRANSFER PUMP PRIMING LEVER
. . UNTIL FUEL FLOWS FROM RETURN LINE
. FITTING OF INJECTION PUMP

FIGURE 14. BLEEDING FUEL SYSTEM

Test the valves. and diaphragm by operating the
primer lever a few times and watching the pressure. It

should notdrop off rapidly after priming has stopped. .

Next, run the engine at governed speed on fuel

" provided by gravity feed and measure the fuel pump

pressure developed. Pressure should be between 12
and 14 psi (83 and 97 kPa) with the gauge 16 inches
above the fuel pump. :

A low pressure reading indicates extreme wearin one
part or some wear in all parts, and the pump should be
overhauled or replaced. 'If the reading is above
maximum, the diaphragm is probably too tight or the
diaphragm spring too strong. This can also be caused
by fuel seeping under the diaphragm retainer nutand

R )

FUEL PUMP
OUTLET

FIGURE 15. FUEL PRESSURE GAUGE

between the diaphragm layers, causing a bUIge. in the
diaphragm. Overhaul the pump and replace the -
defective parts.

Low pressure with little or no pressure leak after
pump stops indicates a weak or broken spring or worn
linkage, and'in most cases, the pump should be.
replaced. Figure 16 shows the fuel transfer pump.

Fuel Pump Disassembly: .
1. Remove the pump inlet and outlet lines. Remove
the two cap screws holding the pump to the
engine and lift it off.

2. Notch the pump cover and body with a file so they'
can be reassembled in the same relative positions
and remove the six screws holding them together.

‘3. Tap the body with a screwdriver to separate the
two parts.

'Do not pry them apart because the -
diaphragm will be damaged. .

4. Remove the screws holding the valve plate to the
cover and lift out the valve and cage assemblies.

VALVE AND CAGE

.COVER

DIAPHRAGM
ASSEMBLY -an

DIAPHRAGM
SPRING -

ROCKER ARM PIN -H
ROCKER ARM

BODY

PRIMING LEVER

ROCKER ARM

ASSEMBLIES =

LINK
SEDIMENT
BOWL

" FIGURE 16. FUEL TRANSFER PUMP
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5. Drive out the rocker arm hinge pin.

Remove the rocker arm, spring and link.

7. Lift out the diaphragm assembly and diaphragm
spring. ‘

o

Repair: Transfer pump failure is usually due to a
leaking diaphragm, valve and valve gasket. A kit is
available for replacement of these parts. Because the
extent of wear cannot be detected by the eye, replace
all parts in the kit. If the diaphragm is broken or leaks,
check for.diluted crankcase oil and replace.

Assembly: .

1. When installing a new diaphragm, insert the
diaphragm spring and diaphragm into the pump
body. . »

2. Insert the link and rocker arm into the body and

- hook it over the diaphragm pull rod. Align the
- rocker arm:with the rocker arm pin hole and drive

in the pin. ‘The priming lever must be in the -

position shown in Figure 14 when installing the
rocker arm.

3. Compress the rocker spring and install between - -

the body and rocker arm.

4. Insert the valve cages, gaskets and valve cover
plate. Position the inlet valve with spring showing
and the outlet valve with spring in the cover
recess.

5. Assemble the cover to the body with notch marks
lined up. Install the screws, but do not tighten.

6. Push the rocker arm in full stroke and hold in this
position to flex the diaphragm.

The diaphragm must be flexed or it will
deliver too much fuel pressure.
7. Tighten the cover screws alternately and secure-
ly, then release the rocker arm.

8. Install the pump on the engine and repeat the
pressure test.

INJECTION PUMP

The American Bosch PSU injection pump is located
near the center of the left side of the engine
crankcase. A cam and gear on the camshaft drive the
pump. The gear drives the pump face gear, providing
fuel distribution to each cylinder in the proper order.
The cam operates the pump plunger, producing
pressure to deliver the fuel and open the nozzles. A
control sleeve meters the fuel by controlling the
length of time the plunger port is closed, maintaining
pressure and the amount of fuel delivered in each
stroke. Timing the pump to the engine determines the
point of port closing. The correct port closing pointis
19°BTC. The position of the metering sleeve on the
plunger controls the port opening and this depends
on the throttle setting.

Adjustments: One adjustment screw, located on the
injection pump control assembly, sets the maximum
and minimum injection points. Set the maximum stop
screw while gradually increasing the load to stop the

throttle at the smoke point. Set the minimum stop
screw to just fully close the throttle (no fuel injection).

Repair: Since most fuel system troubles are not due to
a faulty injection pump, test the rest of the fuei system
before condemning the injection pump.

I's generally recommended not to make field
repairs of the injection pump because of the
exceptionally close tolerances between parts and the specialized
equipment:-necessary for repair. The injection pump is an expen-
sive part of the unit and even a particle of dirt as fine as talcum
powder could score its working surfaces. If the rest of the fuel
system is in working order and fuel delivery abnormal, remove the
pump for replacement or repair. American Bosch maintains a
world-wide repair service for these pumps.

Removal: If the pump is removed from the engine, be
sure the steel shims between the pump and the
crankcase mounting are the same.on reassembly to .:
maintain proper gear backlash: The number stamped -
on the crankcase-indicates the proper shim thickness.
This thickness does not change when a new pump is
installed. It only changes when a new crankcase is

. installed, and then the thickness of the proper shims
is stamped on the new crankcase.

Do not change the pump mounting shims

total thickness or the proper pump gear to
camshaft gear mesh will be affected. The shims thickness is
stamped on the cylinder block above the pump mounting boss.
Shim thickness is established at the factory during engine
assembly and does not change unless a new cylinder block is
installed.

Remove the pump inlet, outlet and return lines.
Remove the four cap screws holding the pump to the
crankcase and lift it off. Be careful to retain the shims
between the crankcase and pump.

Injection Pump Timing: Time the injection pump to
the engine by using the proper thickness timing
button between the pump plunger and tappet. It is
timed to the engine at the factory so the port closing
for injection occurs at 19°BTC (PC mark in Figure
17). '

PC
25 (PC 5%(90121' CLOSING)

TIMING
)< POINTER

GEAR COVER -7, /
GOVERNOR  ~ M
ARM —

FIGURE 17. PORT CLOSING
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~Use Method 1 when replacing an old pump if the port.
closing dimensions and button number of the old
-pump were recorded. Use Method 2 if the dimensions

» are unknown and old pump is being retimed, or when
replacing either the camshaft or crankshaft.

Method 1: This is-a means for calculating the correct
button thickness before the pump is installed. It
requires the port closing dimensions and button
thickness from the pump being replaced.

Pump timing is critical for correct engine
power and performance.

The formula for determining the proper port closing
(PC) timing button for a new or replacement pump is
as follows:

1. Remove old pump. -

2. Determine total pump' flange and button
thickness for old pump (see Table 1 and Figure
18).

a:. Write down dimension given on old pump
flange. See Example.

Example Formula:

~ Port closing dimension of * ’ o
oldpump .............. ... 1.109 (28.169 mm)
Button thickness of old pump ..... +.107 (2.718 mm)

1.216 (30.886 mm)

Port closing dimension of

NeW PUMP......ovuinrnnnnn... -1.103 (28.016 mm)

113 (2.870 mm)

Button thickness of new pump ....

b. Remove old pump timing button.
Be sure to hold the pump drive

securely to the pump body when

removing the tappet, Figure 18. If not, the pump will come
apart and be difficult to reassemble. Also, the metering
sleeve may drop off the plunger into the sump when the
plunger is removed. If the mechanic is not aware of it, he
could put the pump back together, but it will not operate. If

@ BUTTON WITH CODE LETTER
|_ ~ OR NUMBER STAMPED ON IT.

MAXIMUM
THROTTLE
STOP SCREW

STAMPED CODE
LETTER OF BUTTON
USED

GROOVE

TAPPET

FIGURE 18. INJECTION PUMP BUTTON INSTALLATION

the plunger portis not enclosed by the sleeve, there will be
no fuel delivery. Use a pair of channel lock pliers or a
screwdriver to remove the tappet from the O-ring in the
drive gear. :

c. Obtain dimension of old timing button from
Table 1 corresponding with number or letter
code on timing button.

d. Add dimension on old pump flange to timing
button dimension from Table 1.

e. Write down total PC dimension for old pump.

f. Write PC dimension from new pump flange
and subtract it from total PC dimension for old
pump.

g. Use calculated dimension for new timing but-
ton.

TABLE 1. TIMING BUTTONS'
GROUP 1 GROUP 2

CODE PART NO. SIZE CODE PART NO. SIZE
Inch I mm Inch | mm
16orS 147-0186 .134 3.404 10rA 147-0147 119 3.023
15orR 147-0187 131 3.357 2orB 147-0148 116 2.946
14 or P 147-0188 .128 3.251 3orC 147-0149 113 2.870
13orN 147-0189 125 3.175 4o0rD 147-0150 110 2.794
1i2orM 147-0190 122 3.099 S5orkE 147-0151 - 107 2.718
: 11 or Std 147-0161 104 2.642

Group 1. Used in all late mode'I pumps
. Group 2. Used in early models of ali pumps
Pump Kits prior to Spec R—
147-0218
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TABLE 2. TIMING BUTTONS

TIMING USE TIMING USE

EARLY BUTTON LATE BUTTON
A 6orF " 50rE
2" 7orH 2" 40orD
.3 8orJ 3 3orC
4" 9orK 4" 20rB
5" 10ortL .5 1orA
6" 12orM

7 130orN

.8" 140rP

.9 150rR

1.0 t6orS

Method 2, Flowing the Pump: Flow timing the injec-
tion pump can be done using fuel to determine
whether or not the proper timing button has been
installed for best operating conditions. In case the
pump is removed without recording the PC dimen-
sion and the timing button thickness, itisnecessary to
flow time the pump to establish the exact PC position.

1. Install No. 12 timing button in pump as previously
discussed and install the pump per instructions
under Injection Pump Instaliation.

Button 12 or M is the mid-range of the buttonsizes used the
most. The button dimension is determined by the number or
letter stamped on its side.

2. Remove the delivery valve cap nut (also delivery
valve holder on later models, Figure 19), and lift
out the delivery valve spring. Install the delivery
valve cap nut and holder.

3. Rotate the flywheel (counterclockwise) to a point
about 15 degrees before the port closing mark
(compression stroke number 1 cylinder).

4. Position the fuel control in the full fuel position.
Disconnect number 1 injection line from the
nozzle and position line so full fuel is visible.
Pump the priming lever while turning the fiywheel
clockwise until fuel stops coming out of the
injection line. This is the port closing point or the
point where injection begins.

5. Check the position of the port closing mark in -

reference to the timing pointer. If the button
thickness is correct, the pointer will coincide with
the port closing mark. See Figure 17. If the timing
pointer is before port closing (early timing) a
thinner button is needed. If the timing pointer is
between port closing and top center (late timing)
a thicker button is needed. To determine the
correct button, measure the distance between the
port closing mark and the timing pointer. Foreach
.1 inch difference, one button either larger or
smaller, depending on whether timing is early or
late, is required. A distance of .1inch (2.5 mm) on
the flywheel represents .003 inch (.076 mm) but-
ton thickness.

6. Replace the delivery valve spring (Figure 19). Be
sure all components of the delivery valve are

DELIVERY VALVE ASSEMBLY HEAD

DELIVERY VALVE SPRING OF
DELIVERY VALVE N

CAP NUT GASKET 0"
DELIVERY VALVE \ Q
HOLDER —— 5 B

(Torque to 75-80

ft. Ibs maximum)
(102-109 kPa) S

@iﬁ\‘m\m =V
= ~Z.

USE 12 POINT 5/8 INCH Ok
DELIVERY BOX OR SOCKET
VALVE CAP WRENCH
(Torque to

55-60 LBS. FT,), A%48 Rev
(7581 kPa)

7.

FIGURE 19. DELIVERY VALVE ASSEMBLY

installed and properly torqued. The delivery valve
holder must be retorqued prior to installation of :

cap nut.

The PSU pump housing must never be
clamped in a vise to torque the delivery
valve holder and cap nut. Clamping the pump in a vise can
distort the aluminum body, unseat the lower body seal and
cause the face gear to bind in the housing. Any signs of
damage from a vise or similar device is reason for refusing a
warranty claim. Fuel injection pumps are precision equipment
that must not be tampered with by inexperienced personnel or
handled carelessly. Returning any pump for warranty claims
or for rebuilding and reuse must be properly protected from
dirt, moisture and shipping damages.

Finish injection pump installation procedure.

Injection Pump Installation:

1.
2.

3.

Put number 1 cylinder on compression.

Turn the flywheel to the port closing mark (PC) on
the front cylinder compression stroke (Figure 17).

Remove the timing hole screw located on the
pump mounting flange. Insert a 1/8 inch (3 mm)
diameter brass wire into the hole (Figure 20).

Rotate the pump face gear until the wire slipsinto
place, locking the gear in position.

. ' Mount the pump on the crankcase (be sure the

shims are in place) and secure with screws. If the
“O" ring between pump and crankcase is worn,
cracked or otherwise defective, replace it.

The flat area just above the pump has a number marked on it
which refers to the shim thickness required between the pump
and its mounting pad for assuring proper backlash in the
gearing. Don’t forget the shims.

Remove the brass wire.

Rotate the crankshaft manually to see if the gears
mesh. If gears mesh properly, securethe pumpon
the mounting studs using a flat washer, a lock
washer, and anuton each stud. Torque these nuts
evenly to 15-16 ft. Ib. (20-22 Nem).
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FIGURE 20. INJECTION PUMP

8. If the pump was not timed by Method 1, do it now,
using Method 2.

9. Connect the flexible fuel inlet line to the pump
inlet. Connect the fuel return line.

10. Connect each fuel outlet line to the proper pump
outlet.

11. Connect the throttie iinkage to the governor (see
GOVERNOR SYSTEM section).

12. Run the engine and adjust the throttle maximum
and minimum stops.

A constant bleed-check valve is furished with all PSU pumps.
The bleed valve automatically bleeds off a restricted amount of
fuel, tuel vapors, and small quantities of air to prevent air
accumulation in the fuel sump area of the pumps. This valve
should open at pressures between 0.9 and 3.0 psi (6.2 and
20.7 kPa). See Figure 20 for location.

NOZZLES

The injection nozzles are the conventional inward-
opening pintle type with adjustable opening pressure
(Figure 21). They are factory adjusted to open at 1900
to 1950 psi (13110 - 13455 kPa). Do not attempt to
disassemble the nozzles or adjust nozzle pressure
without the proper test equipment. A nozzle pressure
tester is essential to do this work.

Inspection: To inspect the nozzle spray pattern, .
-remove the nozzle from the cylinder head. Crank the

engine, let the nozzle spray into the air and watch the
pattern. The spray should be cone shaped with a solid
appearing center surrounded by cloudlike fog in
which the spray is evenly atomized. See Figure.22. An
apparent chattering of the nozzle is normal.
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FIGURE 21. NOZZLE ASSEMBLY

If streamers are visible, the pattern is badly distorted
or the nozzle drips before it reaches opening
pressure, it is defective and must be cleaned or
replaced.

WARNING Do not let the nozzle spray against your skin.
The fuel can penetrate flesh and cause a
serious infection.

Adjustment: To adjust the opening pressure, remove
each nozzle from the engine and remove the cap nut
over the adjusting screw of each. Install the nozzle to
be tested on a static fuel nozzle testing fixture.
Following the instructions on the tester, adjust the
opening pressure to 1750 psi (12075 kPa) by turning
the adjusting screw. Clockwise increases the
pressure and counterclockwise decreases it. Do not
try to adjust the pressure without a testing fixture.

Disassembly: When removing and disassembling:
nozzles, separate and label all components of each
nozzle. Never interchange components between
nozzles.

1. Remove each nozzle assembly from the engine
and remove the fuel inlet and return lines.

2. Clamp the nozzle holder body in a vise and

GOOD
SPRAYPATTERN

N PQOOR
*,. SPRAYPATTERN

aso7

FIGURE 22. NOZZLE SPRAY PATTERN



remove the nozzle cap nut and nozzle.

3. Install the nozzle cap nut loosely to protect the'

lapped surface for the holder body.

4. If necessary to further disassemble the nozzle,
reverse the pressure adjusting screw and lift out
the spring and spindle assembly.

Work only in a clean room, on a clean work bench. Keep a pan of
clean diese! fuel handy and have a supply of clean, lint-free wiping
rags. Never use hard or sharp tools, emery paper, grinding powder
or abrasives of any kind. .

Soak each nozzle in fuel to loosen dirt. Then clean the
inside with a small strip of wood soaked in oil and the
spray hole with a wood splinter. If necessary, clean
the outer surfaces of the nozzle body with a brass
brush but do not attempt to scrape carbon from the
nozzle surfaces. This can severely damage the spray
hole. Use a soft, oil soaked rag or mutton tallow and
felt to clean the nozzle valve. '

Repair: If cleaning will not eliminate a nozzle defect,
replace the nozzle .or take it to. an authorized
American Bosch service station. Do not attempt to
replace parts of the nozzie except for nozzle and
pintle assembly. -

‘Assembly: Rinse both valve and nozzle thoroughly

before assembly and coat with oil. The valve must be -

free in the nozzle. Lift it about 1/3 out of the body. It
should slide back to its seat without aid when the
assembly is held at a45° angle. If necessary, work the
valve into its body with clean mutton tallow.

—

- adjusting the pressure adjusting screw.

Ciamp the nozzle holder body in a vise.
Setthevalve in the body and set the nozzle over it.
Install the nozzle cap nut loosely.

Place the centering sleeve over the nozzle

O~

(Figure 23) for initial tightening. Then remove the .

centering sleeve to prevent it from binding
between nozzle and cap nut and tighten the
nozzle cap nut to specified torque.

Installation: Before installing the injection nozzles'in
the engine, thoroughly clean each mounting recess.

A d,i'rty mounting.surface could permit blow-by,
causing nozzle failure and resulting power loss.

1. Install a new heat shield to head gasket in the
cylinder head recess. ’ '

Remove all pressure on the nozzle spring by

NOZZLE
CENTERING
SLEEVE

FIGURE 23. TIGHTENING NOZZLE CAP

2. Install the heat'shield, a new nozzle gasket and
the nozzle adapter.

3. Insert the nozzle assembly into the recess. Do not
strike the tip against any hard surface.

4. Install the nozzle flange and cap screws. Tighten
the cap screws alternately to avoid cocking the
nozzle assembly. Tighten each to 20 to 21 ft. Ibs.
(27 to 28 Nem).

PREHEATING CIRCUIT

This circuit consists of two manifold heaters to heat
the engine intake air in the intake manifold and glow
plugs in each cylinder to heat the precombustion
chamber. Used for engine starting, the manifold
heater and glow plugs are wired in parallel and’

“controlled by a preheat switch.

" Check each heater by removing its lead, operating the
preheat switch and touching the lead to its terminai. If
it sparks, there is continuity and the heater is working.
If any components of this circuit fail, replace them. Do
not attempt repairsonindividual components. If there
is still a question, check the components for heating.




GOVERNOR SYSTEM

The purpose of the engine governor is to maintain a
constant engine speed during changes in power
demands.

The speed sensing device is a ball and cup
mechanism on the camshaft gear. A yoke, resting on
the cup, is connected to the governor arm which, in
turn, is connected to the throttle lever (Figure 24).
Any change in engine speed is transmitted from the
cup to the yoke and on to the throttle.

The manual governor control lever has two positions,
WELD and POWER. Engine speed is 1800 rpm for
POWER operation, 2400 rpm for WELD operation
(approximately 1850 and 2450 rpm respectively for

no-load operation). For adjustments of the speed

control or governor control linkage, refer to “Early
Spec R Models” or “Begin Late Spec R Models,”
whichever is applicable (see Figures 25 and 26).

For removal of governor cup, governor balls, cam gear, etc., see
ENGINE DISASSEMBLY section.

BEGIN LATE SPEC R MODELS
1. Move the manual governor control lever to
POWER. There should be some slack between the

GOVERNOR
LINKAGE

INJECTION
PUMP

A909

‘lever and the nuts on the governoradjusting stud.
Otherwise, the adjustment for step 2 won't be
properly made. .

2. Engine speed should be approximately 1850 rpm
for AC power at no load. If not, loosen the nutson
the end of the governor switch plate, turn
clockwise (CW) to increase engine speed and
counterclockwise (CCW) to decrease speed.

3. After the desired rpm is reached, tighten the two
nuts together again.

4. Move the manual governor control lever to WELD.

5. Engine speed should be approximately 2450 rpm
at no load. Ifnot, loosen the two nuts on the end of
the governor adjusting stud (or nuts holding end
of the manual governor control lever). Turning
the nuts CW increases speed, CCW decreases
engine speed. . :

6. Check engine speed while welding at maximum
current load. Speed should be approximately
100 rpm lower (2350 rpm) than no load.

7. For sensitivity adjustment, take a screwdriverand
adjust as shown in Figure 25.

GOVERNOR ARM

GOVERNOR
CcupP

GOVERNOR
FLYBALLS

GOVERNOR
YOKE

7 ~——GOVERNOR
| (f@\ SPRING

/) .

SENSITIVITY ADJUSTING
RATCHET

FIGURE 24. GOVERNOR SYSTEM:
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- FIGURE 25. GOVERNOR ADJUSTMENTS (BEGIN LATE SPEC R MODELS).

T

EARLY SPEC R MODELS

1.

2.

Move the manual governbr control lever to

POWER.

Adjust the spring tension as shown in Figure 26 to.~

produce engine

speed of approximately-
1850 rpm- at no load. o

. Move. lever to WELD position. Engine speed

should be approximately 2450 rpm at no load.

. Check engine speed while welding at maximum

current load. Engine speed should be ap-.
proximately 100 rpm lower (2350 rpm) than no-
load speed. , ’

. For sensitivity adjustment, use a screwdriver and

adjust as shown.
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OIL SYSTEM

DJB engines have pressure lubrication to all working
" engine parts. The oil system includes:

Oil intake cup

Gear type oil pump

Bypass valve

Oil pressure gauge

Full-flow oil filter :

* Qil passages to deliver oil throughout the engme

The pump draws oil from the crankcase and delivers it

through the oil filter to the rocker housing,-.crankcase -

drillings to the crankshaft bearings, camshaft
passages to connecting rod bearings and connecting

rod passages to piston pin bushings. Because it alds -

oil consumpt|on control, the crankcase breather is
included in the oil system.

Normal oil pressure should be 25 psi (173 kPa) or
higher when the engine is atoperating temperature. If
pressure drops below 20 psi (138 kPa) at governed
speed, inspect the oil system for faulty components.

MAINTENANCE

Maintenance of the oil system includes changing
crankcase oil, cleaning the crankcase breather and
rocker box oil lines, and replacing the oil filter. See

' _ PERIODIC MAINTENANCE for recommended ser-

vice.

CRANKCASE
BREATHER ~a

FIGURE 27. OIL- SYSTEM
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Use an oil with the API designation CD/SE or CD/SD.
However, to reduce oil consumption to anormal level
in the shortest time possible on a new or rebuilt
engine, use CC oil for the first fill only (50 hours).
Then use the recommended oil only. Select the
correct SAE grade oil by referring to the following.

TEMPERATURE . GRADE
Above 32°F (0°C) SAE 30
0°F to 32°F

SAE 10W or 5W-30
SAE 5W-30

(-18°C to 0°C)
Below 0°F (-18°C)

Multigrade oils are recommended fortemperatures o}
32°F (0°C) and below, but they are not recommended
for temperatures above 32°F (0°C). When adding oil

between oil changes, it is preferable to use the same.

brand as in the crankcase. Various brands of oil may
not be compatible when mixed together.

.

OiL PUMP

The pump is driven by the crankshaft gear and is

mounted in front of the crankcase behind the gear
cover. : ‘

Oil Pump Removal
1. Remove the gear cover and oil base.

2. Unscrew the intake cup from the pump.

3. Remove the crankshaft lock ring and gear retain-
ing washer.

4. Loosen two cap screws holding the pump and iift
out.

'Repair parts for the pump are not individually -

available except for gaskets. |f the pump is excessive-
ly worn, replace it. Disassembie the pump by remov-
ing two cap screws holding the pump cover to the'
body. To improve pump performance, adjustthe gear
end clearance by changing gasket thickness between
the pump body and cover. Use the thinnest gasket
permitting free movement of the pump shaft. Qil all
parts when assembling the pump.

" Installation includes filling the pump intake and outlet
with oil to be sure it is primed before installing.

Mount pump on the engine and adjust for .005 inch
(.127 mm) lash between ' the pump gear and
crankshaft gear. Mount pump intake cup parallel with
the bottom of the crankcase.

BYPASS VALVE

The bypass valve (located on the outside of the rear
bearing plate) controls oil pressure by returning
excess oil back to the crankcase. Normally, the valve
opens at 25 psi (173 kPa). :

3

REAR BEARING
PLATE—*"

OiL BYPASS
SPRING

|
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FIGURE 28. OIL BYPASS VALVE

High oil pressuré' may be caused by the plunger
sticking closed, and low oil pressure by the plunger
sticking open. '

To inspect the valve, unscrew the recessed plugin the
rear bearing plate. Then lift outthe spring and plunger
assembly. Determine valve operation by comparing
spring and plunger to specification in DIMENSIONS
AND CLEARANCES section.

OIL LINES B

The oil lines in the rocker box should be flushed with
an approved solvent and the small holes opened with
fine wire. Biow out all other oil lines and drillings with
compressed air whenever the engine is disassembled.
Reach the oil gauge passage by removing the oil filter
mounting plate.

A694 Rev

FLUSH ROCKER BOX OIL LINE
WITH FUEL AND CLEAN HOLES
WITH FINE WIRE.

FIGURE 29. ROCKER BOX OIL LINE



All external oil lines, rocker box oil line and the
internal oil line to the rear bearing are replaceable.

OIL PRESSURE GAUGE

The gauge is located on the lower front cylinder block
corner. Before replacing, check for clogged oil
passage behind the gauge. Remove it with a wrench
and replace with a new gauge if faulty. '

FULL FLOW OIL FILTER

The oil filter mounts on the filter plate at the left front
crankcase corner. It requires replacement every
200 hours of normal operation. Remove filter by
turning counterclockwise using a filter wrench. Install

new filter fingertight plus 1/4 to 1/2 turn. See

Figure 30.

if oil becomes so dirty that markings on the dip stick .

cannot be seen, change the oil filter and shortenfilter -. -

service period. o :
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STARTING SYSTEM

This engine has a separate Prestolite starting motor
on the right side of the engine to drive the flywheel. It

is a standard automotive type with solenoid shift and -

over-running clutch controlled by a start solenoid.
When the solenoid energizes, the motor solenoid
- operates, shifting the starter pinion to engage the
flywheel ring gear and closing the starting motor

circuit. The over-running clutch protects the starter

armature from overspeeds. .

Because parts for the Prestolite starter are not stocked, see a
Prestolite dealer.

MAINTENANCE

Periodically inspect the starting systerﬁ toassure that
it is in peak condition.

- Inspect motors every 500 hours for loose or dirty
connections.
clean with number 240 sandpaper if dirty. Check the

Inspect the starter commutator and

brushes for excessive wear and .reduced armature .

seating.

Test for poor cranking performance -caused by a
. faulty starting motor, defective battery or high
resistance in the starting circuit.

Battery charge condition should be tested with a
hydrometer every 100 hours. Specific gravity should

STARTING

SOLENOID

read from 1.225 to 1.260. If not, ch'arge the battery. If

. the battery won't charge, replace i*.

~ Wiring should be checked with the starting motor
" operating. Check the voltage drops:

1. From the battery ground terminal post (not the
cable clamp) to the cylinder block.

2. From the cylinder block to the starting motor
frame.

» 3. From the battery positive post to the battery

terminal stud on the solenoid.

“Normally, each of these should be less than 0.2 volts.
" If extra-long cables are used, voltage drops may be

higher. Clean all circuit connection showing ex-
cessively hlgh voltage drops.

Starting motor tests -should include testing of free
running voltage, speed and current, and tests of stall
torque, voltage and current. Always remove motor for
these tests.

To test the free running characteristics, connect the
starting motor in series with a-battery and ammeter
and install a tachometer on the motor. Read the free
running current and speed.

l+—TO START SOLENOID
IN CONTROL BOX

GROUND CONNECTION
TO ENGINE

BATTERY

. A7I12

FIGURE 31. STARTING SYSTEM
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BRAKE ARM

12” (305 mm)

The torque test (Figure 32) requires a spring scale and

torque arm, voltmeter, ammeter and variable .

resistance to apply the voltage specified by the test
characteristics.

The voltage drop across the solenoid on the starting 4

motor should be less than 1.50 volts. If not, remove
and repair.

The battery charging system maintains the battery at
or near full charge at all times. If it doesn’t maintain
-charge, adjust the charge rate if battery IS in good
condition. .

If battery discharge (or failure to charge) can't be

traced to the charging system, test the battery
Replace if necessary.

STARTING MOTOR REMOVAL AND DIS-
ASSEMBLY -

1. Remove electrical connectlons to control box and

GROUND ON e swiTcH

VARIABLE RESISTANCE
‘

STORAGE
BATTERY

FIGURE 32. STARTING MOTOR STALL TORQUE TEST

. Remove two cap screws holding-starting motorto

the starter mounting flange. Then pull starting’
motor off the engine. -

. Remove link pin helding shift lever to solenoid

plunger and remove the shift lever pivot pin.

. Extract through bolts from commutator end of

motor. Remove end coverand lift brushes off their
seats.

. Pull the cast housing from the-front end of the

motor and.lift the armature and clutch out of the
motor frame.

. Remove over-running . clutch by ‘driving the

retainer away from lock-ring near the front end of

the shaft. Remove lock-ring and pull offassembly

Don’t disassemble the clutch.

. To service the solenoid, remove four cap screws

and electrical connection holding it to the motor
frame. Remove two screws at solenoid rear. to
reach the switch contacts.

STARTING MOTOR REPAIR -

Armature: Inspect armature for mechanical defects.
before testing for grounds or shorted coils..

battery at the starter shift solenoid.
2. Remove the muffler heat shield.
3. Remove rear startlng mounting bracket nut.’

CONDITION | CHECK FOR

Low Free Speed, High Current |. Tught dirty or worn bearings, bent armature shaft or loose field power
. screws which would allow the armature to drag, _a shorted armature or
a grounded armature or field.

Won't Operate, High Current Direct ground in switch terminal, field, or frozen shaft bearings. -

Won't Operate, No Current Open field circuit, open armature coils, broken or weakened brush

springs, worn brushes, high mica on commutator.

Open field winding, or high internal resistance due to poor
connections, defective leads, or dirty commutator.

Low Free Speed, Low Torque,
Low Current

High Free Speed, Low Torque,

Shorted field windings. Since there is no easy way to detect shorted
High Current

field coils because of their low resistance, replace them and check
for improved performance.:
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between each commutator segment and the shaft. If
commutator is grounded, the ohmmeter will show
continuity. See Figure 34.

Test for grounds with ‘a.120-volt test lamp. Check
surfaces; it will burn them.

Don't touch probes to commutator brush

Use a growler to test forshorted coils. Place armatu re
in growler and run a steel strip over the armature
surface. If a coil is shorting, the steel strip becomes

OHMMETER

ONE TEST PROD ON COMMUTATOR,

ONE ON ARMATURE SHAFT.

FIGURE 34. TESTING FOR GROUNDS
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FIGURE 33. STARTING MOTOR‘

magnetized and vibrates. Rotate armature slightly
and repeat test for one complete revoiution of the
armature.

Figure 35.

If armature is defective, replace it. See
Clean commutator with number 240 sandpaper. Blow

the sand out of motor after cleaning. If heavily scored
or worn, turn it down in a lathe.

Field Coils: Field coils are checked with an ohmmeter
and probes. Check for motor frame grounds or open

circuit. All connections should be clinched and

BLADE

ARMATURE

GROWLER

TO A. C. SOURCE

FIGURE 35. TESTING ARMATURE FOR SHORTS




soldered. Inspect the insulation for evidence of
damage. The only way to check for field coil shorts is
to use the starting motor test.

'Bearings: Starter motor béarings should be replaced

if they show excessive wear. Drive out old bearings
using an arbor press. Press new bearings into place.

Brushes: Brushes should slide freely in their holders.
Inspect for wear or improper seating. Check brush

R spring tension with a spring scale. Change spring

tension by twisting spring at the holder with needle-
nosed pliers. Replace excessively worn brushes.

Some brushes are soldered to the field coil load. To
remove brushes, unsolder the lead and open the loop
in the field coil lead. Insert the new brush pigtail into
the Ioop and clinch before soldering. A good solder-
ing job is necessary to ensure good contact and Iow
voltage drop across the connection.

Over-running Clutch: Over-running clutch should be

~ thoroughly cleaned (do not dip in solvent). It can't be .

repacked with grease. It should slide easny on the
armature shaft without binding. Turn the pinion; it
should rotate smoothly but not freely. The clutch
should instantly lock and unlock when reversing
rotation direction. If the clutch is-defective (pinion
worn or damaged), replace it.

Shifting Solenoid: Shift solenoid plunger should
move freely in the coil. Test pull-in continuity
(between solenoid control terminal and solenoid
connection to the motor) and hold-in cqil continuity
(between solenoid control terminal and engine
ground).

ASSEMBLY, STARTING MOTOR

Starter motor assembly includes soaking the bronze
bearings in oil. These bearings are designed to
absorb 25% of their own weight in oil. Be sure the felt
oil pad is in the outer end of the commutator end
bearing.

36

LER,GAUGE
(0, 07Eﬁo 2 ’G(J 79-3.05 mm)
CLEARANCE SEE TEXT

FIGURE 36. STARTER PINION CLEARANCE

After assembly, check the armature end play. See
DIMENSIONS AND CLEARANCES section. Adjust
end play by adding or removing washers at the -
commutator end

Check pinion clearance (Figure 36) to ensure .
engagement. Press solenoid core to shift plmon into.

‘full mesh. Measure clearance between pinion and

pinion stop (see DIMENSIONS AND CLEARANCES
section). Adjust solenoid plunger link screw for.
proper clearance.

FIGURE 37. STARTER INSTALLATION



'BATTERY CHARGING SYSTEM

Two descriptions and troubleshooting te'chniqués for
battery charging are given for welders: welders Prior
to Spec T and welders begin Spec T.

Both types of battery charging systems have a
permanent magnet (rotor) which is held to the
flywheel by screws. The stator windings have an
epoxy resin coating for moisture protection. Cooling
the stator is done by special fins of the rotor. A fuse
protects the battery charging system from damage if
the battery is connected accidently in reverse polari-

ty.

A cut-off switch, operated by oil pressure, opensA
when the welder stops and disconnects the battery:

from the regulator-rectifier of the battery charging
circuit. The switch has two wire leads and is located
next to the fuel filters and injection pump. Before
making all of the flywheel alternator tests following,
be sure to check .operation of the cut-off switch.

FLYWHEEL ALTERNATOR (Begin Spec T)
The flywheel alternator is a permanent magnet alter-
nator and uses a solid-state voltage regulator-rectifier
- for controlling output (Figure 38).

STATOR

ROTOR

REGULATOR-RECTIFIER -
ASSEMBLY

A 30-ampere fuse is included in the battery charging
system to protect the alternator in case the battery

- cables are accidently reversed. The fuse is located

behind the air housing door (above injection pump).
Check the tuse before performing any tests.

Weak ignition spark or a discharged battery indicates
troubie in the charging system, but always check the
battery for serviceability first.

Keep these points in mind when teéting or servicing

- the flywheel alternator: -

1. Be sure the output control plug (connector) is
inserted properly. The plug must bottom in
receptacle—eliminates any resistance due to a
poor connection. Keep clean and tight.

2. Be sure regulator-rectifier output control has a
good ground connection. Mating surface ‘for
mounting must be clean and fasteners tlghtened
properly. :

3. Never reverse the battery leads.

Regulator-Rectifier Tests:

The following tests for the regulator-rectifier require a fully-
charged battery.

\ FUSEHOLDER WITH

30-AMPERE FUSE

CONNECTOR

FIGURE 38. FLYWHEEL ALTERNATOR (BEGIN SPEC T)




1. Connect a voltmeter across the battery. Start the
engine and operate at 2400 rpm or with manual
‘ ’ governor control lever in WELD. :

2. Voltmeter should read 13.4to 14.5 volts. Ifitdoes,

no further testing of the charging system is
necessary. If not, install a new regulator-rectifier
and retest. Be sure it has a good ground connec-
tion and the connector is properly seated.

Stator Tests

For testing, use a Simpson 260 VOM or equivalent. Be
sure test meter and battery, if battery powered, are in
good condition. Check with engine NOT running.

1. Set vdltage selector switch to DC+and zero meter
on RX1 scale. :

Zero the meter before each reading and each time scales are
changed. ’

2. Unplug the connector and connect the meter
leads to the two terminals of the female plug with
the yellow wires. Meter should read less than
0.8 ohms if stator has continuity. If meter shows
no reading, winding is open and stator should be
replaced.

3. Touch red meter lead to yellow wire plug terminal
and other meter lead to metal core of stator. If
meter doesn’t read infinity, the stator winding is
grounded. Replace the stator.

TO CHARGE REGULATOR TERM. ‘“‘C"”
FROM ““YELLOW'® TERMINAL ON FAR
SIDE OF RECTIFIER ASSEMBLY '

FROM RECTIFIER ASSEMBLY ‘‘RED"
TERMINAL (=) TO IGNITION SWITCH

e FROM RECTIFIER ASSEMBLY
o © “BLACK' TERMINAL (-}

FUSE —..
C

[CHARGE REGULATOR MOUNTED
ON SEPARATE PANEL =

IGNITION

‘| ALTERNATOR
LEAD NO.9 SWITCH
>  ALTERNATOR LEAD
8 LEAD NO.7

RECTIFIER ASSEMBLY

.

(]

Flywheel Magnet Group or Rotor

. To test the magnet group or rotor, lay a piece of

ferrous (iron) material up against the magnets to be
sure they are charged. If not, replace the rotor.

FLYWHEEL ALTERNATOR (Prior to Spec T)

There are neither brushes nor bearings in this sytem,
so maintenance is limited to keeping the components
in good condition. When the flywheel is off, clean the
rotor and stator and check the wires. In general, see
that all connections are secure and all components
clean. If the alternator is operating satisfactorily, do
not tamper with it.

A 20-ampere fuse is included in the battery charging
system to protect the alternator in case the battery
cables are accidently reversed. it's located on the left
side of the blower housing. Check this fuse before
performing following tests.

1. Connect an ammeter between the red terminal on
the rectifier and the ignition switch.

.2. With the engine running at 1800 rpm, the
-ammeter should indicate about 8 amperes into a
fully discharged battery.and progressively less as
the battery becomes charged. The regulator
switches from high to low charge at about 14-
1/2 volts and from low to high at about 13 volts.

—

ALTERNATOR LEAD NO. 7
7| TO CHARGE REG. TERM. *'B’’.

ALTERNATOR LEAD NO. 8 TO NEAR
‘YELLOW'® TERMINAL ON RECTIFIER
ASSEMBLY

_ALTERNATOR LEAD NO. 9
TO CHARGE REGULATOR
TERMINAL ‘‘C”.

! /
)
FLYWHEEL Sapry 7 D
ROTOR . W CHARGING
. 7 GENERATOR. .
SATS STATOR o\

FLYWHEEL —

' . FIGURE 39. FLYWHEEL ALTERNATOR (PRIOR TO SPEC'T)
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FIGURE 40. WIRING SCHEMATIC (PRIOR TO SPEC T)

Stator
1. Disconnect the stator leads and test each one
.with a 12-volt test lamp for grounding. Touch one
probe to the lead and the other probe to a good
ground on the engine. None of the leads should
show a ground, which will be indicatedif the lamp
lights. If aground is indicated, replace the stator.

2. To test forshorted coils oropened circuits, use an
ohmmeter set to read the proper range of

resistances. The resistance values are as follows:

oo WA IS

RECTIFIER
TERMINAL

RECTIFIER
ASSEMBLY

RECTIFIER
TERMINALS

FIGURE 41. CHECKING RECTIFIERS (PRIOR TO SPEC T)

3. Current at " low charge should be about.
2 amperes. If output is unsatisfactory, perform
the following tests.

Rotor: To test for magnetism in the rotor, merely hold

-a piece of steel close to the magnet. If the steel is

strongly attracted, the rotor is satisfactory. Strength
of the magnet is a basic quality that will not change
much over a period of time. '

OHMMETER
RECTIFIER ﬁ
TERMINALS i
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Lead 7to 8 — .25 ohmsm
Lead 8to 9 — .95 ohms
Lead 9to 7 — 1.10 ohms

If the resistance varies over 25% from the above

it

Rectifier

1. Completely isolate the rectifier assemblyfrom the

charging circuit by disconnecting all four wires.

* Test each rectifier separately with an ohmmeter
or test lamp.

2. With an ohmmeter, connect one test lead to the
rectifier lead and the other test lead to the rectifier

base. Take the readmg and then reverse the test .
probes. If the rectifier is good, one reading will be

much higher than the other.
If using atestlamp, touch the test probes together

values, install a new stator and check for im-_#
proved performance. v

%ﬁ%ﬁ VZ@ Wg@ 3‘?

and observe the brightness of the bulb. Then
touch the probes across the rectifier. If the
rectifier is good, the bulb will light dimly. If the
builb lights brightly or not at all, the rectifier |s
defective and must beé replaced.

Voltage Regulator

1. If the low charge rate is satisfactory, but hlgh rate
is not, connect a jumper between terminals B and
C. :

2. Run the engine and check the charge rate at the
battery — should be 8 amperes. If it is, either the
regulator or its power circuit is defective.

3. Witha 12-volttestiamp, check input to the voltagé

sensitive coil at terminal A. If the lamp' lights,
input is okay and the regulator is defective.

4. If the charge rate with B and C jumpered is low,
look to the alternator or its wiring for the cause.



ENGINE DISASSEMBLY

If engine disassembly -is necessary, observe the
following order (i.e. ftywheel, gear cover...). As
disassembly progresses, the order may be changed
somewhat as will be self-evident. The engine
assembly procedure is the reverse of disassembly.
Any special assembly instructions for a particular
group are included in the applicable section. When
reassembling, check each section for these special
assembly instructions or procedures.

FLYWHEEL

Remove the blower housing. The flywheel is a tapered
fit on the crankshaft. Improvise a puller using at least
a 7/16inch (11.113 mm) . bar and drilling two
7/16 inch - (11,113 mm) holes 2-7/8 inches
(22.225 mm) between centers. Loosen the flywheel
mounting screw a few turns. Place bar against the
flywheel screw, attach bar using two 3/8 inch thread
screws in the holes provided in flywheel. Alternately
tighten the screws until flywheel is free.

Replacement flywheels are supplied without the
timing markings because each flywheel must be fitted
to its engine. The only accurate method of deter-
mining the top dead ceriter (TDC) and port closing
points is to measure the piston travel. This is acritical
measurement and should be attempted only with
accurate, dependable equipment. .

With the flywheel mounted, remove the head and
install a depth gauge over the front piston. Rotate the
flywheel to find the TDC position on the compression

stroke and mark this point on the flywheel. Next, turn

GOVERNOR SHAFT YOKE
(smooth side toward cup) ;
YV mv
POSITION
GOVERNOR CUP, /ﬁ\\ e
SO THAT L°/ VAR
ROLL PIN-
FITS INTO

GOVERNOR ARM

‘the flywheel counterclockwise unti fhe‘biston drops

exactly .126 inch (3.200 mm) from TDC. This is the
port closing point, 19°BTC.

Ring Gear: To remove the ring gear, if damaged, saw
part way through, then break itusing a cold chisel and
heavy hammer.

To install a new ring gear, placeitin an oven heated to
380 to 400°F (193°C to 204° C) for 30 to 40 minutes.

? Do not ‘heat with a torch. When heated
properly, the ring wili fall into place on the
flywheel. If it does not go on all the way by itself drive it with a
hammer. Do it fast and do not damage the gear teeth. The ring will
contract rapidly and may shrink to the flywheel before itis in place.

If this occurs, a new ring gear may be required.

GEAR COVER

To remove the gear cover, detach the-.upper governor -

. ball joint. Remove the governorspeed adjustment nut

and governor spring bracket.

Remove the screws holding the gear cover to the
crankcase. To Ioosen the gear cover, tap it with a soft
hammer.

Governor Shaft: The governor shaft is supported by
two sets of needle bearings. To remove the shaft,

‘remove the yoke and pull the shaft from the-gear

cover. If the shaft is binding, clean the bearings, if
loose, replace the bearings. To remove the larger
bearing, drive both bearing and oil seal out from the .
outside of the gear cover. Remove the smaller bearing

GOVERNOR

GOVERNOR

cup ' BE SURE THAT OIL
PASSAGES ARE OPEN

IF FEELER WILL
1 ENTER HOLE /2”7 (13 mm)
BALL HAS
FALLEN -OUT

FIGURE 42. GEAR COVER



with an “Easy-Qut” or similar tool. Press new bearmgs
and oil seal into place.

Gear Cover Oil Seal: Replace the oil seal if damaged
or worn. Drive the old seal out from inside the gear
cover. Lay the cover on a board so the seal boss is

supported. Using an oil seal driver, insertthe new seal -

from the inside with rubber lip toward outside of gear
cover (open side of seal inward) and drive it flush with
the outside surface. During gear cover installation,
use the driver to protect the oil seal. See Figure 43.

GEAR COVER

INSTALL OIL SEAL
FLUSH WITH THIS
SURFACE

—~OIL SEAL

THIS SURFACE MUST
BE CLEAN BEFORE
INSTALLING SEAL -

FIGURE 43. GEAR COVER OIL SEAL

Assembly, Gear Cover: v
1 Work the governor shaft to check for bmdlng and.
see that the governor-shaft-end-thrust ball is in
place (Figure 42). Later models have a Iarger ball
which will not fall out.

. Turn governor yoke so the smooth side is toward
governor cup.

3. Turn the governor cup so the stop pin in the gear
cover fits into one of the holes in the cup surface.
Measure the distance from the end of the stop pin
to the mounting face of the cover. It should be
25/32 inch (19.84 mm).If it is not, replace the pin.
Pin should be posrtloned with open end facing
crankshaft seal.

4. Coat-the oil seal lip with oil or grease .Set a piece
of shim stock over the crankshaft keyway to
protectthe seal and install the gear cover. Tighten
the mounting screws to specified torque. Before
tightening screws, be sure the stop prn isiin the
governor hole.

GOVERNOR CUP

To remove the governor cup; remove the snap ring
from the camshaft center pin and slide the cup off. Be

sure to catch theflyballs that quI fallout when the cup .

is removed.
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*camshaft gear,
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FLYBALL
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FIGURE 44. GOVERNOR CUP

"Repair: ,Replace any flyballs that have flat spots or

grooves. Replace the cup if the race surface is
grooved or rough. The governor cup must be a free
spinning fit on the camshaft center pin, but should be

replaced if excessively loose or wobbly.

Check the distance the center pin extends from the
this distance must be 25/32 inch
(19.84 mm) to give the proper travel distance for the
cup (Figure 44). If it is less, the engine may race; if
more, the cup-will not hold the balis properly. If the
distance is too great, drive orpress the centerpinin. If
it is too small, replace the pin; it cannot be removed
without damaging the surface. In.some cases, if the
distance is too small, the head of the governor cup

-can be ground to give -the necessary 7/32 inch

(19.84 mm) travel distance.

Installation: To.install the governor assembly, 'tip the
front of the unit upward. Set the flyballs in their
recesses and position the governor cup on its shaft.

Finally, brush with heavy grease and install the snap

ring on the center pin.

'CYLINDER HEADS, VALVES

" The cast iron. cylinder head assembly has aIon
 hardened ‘faced valves, release type rotators, alloy

hardened inserts, guides, rocker arms, injection:
nozzles and glow plugs The push rods run through
shieids.

Dlsassembly :
1. Remove the rocker box " ‘cover, fuel nozzles and
oil lines to the cylinder heads.

2. Remove the intake and exhaust manifold.

3. Remove the cap screws holding each cylinder
head to the cylinder block.

4. Remove each head. Ifit sticks, rap itsharply with a
soft hammer. Do not use a pry.




5. Remove the rocker arms and push rods.

6. Usinga valve spring compressor disassemble the
valve assemblies.

. Identity valve parts for identical reassembly.

Thoroughly clean all components of the cylinder
head assemblies. Remove all the carbon deposits
from the intake and exhaust ports and clean all gasket
surfaces.

Valves: Remove all carbon and check each valve for
burning, pitting or warped stem. Valves that are
slightly pitted or burned, refinish on an accurate valve
grinder. Refinish intake valves ‘to a 42° angle and
exhaust valves to a 45° angle. But, if they are badly
- pitted or will have a thin edge when refacmg replace
them.

* Check refinished valve fora tight seat to the valve seat
with an air pressure type testing tool or by applying
Prussian Blue on the valve face and rotating it against
the seat

Valve Gundes Check valve guide to valve clearance,
see DIMENSIONS AND CLEARANCES section. Ifthe
proper clearances cannot be obtained by replacing
the valves, replace the valve guides (available in
.001 inch oversize).

Removmg Oid Guldes

. Before pressing guide out, use a wire brush and
electric drill to remove carbon and all other
foreign matter from top surface of guide.

> Damage could occur to the guide wall in
W the cylinder head if this procedure is not

followed.

ADJUST VALVE CLEARANCE
HERE

VALVE
SPRING RETAINER

VALVE SPRING

2. Place removal tool in guide and position in arbor
press using care in pressing old guide out.

Do not use hammer to remove old guides
(or to install the new ones).

3. Run fine crocus cloth on a small polishing rod
through cylinder head valve guide hole to clean
out carbon and other foreign materials. Be careful
not to enlarge guide hole.

Installing New Guides:

1. Coat outer edge of new guide with oil (or other
lubricant). Position -guide notch up in cylinder
head and press in until the guide protrudes
11/32 inch {8.71 mm) from the rocker box side of
the head. :

2. Place valve guide reamer in drill press (if not
available, use an electric drill). Two size reamers

are used:

a. intake guide — reamer size .342 inch to
.343 inch (8.687 to 8.712 mm)

b. exhaust guide — reamer size .344 inch to

.345 inch (8.738 to 8.763 mm)

3. Use polishing rod and crocus cloth to obtain a
good smooth honed finish after reaming.

4, Thoroughly wash cylinder head in solvent after
reaming and honing is completed:

Valve Seats: If the valve seats are pitted, refinish them.
Using conventional seat grinding equipment, reface
each seat to a 45° angle and seat width of 3/64 to

1/16 inch (1.19 to 1.59 mm). You should be able to
- reface each seat several times before it becomes

necessary to replace it.

ROCKER

VALVE

INTAKE
VALVE
ONLY (O

SHORT SLEEVE
DOWN ONLY

FIGURE 45. VALVE TRAIN
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TOOL
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. FROM EDGE
OF SEAT

FIGURE 46. REMOVING VALVE SEAT

If, however, the valve seats are loose or cannot be~

~ refaced, replace them.

Use the valve seat remover tool in a drill press
(Figure 46) to remove each valve seat. Adjust the tool
to cut 1/64 inch (.396 mm) from the edge of the seat.

Oil the pilot to prevent it from seizing in the valve

guide. Cut each seat down to a narrow rind on edges
and bottom and break it out with a sharp tool.

Don’t cutinto the counterbore bottom.
’ 3 .

Thoroughly clean the valve seat counterbore and
remove any burrs from the edges. If the. counterbore
is damaged, it will have to be remachined for an
oversize seat. Oversize seats are available in-.002,
.005, .010 and .025 inch. Otherwise, install new stan-
dard size seat inserts.

SHIELD
(THIS END

GOES INTO
. BLOCK)

Drive the new valve seat inserts into place. Be certain
that each seat rests solidly on the bottom of the
counterbore at all points. To make installation easier,
heatthe cylinderhead inanoven at325°F (160° C) for
about 1/2 hour and cool the valve seats in dry ice.

Face each new seat to a 45° angle and width of
approximately 3/64 inch (1.19 mm). The finished seat
face should.contact approximately center of the valve
face. Use Prussion Blue on each valve face to check
this. Make any corrections on the seat, not the valve
face.

When the new seats are installed and faced, insert the
valve into each and check the clearance from valve
head to the face of the cylinder head. This must be at
least .030 inch (.762 mm). If itis not, regrind the seat.

Valve Springs: Check the valve springs on an accurate
compression scale. Valve spring data is given in the
DIMENSIONS AND CLEARANCES section. Replace
any spring that is weak, cracked or pitted or has ends
out of square.

Installation of Cylinder Head and Valves:
1. Push a valve stem oil seal onto each intake valve
guide and clamp in place. Then oil the inside
surface of each seal.

2. QOil the stém of each valve lightly and msert each
in its own guide.

3. Check each valve for a tight seat with an air
pressure type tester. If a tester is not available,
make pencil marks at intervals on the valve face
and observe if the marks rub off uniformly when
the valve is rotated part of aturn in the seat. If the
seat is not tight, regrind the valves.

4. Using a valve spring compressor, compress each
valve spring and insert the valve spring retainer
and retainer locks.

BEFORE TIGHTENING
CYLINDER HEAD BOLTS
LIFT HEAD SLIGHTLY
WHILE DEPRESSING
VAL VE PUSH ROD
SHIELD AND SPRING.

INSERT UPPER END OF

SHIELD INTO HOLE PRO-

'SPRING

VIDED IN HEAD

‘WASHER
-

“‘0’* RING

FIGURE 47. INSTALLING PUSH ROD SHIELD
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FIGURE 48. HEAD TIGHTENING SEQUENCE

5. Install the head assembly and gasket to the
cylinder block.

6. Before tightening the cylinder head, install the
push rod shield as shown in Figure 47.

7. Tighten the head bolts to half torque value
- (ASSEMBLY TORQUES AND SPECIAL TOOLS
section) following sequence in Figure 48.

8. Torque head bolts to torque value following same
- sequence. '

9. Install the exhaust manifold, nozzles, glow plugs
and oil lines. '

10. Install the valve stem caps.

11. Install the push rods, rocker arms and rockerarm
. nuts. ‘

12. Set the valve clearance (see DIMENSIONS AND
CLEARANCES section). .

After the tirst 50 hours of operation on a new oroverhauled engine,
retighten the cylinder head bolts and check valve clearance.

Valve Clearances: Check the valve clearances at
regular intervals (see service chart in PERIODIC
MAINTENANCE section). In addition, clean valve
seats at regular intervals.

After engine has reached a stable temperature condi-
tion, the valve clearances may be adjusted. It is
recommended that the valve clearance is set with
engine at room temperature (approximately 75°F
[24° C]). Allow at [east two hours cooling time after
engine operation.

To adjust valve clearance on the two-cylinder engine,
proceed as follows:

1. Turn the flywheel until the cylinder which is to
have its valve adjusted is on its compression
stroke, which follows closing of intake valve.

2. Turn the flywheel until the TC (top center) mark
on the flywheel lines up with the timing pointeron
the gear cover. Then turn the flywheel in a
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clockwise direction for an additional 10 to
45 degrees. There is no timing mark for this
position so it must be estimated. With the piston
located in this position, the cylinder will be in its

power stroke with both valves completely closed. -

3. Check the cylinder head-bolt torcue for 44 to
46 ft. Ib. (60 - 62 Nem).

4. Using a feeler gauge, check the clearance
between the rocker arm ar.' the valve (see
Figure 49). Increase or reduce the clearance until
the proper gap is established adjusting with the
lock nut which secures the rocker arm to the
cylinder head. Correct valve clearance is in
DIMENSIONS AND CLEARANCES section.

5. To adjust the valve clearance for the other
cylinder, turn the flywheel in a clockwise direc-
tion 360° (1 revolution) from the position used in
step 2. Then follow steps 3 and 4.

~ EXHAUST
VALVES

<

FIGURE 49. VALVE CLEARANCES

PISTONS, RINGS, CONNECTING RODS

These engines use cam ground aluminum pistons.
Each piston is tapered and fitted with three compres-
sion rings and an oil control ring. Full floating piston
pins connect the piston to its connecting rod. The
pins areheldin place with asnap ring ateachend. The
lower end of each connecting rod contains half shell,

precision bearings and the upper end, semi-finished

bushings.

Some engines are fitted with .005 inch oversize pistons at the
factory. These engines are marked with an E following the engine
serial number. Use 0.005 oversize rings for these pistons.

Pistons: The connecting rod and cap are stamped for
proper installation in the proper cylinder. When
removing piston assemblies, check the marking so
each can be installed in the proper cylinder.

1. Drain the crankcase oil and remove the oil base.

2. Remove the cylinder heads. Remove carbon from
bore. :

3. Remove the ridge from the top of both cylinders
with a ridge reamer before removing the piston
(Figure 50).



FIGURE 50. REMOVING RIDGE FROM THE CYLINDER

Pushing and forcing the piston from the
. cylinder before the ridge is removed can

crack the 'piston rings or damage the piston lands.

. Turn the crankshaft until the piston is at the
bottom of its stroke and remove the connecting
rod bolts. Lift the rod bearing cap from the rod
and push the rod and piston assembly out
through the top of the cylinder using a hammer
handle. Avoid scratching the crankpin and
cylinder wall when removing the piston and rod.

Mark each piston and rod assembly so they can be returned to '
their respective cylinders after overhaul. Keep connecting rod
bearing caps and bearings with their respective rods.

. Remove the piéton rings from the piston with a
piston ring spreader. :

. Remove the piston pin retainers and push the
piston pin out. ' ’

. Clean the piston ring grooves with a groove
cleaner or the end of a piston ring filed to a sharp
point (Figure 51). Care must be taken.not to
remove metal from the groove sides. :

FIGURE 51. PISTON GROOVE CLEANING
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Do not use a caustic cleaning solvent or wire brush for
cleaning pistons.

8. Check for wear or breaks at the ring lands using a-
new ring and feeler gauge as shown in Figure 52.
Replace the piston when the side clearance
exceeds that shown in DIMENSIONS AND
CLEARANCES section. If any piston is badly
scored or burred, loose in the cylinder, has badly
worn ring grooves or otherwise is not in good
condition, replace it.

9. Check the clearance 90° from the axis of the
piston pin and below the oil control. ring.
Clearance should be .0055 to .0075 inch (.1397 to
.1095 mm). If not, replace the piston and check
thé cylinder for possible reconditioning.

FIGURE 52. CHECKING RING SIDE CLEARANCE

Piston Pins: Each piston pin should be a thumb push
fit into its piston at room temperatures. If the pin is
excessively loose, install a new one (available as
standard or .002 inch oversize).

Rings: Inspect each ring carefully for fit in the piston
grooves and seating on the cylinder wall. Fiteachring
to the cylinder wall at the bottom of its travel, using a
piston to square the ring in the bore. Check the gap
with a feeler gauge. It should be .010 inch (.254 mm).
If the gap is too small, file the butt ends of the rings.
Do not use rings that need a lot of filing, they will not
seat properly on the cylinder walls. If oversize pistons
are used, use the correct oversize rings.

Connecting Rods: Clean the connecting rods and
check each for defects. Check the connecting rod
bushings for proper clearance with the piston pin.
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FIGURE 53. PISTON RINGS

Clearance should be .0002 to .0007 inch (.0051 to
.0178 mm).

Checking Bearing Clearance With

Plastigauge:

1. Make certain that all parts are marked or iden--

tified so that they are reinstalled in their original
positions.

2. Place a piece of correct size Plastlgauge in the
bearing cap the-full width of the bearing insert
about 1/4 inch (6 mm) off center (Figure 54).

3. Rotate the crank about 30° from bottom dead
center and reinstall the bearing cap. Tighten the
bolts to the torque specified in ASSEMBLY
TORQUES AND SPECIAL TOOLS section. Do
not turn the crankshaft.

4. Remove the bearing cap. Leave the flattened
Plastigauge (adhered to crankshaft) and com-
pare the widest point with the graduations on the
Plastigauge envelope to determine clearance.

Instaliation of Piston Assemblies:
1. Turn the crankshaft to position one rod bearing
journal at the bottom of its stroke.
2. Lubricate the corresponding piston assembly and
inside of the cylinder.
3. Install the bearing insert in the rod.
4. Compress the rings with a ring compressor and

position the piston and rod assembly in the
cylinder block.

4

The connecting rod numbers or witness marks should always
face the camshaft (top) side of engine.

5. Tap the piston down into the bore with the handle
end of a hammer until the connecting rod is
seated on the journal. :

6. Install the bearing cap on the roc wi:h the witness
marks and stamped reference numbers matching
the marks on the rod.

7. Install and tighten the bolts to the specified
torques. The bearing cap must be tapped several
times to properly align it with the rest of the
connecting rod. Clearance varies on thejournal if
this is not done.

8. Install the remaining pistons and rodsin the same
manner. Crank the engine over by hand to see
that all bearings are free.

CYLINDERS'

The cylinder walls should be free of scratches, pitting
and scuffing. Check each with an inside reading
micrometer for out-of-round and wear. The bore
should measure between 3.2495 and 3.2505 inches
(82.5373 and 82.5627 mm) and be less than .001 inch
(.025 mm) out-of-round. Check each cylinder for
taper, out-of-round and wear with a cylinder bore
gauge, telescope gauge or inside micrometer
(Figure 55).

If necessary, rebore the cylinder to fit the next
available oversize piston. Pistons and rings are
available in 005, .010, .020, .030 and .040 inch

i
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FIGURE 54. MEASURING BEARING CLEARANCE WITH

PLASTIGAUGE
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FIGURE 55. MEASURING CYLINDER

oversize. If the cylinders do not need refinishing,
remove any existing ridges from the top of the wall.

A reboring machine is used when going to oversize
pistons. The following repair data cover honing to
oversize by use of a hone.

Repair .
1. A hone can be used to rebore a cylinder. Remove
stock to 0.002-inch (.051 -mm) undersize of finish

AVOID THIS FINISH

bore with coarse hone (100 grit), then complete
honing with finish hones (300 grit).

. Anchor the block solidly for either vertical or

horizontal honing. Use either a drill press or
heavy-duty drill which operates at approximately
250 to 450 rpm.

. Lower the hone into the cylinder until it protrudes

1/2 to 3/4 inch past'the end of the cylinder. Rotate
the adjusting nut until the stones come in contact
with the cylinder wall at the narrowest point.

. Turn the hone by hand. Loosen the adjusting nut

until the hone can be turned.

. Connect drill to hone and start drili. Move the

hone up and down in the cylinder approximately
40 cycles per minute. Usually the bottom of the
cylinder must be worked ‘out first because it is-
smaller. Then when the cylinder takes a uniform

‘diameter, move the hone up and down all the way
_ throughthebore. Follow the hone manufacturer’'s

recommendations for wet or dry honing and
oiling the hone.

. Check the diameter of the cylinder regularly

during honing. A dial bore gauge is the easiest
method but a telescoping gauge can be used.
Check the size at six places in the bore; measure
twice atthe top, middle and bottom at 90° angles.

. When the cylinder is approximately 0.002 inch

(.0508 mm) within the desired bore, change to
fine stones and finish the bore. The finish.should
not be smooth but as shown in Figure 56.

. Clean the cylinder block thoroughly with soap,

water and clean rags. A clean white rag should
not be soiled on the wall after cleaning is
complete. Do not use a solvent or gasoline since

PRODUCE CROSS HATCH SCRATCHES

FOR FAST RING SEATING

FIGURE 56. CORRECT HONE FINISH
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they wash the oil from the walls but leave the
metal particles.

9. Dry the crankcase and coat it with oil.

Coat cylinder walls as scon as possible. After washing with
. soap and water, oxidation takes place and forms a fine layer of
rust within minutes.

CAMSHAFT BEARINGS

The camshaft bearings should be replaced if the
clearance to the camshaft is greater than specified,
the bearings show cracks, breaks, burrs, excessive
wear, or other defects. The camshaft to bearing
clearance should be .0012 to .0037 inch (.0305 to

.0940 mm). To check the rear bearing, remove the .

expansion plug at the rear of the crankcase.

PRESS BEARING
"FLUSH WITH

5. L PRESS BEARING |[———| FRONT CRANK-
i FLUSH WITH ) CASE SURFACE
BOTTOM OF .
RECESS
REAR
BEARING | ALIGN OIL

. . HOLES
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v - A ..--%.

Lead . A< FRONT

* /Y BEARING

FIGURE 57. CAMSHAFT BEARINGS

Press new bearings into place (Figure 57). Press the
rear bearing flush with the bottom of the expansion
plug recess. Press the front bearing in flush with the
crankcase front surface so.the oil passages are
aligned. Do not attempt to ream the bearings, they are
a precision type. After the rear bearing is installed,
insert a new expansion plug in the recess using
sealing compound, and expand it into place with
sharp blows at its center.

Installation, Camshaft Assembly:

1. Install the key and press the camshaft gear on its
shaft.

2. Install the governor components.
3. Slide the thrust washer onto the shaft.

4. Lay the engine on side or end and insert the push
rod tappets.

5. Instali the camshaft assembly inthe engine. Align
the timing marks on the camshaft gear and
crankshaft gear (Figure 59).

6. Replace the push rods and fuel transfer pump.

7. When the engine is reassembled, install the
injection pump following the steps in FUEL
SYSTEM section. This step is critical.

& CAMSHAFT
PRESSED IN

GEAR —3-Pw

MEASUF END PLAY

(Wi se— CRANKSHAFT
207 \muiiig GEAR

FIGURE 58. CAMSHAFT END PLAY

CRANKSHAFT, MAIN BEARINGS AND OIL
SEALS

The DJB welder series of engines-use a counter-
balanced, ductile iron crankshaft. To increase the

~shaft's fatigue durability, all crankpin fillets are shot-
~ peened during manufacturing. The 2-cylinder

crankshafts ride on two lead-bronze bearings, the

front one housed in the crankcase’and the rear onein- -

the bearing plate.

Removal: .

1. Remove the lock ring and retaining washer in
front of the crankshaft gear.

2. Pull off the crankshaft gear. It has two, 1/4-20
UNC tapped holes for attaching a gear puliing
ring. Use care not to damage teeth ifthe.gearisto
be reused.

3. Remove the oil pan, piston, and connecting rod.

' ]
®@zx20
PULLER
HOLES

THESE MARKS
MUST COINCIDE
WHEN INSTALLING
TIMING GEARS

A256)

FIGURE 59. TIMING MARKS
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FIGURE 60. REMOVING CRANKSHAFT GEAR

4. Remove the rea} bearing plate from the
crankcase.

5. Remove the crankshaft from crankcase.

Inspection: Clean the crankshaft and blow out all oil
passages. Check journals for out-of-round, taper,
grooving or ridges. Pay particular attention to ridges
or grooves on eitherside of the oil hole areas. Unusual
conditions here often point to previous neglect of oil
changes. ‘

If journal dimensions are not within limits or the
journatls are scored, regrind the crankshaft.

Crankshaft Regrinding: Crankshaft grinding requires -

a trained, experienced operator with precision equip-.
ment.

Special procedures must be observed when rework-

ing diesel crankshafts. In addition to machining, the
crankshaft must be shot-peened and super-finished.

3/16 7 (4.86 mm)

E CAUTION i Failure to shot-peen crankshaft and crankpin

fillets is likely to cause early failure. .
When the shaft is machined, follow this data and
Figure 61 to shot-peen each crankpin fillet.

1. Almen gauge reading, .012-A.

2. Peen with .019 inch diameter cast steel shot.
3. Peen for 15 seconds on each crankpin fillet.
4. Mask off connecting rod bearing areas.

Undersize bearings and connecting rods are available

.to rework the shaft to .010, .020, and .030 inch

undersize.

Main Bearings: Replace main bearings if clearances
are greater than limits, bearings worn, grooved or
broken (see Installation of Crankshaft and Bearings).
Precision replacement bearing inserts and thrust
washers are available for all main bearings. Do not
ream the bearings.

Align the oil holes and press the new bearings into the
front and rear housings.

Rear Qil Seal: The rear oil seal is in the rear bearing
plate. If damaged, drive it-out from the inside of the
plate. Using the oil seal guide and driver tool, installa
new seal with the rubber lip facing outward (open side
of seal inward), Figure 57. Drive the new seal flush
with the rear surface of the bearing plate. Leave the -
seal installer on during bearing plate installation to .
protect the oil seal.

Installation of Crankshaft and Bearings: After each
installation step, check the crankshaft to be sure it is
not frozen into place.

1. Press the front and rear main bearings into place,
aligning the bearing and bearing housing oil
holes. Do not attemptto drive abearinginto a cold

- block or rear bearing plate.

TO BE SHOT-PEENED

e

15/16 7" (23.70 mm)

OPERATION

THESE SURFACES
k- — —

THIS AREA TO BE MASKED
DURING SHOT-PEENING

Lo
-

FIGURE 61. SHOT-PEENING CRANKSHAFT : b
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. Install the thrust washers and locking pins.
. Oil the bearing surfaces and install the crankshaft

from the rear of the crankcase, through the rear
bedring plate hole.

. Mount and secure the rear bearing plate.
. Heat the timing gear on an electricburneroroven .

to about 350°F (177°C). Install the key on the
crankshaft, then drive the gear into place. Install
the retaining washer and lock ring.

. C_heclg the crankshaft end play. Use enough rear

bearing plate gaskets or shim and gaskets to
provide .010 to .015 inch (.254 to .381 mm) end
play. If gaskets of more than .015 inch (.381 mm)
total thickness are required, then use a steel shim

of proper thickness and a thin gasket on each side

51

of shim. This avoids excessive gasket comprés-
sion and maintains bolt torque. '

See Installation of Piston Assemblies for installing pistons.

OIL PUMP

Mount the oil pump with the intake cup parailel with
the bottom of the crankcase. Then install the oil base
with a new gasket.

CRANKCASE

If the crankcase requires replacement, a new set of
injection pump shims will be furnished with the new
crankcase. These must be used, and in addition, the
injection pump must be retimed to the engine. -




GENERATOR

If a major generator repair should become necessary,
have the equipment checked and repaired by a
competent electrician who is thoroughly familiar with
electric generating equipment. Continuity tests can
be performed without disassembling the generator.

MAINTENANCE A
The generator normally requires little care besides
cleaning.. However, -give a periodic inspection
{1000 hours) of the brushes, commutator and collec-

tor rings. If they require ‘setvice, refer to the ap-

propriate section following:

GENERATOR DISASSEMBLY

Disassembly procedure for the generator (Figure 63)
is largely self evident and follows a natural sequence.
Remove the cover band and the end bell cover..
Remove all brush springs by pressing down on the
spring holder and out as shown in Figure 64 Lift all
the brushes from their guides.

Remove nuts from generator frame through studs.
Tap end. bell back until.it.is free of the.armature
bearing, then lift it off. :

Provide blocking under the rear of the engine for
support. Slots in engine-to-generator adapter provide
for prying 'the generator-frame loose. Pull the
generator frame straight back over the armature
using care notto let-it catch or drag on the armature.

A566 7

1- ADAPTER 8- CLIP

INSTALL BRUSHES
‘WITH BEVELLED TOP
SLANTING DOWN
TOWARD SPRING
HOLDER

TO REMOVE BRUSH
SPRING PRESS
’, SPRING HOL DER :
DOWN AND OUT AS ) i
SHOWN IN BROKEN -
LINES.

FIGURE 64. BRUSH, HOLDER & SPRING

g Turn the armature nut out to the end of the armature
through stud. While pulling outward with one hand-.

under the armature, strike a sharp endwise blow.on
the nut to loosen the armature. Remove the armature
and blower as an assembly. The blower is keyed and
pressed onto the armature and is keyed with atapered

‘fit onto the engine crankshaft.

If the armature does not come loose, place a heavy

brass rod on the armature shaft near the ball bearing
and strike a sharp downward blow on the rod with a
hammer. Rotate ithe armature half tufn before

15- BELL
2- KEY 9. STUD . 16- COVER
3- SCREW 10- SHOE 17- BAND
4-BLOWER N- COIL ASSEMBLY, FI!LD 18- STUD
5- PLATE ' 12- FRAME 19- EYE
6: ARMATURE ASSEMBLY 13- e . 20- COIL SET, INTERPOLE
7- BEARING 14- RIG ASSEMBLY 21- INTERPOLE

FIGURE 63. GENERATOR ASSEMBLY
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repeating. Do not strike the commutator, collector
rings or bearing.

BRUSHES AND SPRINGS

inspect brushes periodically. Brushes worn to
5/8 inch (16 mm) should be replaced. Use replace-
ment brushes specified in the parts list for this welder.
Other brushes may look identical but have entirely
different electrical characteristics. Replace springs if
" damaged or if proper tension is questionable. To
remove the brush, press down on the spring holder
and out (Figure 64). Then lift the brush from the
guide. Spring tension for the DC brushes is 30 to
34 ounces (851 to 964 g) and for the AC brushes is 16
to 20 ounces (464 to 567 g). Always replace a brush
spring if it's twisted, bent or broken.

Rapid brush wear may be caused from high mica
between commutator bars, rough commutator or
collector rings or from a deviation from “neutral”
position in the adjustment of the brush rig. -

BRUSH RIG POSITION

Check the reference mark on the edge of the brush rig
and if necessary align it with the boss in the end bell
(Figure 65). If the brush rig is adjusted so that there is
arcing of the ‘brushes, brush wear will be rapid,
voltage and current will not hold steady and the
generator may overheat.

the edge of its support.

Never bend the constant-pressure spring over

Whenever a new brush rig orarmature is installed, the .

brush rig must be adjusted to the point where the
brushes do not arc, regardless of where the witness
mark falls. This is commonly known as the neutral
brush position. '

For determining neutral position, perform the follow-
ing steps:

1. Attach a voltmeter (0 to 75) across the welding
output terminals of the welder and start the
welder. With no load, loosen the brush rig moun-
ting screws and adjust the position of the brush
rig until the higher voltage is obtained as in-
dicated on the voltmeter. Tighten one brush rig
screw and mark the brush rig with a pencit at a
mounting screw boss.

. Weld and note if sparking occurs at the brushes
during welding. To correct, move the brush rig
slightly in either direction (preferably with ar-
mature rotation) until sparking is no longer
noticeable while welding.

After final setting is reached, make a permanent
mark on the brush rig (Figure 65).

The final adjustment will be a compromise between welding
characteristics and sparking at the brushes.

. Stop the welder and remove the voltmeter. Be
sure all brush rig mounting screws have been
tightened after final adjustment.

Al
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ALIGN YELLOW PAINT OR CHISEL
REFERENCE MARK ON BRUSH RIG
TO TOUCH EDGE OF END BELL NEAR
.BRUSH RIG MOUNTING SCREW.

FIGURE 65. BRUSH RIG NEUTRAL POSITION

Whenever a welding arc is struck, some sparking will occur at the
brushes and is normal.

COLLECTOR RINGS .

If collector rings become grooved or out-of-round, or
the brush contact surface becomes pitted or rough so
that good brush seating cannot be -maintained,
remove the armature and refinish the collector rings
in a lathe. If the commutator appears to be rough or
scored, refinish it at the same time. Remove or
adequately shield the ball bearing during refinishing.

 COMMUTATOR

The commutator gradually wears with use. If the
proper brushes have been used, and they have been
replaced at the proper intervals, this wear will be slow
and even. Under dusty conditions or if improper
brushes have been used, the wear may be
accelerated. Improper or excessive cleaning with
sandpaper may cause the commutator to become
grooved or out-of-round. Refinish in a lathe.

TURNING COLLECTOR RINGS OR COM-
MUTATOR (Using a Lathe)

When a collector ring or commutator becomes groov-
ed, worn out-of-round or pitted, it should be turned
true on a lathe. This operation is easily performed by
any qualified lathe operator. Remove the armature
and center accurately on the lathe. Turn the com-
mutator or collector ring enough to provide a pertect-
ly true surface. Tool marks can be removed by using
number 240 sandpaper.

After turning the slip rings, cut a slight chamfer on
them to remove burrs and sharp edges. This reduces
the possibility of a “flash over” between the rings.
After turning the commutator, the mica insulation
between the commutator bars must be undercut as
described in the paragraph Undercutting The Mica
Insulation. '

Always install new brushes after servicing slip rings and com-
mutator.
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?IGURE 66. HIGH MICA CONDITION OF COMMUTATOR

" UNDERCUTTING THE MICA INSULATION

When the commutator wears down so that the mica
insulation between any bars comes in contact with
the brushes, it will cause the brushes to “jump’, spark,
be noisy in operation and wear rapidly. Sparking
brushes lower the efficiency of the generator and
burn the commutator (Figure 66). When a *high mica”
condition exists or after commutator has been turned
on a lathe, mica insulation requires undercutting. A
typical tool for this is shown in Figure 67.

To undercut the mica, center the cutting tool overthe

mica and with a firm, steady pull draw the tool the -

length of the commutator.

m Be careful not to draw the undercutting tool
into the slip rings. }

Repeat the cutting operation until the mica has been
cut down to approximately 1/32 inch (.80 mm) below
the surface of the commutator. As each section of
mica is cut to the proper depth, proceed to the next
one until all are equally undercut. If any burrs are
present along the edges of the bars after the mica is
undercut, carefully remove them. This is done by
holding a piece of number 240 sandpaper againstthe
commutator with a perfectly flat piece of wood while
the commutator is turning rapidly. Before putting the
armature back into service, be sure to blow or brush
all mica dust, metallic particles, etc. from the com-
mutator grooves and surface. The edges of the bars
on the larger commutators should be beveled to
assure a good edge.

TESTING WINDINGS

An ohmmeter and an armature growler are required
for the various tests. Before making any tests, lift all
brushes in their holders and disconnect the load
circuit wires from the welder. If the armature tests
defective, the practical repair is to replace it. If a field
coil tests defective, replace the entire coil assembly
unless the trouble is in one of the external leads. Then
it can be repaired as required.
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ARMATURE GROUND TEST

To test the armature for a grounded condition, lift or
remove the brushes so that none contact the com-

. mutator or collectorrings. Usingthe ohmmeter, place

one test prod on the commutator and the other test
prod on a bare, clean part of the armature shaft
(Figure 68). The test prods must make good electrical
contact. If the ohmmeter shows continuity, the DC
winding or commutator is grounded, replace the
armature.

To testthe AC winding, place one prod on one of the
collector rings and the other prod on the armature
shaft (Figure 69). If the ohmmeter indicates continui-
ty, the AC winding or a collector ring is grounded.
Replace armature.

. ARMATURE OPEN CIRCUIT TEST

Armature AC windings may be tested for an open
circuit without armature removal. Testing DC win-
dings requires armature removal and the use of an
armature growler.




OHMMETER

ONE PROD ON COMMUTATOR, ONE PROD ON
ARMATURE SHAFT. ’ N

FIGURE 68. ARMATURE DC GROUND TEST -

To test the AC winding, be sure all brushes are lifted
or removed. Place one prod on each of the collector
rings (Figure 70). If the ohnmmeter indicates continui-
ty, the AC winding is okay. If it doesn’t, the AC
winding is open and the armature should be replaced.

OHMMETER ~

ONE PROD ON SLIP RING, ONE PROD ON
ARMATURE SHAFT.

FIGURE 69. ARMATURE AC GROUND TEST

To test the DC winding, place the armature in a
growler. With the growler current on, pass a smooth
steel strip across the commutator segments
(Figure 71). Repeat all around the commutator. At

OHMMETER

h

n.
i
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" ONE PROD ON EACH SLIP RING.

FIGURE 70. ARMATURE AC OPEN TEST

some point around the commutator, a spark should
occur as the strip contacts two adjacent segments.
Rotate the armature slightly and repeat the test.
Continue until a spark is obtained between all adja-
cent segments. If no spark is obtained at some point,
an open circuit is indicated. Replace an open cir-
cuited armature with a new one. :

A short circuit in the winding might prevent sparking. This
condition may be indicated by the short circuittest described in the
next paragraph. :

e

COMMUTA TOR

FIGURE 71. ARMATURE DC OPEN TEST

ARMATURE SHORT CIRCUIT TEST

To test for a short circuit, place the armature in a
growler. With the growler current on, hold a steel strip
about 1/2inch (13 mm) above the -armature
laminations (Figure 72). Pass the strip back and forth

FIGURE 72. ARMATURE SHORT CIRCUIT TEST

over the laminations. Cover as much of the laminated

" area as possible. If the strip is magnetically attracted

LN

to the armature at any point, a short -circuit is

indicated. After. testing in one position, rotate the

armature slightly in the growler and repeat the test.
Continue until a complete revolution of the armature .
in the growler has been made. Replace a short
circuited armature with a new one.



~OHMMETER

ONE TEST PROD TO GENERATOR FRAME. OTHER
TEST PROD TO COIL ASSEMBLY.

FIGURE 73. GROUND TEST FOR FIELD WINDINGS

TESTING FIELD WINDINGS FOR
GROUNDS .

To test a coil assembly for a ground, disconnect its '

external leads and touch one test prod to the'terminal
of one of its leads and the other test prod to the
generator frame. Continuity indicates the coil
assembly is grounded (Figure 73). The ground may
be in a coil, coil connection or coil lead. Repair or
replace as required. Repeat procedure for each coil
assembly. '

TESTING FIELD WINDINGS FOR
OPEN CIRCUIT

To test a coil assembly for an open circuit, disconnect
its external leads and touch one test prod to the
terminal of one coil winding lead and the other test
prod to each of the other leads of the coil winding in
turn (Figure 74). If the ohmmeter indicates infinity,
the field coil circuit is open. If the open circuit is
caused by a connection between coilsorin acoil léad,
the trouble can be repaired. Ifitisinside the coil itself,
the entire coil assembly must be replaced. Repeat the
procedure for each coil assembly.

OHMMETER

- ONE TEST PROD ON EACH FIELD COIL LEAD -

FIGURE 74. OPEN TEST FOR FIELD WINDINGS

<
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BALL BEARING

if armature ball bearing replacement becgmes
necessary, pull the bearing from the shaft with a
suitable bearing puller: Be careful not to damage the
armature shaft because’it must remain true to serve as

" a turning center when refinishing the commutator or

collector rings: Drive the bearing on to the shoulder of
the shaft.

The bearing is prelubricated, double sealed and normally requires
no service. However, when rebuilding the engine or generator, orif
the bearing ever becomes noisy, replace it. )

GENERATOR ASSEMBLY

1. Cléan and inspect-all mating surfaces. Surfaces
should be free of nicks and dirt.

-2. Coat mating area between the generator shaft
~and the engine crankshaft with a thin film of
lubricating oil, Molykote or equal.

3. Assemble the armature through stud to. the
engine crankshaft with required torque.

4. Check to see that the key is in the crankshaft.

5. Slide armature overthe through stud and onto the
- crankshaft being careful not to let the weight of
the armature rest on the through stud.

6. Install baffle ring, when used. :
7. Assemble generator through studs to the adapter

with required torque.
Do not tighten the armature or rotor

through stud before mounting the frame

and bearing support. If this procedure is not followed,
misalignment may occur shortening the life of the rear main
and outboard bearings. Also, cranking torque requirements
could be doubled, resulting in damage to the commutator and
DC brushes of the starter. )

8. Install the bearng support. Tighten frame to
required torque. )

9. Now torque down the armature through-stud nut.

Because the frame and bearing support were .

tightened before tightening the armature, the

armature and frame are aligned.

Tap the bearing support in the horizontal and

vertical plane with a lead hammer to relieve

stresses on the components and then recheck the

torque. )

11. Reconnect the wire leads to the engine.

12. Reinstall the battery cables.

13. Align the brush rig. -

10.
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CONTROL

If any control equipment fails to function properly, -

replace the defective parts with a new part ratherthan
try to repair the old part. Check all electrical connec-
tions and contacts whenever servicing control equip-
ment. .

When disassembling controls, tag each lead that is to

be removed, and mark the lead connection point on .

the tag to assure correct connections when assembl-
ing. o

WARNING Al\fvays disconnect the‘batte_ry (electric sta-rt
units) whenever servicing controls to avoid

accidentally starting the unit and causing personal injury.
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GENERATOR TROUBLESHOOTING

LOW OR NO AC OUTPUT

NATWURE OF TROUBLE

B

CAUSE/REMEDY

Microswitich DC contacts stuck open

"Poor brush contact

Brush shunt broken

Loose connections at slip ring brush terminals

Slip rings shorting

Open circuit, short C|rcu1t or ground |n
generator

Faulty AC load and/or connections

Blown CiomXvol Pane| fuse (Coradion MQ&&IC)

- Replace microswitch

Brushes incorrectly installed (bével must be toward
"spring holder). :

Brushes not well seated (operate under light Ioad
_until seated). .

Brushes worn shorter than 5/8 inch (16 mm).-
Replace.

Incorrect brush spring tension (see “BRUSHES
AND SPRINGS").

Incorrect brushes. Replace.

" Check brush shunts with an ohmmeter. Replace if

necessary.
Check and tighten connections.

Dirt, dust, grease or oil shorting out nngs Clean
with suitable solvent.:

M‘ake generator tests.per text. .

Open or short load circuit. Check load and
connectlons

Check €utal cnd wepio-ta @F h'&edg,d )

AC OUTPUT WHEN WELDING

NATURE OF TROUBLE

| CAUSE/REMEDY . -
Microswitch AC contacts stuck closed - Replace.
GENERATOR OVERHEATING
NATURE OF TROUBLE" | CAUSE/REMEDY

Welding operation too long without correct
periods of no-weld operation

Poor generator ventilation

‘Arcing brushes during normal operation

Follow duty cycles recommended in OPERA TION -
section.

Obstructed generator inlet or outlet. Clean.

Generator dirty. Clean with low pressuré, 35 psi
(242 kPaj or less, compressed air.

" See troubleshooting “Excessive arcing of brushes.”
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LOW OR NO DC WELDING OUTPUT

CAUSE/REMEDY

_NATURE OF TROUBLE

Poor brush contact

. Broken brush leads

Loose connections at brush terminals

: Insulatihg-film or commutator
Brush rig not in neutral position

O_pen circuit in rheostat

DC open, short or ground in:generator

Brushes incorrectly instalted (bevel must be toward
sprlng holder).

Brushes not weII seated (operate under light Ioad

- until seated).

Brushes worn shorter than 5/8 inch (16 mm).
Replace.

Incorrect brush spring tensron (see “BRUSHES
AND SPRINGS"). .

Incorrect brushes Replace

Check brush shunts with an ohmmeter and replace
defective brushes and leads.

Check and tighten connections.

Clean with sandpaper, commutator stone.and blow
0ut dust. Do not use emery cloth.

Reposition as described in "BRUSH RIG
POSITION "

Check rheostat with ohmmeter and repair or replece.

.Make DC generator tests per text.

NOISY BRUSHES

NATURE OF TROUBLE -

|

CAUSE/REMEDY

Brushes incorrectly installed

Incorrect brush spring tension

DC brushes arcing from high mica

Bruehes reversed in holder (bevel must be toward
eprihg holder). ’

See "BRUSHES AND SPRINGS.”

Undercut mica. Follow procedures under

| ‘UNDERCUTTING MICA INSULATION.”

EXCESSIVE ARCING OF BRUSHES

|

CAUSE/REMEDY

NATURE OF TROUBLE

‘Brushes not seated properly

Dirty commutator or slip'rings

Brush rig out.of neutral position

Rough commutator or slip rings

Open circuit in armature

Operate welder at reduced load until seated

Clean with low pressure (35" psi (242 kPa) or less).
filtered, compressed air or with lint-free cloth.

See “BRUSH RIG POSITION.”

Turn down with a lathe. Refer to “TURNING -
COLLECTOR RINGS OR COMMUTATOR.”

Make test per text. Replace if open.i
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This catalog applies to the standard 200 ampere DJB Welder. Parts are arranged in groups of related items. Each
illustrated part is identified by a reference number corresponding to the same reference number in the parts list for
that group. Parts illustrations are typical. Using the Model and Spec No. from the nameplate, select parts from this
catalog that apply to your welder. Unless otherwise mentioned in the description, parts are interchangeable

PARTS CATALOG

between models. Right and left sides are determined by facing the engine end (front) of the welder.

WELDER DATA TABLE

ELECTRICAL DATA

*

in the kW rating. EXAMPLE: 6.0DJB was formerly 6DJB. .
NOTE: Hertz is a unit of frequency equal to one cycle per second.

NOTICE!

- The Specification Letter advances (Rto S, S to T, etc.) with manufacturing changes.
£ - New model designations shown, began during 1969. Previous designations did not use a decimal

ITEMS REFERENCED AS OPTIONAL INDICATE PART ISFACTORY INSTALLED
AND MAY .NOT BE APPLICABLE TO ALL MODELS. FOR FIELD CONVERSIONS

ADDITIONAL PARTS ARE USUALLY REQUIRED.
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MODEL & SPEC £ DC OUTPUT AC OUTPUT

= AMPs | voLTs | DuTycycLe | waTrs | VoLTs | HERTZ
6.0DJB-331E/* 200 28 50% 3500 120 60
6.0DJB-332E/* 200 28 50% 3500 240 60
6.0DJB-5331E/* 200 28 . 50% 2500 120 . 50
6.0DJB-5332E/" 200 28 50% 2500 240 50




CYLINDER HEAD, VALVE AND ROCKER GROUP

REF.
NO.

—

28
29
30
31

© 32

33 .

34
34

35

36
37

PART . AQTY. " PART .
NO. USED DESCRIPTION
110-1546 -1 Head, Cylinder :
110-1223 1 Gasket, Head
GUIDE, VALVE :
110-1501 ‘4 Standard
110-1501-01 4 .001” Oversize
INSERT, VALVE SEAT (Intake & Exhaust)
110-1268 4 Standard
110-1268-02 4 .002” Oversize
110-1268-05 4 .005" Oversize
110-1268-10 4 .010" Oversize
110-1268-2 4 .025” Oversize
110-1320 - 2 Valve, Intake )
110-1278 - 2 Valve, Exhaust, Stellite
110-1221 4 Spring, Valve
110-1220 4 Retainer, Valve Spring
110-0858 8 Lock, Valve Spring Retainer
110-0859 4 Cap, Valve Stem
509-0090 2 Seal, Qil, Intake Valve -
: Includes Retaining Rings
ARM, ROCKER ’ :
115-0128 2 Exhaust
115-0129 2 Intake
809-0042 1 Screw, Oil Line, Rocker
) Cover-
115-0127 4 Ball, Rocker Arm
115-0150 4 Nut, Lock - Rocker Arm
*115-0152 4 Stud, Rocker Arm
115-0149 4 Rod, Valve Push (Steel)
115-0195 4 Tappet, Valve
115-0196 1 Guide, Push Rod
- 115-0151 -4 Shield, Push Rod
509-0084 8 Seal, Push Rod Shield
-115-0155 8 Washer, Spring Retaining
115-0146 4 . Spring, Shield Retainer
115-0197 1 Cover, Rocker
120-0628 1 Line, Oil, Rocker Cover
115-0130 1 "Gasket, Rocker Cover
110-1264 - 5 Screw (3/8-16 x 4-1/4")
’ Cylinder Head Mounting
800-0503 6 Screw (3/8-16 x 1-3/4")
Cylinder Head Mounting
526-0174 "5 Washer, Cylinder Head
114-0022 4 Screw, Exhaust Manifold
403-0825 1 Bracket, Lifting, Includes
Hardware
110-0546 . 2 Gasket, Glow Plug
333-0106 2 Plug, Glow (12 Volt) -
Includes Gasket
WASHER,LOCK
850-0045 4 5/16" Rocker Cover and
: Lifting Bracket Mounting
850-0060 o1 1/2" - Lifting Bracket
Mounting

SCREW,ROCKER COVER AND LIFTING BRACKET
MOUNTING :

800-0038 2 5/16-18 x 3-1/4"
800-0030 2 5/16-18 x 1-1/4"
800-0091 1 1/2-13 x 1-1/4"
526-0130 . 1 Washer, Flat

403-0826 2 Spacer, Lifting Bracket
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CRANKCASE AND OIL BASE GROUP




REF.
NO.

1
-2

15
16

17
18

18A
19

20

21
22
23
24

25
26
27

28

'101-0363

PART QTy. PART
NO. * USED DESCRIPTION
110-1330 1 Block Assembly, Cylinder
(Includes Parts Marked *)
101-0337 1 *Plate, Bearing (Less Bearing
’ . & Pins)
101-0386 1. "Gasket Kit, Bearing Plate

(Includes Steel Shims)
BEARING, PRECISION MAIN

101-0359 2  *Standard
101-0359-02 2 .002" Undersize
101-0359-10 2 .010” Undersize
101-0359-20 2 .020" Undersize
101-0359-30 2 .030” Undersize
- 518-0072 4 *Pin, Thrust Washer
“104-0420 2 *Washer, Crankshaft Thrust
1

*Bearing, Precision Camshaft

Front, Standard Only )
101-0365 1 *Bearing, Precision Camshaft
Rear, Standard Only

120-0553 1 *Tube, Crankcase Oil .
517-0053: . 1 *Plug, Camshaft Opening
509-0086 1 *Seal, Crankshaft Rear
. 805-0019 6 *Bolt, Place, Plate
- (3/8-16 x 1-1/4)
TUBE, OILFILL
123-0681 1 Spec R Only
123-1085 1 Begin Spec S
123-0667 1 Gasket, Qil Fill Tube
CAP AND INDICATOR
123-0651 o1 Spec R Only
123-1058 1 Begin Spec S
123-0191 1. Gasket, Cap
123-0954 1. Cap & Valve Assembly,
. Breather - Begin Spec S
123-0787 1 Cap, Breather - Spec R Only
.TUBE,BREATHER
123-0645 1 Spec R Only-
123-0952 1 Begin Spec S .
123-0315 1 Valve, Breather - Spec R
Only o
123-0865 1 Baffle, Breather
102-0540 1 Base, Oil
102-0451 1 Gasket, Base
800-0082 2 +Screw (7/16-14 x 3-3/4")-
Cushion Mounting - Engine
End
505-0050 1 Elbow, Street (1/2" x 90°)
505-0078 1 Nipple (1/2" x 2-1/2")
516-0141 2 *Pin, Dowel, Gear Cover
. Locating
862-0004 4 +NuUt (7/16 x 14)

REF.
NO.

29
'30

31
32

33

. 34

35

36
37
38"
39

.40

.41

42

.43

44
45

46

47
48

_ PART QrTy.
NO.  USED

850-0055
402-0290

809-0035

4

4 .

1

PART
DESCRIPTION

+Washer, Lock (7/16)
+Bushing, Spacer, Vibration
Mount .
Screw, Breather Clamp -
Begin Spec S

CUSHION, VIBRATION, CONE-SHAPED

402-0284
402-0285
402-0282
526-0014

'526-0199 As
505-0100
504-0011
503-0197 -
503-0564
123-1202
509-0117
123-0998

518-0268

102-0558

" WASHER,LOCK

850-0055

850-0045

850-0045

SCREW
800-0072

800-0026
821-0016

402-0355
123-1201
123-1153

2
2
4
4

Engine End
Generator End )
+Snubber, Shock Mounting
+Washer (29/64" 1.D. x
1-1/2" O.D. x 1/8")

Req. +Washer (29/64" 1.D. x

— = b

3-1/4" O.D. x 1/8")

Nipple, Oil Drain

Valve, Oil Drain

Clamp, Oil Drain

Hose, Oil Drain

Screen, Breather Tube -
Begin Spec S -

Seal, “O! Ring, Breather
Tube - Begin Spec S

Insulator Halves, Breather
Tube - Begin Spec S

Clamp, Breather Tube
Insulator Halves - Begin
Spec S

Heater, Oil Base (Optional) -

Oil Base Mounting (7/16")

Oil Fill Tube Mounting
(5/16")

Fuel Filter Adapter Mounting
(5/16") - :

Oil Base Mounting
(7/16-14 x 1-1/4")
Oil Fill Mounting
(5/16-18 x 3/4"y
Fuel Filter Adapter to’
Qil Fill Tube !
(5/16-18 x 3/4")
Hardware Package, Mounting
(Includes Parts Marked +)
Retainer, Breather Screen -
Begin Spec S
Baffle Cup, Breather -
Begin Spec S

* - Included in Cylinder Biock Assembly.
+ - Included in Mounting Hardware Package.




CRANKSHAFT:AND FLYWHEEL GROUP

REF.
-NO.

oG WN =

"PISTON AND CONNECTING ROD. GROUP = -

PART
NO.

104-0451
104-0418
104-0416
518-0188
191-0408
104-0423

QTy.

USED

[ QO QD Gy

PART
- DESCRIPTION

'Crankshaft

Gear

Washer, Retainer

Ring, Lock . .

Flywheel (Includes Ring Gear)
Gear, Ring

64

REF.

PART QTy. PART
NO.’ NO. USED DESCRIPTION
9 800-0500 1 Screw (7/16-14 x 5-1/2")- .
Flywheel
10 515-0001 1 - Key, Gear,
13  526-0185 1 Washer, Flywheel . .
14 515-0153 s 1 Key, Flywheel to Crankshaft
REF. PART QTy. PART .
NO. NO. * USED DESCRIPTION
-1 RINGSET,PISTON
- 113-0130 2 Standard
113-0130-05 2 .005” Oversize
113-0130-10 - 2 .010” Oversize
113-0130-20 - 2 .020" Oversize
113-0130-30 2 .030” Oversize
113-0130-40 2 .040” Oversize -

2 PISTON &PIN (Includes Pin Retaining Rings)
112-0109 2 Standard )
112-0109-05 2 .005" Oversize
112-0109-10 2 .010” Oversize
112-0109-20 2 .020” Oversize
112-0109-30 2 .030" Oversize
112-0109-40 2 .040"” Oversize

3 PIN,PISTON
112-0093 2 Standard
112-0093-02 2 .002" Oversize

4 112-0085 4 Ring, Retaining, Pin

5 114-0168 2 Rod Assembly, Connecting

6 BEARINGHALF, CONNECTING ROD ’
114-0164 4 Standard
114-0164-02 4 .002" Undersize
114-0164-10 4 .010" Undersize
114-0164-20 4 .020" Undersize
114-0164-30 4 .030” Undersize

7 114-0170 4 Bushing, Piston Pin, °

Connecting Rod, Semi-
. Finished :
8 805-0012 4 Bolt (5/16-24 x 1-13/16")




GEAR COVER GROUP

" REF.

NO.
1

~oOoa w?’)gm

e}

PART

NO.

QTy.
USED

PART
DESCRIPTION

COVER ASSEMBLY, GEAR (Includes Parts

Marked *)

103-0277
103-0366
150-1095
150-0838
815-0176
516-0111

150-0777
518-0129
509-0088
510-0048

510-0082

P QS G Y QU Gy

— A —d

Prior to Spec T
Begin Spec T
Arm, Governor
*Shaft, Governor
*Screw ( 8-32 x 1/2")
*Pin, Roll, Governor Cup
Stop
*Yoke, Governor
‘Ring, Yoke
*Seal, Oil
*Bearing (1/2") - Governor
Shaft :
“Bearing (1/4") - Governor
Shaft
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REF.
NO.
9

10
11
12
13
14
15

16
17

18

19

". PART
NO. -

510-0043

' 509-0087

103-0251
103-0218 .
103-0271
103-0221
160-0721

134-1532
147-0236

800-0051

850-0050

“QTY.
USED

>

PART .
DESCRI_PT.ION

*Ball, Bearing, Governor
Shaft Thrust

*Seal, Oil

Gasket, Gear Cover

Gasket, Backplate

Backplate

Cover, Backplate Opening

Gasket, Backplate Opening
Cover ’

Baffie, Backplate

Arm and Bracket Assembly,
Manual Stop

Screw, Hex Head -
3/8-16 x 1-1/4"

Lockwasher (3/8)

* - Parts Inéluqed in Gear Cover Assembly.



- CAMSHAFT GROUP

REF. PART ary. PART ' REF. PART QTy. ' ’ PART

NO. - NO. USED DESCRIPTION NO. - NO. - USED DESCRIPTION

1 105-0271 1 Camshaft (Includes Center 6s BALL,FLY-GOVERNOR
. Pin) : 510-0046 5 Spec R Only -

2 515-0001 2 Key, Camshaft Gear or ’ ; 510-0046 10 - Begin Spec S

C Distributor Gear 7  150-0775 1 Cup, Governor .

3 -150-0075 1 Pin, Center 8 150-0078 1 Ring, Snap, Center Pin

4 ° 105-0205 1 Washer, Thrust 9 .147-0142 1 Gear, Injection Pump Drive

5 105-0218 1 Gear (Includes Flyball 10  518-0195 1 - Ring, Snapj Injection Pump
‘ Spacer & Plate) . Drive Gear .

STARTER GROUP

REF.  PART _  QTY. PART

NO. ~ NO. USED . DESCRIPTION
1 416-0096° 1 Clamp, Cable
2 338-0279 . 1 -Harness, Wiring
*3 - 800-0054 3 Screw, Hex Head.
:  (3/8-16 x 27)
4  850-0050 3 Washer, Lock - Spring (3/8)
5 800-0052 1 Screw, Hex Head
. . (3/8-16 x 1-1/2") °
6 850-0050 1 . Washer, Lock - Spring (3/8)
7 191-03t11 1 "Spacer, Starter .
‘8 800-0051 2 Screw, Hex Head
(3/8-16 x 1-1/4")
9 850-0050 . 2 - "Washer, Lock - Spring (3/8)-
10 191-0512 1 Flange, Starter
11 800-0046 1 Screw, Hex Head
(3/8-16 x 1/2")
12 864-0003 1 Nut, Hex (3/8-16)
13° 856-0010 1 - Washer, Lock - External/Internal
Tooth (3/8)
14  191-0365 1 Bracket, Starter
15 STARTER (See Separate Group For Components) . -.
191-0324 - 1 12 Volt .
191-0443 |~ 1 24 VoIt (Optional)
16 416-0580 1 Cable, Battery - Positive
(32-1/2")

17 416-0581 1 Cable, Battery - Ground (47")



. 15 6
STARTER PARTS GROUP
REF. PART QTy. PART REF. PART QTY. . PART
NO. - * NO. USED . DESCRIPTION NO. NO. - USED . DESCRIPTION
STARTER 7 191-1026 1 Connector Package
191-0324 1 12 Volt . 8 191-0497 1 Bearing (Bronze). Drive End
. 191-0443 1 24 Volt 9 191-1027 1 Spring. Plunger
"1 "ARMATURE : 10 191-1028 1 Core Assembly, Moving
191-0712 1 12 Volt . 11 SWITCH.SOLENOID ) ’
191-0713 1 24 Volt : 191-0433 1 12 Volt
2  191-0432 1 Clutch . 181-0715 - 1 24 Volt
'3 191-1023 1 Head Assembly. Commutator 12 191-1029 1 Yoke Parts Package
~ End 13 . 191-1030 1 Stop and Lock Ring Package,
4 COILPACKAGE.FIELD ' ) Pinion
191-1024 1 12 Volt 14 191-1031 1 Thrust Washer Package. Armature
191-1043 1 7 24 Volt . i ) - {Use as Required)
5 PLATE ASSEMBLY.BRUSH 15 BRUSHSET.SERVICE ‘
191-1025 1 12 Volt 191-0434 S 12 Vott
. 191-1042 1 24 Volt. : 191-0714 1 24 Volt
6 191-1020 1 Spring Set. Brush .16 1911032 1 Yoke
{Set of 4) '

MANIFOLD AND EXHAUST GROUP

REF. PART QTy. PART
NO. NO. USED . DESCRIPTION
1 154-0633 1 Manifold, Exhaust, Vertical
Outlet
3 154-0463 2 Gasket, Exhaust Manifold
4 155-0976 1 Muffler, Exhaust
5 114-0022 4 Screw, Hex Head
. (5/16-18 x 1-3/4")
6 526-0045 4 Washer, Flat (5/16)
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REF. PART QTy. PART REF. PART QTy. PART
NO. NO. USED DESCRIPTION . NO. NO. USED DESCRIPTION
1 LINE,FUEL-PUMPTO SECONDARY FILTER 20 154-0712 1 Heater, Manifold - Includes
501-0032 1 Spec R Only Gasket (12 Volt)
501-0003 1 Begin Spec S 21 LEAD,GLOWPLUGTOAIRHEATER
2 502-0041 2 Elbow; Inverted Male, 336-1504 1 #1 -Cylinder (12-1/4") Blade
Secondary Filter Inlet & . Type Terminal
Outlet - Spec R Only 336-1505 1 #2-Cylinder (5-1/4") Blade
3 149-0408 1 Filter, Secondary Fuel - : . . Type Terminal
Includes Cartridge (Bleed 22 336-1418 1 Lead, -Air Heater to Solenoid
Piug 149-0769 is available in Control
separately) - Spec R Only 23 149-0769 1 Plug, Air Bleed, Secondary
4  149-0428 1 Cartridge, Secondary Fuel . " Filter
Filter - Spec R Only ‘24 '503-0170. 2 Clamp, Breather Hose
5 149-0456 1 Gasket, Secondary Filter, 25 149-1078 1 Filter, Fuel - Mounted
. Bow! to Cover - Spec R Between Fuel Tank and
Only Transfer Pump
6 149-0455 1 Gasket, Secondary Filter 26 149-0846 1 Cartridge, For 149-1078
’ Cartridge to Head - ' Filter
Spec R Only 27 502-0002 1 Elbow, Primary Fuel Filter
7 149-0493 1 Gasket, Secondary Filter . Inlet - Begin Spec S
N Cartridge to Retainer - 28 502-0099 1 Elbow, Reducer - Secondary
. Spec R Only : Fuel Filter Outlet - Begin
8 LINE,FUEL- SECONDARY FILTERTO . Spec S
INJECTIONPUMP " | 29 122-0325 1 Filter, Fuel - Primary -
501-0091 1 Spec R Only Begin Spec S
501-0129 1 Begin Spec S 30 122-0326 1 Filter, Fuel - Secondary -
9 141-0281 1 Gasket, Air Cleaner Adapter Begin Spec S
to Cylinder Head 31 149-1185 1T Adapter, Fuel Filters -
10 140-0576 1 Adapter, Air Cleaner ) Begin Spec S
11 - 505-0180 1 Plug, Pipe (1/4") Air 32 526-0068 1 Washer, Primary Fuel Filter
: Cleaner Adapter & Intake . . Mounting - Begin Spec S
Manifold - Used on some 33 -801-0074 1 Screw, Hex Head - Primary
early models ' Fuel Filter Mounting -
12 520-0011 2 Stud, Air Cleaner Adapter ) ' Begin Spec S
Mounting 34 526-0066 1 Washer, Secondary Fuel Fiiter
13 140-0584 1 Gasket, Air Cleaner . Mounting - Begin Spec S
14 HOSE, BREATHER . 35 801-0053 1 Screw, Hex Head - Secondary
503-0462 1 Spec R Only Fue! Filter Mounting -
503-0557 1 Begin Spec S Begin Spec S
15 140-0595 -1 Pan, Air Cleaner 36 503-0559 1 Insulator, Breather Hose -
16 140-0636 1 Element and Retainer, Air Begin Spec S
: Cleaner 37 870-0137 2 Nut, Air Cleaner Adapter
17  140-0594 1 Cover, Air Cleaner . . Mounting (5/16-24)
18 520-0621 2 Stud, Air Cleaner
19 865-0020 2 Nut, Air Cleaner - Self

Locking
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REF.

NO.

~NOU DN w N

©

10

.1

12

14

15

16

PART Qry. PART
NO. " USED DESCRIPTION
149-1046 1 Repair Kit, Fuel Pump

(Includes Diaphragm &

Gaskets)
502-0002 1 Eilbow, Inverted Male Fuel
Pump Inlet
ELBOW, INVERTED MALE; FUEL PUMP OUTLET
502-0002 1 Spec R Only
502-0020 1 Begin Spec S
149-0979 1 Pump, Fuel Transfer
149-0792 1 Gasket, Fuel Transfer Pump
Mounting
149-0517 1 Gasket, Fuel Pump Bowl
© 149-0463 1 Screen, Fuel Pump Filter
149-0116 1 Bowi, Fuel Pump (Glass)
526-0065 2 Washer, Copper, Fuel Pump
Mounting
ELBOW, INJECTIONPUMP INLET
502-0054 1 Spec R Only
502-0039 1 Begin Spec S
147-0219 1 Pump, Fuel Injection
(Includes Buttons 2, 4, 12)
520-0129 4 Stud, Injection Pump
Mounting
509-0094 1 Seal; “O” Ring, Injection
Pump to Crankcase
147-0182 1 Tappet, Injection Pump
147-0196 1 Gasket, “O" Ring, Injection
. Pump Tappet
147-0145 1 Shim Kit, Injection Pump
Mounting
LINE, INJECTIONPUMP TO NOZZLE
149-1101 1 No. 1 Cylinder
149-1102 1 No. 2 Cylinder

BUTTON, INJECTIONPUMP PLUNGER
147-014/ 1 .119 - Marked 1 or A

147-0148 1 .116'- Marked 2 or B
147-0149 1 .113 - Marked 3 or C
147-0150 1 .110 - Marked 4 or D
147-0151 1 .107 - Marked 5 or E
147-0161 1 .104 - Std., 11 or No Mark
147-0152 1 .101 - Marked 6 or F
147-0153 1 .098 - Marked 7 or H
147-0154 1 .095 - Marked 8 or J
147-0155 1 .092 - Marked 9 or K
147-0156 1 .089 - Marked 10 or L
147-0190 - 1 .122 - Marked 12 or M
147-0189 1 .125 - Marked 13 or N
147-0188 1 . .128 - Marked 14 or P
147-0187 1 131 - Marked 15 orR *
147-0186 1. .134 - Marked 16 or S

11

REF."
NO.

17

18

19

20

21
22

23

24

25
26

27

28
29

30

31

32
33

PART arty. = PART

NO. USED DESCRIPTION
147-0183 1 . Valve, Bleeder; Injection
Pump
147-0136 2 Nozzie & Holder Assembly
147-0134 ‘2 Nozzle Only, Component of
Nozzle & Holder Assembly
147-0141 .2 Flange, Injection Nozzle
Hold-down
147-0044 2 Shield, Nozzle Heat, Steel
147-0043 2 Gasket, Nozzle Heat Shield
(Asbestos)
110~ 0419 2 Gasket, Shield to Head
(Copper)
LINE,NOZZILLEFUEL RETURN
© 149-1056 1 No.'1 Cylinder
149-1057 1 No. 2 Cylinder
149-1058 1 Line, Injection Pump to .
. Fuel Return Lines Tee
502-0065 2 Elbow, inverted (45°) .-
’ Nozzle (Fuel Return Line)
502-0102 1 Tee, Return’ Llnes
ADAPTER, INJECTIONNOZZLE
147-0133 1 No. 1 Cylinder
147-0132 o1 No. 2 Cylinder
LINE, FUEL
501-0015 1 Tank to Filter
501-0131 1 Fuel Tank Return
SCREW,HEXHEAD"
800-0508 4 Nozzle & Holder Mounting
(5/16-18 x 2-3/4")
800-0027 2 Transfer Pump Mounting
. (5/16-18 x 7/8")
WASHER, FLAT : -
526-0122 4 Nozzle & Holder Mounting
526-0022 4 Injection Pump Mounting
850-0045 4 Lockwashers, Injection Pump
. Mounting (5/16")
862-0015 4 Nut, Injection Pump

Mounting (5/16-18)



GOVERNOR GROUP ‘ : ’ -
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REF.
NO.

PART QTy. PART

NO. USED. DESCRIPTION
SPRING, GOVERNOR .
150-1233 Al Early Spec R Models .
150-1085 1 . Use Begin During Spec R
306-0166 1 'Spring, Activator - Use

» Began During Spec R

526-0201 Washer, Governor Rod

STUD, GOVERNOR ADJUSTING

150-1083 . 1 Early Spec R Models

150-1246 1 - Use Began During Spec R

150-0096 1 Stud, Adjusting - Variable
Speed - Early Spec R
Models

150-1132 1 Linkage Assembly, Governor

150-1358 1 Joint, Ball

871-0053 2 Nut, Keps - Linkage

870-0131 1 Nuts, Keps - Ball Joint

150-1144 . 1 Bracket and Plate Assembly

(Replaces early style
w/tube)

‘BRACKET, MICRO SWITCHMOUNTING

160-1150 = - 1 Early Spec R Models
150-1248 o1 Use Began During Spec R
BRACKET, MICRO SWITCH

162-0112 | 1 Early Spec R Models
152-0174 1 Use Began During Spec R
308-0151 - 1 Switch, Micro -
338-0461 1 Harness, Micro Switch )
152-0119 1 Insulator, Terminal - Switch
150-1147 1 Bracket, Lever

150-0917 1 Bracket, Stiffener

LEVER, MANUAL GOVERNOR ]
150-1148 - A Early Spec R Models
150-1261° . -1 Use Began During Spec R
150-1146 . - 1 Screw, Adjustment.

REF.
NO.

28
29
30
31

32

33
34
35
36
37

38
39

40

I3

PART
NO.

150-0907
115-0025
850-0040
150-1247

" 870-0084°

862-0001
150-1162
87070130
862-0005
870-0129
526-0143

'526-1015

813-0100

853-0008
861-0008
815-0181
812-0066

850-0020
800-0004

850-0040

QTy.

USED

A NN - o anN

N

NN

PART
DESCRIPTION

Spring, Adjustment Screw
Nut, Tappet (1/4-28)

Washer, Lock (1/4)

Plate, Governor Switch

Nut (with shoulder) 1/4-20

Nut, Lock (1/4-20)

Spring, Governor, Variable
Speed - Early Spec R
Models .

Nut, Lock, Adjusting Stud -
Early Spec R.Models

Nut, Adjusting Stud - Early
Spec R Models .

Nut (Nylon) - Governor Stud -
Early Spec R Models

Washer (1/4” |.D. x 3/8” O.D.),
- Adjustment Screw-- Early
Spec R Models

Washer, Flat (1/4") - Adjust-
ment Screw, Early Spec R
Models

Screw, Round Head
(10-32 x 1/2") -

Lockwasher (#10)

Nut, Hex (10-32)

Screw, Hex Head, Thread
Cutting with Lockwasher
(10-32 x 1/2")

Screw, Round Head
(6-32 x 3/4")

Lockwasher (#6)

Screw, Hex Head
(1/4-20 x 5/8")

Lockwasher (1/4)




AIR HOUSING GROUP

DOOR \\ 7 ' o
\ 35 |
FASTENING N Z?\\_@&

34

DETAIL

\

AIR CLEANER
ADAPTER




REF.
NO. -

' HOUSING, BLOWER

hAWN

~NoO»

10
11

12

14

15

PART QTy.
NO. USED

PART .
DESCRIPTION

134-1851 1 Early Spec R Models

134-1371° 1 Use Begin During Spec R
and Used through Spec S

134-2203 1 Begin Spec T

134-1048 1 Housing, Cylinder Air - Front

134-1849 1 Housing, Cylinder Air - Rear

PANEL, CYLINDER AIR HOUSING -BOTTOM
134-1915 1 Prior to Spec T

134-1419 1 Begin Spec T
134-1125 T Cover, Cylinder Air Housing

" 134-1039 1 Panel, Air Housing Door
134-1554 1 Bracket, Air Housing Door

Panel :
134-1373 1 Screw, Captive - Door
134-1180 1 Washer, Captive Screw -
’ Door
870-0194 5 Nut, U-Clip - Door and Cover
134-1088 1 Support, Blower Housing and
. Grille ’

134-1178 1 Grille
134-1092 3 Retainer, Grille

BRACKET, BLOWER HOUSING & CYLINDER SHROUD

134-1703 1 Front

134-1704 1 Rear :
PLUG,DOTBUTTON-PRIORTOSPECT
517-0044 4 For 1/4" Hole
517-0012 1 For 5/8" Hole
517-0021 1 For 7/8" Hole

15

REF.

"NO.

16
17
18
19
20
21

22
23

24
25

26

.27

28
29

30
31
32

33
34 .

35

PART
NO.

517-0009
815-0235

526-0021
850-0040
331-0103
813-0097

854-0010
815-0235

853-0013
815-0235

853-0013
800-0024

850-0045
800-0007

850-0040
521-0115
815-0235

" 854-0014

813-0098
853-0008

QTy.
USED

H

QRN

N = -

N o o ww w N

N

PART

DESCRIPTION

Plug, Dot Button (For2"
" Hole) - Begin Spec T

Screw, Hex Head
(1/4-20 x 5/8")
Washer, Flat (1/4)
Lockwasher (1/4)

Bushing, Nylon
Screw, Round Head
(10-32 x 5/16")

Lockwasher (#10)

Screw, Hex Head
(1/4-20 x 5/8")

Lockwasher (1/4)

- Screw, Hex Head

(1/4-20 x 5/8")
Lockwasher (1/4) -
Screw, Hex Head

(5/16-18 x 1/2")
Lockwasher (5/16)
Screw, Hex Head
T (1/4-20 x 1")
Lockwasher (1/4)
Washer, Flat (1/4)
Screw, Hex Head

(1/4-20 x 5/8")
Lockwasher (1/4)
Screw, Round Head

(10-32 x 5/16")

Lockwasher (#10)



OIL SYSTEM GROUP

REF.
A No-

S H W =

©~NoO "

10

1

13

14
15

PART
NO.
120-0547
120-0580
120-0551
122-0185

122-0193
122-0188

122-0182
193-0006

502-0053

-505-0057

502-0037
120-0614
502-0274

502-0037

120-0539
120-0555

-QTY.
USED- -

[y

— ok -k

PART
DESCRIPTION.

Pump Assembly, Qil

Gasket Kit, Pump

Cup, Oil Intake

Filter, 3-1/2" Long -
Standard -

Filter, 5-1/2" Long -
Optional

Gasket, Adapter

Adapter, Oil Filter

Gauge, Oil Pressure

. Elbow, 45°, Qil Pressure'

Switch, Also (1) Oil

Gauge Mounting - Prior to -

Spec S -
Plug; 1/8", Adapter

. Elbow; Inverted Malie, Oil

Line to Filter Adapter
Line, Adapter to Injection.
Pump Tee i
Connector, Inverted -‘Male,

Injection Pump Lubrica-

tion Tee o
Eibow, Injection Pump -

Lubrication Tee

Valve, Oil By-Pass

Spring, By-Pass Valve’

REF.

NO.~

16
17
18
19

20

s 21

22
23

24

25

- 26

27

PART
© “NO. s
505-0274 1
309-0177 : - 1
502-0242" .
120-0633 1
502-0281 - 1
*502-0051- 1
502-0082 . - 1
502-0003 .
502-0058 1
5010003 ° - .1
SCREW, HEX CAP
800-0030 2
800-0028 3
WASHER LOCK
850-0045 2
850-0045 3

QTy.
USED

( REAR BEARING
PLATE . [;

PART : *
‘DESCRIPTION

Plug, 1/8" Oil By-Pass -

- -Switch, Oil Pressure

Tee, Restricted - Injection

Pump Lubrication
Line, Qil; Injection Pump-

Tee to Cylinder Head ' w
Connector, Restricted, Qil

Line to Cylinder Head "

- Coupling;Tee to-Injection.Pump
= Nipple,~Tee to Injection ~

Pump
Connector, Oil Fill Bracket
to Oil Line - Begin Spec S

" Tee, Oil Fill Bracket to

Gauge & Switch -'Begin
Spec S

' Line, Oil - Begin Spec S
Oil Pump Mounting

'(5/16-18 x 1-1/4")
Qil Filter Adapter Mounting
(5/16-18 x 1")

Oil Pump Mounting (5/16")
Oil Filter Adapter Mounting
(5/16") :
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CHARGING ALTERNATOR GROUP - 12 VOLT

REF.
NO.
1

PART
NO.

191-0408

191-0400
STATOR
191-0711
191-0724
305-0478

305-0343
305-0261

QTy.
USED

1

HOLDER, FUSE

321-0103
321-0165
FUSE

321-0128

.321-0162

10

11.

- 13

323-0488
323-0759

332-0529
332-0537

332-0872

1

As Req.
1

1

PART
DESCRIPTION

Flywheel (Includes Ring Gear)
- Also Listed in Crankshaft
& Flywheel Group

Rotor

Prior to Spec T
*Begin'Spec T
Regulator, Voltage (Inciudes
Rectifier). - Begin Spec T

. Rectifier - Prior to Spec T

Regulator, Voitage (2-Step) -
Prior to Spec T

Prior toSpec T
*Begin Spec T

20 Amp. - Priorto Spec T
“30 Amp. - Begin Spec T
*Socket, Connector - Begin
Spec T
*Connector, Socket Housing -
Begin Spec T
“Terminal, Crimp
Block, Terminal (4-Place)
- Used on some early models
Strip, Marker - Used on
some early models

REF.
NO.

14

15

16

17
18
19

20
21
22
23
24

25

PART QTy. . PART
NO. USED DESCRIPTION
338-0463 1 Harness, Wiring, Voltage
. Regulator - Prior to Spec T
812-0133 6 Screw (12-24 x 1-1/2") -
. Rotor Mounting
508-0071 1 Grommet, Rubber, Blower
Housing - Prior to Spec T
518-0178 2 Clip, Cable, Alternator -
Begin Spec T
850-0035 6 Washer, Lock (#12)
SCREW, STATORMOUNTING
815-0110 . ~ 4 10-32 x 7/8" - Prior
to Spec T :
813-0107 4 10-32 x 1-1/4" - Begin
Spec T ’
850-0030 4 Washer, Lock (#10)
800-0005 3 Screw (1/4-20 x 3/4") -
Voltage Regulator Mounting -
: Begin Spec T
850-0040 3 Washer, Lock {1/4) - Begin
Spec T - .
862-0001 3 Nut (1/4-20) - Regulator .
Mounting - Begin Spec T
323-0763 " Connector, Pin Housing -
Begin Spec T )
323-0438 -4 Pin, Connector

* - Inchided in Stator Assembly 191-0833.



CARRYING FRAME AND MOUNTED FUEL TANK GROUP

REF.
NO.

DN DNWN =

10

PART
NO.

403-0822
159-0929
159-0695
159-0020

505-0008
159-0692

149-1078

149-1124

- 502-0029

QTy.
. USED.

_ O = =

PART
DESCRIPTION

Frame, Carrying

Tank, Fuel (7.35 Gallon)

Tube, Fuel Pick-Up. . —-

Cap, Fuel

Plug, Pipe - Fuel Tank

Band, Fuel Tank -

Filter, Fuel - Mounted on
Carrying Frame - Spec R
Only

Bracket, Fuel Filter
Mounting - Spec R Only

Bushing, Fuel Filter to
Lines - Spec R Only

13

78

REF.
NO.

12

13
14
15
16

17

18
19

PART
NO.

. 502-0054

416-0577
416-0578

416-0576 -

149-0846

862-0015

526-0213

412-0032 .

QTy.
USED

_—a N =

- NN

PART
DESCRIPTION

Elbow, Filter Outlet -
Spec R Only

Rack, Battery

Stud, Battery Hold-down

Frame, Battery Hold-down

Cartridge, Filter - Spec R
Only

Nut (5/16-18)

Washer (5/16)

Cover, Canvas - Welder Set

(Optional)




38?4’()

37
\
|
|
CONTROL GROUP _
REF. PART QTy. PART REF. PART ~ QTy. PART
NO. NO. USED DESCRIPTION NO. NO. USED " DESCRIPTION
1 BOX,CONTROL . ’ 20 115-0056 1 £Spring, Insulator Tube
301-2902 1 Prior to Spec T ) 21 304-0379 8 £Tube, Insulator
301-3326 -1 Begin Spec T : : 22 870-0173 2 £Nut, Push - Insulator Rod
1A -301-2901 1 Cover, Control Box Mounting
2 301-2900 2 Plate, Control Box Vent 23 526-0101 1 £Washer, Flat - Insulator
4 RECEPTACLE, DUPLEX Rod Mounting .
323-0184 1 Models with 120 Volt AC 24  868-0011 11 £Nut, Hex Jam - Jack Mounting
Output 25 304-0551 1 £Element,-Resistor
323-0213 1 Models with 240 Volt AC 26 304-0467 1 £Element, Resistor
i Output 27 304-0466 1 £Element, Resistor
| 5 303-0112 1 Rheostat 28 304-0552 1 £Element, Resistor
' 6 304-0061 1 Knob, Rheostat 29  304-0553 1 £Element, Resistor
' 7 304-0183 1 Resistor, Field (5.5-Ohm, 30 304-0465 . 2  £Element, Resistor
i 160 Watt) 31 304-0468 2 £Element, Resistor
8 304-0117 1 Bracket, Field Resistor 32 304-0554° 1 £Element, Resistor
s . Mounting 33 316-0045 2 Plug, Welding Cables
N 9 301-1785 1 Panel, Control Box 34 304-0660 1 £Element, Resistor
12 313-0032 1 Switch, Start 35 301-2899 1 Bracket, Control Box Mounting
13 313-0032 1 Switch, Preheat - 36 815-0026 26  £Screw, Truss Head .
“ 14- 304-0661 . 1 Resistor, Elements & Jack ’ (10-32 x 5/8")
Assembly, (Includes Parts 37 337-0044 1 Strap, Ground
Marked £ Plus Hardware) 38 402-0078 6 . Dampener, Vibration
15 301-1778 2 £Bracket, Resistor Elements 39 304-0379 2 Tube, Insulator
Mounting 40 304-0151 1 Washer, Insulator
16 301-1777 1 £Block, Terminal - Resistor : (1" O.D. x 5/16" 1.D. x 1/8")
. Element Fastenjng 41 800-0007 4 Screw, Hex Head
17 316-0044 11 £Jack, Plug - Welder Cable . . (1/4-20 x 1")
Connecting 42 526-0015 4 Washer, Flat (1/4)
18 308-0149 10 f£Angle, Connector - Resistor 43 850-0040 4 Lockwasher (1/4)
Elements to Plug Jack 44  860-0013 4 Nut, Hex (1/4-20)
. (1-23/32" Long) 45 815-0223 1" Screw, Hex Head, with
18A 308-0128 3 £Angle, Connector - Resistor - Lockwasher (1/4-20 x 5/8")
Elements to Plug Jack
. . (3-1/8" Long) : £ - Theseparts contained in 304-0661 Resistor Elements
19 304-0469 1 *andJack Assembly.

£Rod, Insulator Tubes Mounting

19




[o2] N wWwhn =

0

1

12
13
14
15
17
18
19
20
21

- PART
NO.

231-0120
515-0006
205-0065

232-1815

510-0047
515-0122

232-0596
520-0534

222-1695 .-

210-0260

221-0118
212-0276
212-1105
214-0050
211-0097
520-0161
211-0114
234-0002
222-1458

'GENERATOR GROUP.

REF.
'NO.

QTy.
USED-

- v ed ek —d b

pry

-

AaanabsAas

PART
+ DESCRIPTION

Adapter, Generator to Engine

Key, Blower to Crankshaft

Blower, Generator

Plate, Baffle’

Armature Assembly - Includes
Blower & Bearing - DC

Bearing, Armature (Dauhle
Sealed - Pre-Lubricated) -

Key, Drive - Blower to -
Armature

Clip, Bearing Stop

Stud, Armature Through

Coil Assembly, Field - Set of
4 Coils, Connected - DC

: Frame, Generator - Machined -

Less Coils & Poleshoes - DC
Shoe, Pole - DC .
Rig Assembly, Brush - DC
Spring, AC Brush
Brush, AC
Bell, End
Stud, Generator Through
Cover, End Bell
Band, End Bell
Coil Set, Interpole - DC

80

32
33
34

- 35
36
37

38
39

. PART
NO.

221-0116

© 212-1106

214-0067
516-0103
232-1977
204-0009
203-0125
234-0286
870-0177

862-0004

850-0055
526-0032
862-0015

850-0045
212-1214
800-0050

526-0030

850-0050 -

QTy.
USED

2
‘4
4
2
1
1
1
1
g

-4

N &N N =

NN

PART
DESCRIPTION

Interpole - DC
Spring, DC Brush

Brush, DC ° : K
Pin, Roll - Generator Frame

Base, Mounting
Collector Ring (AC)

.Commutator (DC)

Cover, Air Outlet
Clip, Air Outlet Cover -
Fastener

. Nut, Hex (7/16-14) -

Armature Stud
Washer, Lock (7/16)
Washer, Flat
Nut, Hex (5/16-18) -.

Generator
Washer, Lock (5/16)
Clamp, Brush Rig
Screw (3/8-16 x 1") -

Mounting Base
Washer, Flat
Washer, Lock

* - Order By Description, giving complete Model, Spec.
and Serial Number. ) '



SERVICE KITS & MISCELLANEOUS

NOTE: For other kits, refer to the group for the part in question.

REF. PART QTy. PART
NO. NO. USED - DESCRIPTION
" 98-2028 -1 Decal Kit, Set
168-0086 1 Gasket Kit, Engine
OVERHAUL KIT,ENGINE
.522-0201 1 Prior to Spec S
'522-0247 - 1 Begin Spec S-

81




PARTS LIST
REF. DE DESCRIPTION
. YELLOW
. Al__| RESISTOR & _PLUG ASSY
_ REAR VIEW OF COMTROL 81 [ STARTER A SOLENOID i
104 \ v AT} BATTERY, 12 ¥
TV __J1uSl 30A
. BIA SSA I¢6 GENERATOR
[ €4 [ ALTERNATOR-FLYWHEEL
) A3 [ PLUG-GLOW
) | HIt2_|HEAIER MANIFOLD
W[ U1 _[RECEPTACI E-DUPLEX i
GOVERNOR . . J2_|CONNECIOR
CONTROL SW. . ; RI__| RHEOSTAT, 3.5 OWM, I00W
s Sw. _ RESISTOR & PLUE ASSY _ _ . . KNGS
SL . . . R2 | RESISTER-CORRIB, S8 OWM, |
{_ \:.T} R SI__| SWITCH, GOV. CONTROL
S2__| SWITCH, PREWEAT
' TR 53 | SWiTCH, START
___J_ , 1 /1 | | . S4 | SWITCH, LOW OlL _PRESS : .
4 VAAAA, T . [N R2 . - ——
o \ —
CONNECTOR * - Fn : :viu—‘vouAec REGULATOR
—& 1 : : ! - .
. ) 1] LEAD ASSY :
uz 87 TLa0 assy m
| PRENZAT SW. ! '
] 2
' N ' NT X L} .
-Ils | cbvEN - GONTROL pox. . .
ATE - CONTROL BOX
N RAGKES - CONVROL M1
L JCONTROL
) RALKET - RESISTER |
Rt GHR2 s i ! D ﬂ'}g Zr Q
e - N ) ) SHOCK! X
R . . IND JETRAP ] -
T I T sl b Ak i i A
: \_ . i A & F %
A T 1 r—
. M ’ a3
® f20:doL ¥
x4 | 290-FoL ¥
F ¥ £ -
= )
voLT =
rEc oo B
Jo2 >
m YELLOW
; YELLOW
3

% 125 VolT RECEFTA ACLLESHOwN

6.0DJB-331E —

6.0DJB-5331E ~—

6.0DJB-332E — _

6.0DJB-5332‘E - . p)
‘ s

SPEC T




PARTS LIST | ‘
DESCRPTION |

RESISTOR & PLUG ASSY
STARTER & SOLENOID
3 ] BATTERY, 12 %
CRT_| RECTIFIER - BRIDGE

FI__| FUSE, 20A.

ROLDER - FUSE

61 | GENERATOR

62 ALTERNATOR - FLYWNEEL
[HR1,3 [ PLUG - GLOW
HR2__| HEATER - MANIFOLD
¥+ O [ RECEPTACLE - DUPLEX

RIOR . - ) - ] B Rl ::S:STAT, 3.5 OHM, 100 W
CONTROL SW.

]
»|/5
»

Hl

_ REAR VIEW OF _CONTROL

‘ . q R e s )

‘RESISTOR & PLUG ASSY __ R2 RESISTER-CORRIB, 5.8 OWM, 160w} .
S0 -- == -- o SI__| SWITCH, 60V. CONTROL I R
S : . : : Rl . . SZ__| SWITCH, PREHEAT
1 [T . B S3 " | SWITCH, STARY )
1 Nl . : . S4 | SWITCH, LOW OlL PRESS
- ' R . !
. X it A VRI | .VOLTAGE_REGAATOR
CONNECTOR I v » T TCAATOR |
W1 | HARNESS- VOLTAGE REGULATOR
e (W1 | HARNESS- VOLTAGE REGULATOR |
—
? "2
| || PREMEAT. Sw. | NTROL 80X .
. i ! ICOVER - CONTROW BOX
4382 PLATE JICONTROL BOX
1" BRACKET - CONTROL _BOX_WIT6,
; PANEL | CONTROL ‘
A BRACKET - RESISTER MT6.
S : ; E—
NRI QuR2 . /_1 \ - ¥ Swoc 7
R | ‘1153 T i T 1 oo oF
4 4 N 7 -
START Sw. .
. . \ i B
\ S ] =
J J R4
K 188 -velT
X 280 -YaiT
~3
7
i F2 [} >
t g y .,_.
< A2
Sr2| G4 r
3 ©
87 54
L— | 4] 8L ‘ |
P STARTE
]

6.0DJB-5331E
6.0DJB-332E
6.0DJB-5332E:

s Rl . | - )  H/20-VoLT RECEFTALLE SHowl
. o b)e : ' 5
’ v ' . v
v 3 F2 éé_@"u i\ v ol : . 6.0DJB-331E - .
4 | . F! . b '_ . ' ; ) .
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