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FOREWORD

This manual is provided to give the operator essential information
regarding proper operation and maintenance of Allis-Chalmers
diesel engine and auxiliary equipment. !

The manual contains information and instructions on proper opera-
tion. To Keep the unit operating at its maximum efficiency, the
manual should be read, by the operator and by those responsible
for the maintenance of the unit.

An important item in prolonging the life of the unit is to keep
dirt and other foreign particles away from its vital parts. Allis-
Chalmers has taken precautions in the design of the equipment to
safeguard against dirt and other foreign materials from reaching
the working parts under normal operating conditions. The opera-
tor must also take precautions to assure that the oil, water, and
fuel are always kept clean, and that air for combustion is always
filtered. This can be accomplished by the proper storage and
handling of fuel and lubricating oil specifications and change in-
tervals, fuel specifications, maintenance of filters, air cleaner
servicing, and proper care of the cooling system.

To assure the best results and maintain the high quality of the
equipment, it is important that Allis-Chalmers parts are always
used when new parts are required. IMPORTANT: ALWAYS FUR-
NISH MODEL AND ENGINE SERIAL NUMBER WHEN ORDERING
PARTS.

Many owners of Allis-Chalmers equipment rely upon the Service
Department of our Dealers for all work other than routine main-
tenance and adjustment. This practice is encouraged as our Deal-
ers are kept well informed by the factory regarding the most up-
to-date methods of servicing Allis-Chalmers -equipment and are
equipped to render the most competent service.




AVOID ACCIDENTS

MOST ACCIDENTS, WHETHER THEY OCCUR IN INDUSTRY, ON THE FARM, AT
HOME OR ON THE HIGHWAY, ARE CAUSED BY THE FAILURE OF SOME INDIVIDUAL
TO FOLLOW SIMPLE AND FUNDAMENTAL SAFETY RULES OR PRECAUTIONS. FOR
THIS REASON MOST ACCIDENTS CAN BE PREVENTED BY RECOGNIZING THE
REAL CAUSE AND DOING SOMETHING ABOUT IT BEFORE THE ACCIDENT OCCURS.

REGARDLESS OF THE CARE USED IN THE DESIGN AND CONSTRUCTION OF
ANY TYPE OF EQUIPMENT THERE ARE MANY CONDITIONS THAT CANNOT BE
COMPLETELY SAFEGUARDED AGAINST WITHOUT INTERFERING WITH
REASONABLE ACCESSIBILITY AND EFFICIENT OPERATION. '

IT IS THE RESPONSIBILITY OF USERS TO PROVIDE AND INSTALL GUARDS OR
SAFETY DEVICES WHICH MAY BE REQUIRED BY RECOGNIZED SAFETY
STANDARDS OR BY THE OCCUPATIONAL SAFETY AND HEALTH ACT OF 1970 AND
ITS SUBSEQUENT PROVISIONS.

A careful operator is the best insurance against an accident. The complete observance of one Simple

rule would prevent many thousand serious injuries each year. That rule is:
Never attempt to clean, oil or adjust a machine while it is in motion.
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SAFETY PRECAUTIONS

This symbol is used to call your attention to safety precautions
that should be followed by the operator, maintenance and service
personnel to avoid accidents. When you see this symbol-heed its
warning-become alert-your safety is involved. Many hours of lost
time and much suffering is caused by the failure to practice

~ simple safety rules.

It is too late to remember what should have been done after the

accident has happened.

OPERATION

1.

. Do not wear

. Quick

Read this manual carefully to acquaint
yourself with the engine. Operating un-
familiar equipment can cause accidents.

rings, wrist watches,
jewelry, loose or hanging apparel, such
as ties, torn clothing, scarves, unbut-
toned, or unzipped jackets that can
catch on moving parts. Do wear proper
safety equipment as authorized for the
job. Examples: hard hats, safety shoes,
heavy gloves, ear  protectors, and
safety glasses or goggles.

. Long hair should be tied up short to

prevent it from becoming entangled in
moving parts.

Engine ‘should be operated only by
those who are responsible and delegated
to do so. ,

access to a .FIRST AID KIT
should be provided at all times to treat
minor cuts and scratches.

it is recommended that a FIRE EX-
TINGUISHER be provided at an easy to
get to location.

. Keep engine exhaust system and ex-

haust manifolds clear of combustible
material.” Equip machine with screens
and guards when working under con-
ditions of flying combustible material.

. Do not run the engine in closed area

without proper ventilation .to remove
deadly exhaust gases.

. Starting fluid is flammable. Follow the
recommendations outlined in this manual
and those marked on the containers.
Stores containers in cool, well-venti-

lated place secure from unauthorized

10.

11.

12.

13.

14.

15.

16.

17.

personnel. Do not puncture or burn
containers. Follow the recommendations
of the manufacturer for storage and
disposal.

Never use starter fluid near Ilighted
smoking materials or open flame or
sparks due to the flammability of the
fluid.

Do not place head, body, limbs, feet,
fingers, or hands near a rotating fan or
beit. Be especially alert around a push-
er fan.

Keep the operator's area clean and free
of obstructions.

Always shift transmission to neutral,
stop engine, set brake and remove
start key before permitting anyone to
inspect, lubricate adjust or repair any
part of the engine or its attachments,
uniess otherwise specifically recommend-
ed in this manual.

lever is
the en-

Be sure that the gear shift
in neutral before starting
gine.

Be sure that everyone is clear of the
machine before starting the engine and
mechanism.

Use extreme caution when removing the
radiator cap. Loosen very slowly and
avoid pressurized steam that might be
in the radiator. Allow engine to cool be-
fore removing cap.

batteries give off
hydrogen gas.
explosion, never
material, an
sparks. near

Electric
highly

storage
inflammabie
To prevent possible
allow lighted smoking
open flame or electrical
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19.

20.
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22.

SAFETY PRECAUTIONS (CONTINUED])

the battery. Do not lay tools or other
conductive matemals on the battery
where they may cause short circuits
and sparks. i

Fiuid in electric storage batteries con-

tains sulfuric acid which can cause se-~

Avoid all contact of fluid
with eyes, skin or clothing. If contact
does occur, flush off |mmed|ately with
Iarge amounts of water. Get prompt med-
ical attention.

vere burns.

Ailways stop engine when refueling. Al-
ways place the fuel nozzle against the
side of the filter opening before start-
ing and dumng fuel flow, to reduce
the chance of a static electrlcxty spark
Keep contact until after fuel flow is
shut off.
flame in the refueling area.

Always be sure that all shields, guards,
and access covers are in place when en-
gine is in operation.

Never attempt to check or adjust fan
belts when engine is running.

Always permit parts that contain hot
fluid to cool to a safe temperature be-
fore handling or disconnecting.

MAINTENANCE AND SERVICE

1.

Follow all safety precautions
above and those listed below.

listed

. Shop or field service platforms and lad-

ders used to maintain or service engine
should be constructed and malntamed
accor‘dmg to OSHA requirements.

. Disconnect batteries and TAG all con-
trols accor‘dmg to  OSHA require-
ments 1o warn that work is in pro-
gress.

. Never wuse  gasoline or diesel fuel or
other flammable fluid for cleanlng par‘ts
Use authorlz_ed commercial, non-flam-

mable, non-toxic solvents.

. When using compressed air for cleaning

parts use safety glasses with side
shields or goggles. Limit the pressur‘e
to 30 psi (207 kPa) accordmg to OSHA
requirements.

Lift and handie all heavy parts with a
lifting device of proper capacity. Be
sure parts are supported by proper
slings and hooks. - Use lifting eyes if
provided. Watch out for people in the
vicinity.

.- Never align holes with finger or hands.

Use the proper aligning - tool.

Do not smoke or have open *

v
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Remove sharp edges and burrs from re-

worked parts.

Do not use an open flame as a light
source to look for leaks or for inspec-
tion anywhere on the machine.

Be sure all mechanics tools are in good
condition. Do not use tools with mush-
roomed heads. Always wear safety glass-
es with side shields.

Handle all parts with extreme care. Keep
hands and fingers from between parts.
Wear authorized protective equipment
such as safety glasses, heavy gloves,
safety shoes.

Do not ad;ust engine fuel pump when

the machme is in motion.

Never lubricate engine while in operation.

Avoid running engine with open unpro-
tected air inlets. If such running is
unavo:dable for service reasons, place
protective screens over all inlet open-
ings before servicing engine.

Disconnect batteries before working on
electr'lcal system.

Be sure to connect the booster cables to

the proper terminals (+ to +) and
(- to -) at both ends. Avoid shortmg
clamps.

BATTERY GAS IS HIGHLY FLAMMABLE.
Leave battery box open to improve ven-
tilation when charging batteries. Never
check charge by placing metal objects
across the posts. Keep sparks or open
flame away from batteries. Do not smoke
near battery to guard against the pos-
sibjlity of an accidental explosion.

Do not charge batteries in a closed ar-
ea. Provide proper ventilation to guard
against an accidental exploswn from an
accumulation -of gases given off in the
charging process.

Fluid escaping under pressure from a
very small hole can almost be invisible
and can have sufflment force to pene-
trate the skin. Use a piece of cardboard
or wood to search for suspected pres-
sure leaks. DO NOT USE HANDS. If in-
Jur'ed by escaping fiuid, see a doctor at
once. Serious infection or reaction can
develop if proper medical treatment is
not administered immediately.

Shut off engine and be sure all pressure
in system has been relieved before re-

moving panels, housing covers, and caps.

When making pressure checks use the
correct gauge for expected pressure.

-
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Engine Division Warranty

ALLIS-CHALMERS CORPORATION (the Company)
warrants new engines and diesel electric systems sold
by it to be merchantable and free of defects in work
manship and materlal at the time of shupment from
the Company’s factory. THERE ARE NO WARRAN-
TIES WHICH EXTEND BEYOND THOSE EXPRESSED
HEREIN

The Company will repair or replace at its option
and subject to the following provisions, any part of
its new engines and diesel electric systems that fails
to conform to this warranty, provided that such part
is returned to the Company’s factory or to the Com-
pany’s dealer authorized to handle engines or diesel
electric systems, transportation charges prepaid, within
the following periods.

(1) 2 YEARS OR 3600 HOURS OF OPERATlON
whichever first oceurs, from the date of dehvery
to the first user of

(a) Engmes used for marine pleasure heat
appllcatlons and
(b} Stand-by diesel electric systems.

As to such products the Company will supply all
required parts free of charge. In addition, the Company
will bear all reasonable warranty Iabor costs during
the 2 year penod as follows:

100% in the case of parts subjected to no more
than 1800 hours of operation, whichever first
occurs; thereafter,

75% in the case of parts subjected to no more
than 2700 hours of operation, whichever flrst
occurs; and thereafter

50% in the case of parts subjected to no more
than 3600 hours of operation, whichever flrst
occlrs.

(2) 1 YEAR OR 3600 HOURS OF OPERATION,
whlchever first occurs, from the date of dellvery
to the f:rst user of

(a) Engines used for construction, industria
and marine commerclal work-boat appli-
cations, and

(b) Contmuous duty diesel electric systems.

As to such products the Company will supply all
required parts free of charge In addition, the Company
will bear all reasonable warranty Iabor costs during the
1 year period as follows

100%. in the case of parts subjected to no more

th

75% m e case of parts subjected to no more
than 0 hours of operation; and thereafter,
50% in the case of parts sub;ected to no more
than 3600 hours of operation.

(3) 3 YEARS OR 10,800 HOURS OF OPERATION,
whlchever first occurs, from the date of delivery to
the fll’St user of

(a) Crankshafts in new, engines, and
(b) Engine blocks for new engines.

As to such parts, the Company will supply all re-
quired parts free of charge during the first 2 years or
7200 hours of operation, whichever first occurs, from
the date of dellvery to the first user, and thereafter the
Company will bear one-half of the cost of such parts,
during the remainder of the warranty period. In addi-
tion, the Company will bear reasonable warranty labor
costs, as follows:

100% durlng the first 2 years or 3600 hours
of operation, whichever first occurs from date of
delivery to the first user, in the case of crank-
shafts and blocks in engines used for marine
pleasure boat applications and stand-by diesel
electric systems.

100% during the flrst year or 3600 hours of
operation, whichever first occurs from date of
delivery to the first user, in the case of crank-
shafts and blocks in engines used for construc-
tion, industrial, marine commercial work-boat
applications and contmuous duty diesel electric
systems.

The Company will not be obllgated to bear labor
costs for removing or installing engines at any time
during the warranty periods set forth herein.

No warranty of any kind is made or shall be lmposed
upon the Company with respect to (1) new engines or
diesel electric systems which have been subject to oper-
ation in excess of recommended capacities, misuse,
negllgence or accldent or have been altered or repalred
in any manner not authonzed by the Company, or (2)
accessory items not manufactured by the Company as
such items are separately warranted by their respective
manufacturers.

THE COMPANY'S LIABILITY, WHETHER IN CON-
TRACT OR IN TORT ARISING OUT OF WARRAN-
TIES, OR REPRESENTATIONS, INSTRUCTIONS, OR
DEFECTS FROM ANY CAUSE, SHALL BE LIMITED
EXCLUSIVELY TO REPAIRING OR REPLACING
PARTS UNDER THE CONDITIONS AS AFORESAID.
IN NO EVENT SHALL THE COMPANY BE LIABLE
FOR INCIDENTAL, INDIRECT, SPECIAL OR CON-
SEQUENTIAL DAMAGES.

RY
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THE METRIC SYSTEM OF MEASUREMENT

Today’s rapid communication and transportation between the nations of the world has resulted in the
use of more of each other’s products and services. This has caused a trend among the nations to adapt a
standardization of units for use in both scientific and technical fields.

The customary United States (English) units and some metric units are being replaced with those of a
modernized metric system known as the International System of Units which is officially abbreviated S|
in all languages.

The S| or modernized metric system consists of the following basic units:

BASIC UNITS

Quantity Unit Symbol
length metre m
mass kilogram kg
time second S
electrical current ampere A
*thermodynamic temperature kelvin K
luminous intensity candela cd
amount of substance mole mol
*For nonscientific temperature, use degree Celsius (°C)
Because Allis-Chalmer’s products are used worldwide and the adaptation of the' SI metric system by all
nations is getting nearer, both English and metric system of units appear in this manual.
To assist those not completely familiar with the metric system, the following nomenclature and tables
will be of assistance.
METRIC CUSTOMARY UNIT EQUIVALENTS METRIC CUSTOMARY UNIT EQUIVALENTS
Muitiply: by: to get:  Multiply: by: to get: Multiply: by: to get: Multiply: . by: to get:
ENERGY OR WORK
LINEAR {watt-second = joule = newton-metre}
inches X254 = millimetres {nm) X 0.03937 = inches foot-pounds X1.3558 == joules ()} X 07376 = foot-pounds
feet X 0.3048 = metres (m) X 3.281 = feet calories X4.187 = joules{)) X 0.2388 = calories
yards X 0.9144 = metres (m) X 1.0936 = yards Btu X 1055 = joules{}) X 0.000948 = Btu
miles X 1.6093 = kifometres (km} X 0.6214 = miles watt-hours X3600 = joules()) X 0.0002778 = watt-heurs
inches X 2.54 = centimetres (cm) X 0.3937 = inches kilowatt-hrs X3.600 = megajoules (M) X0.2778 = kilowatt-hrs
microinches X 0.0254 = micrometres {y1m) X 39.37 = microinches
PRESSURE OR STRESS
AREA {newton/sq metre = pascal)
. . . inches Hg (60°F) X 3.377 = kilopascals (kPa) X 0.2961 = inches Hg
!nchesl X 645.16 = mll|lmetr851 {mm2) X 0.00155 = r'nches2 pounds/sq in X 6.895 = kilopascals (kPa) X 0.145 = pounds/sqin
inches? X6.4516 = centimetres?{cm?) X 0.155 = inches? inches H,0 (60°F) X 0.2488 = kilopascals (kPa) X4.0193 = inches H,0
feet? X 0.0929 = metresz(m?) X 10.764 = feet? bars X 100 = kilopascals (kPa) X001 — bars
yards? X 0.8361 = metres?(m?) X1.196 = yards? pounds,’sq ft X47.88 = pascals {Pa) X 0.02088 = pounds/sq ft
acres X 0.4047 = hectometres? (hm2)X 2.471 = acres
Ihectares (ha)] POWER
horsepower X0.746 = kilowatts (kW) X 1.34 = horsepower
o VOLUME ft.Ibf/min X0.0226 = watts (W) X44.25 = f1bf/min
inches? X 16387 = miliimetres? {mm3) X 0.000061 = inches?
inches? X 16387 = centimetres? (cm3) X 0.06102 = inches? TORQUE
It:fahr::] ;gg}‘ggg i ::::: EII; ;?1022‘; f :]nucah:j pound-inches X 0.11298 = newton-metres (N-m) X 8.851 = pound-inches
gallons X37854 = litres (1) X0.2642 = gallons pound-feet X 1.3558 = newton-metres {(N-m) X 07376 = pound-feet
feet3 X28.317 = litres (}} X0.03531 = feet?
teets X0.02632 = metres’ (m)  X35315 = feel? VELOCITY
fluid oz X 29.57 = millilitres (mi) X 0.03381 = fiuid 0z miles. hour X 1.6093 = kilometres/hour (km/h) X 06214 = miles/hour
yards3 X 0.7646 = metres3 (m3) X 1.3080 = yards? feet, sec X0.3048 = metres/sec {m/s) X 3.281 = feet/sec
teaspoons X4.929 = millilitres {m!) X0.2029 = teaspoons kifometres hr X 0.27778 = metres/sec {m/s) X 3.600 = kilometres hr
cups X0.2366 = litres(l) X 4.227 = cups miles: hour X0.4470 = metres/sec (m/s) X2.237 = mites, hour
MASS COMMON METRIC PREFIXES
ounces (av) X 28.35 = grams{g) X 0.03527 = ounces {av) mgga (M)'__* 1000 000 or 10: dECiA (@) f 0.1 or 10 ;
pounds (av) - X0.4536 = kilograms (kg) X 2.2046 = pounds (av) kilo () =1000  orl0? centi (c)=001 — erl07
tons (20001b) X 907.18 = kilograins {kg) X 0.001102 = tons {2000 Ib) hecto  (h)= 100 or 10 milli ~(m) =0001 or 102
tons (2000 1b)  X.0.90718 = metric tons (t) X 1.1023 = tons {2000 1b) deka (da}= 10 or 10 micro ( } = 0.000 001 or 10
tons (iong) X 1016.05 = kilograms (kg) X .000984 = tons {long)
(2230 Ib) (2240 1b) TEMPERATURE
32 38.6
oF -40 0 40 80 120 160 2001 240 280 320 ©F
FORCE II_._IL,TlurljllTl.l,.]l.!' .I.l,l.ll%l.l,.l.H
ounces — f {av) X 0.278 = newtons (N) X 3597 = ounces — f (av) °C 40 -20 0 20 40 60 80 100 120 140 160 °C
pounds — f(av) X 4.448 = newtons (N} X 0.2248 = pounds — f (av)
kilograms —f X 9.807 = newtons (N) X0.10197 = kilograms — f oCelsivs  0.556 (°F — 32) of (18°C) + 32




QUICK REFERENCES CONVERSIONS (APPROXIMATE VALUES)

One M Fahrenheit Degree approxnmately equals 55 Centlgrade Degree

_One (1) gallon approxnmately equals 375 I|tres
One (1) ft: Ib ‘of torque approxmately equals 1 35 Nm
DECIMAL AND METRIC EQUIVALENTS ‘OF FRACTIONS OF AN INCH
INCHES ,‘Ml‘iLvl__jl,- I y INCHES MILLI-
FRACTIONS | DECIMALS METERS FRACTIONS DECIMALS | 1T RS
1/64 k : | 015625 | - 40 || 33764 515625 13.10 :
132 —— | 03125 79 17/32 o | 53125 13.49
3/64 - : | ‘046875 | 119 || 35/64 546875 | 13.89
116~ 0625 1.59 9/16 | 5625 14.29 X
5/64 1 078125 19% | 37/64 578125 | 14.68
332 — | 09375 238 || 19/32 - ——— 1 59375 15.08
7/64 SR 109375 278 || 3964 609375 | 15.48
78— 125 3.8 | 58— 625 | 15.88
9/64 1140625 357 || 41/64 640625 | 16.27 -
5/32 — | 15625 3.97 21/32 — | 65625 16.67 -
11/64 { 171875 2.37 || 43764 : 671875 | 17.07
C 3116 — 1875 476 11/16 —| 6875 17.46
13/64 : 1 203125 5.16 || 45/64 - 703125 | 17.86
| 7/32 ——— 1 21875 5.56 23/32 — | 71875 18.26
15/64 ' ] 234375 5.95 || 47/64 734375 | 18.65
14— 250 6.35 | 34— 750 19.05
17/64 — ' | 265625 6.75 || 49/64 765625 | 19.45
9/32 1 28125 7.14 26/32 — | 78125 19.84
19/64 4296875 784 || 51/64- 796875 | 20.24
5/16— 3125 7.94 13/16 — 8125 20.64 -
| 21764 : RSN 328125 8.33 || 53/64 - 828125 21.03
' 13— 34378 8.73 27/32 84375 | 2143
23/64 : 7 350375 | 9.13 || 55/64 . 1 859375 21.83 -
’ 38— 375 9.53 7/8 875 22.23
26/64 L 4 390625 | 992 || 57/64 ' 890625 | 22.62
13/32—— | 40625 10.32 29/32 90625 | 23.02
27/64 " {21878 | 1072 || s9/e4 921875 | 23.42
‘ 76— 435 1.1 _ : 15/16 | 9375 23.81
29/64 ——— 453125 | 1151 || 61/64 : 953125 | 24.21
15/32 ——— | 46875 11.91 31/32 — | 96875 24.61
31/64 : = 484375 | 1230 || e3/64 984375 | 25.00
oz s0 |20l Lo | 2540

Vil
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ETY CONTROLS .....uvvuvnnn. e N 70

GENERAL

. OIL PRESSURE SWITCH-GAUGE

COOLANT TEMPERATURE SWITCH-GAUGE
STARTING AND STOPPING WITH SAFETY CONTROLS

. AUTOMATIC SAFETY ENGINE SHUTDOWN
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WARNING HORN & WARNING HORN RELAY

ENGINE ACCESSORIES e et it et e it s 74
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TOPIC 1 ENGINE DESCRIPTION

A. GENERAL

Engine models covered in this manual are
turbocharged, 4-cycle, water-cooled, over-
head valve, compression-ignition type diesels
with vertical, in-line cylinders and piston
cooling jets.

The basic engine, engine assemblies, and
power units are engineered with equipment
necessary for usual installation requirements.
All units can be modified for a variety of op-
tional equipment.

Data regarding the operation and main-
tenance of equipment and accessories not
originally supplied by Allis-Chalmers is the
responsibility of the firm that assembles the
accessories to the engine.

B. ENGINE NAMEPLATE

All engines shipped from Allis-Chalmers are
equipped with a combination nameplate and
optional equipment plate (Fig. 1). The en-
gine serial number and engine catalog number
are stamped In the nameplate section; re-
mainder of plate is used to list catalog num-
ber of various optional equipment groups as
specified on factory order with specific
factory shipping order number.

To -assure prompt and complete shipment of
replacement parts, always supply informa-
tion on engine nameplate with repair part
number and name. Order all parts from your
Allis-Chalmers dealer.

CATALOG NO. OPT. EQUIP. CATALGG NO. OPT. EQUIP. CATALOG NO. OPT. EQUIP.
o o o
A Awus-cHaLvErs
HARVEY, ILLINOIS « MADE IN U.S. A,
SERIAL NO. CATALDG NO.
EL
o o Moo o

E-2398

Figure 1. Combination Engine Name Plate and Optional Equipment Piate




Allis-Chalmers reserves the right to make changes in the followmg specifications and add improve-

TOPIC 2 ENGINE SPECIFICATIONS

ments at any time without notice or obllgatnons

A. SERIES 433 SPECIFICATIONS

1.

ENGINE (BASIC)

Model Number-Turbocharged Engine .....................
Model Number Turbocharged and- Intercooled Engine .....
L7 =L T S
Number of Cylinders ... .. ... iiiiiiii i,
Firing Order ... .. iviii ... T
BOrE ¢ e e e e e e

Displacement . ..... ... i i
Crankshaft Rotation (viewed from fan end of engme)

Number of Main Bearings ............cciiiiiiseunnnn...
Compression Ratio (nominal) ..............
Compression Pressure at Sea Level, 600 rpm, Hot........
Maximum Premissable Exhaust Restmction e e e,

. COOLING SYSTEM

Water Pump, Centrifugal Type.....ccvieevrennnnnnnnn..
Stabilized Coolant Temperature (minimum)................
Radiator and Expansion Tank Cap (pressurlzed) .........
Nomlnal Capacities
- Basic Engine with Dry Exhaust Manifold ...............
Basic Engine wnth Dry Exhaust Mamfold and Intercool-
er.
*Note: To obtain capacity of cooling system for par-
ticular application, add basic engine capacity to ca-
pacity of applicable optional coolmg system equip--
ment listed" below

Optlonal Cooling System Equipment:
Radiator and Hoses-used with basic engme having
dry exhaust manifold ........ o i i e e,

. LUBRICATION SYSTEM

Circulating Pressure Type System .......................
Oil Pump........... R N

Supplemental Oil Filter (optlonal) ........................
Oil Pressure - Hot:
Full Load Speed Oil Pressure Range ...................
idle Speed; 600-700 rpm.........iceeeeiveiiiinninennn.

Angle of Operation:

Standard Oil Pan ........coiiiiiiiiiiiiiiiiiinranenn.

Optional Ol Pan.....c.oiuiiiiin ittt eiteeannnnn
Nominal Oil Capacities:

Filter and Oil Change Quantity:

Standard Oil Pan and Full-Flow Filters.................

Optional Oil Pan and Full-Flow Filters..................
Optional Bypass Filter........uuiiivneereeeaennannnnns
**[f engine is equipped with optional bypass type oil fil-
ter, add capacity of filter to oil pan and full flow oil
change capacmes Ilsted above.

. FUEL INJECTION SYSTEM

Nozzle Holder Assembly:
Nozzle, Spring Loaded Type.....cccvviiiierennnnnnnn..

ENGLISH METRIC
4337 433T
4331 4331
4 Cycle 4 Cycle
4 4
1-3-4-2 1-3-4-2
3.87 in. 98.0 mm
4.25. in. 108.0 mm
200 cu. in. 3.3 It.
Clockwise Clockwise
5 5
14.1:1 14.1:1
400 psi 2758 kPa
2 in. Hg. 6.75 kPa

Belt Driven
- 180°F
7 psi

*8 qgt.
*g gt.

13.7 qt.

Full Flow
Gear Type

Regulating Valve
Full Flow Type
Bypass Type

30 to 50 psi

15 psi minimum

30°
45°

**12 qt.
**15 qt.
4 qt.

Four Hole
Orifice

Belt Driven

82°C
48 kPa

*7.6 It.
*8.5 It.

14.0 It.

Full  Flow

Gear Type
Regulating Valve
Full Flow Type

Bypass Type

207 to 345 kPa
103 kPa minimum

30°
45°

**11.4 It.
*%14.2 It.
3.8 It.

Four Hole
Orifice

~
o




. SERIES 433 SPECIFICATIONS—CONTINUED

Fuel Injection Pump:
Power Unit: .
Manufacture ... .ottt ittt it ci et
PUMP Type. . i i i it e e
Generator Drive Engine:
Manufacture ........ ettt
PUmMp Type. . i i i i e ittt
Pump Speed Ratio to Crankshaft......................
Fuel Pump Timing to Engine-Static:
Roosa-Master Injection Pump as follows:
Power Unit-433T & 4331-1600 to 2400 rpm .........
Generator Drive-433T & 4331-1500 & 1800 rpm.....

5. GOVERNOR
Governor Regulaﬁon:
Standard Mechanical Type:
Power UNnits .......iitiiiiiiiii ittt iiieiaannennnn.

Speed Settings:
Idle-Power Units .. ....iiiiiniiiiiiiiiiiiiieiinnannn.

Idle-Generator Drive Engines .........cceveeevennnnn..
Full Load-Generator Drive Engines....................
6. VALVE DATE
Valve Lash Adjustment:
Intake Valve Clearance-Hot...........coiiiiiiinnnn..n
7. ELECTRICAL SYSTEM

Standard: .
13 =Y -1 ol D

ENGLISH

METRIC

Roosa Master
Distributor

Roosa Master
Distributor
0.5:1.0

18° BTDC
18° BTDC

7-10%
3.5%-5%

750 rpm
1600-2400 rpm
1400 rpm
1500 and
1800 rpm

0.015 in.
0.015 in.

12V.
12v., 61 Amp
Negative (-)

Roosa Master
Distributor

Roosa Master
Distributor
0.5:1.0

18° BTDC
18° BTDC

7-10%
3.5%-5%

750 rpm
1600-2400 rpm
1400 rpm
1500 and
1800 rpm

8 mm
8 mm

oo
w W

12V.
12v., 61 Amp
Negative (-)

Rev. 1




B. SERIES 649 SPECIFICATIONS

1.

Rev.

. COOLING SYSTEM

. LUBRICATION SYSTEM

. FUEL INJECTION SYSTEM

ENGINE (BASIC)

ENGLISH METRIC

Model Number-Turbocharged Engine .................... ©649T 649T
Model Number- Tur‘bochar‘ged and Inter‘cooled Englne ..... 6491 6491
Type..... DR R T S SO R S SN 4 Cycle 4 Cycle
Number of Cyllnder‘s ..................... e 6 6
Firing Order ... .0 ..o o ... e 1-5-3-6-2-4 1-5-3-6-2-4
Bore L e © 3.87in. 98.0 mm
Stroke ... D 4.25 in. 108.0 mm
Displacement ....... .. i 301 cu. in. 4.9 It.
Crankshaft Rotation (viewed from fan end of engme) Clockwise Clockwise
Number of Main Bearings.......... 0. ..., 0. .00 0 ... ERR A 7
Compression Ratio (nomlnal) '

649T and B491 ... ... . 15.%:1 15.1:1

6491 (First type with piston 4008107) ................. 14.1:1 14.1:1
Compression Pressure at Sea Level, 600 r‘pm Hot ‘ o

649T and 6491 .. ... Ll e 445 psi " 3068 kPa

6491 (First type with plston 4008107) . .vivvennnan 400 psi 2758 KkPa
Maximum Premissable Exhaust Restriction ............... 2'in. Hg. 6.75 kPa

Water Pump, Centrifugal Type.......coouvuuinuunnnn. ...

Stabilized Coolant Temperature (minimum).:.............

Radiator and Expansion Tank Cap (pressumzed) ........

Nominal Capacities:

Basic Engine with Dry Exhaust Manifold ..............

*NOTE: To obtain total capacity of coohng system
for particular application; add: basic engme ‘capac-
ity to capacity of applicable optlonal coohng sys- i
tem equipment listed below':

Optionai Cooling System Equipment:

" Radiator and Hoses- used wuth basic engme havmg dry

- exhaust manifold:
S

BAT L

Circulating Pressure Type System .........cvuuuuvunn...
Ol PUMP . e e

Supplemental Qil Fllter (optlonal)

Oil' Pressure-Hot: :
Fuli Load Speed Oil Pressure Range ..................
Idle Speed 600 700 FPM . i i

Angle of Operatlon:

Standard Oil Pan ... .o ittt i
S Optional Off Pan .. .ivee i i et
Nominal Oil Capacities: :

Filter and Oil Change Quantity:

Standard Oil Pan .Full-Flow Filters ..................
Optional Oil Pan:and Fuli- Flow Fllters ..............
Optional Bypass Filter. ... ... i i i,

_**¥If engine is equipped with optlonal bypass type oil
filter, add capacity of ‘filter to oil pan and full flow
oil change capacmes listed above.

Nozzle Holder Assembly:
Nozzle, Spring Loaded Type.....oovvieeeeeennnnnnn...

1 4

Belt Driven
“180°F
7 psi

13 qt.

Full Flow
Gear Type

Regulatmg Valve
Full' Flow Type

Bypass Type

30 to 50 psi

10 psn m|n|mum

30°
45°

**17 qt.
*17 qt.
4 qt.

Four Hole
- Orifice’

Belt Driven
82°C
48 kPa

*12.3 It.

11.8 It.
12.3 It.

19.9 It.
15.1 It.

Full Flow
Gear Type

Regulating Valve
Full Flow Type

Bypass Type

207 to 345 kPa

69 kPa
minimum

30°
45°

**16.1 It.
*¥*¥16.1 It.
3.8 It.

Four Hole
Orifice




. 649 SPECIFICATIONS—CONTINUED

Fuel Injection Pump:
Power Unit:
Manufacture ........oiiiiiiieinnnennnn... e
PUMPD Ty P . ittt ittt ittt ettt eteaeeaeeeann,
Generator Drive Engine:
Manufacture ... .. it ittt i i i it eeaeann.
PUMD Type. . i e e
Pump Speed Ratio to Crankshaft..............c.c......
Fuel Pump Timing to Engine-Static:
Roosa-Master Injection Pump as follows:
Power Unit-1600 to 2400 rpm:
Lo N
649) (Except Group 4008093).........ccouuun....
6491 with 2600 rpm Gov. Speed Setting
Group 4008093 . ... . it e e
Generator Drive-649T & 6491-1500 & 1800 rpm.....

. GOVERNOR

Governor Regulation:
Power Units .ottt et e et et c e

Speed Settings:
Idle=Power Units ...... ... tiriiiiniiiiiiinrennnnnn

Idle-Generator Drive Engines ...........coivivvnnn...
Full Load-Generator Drive Engines....................
. VALVE DATA
Valve Lash Adjustment:
Intake Valve Clearance-Hot ...........................
. ELECTRICAL SYSTEM

Standard:

ENGLISH

METRIC

Roosa Master
Distributor

Roosa Master
Distributor
0.5:1.0

18° BTDC
20° BTDC

18° BTDC
18° BTDC

7-10
3.5-5

oe o

750 rpm
1600-2600 rpm
1400 rpm
1500 and
1800 rpm

0.015 in.
0.015 in.

12V.
12 V., 61 Amp
Negative (-)

Roosa Master
Distributor

Roosa Master
Distributor
0.5:1.0

18° BTDC
20° BTDC

18° BTDC
18° BTDC

7-10%
3.5-5%

750 rpm
1600-2600 rpm
1400 rpm
1500 and
1800 rpm

(=N e}

W W
& 6
33

33

12V.
12v., 61 Amp
Negative (-)

Rev.
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C. SERIES 670 SPECIFICATIONS

1.

ENGINE (BASIC)

Model Number-Turbocharged Engine ....................
Model Number-Turbocharged and intercooled Engine ....
JLIR 7 2=
Number of Cylinders ............. ..
Firing Order ........oiiiiiiiiinnnnnnn... S
BOre L

Displacement ..., ..
Crankshaft Rotation (viewed from fan end of engine) ...
Number of Main Bearings ...............................

Compression Ratio (nominal) ...........coinnnennn. ..
Compression Pressure at Sea! Level, 600 rpm, Hot......
Maximum Premissable Exhaust Restriction ...............

. COOLING SYSTEM

Water Pump, Centrifugal Type.....oouvueeevinnnnnnnn. ..

Stabilized Coolant Temperature (minimum)...............

Radiator and Expansion Tank Cap (pressurjzed)........

Nominal Capacities '
Basic Engine with Dry Exhaust Manifold ..............
Basic Engine with Dry Exhaust Manifold and inter-
COOlE Lt e
*NOTE: To obtain total capacity of cooling system for
particular application, add basic engine Capacity to
capacity of applicable optional cooling system equip-
ment listed below. .

Optional Cooling System Equipment:
Radiator and Hoses-used with basic engine having
dry exhaust manifold ..................cooi ...,
Radiator for High Ambient.........................
Water Cocled Exhaust Manifold........................
Heat Exchanger and Expansion Tank.............o.....
Torque Converter Fluid Cooler ........c.ocvuuuunn. ...

. LUBRICATION SYSTEM

Circulating Pressure Type System ..........oouevunuu...
Ol PUMD .o i e,

Supplemental Oil Filter (optional) .......c.cvveeuunnnnn..
Oil Pressure-Hot: .
Full Load Speed Oil Pressure Range ..................
idie Speed, 600-700 rpm............ccoiiuiiiinnnn..

Angle of Operation:
Standard Oil Pan ... ..ooiiir ittt aennannns
Optional Oil Pan........cooiiiiiiiiiiii i iieennnnnn.
Nominal Oil Capacities:
- Filter and Oil Change Quantity:

Standard Oil Pan and Full-Flow Filters..............
Optional Oil Pan and Fuli-Flow Filters ..............
Optional Bypass Filter........ccoiviiiiiinnnnnnnn..

**|f engine is equipped with optional bypass type oil
filter, add capacity of filter to oil pan and full flow
oil change capacities listed above.

FUEL INJECTION SYSTEM

Nozzle Holder Assembly:
Nozzle, Spring Loaded Type.......covvvvviernnnnnn...

ENGLISH METRIC
670T 670T
6701 6701

4 Cycle 4 Cycle

6 6
1-5-3-6-2-4 1-5-3-6-2-4

4.25 in. 108.0 mm

5.00 in. 127.0 mm

426 cu. in. 7.0 it.

Clockwise Clockwise

7 7
15.8:1 15.8:1
500 psi * 15 psi 500 psi * 15 psi
2 in. Hg. 6.75 kPa

Belt Driven
180°F
7 psi
*15.5 qt.

*16.5 qt.

-t et
PN

[ad

= PN
N oo O 00 W
[

NoOhw

L0890

Full Flow
Gear Type
Regulating Valve
Full Flow Type
Bypass Type

30 to 50 psi
10 psi
minimum

30°
40°

**25 gt.
*%25 gt.
6 qt.

Four Hole
Orifice

Belt Driven
82°C
48 kPa

*14.7 Iit.

*15.6 It.

22.5 It.
26.9 It.
5.7 It.
17.0 1t.
2.4 It.

Full Flow '
Gear Type
Regulating Valve
Full Flow Type
Bypass Type

207 to 345 kPa
69 kPa
minimum

30°
40°

*%23.7 It.
*%23.7 It.
5.7 It.

Four Hole
Orifice

i




C. SERIES 670 SPECIFICATIONS--CONTINUED

Fuel Injection Pump:
Power Unit:
Manufacture .................... e

PUMP Type . ittt i i e e e
Generator Drive Engine:

Manufacture . ...ttt i e e

PUMp Type. . i e e
Pump Speed Ratio to Crankshaft: .

Roosa Master

Fuel Pump Timing to Engine-Static:
American Bosch-Industrial & Power Units
Roosa-Master Injection Pump as follows:

Power Units:
Model 670T-1400 to 2400 rpm........ccoveenuun...
Model 6701-1400 to 2400 rpm ....covveeneuennn..
Generator Drive-670T-1500 & 1800 rpm............
Optional, 1-5% Regulator Governor................

. GOVERNOR

Governor Regulation:
Standard Mechanical Type:
Power Units ... ..ottt ittt
Speed Settings:
Idte-Power Units

Idle-Generator Drive Engines .............cccvvnuun...
Full Load-Generator Drive Engines.............c......

. VALVE DATA

Valve Lash Adjustment:
Intake Valve Clearance-Hot

. ELECTRICAL SYSTEM
Standard:

Ground Polarity
Optional:
R - - o

ENGLISH

METRIC

Roosa Master or
American Bosch
Distributor

Roosa Master
Distributor

0.5:1.0
1.0:1.0
19° BTDC

16° BTDC
18° BTDC
18° BTDC
30° BTDC

o

8-12
3-5%
700-750 rpm
1600-2400 rpm
1400 rpm

1500 and
1800 rpm

6.015 in.
0.015 in.

12V.
12V., 61 Amp
Negative (-)

24V.
24Vv., 40 Amp
Negative (-)

Roosa Master or
American Bosch
Distributor

Roosa Master
Distributor
0.
1.

5:1.0
0:1.0

19° BTDC

16° BTDC
18° BTDC
18° BTDC
30° BTDC

8-12
3-5%

oe

700-750 rpm
1600-2400 rpm
1400 rpm
1500 and
1800 rpm

oo
w w
& &
33
33

12V.
12V., 61 Amp
Negative (-)

24V .

24v., 40 Amp
Negative (-)

Rev.
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D. SERIES 685 SPECIFICATIONS

1.

. COOLING SYSTEM

ENGINE (BASIC) ENGLISH METRIC
Model Number-Turbocharged Engine .................... 685T 685T
Model Number-Turbocharged and Intercooled Engine .... 6851 6851
Ty 4 Cycle 4 Cycle
Number of Cylinders ..................... et 6 6
Firing Order ... i e 1-5-3-6-2-4 1-5-3-6-2-4
Bore .. 4.44 in. 113.0 mm
SErOKe .. 5.56 in. 141.0 mm
Displacement ........ ... ... ... .. 516 cu. in. 8.5 it.
Crankshaft Rotation (viewed from fan end of engine .... Clockwise Clockwise
Number of Main Bearings .......ooveeueeeenunnnn oo, 7 7
Compression Ratio (nominal) ................0uuuoooo. ... 16.2:1 16.2:1
Compression Pressure at Sea Level, 600 rpm, Hot....... 445 psi * 15 psi 3068 kPa * 103
Maximum Premissabie Exhaust Restriction ............... 2 in. Hg. 6.75 kPa

Water Pump, Centrifugal Type......covurivnuennnnn. ..
Stabilized Coolant Temperature (minimum).‘ ..............
Radiator and Expansion Tank Cap (pressurized) ........
Nominal Capacities:

Basic Engine with Dry Exhaust Manifoid - 685! .......

- 685T .......
*NOTE: To obtain total capacity of cooling system
for particutar application, add basic engine capac-
ity to capacity of applicable optional cooling system
equipment listed below: ’
Optional Cooling System Equipment:
Radiator and Hoses-used with basic engine having

dry exhaust manifold = 6851 ................... . .....

S B85 ..
Water Cooled Exhaust Manifold........................
Heat Exchanger and Expansion TanK..................
Torque Converter (Fluid) Lube Oil Cooler ............

Oil PUMD L.

Suppiemental Oil Filter (optional) .......................
Oil Pressure-Hot:
Full Load Speed Oil Préssuire Range ..................
idle Speed, 600-700 rpm.......covuuueenininnnn.

Angle of Operation:
Standard Oil Pan ......iiiuiiin e,
Optional Oil Pan........... F
Nominal Oil Capacities:
Filter and OQil Change Quantity:
Standard Oil Pan and Fuli-Flow Filters..............
Optional Oil Pan and Full-Flow Filters ..............
Optional Bypass Filter:
Spin-0On Type = 6851 ..uvuiiinine e,
Replaceable Element Type - 685T ...........o.....
**If engine is equipped with optional ‘bypass type
oil fiiter, add capacity of filter to oil pan and full
flow oil change capacities listed above.

FUEL INJECTION SYSTEM

Nozzle Holder Assembly:
Nozzle, Spring Loaded Type.......oueeerunnnnnnn..

Belt Driven
180°F
7 psi

*6.5 gal.
*5.5 gal.

*7.0 gal.
*5.5 gal.
1.5 gal.
6 gal.
1.5 gt.

Full Flow
Gear Type
Regulating Valve
Full Flow Type
Bypass Type

30 to 50 psi
10 psi
minimum

30°

45°
**¥32 qt.
**32 gt.

3 qt.
14 qt.

Four Hole
Orifice

Beit Driven
82°C
48 KkPa

*24.6 It.
*20.8 It.

*26.5 It.
*20.8 It.
5.7 it.
22.7 It.
5.7 It.

Full Flow
Gear Type
Reguilating Valvg
Full Flow Type
Bypass Type

207 to 345 kPa
69 kPa
minimum

30°

45°
*%30.3 It.
**30.3 It.

2.9 It.
13.3 it.

Four Hole

Orifice

Neoo i
N




D. SERIES 685 SPECIFICATIONS--CONTINUED

Fuel Injection Pump:
Power Unit - 685T and all applications 685]
ManUFaCtUrE . i ittt ineneinneciineaneennnnnanans
PUMD TYyPe ..ttt ittt ittt teninaasneesaannns

Generator Drive Engine - 685T
Manufacture ... ittt ittt insienanannas
] o T Y7 -
Pump Speed Ratio to Crankshaft............... e
Fuel Pump Timing to Engine-Static:
Roosa-Master Injection Pump as follows:
Generator Drive-1500 & 1800 rpm - 685T..........
Optional, 1-5% Regulation Governor...............
Robert Bosch injection Pump as follows:
Generator Drive and Power Units - 6851 ..........
Power Units-1600 rpm to 2100 rpm................

5. GOVERNOR

Governor Regulation:
Standard Mechanical Type: .
Power Units .. ...ttt iiiiiiiiiie e

Generator Drive .. ... .ottt it
Optional-Hydraulic - Roosa-Master ....................
Speed Settings:
ldie-Power Units ..... ettt ettt ettt e e
Full Load-Power Units ... ..ottt innns,
Idle-Generator Drive Engines ............ciiiiinininn,
Full Load-Generator Drive Engines....................

. VALVE DATA

Valve Lash Adjustment:
Intake Valve Clearance-Hot ........... .. i,
Exhaust Valve Clearance~-Hot ................... ...,

. ELECTRICAL SYSTEM

Standard:
B o= o=
Alternator ... ..t iiiiiie et rrtcnetasttsscensecacacns
Ground Polarity ..o, et et e it

ENGLISH

METRIC

Robert Bosch
Multiple
Plunger

Roosa Master
Distributor
0.5:1.0

24° BTDC
36° BTDC

31° BTDC
34° BTDC

7-1
3-5
1-5

N
oe

o\C o\

500-600 rpm
1600-2200 rpm
1400 rpm
1500 and
1800 rpm

0.018 in.
0.018 in.

24V.
24V., 45 Amp
Negative (-)

Robert Bosch
Multiple
Plunger

Roosa Master
Distributor
0.5:1.0

24° BTDC
36° BTDC

31° BTDC
34° BTDC

N
oe

3-5

7-1
1-5

o oe

500-600 rpm
1600-2200 rpm
1400 rpm
1500 and
1800 rpm

ee
A
o0
33
33

24V .
24V., 45 Amp
Negative (-)

Rev. 1
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E. SERIES 6138 SPECIFICATIONS

1.

. COOLING SYSTEM

. LUBRICATION SYSTEM

ENGINE (BASIC)

ENGLISH

METRIC

Model Number-Turbocharged Engine ........ et .
Model Number-Turbocharged and Intercooled Engine ....
L LT
Number of Cylinders ..........oiiiiiieiiinenn.
Firing Order ... . e
Bl it e e

Displacement . .......o.uiiiiiiannnnnnnnn, veraanranes
Crankshaft Rotation (viewed from fan end of engine) ..

Number of Main Bearings .........ccovuvuunninennn. .
Compression Ratio (nominal) ......................0... ..
Compression Pressure at Sea Level, 600 rpm, Hot.......
Maximum Premissable Exhaust Restriction ...............

Water Pump, Centrifugal Type........oooiuviuinnnnn. ..
Stabilized Coolant Temperature (minimum)...............
Radiator and Expansion Tank Cap (pressurized) ........
Nominal Capacities:
Basic Engine with Dry Exhaust Manifold ..............
Basic Engine with Dry Exhaust Manifold and Inter-
cooler....................................,., ...........
*NOTE: To obtain total capacity of cooling system
for particular application, add basic engine capac-
ity to capacity of applicable optional cooling system
equipment listed below:
Optional Cooling System Equipment:
Radiator and Hoses-used with basic engine having
dry exhaust manifold ...............................
Radiator and Hoses-used with basic engine having
dry exhaust manifold and intercooler ...............
Water Cooled Exhaust Manifold......................
Heat Exchanger and Expansion Tank................
Torque Converter Filuid Cooler ............ovuvun. ..

Circulating Pressure Type System e
Ol PUMP o i e e

Supplemental Oil Filter (optional) ......covvurnuennnn....
Oil Pressure-Hot:
Fult Load Speed Oil Pressure Range ..................
Idie Speed, 600-700 rpm........ciieieeninennnnnnnnn.

Angle of Operation:
Standard Oil Pan ... ..ottt ee e,
Optional Oil Pan......cuiuiiiiiiiiieiiateeannnnn.
Nominal Oil Capacities:
Filter and Oil Change Quantity:
Standard Oil Pan and Fuli-Flow Filters..............
Optional Oil Pan and Full-Flow Filters ..............
Optional Bypass Filter...........c.oviieennnnnn....
**|f engine is equipped with optional bypass type oil
filter, add capacity of filter to oil pan and full flow
oil change capacities listed above.

FUEL INJECTION SYSTEM

Nozzle Holder Assembiy:
Nozzie, Spring Loaded Type.....covvieeeurnnnnnnn...

6138LT-6138T
6138I
4 Cycle
6
1-5-3-6-2-4
5.25 in.
6.50 in.
844 cu. in.
Cilockwise
7
15.1:1
500 psi * 15 psi
2 in. Hg.

Belt Driven
180°F
7 psi

*8 gal.

*9 gal.

8.5 gal.

10 gal.
2 gal.
6 gal.
2 -gal.

Full Flow
Gear Type
Regulating Valve
Full Flow Type
Bypass Type

30 to 50 psi
10 psi
minimum

30°
45¢

*%45 gt.
**47 qt.
14 qgt.

Four Hole
Orifice

6138L.T-6138T -
6138}
4 Cycle
6
1-5-3-6-2-4
133.0 mm
165.0 mm
13.8 It.
Clockwise
7
15.1:1
3447 kPat103 kPa
6.75 kPa

Belt Driven
82°C
48 kPa

*30.3 It.

*34.1 It.

32.2 It.

37.9 It.
7.6 It.
22.1 1t
7.6 It.

Full Flow
Gear Type
Regulating Valve
Full Flow Type
Bypass Type

207 to 345 kPa
69 kPa
minimum

30°
45°

*k42 6 It.
**%44 .5 |t.
13.3 It.

Four Hole
Orifice




E. SERIES 6138 SPECIFICATIONS--CONTINUED

Fuel Injection Pump:
Manufacture

Pump Type-Muiti Plunger..............cciiiiiiinno...
Pump Speed Ratio to Crankshaft......................

Fuel Pump Timing to Engine-Static:
Generator Drive - 1500/1800 rpm

Industrial & Power Unit Applications:

1200 FPM L. e e e
T400 rPM .ttt e e e e
1500 FPM ettt e e e e e e e
600 PP ot ittt e e e e e
1800 rpm .o et
2000 FPM ..t e e e e
2100 P v e e e et

5. GOVERNOR

Governor Regulation:
Standard Mechanical Type:

Power Units........................

Generator Drive ...........c.cocun..
Optional-Hydraulic Woodward Type SG
Optional-Hydraulic Woodward Type PSG.....oiiiia.

Speed Settings:
Idle-Power Units .....................
Full Load-Power Units ................
Idle-Generator Drive Engines .........
Full Load-Generator Drive Engines....

6. VALVE DATA:
Valve Lash Adjustment:
Intake Valve Clearance-Hot ...........
7. ELECTRICAL SYSTEM

Standard:
Starter . vttt i e

n

ENGLISH

METRIC

Robert Bosch
In-line
0.5:1.0

34° BTDC

30° BTDC
32° BTDC
34° BTDC
34° BTDC
37° BTDC
37° BTDC
37° BTDC

Y
<
foted

- W w
]
g,
o\© o\C o\©

500-600 rpm
1600-2100 rpm
1400 rpm
1500 and
1800 rpm

0.015 in.
0.020 in.

24V.
24V., 45 Amp
Negative (-)

Robert Bosch
In~line
0.5:1.0

34° BTDC

30° BTDC
32° BTDC
34° BTDC
34° BTDC
37° BTDC
37° BTDC
37° BTDC

—
(@]
oe

ago
o\ o\C o\

500-600 rpm
1600-2100 rpm
1400 rpm
1500 and
1800 rpm

0.38 mm
0.51 mm

24V .
24V., 45 Amp
Negative (-~)

Rev. 1




TOPIC 3 PREPARATION OF ENGINE

FOR OPERATION

A. SAFETY PRECAUTIONS

A
A

When locating engines in closed
area, pipe all exhaust fumes
outside. Breathing of exhaust
fumes may be fatal.

When servicing batteries, do
not smoke or use an open flame.
Batteries generate an explosive
gas during charging. Have ample
ventilation when charging bat-
tery. ’

When filling fuel tank, always
provide metal-to-metal contact
between container and fuel tank
Lo prevent spark generation. Do
not smoke or use an open flame
in vicinity.

A

Always use a lifting device of
A more than adequate capacity
when lifting or moving engine.

B. PROCEDURE

Upon receipt, thoroughly inspect the engine
for damage or parts shortage. Have the car-
rier make notation on freight bill and notify
transit agent at once if any problems arise.

Install engine in clear open area so that it
will be accessible for inspection and service.

Foundation must be ample in size and
strength to assume accurate alignment with
the equipment to which it will furnish power.

Before starting engine, operator shouid fully
understand use and function of all controis
and instruments. See Topic 5., Operating
Controls.

After installation and before starting, per-
form these important operations.

1. Remove all tape and shipping caps used
to seal engine.

2. Check radiator for damage and for
proper cooling capacity of engine. Re-
move any foreign matter that has collect-
ed in radiator that may obstruct air flow
past fins and through air passages.

3. If cooling system drain plugs have been
removed and wired to engine, install
them properly. Fill system with coolant
(See Topic 9).

4. Open. inlet and outlet valves to coolant
conditioners.
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5.

10.

11.

12.

13.

14.

15.

Check air cleaner 'for tightness and
proper - installation of filler element.

If an oil bath type air cleaner is em-
ployed fill oil cup with grade of oil and
to level specified on instruction plate of
cleaner.

. Engines are shipped without lubricating

oil (dry) or with lubricant (wet) de-
pending upon specifications on the pur-
chase order.

If delivered dry, add oil to pan, check
level with side of dipstick marked ADD,
FULL and STOPPED.

IT delivered wet, check oil level as above.

Engines . shipped wet have CD (Service
DS-Series 3), SAE 20 or 10W30 weight
fubricating oil. Maintain oil level with any

good quality CD (Service DS) oil. At

first regular oil.change, drain factory oil
and fill with proper classification and
SAE weight oil for prevailing atmospheric
temperatures, (See Topic 4),
Recommendations.

. Check all engine drive belts for correct

tension (See Topic 9).

Connect battery to electrical system
(Topic 12).

Fill fuel tank with recommended fuel
(Topic 4). .

If necessary, connect fuel supply line
from tank to inlet of fuel system. Cor-
rect over-flow return line to top of fuel
tank. Open fuel shut-off line. Prime
system.

Bar engine over by hand to make sure it
turns freely. .

If unit has power take-off clutch, check
adjustment of operating lever, (Topic 16,
Engine Accessories).

Check intake and exHaust systems. Make
sure they are unobstructed by foreign
matter. Exhaust piping must be adequate-
ly supported, should have no sharp bend
or crimps and be as short'as possible.

With engine stop control in the STOP
position and the load disconnected from
the engine, crank the engine with the
starter for 30 seconds to assure initial
lubrication of the turbocharger. Do not
operate starter for more than 30 seconds
without pausing for at least two minutes
before again using the starter.

Lubr‘ican:c_ )

i




TOPIC 4 LUBRICANT-FUEL-COOLANT
RECOMMENDATIONS

SAFETY PRECAUTIONS

WARNING: To prevent injury, al-

ways turn the Lkey switch or
stop control to the "OFF" po-
sition before <cleaning, re-
pairing, or servicing the
engine.

WARNING: No unauthorized per-

son must be allowed to service
or maintain this machine.
Study the Operation and Main-
tenance manuals before start-

ing, operating, maintaining,
fueling, or servicing this
machine.

DANGER: Extinguish all smoking
materials, or open flames, be-
fore checking and filling
tanks, changing filters and be-
fore opening sediment drain due
to the presence of flammable
fluid.

WARNING: Never service or ad-
just with the engine running
except as called for in the
Operation and Maintenance In-
struction Manual or
Manuals to keep from being
caught in moving parts or by a
moving machine.

WARNING: Never use gasoline or
other toxic or flammable fluids
to clean parts. :

WARNING: Do not place head,
body, limbs, feet, fingers or
hands near a rotating fan or

A

belt. Be especially alert
around a pusher fan.

A WARNING: Study this manual
through before starting, op-
erating, maintaining, fueling
or servicing  this machine.

A. GENERAL

It is important to be selective in the lu-

bricating oils, grease, and coolants used
in the operation of your Allis-Chaimers en-
gine. By following these recommendations,
you can be assured of most efficient and
longest trouble-free engine life.

B. ENGINE LUBRICATING OIL

1. General

For all turbocharged engines, ih all

Service.
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applications, the general recommenda-
tion is to use oils meeting the American
Petroleum Institute (API) Classification
CD and Military Specification MIL-L-
457199B. This ‘also applies to naturally
aspirated (non-turbocharged) engines
that are operating under severe applica-
tion or when the fuel sulphur content
exceeds 0.5%. In most normal duty ap-
plications of the non-turbocharged en-
gines, an APl classification CC, MIL-L-
2104B, oil can be used.

SAE 30 or 15W40 viscosity oil is the lu-
bricant  weight around which Allis-
Chalmers diesels have been designed.
Use of SAE 30 or 15W40 weight will, in
most cases, provide optimum performance
life and lube oil control at normal oper-
ating speeds.

When crankcase temperatures are below
32°F (0°C), during engine starting,
lighter viscosity oils can be used for
easier starting without damage from mar-
ginal lubrication. Freezing cold is the
only reason to use less than SAE 30 or
15W40 weight oil in Allis-Chalmers en-

gines.

Crankcase Temperature Weight

When Starting Engine (Viscosity)

0°F & Below. ________. SAE 10W or SAE 10W30
(-18°C)

0°F to 32°F.__._.._.SAE 20/20W or SAE 15W40
(-18°C to 0°C)

32°F to 95°C)_ __ ... ... SAE 30 or SAE 15W40
(0°C to 35°C)

Above 95°F. __ __.._..._SAE 40 or SAE 15W40
(35°C)

2. Multi Viscosity Lube Oils

Any multi viscosity lubricating oil con-
forming with APl classification CD and
Military Specification MIL-L-45199B test
requirements is approved for use in
Allis-Chalmers diesel engines.

3. Synthetic Lube Oils
Any synthetic or partially synthetic oil
conforming with APl classification CD
and Military Specification MiL-L-45199B
test requirements is approved.

Mixing grades of lubricating oils in Allis-
Chalmers diesels is not recommended.

4. Oil & Filter Change Period

in general, it is recommended to renew
the oil and standard engine mounted
full flow type oil filters after each 100




hours of operation. This period s
based on use of high quality oils, fuels
with less than .5% sulphur, average en-
gine loads, and operating conditions. If
engine has approved optional by-pass
filter, renew the oil, full flow filters,
and bypass filter elements every 250
hours.

Under severe operating conditions, with
engine in poor operating condition, or
when using high sulphur fuels, lubri-
cating oils deteriorate at a faster rate.
Because of thls, oii change periods can
vary. .

5. Lubricating Oil Testing
After recommended oil change interval

has been reached, actual tests of the
oil should be made at intervals of 10

and 20 hours. These tests will deter-
mine condition of oil and indicate  if
change periods should be lengthened

or shortened. Your lubricant supplier
provides this testing ser'V|ce, usually
on a gratis basis.

6. High Ash Lubricating Oils

Allis=-Chalmers diesel engines will oper-
ate equally well on either high ash or
low ash CD lubricants. Our tests, how-
ever, show that under  severe service
(extended operation under fuil throttle,
high ambient temperatures, etc.) “oils
having an ash level of at least 1.5%
will usually out-perform o:!s of lower
ash contents.

C. GREASE RECOMMENDATIONS
1. General

Use a ball and roller bearing lubricant
that has a minimum melting point of
300°F (148°C). It must be water-proof,
and have a viscosity that assures easy
handling in a hand operated pressure
gun at pr‘evallmg ambient temperatures.

D. FUEL OIL RECOMMENDATIONS

1. Gener‘al
Allis-Chaimers diesel engines will per-
form as well or better than other die-
sels of comparable size, using any-

grade of fuel oil. However, if superior
performance under all conditions is re-
quired, experience has shown that the
best suited for these engines closely ap-
proximates the specifications listed be-
low:

14

FUEL OIL SPECIFICATION GUIDE

”Gr'avity, API

e eemmmemacan---230-40
Cetane Number____ __ __ . ______ 40 min
Vlscosrty, Kinematic Centistokes._1.4.5. 8
@ 100°F (38°C) .
100°F (38°C)

Flash RPoint____ _ __ .. ... __.__._.
or legal
Pour Point 10°F (-12°C)______... Below
Ambient Temperature
Distillation Temp 90%_____________ Max
Point 640°F (338%C)
Ash % by Weight_______________0.01 Max
Water & Sediment % by Volume __ 0.170 Max
Sulphur Content % by Weight ___ 0.5 Max
Carbon Residue on 10%_______.. 0.35 Max
Ramsbottom
Copper Strip Corrosion _________ No. 3 Max

This specification is within the American
Society for Testing Materials (ASTM)
specification for No. 1 and No. 2 fuels.
The American Society for Testing Mater-
ials has established fuel oil specifications
and testing methods to which the petrol-
eum industry conforms very closely. Die-
sei engine manufacturers have, over the
years, come to rely on the ASTM specifi-
cations as a standard of the industry
and a simple means for the engine owner
to ‘identify and purchase fuel oil.

In general, Allis-Chalmers engines have
been designed to take advantage of the
higher energy content of No. 2 diesel
fuels.

Fuels not meeting complete specifications
will require shortening of filter renewal
and inspection intervals to obtain a rea-
sonable useful life from injection equip-
ment.

NOTE: When handling or storing fuel oil, al-
ways practice all caution to keep fuel supply
and system free from dirt and moisture.

E. COOLANT RECOMMENDATIONS
1. General

Engine operating in areas where ambient
tempeérature is always above freezing
must be kept full of an all-seasons cool-
ant system fluid. Use as recommended
by the manufacturer. Clean, soft water °
can also be used. This water must be as
free as possible of scale forming minerals
and have an inhibitor added to it. The
inhibitor will contain a rust preventative
and lubricant to lubricate the coolant
seals in the water pump. Follow instruc-
tions printed on inhibitor container.




Do not use household-type softened wa-
ter (because its pH factor is too low
acidity). Distilled or clean rain water is
preferred.

in freezing areas, use a permanent type
anti-freeze solution to protect against
‘damage from freezing. After addition of
either water or anti-freeze to cooling
system, test the new solution when it
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has become thoroughly mixed.

Never use anti-freeze solution that is
harmful to aluminum.

Always refer to protection charts fur-
nished by anti-freeze manufacturer for
information regarding quantity re-
quired for lowest anticipated tempera-
tures.




TOPIC 5

SAFETY PRECAUTIONS

WARNING: This engrne
attachments are to6 be ope o
only by a ‘qualified operator.

WARNING: No unauthorlzed per-
son must be allowed to ser_v:.ce

A

ing, operatlng, : g’
fueling, or servicing thlS ma-
chine.

A. OPERATING CONTROLS

A variety of controls and
available to ‘assist operator

mstr‘uments are
in reahzmg op- ™

'l1.

performance and life. Regard-
panel configuration or loca-
r must be 'Completel'y familiar

‘Ive or fuel injection pump shut
oFf solerioid circuit.

=

. Startér Button

Button (3) energizes the cranking

| SERIES 670

NOTE

HT-54364

Vernier Type

T0 INCREASE. THE. FRICTION ADJUSTMENT
TURN THE NUT TO THE RIGHT, TO DECREASE,
TURN: THE, NUT TO THE LEFT, CONTROL IS SHOWH
IN THE RELEASED POSITION. :

1. Control knob .

2. Adjustment nut (1nc1udes friction
washers. inside to prevent the control
from creeping.

3. Shakeproof washer

4. Friction adjustment

SERIES 6138

1. Reset button-safety control magnetic

switch )

2. Bypass button-saféty switch-gauges (if
applicable

3. Starter button _

4. Oil pressure gauge or low 6il préssure
safety switch-gauge

5. Stop control-mechanical typé

6. Ammeter _

7. Stop button-eiectric fuel shutoff

1

11.
12.

13.
14.

8. Starting aid push button or pull controf
9.
0. Safety control off-on toggle switch or

Electric tachometer/hou rmeter

key switch

Speed control - throttle

Water temperature gauge or high tem-
perature safety switch-gauge "
Air héater switch T Y
Tachometer or combination tachometer
and Hourmeter

Figure 1: Operating Controls and InStruments
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. Throttie (Speed Control)

A turn-to-lock control (11) actuates
the governor speed control lever. En-
gine speed is varied by pulling out the
control handlie. Control is locked in de-
sired position by turning handie either
clockwise or counterclockwise. It is re-
leased by turning back to mid-position.

.. Stop Control

To stop engine, control (5) must be
pulied full out. To start engine, con-
trol must be pushed in completely.

. Air Heater Switch (if applicable)

This switch (13) energizes the air heat-
er element. :

. Clutch Operating Lever

The clutch operating lever actuates the
clutch mechanism to connect and discon-
nect engine load. See Topic 16, Ac-
cessories.

. Safety Controls

If engine is equipped with safety shut
off controls (4 and 12), a bypass switch
(2), and an on-off switch (10), refer to
Topic 15, Safety Controls.

Allis-Chalmers recommends application of
safety controls in the majority of engine
instaliations.

INSTRUMENTS

. Oil Pressure Gauge

This gauge (4) continually indicates
pressure at which lubricating oil is cir-
culating through the engine.
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. Ammeter

The ammeter (6) indicates the current
flow (charging output) of the battery
charging alternator.

. Water Temperature Gauge

The coolant temperature gauge (12)
shows temperature of fluid being cir-
culated through the cooling system.

. Tachometer

An indicator (14) of engine speed
shown in revolutions per minute (rpm).

. Hourmeter

The hourmeter (14) registers elapsed
hours of engine operation.

. Combination Tachometer & Hourmeter

(electronic type)

This hourmeter records the number of
hours the unit was in service irre-
gardless of operating speed. No lu-
brication of unit required.

. Combination Tachometer & Hourmeter

(mechanical type)

This combination is applied primarily in
1800 rpm engine operation. If operation
is at other than 1800 rpm, refer to
table.

Governed RPM Divisor
1500 .8333
1600 .888
1800 1.000
2000 1.111
2200 1.222
2400 1.333

Lubricate-tachometer angle adaptor
each 600 hours with grease conforming
to MIL-G-10924 or equilvalent. Do not
over grease.




TOPIC 6 OPE

SAFETY PRECAUTIONS

WARNING: Study this manual
A through before starting; opera-

t1ng, malntalnlng, fuelihg o

servicing thlS machine.

WARNING: This engine and 1ts
attachments are to bé operated
only by a qualified operator

WARNING: If englne 1s to be
started indoors, inSure proper
ventilation to remove deadly
exhaust gases.

WARNING: Warn all people who
may be servicing or worklng
around machine before starting
engine.

DANGER: Do .not use starting
fluid with electric air heater.
Explosion and personal injury
could result.

WARNING: Startihg' fluid is
flammable. Do not puhcture or
burn containers. Follow pre-
cautions printed. on contalners
for storage and disposal.

PPPPF’

A. OPERATING PRECAUTIONS

1. Be sure air fiiter elemient is instalied.

2. Be sure fuel filters are tight br thair
header.

w

. Be sure engine and &accessorigés are
clean.

4. Aiways allow engine to warm up at re-
duced speéed and without load.

5. Do not allow engine to |dle for' pro-'
longed period except in cold wéathar
below 0°F (-18°C).

6. Refuel at end of dally operation to
keep condensation at a minimum.

7. When starting: Never crank startlng
motor longer than 30 séconds without a
pause of 2 minutes for coollng

8. When using option ether startmg aid,
remove and tape électrical . léad from
air heater and solen0|d switch to pré-
vent possible explosion.

B. STARTING & STOPPING

The engine startlng procedure depends upon
whether it is equipped with standard con-
trols and instruments, or cold weather stairt-

RATING INS
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TRUCTIONS

ing aids and saféty shut down equipment.

When controls are furnished by the Original
Equnpment Manufacturer (OEM), follow their
mstructlohs for stopping, starting, and
operating the engine and their équipment.

The followmg mstructlons supplement OEM
instriictions and is to be foliowed when in-
stru ts and controls are furnished by
A“IS Chaliiérs.

star‘tlng a new engine, pr‘epar‘e it for
oper‘atlon as in Topic 3.

1. Star‘tmg Procedure-Without Starting

Aid

a. Dlsconnect or remove load from en-
gine.

b. Piace all controls in START/RUN
position.

€. Move speed control to full throttle
pOSItlon

d. Tiirh key to ON position.

e. Préss and hold starter button. Re-
léase when engine will run without
aid of starter. Do hot hold starter
button down longer than 30 seconds
without 2 minutes to cool.

f. Allow éngine to warm up at half
throttle.

g. Within seconds after starting en-
giné; oil pressure should exceed 10
psi (BOkPa) minimum. If oil does not
meéet this minimum limit, stop en-
gine, locate and correct the cause.
After éngine has reached operating
temperature, oil pressure should be
within range of 30 to 55 psi (207 to
370kPa) at full load rpm.

2. Starting Procedure-With Air Heater

a. Disconnect or remove load from en-
gine.

b. Place_ engine stop controls in
START/RUN position, if mechanical

type.

¢. Move speed control to full throttle

position.
d. Turn key switch to ON position.

e. Press and hold air heater switch
for 45 seconds.

f. Press and hold starter switch while
still holding air heater switch in ON
position (30 seconds maximum).
When engine starts, release both
switches. If engine does not run
on all cylinders immediately, after




starting, again press air heater for
short period (30 seconds maximum)
until combustion occurs in all cylin-
ders.

g. Allow engine to warm up at half
throttle before applying load.

3. ‘Starting Procedure-Using Optional Ether

Starting Aid

There are two types of starting aids,
one is a mechanically operated type, the
other electrically operated. Refer to

Topic 14-Cold Weather Starting Aids.

Start engine as follows:

a. Disconnect or remove load from en-
gine.

b. Crank engine with stop control in
OFF position for 5 seconds

c. Place stop control or switch in
START/RUN position.
d. Move speed control to full throttle

position.

e. Crank engine for 2 or 3 seconds and
inject one shot of starting fluid
while cranking. One shot of starting
fluid is:

1.Mechanical types: Press charger

button for 3 to 5 seconds.
2.Electrical types: Press button
and hold for 3 to 5 seconds.

f. When engine first fires, repeat shots
of starting fluid at rate only to keep
engine from stalling.

g. If engine stalls, repeat steps e
and f.
h. After engine is running smoothly,

_allow to warm up to normal operating
temperature at fast idle before ap-
plying load.

4. Stopping the Engine.

A

CAUTION: Always allow engine to
run at fast idle speed without

load for at least 5 minutes
before stopping. This allows
engine to «cool gradually and
uniformly. )

a. Move the stop control to STOP position.

b. Cover exhaust pipe to prevent rain
from coming into engine.
C. CHECKS DURING OPERATION

performance of engine

1. Observe general
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while running.
2. Listen for unusual noises.
3. Make frequent checks of instruments.

D. COLD WEATHER OPERATION

1. Keep battery in full charged condition
and all other electrical equipment in
optimum condition.

2. Use permanent type anti-freeze solution
to protect against damage by freezing.
Refer to Topic 4.

3. At end of each daily operation, drain
condensed water from fuel tank and
water separator.

4. If operating in arctic temperatures,
consult your Allis-Chalmers dealer for
information about special cold weather
equipment. ’

E. EXERCISE OF ENGINE ON STAND BY
SERVICE

A diesel engine on stand by service that is
relied upon to perform under stress condi-
tions, should be exercised at least every
30 days.

Exercise period should be of duration to
allow engine to reach normal operating tem-
perature while carrying at least 50% of nor-
mal load.

When engine is under conditions of extreme
temperatures, humidity, dust, sand, etc.,
it may be necessary to shorten intervals
between exercise periods to as often as
weekly.

To exercise engine:

check lubricating oil
Make complete vis-

1. Before starting,
and coolant levels.
ual check of unit.

2. Start engine and run 15 minutes with
speed control at half position.

3. Run engine at full speed with what-
ever load is available, up to full load,
for the time needed to obtain two con-
secutive temperature readings of 160°F
(71°C) minimum at 15 minute inter-
vals. Continue engine operation for
30 minutes. Check and correct all
coolant or oil leaks.

if no load or a light load is used in
exercise period, cover radiator to has-
ten warm up. Never cover radiator on
attended engine.

4. Run engine at half speed with no load
for 5 minutes to allow combustion
chamber to cool evenly.




5. Stop engine.

If accumulated hours of operation during
exercise periods do not total 100 haurs
within 'a 6 month per'jod it |s recemsr
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mended that lube filters and lubmcatmg
oif be changed regardless. If in a 12
menth perlod engine hours do not total
600, it is recommended to replace fuel
ﬂlter

Iy
~



TOPIC 7 MAINTENANCE AND SERVICE
SCHEDULE

SAFETY PRECAUTIONS

WARNING: Always disconnect the

battery before cleaning, re-
pairing or servicing the en-
gine.

WARNING:. No unauthorized person
must be allowed to service or
maintain this machine. Study
the Operation and Maintenance
manuals before starting, oper-
ating, maintaining, fueling,
or servicing this machine.

WARNING: Study this manual
through before starting, oper-
ating, maintaining, fueling or
servicing this machine.

>

DANGER: Extinguish all smoking
materials, or open flames, be-
fore checking and filling
tanks, changing filters and be-
fore opening sediment drain due

>

to the presence of flammable
fluid.
WARNING: Never service or ad-

. just with the engine running
except as called for in the Op-
eration and Maintenance In-

" struction Manual or Service
Manuals to Lkeep from being
caught in moving parts or by a
moving machine.

WARNING: Never use gasoline or
other toxic or flammable fluids
to clean parts.

WARNING: Do not use your hands
to search for pressure leaks.
Fluid escaping under pressure
can penetrate skin.

A
A

A. GENERAL

Your Allis-Chaimers engine, like all mechan-
ical devices, requires attention to keep it
operating at peak efficiency and to prevent
the development of trouble.

‘Most engine wear is caused by the entry of
foreign elements-water, dust, grime, etc.-
into the various engine systems. Therefore,
it is wise to keep your engine as clean as
possible, Make sure ail fittings, caps, filters

and level plugs, plus the surrounding sur-
faces, are wiped clean before any servicing
is begun. For proper servicing, a schedule

must be determined and followed and an en-
gine history maintained.
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Warning: Keep hands away from
nozzle tip when popping a noz-
zle. The finely atomized fuel
is ejected with sufficient
force to penetrate the skin
and cause blood poisoning. Al-
so wear safety glasses with
side shields or goggles when-
popping a nozzle.

A

WARNING: Do not check or ad-
just belts when engine is run-
ning.

DANGER: Fluid under pressure.
Do not remove radiator cap un-
til pressure has been relieved
as coolant may boil over and
cause personal injury.

DANGER: Flammable Vapors Ex-
tinguish all smoking material
and open flames before check-
ing and filling batteries. Do

not check battery by spark-
ing.
WARNING: Wear safety glasses

> > PP

with side shields or goggles
when using compressed air for
cleaning to reduce the danger
of personal injury from fly-
ing particles. Limit the pres-
sure to 30 psi (207 kPa) ac-

cording to OSHA require-
ments.
DANGER: Do not wuse matches,

A

lighters, or torches for a
light source when inspecting
or repairing engine due to
presence of flammable flu-
ids.

*Note: The environment and load conditions
to which your engine is subjected, can con-
siderably lengthen or shorten the intervals
between major service needs such as valve
reconditioning, piston ring replacement, or
complete overhaul. Observation of crankcase
breathing, exhaust sound and color, lubri-
cating oil consumption, engine power, and the
sound of the engine in operation by a quali-
fied diesel mechanic will determine the need
for reconditioning.

The following suggested maintenance and ser-
vice schedule is based on experience in nor-
mal operation. For details on any of the in-
dividual items of service, consult the Topic
Number referral for detailed description of




the service functions. lng tabulatrorl Where the time interval varies

between thé ehgine series, within a main- ™
The maintenance intérval is the same for tenancé phase, adhere to the time inter- J
maintenance Phases 1;2,3, and 4. Seé follow- val listed for the pérticular engine series. ‘
MAINTENANCE MAINTENANCE ... ENGINE SERIES .
PHASE INTERVAL 433 649 670 685 6138
Phase 1 Daily-Each 8 His.. X X X X X
Phase 2 100 Hours. . X X X X X
Phase 3 250 Holirs X X X X X
Phase 4 600 Houtrs X X . X X X
1000 Hours B X X
Phase 5 1200 Hours X X
1300 Hoiurs o X
2250 Hours X . X . . . 3
; 2600 Hours » I X .
Phase 6 3000 Hours X
4000 _Hours L B : X
4500 Hours X X -
5200 Hours - ; X
Phase 7 6000 Hours . X
8000 Hsiirs , . , : X

B. LUBRICATION AND MAINTENANCE GUIDE

.Régular checks should be made at the intervals §Hown (hours or months). Genérally the hours
shown are for prime power units...the months for starid by units.

PHASE 1 DAILY—ALL ENGINE SERIES (or whef stand by unit is éxércised).

Topic Pardgraph
1. Before starting engine:
a. Visually inspect . all belts and hoses for détérioration.
Check total enhgine for srgns of fuel lubricant, coolant
air, and exhaust ledks or damage.
b. Check and correct coolant level 9 F
c. Check oil level with side of dipstick marked $TOPPED. 1 A
d. Drain water from fuel tark, fuel filters; and/or fuel/ 10 B
water separator (if applicable) }
€. Check air cleaner service indicator and réplace filter 13 : B
element if red indicator is visible.
f. Empty and clean dust cup and baffie in air cléaner. 13 B ' -
g. Drain moisture from air compressor reservair. 16 A
"h. Grease power také=off clutch throw-cut ¢ollar. 16 B
2. While starting engine:
" a. Check and corpect starter perfoFmance. 12 D
b. Check and correct oil pressuré. 11 A
¢. Check alternator charging rate. 12 E,F,G,H;l
3. After engine reaches operating temperature: 3
=
a. Check engine oil level at ldlmg speed. Mamtam be- . 11 A
tween ADD, and FULL marks on dipstick, RUNNING
side.

Y
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PHASE 1 DAILY—ALL ENGINE SERIES—CONTI{NUED

Topic Paragraph
b. Observe:
(1) Coolant temperature 9 H
(2) Lube oil pressure 11 A
(3) tdle/full load speed
(4) Air cleaner and service indicator. ' 13 B
¢. Check and correct for engine knocks or unusual
noises.
d. Check/correct air compressor operation and reservoir 16 “A
pressure.
PHASE 2 — EACH 100 HOURS/6 MONTHS—ALL ENGINE SERIES
1. Check/correct radiator for cleanliness and restriction 9 G
of air through fins.
2. Make initial replacement of coolant filter. 9 L
3. Change engine lubricating oil—see Phase 3. 11
4. Renew full flow type engine oil filter—see Phase 3. 11
5. Check liquid level in battery. 12 Cc
6. Check and repair any coolant, fuel, oil, air and exhaust 9,10,11,16
leaks.
7. Lubricate throttle/stop control swivels (lube oil).
8. Check/correct air compressor for: belt alignment and 16 A
adjustment, (where applicable) mounting, air lines and
coolant lines for leaks; cleanliness.
9. Grease power take-off clutch shaft, pilot bearings, 16 B
and operating lever shaft.

10. Check clutch adjustment. : 16 B
PHASE 3 — EACH 250 HOURS/6 MONTHS—ALL ENGINE SERIES

If engine is equipped with optional bypass type engine oil fil-
ter, oil renewal and filter replacement is extended to 250 hours.

1, Renew engine oil.
2. Replace full flow lube oil filters.
3. Replace bypass lube oil filter.

PHASE 4 — EACH 600 HOURS/12 MONTHS—ALL ENGINE SERIES

1. Check belt tension and condition of alternator, water 12,16
pump, and air compressor drives.

2. Replace coolant filter. 9 L
3. Check/clean engine breather tubes. 11 A
4.‘ Check/clean or replace air compressor governor filter. 16 A
_5. Grease adaptor for mechanical type tachometer. 5 B
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Topic Paragraph .

6. Renew (500 hours) shaft bearing lubricating oil of heavy 16 B ;
duty power take-off clutch. ,
PHASE 5 - EACH 1000 HOURS/24 MONTHS—ENGINE SERIES 685 AND 6138
' EACH 1200 HOURS/24 MONTHS—ENGINE SERIES 433 AND 649
EACH 1300 HOURS/24 MONTHS—ENGINE SERIES 670
1. ‘Inspect/correct injection nozzle holder and spray 10 F
patter‘n :
2. Check specific gravity (charge) of battery fluid. ) 12 B
3. Inspect, clean, and tighten all electrical connections. 12
4. Visually inspect all fasteners on exhaust intake system 13 D -
and tighten.
5. Inspect and clean nozzle hole in the starting aid, dis- 14 E
charge valves, and springs in air compressor dnschar‘ge 7
6. Check/correct air compressor discharge valves and 16 A
springs for excessive carbon.
7. Check/tighten engine mounting fasteners.
8. Grease overspeed governor.
PHASE 6 - EACH 2250 HOURS—ENGINE SERIES 433 AND 649 ) B
EACH 2600 HOURS— ENGINE SERIES 670 -
EACH 3000 HOURS—ENGINE SERIES 685
EACH 4000 HOURS—ENGINE SERIES 6138 ~ SR
1. Recandition nozzle holder assemblies. 10 F -

*2. Check valve lash adjustment. If necessary, recondition
exhaust valves and seats.

3. Check/correct turbocharger for dirt and carbon. 13 D
*4. Check/correct cylinder sleeve bores for excessive wear.
5. Check/correct/clean complete exterior of engine and radiator.
PHASE 7 - EACH 4500 HOURS—ENGINE SERIES 433 AND 649 ' ‘ -
- ’ EACH 5200 HOURS—ENGINE SERIES 670
EACH 6000 HOURS—ENGINE SERIES 685
EACH 8000 HOURS— —ENGINE SERIES 6138

*1. Make major inspection of complete engine and replace all parts showing excessive wear.

- It is suggested that any maintenance function not fully described in this manual be handied only
by a factory trained mechanic or your Allis- -Chalmers dealer,

*See note at beginning of this topic.
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TOPIC 8 TROUBLESHOOTING

SAFETY PRECAUTIONS

WARNING: No unauthorized per-
son must be allowed to service
or maintain this machine. Study
the Operation and Maintenance
manuals before starting, oper-
ating, maintaining, fueling, or
servicing this machine.

WARNING: Always disconnect the
battery before .cleaning, re-
pa1r1ng or servicing the en-
gine.

DANGER: Extinguish all smoking
materials, or open flames be-
fore checking and filling fuel
tanks, changlng filters and
before opening sediment drain
due to the presence of flam-
mable fluid.

WARNING: Never use gasoline or
other toxic or flammableé fluids
to clean parts.

DANGER: Fluid wunder pressure,
Do not remove radiator cap un-
til pressure has been relieved
as coolant may boil over and
cause personal injury.

WARNING: Do not place head, bo-

dy, limbs, - feet, fingers or
hands near a rotating fan or
belt. Be especially alert
around a pusher fan

WARNING: If engine is ‘to be
started indoors, insure. proper
ventilation to remove deadly

exhaust gases.

A GENERAL

Over 90% of the troubles that occur in engine
operation are avoidable if those responsible
adhere to an adequate program of lubrica-
tion, inspection .and maintenance. It has
been proven: that the time and expense of
such programs, as spelled out in this man-
ual, is a fraction- of that incurred when
poor maintenance results in major malfunction
or ‘complete engine breakdown.

When signs of trouble are detected and rem-
edied immediately, more expensive and time
conguming repairs can be avoided.

The .-following troubleshooting chart inciudes
some of the :problems an operator may en-

counter during the service life of an Allis--

Chalmers diesel engine. The chart itself will
assist you in' making an organized study of
the problem and a planned method of proce-
dure. for investigation and correction of the
difficulty.
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WARNING: Keep hands away from
nozzle tip when popping a noz-
zle. The finely atomized fuel
is' ejected with sufficient
force to penetrate the skin
and cause blood poisoning. Al-
so wear safety glasses with
side shields or goggles when
popping a nozzle.

WARNING: Do not check or ad-
just belts when engine is run-
ning.

DANGER: Fluid under pressure.
Do not remove radiator cap un-

A

til pressure has been re-
lieved as coolant may boil
over and cause personal in-
jury.

DANGER: Flammable vapors. Ex-
tinguish all smoking mater-
ials and open flames before

checking and filling batter-

ies. Do not check battery by
sparking.
WARNING: Wear safety glasses

> b bb‘

with side shields or goggles
when using compressed air for
cleaning to reduce the danger
"of personal injury from flying
particles. Limit the pressure
to 30 psi (207 kPa) accordlng
to OSHA requirements.

WARNING: Do not use your hands
to search for pressure leaks.
Fluid escaping under pressure
can penetrate skin.

A

To wuse the troubleshooting chart, find the
complaint at top and then follow down that
column to the colored dot or dots. Reference
to left of dot indicates the possible cause.

B. WHEN TROUBLE OCCURS

Corrective and effective troubleshooting of
the engine is a common sense process. It is
ways best to first review what repairs have
previously been made and determine how they
could contribute to present condition. .

Secondly, check and recheck the obvious sim-
ple things that can go wrong—fue! supply,
loose belts or fittings, dirty fnters, leaking
gaskets. :

Thirdly, check another time to be absolutely
sure that disassembly is necessary.

Last, once trouble has been spotted, be sure
to identify the reason for creating of this
fault and correct same.

C. TROUBLESHOOTING GUIDE
See following page for guide.




Trouble Shooting
Guide for
Allis Chalmers
Engines

CAUSES \

Restricted Air Intake -

High Exhaust Back Pressure

Thin Air in Hot Weather or High Altitude

Air Leak Between Cleaner and Engine

Turbocharger Malfunctioning

Out of Fuel or Fuel Shut Off Closed

Poor Quality Fuel

Air Leak in Suction Line

Pl

Restricted Fuel Lines

Plugged Nozzle Orifices

Broken Fuel Pump Drive Shaft

Fuel Transfer Pump Malfunctioning

Loose Fuel Return Lines

Throttle Linkage

Water in Fuel

Nozzle Valve Binding in Valve Body

Fuel Tnjection Pump Malfunctioning

Nozzles Improperly Adjusted

External and internal Oil Leaks

Dirty Lube Oil Filters

Faulty Cylinder Oil Control

Clogged Oil Passages

Oil Suction Line Restriction

Faulty Oil Press Regulator Valve

No Qil in Crankcase

Wrong Grade of Oil for Weather Conditions

Oil Level too High

Qil Pressure Gauge Malfunctioning

Lub Oil Pump Malfunctioning

Oil Line Broken Inside Crankcase

Insufficient Coolant

Water Pump Malfunctioning

Thermostat Malfunctioning

Damaged Water Hose

Loose Belts

Clogged Water Passages

Internal Water Leaks

Radiator Core Openings Dirty

Air in Coolant System

External Water Leaks

Dirty Filters (Fuel)

Long [dle Periods

Engine Over Loaded

Dirty Lube Oil

Engine Exterior Caked with Dirt

Cylinder Head Gasket Blow-by or Leakage

Vibration Damper Malfunctioning

Unbalanced or Loose Flywheel

Valves not Seating

Broken or Worn Piston Rings

Incorrect Bearing Clearances

Excessive Crankshaft End Play

Engine Needs Overhaul

Damaged Main or Rod Bearings

Broken Tooth in Gear Train

Excessive Gear Back Lash

Loose Mounting Bolis

Incorrect Valve Timing

Incorrect Injection Timing

Worn or Scored Sleeves or Pistons

Nozzles need Adjustment

Turbocharger Seals Leak




TOPIC 9 COOLING SYSTEM

A. GENERAL DESCRIPTION

Maintenance of a favorable heat level is im-

B. RADIATOR AND FAN SYSTEM

Most common system of engine temperature

portant for proper engine operation. Your control is the radiator and fan combination.
engine efficiency and life will be reduced Other major components include a coolant
if block heat is consistently too .low or too pump, inlet and outlet piping, water cooled
high. It is the function of the cooling exhaust manifold, thermostat, oil cooler,
system to Keep the engine within a de- coolant, filter, temperature gauge, and im-
signed temperature range. On intercooled mersion heater, (see Fig. 1).

engines, the system is extended to cool
the turbocharged air prior to entrance in-
to the cylinder.

Coolant is drawn from bottom of radiator
through pump into pipe leading to engine

C . .
S e

/ \7 10
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14
15\
E-3243
1. Drain cock 7. Intercooler inlet 15. Coolant filter
2. Water cooled exhaust manifold 8. Intercooler model 6491 16. 0i1 cooler
3. Thermostat/s 9. Cylinder head 17. Immersion heater ther-
4. Bypass. tube 10. Pressure cap-7psi (48kPa) mostat (tank style)
5. Intercooler outlet 11. Radiator option
6. Intercooler-models 433I, 12. Fan 18. Immersion heater (tank
6701 & 61381 - 13. Coolant pump style) optional )

6A. Intercooler-model 6851 14. Shutoff cock 19. Coolant inlet manifold

. Figure 1. Cooling Systém Schematic Diagram - Radiator and Fan Type Cooling System - Typicél
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E-3242
1. Intercooler-models 6701 & 61381 8. Pressyre cap-7psi (48kPa) 16. Shutoff cock
1A. Intercooler-model 6851 9. Expansion tank 17. Coolant filter

2. Intercooler outleét 10. Heat exchanger 18. 0i1 cooler
3. Intercooler inlet : 11. Drain cock or location 19. Immersion heater ther-
4. Intercooler model 6491 12, Tube bundle drain cock mostat-option

5. Cylinder head _ 13. Raw water pump 20. Immersion heater op-
6. Water cooled exhaust manifold 14. Raw water outlet tional

7. Thermostat/s » 15. Coolant pump

Figur‘e 2. Cooling System Schematic Diagram - Heat Exchanger and

Expansion Tank Type Cooling System - Typical

oil cooler. From there coolant flows into
side of engine block where it circulates
around cylinder sleeves, into cylinder head,
to thermostat and to top of radiator. On in-
tercooled engines, a share of the coolant is
also directed from pump through the inter-
cooler assembly 'in the intake manifold to
precool the air prior to combustion, see
Fig. 1, items 6 or 8.

The thermostat is the conirol element regu-
lating flow of. coolant. It remains closed un-
til engine heat raises to 180°F (82°C) and is
full open at 200°F (93°C).
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The cooling system is pressurized by a 7 psi
(48 kPa) pressure cap. By pressurizing, boil-
ing point of water is raised 3°F per psi
(0.25°C per kPa). Hence, water coolant will
not boil until 233°F (111°C) is reached.

Operating your engine in this temperature
range 'is not harmful. Some temperature gaug-
€s are not accurate and may indicate higher
than actual temperature thus leading operator
to falsely believe engine is running too hot--
a condition always associated with loss of
coolant. When in doubt, check level in radi-
ator or expansion tank.

)




A double-acting valve in radiator pressure
cap releases pressure caused by expansion

of heated coolant. It also allows air to enter.

when cooling contraction occurs. Thus it is
necessary to keep cap turned on tightly at
all times. ;

WARNING: Do not remove pressure
cap when temperature is 212°F
(100°C) or above. Coolant will
flash boil and may splash on
person removing cap.

C. HEAT EXCHANGER AND EXPANSION
TANK SYSTEM

The heat exchange and expansion tank per-
form the same function as radiator and fan
(see Fig. 2). The tank is reservoir for en-
gine coolant. As coolant is heated and ex-
pands, it enters tank located slightly above
highest point in system. Tank filler cap is
pressurized type (7 psi) (48 kPa). The cool-
ant is drawn from the bottom of the tank to
the inlet side of the water pump. From
there, coolant follows same path as in Radia-
tor and Fan System.

Customer supplied raw water pump circuiates
cool raw water through inside of heat ex-
change tubes. Heat in engine coolant is dis-
sipated to raw water.

D. GENERAL MAINTENANCE—COOLANT

When coolant filter/conditioner is specified,
rust, scale, and corrosion are reduced thus
extending engine life.

Engines operating in areas where ambient
temperature remains above freezing, must be
kept full of an all-seasons coolant system
fluid as recommended, or clean soft water.
Do not use household type softened water
because of low pH factor (acidity), distilled
water or clean rain water is preferred.

For engine operating in sub-freezing tem-
peratures, a permanent type anti-freeze must
be used' to protect against freeze damage.
After any .addition of water to anti-freeze
compound, test solution after mixing to as-
sure complete protection. Do not use anti-
freeze solution harmful to aluminum. Refer to
instructions furnished by anti-freeze manu-
facturer for quantity required for lowest am-
bient temperature protection.

E. DRAINING COOLING SYSTEM

DANGER: Fluid under pressure.
Do not remove radiator cap un-
til pressure has been relieved
as coolant may boil over and
cause personal injury.

1. Engines installed in portable equipment
must be level to assure complete drain-
age. )

2. Disconnect power source of immersion
heater element.

3. If radiator-cooled (Fig. 1), remove radi~
ator cap, open radiator drain cock, cy-
linder block drain cocks, and optional
equipment torgue converter fluid cooler
drain cocks. ’

4. If engine has heat exchanger (Fig. 2)
shut off raw water source and open tube
bundle drain cock. Remove expansion
tank cap and open vent cocks. Open
engine drain cocks.

5. Leave coolant filter shut off valves open
(Fig. 1, Item 14). Remove spin-on type
filter (17) and replace with new filter
after draining.

F. FILLING COOLING SYSTEM

1. Close all drain cocks that were open to
drain system.

2. Fill system to approximately 1.5"
(38.10mm) below filler neck with clean,
soft water or anti-freeze solution. Re-
place filler cap. If exchange type sys-
tem, close vent cocks when coolant free
of bubbles appears.

WARNING: Never service or ad-
just with the engine running
except as called for in the
Operation and Maintenance In-
struction Manual or " Service
Manuals' to keep from being
caught in moving parts or by
a moving machine.

3. Operate engine at normal temperature to
vent air from system.

4. Check level of coolant and add if ne-
cessary.

G. CLEANING COOLING SYSTEM

1. Clean system when inspection reveals
accumulation of rust or scale, before an-
ti-freeze is added, and after anti-freeze
is drained.

2. If coolant filter has been properliy main-
tained cleaning of system should not be
necessary.

3. Before putting cleaning solvent in radia-.
tor, close coolant filter inlet and shut-
off valves (Fig. 1, Item 14).

4. Commercial solvents are available for
cooling system cleaning. Use according
to manufacturers instructions. Never mix
anti-freeze compounds or inhibitors with
any cleaning or flushing compounds.

5. After cleaning and flushing, open filter




shutoff valves (Fig. 1, 'Item 14), install
new Tilter and fill system to proper lev-
el. Inspect system for leaks and cor-
rect. :

If radiator tubes are closed,
flush as follows:

reverse

a. Disconnect upper and lower radiator
"hoses.

b. Connect pressure water hose to low-
er hose.

c. Plug upper connection ahd remove

radiator cap.

d. Force water through radiator. For-
eign material will flow out top with
overflow water. Never use more than
6 psi (41 kPa) pressure when flush-
ing. Excess pressure can rupture
radiator.

Radiator must be kept free of debris
and other obstructions. Clean with air
blast car‘r'ymg a nontoxic, nonfiam-
mable grease solvent. With sucker- ~type
fan, direct cleaning spray at rear (far
side) of radiator. If blower-type fan,
direct cleaning spray at front of radia-
tor. Keep engine covered during clean-
ing.
g CAUTION: Provide adequate ven-
tilation to avoid toxic effects
of spray. Do not clean with
gasoline, fuel o0il, or kero-
sene.

WARNING: Wear safety glasses
with side shields or goggles
" when using compressed air for
cleaning to reducé the danger
of personal injury from flying
particles. Limit ' the pressure
to 30 psi (207 kPa) 4&ccording
to OSHA requirements.

A

SERIES
685 & 6138

_ SERIES
6491& 670

SERIES
433 & 649T

Gasket

Thermostat/s

Installation directional arrow
Seals-Tocated in thermostat cover

1.
2.
3.
4.

Figure 3. Thermostats
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H. THERMOSTATS

1.

Description

The thérmostat (Fig. 3) is the control
element that regulates flow of coolant.
It réfains closed when engine is cold
and dog&s not begm to open until coolant
temperature rdises to 180°F (82°C). it
is fully open at 200°F (93°C). When
closed, coolant is directed from engine
through bypass tube to inlet side of
water pump. Thus you get even and ra-

pid temperature increase of all engine
parts during warm-up.
. Maintaining normal coolant operating

temperatures depends upon a properly
functioning thermostat. If engine runs
cool or overheats, reémove and test
thermostat. '

- Removirig Thermostat With Engine Coocled.

a. Drain covling system.

b. If applicable,
tube or hose.

remove coolant bypass

C. Remové cap screws and lockwashers
that secure water outlet flange to
thermostat housing.

d. Raisé flange with hose intact.
e. Reimove gasket with thermostat.

f. Clean, inspect, and

thermostat.

test, replace

4. Replacing Thermostat

a. Install thermostat(s) in clean housing
with arrow pointing up (Series 433,
649, and 670 engines) making sure
the’f"r'ho‘stats are properly set in their
respéctive counterbores.

b. Position new gasket as indicted in
Figure 3. )

c. Position outlet flange on héusing and
secure with lockwashers and cap-
screws.

I ENGINE OlL COOQLER

. Description:

The engine oil cooler consists of cor-
rosion resistant tubes, water inlet and
outlet headers. Coolant circulates
through tubés surrounded by engine oil.
Engine oil under pressure circulates oil
through tank, around coolant tubes. Oil
heat is dissipated through to coolant.

If proper
followed, il

engine oil maintenance is
cooler will function ef-




" fectively. Otherwise impurities will
deposit in cooler and restrict oil flow
around tubes. Restricted oil flow is
indicated by a drop in oil pressure. To
correct, oil cooler must be removed and
cleaned or replaced.

3. Removal of engine oil cooler and clean-
ing is a service. operation. It is best
handled by a factory trained mechanic
or your Allis-Chalmers dealer.

J. BELTS—REPLACEMENT OR ADJUSTMENT

WARNING: Do not place head,
body, limbs, feet, fingers or
hands near a rotating fan or
belt. Be especially alert
around a pusher fan.

WARNING: To prevent injury,

A always turn the key switch or
stop control to the "OFF" po-
sition before cleaning, re-
pairing, or servicing the en-
gine.

E-2410

1. Adjusting brace

2. Retaining capscrew

3. Water pump pulley

4. Belt tension gauge

5. Crankshaft pulley

6. Mounting bolt or capscrew
7. Alternator pulley

4

. Belt Adjustment-Series 433,
643 and 6/0

WARNING: Do not check or adjust
belts when engine is running.

31

. General

The alternator, water pump, fan and
optional air compressor are driven by a
single belt, a pair of belts, or set of 3
belts, depending upon the engine
series.

Replace belts if damaged, badly worn, or

- soaked with oil or grease.

Where sets of 2 or 3 belts are used, if
only one of the belts needs replacement,
it is imperative that all of the belts be
replaced to obtain satisfactory belt life.

2. Belt Adjustment and Replacement

a. Belt Tension

Proper belt tension assures maxi-
mum service life of bearings, pulleys
and belts. Correct adjustment of belt
tension requires use of a belt ten-
sion gauge reading in pounds of ten-
sion. A suggested gauge for use is
manufactured by Borrough Tool and
Equipment Corp., 2429 N. Burdick
St., Kalamazoo, M!. 49007. A differ-
ent tension gauge is required for
each V-Belt width. Chart below
shows proper gauge and tension
for wvarious belt widths. The term,
"used", in chart, denotes used belt
that has been loosened to permit
component change then retensioned.
On ‘"new'" belts it was previously
recommended to tension new belt for
run-in period then retension. Today
when installing new belt it is ini-
tially tensioned at specified "New
Belt" wvalue. After running, the beit
will stretch and loosen to lower "used
belt" wvalue. Never tension a "Used
Belt" to "New Belt" tension.

On multiple belt engines it is neces-
sary to check tension only on belt
closest to engine or inside belt. This
is normally the tightest belt since
it is closest to supporting bear-
ings. :

Always position tension gauge at
center of span between most dis-
tant pulleys. If cog type belt is
checked, place gauge finger on
top of cog.

If tension gauge is not available,
belt. tension can be checked by
hand. Belts of 1/2 inch (12.70 mm)
width are properly adjusted when
they can be depressed 3/16 inch
(4.76 mm) to 1/2 inch (19.05 mm).
11/16  3/4 and 7/8 inch (17.46,
19.05, and 22.23 mm) width belts
to between 1/2 to 3/4 inch (12.70
to 19.05 mm).




7
E-2620
1. Fan 5. Locknut
2. Fan hub 6. Bracket
3. Belts 7. Crankshaft pulley

4. Adjusting screw 8.

Figure 5. Belt Adjustment-Series 685 Engines

Fan hub grease fitting

(1) Stop engine,

(2) Loosen alternator adjusting brace
capscrew (Fig.
mounting bolt or capscrew (6)..

(3) Install new belt (s)
grooves. Move
from engine until
tension s
brace capscrew (2) and mount-~

alternator
specified - belt

achieved. Tighten

3. Belt Replacement and Adjustments
a. Series 433, 649 and 670 Engines

remove belt guard.

Iltem 2) and

ing bolt or capscrew (6).

(4) Reinstall belt guard.
. Series 685 Engines

(1) With engine stopped, remove belt

guards.

(2) Remove battery charging
nator drive belt.

(3) Loosen locknut at rear of the fan
(shaft) - (Fig.
Item 5) so spindle can be moved
in slot of the fan hub mounting
bracket (6).

(4) Lower the hub by turning the ad-
justment screw (4) counterclock-

hub  spindle

wise.

(5) Remove and inspect both old beits.

in pulley
away

alter-

'BELT TENSION CHART

Belt Width 1/2 inch 11/16 inch 3/4 inch 7/8 inch
‘ (12.70 mm) (17.46 mm) (19.05 mm) (22.23 mm)

Borroughs Gage 33-73F *33-74 v33-74» 33-72C

quel Number ~ ‘ : ' ’
| POUNDS OF TENSION

Single Belt New 107-114 123-130 143-150 143-150
| (49-52 Kg) (56-59 Kg) (65-68 Kg) (65-68 Kg)

Single Belt Used 90-95 102-107 118-124 118-124
» (41-43 Kg) - (46-49 Kg) (54-56 Kg) (54-56 Kg)

Dual Belt New 107-114 120-127 120-127 120-127
(49-52 Kg) (54-58 Kg) (54-58 Kg) (54-58 Kg)

Dual Belt Used 90-95 102-107 118-124 118-124
‘ ' ' (41-43 Kg) (46-49 Kg) (54-56 Kg) (54-56 Kg)

Triple Belt New C107-14 120-127 " q20-127 120-127
(49-52 Kg) (54-58 Kg) (54-58 Kg) (54-58 Kg)

Triple Belt Used ' 90-95' "102-107 . 118-124 118-124
(41-43 Kg) (46-49 Kg) (54-56 Kg) (54-56 Kg)

'*NQTE: When ordering gaugé 33-74{_~ specify calibration for 11/16|nch (17.46‘ mm)‘ belt width.
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HT-50730

1. Drain cock 4. Adjusting capscrew
2. Retaining nut 5. Fan hub grease plug
3. Locknut 6. Drain cock

Figure 6. Fan Hub, Drive Belts, and Drain
Cocks~Series 6138 Engines

Replace both belts if either is de-
fective.

(6) Position new belts on pulley
grooves.

(7) Raise the hub by turning adjust-
ment screw (4) clockwise and ad-
just proper tension.

(8) Tighten the spindle locknut se-
curely. -

(9) Install battery charging gen-
erator drive belt. Adjust belt
~ to specified tension.

c. Series 6138 Engines

(1) Loosen the spindle clamp re-
taining nut (Fig. 6, Item 2)
and . loosen locknut (3) se-
curing adjusting capscrew (4).

(2) Turn capscrew (4) until enough
slack is obtained to facilitate re-
moval of the fan belts. Remove
belts.

(3) Inspect beits and replace belts
if necessary. Inspect pulleys.

(4) Position belts on fan hub and
crankshaft pulley.

33

[ ’
6

E-1192
1. Bar 4. Belt tightener idler
2. Water pump belt pulley

"~ tightener assembly 5. Water pump pulley
3. Water pump drive 6. Clamping bolt

belt

Figure 7. Adjusting Water Pump Drive

Belt-Series 6138 Engines

(5) Turn adjusting capscrew (4) until
belts are to the specified belt
tension.

(6) Tighten focknut (3) and spindle
retaining nut (2).

.. Series 6138 Engines

Water Pump Drive Belt

(1) Remove fan belts. Refer to pre-
ceding paragraph, titled, Fan
Drive Belts.

(2) Loosen water pump belt tight-
ener assembly  clamping bolt
(Fig. 7, Iltem 6). Force assem-
bly downward. Remove  Belt.

(3) Inspect belt. Replace if necessary.

(4) Install belt in grooves of crank-
shaft pulley, water pump pul-
ley, and belt tightener idler

pulley.

(5) Adjust tightener up or down un-
til the specified belt tension is
obtained.

(6) Securely tighten the clamping
capscrew to a torque of 35 ib. ft.
(47Nm).




- K. FAN HUB LUBRICATION-— .3. Maintenance

SERIES 685 AND 6138 ENGINES T

‘ When an element is changed from one I
WARNING To prevent injury, al- type to another, you must drain and
A ways turn the key switch or flush cooling system. Never use soluble
stop control to the "OFF" po- oil or other coolant conditioners if sys-
sition before cleanlng, repalr— tem is equipped with coolant filter. Be-
ing, or servicing the engine. fore adding leak stoppers to coolant,
; ’ : shut off inlet and outlet valves to water
A WARNING: Do not place head, conditioner Change initial cootant con-
body, limbs, feet, flngers or . ditioner element after first 100 hours of
hands near a rotatlng fan or operation and thereafter, each 600

belt. Be especially alert o hours.

around a pusher fan.

. 4. Changing the Eiement
1. General o

a. Clean base and surrounding area. o
Some bearings in fan hub assemblies e -
must be lubricated at prescribed inter-
vals with pressure gun lubricant. Do
not overgrease fan hub bearings.

2. Series 685 Engines

At 600 hour intervals, apply 1 or 2
shots of grease with low pressure, hand
operated grease gun in either of the
two fittings. (Fig. 5, Item 8).

3. Series 6138 Engines

At 600 hour intervals, remove pipe
plug (Fig. 6, Item 5) from fan hub,
install grease fitting, pump 1 or 2
shots of -grease into hub. Remove fit-
ting and reinstall pipe plug.

L. COOLING SYSTEM CONDITIONER

(FlLTER)
£-2118
1. General o —_— : ‘ -
1. Inlet 3. Header
The cooling system condltloner' extends 2. Outlet 4. Spin-on filter

engine life. It contains an all purpose
element suitable for use with water and
all types of permanent and non-per- Figure 8, Coolant Fi‘lter‘-Spin-On Type
manent anti-freezes ‘except Dowtherm. T

b. Close both coolant conditioner inlet

yyyyyy

2. The Coolant Conditioner (Fig. 8) and outlet valves.
a. Removes dirt, sludge, and other c. Remove exhausted spin-on element. -
forelgn materiai’ by mechanical fil- .
tration. d. Lubricate gasket with thin film of oil.
b. Prevents precipitation of scale on e. Install new element until gasket con-
system surfaces by ion exchange of tacts base of mountmg housmg

water softening.
’ f. Hand tighten 1/2 turn.
c. Protects against corrosion activity . ‘ ’
~ in the .engine by chemicals present g. Open inlet and outlet valves.
in the element.
h. Operate engine and check for leaks.
d. Controis electrolysis by use of a ’

sacrificial plate. M. TORQUE CONVERTER COQLER
e. Decreases the natural tendency to- 1. General
wards rust formation and chemical
deterioration of coohng system metal The torque converter cooler (optional
surfaces. . equipment) maintains the temperature of
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the converter fluid within safe operating ' usually 80° to 140°F (27° to 60°C).
range. Element is automatically deactivated
when pre-set dial setting is reached.

Engine coolant, after leaving the lube

oil cooler, passes through the inside of Before applying current to immersion
the converter cooler tubes and flows heater be sure that the radiator is
from there to the engine block. full and ali air has been bled from the
cooling system, all hose connections

2. Maintenance are secure, antifreeze solution is not

too strong, coolant is not frozen.

It is absolutely necessary that cooler

be kept clean to provide for proper
oil cooling. ‘ T /
S ‘
Torque converter cooler maintenance is : ﬁ
a service operation. 7 2 \
. [
N. COOLANT HEATERS : )\ 2
. : SN ©
1. General ’ IT \
There are two types of immersion cool- I
ant heaters, none thermostatically con- E-2258
trolled (Fig. 9) and thermostaticaily
controlled (Figs. 10 and 11). Both 1. Heater cord 2. Element
preheat engine coolant for ease of start-
ing. Both operate on 120 volt a.c. cur- Figure 9. Immersion Heater
rent.

2. Maintenance
Coolant heaters do not eliminate need

for anti-freeze. ' At least once a vyear or every 2,000
: ] hours disassemble the immersion heater
CAUTION: As a safety factor, to inspect and clean all scale and foreign
install switch between immer- matter from the components. See Service
sion heater and power source Manual for disassembly and cleaning in-
to de-energize unit whenever ‘ structions.
engine is being worked on or -
coolant is drained. 3. Troubleshooting
a. Non-Thermostatically Controlted a. If heater has been operating and
Heater fails, check the following:
For best results, allow 8 hour heat- (1) Current supply to heater.
ing time.

(2) water level in radiator.
Heating element (Fig. 9, Item 2) is

positioned in engine coolant and con- (3) Coolant. 1t may be frozen or in
nected to energy source by electric mush condition.
cord.

(4) Air in system.

Periodically, disconnect  electrical

source, drain cooling system, re- (5) Sediment in system that may have
move and clean heating element. clogged lower inlet.

b. Thermostatically Controlled Coolant b. If temperature contro! thermostat or
Heater heater element is suspect (Fig. 11).
All . immersion heaters operate on ~ (1) Remove temperature control ther-
thermosiphon principal of heating mostat cover. Using 120 volt test
coolant and circulating it through lamp across terminals #2 and #4
cooling system. The pulsating valve " of thermostat, lamp will light if
(Fig. 10, Item 4) assists this circu- thermostat is energized.
lation. The safety thermostat (1) )
prevents damage from ‘'overheating. (2) Increase temperature dial to high-
A temperature control thermostat est setting to close contacts.
activates heating element when cool- Test with lamp across termin-
ant temperature is 7° to 15°F (4° to als #1 and #4. Lamp will light
8°C) or more below setting on dial-- if thermostat is operating cor-

‘ : : rectly.
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E-1004 :
1. Safety Thermostat _ 5. Bottom casting 9. Top Casting
2. To temperature control thermastat 6. Lead washer 10. Silicone rubbing seal
3. Coolant outlet 7. Element ' 11. Terminal cover
4. Pulsating valve and coolant inlet 8. Gasket 12. Bracket

Figure 10. Immersion Heater -

(3) Remove terminal cover (Fig. 10, ) ST T RN
ftem 11) from heater unit. Place :
test lamp leads across element
terminals. If lamp lights and top -
outlet hose is coid, element must : f—_\
be replaced. If lamp remains 7 2
dark, place test lamp . leads / _
against element terminal where Y Y CAUTION: DO NOT
lead from safety control thermo- USE THIS TERMINAL
stat is connected and against the
,safety thermostat terminal where
lead from control thermostat is
soldered. . If lamp lights either
the safety thermostat and element
terminal requires. replacement.
Move test lamp leads and place
against both terminais of safety
thermostat. If  lamp does not
light; safety thermostat must be
replaced. If lamp does light the
short lead between safety ther-
mostat and element must be re-
placed.

(4) Return thermostat temperature
dial * to normal setting. Replace E~-1582 )
cover. ) S S

Coolant inlet
Terminal block
Temperature dial
Coolant outlet

To immersion heater
To AC source ’

¢. If coolant circulation is blocked by
air lock or obstruction, thermostat
will trip out. After heater has
cooled, thermostat will reset auto-
maticaily. If reason for overheating
is not corrected, engine block will
remain cold even though heater is
going on and off. Figure 11. Temperature Control Thermostat
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O. COOLING SYSTEM—

MAINTENANCE SCHEDULE

1. Phase 1, Maintenance—Daily—Before
Operation

a.

c.

Inspect belts and hose for deteriora-
tion.

. Check -coolant level, if necessary, .
fill radiator to within 1.5 in (38 mm)

below bottom of filler neck.

Check coolant temperature.

2. Phase 4, Maintenance-Each 6 Months

a.

Check/correct radiator for external

37

cleanliness and restriction of air
through fins.

b. Replace coolant filter.

c. Lubricate fan hub putley—Series 685
and 6138 only. :

. Seasonal

a. Clean cooling system.

b. Check and replace hose when ne-
cessary.

c. Replace coolant with new.

d. Check and clean coolant heater.




‘TOPIC 10 FUEL SYSTEM

SAFETY PRECAUTIONS

A WARNING: No wunauthorized per- WARNING: To prevent injury,
son must be allowed to service A always turn the key switch or
or ‘maintain this machine. Stu- i stop control to the "QFF" po-
dy the Operation and Main- - ~ -.sition before cleaning, re-
tenance manuals before start- pairing, or servicing the en-
ing, operating, maintaining, gine. ‘ -
fueling, or servicing this ma-
chine. ) 0 DANGER: Do not  use matches,
' _ ! lighters, or torches for a
DANGER: Extinguish all smoking light ‘source when inspecting ,
A materials, or open flames, be- Or repairing engine due to ‘
fore  checking and filling , presence of flammable fluids. ~
tanks, changing filters ang
before opening sediment drain A WARNING: Never wuse gasoline
due to the presence of flam- or other toxic or flammable

mable fluid. ’ fluids to clean parts. . e

+

s/
NOTE: CUSTOMER
FURNISHED FUEL
~+FUEL RETURN LINE MUST BE SUPPLY LINE MUST
SEPARATED A MINIMUM DISTANCE  NOT BE LESS THAN
OF 12" (30.4cm) TO PREVENT AIR  0.312¢ (7.94mm) ID

14 ENTRAPMENT AT THE SUCTION TUBING. 6
\ INLET OF THE FUEL SURPLY LINE. 1

NOTE: CUSTOMER FURNISHED FUEL
I~RETURN LINE MUST NOT BE LESS
THAN 0.187" (4.76mm) 1D TUBING.

FUEL TANK CAP

STANDARD FILTER WITH
MUST HAVE AIR [

VENT. HAND PRIMER PUMP
Loy
I! 15
i OPTIONAL FILTER
1B AND FUEL/WATER

SEPERATOR WITH HAND
FUEL SUPPLY LINE TO D5

BE APPROXIMATELY 1" PRIMER PUMP
(25.40mm) FROM BOTTOM r———
OF TANK, OR AT A

DISTANCE TO ALLOW 5%

OF TANK VOLUME FOR
SEDIMENT AND WATER.
OPTIONAL DUAL FILTER
AND FUEL/WATER ‘ : ,
SEPERATOR WITH HAND - ' .
PRIMER PUMP -

OPTIONAL DUAL FILTER
AND FUEL/WATER
SEPERATOR WITH
ELECTRIC PRIMER PUMP

1E-3244 -
1. Drip manifold 5. Injection lines - 9. Fuel filter/s 13. Drain cock
2. Nozzle holder assembly 6. Vent 10. Water separator 14. Fuel return line
3. Fuel return Tine 7. Hand primer pump 11. Drain cock 15. Fuel supply line
4, qu] injection pump 8. Vent 12. Electric fuel pump

Figure 1. Fuel System Schematic Diagram-Series 433 and 649 Engines
with Distributor Type Fuel fnection Pumps ~ '
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A. GENERAL DESCRIPTION

The fuel systems, (Figs. 1,2, and 3) con-
sists of a fuel tank, a fuel and water sep-
arator, throwaway-type filter(s), hand
primer pump, fuel transfer pump, fuel in-
jection” pump, fuel Iinjection nozzle-holder
assemblies. Fuel ‘is drawn from the tank
through fuel/water separator and filter(s)
and primer pump or electric fuel pump
to the transfer pump which is integral with
the fuel injection pump. Transfer pump
forces fuel to cam-actuated plungers which
force the fuel under high pressure through
fuel lines to fuel injection nozzies from which

fuel enters combustion chambers in four,
fine cone-shaped sprays.

The system operates at low pressure to the
transfer pump. High pressure system be-
gins in the injection pump and continues
through the injection nozzle.

The transfer pump delivers more fuel than
is required to the sump of injection pump.
A fuel return line conveys surpius fuel back
to fuel tank.

There is fuel seepagé between the surfaces

of each fuel injection nozzle wvalve and its

FUEL SUPPLY PUMP

FUEL RETURN MANIFOLD
ENGINE

=] [ T [ —

FUEL TANK
RESTRICTED TEE [ \ FUEL RETURN LINE
FUEL INJECTION ‘
PUMP
AMERICAN BOSCH |{= J— —
SECONDARY FUEL FILTER PRIMAR§ FUEL FILTER /7 SEPARATOR DRAIN COCK

P

NOTE: DO NOT USE H]
GALVANIZED PIPE OR FITTINGS
IN THE FUEL SYSTEM.

NOTE: CUSTOMER FURNISHED FUEL C it
~<RETURN LINE MUST NOT BE LESS C

THAN 0.187" (4.76mm) ID TUBING. C 4
FUEL RETURN LINE MUST BE
SEPARATED A MINIMUM DISTANCE ]
OF 12’ (30.4cm) TO PREVENT AIR S5 =
I ENTRAPMENT AT THE SUCTION s

INLET OF THE FUEL SUPPLY LINE. ~—

NOTE: CUSTOMER FURNISHED FUEL SUPPLY

LINE MUST NOT BE LESS THAN

0.312" (7.94mm) 1D TUBING.
N

STANDARD FILTER

FUEL TANK CAP WITH HAND PRIMER
MUST HAVE AIR PUMP
13— | VENT. P
L LRy
i L OPTIONAL DUAL
i il FILTERS WITH HAND
19 : PRIMER PUMP
FUEL SUPPLY LINE TO
BE APPROXIMATELY 1"

(25.40mm) FROM BOTTOM
OF TANK, OR AT A
DISTANCE TO ALLOW 5%
OF TANK VOLUME FOR
SEDIMENT AND WATER.

OPTIONAL DUAL
FILTERS WITH ELEC-
TRIC PRIMER PUMP

10 £
E-3245 ROOSA MASTER FUEL INJECTION PUMP
E-3530
1 Dh’p manifold 5. Injection lines 9. Filter/water separator 13. Fuel return line
2. Nozzle holder assembly 6. Vent cock 10. Drain cock-filter 14. Fuel supply Tine
3. Fuel return line 7. Hand primer pump 11. Electric fuel pump
4. Fuel injection pump 8. Vent 12. Drain cock-tank

Figure 2. Fuel System Schematic Diagram-Series 670 Engines
with Distributor Type Fuel Injection Pumps
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NOTE: GALVANIZED PIPE
AND FITTINGS SHALL NOT
BE USED IN THE FUEL
SYSTEM. '

The.followin‘g items are used only on engines
equipped with safety controls or automatic
start and stop equipment:

A. Fuel shutoff solenoid valve
B. Pressure relief valve
C. Pressure bypass line

FUEL TANK TO PRIMARY

\ 4

/3

m

FILTER LINE - 3/8” (9.53 mm)
1.D.

\ 4

FUEL RETURN LINES [

~+————— Fuel return line must be separated a

minimum distance of 12”7 (30.4 cm) to
prevent air entrainmient at the suction in-
let of the fuel supply line.

FUEL SUPLY LINE TO BE AP-
» PROXIMATELY 1 ” (2540 mm)

MUST NOT BE LESS
THAN 5/16” (7.94) 1.D.

FROM BOTTOM OF TANK, OR AT A
DISTANCE TO ALLOW 5% OF TANK
VOLUME FOR SEDIMENT AND

WATER.
E-2878
- 1. Nozzle holder assembly 5. Drain cock 10. Pressure relief valve
‘2. Drip manifolds 6. Vent plug . 11. Transfer pump
3. Fuel return lines 7. Secondary filters _ 12. Hand primer pump
4, Primary filter with water 8. Fuel tank cap (vented type) 13. Fuel injection pump
separator 9. Fuel supply lines : 14. Injection lines

Figure 3. Fuel System Schematic Diagrams-Series 685 and 6138 Engines

with In-line Multiple Plunger Fuel Injection Pumps

body. This is necessary for lubrication. The
leaked fuel accumulates around the spindle
and into the spring compartment of the type
| nozzle holder. in the type 1l nozzle, the
leaked fuel accumulates in the pressure ad-
justing spring compartment. The fuel is re-
turned. ‘through fue!l drip manifold and fuei
return line -to the fuel tank. A regulating
vaive in transfer pump end of distributor
type pump or in the gallery of the multiple
plunger type injection pump allows
share of fuei to be by-passed back to tank:
Fuel by-passéd increases with engine speed.

Special care must be taken
of fuel, transfer to fuel tank, and keep-

in the storage

larger -
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“available as options.

ing fuel tank full to prevent condensation.

system will
nozzies. The

Foreign matter and water in
damage injection pump and
standard fuel filter(s) will clean the fuel.
When contamination is a serious problem,
additional  fuel filtering components are

Persons
and maintenance
recommendations:

responsible for engine operation
must follow these basic

1. Use fuel meeting specifications out-

lined in Topic 4.

2. Store. and handle fuel with care in

R
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E~-2801 E-3221 E~3264

NOTE 1: Some filters have an integral O-ring (4) at the bottom of the threads
(5) in the filter that screws onto the header insert (3) and do not re-
quire a separate O-ring. If type filter with separate O-ring, the re-
placement O-ring is packaged with the filter. Replace old O-ring with
new. :

NOTE 2: May be fuel filter only or fuel/water separator, depending upon type of
fuel filtering system.

NOTE 3: Some fuel filters have drain cocks, others do not have drain cocks. All
fuel/water separators have drain cocks.

1. Filter header (base) 4. 0-ring 7. Filter/water separator
2. Vent screw or plug 5. Threads 8. Drain cock or plug & o-ring
3. Threaded insert 6. Gasket 9. Filter
Figure 4. Fuel Filters and Fuel/Water Separators
clean conditions. tanks, changing filters and
before opening sediment drain
3. Maintain fuel oil filter(s). due to the presence of flam-

mable fluid.
4. Remove injection nozzles at prescribed
intervals, adjust opening pressure, A WARNING: Never use gasoline
check spray pattern. or other toxic or flammable
' fluids to clean parts.
5. Drain water from fuel/water separa-

tor, - fuel filter with drain cocks, and Filters and fuel/water separators are of the
tank daily. spin-on-disposable, throw-away type. The
fuel systems for the various engine series

6. Check injection pump timing. consist of a fuel filter only, a fuel/water

. separator and fiiter(s) or optional heavy du-

7. Keep all components securely tight- ty filter systems with addition filters and
ened on engine (specified torque). electric fue! pump.

8. Clean all parts and surrounding area Replace elements at 600 hours or 12 months
with a nontoxic and nonflammable sol- whichever occurs first, (more often when op-
vent before removing any part. Cover erating conditions warrant) or when filter be-
all openings immediately. come clogged. Clogged filters are usually in-

dicated by irregular engine performance,
B. FUEL FILTER AND FUEL/WATER

SEPARATOR
In warm weather, open the vent screw or plug
DANGER: Extinguish all smoking and the drain cocks of each filter and drain
materials, or open flames be- before starting the daily operations. In cold
fore checking and filling fuel weather, when there is the possibility that
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the condensed water will freeze, drain the
contaminants “shortly after the end “of dally
operations. ~Aliow the fllter to draln untll
the fuel’ runs clean

A hand primer is connected into the system
and is used’ to purge air from ‘system after
new filters are |nstalled or after other ser-
‘vice repalrs ’

All fuel supply and return line fittings at
the filter header have straight “threads’ ‘and
require O- rmgs to” prevent leakage Always
mspect O-rings before replacement

1. Filter  or Fuel/Water Separator Re-
newal : s b e .

a. Remove dirt from arq,_und filters.

b. Close fuel tank shut off valve if fuel
Ievel is ‘‘above level of fuel fllter

c. Remove filter(s) from base.
d. Inspect and‘ clean l_oa_se.

e. Apply a light coating of lubrlcatmg
oil to the"filter gasket Screw hew
filter by’ hand into" pOSlthh until
gasket contacts base of’ filter head.
Using hand pressure, tlghten fllter
1/2 to 3/4 of a turn ‘more.” CAUTION:
Do not use any tools o tighten fil-
ter. Always wuse ‘an All|s Chalmers
replacement fllter o

f. Open fuel tank shut off valve.

g- Prime fuel system. See paragraph D.

NOTE: Some filters have an integral gasket
or O-ring at 'the bottom of the threads that
screw onto the header 1nserts (flg "4, Item
3) and others have a sepa ‘ate O—rlng (4)
If separate type, it' is ‘p kaged with new
filter and the” old 0- rlng' ,st be removed
from  the. 1nsert (3) and
1nsta11ed

2. Heavy Duty Fuel Filters. and Water
Separator ’ oo ’

Heavy duty fuel filters are stan-
dard on larger englnes--Serles 685 and
6138--and are suggested “for use on
smaller engmes o‘peratlng ‘in &' dlrty
area.’ They' are similar" to llghter ‘du-
ty  units except two filters aré mount-
ed on' a common header ‘and’ work in par-
allel. Usually the water separator is
mounted separately and ahead of "fuel
fllters (Flg.?“‘l) Function 'and servic-
mg of heavy duty filter arrangement
is the same as for standard explamed
above

C. ELECTRIC FUEL TRANSFER PUMPS

A WARNING To prevent the pos-
51b111ty of bodily injury, al-
ways ' disconnect the battery-
to-ground cable before clean-
ing, repairing, disconnecting
Oor connecting any of the elec-
tr1ca1 cables

1. General

Transfer pumps are needed to draw
fuel” through heavy duty fuel filtering
system and 'when fuel tank is below en-
gine. "’ There are two types commonly
used (an 5)

Type 1 is of solid state electronic con-
trol-” cnrcultry and is non-serviceable.

Type 2, the interrupter type, has a
fifter |n the" bottom end. Replace fllter
oncm a year

2. Wiring

The pump is mternally grounded so
meunting sufaces “mist be clean and
free' from paint, rust ‘or oil. All wiring
from starter solenond to switches and
pump should be 12 gauge (2.06 mm)
stranded type

e DEW one 1n—v

4 b

IN

TYPE 2

E—324l

“1. Inlet : 3. Filter location
2 0ut'let 4. Coyer

Flgure 5 Electrlc Fuel Pumps

3. Mamtenance

Disassembly of type two electric fuel
transfer’pump for “yearly maintenance
is a service operation. It is best han—
dled by a “factory " trained mechanic at
your Allxs Chalmers dealer.

L ;
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D. PRIMING FUEL SYSTEM

Procedures vary for standard and optional
heavy duty filters.

1.

. Priming

Priming Low Pressure Fuel

Standard Filters

a. Check fuel level
shut off valve.

System--
in tank and open

b. Make certain all plugs, vent cocks
and line fittings on suction side of
fuel transfer pump are tight.

c. Open vent cock or plug (Fig. 1,
item 8), (Fig 2, Item 6) or (Fig. 3,
Item 6).

-d. Loosen locking screw on hand primer

pump (Figs. 1 and 2) and move
clamp to one side or unlock the prim-
er pump plunger (Fig. 3) by turning
it counterclockwise several turns.

e. Move prime-r' plunger back and forth
in pumping motion to fill filter with
fuel and expel air.

f. When .flow of fuel around vent is
bubble free, tighten securely.

g. Reposition primer pump clamp and
retighten locking screw.

. Priming Low Pressure Fuel System With

Heavy Duty Filters.

WARNING: Clean up all spilled
" fuel to prevent a potential
fire hazard and other unsafe
or slippery conditions.

All larger engines have heavy duty fil-
ters; on Series 433, 649, and 670 en-
gines they are optional.

a. Follow steps a, b, and. c covering
standard filter arrangements.

b. Disconnect load from engine.

c. With .vent cock open, turn key on
instrument panel to ON thus ener-
gizing electric fuel pump.

d. Operate pump until fuel free of air
bubbles appears at vent cock. Tight-
en vent cock and turn key to OFF
position.

Pressure Fuel

High System

This part of the system is usually self-
priming since any trapped air in injec-
tion pump is usually forced out through

the injection nozzle. If, however, en-
gine has run ‘out of fuel, been shut
down for an extended period, or has

had fuel injection lines removed, it may
be necessary to prime as follows:

a. Loosen fuel injection
nut attaching each

line connecting
line to corres-

43

A

ponding nozzie holder.

b. Place speed control in high speed
position and stop control in RUN po-
sition.

c. Energize starting motor. Do not op-

erate starting motor for more than 30
seconds at a time without pause of
two minutes to permit starter to cool.

d. When fuel flows from end of all high

pressure fuel injection lines, stop
starting motor. Connect lines to noz-
zle holders and tighten connection
nuts.

WARNING: Clean up all spilled
fuel to prevent a potential

fire hazard and other unsafe
or slippery conditions.

4. Servicing Priming Pumps

This is a ‘service function best handled
by a factory trained mechanic or your
Allis-Chalmers dealer.

E. FUEL INJECTION PUMP/GOVERNOR

Purpose of the
rately meter

is- to accu-
under high

injection pump
and deliver fuel

pressure to injection nozzles at a specific
timing to -correspond with engine firing cy-

cle

The

and within

period.
the

required injection
injection pumps are of two types,

distributor type and the in-line type.

1.

Roosa Master injection Pump

This distributor type fuel injection pump
incorporates iniet metering and opposed
plunger actuated by an internal cam ring
and automatic advance device. The pump
is self-lubricating except for the drive
shaft ball bearing which is splash-lubri~
cated by engine oil.

A mechanical-centrifugal type Iintegral
governor controls fuel delivery and
therefore engine speed. The governor is
driven directly off the pump. drive shaft

-without gearing. Shaft rotation is clock-

wise.

The transfer pump is of the positive dis-
placement vane type and is located un-
der the end cap opposite the rotor. The
end cap also houses a fuel inlet strainer
and pump regulator.

The electric solenoid mechanism within
the fuel pump opens or closes the me-
tering valve to permit or stop the flow
of fuel to the system. De-energizing the
solenoid shuts off all. fuel and stops en-
gine since mechanism is the energized-
to-run type (open when  energized).

American Bosch Injection Pump

This injection pump, as used on the 670
Engine Series, is a single plunger design
of the constant stroke, distributing
plunger, sleeve control type. It is flange
mounted and driven through a gear on
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the pump
(1:1 ratio).

The fuel supply pump draws fuel from
the tank, through a primary filter and
pumps the fuel through a final (secon-
dary) filter to the hydraulic head. Fuel
pressure in the head area is controlied
by a regulating valve in the supply
pump. An orifice tee Ilmlts the amount
of fuel returned to the tank.

camshaft at engine speed

. Robert Bosch Injection Pump

This injection pump is an in-line multi-
ple plunger type with constant stroke.
It is gear driven in clockwise direction.
Fuel delivery is varied by a control
rack which when moved, rotates the
control sleeve on each plunger thus
metering the fuel pumped to the nozzle-
holder assemblies.

A fuel transfer pump is mounted on. the
sides of the RBosch injéction pump. Its

" function is to draw fuel from the tank

through the fuel/water séparator and
force it through the fuel filters into the
xnjectlon pump. It; and the mechamcal
type governor are iubricated by oil sup-
ply line connected into enginé lube sys-
tem.

Fuel - Injection Pump/Gove‘r‘nQr‘ Adjust-

ments

All engines before leaving the factor‘y,
are equipped with carefully calibrated
injection pumps- and governors which
have been adjusted to a factory ap-
proved setting.

No lubrication or regularly scheduled
service, other than o;Ser‘ationaI checks,
are required on the governor assembly.
If engine speed is irregular, check fuel
system and all other engine adjustments
before having a factory trained mechan-
ic change governor setting.

~. It is not recommended to make adjust-

ments in field. lnjectlon pump should be
removed and turned over to your qual-
ified Allis-Chalmers dealer' for checking
and adjustment

NOTE: Pump failures due to unauthorized tam-
pering with seals; the maximum fuel adjust-
ment setting, or the control-lever high speed
stop. screw can violate the warranty of the
engine.

F.

FUEL INJECTION NOZZLE HOLDER

ASSEMBLY

Keep hands away from

WARNING: ) ,
nozzle tip when popping a noz-

Rev.

zle. The finely atomized fuel
is ejected with suff1c1ent
force to penetrate the skin
and cause blood poisoning. Also
wear safety glasses with side
shields or goggles when popping
a nozzle.
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WARNING: To prevent injury,
always turn the key switch or
stop control to the "OFF" po-
sition before cleaning, re-
pairing, or servicing the en-
gine.

WARNING: Never wuse gasoline

r other toxic or flammable
fluids to clean parts.

WARNING: Do not use your
hands to search for pressure

leaks. Fluid escaping under
pressure can ©penetrate skin.
. General

Each engine cylinder is provided with a
multi-hole differential needle, hydrau-
licaily lifted fuel injection nozzle holder
assembly (Fig. 6). The function of
each is to -direct a pre-metered quantity
of fuel from the injection pump into the
corresponding engine combustion cham-
ber in a highly atomized pre-deter-
mined spray pattern. '

Each nozzle assembly consists of the
nozzle holder " assembiy and the nozzle
assembly The holder positions the noz-
zle in the cylinder head and provides a
means of conducting fuel from injection
pump to the nozzle.

The type Il nozzle holder assembly has a
holder body (9), spacer (8), part of
shim kit on 870 series unit, pressure ad-
justing shims (7), adjusting spring (6),
spring seat (5), spacer assembly (valve
stop, includes 2 dowel pins) (4), nozzle
assembly (3), nut (2), and gasket (10)
used on 670 series engines. Washer (11),
and dust shield (12) are not components
of the, assembly.

The type | nozzle hoider assembly has a
steel body (10), two locating dowels
(11) (except series 6138 engines),
spindle (8), spindle spring (7), wear
washer (6), (except series 6138 en-
gmes) pressure adjusting screw (2),
adjusting locknut (3), protection cap (4)
and gaskets (5) (series 6138 engines on-
ly) nozzie retaining nut (15), and an
O-ring (9) located in an internal groove
of body spring compartment (except
series 6138 engines).

Nozzle assembly (14) consists of nozzle
assembly gasket (16), needie valve (12),
and nozzle body (13), in which are 4
spray orifices set 90° apart. The nozzle
valve is actuated hydraulically by fuel
delivered under pressure by injection
pump. Nozzle is positioned on holder by
two dowels (except Series 6138 engines),
so that the 4 spray orifices are in a
plane parallel to face of piston and noz-
zie fuel duct matches holder fuel duct.

Fuel " enters holder inlet passage, flows
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through holder fuel duct into nozzle
fuel duct and pressure chamber above
nozzle valve by spindle/spring, the
nozzle valve lifts off seat and fuel is
forced through orifices in the. nozzle
body end and into the corresponding
engine combustion chamber. The nozzie
valve is returned to its seat by spindle/
spring pressure when fuel injection
pump has ceased to deliver pressurized
fuel into nozzle holder. The combined
assemblies are self-lubricating.

Dust shields (17), are placed on each
nozzle holder of all- engines (except
Series 6138) to prevent moisture and
foreign matter from entering nozzle
holder bore in cylinder head.

2. Maintenance

At the hours of operation recommended
in Phase 5 of the maintenance schedule
(Topic 7), the fuel injection nozzles
should be removed, cleaned, tested,
and adjusted if necessary. This is a
service function best handled by a fac-
tory trained mechanic at your Allis-
Chalmers dealer.

G. CHECKING FUEL SYSTEM
g WARNING: Never service or ad-

just with the engine running
except as called for in the
Operation and Maintenance In-
struction Manual or Service
Manuals to keep from being
caught in moving parts or by a
moving machine.

WARNING: Do not use your hands

A to search for pressure leaks.
Fluid escaping under pressure
can penetrate skin.

Missing or uneven running of the engine,
excessive vibration, stalling when idling,
and loss of power are indications of insuffi-
cient fuel supply to the engine. Before mak-
ing any checks, be sure there is an ample
supply of clean fuel in tank and that fuel
shut off valve is open.

1. Check for Admission of Air Into Fuel
System .
Distributor Type Fuel Injection Pump

Remove fuel return line from fitting,
(Fig. 1 and. 2, ltem 3) in injection
pump cover. Insert length of hose into
container partially filled with fuel oil.
Run engine at about 1000 RPM and ob-
serve end of hose in container for bub-
bles. Excessive bubbling or foaming
indicates air being drawn into system.
Correct by tightening any loose low
pressure fuel oil connections and filter
connections. '

Multi-Plunger in-line Pump

Loosen the wvent screw in the fiiter
header (Fig. 3, Item 6). Crank the
engine with the starter. If fuel con-
taining bubbles is observed flowing
from the wvent screw, air is being
drawn into the system on the suction
side of the fuel supply pump. Correct
this situation by tightening any loose
connections between the supply pump
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and fuel tank. Check all lines and fit-
tings for tightness.

2. Chéck for Clogged Fuel Filter and
Clogged or Collapsed Fuel Lines

Any restriction in fuel lines will cause
loss of power, stalling, and rough op-
eration. A possible solution is to re-
move fuel filter, blow out all low pres-
sure lines with filtered compressed air,
and install a new filter. Any stoppage
should be purged from the affected
line, or if crimped, replaced. Further
checking is best done by a factory
trained mechanic with vacuum gauges.

To check high pressure lines between
fuel injection pump and nozzles, start
engine and loosen each line nut, one at
a time at each nozzle holder. If no fuel
is observed at loosened nut, line may
be clogged, crimped, or cracked. It
must be replaced.

WARNING: Clean up all spilled
fuel. to prevent a potential
fire hazard and other unsafe
or slippery conditions.

3. Checks for Inoperative Fuel Injection
Nozzles or Injection Pump

This is a service function best handled
by a trained mechanic at your Allis-
Chalmers dealer.

H. FUEL SYSTEM MAINTENANCE SCHEDULE

Phase 1 Maintenance—Daily

1. Inspect all lines and connections for
leaks, crimps, or damage and correct.

2. Check fuel ievel in tank.

3. Drain any water from fuel filters, fuel/
water separators, and fuel tank.

4, Check fuel filters.

5. Be sure to add only clean fuel as
specified.

Phase 4 Maintenance—Each 600 Hours/12
Months

1. Renew all fuel oil filters.

Phase 5 Maintenance—
Each 1000 Hours/24 Months
Series 685 and 6138 Engines
Each 1200 Hours/24 Months
Series 433 and 649 Engines
Each 1300 Hours/24 Months
Series 670 Engines

1. Remove, clean, test, and adjust fuel
injection nozzles to specified opening
pressure.

Phase 6 Maintenance—
Each 2250 Hours
Series 433 and 649 Engines
Each 2600 Hours
Series 670 Engines
Each 3000 Hours

Series 685 Engines
Each 4000 Hours
Series 6138 Engines

1. Remove and recondition fuel injection
nozzies.
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STYLE 'E!
NOZZLE HOLDER ASSEMBLY - Series 433 and 649 Engines
Type I - Lower Spring Type 1
n
9 7 6:M 5 . 3 2 . . \ .
[ "7 3 ,
w1 Degsmmoo)@og B
: ) SNV \‘ N d
STYLE 'K!'
NOZZLE HOLDER ASSEMBLY - Series 433 and £49 Engines .
Type tI - Lower Spring Type ]
|
' 9 7 3 2
/ _\ / \
& ] Begy g B
R "8 C ) -
STYLE "K'
NOZZLE HOLDER ASSEMBLY - Series 670 Englpes
Typeé |i - Lower Spring Type ]
T dbanhy m»»
’STYLE STYLE 'E’
NOZZLE-H HOLDER ASSEMBLY - Series 685 Engines
Type it - Lower Spring Type
1. Nozzle holder assembly - Type II 8. Spacer (shim) series 670 engines
2. Nozzle retaining nut 9. Holdér (steel body)
3. Nozzle assembly 10. Gasket - component of item 1 and/or
4. Spacer assembly (valve stop) 3 for series 670 & 685 engines
5. Spring seat 11. Washer (used on application)
6. Spring (pressure) 12. Dust shield (used on application)
7. Shims-(pressure adjysting) ’

12 13

/

14

NOZZLE HOLDER ASSEMBLY - Series 6138 Engmes

Type I - Upper Spr'mg Type
17
SEENOTE

NOTE: Item 16, Nozzle Gasket, not gsed on Series 433 and 649 Engines

NOZZLE HOLDER ASSEMBLY - Series 433, 649 670 and 685T Engines

Type i - Upper:Spring Type
: 1. Felt filter 10, Holder body
2. Pressure adJustmg screw 11. -Locating dowels
3. Locknut 12. Nozzle valve
4. Protection cap 13. Nozzle body
5. Gasket 14. Nozzle assembly
6. Wear washer 15. Nozzle retaining nut
7. Spring 16. Nozzle gasket
8. Spindle 17. Dust’'shield
E-3569 9. O-ring v

Figure 6. N_oz,v';le ‘Holder Assemblies
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NOZZLE HOLDER ASSEMBLIES
SPECIFICATIONS

STYLE 'K' .
TYPE 11 - LOWER SPRING TYPE
Nozzle Orifice Nozzle Openiné Nozzle Retaining
Engine Part Size Pressure - Nut Torgue
Series Number English Metric English Metric English Metric
433T & 4331 4063270 | 0.0130 in.|0.33mm | 3900-4050psi|26890-27920 kPa |32 Ib-ft 44Nm
649T & 6491 4063270 | 0.0130 in. |0.33mm | 3900-4050psi }26890-27920 kPa |32 Ib-ft 44Nm
670T & 6701 Std. | 4036654 | 0.0122 in.|0.31mm | 3950-4100psi 27230-28270 kPa |32 Ib-ft 44Nm
6701-200HP&Above | 4036652 | 0.0142 in.|0.36mm | 4200-4350psi 28960-29990 kPa |32 ib-ft 44Nm
STYLE 'E'
TYPE Il - LOWER SPRING TYPE
433T & 433| 4063266 | 0.0126 in. |0.32mm | 3842-4016psi|26500-27690 kPa |44 Ib-ft 60Nm
649T & 6491 4036266 | 0.0126 in. |0.32mm | 3842-4016psi{26500-27690 kPa |44 Ib-ft 60Nm
6851 : 4322412 | 0.0157 in. |0.40mm | 3800-3900psi|26200-26890 kPa |44 ib-ft 60Nm
TYPE | - UPPER SPRING TYPE
Nozzle Orifice Nozzle Opening Nozzle Retaining Locknut and
Engine Part Size Pressure Nut Torque Capnut_Torgue
Series Number English Metric English Metric English [Metric [English Metric
433T & 4331 4007787 | 0.013 in.| 0.34mm]3800-3850psi |26200-26545 kPa| 55 Ib-ft | 75SNm 55 ib-ft 75Nm
649T & 6491 4007787 10.013 in.| 0.34mm|3800-3850psi|26200-26545 kPa| 55 Ib-ft 75Nm 55 Ib-ft 75Nm
670T Gen. Drive (4035780 | 0.0138 in.| 0.35mm |3800-3850psi 26200-26545 kPa| 55 Ib-ft]|75Nm 55 Ib-ft 75Nm
670T & 6701 Power|4036042 {0.0126 in.| 0.32mm |3800-3850psi 26200-26545 kPa| 55 Ib-ft|75Nm 55 Ib-ft 75Nm
Unit Standard :
6701-200HP&Above |4035511 | 0.0148 in.|0.375mm |3800-3850psi 26200-26545 kPa| 55 |b-ft| 75Nm 55 Ib-ft 75Nm
685T 4320642 | 0.0148 in.}0.375mm |3800-3850psi |26200~26545 kPa| 55 Ib-ft 75Nm 55 ib-ft 75Nm
6138LT, T & | 4396705 | 0.0187 in.|0.475mm |4125 * 25psi [28441 * 172 kPa| 75 Ib-ft fl02Nm 75 Ib-ft | T02Nm
IF AN OPENING PRESSURE LOSS OF 15% BELOW MINIMUM IS OBSERVED THE ASSEMBLY
'SHOULD BE RE-ADJUSTED TO ORIGINAL SPECIFICATIONS. EXAMPLE 4200-(4200) (.15) = 3570

A REDUCTION OF UP TO 10
ASSEMBLY 1S PLACED

IN SER
MANCE. NEW ASSEMBLIES WILL LOSE OPENING PRESSURE
BLIES. NEVER ADJUST OPENING PRESSURE ABOVE THE SPECIFICATIONS TO OFFSE

2 IN OPENING PRESSURE CAN BE EXPECTED SHORTLY AFTER
VICE AND WILL NOT ADVERSELY AFFECT ENGINE PERFOR-
MORE RAPIDLY THAN USED ASSEM-

T THE IN-

ITIAL BREAK-IN PRESSURE LOSS. TO DO SO CAN CAUSE A SPRING TO BREAK, RESULTING

IN POSSIBLE ENGINE DAMAGE.

NOZZLE HOLD-DOWN CAPSCREW TORQUE 180 LB. INCH (20.34 Nm)

STYLE E
z-3568 SERIES 685 ENGINES

STYLE E

AREA OF
DIFFERENCE

STYLE K

SERIES 433,649 & 670 ENGINES

1. Fuel inlet

2. Elbow, adjustable (drip return manifold)
3. Banjo fitting (return manifold)

4. Flange - hold-down
5. Washer - hold-down
6. Dust shield

Figure 9. External View of the Type i - Lower Spring Type Assemblies
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TOPIC 11 LUBRICATION SYSTEM

A. GENERAL

WARNING: To prevent injury,

A always turn the key switch or
stop control to the "OFF" po-
sition before cleaning, re-
pairing, or servicing the en-
gine.

Your engine is pressure lubricated to keep
all internal parts moving freely and within
a designed temperature range. From the oil
pan reservoir, oil is pumped by the oil pump
driving gear in mesh with the -crankshaft
gear. The Allis-Chalmers oil pan design will
permit operation at angles up to 30°. Op-
tional design will permit hlgher‘ slant opera-
tion.

At full load speed and engine in normal con-
dition, oil pressure should range between 30
and 55 psi (207 and 379 kPa).

Engine oil keeps the pistons cool by direc-
tional jets in the upper main bearing support
of cylinder block or- top of connecting rods.
These jets direct a flow of oil onto the bot-
tom side of the piston domes. The oil is pro-
vided to jets through passage holes connect-
ed to annular oil groove in main bearing.

Volume of engine oil available for cooling and
lubrication must be maintained. Ojl level can
be checked when .engine is running or
stopped. Engine needs to be level before
checking oil level. '

Oil level gauge (dipstick) (Fig. 1) is stampéd
with two different oil leveis. One side is
stamped IDLING with ADD and FULL marks,
the other side is stamped STOPPED with ADD
and FULL marks. Engine should be stopped
at least five minutes to allow eil to drain in-
to pan before checking -levei. If level of oil
is low, add lubrication 0il to bring level up
to FULL mark. Use ‘only lubricating oil as
specified in TOPIC 4, Lubricant Recommenda-
tions.

System includes an engine breather tube to
vent inside of engine to atmosphere. |f tube
becomes clogged, vapors build up in engine
and pressure will-"force oil past crankcase
seals, dipstick, cylinder head, cover gasket,
etc.

< ADD :FULL IDLING — 3

<__“ADD FULL STOPPED }

Figure 1. Oil Level Gauge (Dipstick)
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Bypass va]ve-1ntegra] with f11ter
Lube oil filter

Filter base

0i1 cooler

Pwop

‘Figure 2. Standard Full Flow Oil Filter-
Series 433 Engmes i

B. FULL-FLOW OIL FILTER-.-STANDARQ

Maintenance of clean” 6il in the lubricating
system is mandatory. The full flow filters
(Figs. 2 through 6) are of two designs,
the throwaway type and the replaceable

~element type.

All filters have bypass valve built into

them, either in the filter. itself or the filter

header. If filters become blocked or should
oit become too thick in ‘cool weather, the
spring loaded bypass valve  permits unfil-
tered oil to flow dlr'ectly to the mam gal-
lery.

C. OPTIONAL BYPASS OlL FILTER

The remote-mounted bypass. oil filter (Figs.
7, 8 and 9) will assist the full flow filters
to remove impurities that cause sludge, acid
and varnish to form and to heip extend lu-
brication change period.: Only after labora-
tory analysis of oil should new change per-
iod be established.

Where supplied unmounted, mount the by-

pass filter on an englne support close to

engihe. Capacity of the bypass filter must

be added to r‘egular quantlty of: 0|I needed
for change

)
iﬁ
7
y



The filter capacities, when factory supplied,
are as follows:

Series 433 Engines—

Filter Capacity 4 qts. (3.78 Its.)
Series 649 Engines—

. Filter Capacity 4 qts. (3.78 Its.)

Series 670 Engines—

Filter Capacity 6 qts. (6.62 Its.)
Series 685 Engines— Spin-On Type

Single Can Filter Capacity 3 gts.

(2.9 Its.)
Series 685 Engines—Replaceable Element

Type

Filter Capacity 14 qts. (13.25 Its.)
Series 6138 Engines—

Filter Capacity 14 qts. (13.25 lIts.)

E-2763

1. Lube oil filter 4. Manifold
2. Bypass valve 5. Right header
3. Left header )

Figure 3. Standard Full Flow Oil Filters
Series 649 Engines

E-2150

1. Lube o0il filters
2. 0i1 cooler housing
3. Bypass valve

Figure 4. Standard Full Flow Oil Filters
Series 670 Engines
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TYPE 1_ |
SERIES 6138

E-1194

SERIES 685! & 6138
E-3497 .

1. Filter/element
2. Bypass valve
3. Filter header

4. Filter body w/drain
5. Center bolt & gasket

Figure 5. Serijes 685 & 6138 Engines
For Engines with Dry Exhaust Manifolds

D. DRAINING, CHANGING FILTER AND

FILLING LUBRICATING SYSTEM

At regular intervals lubricant must be
changed and new filters installed. Periods
are recommended in Topic 4, Lubricant
Fuel—Coolant Recommendations.

1. Always operate engine until coolant is
at minimum operating temperature. Re-
move piug from oil pan and let all oil
drain out.

2. Thoroughly clean alt filters and sur-

rounding areas.

3. Removing and Replacing Filters (Full
Flow)

a. Throw-away'Spin-on Type Filters
(Figs. 2, 3, 4, 5 and 6)




(1) Unscrew filters from base as-
semblies and discard.

(2) Apply light coat of engine oil to
gasket on both new filters and
screw in by hand until gasket
contacts surface of base assem-
bly. Continue to tighten at least
1/2 turn with hand pressure on-
ly. Never use tools to tighten
full flow oil filters. To be sure,
always use Allis-Chalmers re-
placement filters.

b. Replaceable Element Type Filters
(Figs. 5 and 6).

(1) The filters are similar in con-
struction except for the con-
figuration of the filter headers
and location of the center bolts,

(2) Thoroughly clean filter header,
filter bodies, and surrounding
area. Remove drain plugs from
bodies and allow filters to
drain.

E~2951 .
el : - 5
1. Vent plug 9. Element support g
2. Sealing washer 10. Filter housing -
3. Cover 11. Drain cock
4. Cover gasket 12. Inlet check valve
5. Cover clamp 13. Sealing washers
6. Element 14, Outlet check valve
7. Plug orfice 15. Brackets )
8. OQutlet past

Figure 7. Optiondl Bypass Filter-Typical of

.TY'PE 1 Ser‘ies”>433‘, 649, and 670 Engines
SERI'E.S 6138 A WARNING: Never use gasoline or - -
: other toxic or flammable flu-

ids to clean parts.

(3) Remove centerbolits, filter bod- ) .
ies, and filter elements from fii-
ter . header as an assembly.

(4) Remove and discard body gas-
kets. .

(5) Remove and inspect filter ele-
. ment. If clogged, do not try to
clean. Discard old element.

E-1173

E-2020  TYPE 2
E-3497 SERIES 685l

(6) Thoeroughly wash and dry the

] ' filter body. Install new ele-
1. Filter/element 4. Filter body w/drain ment.
2. Bypass valve 5. Center bolt & gasket o
3. Filter header - (7) Reinstall entire assembly, using
Figure 6. Series 685 & 6138 Engines new gaskets. Tighten center-
For Engines with Water Cooled’ boits to 45 or 50 Ib-ft. (61 to
Exhaust Manifolds 80 Nm). Reinstall drain plugs.




4., Removing Optional Bypass Type Filter 8. Stop engine. Allow oil to drain into oil
Element (Figs. 7 and 8). pan and check oil level with dipstick.
Add more oil if necessary.

a. Loosen vent plug or cover and open
drain cock, allow filter to drain. Re-
move cover clamp and lift cover from
housing. Take off cover gasket.

b. Remove element:

(1) Figure 7 type filter by unscrew-
ing element (6) (counterclock-
wise) from outlet post (8) and
lift from housing.

(2) Figure 8 type filter by unscrew-
ing (counterclockwise) support
assembly (4) from center tube
and lift from housing.

c. Clean interior of housing and tight-
en drain cock.

d. Element kit includes new cover gas-
ket. install this gasket in -lip of fil- 10
ter housing or cover.

e. Install element:

(1) Figure 7 type filter-insert ele-
ment and turn clockwise until

firmly seated. B-2243
1. Cover 7. Cage
(2) Figure 8 type filter-insert ele- g gover' g?sket g g[.)mng
ment in bhousing. Install sup- - vover clamp - pisc
port assembly (4) and tighten 4. Support assembly 10. Brackets
securely. 5. E!ement 11. SheU
6. Ring 12. Drain cock

f. Install cover clamp and tighten se-

curely. Figure 8. Optional Bypass Filter

Series 685 and 6138 ‘Engines

g. Tighten vent plug and drain cock.

h. Figure 9 - spin-on type. To replace )
(install to header) oil gasket with 5
lubricant, screw on until gasket con- :"
tacts base (header), then tighten ) Be 2
one (1) additional turn. Prepare en-
gine for start and check for leaks.

O

" 5. Install engine oil pan drain plug and
fill pan to full mark on oil level dip-
stick with specified quantity of oil. g
On engines with bypass filter, add ad- : o /\
ditional oil to accomodate the filter. See

Paragraph C, above, for filter capaci- . /\

ties. 3

6. Crank engine 15 seconds, but do not

::tligf-; t:ndasigr'e uﬁ:})mpzsfe t;"';?lg ec:‘f if\g 1. Filter/element 3. Full flow units
o pump 9 2. Header model 6851
components.

Figure 9. Spin-On Type
7. Start engine. After five minutes, with Bypass Lube Oil Filter - 1st use Model 685!
engine running, check filters for leaks Unit may be factory instalied or also
and proper installation. available for remote mounting
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E. ENGINE OlL COOLER

This unit is discussed in detail as part of
the cooling system. See Topic 9,

F. OlL PRESSURE REGULATOR VALVE

The lubricating oil pressure regulating valve
located in the side of the cylinder bigck main-
tains stabilized oil pressure within lubé sys-
tem. When pressure éxceeds valve setting,
valve piston is forced open and oil is by-
passed directly into pan.

Keeping lubricating system free from sludge
and foreign matter will prevent valve mal-
function. If valve sticks open, a sharp drop
in engine oil pressure will occur. A sharp
rise indicates a wvaive that does not opeh.
To service oil pressire regulator (recom-
mended at Phase 7  Maintenance Schedule)
consult service manual.

G. LUBRICATING SYSTEM
MAINTENANCE SCHEDULE

Lubricating oil must be of best quality and
of proper SAE weight for prevailing ambient
temperature - (refer to Topic 4). Keep oil
free of water and abrasives by proper hand-
ling and storageé.

1. Check oil level in pan.

2. Add oil if necessary.
3. Inspect engine for evidence of oil leaks
and repair if necessary. '
Phase 2 Maintenance-Each 100 Hours
1. Replace engine lubricating oil.
2. Replace full flow oil filters.
If engine is equipped with optional by-
pass filter, see Phase 3 Maintenance be-
low. . :
Phase 3 Maintenance-Each 250 Hours
1. Replace engine lubricating oil.
2. Replace full flow filters.

3. Replace optional bypass filter element.

, Phase 4 Maintenance-Each 600 Hours

1. Remové breather tube. Clean with sol-
vent and blow out with compressed
air.

Phase 7 Maintenance

1. Service oil pressure regulator.

Ty
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TOPIC 12 ENGINE

A. GENERAL
A WARNING: To prevent the pos-

sibility of bodily injury, al-
ways disconnect the battery-
to-ground cable before clean-
ing, repairing, disconnecting
or connecting any of the elec-
trical cables.

A conventional electrical system (Figs. 1 and
2) included the starter, the alternator or
generator, voltage ' regulator, and a wet
cell-type storage battery. Systems with al-
ternators have a negative ground. Systems
with generators can have either negative or
positive grounds depending upon owner re-
quirements.

NOTE: The electrical components are supplied
by either the OEM or Allis-Chalmers. The
data following is for equipment assembled on
engine by Allis-Chalmers.

The battery is the storage plant for the
electrical  energy and must be kept fully
charged. Energy drained from the battery
is replaced by the alternator. Too much pow-
er output will usually burn out the alter-
nator or damage the battery. To prevent
this, a voltage regulator is connected into
the circuit.

IMPORTANT: When any work is performed on the
electrical system, disconnect the battery
ground to prevent short circuit.

B. ELECTRICAL SYSTEM WARRANTY
AND ADJUSTMENT

Manufacturing suppliers of the battery,
starter, alternator, and regulator are re-
sponsible for same during warranty period.
Any claim must be directed to them, not
Allis-Chalmers. Each item has its own name-
plate for identification. Manufacturers of
such equipment have iocal dealers who can
make reasonable adjustments or replace-
ments.

C. BATTERY

WARNING: Batteries contain sul-
furic acid.” Shield your eyes
when working near the battery
to protect against possible
spilling of the acid solution.
"In case of acid contact with
skin, eyes or clothing, flush
immediately with water for a
minimum of fifteen minutes. Get
medical attention immediately.

A WARNING: Be sure to connect
booster cables to the proper
_terminals: + to + and - to -,

at both ends. Avoid shorting

ELECTRICAL SYSTEM
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cable clamps.

DANGER: Flammable wvapors. Ex-
tinguish all smoking materials
and open flames before check-
ing and filling batteries. Do
not check battery by sparking.

A

1. If liquid level is low, add distilled water
to bring level in each cell up to bottom
of filler hole. Do not overfill. CAUTION:
In freezing weather, never fill battery
after operation. Water will not mix with
acid and may freeze. Always fill battery
before putting engine into operation.

2. Always be sure filler plugs are tight and
plug vents are open.

3. Check external condition of battery and
cables. Keep clean by scrubbing with
soda solution and brush. After foaming
stops, flush with clean water. Be sure
plugs are tight when cleaning battery.
After cleaning, apply thin coat of wvas-
eline to posts and cable terminals.

4. Regularly check charge or specific grav-
ity of battery fiuid with hydrometer.
Follow instructions on instrument care-
fully and correct for temperature of flu-
id being tested.

5. In cold weather, keep batteries fully
charged because an uncharged battery

will freeze at 18°F (-8°C). A half
charged battery will freeze at -31°F
(-36°C).

E-3240°

SERIES 433
and 649 ENGINES

SERIES 670, 685
and 6138 ENGINES]

Cable (ground)

Starter solenoid

Cable (to positive post of battery)
To starter switch

Self-grounded

W N

Figure 1. Starter




D. STARTING MOTOR

1.

3.

General

Heavy duty type, 12 or 24 volt, with
over-running clutch, the starting mot-
ors supplied are ssmple and positive in
action (Fig. 1). A solenoid switch for
closing the starting circuit is an inte-
gral part of the unit.’ A shift lever in
the drive housing is linked to the sole-
noid switch so that lever operation not
only closes circuit between battery and

starter, it also shifts starter motor
drive pinion into ‘mesh with flywheel
ring gear. When energized, it cranks
the engine. After engine star‘ts, and
shift lever is released, the géars are
disengaged and de-energized starter

motor stops. Do not operate crankmg
motor continuously for more than 30 se-
conds without pausing for at least"two
minutes. Lenger application will cause
overheatihg and motor fallure

Removal and Installation

This is a service function best handled
by a qualified mechanic or your Allis-
Chalmers dealer.

Maintenance

a. During start up, note motor action.
Pinion gear should miesh with ring
gear, After engine starts and motor
switch opens, starter motor should
stop operation.

b. If starter motor cranks slowly or not
at all, check battery charge, defec-
tive battery cablés, poor connec-
tions, defective motor, or low tem-
perature.

c. Normal periodic ch'ecks include in-
vestigation of battery condltnon,
cable and connectins, starting mo-
tor; solenoid switch, motor mounting.

d. Star‘ter motor bearings are lubricated
only at time of dlsassembly or re-
‘pair. This is a service function as is
replacement of brushes or commuta-
tor cleéaning.

E. ALTERNATOR/GENERATOR WITH

VOLTAGE REGULATOR (ALL TYPES)

1.

General

All Allis-Chalmers engines require elec-
trical power for operation and control.
Each uses an alternator or generator
driven by the engme to provide an
electrical power source and a voltage
regulator to monitor the flow of current
back into the electrical systém to re-
charge the storage battery.
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COMBINATION

OPTIONAL HOURMETER

STARTING AID TACHOMETER

g EE = )+

KEY SWITCH tﬁOTE 1] L
____..J \ )
<-SEE NOTE 3! \

A HOURMETER

ETHER
STARTING AID
. BUTTON

i .

i SEE

| =—NotE2 | [= -l-
1| | AMMETER =

| @

AR STARTER
HEATER BUTTON
BUTTON

AIR. .
HEATER
SEE
NOTE 31—
AIR A
HEATER | —
SOLENOID
: L= ALTERNATOR WITH oiL
| ! L REGULATOR PRESSURE
| {INYERNA PRESSUS
STARTER
GROUND 1;:' i
WIRE TO 4/

E-3227

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

STARTER  |g—

BATTERY

TO SAFETY SWITCH CIRCUIT, CUSTOMER
AUXTLIARY CIRCUIT RELAY, OR FUEL
INJECTION PUMP SHUTOFF SOLENOID.

IF KEY SWITCH IS OMITTED, CONNECT AIR
HEATER SWITCH TO NEGATIVE SIDE OF
AMMETER.

(WARNING) THE OPTIONAL ETHER
STARTING AID MUST NOT BE USED

WITH ELECTRIC ATR HEATER. EXPLOSION
AND FIRE MAY TAKE PLACE IF USED
TOGETHER.

IF ENGINE IS POWERING A GENERATOR
SET, DISREGARD THIS WIRING DIAGRAM
AND REFER TO THE DC WIRING DIAGRAM
SPECIFIED FOR THE GENERATOR SET.

STANDARD ELECTRICAL COMPONENTS
ARE. 12 VOLT. OPTIONAL 24 VOLT ELEC-
TRICAL COMPONENTS ARE AVAILABIE.

ALTERNATOR WITH INTERNAL

- VOLTAGE REGULATOR

Figure 2. Alternator wnth Internal Regulator

Wirin

Diagram (Negative Ground System) -
Serles 33, 649 and 670 Engines

N
£



With an alternator as the power source
the regulator can be integral with the
alternator or mounted as a separate
unit.

The regulator function in the charging
circuit is to limit alternator or generator
voltage to a pre-set value by controlling
the alternator/generator field current.
The wvoltage limitation is determined by
the regulator adjustment. Once set, the
voltage remains practically constant be-
cause regulator is unaffected by length
of service, temperature or alternator/
generator output.

IMPORTANT: Ground polarity of regulator and
ground polarity of the battery must be the
same. Do not attempt to polarize the alter-
nator. Do not ground alternator output ter-
minal. Never operate regulator and alternator
without battery in circuit. Never short be-
tween regulator terminals and ground.

2. Maintenance

Only inspection of the alternator or
generator for loose bolts, loose drive
pulley or loose belt drive is usually
necessary. After these have been
checked and unit still runs noisely, re-
move unit from engine and return to
manufacturer for service or replacement
unit.

‘Voltage regulator also requires minimum
maintenance. If voltage fluctuates indi-
cating . dirty contacts, they should be
cleaned. Before cleaning, make sure
voltage fluctuation is not due. to loose
connections. Use strip of No. 400 sili-
cone carbide paper,’ folded over. Pull
back and forth between contact points.
After cleaning, wash with trichloroe-
thane or alcohol to remove residue. Re-
peat process if necessary. Contacts are
of soft material. and must never be
cleaned with a file.

NO.2 R
TERMINAL  TERMINAL
NO.1
TERMINAL

BATL
TERMINAL

E-3270

Figure 3. Alternator with !nternal Volt
Regulator-Series 433, 645, and 670 Engines’
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E.

If voltage regulator develops -additional
trouble, it must be replaced as an as-
sembly.

ALTERNATOR WITH INTERNAL

REGULATOR SERIES 433, 649 AND
670 ENGINES

. General (Figs. 2 and 3)

This configuration has a regulator of
solid state type and is enclosed in a
solid mold mounted along with the brush
holder assembly on the slip ring end of
alternator. Six rectifier diodes change
AC voltage to DC which appears at BAT
(battery) terminal of alternator. Rotor
runs on ball bearings with grease re-

|\ ATAETER HOURMETER

&

‘E-2902

NOTE: IF ENGINE IS POWERING A GENERATOR SET,

BUTTON BUTTON

ETHER
% STARTER STARTING AID

ETHER
VOLTAGE REGULATOR STARTING AID
Ol

D

KEY SWITCH

K]

L
PRESSURE
SWITCH

STARTER

BATTERY

DISREGARD THIS WIRING DIAGRAM AND
REFER TO THE DC WIRING DIAGRAM SPE~
CIFIED FOR THE GENERATOR SET.

SO W N

Ground wire
Retay terminal CAUTION: Do not ground
relay terminal
Field terminal (2)
Indicator light terminal (1)
- Battery terminal
Ground terminal

Figure 4. Alternators with two Unit Type

Regulator-(Negative Ground
System) Wiring Diagram-Series
685 and 6138 Engines




serve to eliminate need for periodic Iu-
brication.

2. Maintenance

Service should be limited to general
instructions; paragraph E-2. No regula-
tor maintenance is required. Can be ré-
moved as a complete element anly.

G. ALTERNATOR WITH. EXTERNAL
MOUNTED VOLTAGE REGULATOR
SERIES 685 AND. 6138 ENGINES

1. General (Figs. 4, 5 and 6)

Construction of this alternator is similar
to preceding paragraph (F) but is used
with a two unit separately mounted vol-
tage regulator.

The regulatér has 4 slip connection type
terminals. A projection on connector
body serves to latch assembly together
and prevent disconnection by lifting
slightly on latch.

AIMPORTANT: Do not polarize .alternator after
installation or at any other time.

2. Maintenance

Service is limited to instructions in

paragraph E-2.

H. ALTERNATORS .WITH INTERNAL
REGULATORS SERIES 685 AND 6138
ENGINES

1. General (Figs. 7, 8, 9, 10 and 11)

Alternator with internal voltage regula-
tors used with this engine séries are of
two types:

a. One type, (Fig. 8) contains solid
state regulator - mbinted inside slip
ring end frame:. Régulator voltage
setting can be adjusted. Two brushes
carry current through the two siip
rings to fiéld coil 6n rotor. Rectifier
bridge corinected to stator windings

contain six diodes and eléctrically
changes the stator a.c. voltages
which appear at output terminat.

Field current is supplied through a
diode trio - alse  connected to the
stator windings.

b. The other type alternator (Fig. 9)
is a self-rectifying, brushless unit
with: built=in Vvoltage regulator. Reg-
ulator voitdge setting can be adjust-
ed. Only moveable part in assembly
is the. rotor.

Both .‘types of alternators require
only one: wire to connect the charg-
ing system to the battery, along
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E-2292

«

Figure 5. Alternator with Two Unit Regulatoi-

3. Leads -
4. Alternator

1. Regulator
2. Connector

Seéries 685 and 6138 Engines

B wWN -

Field relay unit 5. No. 2 terminal
Voltage regulator unit 6. No. 3 terminal
Latch ‘ 7. No. 4 terminal
F terminal

\
S

Figurée 6. Two Unit Voltage Regulator-
Series 685 and 6138 Engines




ETHER
STARTING AID
BUTTON
HOURMETER

QOO

| .

ETHER :
STARTING AID

AMMETER
STARTER
% BUTTON

S

KEY SWITCH

ALTERNATOR

= -l

OlL
PRESSURE
SWITCH

STARTER

BATTERY

E-2902

NOTE: IF ENGINE IS POWERING A GENERATOR
SET, DISREGARD THIS WIRING DIAGRAM
AND REFER TO THE DC WIRING DIAGRAM
SPECIFIED FOR THE GENERATOR SET.

1. Output terminal
2. Relay "R" terminal CAUTION: Do not
ground relay terminal

Figure 7. Alternators with Internal Regulator-

(Negative Ground Systems) Wiring
Diagram-Series 685 and 6138 Engines

with ~adequate ground return. Both
have extra large grease reservoirs
with adequate lubricant supply. No

periodic maintenance is required.

- Do not polarize alternator after installation
or at any other time.

2. Alternator/Voltage Regulator Adjustment
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E-2910

1. "R" terminal
2. "BAT" terminal
3. Voltage adjustment cap

Figure 8. Alternator Integral Voltage
Regulator (Brush Type)
Series 685 and 6138 Engines

E~-2910

1. "R" terminal
2. "BAT" terminal

Figure 9. Alternator Integral Voltage
Regulator (Brushless Type)
Series 685 and 6138 Engines

a. Integral Regulator Brush Type.
Setting can be adjusted externally by
repositioning the voltage adjustment
cap in slip ring end frame (Fig. 10).

"LO" position is lowest voltage regular

Rev. 1




VOLTAGE
ADJUSTMENT —(
CAP

ENLARGED VIEW
VOLTAGE ADJUSTMENT

CAP SHOWN IN
"MEDIUM HIGH" (3) POS'l'I'ION_

E~-2908

Figure 10. Aiternatok/vbltagiAdjustment
(Br‘ush Type)-Series 6’85 Engines

setting, "2" position is medium low,
"3" position is medium high, ‘and
"HI" position is highest voltage reg-
ulator setting. ' :

Make adjustment by removing voltage ‘
adjusting cap and rotating in 90° E-2910

increments. Then reinsert cap in ‘Figure 11. Alternator/Voltage ‘Adjustment

connector body. o (Brushless Type)-Geries 685 and 5138 Engines

b. Integral Regulator Brushless Type battery, a voltage regulator to prevent

battery overcharge and high voltage,
and a current regulator to protect gen-
erator of alternator from overioads.

Regulator setting can be adjusted
externally (Fig. 11). ‘

Remove pipe plug from alternator.

Turn adjusting screw one or two NOTE: Whenever generator has been removed or
notches clockwise to raise voltage regulator leads have been disconnected and
setting for undercharged battery. recomnected, generator MUST be polarized be-
Replace pipe plug. : fore engine is started to prevent severe -

regulator damage.
After making adjustment change,

check for an improved battery con- 2. Polarizing the generator (Fig. 13). .

- dition over a service period of rea-
sohable length, such as a week.

3. Maintenance

Service s'ﬁould be limited to instructions
in paragraph E-2. ‘ '

|. DC GENERATOR WITH SEPARATELY
"MOUNTED VOLTAGE REGULATOR
SERIES 685 AND 6138 ENGINES -

1. General (Figs. 12, 13 and 14).

_The d.c. generator is. of brush type
‘design.  The 'voltage regulator (Figs:
13 and "14)"is an electromagnetic relay
of the vibrating type. It has a cutout
relay which connects and disconnects

Rev. 1. .
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Using short jumper lead, momentarily
touch the jumper from BAT to GEN ter-
minal of the regulator. A solid contact is
required.- A flash. or arc will be noticed
when arc is removed.

A CAUTION: Do not test or op-

erate generator on an open
circuit. If it should be ne-
cessary to operate generator
without being connected to the
batteries, it should be short
circuited. Disconnect the lead
connected to the GEN terminal
of regulator  and .connect to
any convenient ground to ac-
complish the short circuit.




AMMETER

STARTER
st

e

VOLTAGE

REGULATOR VOLTAGE

REGULATOR |

ZO

\C/ STARTER

BATTERY

BATTERY

NEGATIVE GROUND SYSTEM POSITIVE GROUND SYSTEM
E-2861 R — , ,

NOTE: IF ENGINE IS POWERING A GENERATOR SET, DISREGARD THIS WIRING DIAGRAM AND REFER
TO DC WIRING DIAGRAM SPECIFIED FOR THE GENERATOR SET.

1. Ground wire 2. Negative terminal 3. Positive terminal

E_j_gtire 12. DC Generator with Voltage Regulator Wiring Diagram (Negative and
Positive Ground System) Series 685 and 6138 Engines

3. Generator Maintenance 4. Regulator Maintenance
Periodically, the communicator should be Do not attempt service on regulator due
inspected and cleaned. If necessary ' to fluctuating voitage until after check-
clean only with #00 sandpaper, never ing for loose connections or high re-
use emery cloth. Also inspect brushes sistance elsewhere in the system.
for wear. If sandpaper is used, wipe
clean with a dry cloth. Cleaning of regulator contacts is the only

maintenance suggested. A sooty or dis-
colored appearance of contacts is normal
after a short operational period. How-
ever, if voltage fluctuates, as evidenced

Should communicator be rough, out-of-
round, or have high mica it must be
turned down by an authorized mechanic

or your Allis-Chalmers dealer. by unsteady volt-meter indication,
If generator has  oil cups, lubricate contacts may have excessive resistance
with 3 to 5 drops of engine oil at each or be sticking thus requiring cleaning
engine oil renewal interval. ' and possible readjustment (Fig. 14).
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»L/BAT GEN FLD \
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E-2632

1. General regulator 2. Jumper lead

Figure 13. Polarizing Circuit Diagram

~(DC_Generator ONLY)-SERIES

685 AND 6138 ENGINES

NOTE: Never use emery cloth or sandpaper
to clean contact points. This will change
the gap between contacts and will have to
be re-adjusted to the correct gap.

Using a spoon or riffle file, clean the
larde flat point focated  on the armature
of the voltage regulator (4) and a sim-
ilar flat point on the upper contact
support of current regulator (2). The
second point will require the most at-
tention. All oxides must be removed
and pure metal exposed. On regulators
which have the flat contact point on
armature, loosen upper bracket mount-
ing screws (8) so that bracket can be
tilted t© one side for cleaning. On
regulators with the fiat contact on up-
per contact bracket, .bracket. must be
removed for cleaning of points.
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E-2877

Cutout relay

Current regulator

Spoon or riffler file
Armature

Large flat point

Contact mounting bracket
Voltage regulator
Mounting bracket screws

OO WN -

Figure 14. Cleaning Voltage Regulator Contact

Points-DC generator)-Series 685
and 6138 Engines

The small soft-alloy contact points on up-~ »

per contact support bracket of voltage
regulator and the point on the armature
of current regulator, do not oxidize.
They may be cleaned using crocus cloth
or a finé abrasive material. After clean-
ing any contact points be sure to wash
thoroughly with clean trichloroethane to
remove any foreign material remaining
on contact surfaces.

J. DRIVE BELT ADJUSTMENT

See Cooling System, Topic 9, Paragraph J.




TOPIC 13 INTAKE AND

SAFETY PRECAUTIONS

WARNING: No unauthorized per-
son must be allowed to service
or maintain this machine. Study
the Operation and Maintenance
manuals before starting, oper-
ating, maintaining, fueling, or
servicing this machine.

WARNING: Wear safety glasses
with side  shields or goggles
when using compressed air for

A

cleaning to reduce the danger

of personal injury from flying
particles. Limit the pressure
to 30 psi (207 kPa) according
to OSHA requirements.

WARNING: Never use gasoline or
other toxic or flammable fluids
to clean parts.

WARNING: To prevent injury, al-

A
A

ways turn the key switch or
stop control to the "OFF" po-.
sition before cleaning, re-
pairing, or servicing the en-
gine.

‘) WARNING: Study this manual
through before starting, op-
erating, maintaining, fueling
or servicing this machine.

A. GENERAL

The intake and exhaust systems consist of
these components that convey clean air to
engine cylinders and exhaust gases to atmos-
phere. The intake side includes an air clean-
er, compressor side of the turbocharger, in-
take manifold, and intake valves. The ex-
haust side has exhaust valves, exhaust man-
ifold, turbine side of the turbocharger,
muffler, and exhaust piping extensions.

It is important that an ample supply of fresh
air be provided to the combustion chambers.
Insufficient air will limit the amount of fuel
engine can burn and lead to power loss, ex-
cessive smoke, high fuel consumption and
perhaps, engine failure.

At the same time, restriction of the exhaust
system will cause back pressure with poor
engine performance and shortened engine
life. Measurement of exhaust pressure will
indicate whether or not capacity of system is
adequate. This can be performed best by a
factory trained mechanic or your Allis-
Chalmers dealer. .

In general,
should include no sharp angles in any piping
and have a minimum of turns. Pipe size must

your exhaust and intake system
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EXHAUST SYSTEMS

HT-51048A

1. Stack cap 5. Dust cup/cover

2. Air inlet 6. Clamp ay.

" 3. Air outlet 7. Vacuator

4. Body 8. Latch (Integral)

Figure 1. Dry - Air Cleaner
(Single Element)

never be less than diameter of exhaust out-
let opening. The system must be kept clear
of any obstruction at all times.

B. AIR CLEANERS (Optional Equipment)

The air cleaner is employed to remove dust
and dirt from air to be used by the engine.
Engine life depends largely on efficiency of
air cleaner. Rapid wear of cylinder sleeves,
pistons, and ‘rings will result from inade-
quate air filtration.

Regardless of type of filter applied, fre-
quency of element removal, and servicing
is depenent upon amount and type of dust
and foreign material in the air close to en-
gine. You can never over service the air
filter.

Air cleaners as supplied on Allis-Chalmers
engines are normally by selection of normal
duty versus heavy duty. When specified,
units may also include a moisture and dust
unloader wvalve, commonly called vacuator.

1. Dry - Re-Cleanable Type

The air cleaner (Figs. 1 thru 5) s
mounted horizontally with stack in ver-
tical position. The unit is composed of

a stack cap, air inlet, single or dual
elements, baffle and dust cap, clamp
assembly, air outlet and vacuator

where specified.




HT-53630

1. Wing nut 4. Dust cup

2. Dust cup bottom 5. Cup gasket
3. Baffle 6. Clamp assembly

Figure 2. Baffle and Dust Cup Details

Inspect air cleaner body periodically
for dents, cracks, etc. Also check for
damaged gaskets, hoses, loose hose
clamps, and leaks that may allow air to
enter engine without first passing
through filter element. Correct any such
condition immediately or replace faulty
parts. , : /

Inspect dust cap daily or prior to op-
eration. Never ‘allow dust level to build
up to less than 1 inch (25.4 mm) from
slot in dust cap baffle. o )

a. Cleaning Air Filter Cup
(1) Clean exterior of air cleaner
(Fig. 1) and surrounding area.

(2) Loosen clamp assembly (Item 6)
and ‘remove dust cup (Fig. 2,
Itér_n 4).

(3) Loosen wing nut (Fig. 2, Item 1)
~ and remove baffle from dust cup.

(4) Empty dirt from cup. Clean cup
and baffle. ' T '

(5) Remove foreign = material from
- around filter element.

(6) A'srsemble baffle to dust cup.
Tighten wing nut. ' .

(7) Position dust cup as marked with
arrows and word TOP up (Fig.
2) on air cleaner body and tight-
en clamp ~assembly securely.
b. Replacing Fi!'_cer Element

Clean or replace filter element when
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HT-51053

1. Element gasket 3. Gasket washer
2. Filter element 4. Wing screw

Figure 3. Removing Filter Element

HT-51054

1. Nozzle 3. Filter e]ement

2. Pre-cleaning fins

Figure 4. Cleaning Filter Element

HT-51056

Figure 5. Inspecting Filter Element




Clamp assembly

Baffle
Wing nut

Outer element

Wing nut

11.
12.

Inner element (safety)
0-Ring/Gasket (if
specified

13. Housing Body

Cleaner (Two Element Type)

E~2950
1. Air cleaner assembly 6.
2. Service indicator 7.
3. Inlet cap 8.
4. Vacuator (dust unloader valve) 9.
5. Dust cup 10.
Figure 6. Dry Air
red signal covers exposed section
of window on air filter indicator

(Fig. 8).

(1) Remove dust cup.

(2) Remove wing screw: (Fig. 3, Item
4) and gasket washer (3). Re-
move filter element (2).

(3) Inspect element gasket (1) for
damage.

(4) Instali new or clean element.

(5) Inspect cup gasket and replace if

©  damaged. )

(6) Reinstall dust cup assembly with
top up.

(7) Reset service indicator by press-

ing reset button on top of indi-
cator.

The filter element can be cleaned
by dry cleaning or washed for
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additional service life.

c. Cleaning Filter Element

M

(2)

(3)

Pre~-cleaning fins on filter element
are not removable.

Direct jet of clean air up and
down pleats on clean air side of
element, (Fig. 4). Maintain rea-
sonable distance between nozzie
and element. Air pressure at noz-
zle must not exceed 100 psi (689
kPa). .

If element is oily and soot laden,
wash with filter cleaner available
at your Allis-Chalmers dealer. Mix
2 ounces (56.7 g) of cleaner with
small amount of cool water. Add.
warm (70°F to 100°F) (21° to
38°C) water until wvolume equals
one gallon (3.79 Its). The warmer
the solution, the better it will
clean. Immerse element and soak
for 15 minutes. Remove and rinse
with clear running tap water. Air




1. Rain cap 6.
2. Vertical air inlet 7.
3. Pre-cleaner panel 8.
4. Dust bin 9.
5. Dust d1scharge valve 10.

Moisture separator
Cartridge

Fastner
Clamp
Housing

11. Reducer adaptor
12. Tube
13. Service indi cator

FigUre 7. Dry Air Cleaner - Tube Type Cartrid‘ge

dry thoroughly Do not heat to
dry. A fan or air draft can be
used to speed drymg

(4) Inspect element for damage after
dry cleaning or washlng by plac-
ing a bright light inside element
(Fig. 5). Any thin rupture,
spot, or pin._ hole renders filter
unfit for further use.

Never cleann filter more than 6
times.

2. Dry - Air Cleaner (‘l‘Wo Element Typ‘e)

For mmlmum mamtenance and extra pro-
tection,’ thlS air cleaner features two el-
ements plus automatlc dust and moisture
elimination from dust cup through an
unloader valve.

For service of the two element type
(Fig. 6):

a. Servuce outer element and dust cup
as m precedmg paragraph

b. Never clean mner element Replace-
ment ‘after each third outer replace-
ment or if serv:ce indicator sugnal

i mdlcates a clogged filter after a new
or cleaned outer ‘element has been
installed.

c. To remove lnner element first re-

move outér efement.
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d. Unscrew wing nut (10) and pull in-
ner element from housing.

e. Clean‘ interior of housing and check
housing to dust cup gasket for con-
dition and proper seat.

f. Install new inner element and tlght—
en with wing nut.

g. Replace outer element and dust. cup
with unloader valve in down posi-
tion.

h. Check to be sure. lips of unioader
valve are . directed - outward and
clear of debris.

i. Reset service indicator. Start and
run_engine at, high speed idle.. In-
dicator red s:gnal should not be in
sight denoting a clean . air cleaner.

. Air Cleaner - Tube Type Cartridge

The ‘air cleaner (Fig. 7) consists of
a housing, cartridge, moisture separa-
tor, or optional pre-cleaner with self-
cleanmg dust bin and vertical air inlet
with rain cap. Dust is ejected automat-
ically from pre=-cleaner through flexible
discharger valvé (5). Unit also has
service indicator (Fig. 8).

P




Periodic external inspection should be
made for dents, cracks, damaged hoses,
or gaskets, loose clamps or any leaking
that would allow air to enter engine
without passing through cleaner. Any
damage must be corrected immediately.

Under norma! conditions, the pre-
cleaner (3) is self-cleaned. Under ex-
treme adverse conditions, it may re-
quire cleaning by steam, washing, or
blowing clean air back through the front

‘of the cyclonic tubes and dust bin.

Do not clean cartridge (7). Experience
shows attempts by washing, shaking,
or compressed air result in undetected
damage.

The moisture eliminator (6) can be
cleaned as is .the  pre-cleaner (3).
Make . certain all foreign matter and
moisture is drained through holes in
the bottom.

a. Replacing air cleaner cartridge:

(1) If applicable, loosen clamp fast-
ners (8 & 9) in housing (10),
remove vertical air inlet adaptor
and rain cap (1 & 2).

(2) Remove moisture separator (6)
or pre-cleaner (3) depending on
specifications of the unit.

(3) Insert fingers into cartridge
openings and loosen all four
corners of cartridge, one at a
time, by pulling straight out at
each corner. After breaking seal,
remove cartridge (7) by pulling
straight out and slightly up so
it clears sealing frame. Discard
cartridge.

Do not .clean dirty element. In-
spect for soot or oil. If soot is
- inside tubes, check for leaks in
engine - exhaust - system. If oily
fitm is present, check for fumes
escaping from breather tube.
Correct these conditions before
new element is installed.

(4) Remove all foreign matter from
inside total air cleaner unit and
dust discharge valve.

(5) Inspect new cartridge for ship-
ping damage prior to installation.

(6) Install new cartridge into hous-
ing. Avoid hitting cartridge
tubes against sealing flange.
Firmly press all edges and corn-
ers of cartridge against sealing
flange with fingers to effect
positive seal. Do not pound cen-
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E-2417
1. Reset button 4. Connector with
2. Red signal sintered filter
3. Window 5. Sintered filter

Ei_gure 8. Air Filter Service I[ndicator

ter of cartridge under any cir-
cumstances.

(7) Tighten fasteners finger tight.
Then, turn fastener 1.5 turns
with tool. Tighten in sequence to
assure uniform seating procedure.

Should later inspection of fasten-
ers indicate that they are at less
than specified torque, probable
cause is a slight set in plastic
face of element. This does not
necessarily  impare the seal. Do
not retighten unless very loose
because preset seal could be
broken.

(8) Make certain all connections are

tight. Reset service indicator
(Fig. 8) by pressing reset but-
ton (1).

4. Air Filter Service Indicator

This gauge provides the engine operator
with a visual signal indicating the need
for filter service or element replacement.
It is factory set.

As pressure flow in the air duct follow-
ing the filter decreases, the red signal
of the indicator gradually moves up in
the window (Fig. 8, Item 3). When fuily
exposed, it locks in position denoting
need for air cleaner service or filter




element replacement. After servicing,
reset signal by ‘pressing reset button
(1) on top of service indicator.

If seals in indicator should rupture,
filter in connector (4) ‘will temporarily
prevent dust from entering systems.
Entire service indicator should then be
replaced. ‘ k

¢ FLOW OF AIR THROUGH
COMPRESSOR INTAKE

< FLOW OF ENGINE EXHAUST
GASES THROUGH TURBINE

T-31708

Compression housing
Impelier =~
Turbine housing
Turbine wheel
Exbaust manifold
Intake manifold'

Figure 9_. Turbocharger Operation Diagram

C. TURBOCHARGER

The power of an internal combustion engine
is governed in part by the volume of air en-
tering the combustion chamber. Most engines

are naturally aspirated and rely on atmos-
pheric pressure to move fresh air through
filters and manifold to inlet valves. The tur-
bocharger is used to increase power output
by increasing air supply to cylinders. It is a
highly efficient, rugged, and simply designed
exhaust driven blower incorporating a singie
stage radial inflow turbine wheel mounted on
a common shaft with a single stage centrifugal
compressor impeller. ‘The rotating parts are
precision balanced and rotate in the center
housing. A turbine housing, and a compressor
housing are mounted on each side of the cen-
ter housing (Fig. 9).

1. Operation

During engine operation, filtered air
enters turbocharger at center of com-
pressor housing and is forced under
pressure to the intake manifold and from
there through inlet valves.

After combustion, the exhaust gases
collect in the manifold and flow to tur-
bine side of turbocharger. These hot,
expanded gases move rapidly through
turbine housing causing turbine wheel to
spin. The turbine wheel ‘drives the com~
pressor wheel through a common single
shaft.

The turbocharger responds directly to
engine loads. During ' heavy load/lug-
ging,. increased flow of exhaust gases
turns turbine wheel faster c¢ausing com-
pressor impeller to turn faster and sup-
ply more air to intake manifold. Con-
versely, with light engine load, flow of
gases decrease and less fresh air is
pumped into intake manifold. Lubrication
and cooling of the turbocharger shaft is
critical. Filtered engine oil does this job
by circulation through bearing housing
at normal oil pump pressure.

IMPORTANT: Never operate engine with air in-
let or exhaust elbow removed from turbocharg-
er. Clothing or foreign matter can be drawn
into compressor inlet. Discharged carbon
particles and hot gases exiting from turbine
outlet can cause personal injury.

2. Effect of Altitude on Turbocharged
Engines

Each thousand- feet (304.8 mm) of al-

titude rise will cause a 1% decrease of
horsepower output. After pre-deter-
mined altitude is reached, the engine
must be derated  and maximum fuel set-
ting reduced. This is a service function
handled best by. -a factory trained me-

chanic or  your Allis-Chalmers dealer.
3. Turbocharger Maintenance

There are no specific maintenance pro-
cedures required for the turbocharger.

i’



Its successful, trouble-free opera-
tion is dependent upon the air intake
filtering system, ‘and the engine lubri-
cation system. Therefore, it is most im-
portant to make sure of maintenance in

these two areas. Continuous inspec-.

tion and monitoring is necessary.

.CAUTION: If engine has been in storage for
several months or more, it is recommended

that 3 to 4 ounces (85 to 113 g) of lubricant
be placed in oil inlet of center housing. Al-
so fill oil inlet line with oil. Do this be-
fore operating engine.

The exhaust system should be rigidly
mounted and free from leaks due to
ruptured gaskets, cracks, or loose
connections.
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D.

INTAKE AND EXHAUST SYSTEM
MAINTENANCE SCHEDULE

Phase 1: Maintenance-Dain

1.

Inspect complete system for any external
damage such as dents, leaks, loose fit-
tings and correct.

Empty and clean dust cup and baffle
in air cleaner.

. Check air cleaner service indicator and’

change filter element if necessary.

If air cleaner has no service indicator,
inspect filter on regular schedule.

Phase 6: Maintenance

1.

Conduct a major inspection of turbo-
charger by an experienced mechanic or
your Allis-Chalmers dealer.




TOPIC 14 COLD WEATHER STARTING AIDS

SAFETY PRECAUTIONS

DANGER: Do rnot use
fluid with electric air heater.
Explosion and personal
could result.

WARNING: Starting. fluid 1is
flammable. Do not puncture or
burn containers. Follow pre-
cautions printed on containers
for sterage and disposal.

presence of flammable flulds

DANGER: Flammable Vapors-Ex-
tinguish all smoking material
and open flames before check-
ing and filling batteries. Do
not check battery by sparking.

WARNING: To prevent injury,
always turn the key switch or

A
A
A
A

stop control to the "QOFF" po-
sition before cleaning, re-
pairing, or servieing the en-
gine.

A GENERAL

Two types of cold weathei" starting aids are
available as options. One Iis manually oper-

starting.

injury

DANGER: Do not use match_es,
.lighters, or torches for a ..
light source when inspecting
or vrepairing engine due to

ated, the other is electrically operated. Both
use a very volatile fluid stored under pres-
sure in a can or tank.

The discharger or control ‘is mounted on or
near the engine control panel.” The spray.
nozzle is connected to the dlscharge by a
length of nylon tubing. It is positioned Jo]
that sprayed starting fluid is distributed
proportionally to all cylinders.

A

DANGER: Starting fluid is ex-
tremely flammable. Store away
from heat,  sparks, or open
flame. Avoid contact of fluid
with skin and do not breathe
fumes. Observe  precautions
printed on container.

IMPORTANT: Be sure tubing is supported so it
does not contact surfaces or areas where it
may be damaged by mechanical action or wvi-
bration.

B. HANDLING PRECAUTIONS

it

1. Do not heat fuel cylinders.

2. When discharge is being tested or in-
spected and is not instalied in engine,
do not discharge spray into confined
area or near an open flame.

]
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CAUTION: Install the spray jet in the
opening provided. in the intake manifold.
Installing it in the turbocharger to in-
take manifold crossover pipe will damage
the engine.

E-2539
1. Discharge tube 4. Fuel cylinder 7. Mounting clamp
2. Spray fitting 5. Electric push button 8. O-ring
3. Manual control lever 6. Discharge valve assembly 9. Cap

Eigﬁu_r'e 1.

C_ol,d,‘ Weather‘ Starting Aid
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. Ether

component  of starting fluid is
toxic. Avoid breathing of fumes.

Never puncture or incinerate cyl-
inder.
. When fuel cylinder (Fig. 1, Item 4)

is removed from discharger valve as-.

sembly (6), always keep top of valve
assembly . covered .with provided plas-
tic cap (9) attached to chain to pre-
vent entrance of foreign matter into
valve assembly.

If the starting aid is removed from en-
gine, first disconnect the tube from
spray fitting. Then, remove spray fit-
ting from air intake system and replace
with a pipe plug.

C. FUEL CYLINDER INSTALLATION

1.

. Place O-ring (furnished)
chamber well. :

Remove plastic 'cap from top of dis-
charge valve assembly.

in metering

Install fuel cylinder by placing in po-
sition to engage threads. Screw hand
tight. Secure cylinder with clamp. Fol-
low instructions on cylinder.

D. OPERATION OF DISCHARGER

See Topic 6, paragraph B.

E. MAINTENANCE

The ether starting aid is of rugged con-
struction and ordinarily does not require

servicing.
damage,

Should assembly sustain major
remove and replace complete unit.
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. Periodically

. When replacing empty fuel cylinder, wipe

dirt from around valve inlet and follow
instructions in preceding paragraph C.

. Periodically remove fuel cylinder and lu-

bricate the valve.

check all connections for
leaks, all mounting bolts and clamps for
tightness.

. Periodically test for proper functioning

by disconnecting the spray fitting from
engine air inlet system. The side of fit-
ting is marked (chisel mark) to indicate
location of spray orifices. Replace the
fitting with location mark in same po-
sition.

Réassemble spr‘ay fitting tube.

. Actuate system. A fine, mist-like spray

should be emitted from the orifice in
spray fitting.

F. TROUBLESHOOTING

inoperable conditions exist,
following:

perform the

. Check fuel cylinder for hand tightness

and check fuel supply. An empty cyli-
inder weighs 17 ounces (0.48 kg), a full
cylinder weighs 37 ounces (1.05 kg).
Make sure fuel cylinder is tight. If
empty, replace.

If system is still not functioning, re-
place entire assembly.




TOPIC 15 SAFETY CONTROLS

SAFETY PRECAUTIONS

WARNING: To prevent the pos-

51b111ty of bodily injury, al-

ways disconnect the battery-to- ‘

ground cable before cleaning,
repairing, disconnecting or
connecting any of the elec-
trical cables.

WARNING: Never use gasoline or
other toxic or flammable flu-
ids to clean parts.

A

A. GENERAL

Optional engine safety controls (Fig. 1) au-
tomatically stop, the engine when oil pressure
drops below safe operating pressure of cool-
ant rises above a safe preset limit. Thus
these controls protect engine from damage.
To meet owners requirements, various tcom-
binations of safety components are avallable

including an oil pressure safety $witch
gauge, water temperature saféty-switch
gauge, and electric fuel shut off valve.

The safety-switch gauges are wired to ener-

gnze the electric fuel shut off solenoid which -

is of the "energized to run' (open) type.

B. OIL PRESSURE SWITCH-GAUGE
1. Operation

The oil pressure switch gauge is a
combination oil pressure gauge and safe-
ty switch. The visable peinter in dial
indicates engine oil pressure. The gauge

is connected by a tube directly to the
engine oil gallery. If pressure drops be-
low 10 to 15 psi (64 to 103 kPa) lowest
safe operating range, the pointer moves
to the low pressure range of the switch-
gauge. At this point, the contact in the
switch-gauge opens and the electric fuel
shut off solenoid is de-energized. in
turn, the shut off arm spring in the
Roosa Master injection pump forces the
metering valve to the no-fuel position
and stops the engine. On engines with
Robert Bosch injection pumps, the fuel
shut off solenoid valve stops engine
when all fuel in the injection pump is
expended.

Once engine has stopped, the switch-~
gauge contact will remain open until en-

gine oil pressure exceeds 20 psi (138
kPa). .
NOTE: To start engine magnetic switch reset

button must be held, IN until engine starts
and o0il pressure exceeds 20 psi (138 kPa).
At this pressure, the normally open contact
in the switch-gauge closes to complete circuit
to fuel solenoid.

2. Adjustment

The switch-gauge is factory adjusted to
shut down engine when oil pressure
drops below 10 to 15 psi (64 to 103 kPa).
This setting can be changed to compen-
sate for change in operating pressure.
The setting change is best done by a
factory trained mechanjc or your Allis-
Chaimers dealer.

HIGH- WATER TEMPERATURE
SAFETY SWITCH-GAUGE

LOW Oil. PRESSURE
SAFETY SWITCH-GAUGE

WARNING HORN

OPTIONAL
T
ageuT C Q] | soLenOD 5 T
RESET (] H 5] ST L7 _L_L.:l
BUTTON S0 R § = o T |
TO BATTERY 7] 2
. TERMINAL OF l L1 I | 8
ALTERNATOR . 11 - —T .
v FUSE - 5 AMP , | J
I L : _]  WARNING HORN RELAY
| I R |

E-3232

CURRENT TYPE SAFETY SHUTDOWN SWITCH-GAUGES OF
THE POINTER CONTACT TYPE WITH’ MAGNETIC SWITCH

Figur‘e 1.

Safety Controls-Schematic Wiring Diagram
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CAUTION
INSTALL WITH ARROW
UP - TO PREVENT
MOISTURE COLLECTION
IN CASE

K COIL SWITCH BATTER{\
w, C S B
- — { WIRING DIAGRAM
Ll \ .
E-3231 3 : .

1. Reset button
2. Panel

3. Fuse (BUS SFE-14)
4. Armature

5. Armature latch

Figure 2. Magnetic Switch-Used with Current and First Type Safety Switch-Gauges

C. COOLANT TEMPERATURE SWITCH-
GAUGE

1. Operation

This gauge is a combination coolant
temperature indicator and safety switch.
The gauge is connected directly into the
engine cooling system at rear of ther-
mostat housing by a heat bulb and cap-
illary tube. !f coolant temperature rises
excessively, pointer in dial moves to
high temperature range. At this point,
the normally closed contact in the
switch-gauge opens to de-energize the
electric fuel shut off solenoid and the
engine stops when fuel in injection
pump is exhausted. While pointer re-
mains in high range, it is impossible to
start engine. Coolant must drop to safe
range before contact in the switch-
gauge will close.

2. Adjustment

Coolant temperature switch-gauge is
factory adjusted to shut off engine when
temperature reaches 205° to 210°F (96°
to 99°C). This setting can be changed
to compensate for altitude variation that
effect boiling effect boiling point of
water. Setting change should be done
by a qualified mechanic or your Allis-
Chalmers dealer.

D. STARTING AND STOPPING WITH
SAFETY CONTROLS

1. Starting

a. Disconnect all' load from engine.
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b. Place stop control (if applicable) or
key switch to ON position.

c. Place throttle in full load position.
d. Where applicable, press air heater
switch as in paragraph B, Topic 6,

Operating instructions.

e. Press starter button and magnetic
switch reset button (Fig. 2) simultan-
eously and hold until engine starts-
No longer than 30 seconds on the
starter switch. It is necessary to hold
magnetic switch button until oil pres-
sure reaches 20 psi (138 kPa).

f. Once engine is firing on most cyl-
inders, move throttle to fast idle and
allow engine to warm up before apply-
ing load.

g. Within a few seconds after starting
engine, oil pressure should exceed
10 psi (69 kPa). If it does not, stop
engine, locate and correct cause. Af-
ter warm up, the oil pressure should
be between 30 to 50 psi (207 to 379
kPa) at full load.

Stopping

a. Move throttle slowly to slow idle and
disengage load.

b. Return idle to fast and allow engine
to run at least 5 minutes to cool
gradually.

c. Position stop control (switch if ap-

plicable) to OFF position.
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1. Number 12 size wire (furnished by customer)
2. 1/2 std. pipe tap for conduit, this side only
3. Trumpet to base retaining nut

Figure 3. Warning Horn

d. Cover exhaust pipes to prevent rain
from entering engine.

E. AUTOMATIC SAFETY ENGINE
SHUTDOWN -

1. High Coolant Temperature

IT high temperature should activate the
water temperature switch-gauge and
shut down engine, it is impossible to
restart engine until coolant temperature
is lowered to safe level and switch-
gauge closes. :

2. Low Oil Pressure

If shut down is due to low engine oil
pressure, locate source of trouble and
make repairs before attempting to re-
start unit.

F. GAUGE CIRCUIT TROUBLESHOOTING
CHECKS .= =

If fuel and electrical systems and the oil and
coolant levels have been checked, and engine
is still not normal:

1. Check entire control panel for loose
electrical fittings, tube connections,
and/or gum varnish and dirt deposits in
damper unit on back of switch-gauge.

2. Any further testing should be handled
by a qualified mechanic or your Aliis-
Chalmers dealer. ‘

G. WARNING HORN & WARNING HORN
RELAY C T

1. Warning.Horn

A 12 or 24 volt DC warning horn is em-
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ployed to give audible signal in con-
junction with engine shut down due to
high coolant temperature, low engine oil
pressure, and/or excessive speed.

The horn (Fig. 3) is shipped unmounted
to enable owner to mount in convenient
location less than 100 feet (30.48m) from
engine.

HT-50578

1. Prong type
connector

2. Sound adjusting
screw

Figure‘4. Warning Horn Adjusting

For easy mounting, remove horn and wvi-
brator coil assembly from base (Fig. 3)
by loosening large retaining nut until it
is free from base. Pull horn straight out
to disengage prong-type (Fig. 4) con-
venient location. Reinstall by rever-
sing procedure. The horn sound is ad-




justable.. Change if necessary by turn-
ing sound adjusting screw (Fig. 4).

. Warning Horn Relay

Before engine is started, those with a
safety control off-on toggle switch must
have it placed in ON position. The horn
will sound until the by-pass button is
pressed IN and the warning horn relay
is energized thus causing the contacts
to open the circuit to the horn. When
engine starts, the operator releases by-
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pass button. By this time, engine oil
pressure should exceed 20 psi (138 kPa)
and the low oil pressure safety control
contacts have closed, the warning horn
relay remains energized, and its contacts
are held open.

Upon engine safety shut down, contacts
in safety controls open, the warning
horn relay is de-energized and its cir-
cuit closed—completing the electrical
circuit to the horn. It will sound until
safety control off-on .toggle switch is
placed in off position.




TOPIC 16 ENGINE ACCESSORIES

SAFETY PRECAUTIONS

WARNING: To prevent injury,
always turn the key switch or
stop control to the "OFF" po-

sition before cleaning, re-
pairing, or servicing the en-
gine. .

ﬁ WARNING: No wunauthorized per-

son must be allowed to servide
or maintain this machine. Study
the Operation and Maintenance
. manuals before starting, oper-
ating, maintaining, fueling, or
servicing this machine.

‘) WARNING: Do not check or adjust
belts when engine is running.

A. AIR COMPRESSOR

The air compressors
equipment are single stage, . reciprocating
piston type with capacities of either 7.5
cu. ft./min. (3.4 cu. m/sec.) or 12 cu. ft./
min. (5.7 cu. m/sec.). All compressors are

available as optional

Compressor assembly
Coclant supply

Coolant return to engine
Air to compressor
Governor

0i1 drain

Capscrews and lockwashers
"Drive gear

0-ring

Gear retaining nut and cotter pin
Drain piug - coolant

= SO0 N OYUT B Nt

.

Figure 1. Air Compressor
Gear Driven For 433, 649 and 670
series Engines
(Piping is typical)
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Lubricating oil hose/tube
Governor

Coolant inlet hose/tube
Coolant ocutlet hose/tube

Air inlet tube

Air compressor cylinder head
Air compressor drive belt
Adjustable pitch pulley

ONAC N

Figure 2. Air Compressors
685 and 6138 Series Engines

(Piping is typical)

2 cylinder in line. The compressors used on
the 433, 649 and 670 series engine are located
on the left side of the engine and are driven
off of the camshaft gear. The compressors
used on the 685 and 6138 series engine are
belt driven and normally mounted on the
right hand side of the engine.

Compressor is lubricated by a continuous
flow of oil from engine main oii gallery
through external oil line. Excess oil spilis
down and drains directly back to engine
through the hollow mounting bracket or
drain lines.

Inlet air is obtained through tube connecting
inlet part of compressor to engine air inlet
manifold. Thus air is cleansed by engine air
filter.

The current compressor is cooled in two
ways. ‘The head is cooled by the engine's

ry
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cooling system. The block is air cooled by
external fins. Coolant piping is such that
compressor head is drained when engine
coolant is drained. On the first type com-
pressors, a. drain cock is provided and must
be drained separately to prevent freezing.

The compressor runs continuously while en-
gine is running. Actual compression of air is
controlled by a governor (Fig. 3). It starts
and stops compression by loading or unioad-
ing when reservoir (air storage tank) pres-
sure reaches preset limits. The governor is
spring actuated.

Air reservoir must be supplied by customer.

1. Compressor drive belt is properly ad-
justed when it can be pressed inward
1/2 inch (12.7 mm) at half-way point.
To adjust:

a. Remove capscrew attaching lock
plate to pulley front section and re-
move lockplate (Fig. 4).

b. Hold pulley rear section stationery
and turn pulley front section clock-
wise to tighten; counterclockwise to
loosen.

c. When correct belt tension is ob-
tained, turn. pulley front section as
necessary to align nearest capscrew
holes with notches in pulley hub.

d. Install lockplate in position on hub.
Secure to pulley front section with
capscrews.

2. Belt Replacement

a. Remove capscrews, lockwashers, and
locking plate securing front half of

pulley.

b. Remove front half of pulley by turn-
ing counterclockwise. Slip off the old
belt.

c. Position new belt in fan puiley and
rear half of compressor pulley.

d. Install front half of pulley.

e. Adjust front haif of pulley for ten-
sion as in paragraph c and d above.

3. Air Compressor Maintenance

Phase 1 Maintenance-Daily

a. Drain moisture from air reservoir
(storage tank) before start of op-
eration.

Phase 2 Maintenance-Each 100 Hours/
6 Months

a. Check drive belt alignment.

b. Check tightness of mounting bolts.
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T-36633 - L
1. Cover 6. Unloader port
2. Adjusting screw 7. Mounting hole
3. Adjusting screw locknut 8. Filters
4. Mounting hole 9. Reservoir

~ port

Figure 3. Air Compressor Governor

c. Check for clean supply of air. All
connections must be secure and not

leaking. ;

d. Check oil and coolant lines for leaks
or damage.

e. Make certain compressor fins are

clean and not clogged.

Phase 3 Maintenance — Each 600 Hours/12
Months

a. Clean governor air filters in place by
using small brush and small amount of
trichloroethyliene solution.

NOTE: Filters should be cleaned in place. Do
not remove unless they are damaged. They may
be removed and replaced with new ones by in-

stalling new filters using end of pencil to
seat them in governor body.

Phase 4 Maintenance—Each 1,000 Hours

a. Remove compressor head and dis-
charge head fitting. Inspect discharge
ports and line for carbon deposits. If
excessive, clean or replace.

b. Remove and clean external lubricating
oil line.

c. Remove compressor from mounting.

Clean interior of hollow base and oil
return hole. .

When leakage in air system is not ex-
cessive, failure of compressor to de-
liver adequate air pressure usually
denotes efficiency loss due to wear.
Another sign of wear is presence of
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1. Adjustable pulley assembly !
2. Stationary pulley half HT-52379 o
3. Adjustable pulley half : -
4. Pulley lockplate 1. Throw-out collar lube fitting
5. Capscrew 2. Clutch access cover
) 3. Clutch operating lever

Figure 4. Adjustable Pulley Assembly 4. Pilot bearing lube fitting

, ' : 5. Operating lever shaft Tube fitting

excessive oil in water bled from air 6. Shaft bearing lube fitting
in reservoir tank. In either case, :
compressor should be replaced or Figure 5. Power Take-off Clutch -

rebuilt.

B. POWER TAKE-OFF CLUTCH

The clutches (Figs. 5 and 6) are either
standard or heavy duty having single, dou-
ble, or triple dry type clutch plates with an
over-center engaging action. A shifting col-
lar and bearing mechanism, carried on power
take-off shaft, is operated by clutch lever
to engage or disengage the clutch. A thread-
ed adjusting yoke provides means to maintain
adjustment to compensate for clutch wear.

Ctutch should engage with a definite over-
center '"snap" and require an appreciable

push on. operating lever for engagement. If ~
"snap" is not evident, or clutch slips under
load, adjust clutch immediately. = v
If clutch is heavy duty type (Fig. 6), when a
engine  is first put into operation make cer- E-2876
tain" the oil for the shaft bearings is to the : :
proper level. ‘Check with dipstick gauge lo- 1. Throw-out collar Tube fitting
cated in the bearing carrier. 2. Clutch access cover
3. Clutch operating lever
Aiways refer”to instructions in clutch ad- 4. Pilot bearing Jube fitting
justment access .cover. ‘ 5. Drain plug ° SR
6. Operating leyer shaft lube fitting
1. Power )Take-off Clutch  Adjustment 7. 0i1 level galge
(Fig. 7 RS
a. Shut engine off/down and remove ac- Figure Gf ﬁspwsrwlﬁkg:?%%’:gg;geavy Duty
cess cover and ggskgt. Shaft Bearings .
b. Disengage clutch. Turn clutch shaft R I 3
until  adjusting lock * pin may be adjusting yoke clockwise to tighten, (-
reached through opening in housing. opposite to'’ loosen, as necessary.
’ ‘ Moving two or three notches is usually

c. Pull adjusting lock pin out and turn sufficient.
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HT-52375

V/‘)

Adjusting yoke

Clutch back plate

Clutch adjusting lock pin
Power take-off housing

BN

Figure 7. Clutch Adjustment

d. Lock adjusting vyokes in place by
inserting adjusting lock pin into
nearest notch in clutch back plate.
Clutch should engage with definite
over center snap.

e. Replace access cover and gasket.
N 2. Maintenance
Phase 1—Maintenance Daily

a. Lubricate throw-out collar through
fitting on tapered parts of housing.
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(Fig. 4 and 5, Item 1) Refer to topic
4 for grease recommendations.

Phase 2 — Maintenance — Each 100 Hours/
. 6 Months

a. Lubricate the pilot bearings, through
the fitting in clutch shaft. Sealed-for-
life pilot bearing should not be lubri-
cated. Damage to engine thrust bear-
ing could result from trapped grease
pressure. Clutch shaft is not normally

drilled. If drilled, a plug(s) should
be installed to prevent inadvertent
greasing.

b. Lubricate shaft bearings through fit-
ting on housing hub.

c. Lubricate operating lever shaft.

d. Check clutch adjustment. If clutch
slips under load or has no over cen-
ter snap, adjust immediately. ’

Phase 4 — Maintenance — Heavy Duty
Clutch (Fig. 6) Each 500 Hours
a. Change oil that lubricates tapered

roller bearing. The drain and filler
plugs are located in the bearing
carrier.

Use a good grade of SAE 30 engine
oil with an APE classification of SD
or CA (formerly MS or DG) or better.
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The information contained herein is general in nature
and is not intended for specific application pur-
poses. Allis-Chalmers reserves the right to make
changes in specifications shown herein, add im-
provements, or discontinue manufacture at any time
without notice or obligation.







