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FOREWORD

THIS MANUAL IS PROVIDED TO GIVE THE OPERATOR ESSENTIAL INFORMATION
REGARDING PROPER OPERATION AND MAINTENANCE OF ALLIS CHALMERS DIE-
SEL ENGINES AND AUXILIARY EQUIPMENT

THE MANUAL CONTAINS INFORMATION AND INSTRUCTIONS ON FROPER 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 MAINTEMANCE 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 HNAS TAKEN PRECAUTIONS IN THE DESIGN OF THE EQUIP-
MENT TO SAFEGUARD AGAINST DIRT AND OTHER FOREIGN MATERTIALS FROM
REACHING THE WORKING PARTS UNDER NORMAL OPFRATING CONDITIQNS. THE
OPERATOR 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’
INTERVALS, FUEL SPECIFICATIONS, MAINTENANCE OF FILTERS, AIR CLEAI-
ER 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 FURNISH
MODEL AND ENGINE SERIAL NUMBER WHEN ORDERING PARTS,

MANY OWNERS OF ALLIS-CHALMERS EQUIPMENT RELY UPON THE SERVICE DE-
PARTMENT OF CUR DEALERS FOR ALL WORK OTHER THAN ROUTINE MAINTEN-
ANCE AND ADJUSTMENT. THIS PRACTICE IS ENCOURAGED AS OUR DEALERS
ARE KEPT WELL INFORMED BY THFE FACTORY RECARDING THE MOST UP-TO-
DATE METHODS OF SERVICING ALLIS-CHALMERS EQUIPMFNT AND ARE EQUIP-
PED TO RENDER THE MOST COMPETENT SERVICE.
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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 attemp! to clean, oil or adjust a machine while it is in motion.




-

»

1.

. Quick "access 1o

\SAFETY PRECAUTIONS

This symbol is used to call your attention to safety precautmns

personnel to avoid accidents.

time and much suffering
simple safety rules.

that should’ be followed by the operator, maintenance and service

When you see this symbol-heed its
warning-become alert~your safety is involved. Many hours of lost

is caused by the failure to practice

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

accident has happened

OPERATION .

Read th|51manual carefully to acquaint
yourself with the engine. Operating un-
familiar equipment can cause accidents.

Do not wear rings, wrist watches,
1ewelry, loose or hangmg 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
saféty glasses or goggles.

Long hair should--be tied up short to
prevent it - from becommg entangled in
moving parts.

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

, FIRST AID KIT
should -be prov:ded at all. tlmes to treat
minor cuts and scraiches.

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 wmachine with screens
and guards when working under con-
ditions of flying cembustible material.

. Do not run the engine in closed area

without proper wventilation to remaove
deadly exhaust gages.
Starting fluid is flammable. Follow the

recommendations outlined in this manual
and those marked on the containers,
Stores containérs in cool, weil-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 lighted
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
belt. Be especially alert arcund a push-
er fan.

Keep the operator's ares 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,
unless 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 wvery slowly and
avoid pressurized steam that might be
in the radiator. Allow engine to cool be-
fore removing cap. f

Electric off

highly
To prevent

allow  lighted
open flame or

storage  batteries give
inflammable hydrogen gas.
possible explosion, never
smoking material, an
electrical sparks near




the battery. Do not lay tools or other
conductive materials on the battery
where they may cause short circuits
and sparks.
*18. Fluid in electric storage batteries con-
tains sulfuric acid which can cause se-
vere burns. Avoid all contact of fluid
with eyes, skin or clothing. f contact
does ogccur, flush off immediately with
large amounts of water. Get prompt med-=
ical attention,

Always stop engine when refueling. Al-
ways place the fuel nozzle against the
side of the filler opening before start-
ing and during fuel flow, to reduce
the chance of a static electricity spark.
Keep contact until after fuel flow is
shut off. Do not -smoke or have open
flame in the refueling area.

19.

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

21. Never aftempt to check or adjust fan
belts when engme is running.

22. Always per'rmt parts that contain hot
fluid to cool to a safe temperature be-
fore handling or disconnecting.

MAINTENANCE AND SERVICE

1. Follow . all safety precautions listed

above and those listed below.

2. Shop or field service platforms and lad-
ders used ¢ maintain or service engine
shouwld be constructed and maintained
according to OSHA requirements.

3. Disconnect batteries and TAG all

con-

trols according to OSHA require-

ments to warn that work is in pro-
gress.

4. Never use gasoline or diesel fuel or

other flammable fluid for cleaning parts.
Use authorized commercial, non-flam-
mable, non-toxic solvents.

5. When using compressed air for cleaning
parts wuse safety glasses with side
shields or goggles. Limit the pressure
to 30 psi (207 kPa) according to OSHA
requirements,

6. Lift and handle 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.

7. Never align holes with finger or hands.
Use the proper aligning tool.

4 1

V.

SAFETY PRECAUTIONS [CONTINUED)

§. Remove sharp edges and burrs from re-

10.

11.

12.

13.

14.

15.

6.

17.

18.

19.

20.

. Do, not use an open. flame as a

wor ked parts.

light
source L5 Iook for leaks or for inspec-

tlon anywhere on the machine.

Be sure all mechanics togls are in good
condltlon Do not use tools with mush-
r'oomed heads. Always wear safety glass-
es Wlth 5|de shields. .

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

L]

Do not adjust engine fuel pump when

the machine is in motion.
Never. lubricate engine while in operation.

Avoid runnmg engine with open unpro-

tected air inlets. If such running is
unavoidable for service reasons, place
pr‘otectlve screens over all inlet apen-

ings, before servicing engine.

Disconnect batteries before working on
electrlcal system

Be sure to connect the booster cables to
the proper‘ terminals (+ to +) and
(- B8 at both ends. Avoid shorting
clamps

BATTERY GAS IS HIGHLY FLAMMABLE,
Leave batter‘y box open to.improve ven-
t|Iat|on when charglng batteries. Never
check charge by placing metal objects
across the posts. Keep sparks ar open
flame away. from batteries. Do not smoke
near battery to guard against the pos-
5|b|hty of an accidental explosion.

Do not charge batteries in a closed ar-
€a. Provnde proper ventilation to guard
agamst an accidental explosion from an
accumulatmn of gases given off in the
chargmg process.

Fluid escaping under pressure from a -
very small hole can almost be lnw5|bie

and can have sufficient force to perie-

trate “the skin. Use a piece of cardboard

or' wood to search for suspected pres- -
sure Ieaks DO NOT USE HANDS. If in-

jured by escaplng fluid, see a doctor at

once. Serlous infection or reaction can

develop if proper medical tr‘eatment is

not administered immediately.

Shut off engine and be sure all pressure
in system has been relieved before re-
moving panels, hoqs:ng covers, and caps.

. When making pressure checks use the

correct gauge for expected pressure,
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THE METFiIC 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 systern known as the International System of Units which is officially abbreviated Si
in all languages.
The Sl or modernized metric system consists of the following basic units:

BASIC UNITS

Multiply:

inches

Teet

yards

miles
inches
micrainghes

inches?
inches?
feet?
yards?
acres

inches?
inches?
inches3
quatls
galtons
teetd
teerd
{luid ot
yards?
leaspoons
cups

ounces [av)
paunds {av)
tens (2000 1b)
tans (2000 (b}

tens (lang)
224G 1)

vinees - f fay)
paunds — { fau)
kilograms — 1

%254
403048
%0.9144
% 1.6043
X 2.54
X0.0254

X 645.16
% 64516
100928
X 08361
X 04047

% 16387

% 16.387
X 0.01639
¥ 0.94635
X 3.7853
X 28.317
X 062832
X 29,57

X D.7646
X 4.929

X 0.2166

X28.35
X 04536
X 907.18
X0.90718
X 1016.865

X IR
XA 448
X 9807

Quantity Unit Symbol
length metre m
mass kilogram kg
time second 5
electricat 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 Sl metric system by all
nations is getting nearer, both Engtish 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

lo gel: MAuIHpIy: by:

LINEAR
= millimelres (mm} X 0,01937
= metres {m} X 3.281
= metres (m} X 1.0936

= kilometres (km) X D.6214
= centimeltres (cm) X 83937
= micrometres | pm) X 19.37

AREA -

= millimetres? (mm? % O.00155

= centimetres? (cm?) X 07155

= melres? (m¥) X% 10.764

= melzes? {mi) % 1.196

= hectometres? {hmnX 2.471
[hectares tha)|

VOLUME

millimelres! (mm?) X 0000061
centimetres? [cm?) X 0.06102

= litres (i} X 61.024
= litres {1} % 1.0567
= litres (I} ¥ 0.2642
= litres {1} X 0.63531
= metresd {mJ) X 35315
= millilitres {m!) X 003381
= metres? (mJ) X 1.3080
= millilitres {ml} x0.2029
= litresil) %X43227
MASS
2rams (g} X 003527

kilograms {Wg) X 2.2046
Hilograms (kg) X0.0Q01102
metric lons {t} X 1.1023
= wilograms (kg) X 000989

FORCE
= newions N} X3 ouar
= newtons {N} X (2248
= newltons [N} X0.10197

to get:

= inches

= feet

= yards

= miles

= inches

= migroinches

inches?
inches?
feet?
yards?
acres

el

inches?
inchesd
inches?
quaris
gallons
feel?
feel®
{luid oz
yards?
{easpagns
cups

VT T I T TR T O T

= cunces lav)
= pounds {a¥}
= tons {2000 1b)
= tons (2000 Ib)
— tans llonp)
12240 In}

= ounces — | {av]
= pounds — 1 fav)
= kiggrams — |

Vil

METRIC CUSTOMARY UNIT EQUIVALENTS

Multipiy:

foot-pounds
calories

Btu

wall-hpurs
kilowatt-hrs

by: to gel: Muiliply: by: to gel:

ENERGY OR WORK

(watt-second = joule = newion-melre]

X 13558 = joules {1} X0.7376 = foot-peunds
X4.187 = joules{l} X 02388 = calories

X 1055 = joules{)) X 0.000948 = Btu

X3660 = joules ) %0.0002778 = wall-heurs
X31.600 = megajoules (M) %0.2718 = kilowatt-hrs

PRESSURE OR STRESS

[newton/sq melre = pascal}

inches Hg (B09F} X 33?7 = Kilopascals (kPa) ¥ 0.2961 = inches Hg
pounds/sq in X 6835 = kilopastals (hPa} X 0.14% = pounds’sqin
inches H0{609F) X 0.2488 = kilopascals (xPa} X4.0193 = inches H,0
bhars % 100 = kifopascals (kPa) X001 = barz
pounds.’sqg f1 X 4788 = pascals {Pa) X D.02088 = pounds/sq 1t
POWER
horsepower X0.746 = kilowatts (hW) X114 = horsepower
1-10¢/ min X 00226 = walls (W) X 44.25% = ft-Ibl/min
TORQUE
pound-inches % 0.11298 = newlgn-metres {N-m) X B85} = pound-inches
pound-feet X 13558 = newlon-metres (N-m) % 0.7376 = pound-feel
VELOCITY
miles.hour X 1.6093 = hilomelres/hour {km/h) ¥ 0.6214 = miles/hour
feetssec X0.3048 = melres/sec (m/s) X 3.281 = leet/sec
kitometres hr X 0.27778 = melres/sec (m/s) ¥ 1,600 = kilometees hi
mies, hour X0.4470 = metres/sec (m/s) x2.237 = miles; how:
COMMON METRIC PREFIXES

mega {M)= 10000000r 104 deci (d)=0.1 or 19!

ilo [0} = 1000 or 16T centi  (c) = 0.01 or 10 7

hecle  {hy= 100 or 102 milli  [m) = 0.0601 ar 10 ¥

deka {da)= i0 or 101 micra | }=00000010or 10 ¢

TEMPERATURE
32 98.6 212
of -4

e

4 n

o Jao & | 120 160 2uo.| 240 280 320 oF

!_l_r,_.l.[l_l'.l

iyl ¢ [ ?"*‘"i“‘ [1 Ll sty [ |rLJ,.<,

il ritl All 60 &0 100 120 1an 160 ¢

CCelsws  0.556 19F —- 12) "FofLBvey i 3z
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QUICK REFERENCES CONVERSIONS (APPROXIMATE VALUES)

Orne (1) Fahrenheit Degree: approximately equals .55 Centigrade Degree
One (1) gallon: approximately equals 3.75 litres

One (1) PSI: approximately equals 7 kilopascals

One (1) in-lb of torque; approximately equals 0.11 Nm

One (1) ft-Ib of torque: approximately equais 1.35 Nm
DECIMAL AND METRIC EQUIVALENTS OF FRACTIONS OF AN INCH
INCHES MILLI- - INCHES ML -
FRACTIONS DECIMALS METERS FRACTIONS DECIMALS METERS
1/64 015625 40 || 3364 SN 5615625 | 12.10 ¥
1032 —— 1 0B 79 11/32 53125 13.49
3764 046875 1.19 || 35/64 546875 13.89
1/16 —— .0625 1.59 916 ) 5625 14.29
5/64 078125 1.98 37/64 - 678125 14,68
3/32 —————— 1 09375 238 1932 ——— | 58375 15.08
7/64 109378 278 || 39/64 - 609375 | 15.48
/8 ——] 125 3.18 , 5/8 —— 625 | 1588
9/64 — 140625 357 || 4184 : 6406256 | 18.27
5320 —— | 15625 3.97 2132 — | BE625 | 16.67
11/64 171875 437 43/64 —— S 671875 17.07
3/16 — 1875 476 11/16 — 6875 17.46
13/64 : 203125 516 |l 45/64 703125 | 1786
7/32 —— ——— 21875 5.56 23/32 —— 1 71875 18.26
15/64 234375 595 || 47/64 — 734375 | 18.65
1/4 —— 250 6.35 34 — 750 19.05
1764 . 265625 6.75 || 49/64 : 765625 19.45
9/32 — 1 28125 7.14 2%/32 — | 78175 19.84
19/64 .296875 7.54 51/64 - 796875 20.24
5/16 ——{ .3125 7.94 . 13/16 — B125 20.64
21/64 328125 8.23 || 53/64 4 B28125 | 2103
11/32——  — | 34375 8.73 2¥/32— - ] 84375 21.43
23/64 : .3692375 9.13 || 55/64 : 8B9375 | 2183
- 8 —— 375 9.53 78— 875 22.23 -
25/64 .390625 9.92 57/64 — - 890625 | 22.62
13/32 —— .| 40625 10.32 20/32 —— | 90625 23.02
27/64 421875 10.72 B%/64 : : 921875 23.42 &3
7/16 —— 4375 RN . 15/16 —{ 9375 23.81
29/64 453125 11.51 61/64 - 953125 | 2421
15/32 46875 11.91 /32 ——— - 1 96875 24.61
31/64 484375 12.30 63/64 - 084375 | 2500
112 —— 500 12.70 11— 1.000 25.40
\'411]
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~TOPIC 1 ENGINE DESCRIPTION

A, GENERAL

Englne ‘models covered “in this manual are
turbecharged, 4-cycle, water-cooled, over-

head valve, compression-ignition type diesels

with vertica},;m lme cylinders and piston
coollng Jets. .-

The basnc engme,', engine assemblies, and
power units iare engrneered with equipment
necessary for usualqlnstaliatnon requirements.
All units can be modified for a variety of op-

' tmnal equlpment

Data regar‘dmg ,.the operatlon and main-
tenance of equlpment and accessories not
omgmaily ‘supplied’ by, Allis-Chalmers is the
responsibility ofsthe firm that assembles the
accessories to thre_engme

B. ENGINE NAMEPLATE

All engines shipped from Allis-CHaimers 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 wvarious 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. Qrder aff parts from your
Allis-Chalmers dealer.

g DAT.ﬂ_I.IJG NO. DPT. EQUIP. C‘ATALDE NOD. OPT. EQUIP, CATALOG ND. DPT. EQUIP.
ks ’ i

4 ]
‘o 5
A ALLIS-CHALMERS i

HARVEY, ILLINDIS « MADE IN U. 5. A,
[ 1 1 il
SERIAL NO. CATALOG NOD. i
\ C_ 10 |}
\‘ o) MODEL Q E

E-2398

Figure 1. Combination Engine Name Plate and Cptional Equipment Plate




Allis-Chalmers reserves the right to make changes in the following specifications and add improve-
ments at any time without notice or obligations. .
A. SERIES 433 SPECIFICATIONS
T. ENGINE {BASIC) ENGLISH METRIC
Model Number-Turbocharged Engine ..................... 433T 4337
Model Number-Turbocharged and. Intercooled Engine ..... 433| 4331
B 1577 =1 4 Cycle 4- Cycle
Number of Cylinders ........ovuvn... e e ceen| 4 4
Firing Order .............. e P 1-3-4-2 1-3-4-2
Bore .......... e e e ie e aiedaaaeaedamaaeenara e 3.87 in. 98.0 mm
=] 4 o1 4.25. in. 108.0 mm
Displacement ... ... .. . .. . ittt ittt 200 cu. in. 3.3 It
Crankshaft Rotation {(viewed from fan end of engine} .... Clockwise Clockwise
Number of Main Bearings .......cvvereannirennrannenannns 5 5
Compression Ratio (noeminal) ....... ... . ... iiiiiinninnonn, 14.1:1 14.1:1
Compression Pressure at Sea Level, 600 rpm, Hot........ 400 psi 2758 kPa
Maximum Premissable Exhaust Restriction ................ 2 in. Hg. 6.75 kPa
2. COOLING SYSTEM
Water Pump, Centrifugal Type............ooiiiiiiisn, Belt Driven Belt Driven
Stabilized Coolant Temperature (minimum)................ 180°F 8z2°C
Radiator and Expansion Tank Cap (pressumzed) ......... 7 psi 48 kPa
Nominal Capacities ‘
Basic Engine with Dry Exhaust Manifold ............... ‘ *3 qt. *7.6 It.
Basic Engine with Dry Exhaust Manifold and Intercool- *9 gt. *8.5 I1.
er.
*Note: To obtain capacity of cooling system for par-
ticular application, add basic engine capacity to ca-
pacity of applicable optional cooling system equip-
ment listed below. .
Optional Cooling System Equipment:
Radiator and Hoses-used with basic engine having
dry exhaust manifold . ....ovni i irrnennnrenrrennnnnnn 13.7 gt. 14.0 It.
3. LUBRICATION SYSTEM ¢
Circulating Pressure Type System .........cviiiniiannnns Full Flow Full Flow
L0 T T T 1 1 Gear Type Gear Type
Pressure Control ... ... .urerneeiroaiceanaaannianenannas Regulating Valve Regulating Valve
Standard OfF Filters .. ... 0ottt et cnn e | Full Flow Type Full Flow Type
Supplemental Qil Filter (optional) ............... enreeaen | Bypass Type Bypass Type
Qil Pressure - Hot: :
Full Load Speed Oil Pressure Range ..........ouvennna. 30 to 50 psi 207 to 345 kPa
Idle Speed, 600-700 rpm........cccunnvnan- e iaaaa 15 psi minimum 103 kPa minimum
Angle of Operation:
Standard Qil Pan ......c.cirnniinrnnnnceacraanss e . 30° 30°
Optional Oil Pam. ... .. ool iiiiitiaas i aanaeneees 45¢° 45°
Nominal Qil Capacities:
Filter and Oil Change Quantity:
Standard Oil Pan and Full-Flow Filters........ e aeenaes , #%11 qt. *%10.4 1t.-
Optional-Oil Pan and Full-Flow Filters.................. #%14 qt. *%13.2 1t.
Optional Bypass Filter....... et aaeeeaeeea e aaaa 4 qgt. 3.8 dt.
**|f engine is equipped with optional bypass type oil fil-
ter, add capacity of filter to oil pan and full fiow oil
change capacities listed above.
4, FUEL INJECTION SYSTEM
Nozzle Hoider Assembly: :
Nozzle, Spring Loaded Type.......coouiiiiiniiannncannn Four Hole Four Hole
Crifice Orifice
Rev. 1l 2




. SERIES 433 SPECIFICATIONS~CONTINUED

Fuel Injection Pump:
Power Unit:
T T T U R
o Ty T IRV T -
Generator Drive Engine:
1= Ta YT L =Tt 7 BT o
PUMD TP . . ittt ie it tiianitnnsscanaanancnannnnn
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 Regulation:
Standard Mechanical Type:
Power Units ...ttt i iia i it iinsenannnes

Speed Settings: ) .
Idle~Power Units ..... ettt teeeaaieaeraas
Full Load-Power Units .. ... .ot ittt ianas
Idle-Generator Drive ENGIiNgs .......oviiiiivennnnnn,
Full Load-Generator Drive Engines....................

6. VALVE DATE

Valve Lash Adjustment: :
Intake Valve Clearance-Hot ..o iinivennnran.

7. ELECTRICAL SYSTEM

Standard:
Starter . it e P

ENGLISH

METRIC

Rotosa 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

eo
o L
oo 0o
33
33

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

Rev.




B. SERIES 648 SPECIFICATIONS

1.

Rev.

-ENGINE (BASIC)

Model Number- Turbocharged ENQING «ooveeiiiinrvennrnes
Model Number-Turbocharged and Intercooled Engine ....
T DB et it is i it e e i st aassaanaratasasanornnersnenannns
Number of Cylinders ............. e emam e aiiaanaies
Firing Order .......... o tea s eaiee et
Bore ... i i e e et aaa s ’
L ]
Displacement .. .............. ..., @t aeecaiaaaaa s
Crankshaft Rotation (viewed from fan end of engine) .
Number of Main Bearings .. ... ..o iiiiiiieenniarraaianss
Compression Ratio (nominal):

BA9T and B40l ... i i e m e

6491 (First type with piston 4008107) .................
Compression Pressure at Sea Level, 800 rpm, Hot:

BA9T and G490 .. ittt it i e

6491 (First type with piston 4008107) .................
Maximum Premissable Exhaust Restriction ...............

. COOLING SYSTEM

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

Basic Engine with Dry Exhaust Manifold ..............
*NQTE: To obtain total capacity of cooling system
for particular application, add basic engine capac-
ity to capacity of applicable optional cooling sys-
tem equipment listed below.

Optional Cooling Systern Equipment:

Radiator and Hoses-used with basic engine having dry

exhaust manifold:

B49T ... e et eaae e
ST T

649T .. i e aa e

. LUBRICATION SYSTEM

Circulating Pressure Type System ........c.. o :
L T« T 2 e eaiiaan e
Pressure Control ... it ittt csarraaennan
Standard Of Filters ... ... it ittt inneaareen
Supplemental Oil Filter {optional) ....... e eaaea
Oil Pressure-Hot:

Full Load Speed Oil Pressure Range ..........cvvnet.n

Idle Speed, 600-700 rpm. ... ..oviiii it it

Angle of Operation:
Standard Ol Pan ... ittt e it ttaansnnaaanss .
Optional Qil Pan .. ... ..ottt i it ssaarans
Nominal Qil Capacities:
Fitter and Qil Change Quantity:

Standard Qil“Pan Full-Flow Filters ..........c.vvounn .
Optional Oil Pan and Full- Flow Filters ..............
Optional Bypass Filter........ i . ottt iiirinaancas .

**|f engine is equipped with thuonal bypass type oil
filter, add capacity of filter to oil pan and full flow
0il change capacities listed above.

. FUEL INJECTION SYSTEM.

Nozzie Holder Assembly:
Nozzle, Spring Loaded Type .

: | 4

ENGLISH METRIC
649T 0497
6491 6491

4 Cycle 4 Cycle

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

3.87 'in. 98.0 mm

4.25 in. 108.0 mm

307 cu. in. 4.9 1t
Clockwise Clockwise
7 7
15.1:1 15.1:1

14.1:1 14.7:1

445 psi 3068 kPa

400 psi 2758 kPa

2 in. Hg. 6.75 kFa

Belt Driven
180°F
7 psi

*13 qt.

Full Flow
Gear Type

Regulating Valve
Full Flow Type

Bypass Type
30 to 50 psi

10 psi minimum

30°
45¢

**¥17 qt.
**17 gt.
4 gt.

Four Hole
Orifice

Belt Driven
g2°cC
48 kPa

*12.3 It.

11.8 It
12.3 1t

19.9 It
15.1 It.

Full Fiow
Gear Type
Regulating Vatlve
Full Flow Type
Bypass Type

207 to 345 kPa
69 kPa
minimum

30°
45°

**16.1 1t,
**16.1 It.
3.8 it.

Four Hole
Orifice

L

il

1}




B. 649 SPECIFICATIONS—CONTINUED

Fuel Injection Pump:
Power Unit:
Manufacture .............0o0niiuns I .
PUMD Ty pe. . i i i i i e e
Generator Drive Engine:
Manufacture ... ... .o i i i e e
g0 a1 o T o -
Pump Speed Ratio to Crankshaft......................
Fuel Pump Timing to Engine-Static:
Roosa-Master Injection Pump as follows:
- Power Unit-1600 to 2400 rpm:
T
5491 (Except Group 4008093 & 4008659).....
649| with 2600 rpm Gov. Speed Setting
- Group 4008093 & 4008659 ..................
Generator Drive-649T & 642(-1500 & 1800 rpm

5. GOVERNOR

Governor Regulation:
Power Units . ... ... .t e it i i
Generator Drive......... e a e,

Speed Settings:

Idle-Power Units ... ..uuniiniiinaerrnnttiaataaaanaans
Full Load-Power Units ...... ...t it oinnrenanns
ldle-Generator Drive Engines .......... ... ... ......
Full Load-Generator Drive Engines

6. VALVE DATA
Valve Lash Adjustment:
Intake Valve Clearance-Hot...........coiiiiiiinnn,
Exhaust Valve Clearance-Hot ......... ... ..o iiea.n,

7. ELECTRICAL SYSTEM

Standard:

ENGLISH

METRIC

Roosa Master
Distributor

Roosa Master
Distributor
0.5:1.0

18° BTDC
20® BTBC

18% BTCC
18° BTDC

7-10%
3.5-5%

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

oo
W W
oo oo
33
33

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

Rev'.‘




C. SERIES 670 SPECIFICATIONS

1.

ENGINE (BASIC)

Model Number-Turbocharged ENGINE .....eneeeeneeens.. ‘
Model Number-Turbocharged and Intercooled Engine ....[

0 = -

Number of Cylinders ................ e siesi e ‘

Firing Order ................. e e e eaa e
Bore.......... e e e e e an e

Displacement ... ... e e ‘
Crankshaft Rotation (viewed from fan end of engine) ...{
Number of Main Bearings ... .cuvviiiinrnranrnenananennnn ‘
Compression Ratio (nominal) ... iiiriiinrnrrennns ‘

Compression Pressure at Seal Level, 600 rpm, Hot... .
Maximum Premissable Exhaust Restriction ...............

. COOLING SYSTEM

Water Pump, Centrifugal Type.......ciiiiiiiininennnnn
Stabilized Coolant Temperature (minimum)...............
Radiator and Expansion Tank Cap (pressurized)........
Noeminal Capacities
Basic Engine with Dry Exhaust Manifold ..............
Basic Engine with Dry Exhaust Manifold and Inter- -
0] T
*NOTE: To obtain total capacity of cooling system for
particular application, add basic engine capacity to
- capacity of applicable optional cooling system eguip-
ment |isted below. .
Optional Cooling System Equipment:
Radiator and Hoses-used with basic engine having
dry exhaust manifold ...... ... . et iiiiinainn
Radiator for High Ambient......... ... ciiviiiinannn.
Water Coocled Exhaust Manifold...........ccvevinaun,
Heat Exchanger and Expansion Tank.............civus
Torque Converter Fluid Cooler .........cccovinnennnn.

. LUBRICATION SYSTEM

Circulating Pressure Type System ............oovivian,
Lo T I =T 1 o
Pressure Control .. ... it iiniirnnercnnnraanoaesasaans
Standard Ofl Filters . ..v v ottt ettt a it cannranss
Supplemental Qil Filter {optional) ........c.cvvviieean..
0il Pressure-Hot:

Full Load Speed Qil Pressure Range ..................

Idle Speed, B00=700 rpm ... ... i irnriiiniiinnannnn

Angle of Qperation: )
Standard Oil Pan....... e eaa e
Optional OIl Pan . ...ttt eisiareasasann
Nominal Ofl Capacities: )
Filter and ©il Change Quantity:
Standard ©Qil Pan and Full-Flow Filters..............
Optional Oil Pan and Full-Flow Filters ..............
QOptional Bypass Filter. ... ... i ittt iiiiiaaeaass
**If engine is equipped with optional bypass type oil
filter, add capacity of filter to oil pan and full fiow
oil change capacities listed above.

. FUEL INJECTION SYSTEM

Nozzle Molder Assembly:
Nozzle, Spring Loaded Type....c.iviiiinrrnnerniannsnn

Regulating Valve
Full Flow Type
Bypass Type

30 to 50 psi
10 psi
minimum

30°
40°

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

Four Hoie
Qrifice

ENGLISH METRIC
670T 670T
67 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 1t.

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 Beit Driven
180°F g2e°C
7 psi 48 kPa

*¥15.5 qt. *14.7 It.

*16.5 qt. *15.6 It.

23.8 qt. 22.5 It.

28.4 qt. 26.9 It.

6.0 gt. 5.7 It.

18.0 gt. 17.0 It.

2.5 qt. 2.4 It.

Full Flow Full Flow

Gear Type Gear Type

Regulating Valve
Full Flow Type
Bypass Type

207 to 345 kPa
69 kPa
minimum

. 300
40°

*%23.7 I,
**23.7 It.
5.7 It,

Four Hole
Orifice

1L

s




C. SERIES B70 SPECIFICATIONS--CONTINUED

Fuel Injection Pump:
Power Unit:

Manufacture _........ouiennonn. P et

Fump Type..........c..cveunn. e,
Generator Drive Engine:

Manufacture . ... it it e inr i P

PUMD YR . i i i it rr et e
Pump Speed Ratio to Crankshaft:

Roosa Master ... o i i it it ras

American Bosch ... ... . i e e
Fuel Pump Timing to Engine-Static:

American Bosch-Industrial & Power Units ...........

Roosa-Master injection Pump as foliows:
Power Units:
Model 670T-1400 1o 2400 rpm.....co v,
Model 6701-1400 to 2400 rpm ..o viiiieinnnan..
Generator Drive-670T=-1500 & 1800 rpm............
Optional, 1-5% Requlator Governor................

5. GOVERNOR

Governor Regulation:
Standard Mechanical Type:
Power Units ...... C b e m et e
Generator
Speed Settings:
Idle-Power Units
Full Load-Power Units ... i iiniiintiinnnnnceannses
Idle~Generator Drive Engines . ... i,
Full Load-Generator Drive ENgiNes. ... ... ..o vuvnnnnn

6. VALVE DATA

Valve Lash Adjustment:
Intake Valve Clearance-Hot................. Ceeeaaaaen

7. ELECTRICAL SYSTEM
Standard:
1S = o

Ground Polarity ......... PP et iaae e

Optionat: .
b - o T

¢

" 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

8-12%
3-5%

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

0.015 in.
0.015 in.

12V.
12v., 871 Amp
Negative (-)

2av.
24v., 40 Amp
Negative (-)

Roosa Master or
American Bosch
Distributor

Roosa Master
Distributor

0.5:1.0
1.0:1.0

19° BTDC

18°
18°
18°
30°

BTDC
BTDC
BTODC
BTDC

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

g mm
8 mm

(=R
e

12v.
12v., 61 Amp
Negative (~)

24V,

24Vv., 40 Amp
Negative (-)

Rev.




D. SERIES 685 SPECIFICATIONS

1.

4,

ENGINE (BASIC)

Model Number-Turbocharged Engine ................. ...
Model Number-Turbocharged and intercooled Engine . ...
107 = 1=

Number of Cylinders ......... ...ttt innnrnrreinnnns
Firlng Order .. .. i i i s n s cann e ciaiannn e

1 T o= P
£+ 7 J e i a e,
Displacement ....... ... ... i iiiiirrianenas PP e
Crankshaft Rotation {viewed from fan end of engine ....
Number of Main Bearings .. ...cueiieniieirreanrrnncsoans
Compression Ratio {(nominal) ..................... e

Compression Pressure at Sea Level, 800 rpm, Hot...
Maximum Premissable Exhaust Restriction ...............

. COOLING SYSTEM

Water Pump, Centrifugal Type..... v iiniirrnnusn

Stabilized Coolant FTemperature (minimum)............... .

Radiator and Expansion Tank Cap (pressurized) ........
Nominal Capacities:
Basic Engine with Dry Exhaust Manifold - 6851 .......
- B85 .......
*NOTE: To obtain total capacity of cooling system
for particular application, add basic engine capac-
ity to capacity of applicable opticnal cooling system
equipment listed below:
Optional Cooling System Equipment:
Radiator and Hoses-used with basic engine having
dry exhaust manifold - 6851 .............. .. i,
- B85 L.

Heat Exchanger and Expansion Tank..................
Torque Converter (Fluid) Lube Qil Cooler ............

LUBRICATION SYSTEM

Circulating Pressure Type System ............ccuiuuunres
Ol PUMP i et it i sttt e sranne ettt aansen
Pressure Control ... ir it iinrinannsnneracarsannynn
Standard Qil Filters . ................ e eaaramraa e
Supplemental Qil Fitter (optional) ...... ..o
O} Pressure-Hot:

Full Load Speed Oil Pressure Range ..................

tdle Speed, 600-700 rpm. ... . i s

Angle of QOperation:
Standard Qil Pan ... o in ittt ianrnaenam et :

Optional Qit Pan.......... e r e eeaaeias e
Neminal 01l Capacities:

Filter and OQil Change Quantity: ‘
Standard Oil Pan and Full-Flow Filters,.............
Optional Oil Pan and Full-Flow Filters .....-........

Optional Bypass Filter:
Spin-0On Type - 6851 ...

Replaceable Element Type - 6857 ............ ... ...

**|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: ‘
Nozzie, Spring Loaded Type.....covviirniniiaannnns

ENGLISH METRIC
685T 685T
63851 6851

4 Cycle 4 Cycle

B 6 .
1-5-3-6-2-4 1-5-3-6-2-4

4.44 in. 113.0 mm

5.56 in. 141.0 mm

516 cu. in. 8.5 It.
Clockwise Clockwise
7 7
16.2:1 16.2:1

445 psj * 15 psi
2 in. Hg.

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.

Ful Flow
Gear Type
Regulating Valve
Full Flow Type
Bypass Type

30 to 50 psi
10 psi
minimum

309
450

**32 qt.
**32 qt.

3 qt.
14 qt.

Four Hole
Orifice

3068 kPa + 103
6.75 kPa

Belt Driven
az°c
48 kPa

*24.6 It.
*20.8 I1t.

*26.5 it.
*20.8 1t.
5.7 It.
22.7 1t.
5.7 It.

Full Flow
Gear Type
Regutating Valvj
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
Qrifice

E




D. SERIES 685 SPECIFICATIONS--CONTINUED

Fuel Injection Pump:
Power Unit - 685T and all appllcatlons 685
Manufacture .. ... .. i i i s
Pump Type. .. it reieaiianeens

Generator Drive Engine - 685T
Manufacture .. ... ... iieiiiiinarnnnnn.
PUMP Ty P . .ttt ic i ea st ic s iaaannearrraannenn
Pump Speed Ratio .to Crankshaft ......................
Fuel Pump Timing to Engine-Static:
v Roosa-Master Injection Pump as foliows:
Generator Drive-1500 & 1800 rpm - 6857 ..........
Optional, 1-5% Regufation Governor ...............
Robert Bosch injection Pump as follows:
- Generator Drive and Power Units - 685|
Industrial and Power Units - 685T

..........

5. GOVERNOR

Governor Regulation:
Standard Mechanical Type:
Power UNits ... ittt it ittt e aaeennn
Optional-Hydraulic - Roosa-Master
Speed Settings:
Idle-Power Units

Idle-Generator Drive ENgiNes . .. ... .. inrsoernnnen.
Ful Load-Generator Drive Engines

. VALVE DATA

Valve Lash Adjustment:
Intake Valve Clearance-Hot... crreeeans e

7. ELECTRICAL SYSTEM
Standard:

ENGLISH

METRIC

Rebert Bosch
Multiple
Plunger

Roosa Master
Distributor
0.5:1. 0_

24° 8TDC
36° BTDC

31° BTDC
34° BTDC

- 500-6060 rpm

1600-2200 rpm
1400 rpm
1500 and
1800 rpm

0.018 in.
0.018 in.

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

Raobert Bosch
Mulitiple
Plunger

Roosa Master
Distributor
0.5:1.0

24° BTDC
36° BTDC

31° BTDC
34° BTDC

500-600 rpm
16Q0-2200 rpm
1400 rpm
1500 and
1800 rpm

See
Y
oo
33
33

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

Rev, 2




~E. SERIES 6138 SPECIFICATIONS

1.

" Maximum Premissable Exhaust Restriction

. Standard Oil Filters

ENGINE (BASIC)

Model Number-Turbocharged Engine
Model Number- Turbocharged and Intercooled. Englne-.._..

Type....... e e td e e et a e I

Number of Cylinders
Firing Order
Bore

Displacement
Crankshaft Rotation (viewed from fan end of englne)
Number of Main Bearings
Compression Ratio (nominal) .-
Compression Pressure at Sea Level,

............................................

600 r'pm, Hot.......

. COOLING SYSTEM

Water Pump, Centrifugal Type.........covhuiuinnn e

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-

caoler

*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 havmg
dry exhaust manifold and intercooler

................

Water Cooled Exhaust Manifold...................... i
Heat Exchanger and Expansion Tank................

Torque Converter Fluid Cooler

LUBRICATION SYSTEM

Circulating Pressure Type System. ..., .............c.0n '

Oil Pump
Pressure Controf

Supplemental Gil Filter {optional) .........ccooviiiann,
Qil Pressure=-Hot:
Full Load Speed Oil Pressure Range
idle Speed, 600-700 rpm.. .. iiiirnr i aiaaanraans

Angle of Dperation:
Standard 0Oil Pan

Optional Oil Pan......c..irieitinnie i iaaaninranennan

Nominal Oil Capacities:

Fifter and Oil Change Quantity:
Standard Qil Pan and Full-Flow Filters..............
Optional Qil Pan and Fuil-Flow Filters

Optional Bypass Filter...... .. ... iiiiiiiiiiiaiase

*¥%|f engine is equipped with optional bypass type oik
filter, add capacity of filter to ¢il pan and fuli flow
oil change capacities listed above.

. FUEL INJECTION SYSTEM

Mozzle Holder Assembly:
Nozzle, Spring Loaded Type.....civirnrvriannienens

ENGLISH

METRIC

3
t

;
¥

i

6138LT-6138T
61381
4 Cycle
: 6
1-5-3-6-2-4
5.25 in.
6.50 in.
844 cu. in.
Clockwise
7
15.1:1
‘BO0; psi. £ 15 psi
2 in. Hyg.

Belt Driven.
180°F
7 psi

*§ 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 gt.

Four Fole
Orifice

6138LT-6138T
6138}
4 Cycle
6

1-5-3-6-2-4
133.0 mm
165.0 mm,
13.8 1t.
Clockwise
7
150121
3447 kPat103 kPa

6.75 kPa

Belt Driven
. 82°C
48 kPa.

*30.3 It.

*34.7 It.

32.2 )t

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

Full Flow
Gear Type
Regulating Valve |
Full Flow Type
Bypass Type

207 to 345 kPa
69 kPa
minimum

30°
ase

**42 .6, 1t.
*¥*44.5 1t.
13.3 |t

Four Hole
Orifice




E. SERIES 6138 SPECIFICATIONS--CONTINUED

Fuel Injection Pump:
Manufacture :

Pump Type-Multi Plunger. B,

Pump Speed Ratio to Crankshaft......................

Fuel Pump Timing to Engine-Static:

Generator Drive = 1200/1500/1090 YD vv v erernnnnnnns

Industrial & Power Unit Applications:

1200 rpm .. i e,
1400 rpm ..ol i aa e
1500 Frpm ..o i e e
600 rpm ..o e e e et

1800 rpm . e i e

2000 rpm .. e e e e
2100 PPmM .. i i et

. GOVERNOR

Governor Regulation:
Standard Mechanical Type:

Power Units ... .. ittt c it mnacaees

Generator Drive............ e trera it
Optional-Hydraulic Woodward Type SG...........-....
Optional-Hydraulic Woodward Type P5G...............

Speed Setlings: :

Idie-Power UNits ... .. iiiniueiiiinnaeriannnancaareannss
Full Load-Power URits .......outiiiinrnnn s rnnans
Idle-Generator Drive Engines ...... ... .. .. oo
Full Load-Gernerator Drive Engines.............cven...

. VALVE DATA:

Valve Lash Adjustment:

intake Valve Clearance-Hot...... e b b et aaaaaea

Exhaust Valve Clearance-Hot ........... ... .. ...,

. ELECTRICAL SYSTEM

Standard:

31 10 o -1

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

10%
3-5%
3-5%
1-5%

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° BTODC

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

0.38 mm
0.51 mm

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

Rewv.




TOPIC 3 PREPARATION OF ENGINE
FOR OPERATION

A. SAFETY PRECAUTIONS

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
to prevent spark generation. Do
not smoke or use an open flame
in vicinity.

Always use a lifting device of

more than adequate capacity
when lifting or moving engine,

A
A

B. PROCEDURE

Upon receipt, thoroughly inspect the engine

for damage or parts shortage. Have the car-

rier make notation on freight bill and natify
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
) str‘en‘gth to assume accurate alignment with
the equipment to which it will furnish power.

Before starting engine, operator should fully
understand use and function of all controls

and instruments. See Topic 5., Operating
Controls.
After installation and before starting, per-

form these important operations.

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

2. Check radiator for damage and for
proper coaling 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 piugs 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.

1.

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

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

if delivered wet, check oil level as above.

Engines shipped wet have CD (Service
DS-Series 3}, SAE 20 or 10wW30 weight
lubricating 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), Lubricant
Recammendations. !

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 lne
from tank to iniet of fuel system. Con-
nect 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 18,
Engine Accessories).

Check intake and exHaust systems. Make
sure they are unobstructed by foreign
matter. Exhaust piping tmust 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.




TOPIC 4 LUBRICANT-FUEL-COOLANT
RECOMMENDATIONS

SAFETY PRECAUTIONS

WARNING: To prevent injury, al-
ways turn the key switch or
stop control to the "OFF" po-

sition before cleaning, re-
pairing, or servicing the
engine,

A WARNING: No wunauthorized per-
son must be allowed to service
or maintain this machine.
Study the COperation and Main-

tenance manuals hefore start-
ing, operating, maintaining,
fueling, or servicing this

machine.

A 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 Service
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 ¢lean parts.

>

WARNING: Do not place head,
body, 1limbs, feet, fingers or
hands near a rotating fan or

>

belt. Be  especially alert
around a pusher fan.

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

A. GENERAL

It is important to be selective in the lu-
bricating oils, grease, and coolants used
in the operation of your Allis-Chalmers en-
gine. By following these recommendations,
vou can be assured of most efficient and
longest trouble-free engine life.

B. ENGINE LUBRICATING OIL

1. General

For all turbocharged engines, in all
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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-
45199B. 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 AP| classification CC, MIL-L-
21048, 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
mast 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 wiscosity 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
15wWAG weight oit in Allis-Chalmers en-

gines.

Crankcase Temperature Weight

When Starting Engine {Viscosity)

0°F & Below_._ __..... SAE 10W or SAE 10wW30
{-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 oii 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 APt 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 is
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 ocperating conditions, with
engine in poor -operating condition, or
when wsing high sulphur fuels, lubri-
cating oils deteriorate at a faster rate.
Because of this, oil change periocds can
vVary. ’

5. Lubricating QOil Testing

After recommended oil change interval
has been reached, actual tests of the
¢l 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 service, usually
on a gratis basis.

6. High Ash Lubricating Oils

Altis-Chalmers diesel engines will oper-
ate equally well on either high ash or
low ash CD lubricants. Qur tests, how-
ever, show that under severe service
(extended operation under full throttle,
high ambient temperatures, etc.) oils
having an ash level of at least 1.5%
will usually out-perform oils 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 (149°C). It must be water-proof,
and have a viscosity that assures easy
handling in a hand operated pressure
gun at prevailing ambient temperatures.

D. FUEL OIL RECOMMENDATIONS

1. General

Allis-Chalmers 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:
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FUEL QIL SPECIFICATION GUIDE

Viscosity, Kinematic Centistokes__1.4.5.8
@ 100°F (38°C)

Flash Paint__________.._.__._._..1700°F (38°C)
‘ or legal
Pour Paint 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 __ .10 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 fue! oil specifications
and testing methods to which the petrol-
eum industry conforms very closely. Die-
sel 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
fueis. '

Fuels not meeting complete specifications
will require shortening of filter renewal
and inspection intervais 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
temperature 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. Foilow instruc-
tions printed on inhibitor container.




Do not use househoid-type softened wa-
ter (because its pH factor is toc low

acidity). Distilled or clean rain water is '

preferred.

In freezing areas, use a permanent type
anti-freeze soiution - 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
informaticon regarding quantity re-
quired for Ilowest anticipated tempera-
tures,




" TOPIC 5 OPERATING CONTROLS -
" "AND INSTRUMENTS

. SAFETY PRECAUTIONS timum engine performance and life. Regard-

- ] . less. of control panel configuration or loca-
WARNING: This engine and its tion, operator must be completely familiar
attachments are to be operated with function. of each engine controi and
only by a qualified operator. instrument provided for engine operation.
A WARNING: No unauthorized per- 1. Key. Switch
son must be allowed to service .
or maintain this machine. Stu- The key switch. or toggle switch (Fig. '
dy the Operation and Main- 1, ttem 10) energizes the electric sole-
tenance manuals before start- noid wvalve or fuel injection pump shut
ing, operating, maintaining, off solenoid circuit.
fueling, or servicing this ma- -
chine. 2. Starter Button
A. OPERATING CONTROLS
A wvariety of controls and instruments are This button (3) energizes the cranking
available to assist operator in realizing op- motar.

SERIES 670

|2 Ny

9,.—-

5

NCTE: 70 INCREASE THE FRICYION ADJUSTMENT,
TURN THE NUT TQ THE RIGHT, TG DECREASE,
TURN THE NUT TO THE LEFT, CONTROL IS SHOWN
TH THE RELEASED POSITICN.

HT-54364 Yernier Type

B
1. Sontrol knob .
3 y £ it e (aclodes U
G| SERIES 685 : g:;:‘ig:.‘:ﬁ?;;gm“ |
- frietien @ SERIES 6138
1. Reset button-safety control magnetic . 8. Starting ald push button or pull control
switch . 9. Electric tachometer/hourmeter
2. Bypass button-safety switch-gauges (if 10. Safety control off-on toggle switch or
applicable key switch
3. Starter button 11. Speed control - throttle
4. Oil pressure gauge or low oil pressure 12. water temperature gauge or high' tem-
safety switch-gauge perature safety switch-gauge
5. Stop controi-mechanical type 13. Air heater switch
6. Ammeter 14. Tachometer or combination tachometer
7. Stop button-electric fuel shutoff and hourmeter

Figure 1. Operating Controls and Instruments
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3.

Throttle {(Speed Control)

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

. Stop Control

To stop engine,
pulled full out.
trol  must be

control (5) must be
To start engine, con-
pushed in compietely.

"Air Heater Switch (if applicable)

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

Clutch Operating Lever

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

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
installations.

INSTRUMENTS

. Qil Pressure Gauge

This gauge (4} continually indicates
pressure at which lubricating oil is ¢ir-
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 fiuid 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 Iin service irre-
gardless of operating speed. No fu-
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 1.600
2000 1.111
2200 1.222
2400 1.333
Lubricate-tachometer ahg!e adaptor

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




TOPIC 6 OPERATING INSTRUCTIONS

SAFETY PRECAUTIONS

WARNING: Study this manual
through before starting, opera-
ting, maintaining, fueling or

servicing this machine.

WARNING: This engine and its
attachments are to be operated
only by a qualified operator.

WARNING: If engine is
started indoors,
ventilation to
exhaust gases.

to he
insure proper
remove deadly

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

DANGER: D¢ not wuse starting
fluid with electric air heater.
Explosion and personal injury
could result,

WARNING: Starting fluid 1is
flammable. Do not puncture or
burn containers. Follow pre-
cautions printed on containers
for storage and disposal,

> > > b b

A. OPERATING PRECAUTIONS

1. Be sure air filter element is installed.

2. Be sure fuel filters are tight on their
header.

3. Be sure engine accessories

and
clean. ‘

are

4, Always allow engine to warm up at re-
duced speed and without load.

5. Do not allow engine to idle for pro-
longed period except in cold weather
below 0°F (-18°C).

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

7. When starting: Never crank starting
motor longer than 30 seconds without a
pausé of 2 minutes for cooling.

8. When wusing option ether starting aid,
remove and tape electrical lead from
air heater and solenoid switch to pre-
vent possible explosion.’

B. STARTING & STOPPING

The engine' starting procedure depends upon
whether it is equipped with standard con-
trols and instruments, or cold weather stari-
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ing aids and safety shut down equipment.

When contrals are furnished by the Original
Equipment Manufacturer (QEM), follow their
instructions for stopping, starting, and
operating the engine and their equipment.

The following instructions supplement QEM
instructioms and is to be followed when in-
struments and controls are furnished by
Allis-Chalmers.

‘Before starting a new engine, prepare it for .

cperation as in Topic 3.
1. Starting Procedure-Without Starting
Aid
a. Disconnect or remove load from en-
gine.

b. Place all
position.

contrals in START/RUN

¢. Move speed control to full throttle
position.

d. Turn key to ON position.

e. Press and hold starter button. Re-
lease when engine will run without
aid of starter. Do not hold starter
button down fonger than 30 seconds
without 2 minutes to cool.

f. Allow engine to warm up at half
throttle.

g. Within seconds after starting en-
gine, oil pressure should exceed 10
psi (60kPa) minimum. If oil does not
meet this minimum {imit, stop en-
gine, locate and correct the cause.
After engine 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-wWith Air Heater

a. Disconnect or remove load from en-

gine.

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

c. Move speed control to full throttie
pasition.

d. Turn key switch to ON paosition.

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
an all cylinders immediately, after




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

g. Allow engine to warm up at half
threttie before appiying load.

3. Starting Procedure-Using Optional Ether

Starting Aid

There are two types of starting aids,
ane 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

QOFF 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: Pull and hold start-
ing aid control 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
and f.

stalls, repeat

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.

run at fast idle speed without

g CAUTICN: Always allow engine to
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 CPERATION

1. Observe general performance of engine

steps e
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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 |east 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.

wWhen engine s under conditions of extreme
temperatures, humidity, dust, sand, etc.,
it may be necessary 1o shorten intervals
between exercise periods to as often as
weekly.

To exercise engine:

1. Before starting, check lubricating oil
and coolant levels. Make complete vis-
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 twe 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 il leaks.

If no load or a light lecad is used in.
exercise period, cover radialor 1o has-
ten warm up. Never cover radiator on
an unattended engine.

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




Stop engine

If accumulated hours of opera-
tion during exercise periods do
not total 100 hours within a 6
month period, it is recommended
that lube filters and lubricat-
ing o0il be changed regardless,
I1f in a 12-month period engine
hours do not total 600, it is
recommended to  replace fuel
filter. T

F. ENGINE STORAGE

1.

General

An engine stored for an extend-
ed period of time must be pro-
tected from corrosion and dete-
rioration. The following pre-
ventative measure should be ad-
hered to promptly after the en-
gine is shut down. Store the
engine. in an enclosed moisture
free building that is heated
during the winter months. If a
building is not available, cov-
er the engine with a waterproof
tarpaulin or a durable plastic
cover that is tied securely to
the engine.

An engine prepared for storage
in one of the following manners
can be returned to service at
any time and within a minimum
amount of time.

30 Days or Less Stroage Period

For protection during a tempo-
rary period (30 days or less),
perform the following instruc-
tions.

a, Drain engine oil pan. Fill
o0il pan with new lubricating
oil of normal classification
and SAE weight (refer to
Topic 4).

b. Service the air cleaner.

¢, Drain water and sediment
from fuel tank, fuel filter
and water separator.

d, If temperatures below 32°F
(0°C) are expected, add a
permanent type antifreeze to
the cooling system.

e. Clean exterior of engine and
dry it thoroughly,

f. Serviée battery and cables.
Make certain battery is at
full charge.
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g. In the event the engine is

" to be stored outside and un-
covered, it is recommended
the following steps be taken
to guard against excessive
rusting of the crankshaft
pulley  grooves, due to’
moisture being trapped be-
tween the bottom of the
pulley and the belts. This
could result in increased
belt wear when the engine
resumes its normal day to
day usage and can be more
serious when cog type belts
are used,

(1) Wicth the engine stopped,
paint the exposed por-
tion of the crankshaft
pulley with a fast dry-
ing paint, spray paint-
ing is acceptable.

(2) After the paint is thor-
oughly dry, bar the en-
gine over part way and
again paint the exposed
portion of the pulley.

(3) Continue this precedure
until all grooves of the
crankshaft pulley are
painted a full 360°.

h. Use a durable water and va-
porproof material and seal
all engine openings.

i. Store engine inside of a
building or cover it with a
waterproof material that is
tied to the engine.

. More Than 30 Days Storage Pe-

riod

Engine removed from operation
for an extended peried (more
than 30 days and not to exceed
6 months) must be prepared for
storage as follows:

a. Service the air cleaner.

b. Check interior of radiator.

Remove any foreign matter
that has collected around
and between the radiator
fins.

c¢. Drain and flush the cooling
system. If Tust or scale is
observed during the flushing
operation, clean the system

with & commercial cleaner
following the manufacturers
instructions, .




NOTE:
and

Close tHe coolant filter inlet
outlet
cleaning system,

shuteff wvalves before
Do not allow a com-

merical cleaner to circulate through
the coolant filter,

d.

NOTE:

Unscrew and remove coolant
filter. 1Install new filter
according to the instruction
printed on it,

Leave filter inlet and outlet

valves closed during the storage pe-

riod.

Fill cooling system with
clean water and add a good
commercial soluable o0il type
rust inhibitor. Bowever, if
temperatures below 32°F
(0°C) are expected, add a
permanent type antifreeze to
the cocling system instead.

Start engine and operate it
with sufficient speed and
load to enable the coolant
to reach minimum- tempera-
ture. Ar this point the
thermostat will open and the
coolant will cireculate
through the entire system.
Continue to operate engine
for one hour.

Stop engine. Remove drain
plug and drain lubricating
cil from pan. Remove lubri-
cating oil filters and in-
stall new filters.

Install drain plug and fill
oil pan to the FULL mark on
the dipstick with any com-
mercial rust preventive CD
oil. Operate engine for 10
minutes and add oil to bring
0il level up to the FULL
mark on the dipstick.

Drain water and sediment
from fuel water separator,
Install new fuel filters and
prime the fuel system, Then
drain the fuel tank,

If fuel injection nozzles
have mnot been serviced re-
cently, check spray pattern
and opening pressure of the
nozzle Tholder assemblies,
clean .and adjust if neces-
sary. This precaution will
assure the nozzle holder as-
semblies are ready for op-
eration when the engine is
put back into service.
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Disconnect the fuel tank to
injection pump fuel supply
line and the fuel return
line at the fuel tank. Us-
ing two clean containers,
fill one with regular fuel
and fill the other with a
fuel o0il containing a rust
preventative such as The
Texas Company '"564 Rust
Proofing 0il" or an equiva-
lent.

Start engine using the con-
tainer with the regular fuel
oil. After engine is run-
ning smoothly, switch the
second container to the fuel
supply line, Continue to
operate engine until the
rust preventive fuel oil is
observed at outlet of the
overflow line; then stop the
engine.

Connect fuel supply line and
return line to fuel tank.

Clean exterior of engine and
dry it thoroughly. '
In the event the engine is
to be stored cutside and un-
covered, 1t is recommended
to guard against excessive
rusting of the <crankshaft
pulley grooves, due to mois-
ture being trapped between
the bottom of the pulley and
the belts. This could re-
sult in increased belt wear
when the engine again re-
sumes its normal day to day
usage, and can be more ser-
ious when cog type belts are

used. Paint the crankshaft
pulley as detailed under
step g. in preceding sub-

paragraph 2.

Use a durable water and va-
porproof material and seal
all engine openings.

Disconnect battery from en-
gine. Clean battery and
battery cables. Add distil-
led water to bring electro-
lyte up to proper level.
Charge battery to make cex-

tain it is fully charged.
Store battery in a cool, dry
location shielded from dir-,
ect sunlight and away Zfrom
heat duct outlets. De not
stack a battery on top of
another. Check electrolyte
level and specific gravity
every 30 days. Add distil-




NOTE :

led water and charge battery
to maintain it in full oper-
ational condition.

r. Store engine inside of a
building or cover it with a
waterproof material that is
tied securely to the engine.

The engine should be tagged to

~indicate the date it was processéd
for storage and the duration of the

storage period,
engine to operation,

Also, when returning
it must be pro-

cessed for operatien according to the
instructions in paragraph 5, ‘titled,
Returning Engine to Service.

4,

NOTE:

More Than 6 Months Storage Pe-
riod T

Any engine removed from opera-
tion for a period of more than
6 months must be prepared for
storage as detailed in the pre-
ceding subparagraph 3. Then
after every 6 months of stor-
age, perform the following:

a. Check fuel tank for conden-
sation and drain if neces-
8ary.

b. Check fuel filter and water
separator for condensation,
drain if necessary.

c¢. Fill supply tank with a suf-
ficient amount of rust pre-
ventive fuel oil such as The
Texas Company "'5364 Rust
Proofing 01il" or an equiva-
lent in order to exercise
engine.,

Do not allow engine to run out

of fuel during the exercise period.

d. Check radiator coolant level
and add coolant if neces-
sary.

e. Loosen but do not remove oil

pan drain plug to drain any .

moisture that may have beén
collected: When oil free of
moisture appears, tighten
0il pan drain plug.

material that was
seal engine open-

f. Remove
used to

ings.

g. Connect the storage battery
observing correct polarity.

CAUTION: 1If engine is operated
inside of a building pipe the
exhaust gases to the outside.
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h. Start engine and run 15 min-
utes at 1/2 speed.

i, Rub engine at full speed
with whatever load is avail-
able up to full load for a
périod of time that is re-
‘qguired to obatin two con-
gécutive water temperature
readings at a minimum temp-
erature of 160°F (71°C) that
‘are the same when taken at a
15 minute interval. Then
continue to operate engine
for 30 minutes. Check and
correct any cocelant or oil
leaks.

If no load or wvery light
load must be wused during
exercise period, 1t is re-
commended that radiator be
covered on an attended en-
gine to hasten the warm-up
period.

j. Bun engine at 1/2 speed with
no-load for 5 minutes before
stopping to reduce combus-
tion chamber temperatures to
a minimum.

k. Stop the engine,

1. Disconmect the storage bat-
tery and store it as detail-
ed in the preceding subpara-
graph 3. _ -

m. Drain the fuel tank.
n, Use a durable water and va-

porproof material and seal
all engine openings.

0. -Again store engine ingide of

a building or cover it with
a waterproof material that
is tied securely to the en-
gine.

Réturning Engine To Service

After an engine has been in
storage for a period up to 6
mémths and before returning it
to service, perform the follow-
ing:

a, Check the fuel tank for con-
densation ‘and drain if nec-
essary.

b. Drain condensation from fuel
filter and water separator,
if necessary.

¢, Fill fuel supply tank with
specified fuel. Prime the
fuel system.

H




d. Remove oil pan drain plug
and drain rust preventive
lubricating oil.

e. Install drain plug and f£ill
0il pan with proper classif-
ication and SAE weight of
lube 0il to proper level,

f. Open coolant filter inlet
and outlet shutoff valves,

NOTE: 1If a soluble oil type inhibi-
tor was added to the cooling system
before 'engine was stored, drain and
flush the cooling system before open-
ing the coolant filter inlet and out-
let shut-off valwves.

20C"

Check radiator coolant level
and add coolant if neces-
sary.

. Check condition of drive
belts. Adjust or replace if

necessary,

. Remove material that was

used to seal engine open-
ings, :

Connect the storage battery
observing correct polarity.




‘TOPIC 7 MAINTENANCE AND SERVICE
SCHEDULE

SAFETY PRECAUTIQNS

WARNING: Always disconnect the

battery before cleaning, re-

pairing or servicing the en-

gine,

WARNING: No unauthorized person
A 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
through before starting, oper-
ating, maintaining, fueling or
servicing this machine.

manual

>

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 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 use your hands
A to search for pressure leaks.
Fluid escaping under pressure

can penetrate skin.

A. GENERAL

Your Allis-Chalmers 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 wvarious engine systems. Therefore,
it is wise ¢ keep vyour engine as clean as
possible, Make sure all fittings, caps, filters
and level plugs, plus the surrounding sur-
faces, are wiped clean before any servicing
is begun. For proper servicing, & schedule
must be determined and followed and an en-
gine history maintained.

2

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 WVapors 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

> > B P

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-
mnents,

A DANGER: Do not use matches,
lighters, or torches for a
light scurce 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 leangthen or shorten the intervals
between major service needs such as valve
reconditioning, piston ring replacement, or
complete overhayl. Observation of crankcase
breathing, exhaust sound and color, lubri-
cating ¢il ceasumption, engine power, and the
sound of the engine in operation by a guali-
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. ing tabula"tion. Where the time interval varies
: ' ’ between the engine series, within a main-

The maintenance interval is the same for tenance phase, adhere to the time inter-
maintenance Phases 1,2,3, and 4. See follow- val listed for the particular engine series.
MAINTENANCE MAINTENANCE ENGINE SERIES
PHASE INTERVAL 433 ] 649 Y " 5685 6138
Phase 1 Daily-Each 8 Hrs. X X X X X
Phase 2 100 Hours X i X X X
Phase 3 250 Hours X X .. X X X
Phase 4 600 Hours X X X X X -
1000 Hours X X
FPhase 5 1260 Hours X, X
1300 Hours . X
2250 Hours X X . ) .
) 2600 Hours X
Phase & 3000 Hours X
4000 Hours - . X
4500 Hours X X
5200 Hours X
Phase 7 6000 Hours X
8000 Hours ' X

B. LUBRICATION AND MAINTENANCE GUIDE

Regular checks should be made at the intervals shown (hours or months). Generally the hours
shown are for prime power units...the months for stand by units.

PHASE 1 DAILY—ALL ENGINE SERIES (or when stand by unit is exercised).

Tapic Paragraph'
1. Before starting engine:
a. Visually inspect all belts and hoses for deterioration.
Check total engine for signs of fuel lubricant, coolant,
air, and exhaust leaks or damage.
b. Check and correct coolant level 9 F
c. Check oil level with side of dipstick marked STOPPED. 11 A
d. Drain water from fuel tank, fuel filters, and/or fuel/ 10 B
‘water separator (if applicable).
e. Check air cleaner service indicator and replace filter 13 B
element if |jed indicator is visible.
f. Empty and clean dust cup and baffle in air cleaner. 13 ' B
g. Drain moisture from air compressor reservoir. 16 A ‘ -
' h. Grease power take-off clutch throw-out collar. 16 | B
2. While starting engine: ' ) “
a. Check and correct starter performance. 12 . D
b. Check and correct oil pressure. n A
¢. Check alternator charging rate. 12 E,F,G,H,]
3. After engine reaches operating temperature:
a. Check engine oﬂlevelatidnng'speed. Maintain be- 1 A
tween ADD, and FULL marks an dipstick, RUNNING
side.
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PHASE 1 DAILY~—-ALL ENGINE SERIES—CONTINUED

Topic
b. Observe:
{1) Coolant temperature 9
{2) Lube oil pressure T 11
{3) tdle/full load speed
(4)-Air cleaner and service indicator. 13
¢c. Check and correct for engine knocks or unusual
noises.
d. Check/correct air compressoer operation and reservoir 16
pressure,
PHASE 2 — EACH 100 HOURS/6 MONTHS—ALL ENGINE SERIES
1. Check/correct radiator for cleanliness and restriction 9
of air through fins.
2. Make initial replacement of coolant fitter. 9
3. Change engine lubricating oil-——see Phase 3. 11
4. Renew full flow type engine oil filter—see Phase 3. 1
5. Check liguid leve! in battery. .' 12
6. Check and repair any coolant, fuel, ojl, 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
adjustment, (where applicable) mounting, air lines and
coolant lines for leaks; cleanliness.
9. Grease power take-off ctutch shaft, pilot bearings, ' 16
and operating lever shaft.
10. Check clutch adjustment. 16

PHASE 3 — EACH 250 HOURS/6 MONTHS—ALL ENGINE SERIES

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

1, Renew engine oil.

2.
3.

Replace full flow lube oil filters,

Replace bypass lube oil filter.

PHASE 4 — EACH 800 HOURS/12 MONTHS—ALL ENGINE SERIES

.

2.

3.

Replace all fuel filters 10

Replace coolant filter. ' 9

Check/clean engine breather tubes, il

. Check/clean or replace air compressor governor filter. 16

. Grease adaptor for mechanical type tachometer. 5
23
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Topic : i’aragraph

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

7. Renew (500 hours) shaft bearing lubricating oil of heavy 16 B
duty pawer take-off clutch.

PHASE 5 - EACH 1000 HOURS/24 MONTHS-—ENGINE SERIES 685 AND 6138
EACH 1200 HOURS/24 MONTHS—ENGINE SERIES 433 ‘AND 549
EACH 1300 HOURS/24 MONTHS—ENGINE SERIES ‘670

1. Inspect/correct injection niozzle holder and spray 10 F

pattern. .
2. Check specific gravity (charge} of battery fluid. 12 B
3. Inspect, clean, and tighten all electrical connections. 2 -
4. Visualty 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 discharge.

6. Cheack/correct air compressor discharge valves and ’ 16 . A
springs for excessive carbon.

7. Check/tighten engine mounting fasteners.

8. Grease oi.rer‘speed governor.

PHASE 6 - EACH 2250 HOURS—ENGINE SERIES 433 AND 549
EACH 2600 HOURS—ENGINE SERIES 670

EACH 3000 HOURS—ENGINE SERIES 685
EACH 4000 HOURS—ENGINE SERIES 6138

1. Recondition nozzle holder assemblies. 10 F

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

3. Checkfcarrect turbocharger for dirt and carbon. 13 D
*4. Check/correct -cylinder sleeve bores for excessive wear,

5. Check/correct/clea_n complete exterior of engine and radiator.

PHASE 7 - EACH 4500 HOURS—ENGINE SERIES 433 AND 649
T EACH 5200 HOURS-~-ENGINE SERIES 670

EACH 6000 HOURS—ENGINE SERIES B85

EACH 8000 HOURS-—ENGINE SERIES 6138

*1. Make major inspef:tion of compiete engine and replace all parts showing excessive wear.

It is suggestéd that any maintenance function not fully described in this manuai be handied oniy
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: Neo 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
bartery before cleaning, re-
pairing or sgervicing the en-

>

Eline.

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

WARNING: Never use gasoline or

other toxic or flammable fluids
to clean parts.

DANGER: Fluid
Do not rvemove 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: 1If engine is to be
started indoors, insure proper
ventilation to remove deadly
exhaust gases.

> > PP

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. 1t 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 resuits in major malfunction
or complete engine breakdown.

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

The following troubleshooting chart includes
some of the problems an operator may en-
counter during the service life of an Allis-
Chalmers diesel engine. The chart itself wili
assist you in making an organized study of
the problem and a planned method of proce-
dure for investigalion and correction of the
difficulty.

under pressure.
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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 poiscning. Al-
50 wear safety glasses with
side shields or goggles when
popping a nozzle,

A

checking and filling batter-

A WARNING: Do not check or ad-
just belts when engine is run-
ning.
DANGER: Fluid under pressure.
Do not remove radiator c¢ap un-
til pressure has been re-
lieved as c¢oclant may boil
over and cause personal in-
jury.

A DANGER: Flammable vapors. Ex-
tinguish all smoking mater-
ials and open flames before
ies. Do not check battery by
sparking,

‘] WARNING: Wear safety glasses

with side shields or goggles
when using compressed air for
cleaning to reduce the danger
of personal injury from flying
particles. Limit the pressure
te 30 psi (207 kPa) according
to QOSHA 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 1o the colored dot or dots. Reference
to left of dot indicates the possible cause,

8. 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 determing how they
could contribuie 1o present condition.

Secondly, check and recheck the obvious sim-
ple things that can go wrong—Tfuel supply,

logse belts aor fittings, dirty filters, 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
fauit and correct same.

C. TROUBLESHOOTING GUIDE
See following page for guide.




Trouble Shooting
Guide for
Allis Chalmers

Engines

CAUSES

Restricted Air [ntake
High Exhaust Bock Pressure
Thin Air in Hot Weather or High Altitude
Air Leak Between Cleaner and Engine
Turbocharger Malfunctioning
Out of Fue! or Fuel Shut Off Closed
Poar Quality Fuel
Air Leek in Suction Line
Restricted Fuel Lines
~ Plugged Nozzle Orifices
Broken Fuel Pump Drive Shaft
Fuel Tropster Pump Molfunctioning
Locse Fuel Return Lines
Throttle Linkage
Water in Fuel
MNozzle Volve Binding in Valve Body ]
Fuel Tnjection Pump Malfunctioning ]
MNozzles [mproperly Adjusted []
~ External and Internal Oil Leaks ]
— Dirty Luke Oil Filters
Faulty Cylinder Oil Contral
Clogged Oil Passages
Qil Suction Line Restriction
Faulty Qil Press Regulator Valve [ ]
Mo Qil in Crankease |

Wrang Grade of Qil for Weather Conditions []
‘ Oil Level toa High L] L]
Qi) Pressure Gouge Melfunctioning [ ]
[ub Cil Pump Malfunctioning ] 1
| Qil Line Broken Inside Cronkcose
‘ Insufficient Coclant R
Water Pump Maifunctioning BE
Thermostat Malfunctioning H EEuN
Domoged Water Hose L]

Laose Belts [ 1]
Clogged Water Passages (]
Interna| Water Leoks -

Radiator Core Openings Dirty L]
Air in Coolant System | 1]
External Woter Leaks B

Dirty Filters {Fuel) LI

Long Idle Periods T -
Engine Over Loaded [ ] LI 0] :F:

e
B [N

L¥)

Dirty Lube 00l

Engine Exterior Caked with Dirt
Cylinder Head Gasket Blow-by or Leckoge (IR (]
Vibration Damper Malfunctioning
Unbalanced ar 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 Bolts
ncarract Yalve Timing N (Il
‘ Incorrect Injection Timing B 8
Warn or Scored Sieeves or Pistons []
[ ]

| Nozzles need Adjustment ]

BN [ ]
Turbocharger Seals Leak




TOPIC 9 COOLING SYSTEM

A. GENERAL DESCRIPTION . BE. RADIATOR AND FAN SYSTEM
Maintenance of a favorable heat level is im- 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 CGther major components include a coolant
if block heat is consistently too low or too pump, inlet and outiet piping, water cocled
high. 1t is the function of the coocling exhagust manifeld, 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- Coolant is drawn from bottom of radiator
to the cylinder. through pump into pipe leading to engine
3
2 _1
/// / r 4A

Coo e _
) ‘*wf{r“f ==

E~3243

1. Drain cock 7. Intercooler inlet 15. Coolant filter

2. Mater cooled exhaust manifold 8. Intercooler model 6491 16. 0§l cooler

3. Thermostat/s 9. Cylinder head 17. Immersion heater ther-

4. Bypass tube 16. Pressure cap-7psi (48kPa) mostat {(tank style)

5. Intercooler outlet 11. Radiator option

6. Intercooler-models 4331, 12. Fan 18. Immersion heater (tank
6701 & 61381 13. Coolant pump siyle) optional

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

Figure 1. Cooling Sysiem Schematic Diagram - Radiator and fan Type Cooling ‘System - Typical
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1. Intercooler-models 6701 & 61381 8. Pressure cap-Tpsi (48kPa)  16. Shutoff cock

1A. Intercooler-model 6851 9. Expansion tank 17. Coolant filter

2. Intercooler outlet 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

Figure 2. Cooling System Schematic Diagram - Heat Exchanger and
Expansion Tank Type Cooling System - Typical

oil cooler. From there coolant flows into The cooling system is pressurized by a 7 psi

side of engine block where it circulates
around cylinder sleeves, intoe cylinder head,
to thermostat and to top of radiator. On in-
tercopcled 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, ltems 6 or 8. :

The thermostat is the control eiement 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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(48 kPa) pressure cap. By pressurizing, boil-
ing point of water is raised 3°F pér psi
(0.25°C per kPa). Hence, water cooclant will
not boil until 233°F (111°C) is reached.

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




A double-acting wvalve 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
A cap when temperature is 212°F (100°C)
or above. Coolant will flash boil and
may splash on persen removing cap.

C. HEAT EXCHANGER AND EXPANSION
TANK 5YSTEM

The heat exchanger and expansion tank per-
form the same function as radiator and fan
(See Fig. 2}. The tank is reservair 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 Radi-
ator and Fan System.

Customer supplied raw water pump circulates
cool raw water through inside of heat ex-
changer tubes. Heat in engine coolant is
dissipated 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
temperarure 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 perferred.

for engine operating in sub-freezing tem-
peratures , a permanent type anti-freeze
must be used to protect against {reeze
damage., After any addition of water to
anti-freeze compound, test solution
mixing to assure completer protection. Do
not use anti~freeze solution harmful to alum-
inum, Refer to instructions f{furnished by
anti-freeze manufacturer for quantity re-
quired for lowest ambient temperature pro-
tection.

£. DRAINING COOLING SYSTEM

A

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

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

after
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2. Disconnect power source of immersion
heater element,

3. If radiator-cooled (Fig. 1), remove
radiator cap, open radiator drain cock,
cylinder block drain cock/plug, cooler
drain cocks and vent cocks/plugs ({at
high point on engine).

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

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

F. FILLING COOLING SYSTEM

WARNING: Improper filling technigue
may result in permanent engine com-
ponent damage. Proper filling and
venting is necessary,

1. Check to assure vent cocks/plugs are
open (at high point an engine).

2. Close ali drain cocks/plugs that were
open to drain system,

3. Pour coolant into radiator or expansion
tank until it flows from wvent provi-
sions,

4, When coolant flows (free of air) with-
out bubbles, close went cocks/plugs
and continue filling until coolant level
is approximately 1-1/2 in. (38 mm) be-
low bottom of filler neck or fill heat
exchanger system tank to approximate-

ly 2/3 full. Install filler cap.
5. Operate engine uniil thermostat opens.
6. Remove filler cap to check level of
coolant and add if necessary. Install

filler cap.

G. CLEANING COOLING SYSTEM

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

2, If coolant filter has been properly
maintained cleaning of system should
not be necessary.

3. Before putting cleaning solvent in rad-
iator, close coolant filter - inlet and
shut off valves (Fig. 1, ltem 14).

4. Commercial solvents are available for
cooling system cleaning. Use accord-
ing to manufacturers instructions.
Never mix anti-freeze compounds or
inhibiters with any cleaning or flush-
ing compounds,

5. After cleaning and flushing,open filter
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shutoff valves (Fig. 1, Item 14}, install
new filter and fill system to proper lev-
el. Inspect system for leaks and cor-
rect.

6..1f radiator tubes are closed, reverse
flush as follows:

a. Disconnect upper and lower radiator
hoses. -

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

c. Plug upper connection and 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.

7. Radiator must be kept free gf debris
and other obstructions. Clean with air
blast carrying a nontoxic, nonflam-
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..

CAUTION: Provide adequate ven-
tilation to avoid toxic effects
of spray. Do not clean with
gasoline, fuel o0il, or kero-
sene. :

A WARNING: Wear safety glasses

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) according
to OSHA requirements.
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SERES SERIES SERIES ,
433 & 6497 B491& 670 6858 6138 ‘i
i
Gasket
Thermostat/s

Installatjon directional arrow.
Seals-located in thermostat cover

Eo R RN

Figure 3. Thermostats
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H. THERMOSTATS

1.

Description

The thermostat (Fig. 3) is the control
element that regulates flow of coolant.
1t remains closed when engine is cold
and does not begin to open until coolant
temperature raises 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. {f engine runs
cool or overheats, remove and test
thermostat.

Removing Thermostat With Engine Cooled.
a. Drain cooling system.

b. If applicable, remove coolant bypass
tube or hose.

c. Remove cap screws and lockwashers
that secure water outlet flange to
thermostat housing.

d. Raise flange with hose intact.

¢. Remove gasket with thermostat.

f. Clean, inspect, test, and replace
thérmostat. .

4. Replacing Thermostat

a. Install thermostat(s) in clean housing
with arrow pointing up (Series 433,
649, and 670 engines) making sure
thermostats are properly set in their
respective counterbores.

b. Position new gasket as indicted in
Figure 3.

¢. Position outlet flange on housing and
secure with lockwashers and cap-
sCrews.

ENGINE QIL COQOLER

. Description:

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

If proper engine  oil maintenance s
followed, oil cooter will function ef-




fectively. Otherwise impurities will
deposit in cooler and restrict oil flow
around tubes. Restricted oqil flow is

. indicated by a drop in oif pressure. To
correct, oil cooler must be removed and
cleaned or replaced.

3. Removal of engine oil cocler and clean-
ing is a service gperation. It is best
handled by a factory trained mechanic
or your Alis-Chaimers dealer.

J. BELTS—REPLACEMENT OR ADJUSTMENT

WARNING: Do not place head,

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

WARNING: To prevent injury,
always turn the key switch or
stop control to the “OFF" po-

sition before «c¢leaning, 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,

Figure
. 513 and B70
WARNING: Do not check or adjust

belts when engine is running.
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. General

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

Replace belts if damaged, badly worn, or
scaked 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 beit 1tension assures maxi-
mum service life of bearings, pulleys

~and befts. Correct adjustment of beit
. 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, MI. 48007. A differ-
ent tension gauge is required  for
each V-Belt width. Chart below
shows proper gauge and tension
for warious belt widths., The term,
"used", in chart, denotes used belt
that bhas been loosened to permit
component change then retensioned.
On '"new" belts it was previously
recommended to tension new beit 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 ¥l is neces-
sary to check tension only on belt
closest to engine or inside beit. 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 pulteys. 1f cog 1type bell is
checked, place gauge finger an
top of cog.

IfT tension gauge is not awvailable,
belt tension c¢an be checked by
hand. Belts of 1/2 inch {(12.70 mm)
width are properiy adjusted when
they can be depressed 3/16 inch
{(4.76 mm) to 1/2 inch {19.05 mm).
1/16 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). ’
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1. Fan
2. Fan hub
3. Belts

5. Locknut
6. Bracket
7. Crankshaft pulley

4, Adjusting screw 8. Fan hub grease fitting

Figure 5. Belt Adjustment-Series 685 Engines

-a.

3. Belt Replacement and Adjustments

Series 433, 649 and 670 Engines
(1) stop. engine, remove belt guard.

{2) Loosen alternatar adjusting brace
capscrew (Fig. 4,
mounting bolt or capscrew (6).

(3) Install new belt (s) in pulley
graoves. Move alternator away
from engine untif specified belt
tension is  achieved. Tighten
brace capscrew (2) and mount-
ing bolt or capscrew {6).

(4) Reinstall belt guard.

. Séries 685 Engines

(1) wWith engine stopped, remove beit
guards.

(2) Remove batter‘y charging alter-
nator drive belt.

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

{4) Lower ihe hub by turning the ad-
justment screw {4) counterclock-
wise.

(5) Remove and inspect both old belts,

Item 2) and-

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  33-74 33-72C
Mode! 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) (46-48 Kg) (54-56 Kg) (54-56 Kg)
Triple Belt New 107-114 "120-127 172'0-'127 120-127
(49-52 Kg) (54-58 Kg) {54-58 Kg) (54-58 Kg)
Triple Beit Used 90-95 102-107 118-124 118-124
(41-43 Kg) (46-49 Kg) (54-56 Kg) {54-56 Kg)

*NQOTE: When ordering gauge 33-74, specify calibration for 11/16 inch (17.46 mm) belt width.
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1. Orain cock
2. Retaining nut
3. Locknut

4. Adjusting capscrew
5. Fan hub grease plug
6. Drain cock

Figure 6. Fan Hub, Drive Belts, and Drain

~Locks-Series 6138 Engines

Repiace both belts if either is de-
fective.

(6) Position
grooves.

new belts on pulley

(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
erator drive beit,
to specified tension.

charging gen-
Adjust beit

. 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
stack is obtained to facilitate re-
moval of the fan beits., Remove
belts.

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

(4) Position‘ belfts on fan hub and
crankshaft puliey.
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E~1192
1. Bar 4. Belt tightener idler
2. Water pump belt pulley

3.

tightener assembly 5. Water pump pulley
Water pump drive 6. Clamping boit
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 locknut (3) and spindie
* retaining nut (2).

. Series 6138 Engines

Water Pump Drive Belt

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

(2} Loosen water pump belt tight-
ener assembly  clamping baolt
(Fig. 7, item 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.

" {B) Securely tighten the clamping

capscrew to a torgue of 35 Ib. ft.
(47Nm),




K.

FAN HUB: LUBRICATION—

SERIES 63> AND bl138 ENGINES

ﬁ WARNING: To prevent injury, al-

ways turn the Kkey switch or
stop contrel to the "OFF" po-
sition before cleaning, repair-
ing, or servicing the engine.

A WARNING: Do not place head,

body, limbs, feet, fingers or
hands near a rotating fan or
belt. Be especially alert
arcund a pusher fan.

. General

Some bearings. in fan hub assemblies
must be lubricated at prescribed inter-
vals with pressure gun {ubricant. Do
not overgrease fan hub bearings.

. 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, ltem 8).

. Series 6138 Engines

At 600 hour intervals, remove pipe
piug (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

2.

{FILTER)

. General

The cooling system conditioner extends
engine life. It contains an all purpose
element suitable for use with water and
all types of permanent and non-per-
manent anti-freezes except Dowtherm.

The Coolant Conditioner (Fig. 8)

a. Removes dirt, sludge, and other
foreign material by mechanical Ffil-
tration. '

b. Prevents precipitation of scale on
system surfaces by ion exchange of
water softening.

c. Protects against corrosion activity
in the engine by chemicals present
in the element.

d. Controls electrolysis by use of a
sacrificial piate.

e. Decreases the natural tendency to-
wards rust formation and chemical
deterioration of cooling system metal
surfaces.

3. Maintenance )

when -an element is changed from one
type to another, you must drain and
flush cooling system. Never use spluble
oil or other coolant conditioners if sys-
tem is equipped with coolant filter. Be-
fore adding leak stoppers to coolant,
shut off intet and outlet wvalves to water
conditiorter. Change initial coolant con-
ditioner element after first 100 hours of
operation and thereafter, -each 6007
hours. .

4. Changing the Element

a. Clean base and surrounding area.

E-2118

1. Inlet 3. Header
2. Outlet 4. Spin-on filter

Figure 8. Coolant Filter-Spin-On Type

b. Close both coolant conditioner inlet
and outlet valves, '

c. Remove exhausted spin-on element.
d. Lubricate gasket with thin film of oil.

e. Install new element until gasket con-
tacts base of mounting housing.

f. Hand tighten 1/2 turn.
g. Open inlet and cutiet valves.
h. Operate engine and check for leaks.

M. TORQUE CONVERTER COOLER

1. General

The torgue converter cooler {(optional
equipment) maintains the temperature of
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the converter filuid within safe operating
range,

Engine coolant, after leaving the lube
oil cooler, passes through the inside of
the converter cooler tubes and flows
from there to the engine block.

. Maintenance

it is absolutely necessary that cooler
be kept clean to provide for proper
oil cooling.

Torque conwverter cooler maintenance is
a service operation.

N. COOLANT HEATERS

1.

General

There are two types of immersion cool-
ant heaters, none thermostatically con-
trolled (Fig. 9) and thermostatically
controlled (Figs. 10 and 11). Both
preheat engine coolant for ease of start-
ing. Both gperate on 120 volt a.¢c. cur-
rent.

Coplant heaters do not eliminate need
for anti-freeze.

CAUTION: As a safety factor,
install switch between immer-
sion heater and power source
to de-energize unit whenever
engine is being worked aon or
coalant is drained.

a. Non-Thermostatically Controlled
Heater

For best results, allow 8 hour heat-
ing time,

Heating element (Fig. 2, Item 2) is
positioned in engine coolant and con-
nected to energy source by electric
cord. '

Periodically, disconnect  electrical
source, drain cooling system, re-
move and clean heating element.

b. Thermostatically Controlled Coglant

Heater

All immersion heaters operate on
thermosiphon principal of heating
coolant and circulating it through
cooling system. The pulsating wvalve
{(Fig. 10, Item 4) assists this circu-
lation. The safety thermostat (1)
prevents damage from overheating.
A temperature . centrol thermostat
activates heating element when cool-
ant temperature is 7° to 15°F (4° to
8°C) or more below setting on dial--
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usually 80° to 140°F (27° to 60°C).
Element s automatically deactivated
when pre-set dial setting is reached.

Before applying current to immersion
heater be sure that the radiator is
full and afl air has been bled from the
cadling system, all hose connections
are secure, antifreeze solution is not
too strang, coolant is not frozen.

E-2258

1. Heater cord 2. Element

Figure 9. Immersion Heater

2. Maintenance

At least once a vyear or every 2,000
hours disassemble the immersion heater
to inspect and clean all scale and foreign
matter from the components. See Service
Manual for disassembly and cleaning in- |
structions.

3. Troubleshooting

a. If heater has been operating and
fails, check the following: '

(1) Current supply to heater.
{2) water level in radiator.

{3) Coolant. |t may be frozen or in
mush condition.

(4) Air in system.

{5} Sediment in system that may have
clogged lower inlet.

b. If temperature control thermostat or
“heater element is suspect (Fig. 11).

(1) Remove temperature control ther-
mostat cover. Using 120 volt test
lamp across terminals #2 and #4
of thermostat, lamp will light if
thermostat is energized. | '

{2) Increase temperature dial to high-
est setting to close contacts.
Test with lamp across termin-
als #1 and #4. Lamp will light
if thermostat is operating cor-
rectly.
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1. Safety Thermostat

2. To temperature control thermostat
3. Coplant outlet

4. Pulsating valve and coolant inlet

(3)

(4)

B
5. Bottom casting 9. Top Casting
6. Lead washer 10. Silicone rubbing seal
7. Element 11. Terminal cover
8. Gasket 12. Bracket

Figure 10. Immersion Heater

Remove terminal cover (Fig. 10,
Item 11) from heater unit. Place
test lamp leads across element
terminals. If lamp lights and top
outlet hose is cold, element must
be replaced. If lamp Tremains
dark, place test Ilamp . leads
against element terminal where
lead from safety control thermo-
stat is connected and against the
safety thermostat terminal where
lead from control thermostai” is
soldered. If lamp lights either
the safety thermostat and element
terminal requires replacement.
Move test lamp leads and place
against both terminals of safety
thermastat., If lamp does not
light, safety thermostat must be
replaced. If lamp daes light the
short lead between safety theér-
mostat and element must be re-
placed. :

Return thermostat temperature
dial to normal setting. Replace
cover.

c. If coolant circulation is blocked by

atr

will

lock or obstruetion, thermostat
trip out. After heater has

cooled, thermostat will reset auto-
matically. If reason for overheating
is not corrected, engine block will
remain cold even though heater is

going on and off.
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CAUTION: DO NOT
USE THIS TERMINAL

E-1582

Coolant inlet
Terminal block
Temperature dial
Coonlant outlet

To immersion heater
Tao AC source

o U b o P

Figure 11. Temperature Contrel Thermostat
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0. COOLING SYSTEM—

MAINTENANCE SCHEDULE

1. Phase 1, Maintenance—Daily—Before
Operation

a.

c.

. Check coolant )
fill radiator to within 1.5 in (38 mm)
" below bottom of filler neck.

Inspect belts and hose for deteriora-
tion.

level, if necessary,

Check coolant temperature.

2. Phase 4, Maintenance-Each § Months

a.

Chack/correct radiator for external
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restriction of air

cleanliness and
through fins.

b. Replace coolant filter.

¢. Lubricate fan hub pulley—5eries 685
and 6138 only.

. Seasonal

a. Clean cooling system.

b. Check and replace hose when ne-
cessary.

¢. Replace coolant with new,

d. Check and ciean coolant heatef.




TOPIC 10

SAFETY PRECAUTIONS

L

A

.dy

WARNING: No wunauthorized per-
son must be allowed to service
or maintain this machine. Stu-
the Operation and Main-
tenance manuals before starc-
ing, operating, maintaining,
fueling, or servicing this .ma-
chine.

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

FUEL

A

SYSTEM

WARNING: To prevent injury,
always turn the key switch or
stop. control to the "OFF" po-
sition before c¢leaning, re-
pairing, or servicing the en-
gine-‘ H . -

DANGER: Do not use matches,
lighters, or torches for a
light source when inspecting
or repairing engine due to
presence of flammable fluids.

WARNING: VNever use gasoline
or other toxic or flammable
fluids to clean parts.

E-3244

NOTE: CUSTOMER FURNISHED FUEL

+RETUAN LINE MUST NOT BE LESS
- THAN G.187" (4.76mm) 1D TUBING.

[-FUEL RETUAN LINE MUST BE
SEPARATED A MINIMUM DISTANGE
OF 127 (30.4cml TO PREVENT AIR
1 I ENTRAPMENT AT THE SUCTION
™| INLET OF THE FUEL SUPFLY UINE.

r

NQTE: CUSTOMER
FURNISHED FUEL
SUPPLY LINE MUST
NOT BE LESS THAN
0.3127 (T.94mm} 1D

r .
;lfg.r TH»';‘NK CAP ¥ 8 STANDARD FILTER WITH
'VENT. VE AR / r HAND PRIMER PUMP
SRR ? o ”
i | ‘35 6 1
1 | ]
| e 7 | OPTIONAL FILTER
e S TR BRI,
8 RA
FUEL SUPPLY LINE TO ¥
BE APPROXIMATELY 1" ] PRIMER PUMP .
(25.40mm} FROM BOTTOM 10 L s
OF TANK. OR AT A . l
DISTANCE TO ALLOW 5% 1 9 .
OF TANK VOLUME FOR .
SEDIMENT AND WATER.
OPTIONAL DUAL FILTER
7
{2 AND FUEL/WATER
8 SEPARATOR WITH HAND
PRIMER PUMP
™10 2 ——
"
@
OPTIONAL DUAL FILTER

AND FUEL/WATER
SEPARATOR WITH
ELECTRIC PRIMER PUMP

1. Drip manifold

2. Nozzle holder assembly
3. Fuel return line

4. Fuel injection pump

Vent

B~ o

Vent

Injection lines 9.

Hand primer pump

Fuel filter/s
. Water separator
Drain cock

13. Drain cock
14. Fuel return line
15. Fuel supply line

12. Electric fuel pump

Figure 1. Fuel System Schematic Diagram-Series 433 and 649 Engines
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with Distributor Type Fuel Inection Pumps




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 injection nopzzle-holder
assemblies. Fuel is drawn from the .tank

through fuel/water separator and filter(s)
and primer pump or efectric fuel pump
to the transfer pump which is integral with
the fuel injection pump. Transfer pump
forces fuel to cam-actuated piungers which
force the fuel under high pressure through
fuel lines to fuel injection nozzles from which

fuel enters combustion chambers in

fine cone-shaped sprays.

four,

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 surplus fuel back
to fuel tank.

There is fuel
of each fuel

seepage between the surfaces
injaction nozzle wvalve and fits

NOTE: DO NOT USE

GALVAMIZED PIPE OR FITTINGS

IN THE FUEL SYSTEM.

""+__'_—W

NOTE: CUSTOMER FURNISHED FUEL
RETURN LINE MUST NOT BE LESS
THAN 0.187"" {4.76mm] 1D TUBING.

FUEL RETURN LINE MUST BE
SEPARATED A MINIMUM DISTANCE
QOF 12" (30.4cm) TO PREVENT AIR
ENTRAPMENT AT THE SUCTION
INLET OF THE FUEL SUPPLY LINE.

e

FUEL TANK CAP
- MUST HAVE AIR
13- | VENT.

&

! 14
i

FUEL SUPPLY LINE TO
BE APPROXIMATELY 1"
(25.4Cmm} FROM BOTTOM
OF TANK, OR AT A A
DISTANCE TQ ALLOW 5%
OF TANK VOLUME FOR
SEDIMENT AND WATER.

NOTE: CUSTOMER FURNISHED FUEL SUPPLY

LINE WMUST HOT BE LESS THAN

0.312" t7.94mm} |D TUBING.
N

{
| L
STD PRIMARY & SECONDARY
FILTERS WITH HAND :
PRIMER PUMP
i —

1 2
r 3 h ]
* "y
( ] 4
(4] T
14|
5 l MODEL DG
a [ﬂ OR DM .
FUEL ¥
(=) INJECTION
PUMP
8 v

STANDARD FILTER
WITH HAND PRIMER -

¥
¢ | pump
L,_Jl e ——

10 A 4

} OPTIONAL DUAL
FILTERS WITH HAND
PRIMER PUMP
—tlf———

OPTIONAL DUAL
FILTERS WITH ELEC- |
TRIC PRIMER PUMP

MODEL 100
= FUEL INJECTION PUMP

E-3245 16

1. Drip manifold 5. Injection lines 9. Filter/water separator 13. Fuel return line

2. Nozzle holder assembly 6. Vent cock 10. DBrain cock-filter 14, Fuel supply 1ine

3. Fuel return line 7. Hand primer pump  11. Electric fuel pump I53. Primary Filter/WS.
4. Fuel injection pump 8. Vent 12. Drain cock-tank 16. Secondary [{ilter

Figure 2. Fuel System Schematic Diagram-Series 670 Engines

(High Pressure)

with Distribulor Type Fuel Injection Pumps
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NOTE: GALVANIZED PIPE
AND FITTINGS SHALL NOT
BE USED IN THE FUEL
SYSTEM.

The following items are used only on engines
equipped with safety controls or automatic
start and stop equipment:

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

/ B

N /
7
B c :
L 4 Q&ﬁ +——— Fuel return line must be separated a F
R 8 A minimum distance of 12" (30.4 cm} to '
» - /3 prevent air entrainmient at the suction in-
FUEL TANK TOQ PRIMARY J , let of the fuel supply line. {
FILTER LINE - 3/8” (9.53 mm) . f
1.D. 4 ! s |
| 4 |
. FUEL SUPLY LINE TO BE AP- |
FUEL RETURN LINES ! = PROXIMATELY 1 " (2540 mm) | -
MUST NOT BE LESS - FROM BOTTOM OF TANK, OR ATA
THAN 5/16” (7.94) |.D. 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 Tines 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 1ines

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

with In-Tine Multipte Plunger Fuel Injection Pumps

body. This is necessary for lubrication. The
leaked fuel accumulates around the spindie
and inte the spring compartment of the type
| nozzle holder. In the type Il nozzle, the
teaked fuel accumulates in the pressure ad-
justing spring compartment. The fuel is re-
turned through fuel drip manifold and fuel
return line to the fuel tank. A regulating
valve in transfer pump end of distributor
type pump or in the gallery of the multiple
plunger type injection pump allows larger
share of fuel to be by-passed back to tank.
Fuel by-passed increases with engine speed.

Special rcare must be taken in the storage
of fuel, transfer to fuel tank, and keep-
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ing fuel tank full to prevent condensation.

Foreign matter and water in system will
damage injection. pump and nozzles. The
standard fuel filter(s) will clean the fuel.
wWhen contamination is & serious problem,
additional  fuel filtering - components are
avaiiable as optigns.

Persons responsible for engine operation
and maintenance must follow these basic
recommendations:

7. Use . fuel meeting specifications out-
lined in Topic 4.

2. Store and handle fuel with care in




. Remove

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

. Maintain fuel oii filter(s).

injection nozzles at prescribed
intervals, adjust opening pressure,
check spray pattern.

. Drain

water from fuel/water separa-
tor, fuel filter with drain cocks, and
tank daily.
. Check injection pump timing.
. Keep all components securely tight-
~ened  on  engine {specified torgque).
. Clean all parts and surrounding area

with a nontoxic and nonfiammable sol-
vent before removing any part. Cover
all openings immediateiy.

B. FUEL FILTER AND FUEL/WATER
SEPARATOR
DANGER: Extinguish all smoking

materials, or open flames be-
fore checking and filling fuel

)

before opening sediment drain
due to the presence of flam-
mable fluid.

WARNING: Never use gasoline
or other toxic or {lammable
fluids to c¢clean parts.

A

Filters and fuei/water separators are of the
spin-on-disposable, throw-away type. The
fuel systems for the wvarious engine series
consist of a fuel filter only, a fuel/water
separator and filter(s) or optional heavy du-

ty filter systems with addition filters and

eleciric fuel pump.

Replace elements at 600 hours or 12 months
whichever occurs first, (more often when op-
erating conditions warrant) or when filter be-
come clogged. Clogged filters are usually in-
dicated by irregular engine performance.

In warm weather, open the veni screw or plug
and the drain cocks of each filter and drain
befare starting the daily operations. In cold
weather, when there is the possibility that




contaminants shartly after the end of daily
operations. Allow the filter to drain until
the fuel runs clean.

A hand primer is connected into the system
and is used to purge air from system after
new filters are installed or after other ser-
‘vice repairs. .

All fuel supply and return line fittings at
the filter header have straight threads -and
require O-rings to prevent leakage. Always
inspect O-rings before replacement.

1. Filter. or Fuel/Water Re-

newal

Separator

a. Remove dirt from around filters,

b. Close fuel tank shut off valve if fuel
level is above level of fuel filter..

€. Remove filter(s) from base.
d. Inspect and clean base.

e. Apply a light coating of lubricating
oil to the filter gasket. Screw new
filter by hand inte position until
gasket contacts base of filter head.
Using hand pressure, tighten filter
1/2 to 3/4 of a turn more. CAUTION:
Do not use any tools to tighten fil-
ter. Always use an Allis-Chalmers
replacement filter..

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 inserts (fig. &4, Item
3) and others have a separate O-ring (4).
If separate type, it is packaged with new
filter and the old O-ring must be removed
from the insert (3)
installed.

Filters

2. Heavy Duty Fuel and Water
Separator
Heavy duty fuel filters are stan-
dard on larger engines--Series 685 and
6138--and are suggested for use on
smaller engines operating in a dirty
area. They are similar to lighter du-

ty units except two filters are mount-
\ ed on a common header and work in par-
allel. Usually the water separator is
mounted separately and ahead of fuel
filters (Fig. 1). Function and servic-
ing of heavy duty filter arrangement
is the same as for standard explained
above.

. ) . .
the condensed water  wiil freeze, drain the’

and the new one in-
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C. ELECTRIC FUEL TRANSFER PUMPS =

A

WARNING: To prevent the pos-
sibility of bedily injury, al-
ways disconnect the battery-
to-ground cable before clean-
ing, repairing, disconnecting
or connecting any of the elec-
itrical 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 (Fig. 5).

is of solid state electronic con-
non-serviceable.

Type 1
trol  circuitry and s

Type 2, the
filter in the bottom end.
once a year.

interrupter type, has a
Replace filter

2. Wiring

The pump is internally grounded so
mounting sufaces must be clean and
free from paint, rust, or oil. All wiring
from starter solenoid to switches and
pump should be 12 gauge (2.068 mm)
stranded type.

2@

.

TYPE 2

E-3241

3, Filter location
4, Cover

1. Inlet
2. Qutlet

Figure 5. Electric Fuel Pumps

3. Maintenance
Disassembly of type twe electric fuel
transfer pump for yearly maintenance
is a service operation. It is best han-
died by a factory trained mechanic at .
your Allis-Chalmers dealer.




D, PRIMING FUEL SYSTEM

Procedures wvary for standard and oplional
heavy duty filters.

1.

Priming Low Pressure Fuel System--
Standard Filters

a. Check fuel level in tank and open
shut off valve,

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

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

d. Loosen [ocking 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. WMove primer plunger back and forth
in pumping mation to fill filter with
fuel. and expel air.

f. wWhen flow of fuel around wvent is
bubble free, tighten securely,

a. 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, 648, and 670 en-
gines they are optional.

a. Follow,K steps a, b, and ¢ covering
standard filter arrangements.

b. Disconnect load from engine.

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

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

Priming High Pressure Fuel 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 fue! injection line conmecting
nut attaching each Iline to corres-
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ponding nozzlte 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 io 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

A 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/GOVERMNOR

Purpose of the injection pump is to accu-
rately meter and deliver fuel under high
pressure to injection nozzles at a specific
timing to correspond with engine firing cy-
cle and within required injection period.
The injection pumps are of two types, the
distributor type and the in-line type.

1. Roosa Master Injection Pump ’

This distributor type fuel injection pump
incorporates inlet 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 ail.

A mechanical-centrifugal type integral
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 efectric solenoid mechanism within
the fuel pump opens or cioses the me-
tering wvalve to permil or stop the flow
of fuel to the system. De-energizing the
solenoid shuts off all fuel and slops en-
gine since mechanism is the energized-
to-run type (open when energized).
2. American Boasch [njection Pump
This injection pump, as used on the 670
Engine Series, is a single plunger design
of the constant stroke, distributing

plunger, sieeve contre! type. it is flange
mounted and driven through a gear on
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the pump camshaft at e:ngine speed

_(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 controlled

by a regulating wvalve in the supply
pump, An grifice tee limits the amount
cof fuel returned to the tank.

. 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 wvaried by 4 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 Bosch injection pump. Its
function is to draw fuel from the tank
through the fuel/water separator and
force it through the fuei filters into the
injection pump. it, and the mechanical
type governor are {ubricated by oil sup-
ply line connected into engine lube sys-
tem.

Fuel Injection Pump/Governor Adjust-

ments

All engines before leaving the factory,
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 operational 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 pot recommended to make adjust-
ments in field. [njection pump should be
removed and turned over to vyour quail-
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:
nezzle tip when popping a noz-

Rev,

zle. The finely atomized fuel
is ejected with sufficient
force to penetrate the skin
and cause blood poisoning. Also
wear safety glasses with side
shields or goggles when popping
a nozzle.

2
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A

To prevent injury,

WARNING:
always turn the key switch or

stop control to the "OFF" po-

sition before c¢leaning, re-
pairing, or servicing the en-
gine.

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

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

General

Each englne cylinder is provided with a
nmulti-hole nozzle with a differential
needle, hyvdraulically lifted fuel in-
jection nozzle helder assembly (Fig. 6).
The function'of sach is to direct a pre-
metered quantlty of fuel from the in-
jection pump intoe the corresponding en-—
gine combustion chamber in a highly
atomized pre—determined spray pattern.

Each nozzle assembly consists of the
nozzle holder assembly and the nozzle
assembly. The hoilder 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 (B), part of
shim kit on B70 series unit, pressure ad-
Justing shims (7), adjusting spring (6),

spring seat. {(5), spacer assembiy {(valve .

stop, includes 2 dowel pins) (4), nozzle
assembly (3), nut (2), and gasket (10)
used on B70 series engines, Washer (11),
and dust shield {12) are not components
of the assembly.

The type | nozzle helder assembly has a
stee| body (10), two locating dowels
(11) (except series 6138 engines),

spindle {(8), spindle spring {7), wear
washer (6), (except series 6138 en-
gines) pressure adjusting screw (2),

adjusting locknut (3), protection cap (4)
and gaskets (5) (series 6138 engines on-
Iy} 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 dowefs (except Serijes 67138 engines),
so that the 4 spray orifices are in a
plane parallel to face of piston and noz-

zle fuel duct matches holder fuel duct.’

Fuel enters holder inlet passage, flows




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

Dust shields (17), are placed on each
nozzie halder of all engines {(except
Series B138) 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

WARNING: Never service or ad-

A 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.

ﬁ WARNING: Do not use your hands

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 wvalve is open.

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

Remove fuel return ftime from fitting,
(Fig. 1 and 2, Item 3) in injection
pump cover. lnsert 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 Iloose low
pressure fuel oil connections and filter
connections.

Multi-Plunger In-line Pump

Loosen the went screw in the filter
header (Fig. 3, Item B). Crank the
engine with the starter. if fuel con-
taining bubbles s observed flowing
from the went screw, air is being
drawn into the system on Lthe suction
side of the fuel supply pump. Correct
this situation by tightening any loose
conneclions between the supply pump
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and fuel tank. Check alt lines and fit-
tings for tightness.

2. Check 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 fued filter, blow out all low pres-
sure lines with filtered compressed air,
and install a new fiiter. Any stoppage
should be purged from the affected
fine, or if crimped, replaced. Further
checking is best done by a factory
trained mechanic with wacuum gauges.

To check high pressure lines between
fuel injection pump and nozzies, start
engine and logsen each line nut, one at
a time at each nozzie 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
Nozzies or Injection Pump

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

H. FUEL SYSTEM MAINTENANCE SCHEDULE

Phase 1 Maintenance—Daily

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

Check fuel level in tank.

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 # Maintenance—Each 600 Hours/12
Months

1. Renew all fuel gil 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. Remowve and recondilion fuel injection
nozzles.
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‘NOZZLE HOLDER ASSEMBLY - Series 433 and 549 Engines
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STYLE 'K’
NOZZLE HOLDER ASSEMBLY - Series 6870 Engines
Type |l - Lower Spring Type

STYLE 'g'

NQZZLE-HOLDER ASSEMBLY - Series 685 Engines

Type Il - Lower Spring Type
1. Nozzle holder assembly - Type I 8. Spacer (.062" shim, Style 'K' Units)
2. HNozzle retaining nut 9. Holder (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 shieid (used on-application}
7. Shims {pressure adjusting)
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NOZZLE HOLDER ASSEMBLY - Series 6138 Engines

- Type | - Upper Spring Twvpe

E@ﬁéﬁ@@:ﬁi\: % @@'i@m (1 g%@p @1 @b

NOTE: Item té6, Nozzle Gasket, not used on Series 433 and 649 Engines

MNOZZLE HOLDER ASSEMBLY - Series 433, 649, 670 and 6857 Engines
Type | - Upper Spring Type

1. Felt filter 10. Holder body
2. Pressure adjusting screw 11. Lecating dowels
3. Locknut 12. Nozzle valve
4. Protection cap 13. Nozzle body
5. Gasket 4. Nozzle assembly
6. Wear washer 15. Nezzle retaining nut
7. Spring 16. Nozzle gasket
8. Spindle 17, Dust shield
E~ 3569 3. O-ring

Figure 6, Nozzie Hotder Assemblies
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NOZZLE HOLDER ASSEMBLIES

SPECIFICATIORS
STYLE 'K’ '
- LOWER SPRING TYPE

. Nozzle Orifice Nozzle Opening Nozzle Retaining

Engine Part Size Pressure Nut Torque
Series Number | English ] Metzic Enghish Metric Englich Metric
433T & 4331 4063270 | 0,0130 in. [ 0.33mm { 3900-4050p=i [26890-27920 kPa | 32 1h-ft 44Nm
649T & 6491 4063270 | 0.0130 in.(0.33mm | 3900-4050psi |26890-27920 kPa | 32 1b-ft 44Nm

670T & 6701 Std. | 4036654 | 0.0122 in.|0.31mm | 3950-4100psi|27230-28270 kPa| 32 lb-ft 44Nm
6701-200HP&Above | 4036652 | 0.0142 in, | 0.36mm | 4200-4350psi | 28960-29990 kPa| 32 1b-ft 44Nm

STYLE 'E’

TYPE I - LOWER SPRING TYPE j
433T & 4331 4063266 | 0.0126 in,}0.32mm | 3B42-4016psi|26500-27690 kPa | 64 1b-ft 60Nm
649T & 6491 4063266 | 0.0126 in.|0.32mm | 3842-4016psi [26500-27690 kPa | 44 1b-ft 60Nm
685T 4322945 { 0,0146 in.|0.37mm | 3800-3900psi|26200-26890 kPa | 44 lb-ft 60Nm
6851 43224]2 | 0.0157 in. | 0.40mm { 3800-3900psi|26200-26890 kPa | 44 1b-ft 60Nm

TYPE I - UPPER SPRING TYPE

Nezzle Orifice Nozzle Opening Nozzle Retaining | Locknut and

Engine Part Size Pressure Nut Torque Capnut Torque
Series Number Enghish Metric English Metric English JMetrir [English etric
433T & 4331 4007787 | 0.013 in.| 0.34mm|3800-3850psi|26200-26545 kPal 55 Ib-ft [75Nm | 55 1b-f= | 75Nm
649T & 6491 4007787 | 0,013 in.| 0.34mm|3800-3850psi|26200-26545 kPa] 55 1b-fr [75Nm | 55 b-fr | 75Nm

670T Gen. Prive [4035780 [ 0.0138 in.]| 0.35mm|3800-3850psi|26200-26545 kPa| 55 Ib-ft [ 7SNm | 55 1b-ft 75Nm
670T & 670L Power|4036042 | 0,0126 in.| 0.32mm|3800-3850psi|26200-26545 kPa| 55 Ib-ft | 75Nm | 55 1b-ft 75Nm
Unit Standard
6701-200HP&Above [4035511 | 0.0148 in.|0.375mm | 3800-3850psi [ 26200-26545 kPa| 55 1b-ft | 75Nm | 55 1b-ft 75Nm
685T 4320642 | 0.0148 in. [0.375mm | 3800-3850psi | 26200-26545 kPa| 55 1b-ft | 75Nm | 55 1b-ft 75Hm .
6138LT, T &1 4396705 | 0.0187 in. |0.475mm | 4125 + 25psil28441 + 172 kPaj 55 1b-ft | 75Nm | 75 1b-ft [102Nm

I¥ 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 107 IN OPENING PRESSURE CAN BE EXPECTED SHORTLY AFTER
ASSEMBLY IS PLACED IN SERVICE AND WILL NOT ADVERSELY AFFEGCT ENGINE PERFOUR-
MANCE. NEW ASSEMBLIES WILL LOSE OPENING PRESSURE MORE RAPIDLY THAN USED ASSEM-
BLIE5, NEVER ADJUST QOPENING PRESSURE ABOVE THE SPECIFICATIONS TO OFFSET THE IN-
ITTAL 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)

AREA OF
DIFFERENCE

STYLE E STYLE E . STYLE K
E-3568 SERIES 685 ENGINES SERIES 433,649 & 670 ENGINES

1. Fuel intet 4. Flange - hold-down
2. Elbow, adjustable {drip return manifold) 5. Washer - hold-down
3. Banjo fitting (return manifold) 6. Dust shield

Figure 9. External View of the Type Il - Lower Spring Type Assemb.lies
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TOPIC 11 LUBRICATION SYSTEM

A. GENERAL

WARNING: To prevent .ipjury,
always turn the key switch or
stop contrel to the "OFF" po-

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

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

At full lpad 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-
tignal 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. Oil 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 stamped
with two different oil levels. One side is
stamped IDLING with ADD and FULL marks,
the other side is stamped STOPPED with ADD
and FULE marks. Engine should be stopped
at least five minutes to allow oil to drain in-
to pan before checking level. If level of il
is low, add lubrication oil to bring level up
ta FULL mark. Use only lubricating oil as
specified 'in Topic 4, Lubricant Recommends-
tions. ’

System includes an engine breather tube to
vent inside of engine to atmasphere. If tube
becomes ciogged, vapors build up in engine
and pressure will force oil past crankcase
seals, dipstick, cylinder head, cover gasket,
etc. ’

=<:ADD :FULL IDLING ¢

N

< 'ADD FULL  STOPPED

Figure 1. Gil Level Gauge (Dipstick)
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8ypass valve-integral with filter
Lube oil1 filter

Filter base

0i1 cooler

o po

Figure 2. Standard Full Flow Qil Filter-
Series 433 Engines

B. FULL-FLOW OIL FILTER--STANDARD

Maintenance of clean oil 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. 1f filters become blocked ar should
oil become too thick in cool weather, the
spring loaded bypass valve permits unfil-
tered oil to flow directly to the main gal-
lery. : '

C. OPTIONAL BYPASS OIL FILTER

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

where supplied unmounted, mount the by-
pass filter on an engine support close 1o
engine. QCapacity of the bypass filter must
te added to regular quantity of oil nescded
for change.




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

Series 433 Engines—

Filter Capacity 4 qts. (3.78 1i5.)
Series 649 Engines—

Filter Capacity 4 gts. (3.78 Its.)
Series 670 Engines—

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

Single Can Filter Capacity 3 qts.

(2.9 I1ts.) .
Series 685 Engines—Replaceable Element
Type

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

Filter Capacity 14 gts. (.13.25 Its.)

E-2763

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

Figure 3. Standard Full Flow Qil Filters
Series 649 Engines

E-2150
1. Lube 0il filters
2. 0il cooler housing
3. Bypass valve
Standard Full Flow Oil Filters

Figure 4,
. Series 570 Engines
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TYPE 1
SERIES 6138

TYPE 2
E-119  SERIES 6851 & 6138

E-3497

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

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

Figure 5. Series 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 untii coglant is
at minimum operating temperature. Re-
move plug from oil pan and et all oil
drain out.

2. Thoroughly clean all filters and sur-

rounding areas,

3. Removing and Replacing Fitters (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) Appiy 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. HNever 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 atlow filters to
drain.

TYPE 1
SERIES

E-1173 & e !
E-2020 TYPE 2 YPE 2
E-3497 SERIES 685I SE‘I-[HES 6138

T
=

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

Figure 6. Series 685 & €138 Engines
For Engines with Water Cooled
Exhaust Manifolds

4. Filter body w/drain
5. Center bolt & gasket
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E-2951
1. Vent plug 3. Element suppart
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. Qutlet check valve
7. Plug orfice 15. Brackets
8. @Qutlet post

Figure 7. Optional Bypass Filter-Typical of
Series 433, 649, and 670 Engines

WARNING: Never use gasoline or
other toxic or flammable flu-
ids teo clean parts,

{3) Remove centerbolts, filter bod-
ies, and filter elements from fil~
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.

{6) Thoroughly wash and dry the
filter body. Instali new ele-
ment.

(7) Reinstall entire assembly, using
new gaskets. Tighten center-
buolts to 45 or 50 Ib~ft. (81 to
80 Nm). Reinstall drain plugs.




4. Removing Optional Bypass Type Filter

Element (Figs. 7 and 8).

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) Trom 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.

¢. Clement kit includes new cover gas-

ket. Install this gasket in lip of fil-.

ter housing or cover.

e. Install element:

{1) Figure 7 type filter-insert ele~
ment and turn clockwise until
firmly seated.

{2) Figure 8 type filter-insert ele-

ment in howusing. Install sup-
port assembly (4) and tighten
securely.

f. Install cover clamp and tighten se-
curely.

g. Tighten vent plug and drain cock.

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

Install engine oil pan drain plug and
fill pan to full mark on oil level dip-
stick with specified quantity of oil.
On engines with bypass filter, add ad-
ditional ofl to accomodate the filter. See
Paragraph C, above, for filter capaci-
ties.

. Crank engine 15 seconds, but do not
start, to assure complete filling of all
fitters and to pump oil to all engine
components.

. Start engine. After Tive minutes, with
engine running, check filters for leaks
and proper installation.

8. Stop engine. Allow oil to drain into oil
pan and check oil level with dipstick.
Add more gil if necessary,

E-2243
1. Cover 7. Cage
2. Cover gasket 8. Spring
3. Cover clamp 9. Disc
4. Support assembly 10, Brackets
5. Element 11. Shell
6. Ring 12. Drain cock

Figure 8. Optional Bypass Filter
Series 685 and 6138 Engines

1. Filter/element 3. Full flow units
2. Header mode} 6851

Figure 9. Spin-On_Type
Bypass Lube Qil Filter - 1st use Model 685
Unit may be factory installed or also .
available for remote mounting

5T




£. ENGINE OIL COOLER

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

F. OIL PRESSURE REGULATOR VALVE

The lubricating oil pressure regulating valve
" located in the side of the cytinder block main-
tains stabilized oil pressure within lube sys-
tem. When pressure exceeds wvalve 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 wvalve mal-
function. If wvalve sticks open, a sharp drop
in engine oil pressure will occur. A sharp
rise indicates a wvalve that does not open.

To service oil pressure reguiator (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 storage. ’

CAUTION: Continued exposure of .
skin with used motor oil
may be harmful. Thoroughly
wash the o0il off your skin with
soap and water as Ssoon as pos-
gsible after exposure.
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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 fitters.

If engine is equipped with opl_éional by- A -

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

Clean with sol-
with compressed

1. Remove breather tube.
vent and blow out
air.

" Phase 7 Maintenance

1. Service oil pressure regulator.

w




TOPIC 12 ENGINE

A. GENERAL

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. t and
2) included the starter, -the afternator or
generator, vaoltage regulator, and a wet
cell-type storage battery. Systems with al-
ternators have a negative ground. Sysiems
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-Chalwmers.

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-
ar output will uysually bura out the alter-
nator or damage the battery. To prevent
this, a voltage regulator is conrected inte
the circuit,

IMPORTANT: When any work is performed on the
electrical system, discounnect 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 local dealers who can
make reasonable adjustments or replace-
ments.

C. BATTERY

A

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 liguid level is low, add distilled water
to bring level in each cell up to bottom
of filler holé. Do not overfill. CAUTION:
In freezing weather, never fill battery
after operation. Water will nat 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 sofution and brush. After foaming
stops, flush with clean water. Be sure
plugs are tight when cleaning battery.
After cleaning, apply thin ceat of wvas-
eline to posts and cable terminals.

4. Regularly check charge or specific grav-
ity aof battery f{luid with hydrometer,
Follow instructions on Iinstrument 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 witi 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)
Ta starter switch

Self-grounded .

S0 N FUN LI

Figure 1. Starter




" D. STARTING MOTOR

1. General

Heavy duty type, 12 or 24 wvolt, with
over-running clutch, the starting mot-
ors supplied are simple and positive in
. action (Fig. 1). A solencid 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 flywheesl
ring gear. When energized, it c¢ranks

the engine. After engine starts, and
shift lever is released, the gears are
disengaged and de-energized starter
motor stops. Do not operate cranking
motor continuously for more than 30 se-
conds without pausing for at least two
minutes. Langer application will cause
overheating and motor failure.

. 2. Removal and !nstallation

This is a service function best handied
by a qualified mechanic or your Alflis-
Chalmers dealer.

3. Maintenance

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

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

perature.
c. Normal periodic checks include in-
vestigation of battery condition,

cable and connections, starting mo-
tor, solenoid switch, motor mounting.

d. Starter motor bearings are lubricated
only at time of disassembly or re-
pair. This is a service function as is
replacement of brushes or commuta-
tor cleaning.

E. ALTERNATCR/GENERATOR WITH
VOLTAGE REGULATOR (ALL TYPES)

1. General

All Allis-Chalmers engines require elec-
trical power for operation and contral.
Each uses an alternator or generator
driven by the engine to provide an
electrical power source and a voltage
regulator to monitor the flow of current
back into the electrical system to re-
charge the storage battery.
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NOTE 1: To SAFETY SWITCH CIRCUIT, CUSTOMER
AUXILTARY CIRCUIT RELAY, OR FUEL
INJECTION PUMP SHUTOFF SOLENOID.

NOTE 2: IF KEY SWITCH IS GMITTED, CONNECT AIR
HEATER SWITCH TO NEGATIVE SIDE OF',
AMMETER.

NOTE 3: (WARNING) THE OPTIONAL ETHER
STARTING AID MUST NOT BE USED
WITH ELECTRIC AIR WEATER. EXPLOSION
AND FIRE MAY TAKE PLACE IF USED
TOGETHER.

NOTE 4: IF ENGINE IS POWERING A GENERATOR
SET, DISREGARD THIS WIRING DIAGRAM
AND REFER TO THE DC WIRING DIAGRAM
SPECIFIED FOR THE GENERATOR SET.

NOTE 5: STANDARD ELECTRICAL COMPONENTS
ARE 12 VOLT. OPTIONAL 24 VOLT ELEC-
TRICAL COMPONENTS ARE AVAILABLE.

ALTERNATOR WITH INTERNAL

VOLTAGE REGULATOR

Figure 2. Alternator with Internal Regulator

Wiring Diagram (Negative Ground System) -
Series 433, 34% and 670 Engines

i1




With an alternator as the power source
the regulator can be integral with the

alternator or mounted as
unit.

a separate

The regulator function in the charging
circuit is te limit alternator or generator
voltage to a pre-set value by controlling
the alternator/generator field current.
The voltage 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 wnit still runs noisely, re-
move unit from engine and return to
manufacturer for service or replacement
unit.

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

If voltage fluctuates indi- -

NO. 2 R
TERMINAL TERMINAL 5 '

E-3270

Figure 3. Alternator with Internal Volt
Regulator-Series 433, 645, and 670 Engines’
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IT voltage regulator develops -additional
trauble, it must be replaced as an- as-
sembly.

F. ALTERNATOR WITH INTERNAL

REGULATOR SERIES 433, 649 AND
670 ENGINES

1. 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
aiterpatar. Six rectifier diodes change
AC wvoltage to DC which appears at BAT
{battery) terminal of alternator. Rotor
runs on ball bearings with grease re-

HOURMETER

ETHER
STARTING AID
BUTTON

ETHER
STARTING AID

K]

Ol
PRESSURE
SWITCH

" sTARTER -

BATTERY

———— —

E-2902

NOTE: IF ENGINE IS POWERING A GENERATOR SET,
DISREGARD THIS WIRING DIAGRAM AND
REFER TG THE DC WIRING DIAGRAM SPE-

CIFIED FOR THE GENERATOR SET.

Ground wire

Relay terminal CAUTION: Do not ground
relay terminal )

Field terminal (2)

Indicator Tight terminal (1)

Battery terminal

Ground termina)

N et

T W

Figure 4. Alternators with two Unit Type
Regufator-(NegEtive Ground

System) Wiring Diagram-Series
. b8> and 6138 Engines




serve to eliminate need for periodic lu-
brication.

2. Maintenance

Service should be limited to general
instructions, paragraph E-2. No regula-
tor maintenance is required. Can be re-
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 twe unit separately mounted vol-
tage regulator.

The regulator has 4 slip connection type
terminals. A projection on connector
bedy serwves to latch assembly together
and prevent disconnection by lifting
slightly on latch.

IMPORTANT: 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 series are of
two types: .

a. One type, (Fig. 8) contains solid
state regulator mounted inside slip
ring end frame. Regulator voltage
setting can be adjusted. Two brushes
carry current through the two silip
rings to field coil on rotor. Rectifier
bridge connected to stater windings

contain six diodes and electrically
changes the stator a.c. wvoltages
which appear at output terminal.

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

b. The other type alternator (Fig. 9)
is a self-rectifying, brushtess wunit
with built-in wvoltage regulator. Reg-
ulator voltage setting can be adjust-
ed. Only moveable part in assembly
is the rotor.

Both types of alternators require
onty one wire to connect the charg-
ing 1syst\am to the battery, along
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3. Leads
4. Alternator

1. Regulator
2. Connector

Figure 5. Alternator with Two Unit Regulator-
Series 685 and 6138 Engines

HT-30757

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

4. F terminal

Figure 6. Two Unit Voltage Regulator-
eries an 1 Engines
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NOTE: IF ENGINE IS POWERING A GENERATOR
SET, DISREGARD THIS WIRING DIAGRAM

AND REFER TO THE DC WIRING DIAGRAM

SPECIFIED FGR THE GENERATOR SET.

1. OQuiput 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 adegquate Ilubricant 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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1. “R" termina)
2. "BAT" terminal
3. Yoltage adjustment cap

Figure 8. Alternator integral Voltage
Regulator {Brush Type)
Series 685 and 6138 Engines

E=2910

1. "R" terminal
2. "BAT" termina)

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

a. Integral Regulator Brush Type.

Setting can be adjusted externaily by
repositioning the wvoliage adjustment
cap in slip ring end frame (Fig. 10).

"LO" position is lowest voltage regular

Rev. 1




YOLTAGE
ADJUSTMENT —

ENLARGED VIEW

VOLTAGE ADJUSTMENT
CAP SHOWN IN
“MEDIUM HIGH™ (3) POSITION !

E-2908

Figure 10. Alternator/Voltage Adjustment

(Brush Type)-Series 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 wvoltage
adjusting cap and rotating in 90°
increments. Then reinsert cap in
connector body.

k. Integral Regulator Brushless Type

Regulator setting can be adjusted
externally (Fig. 11). ' :

Remove pipe plug from alternator.
Turn adjusting screw one or two
notches clockwise to raise wvoltage
setting for undercharged battery.
Replace pipe plug.

After making adjustment change,

check for an improved battery con-

dition over a service period of .rea-

sonable length, such as a week.
3. Maintenance

~ Service should be limited to instructions
- in paragraph E-2.

|. BC 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 wvoltage regulator (Figs.
13 and 14} is an. electromagnetic relay
of the wvibrating type. It has a culgut
refay which connects and disconnects

.

58

‘|e-2910

Figure 11. Afternator/Voltage Adjustment
{Bryshless 1ype)-Series bgs and B’IIES Erlgmes

battery, a voltage regulator to prevent
battery owvercharge and high woltage,
and a current regulator to protect gen-
erator of alternator from overloads.

NOTE: Whenever generator has been removed or
regulator leads have been disconnected and
reconnected, generator MUST be peolarized be-
fore engine is started to prevent -severe
regulator damage. ' -

‘2. Polarizing the generator (Fig. 13).

Using short jumper lead, wmomentarily
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.
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AMMETER

STARTER
BUTTCN

,,

1/ VOLTAGE
REGULATOR

\"/ STARTER

BATTERY

POSITIVE GROUND SYSTEM

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

1. Ground wire

2. Negative terminal

3. Positive terminal

Figure 12. DC Generator with Voltage Reguiator Wiring Diagram (Negative and

Positive Ground System

Series 685 and ngines

3. Generator Maintenance

Periodically, the communicator should be
inspected and cleaned. IT necessary
clean only with #00 sandpaper, never
use emery cloth. Also inspect brushes
for wear. |f sandpaper is used, wipe
clean with a dry cloth.

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.

If generator has oil cups, Ilubricate
with 3 to 5 drops of engine oil at each
engine oil renewal interval.
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4. Regulator Maintenance

- Do not attempt service on regulator due
to fluctuating voltage until after check-
ing for loose connections or high re-
sistance elsewhere in the system.

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 wvoltage fluctuates, as evidenced
by unsteady volt-meter  indication,
contacts may have excessive resistance
or be sticking thus requiring cleaning
and possible readjustment (Fig. 14).




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
large flat point located on the armature
of the wvoltage 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 to one side for cleaning. . On
‘regulators with the flat contact on up-
per contact bracket, bracket must be
removed for cleaning of points.
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1. Cutout relay

2. Current regulator

3. Spoon or riffler file

4, Armature

5. Large flat point

6. Contact mounting bracket
7. Voltage regulator

8. Mounting bracket screws

Figure 14. Cleaning Voltage Regulator Contact

Points-DC generator)-Series 685
and 6138 Engines

The smali soft-alloy contact points on up-
per contact support bracket of woltage -
regulator and the point on the armature
of current regulator, do not oxidize.
They may be cleaned using crocus cloth
or a fine abrasive material. After clean-
ing any contact points be sure to wash
thoroughly with clean trichioroethane to
remove any foreign material remaining
on contact surfaces.

J. DRIVE BELT ADJUSTMENT

See Cooling System, Topic 9, Paragraph J.




TOPIC 13 INTAKE AND EXHAUST SYSTEMS

SAFETY PRECAUTIONS

WARNING: No wunauthorized per-

A 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.

Wear safety glasses

WARNING:
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) according
to OSHA requirements.

to clean parts.

A WARNING: Never use gasoline or
other toxic or flammable fluids
WARNING: To prevent injury, al-
ways

turn the key switch or

stop contrel to the “OFF" po-.

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

WARNING: Study this manual
A 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 wvalves. 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 vyour Allis-
Chalmers dealer.

in general, your exhaust and intake system
should include no sharp angles in any piping

and have a minimum of turns. Pipe size must
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HT-510484

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‘(OptionaI 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 c¢leaner. Rapid wear of cylinder sieeves,
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 wvacuator.

1. Dry - Re-Cleanable Type

The air cleaner (Figs. 1 thru 5} is
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 vacualor
where specified.




HT-53630

1. Wing nut 4. Dust cup
2. Dust cup bottom 5. Cup gasket
3. Baffie 6. Clamp assembly

Figure 2. Baffle and Dust Cup Details

Inspect air cleaner
for dents, cracks, etc. Alsc check for
damaged gaskets, hoses, " loose hose
ctamps, and leaks that may allow air to
enter engine without first passing
through filter element. Correct any such
condition immediately or replace faulty
parts.

body periodically

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.

a. Cleaning Air Fiiter Cup

(1) Clean exterior of air cleaner
{Fig. 1) and surrounding area.

(2) Loosen clamp assembly {ltem 68)

and remove dust cup (Fig. 2,

Item 4),

(3) Loosen wing nut {Fig. 2, ttem 1)

and remove baffle from dust cup.

{4) Empty dirt from cup. Clean cup
and baffte. o

(5) Remove foreign material  from
around filter element.

(6) Assemble baffie to dust cup.

Tighten wing nut.

Position dust cup as marked with
arrows and word TOP up (Fig-
2) on air cleaner body and tight-
en clamp assembly securely.

. o

b. Replacing Filter Element

Clean or replace filter element- when

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 element

2. Pre-cleaning fins

Figure 4. Cleaning Filter Element

HT-51056
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Figure 5. Inspecting Filter Element




1. Ai‘r cleaner assembly 6. Clamp assembly 11. Inner element (safety)
2. Service indicator 7. Baffle 12. 0-Ring/Gasket (if
3. Inlet cap 8. Wing nut specified
4, Vacuator (dust unloader valve) 9. Outer element 13. Housing Body
5. Dust cup 10. Wing nut
Figure 6. Dry Air Cleaner (Two Element Type)
red signal covers exposed section additional service life.
of window on air filter indicator
(Fig. 8). c. Cleaning Filter Element
(1) Remave dust cup. {1} Pre-cleaning fins on filter element
are not removable.
(2) Remove wing screw (Fig. 3, item . . .
4) and gasket washer (3). Re- (2) Direct jet of clean air up and
move filter element (2). down pleats on clean air side of
. . element, (Fig. 4). Maintain rea-
(3) Inspect element gasket (1) for sonable distance between nozzle
damage. - and element. Aijr pressure al noz-
zle must not exceed 100 psi (689
(4) tnstall new or clean element. kPa).
(5) Inspect cup gasket and replace if _ (3) (f element is oily and soot laden,
damaged. wash with filter cleaner available
at your Allis-Chalmers dealer. Mix
(6) Reinstall dust cup assembly with 2 ounces (56.7 g) of cleaner with
top up. small amount of cool water. Add
. warm (70°F to 100°F) (21° to
(7} Reset service indicator by press-, 38°C) water until volume equals

ing reset button on top of indi-
cator.

The filter element can be cleaned
by dry cleaning or washed for
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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
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E-2948
1. Rain cap 6. Moisture separator 11. Reducer adaptor
2. Vertical air inlet 7. Cartridge 12. Tube
3. Pre-cleaner panel 8. 'Fastner 13. Service indicator
4, Dust bin 9. Clamp ’
5. Dust discharge valve 10. Housing
Figure 7. Dry Air Cleaner - Tube Type Cartridge
dry thoroughly. Do not heat to d. Unscrew wing nut (10) and pull in-
dry. A fan or air draft can be ner element from housing.
used to speed drying.

{(4) Inspect element for damage after e. glear? mteri;pr of housing anfd check
dry cleaning or washing by plac- d?".'smg to dust cup gasket for con-
ing a bright light inside element dition and proper seat.

(Fig. 5). Any thin rupture, ; .
spot, or pin hole renders filter f. Insta_llhne\:v inner element and tight-
unfit for further use. en with wing HUt'_
Never clean filter more thar_l 6 d. Replace outer element and -dust cup
times. © with unloader walve in down posi-
. tion.
2. Dry - Air Cleaner {Two Element Type)

For minimum maintenance and exitra pro-

- tection, this air cleaner features two el- .

ements plus automatic dust and moisture
elimination from dust. cup through an

- unloader valve.

For service of the two element type
{Fig. 8): ] :

a. Service outer element and dust cup
as in preceding paragraph.

b. Never clean inner element. Replace-
ment after each third outer replace-
ment or if service indicator signal
indicates a clagged filter after a new
or cleaned outer element has been
installed.

c. To remove inner element, first re=-
move outer element.
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h. Check to be .sure lips of unloader

valve are directed outward and
" clear of debris,
i. Reset service indicator. Start and
run engine at high speed idle. In-

dicator red signal should not be in
sight denoting a clean air cleaner.

. Air Cleaner - Tube Type Cartridge

The air cleanar (Fig. 7) consists of
a housing, cartridge, moisture separa-
tor, or optional pre-cleaner with self-
cleaning dust bin and vertical air inlet
with rain cap. Dust is ejected automat-
ically from pre-cleaner through flexible
discharger wvalve (5). Unit also has
service ndicator (Fig. 8).




Periodic external inspection should be
made for dents, cracks, damaged hoses,
or gaskets, lcose clamps or any leaking
that would allow air to enter engine
without passing through cleaner. Any
damage must be corrected immediately.

Under normal conditions,” the pre-
cleaner {3) is seif-cleaned. Under ex-
treme adverse conditions, it may re-
quire cleaning by steam, washing, or
blowing clean air back through the front
of the cycionic 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
cleamed as is the pre-cleaner (3).
Make certain afli foreign matter and
moisture is drained through holes in
the bottom.

a. Replacing air cleaner cartridge:

{1) I¥f 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 girty element. In-
spect for soot or oil. -If soot is
inside tubes, check for leaks in
engine exhaust system. |If oily
film 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) tnspect new cartridge for ship-
ping damage prior to installation.

(6} Install new cartridge into hous-
ing. Awvoid 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

4, Connector with
2. Red signal sintered filter
3. Window 5. Sintered filter

Figure 8. Air Filter Service Indicator

1. Reset button

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 eiement. This does nol
necessarily impare the seal. Do
not retighten unless very loose
because preset seal could Dbe
broken.

(8) Make certain afl connections are

tight. Reset service indicator
{Fig. 8) by pressing reset but-
ton {1).

Air Filter Service Indicator

This gauge provides the engine operator
with a wvisual 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, ltem 3). When fully
exposed, it locks in position denoting
need for air cleaner service or filter




element replacement. After servicing,
reset” signal by pressing- reset: button
(1). an top of service indicator.

If seals in Iindicator should’ rupture;
filter in connector (4) will tempararily
prevent dust from entering systems:.
Entire service. indicator should then- be
replaced.

oV wray
NN

4 FLOW OF AIR THROUGH
COMPRESSOR INTAKE

< FLOW OF ENGINE EXHAUST

GASES THROUGH TURBINE |

T-31708

Compression housing
Impeller

Turbine housing
Turhine wheel
Exhaust manifold
Intake manifold

LU N

Figure 9. Turbocharger Operation Diagram

C. TURBOCHARGER

The power of an internal combustion engine
is governed in part by the veolume of air en-
tering the combustion chamber. Most engines
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are naturally aspirated and rely on atmos-
pheric. pressure to mowve fresh air through
filters and- manifoid. to. inlet valves. The tur-
bocharger is used to. increase power gutput
by increasing air supply to cylinders. [t is a
highly, efficient, rugged, and simply designed
exhaust driven blower- incorporating a single
stage radial inflow, turbine wheel mounted on
a: common: shaft with a single stage centrifugal
compresseor 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
pressdre 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 wmove 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 causing com-
pressor impeller to turn faster and sup-
ply more air to intake manifoid. Con-
versely, with light engine load, flow of
gases decrease. and less Tresh air is
pumped into intake manifold. Lubrication
and ceooling of the turbocharger shaft is
critical. Filtered engine oil does this job
by circulation through bearing bousing
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
inte compressor imnlet. 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-
mirned 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 ar vyour Allis-Chalmers dealer.

3. Turbocharger Maintenance

There are no specific maintenance pro-
cedures required for the turbocharger.

T
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Its successful, trouble-free opera-
tion is dependent upon the air intake
filtering system, and the engine lubri-
cation system. Therefore, it is most Tm-
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. X

The exhaust system should be rigidly
mounted and free from leaks due 1o
ruptured gaskets, cracks, or loose
connections,
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D.

INTAKE AND EXHAUST SYSTEM

MATNTENANCE SCHEDULE

Phase 1: Maintenance-Daily

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 scheduie.

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 not wuse starting

A fluid with electric air heater.
Explosion and personal injury
could result.

WARNING: Starting fluid is
flammable. Do not puncture or
burn containers. Follow pre-
cautions printed on containers
for storage and disposal.

DANGER: Do not wuse matches,
lighters, or torches for a
light - source when inspecting
or repairing engine due to
presence of flammable fluids,

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
stop control to the "OFF" po-
sition before cleaning, re-
pairing, or servicing the en-
gine.

A. GENERAL

Two types of cold weather starting aids are
available as options. One is manually oper-

> > > b

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 discharge by a
length of nylon tubing. It is positioned so
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 vi-

bration.

B. HANDLING PRECAUTIONS

1. Do not heat fuel cylinders.

2. When discharge is being tested or in-
spected and is not installed in engine,
de not discharge spray into confined
area or near an open flame.

{@n
U=

E-2539

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.

1. Discharge tube
2. Spray fitting
3. Manual control lever

4. Fuel cylinder
5. Electric push button
6. Discharge valve assembly

7. Mounting clamp
8. 0-ring
9. Cap

Figure 1. Cold Weather Starting Aid




Ether component of starting fluid is
texic. Awvoid breathing of fumes.

Never
inder.

puncture or incinerate cyl-

. When fuel cylinder (Fig. 1, Item 4)
is ‘removed from discharger wvalve 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 Tfrom
spray fitting. Then, remove spray fit-
ting from air intake system and replace
with a pipe plug.

C. FUEL CYLINDER INSTALLATION

1.

Remove plastic cap from top of dis-
charge valve assembly.

Place O-ring (furnished) in metering
chamber well.

. install fuel cylinder by placing in po-

sition 1o 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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. When replacing empty fuel cylinder, wipe

dirt from around wvalve inlet and follow
instructions in preceding paragraph C.

.. Periodically remove fuel cylinder and lu-

bricate the valve.

. Periodically 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.

. Réassemb!e- spr-a{/ fitting tube.

. Actuate system. A fine, mist-like spray

should be emitted from the orifice in
spray fitting.

F. TROUBLESHOOTING

If inoperable conditions exist, perform the
following:

. Check fuel cylinder for hand tightness

and check fuel supply. An empty cyl-
inder weighs 17 ounces (0.48 kg), a full
cylinder weighs 37 ounces (1.05 kg).
Make sure fuel cylinder is tight. If
emply, replace.

. If system is still not functioning, re-

place entire assembly.




TOPIC 15 SAFETY CONTROLS

SAFETY PRECAUTIONS

WARNING: To prevent the pos-
sibility of beodily injury, al-
ways disconnect the battery-to-
ground cable before cleaning,
repairing, disconnecting or
connecting any of the elec-
trical cables.

A WARNING: Never 'use gascline or
other ‘'toxic or flammable flu-
ids to c¢lean parts.

A. GENERAL

Optional engline safety controls (Fig. 1) au-
tomatically stop the engine when oil pressure
drops below safe operating pressure or cool-
ant rises above a safe preset limit. Thus
these controls protect engine from damage.
To meet owners requirements, wvarious com-
binations of safety components are available
including an ol pressure safety switch
gauge, water temperature safety-switch
gauge, and electric fuel shut off wvalve.

The safety-switch gauges are wired to ener-
gize the electric fuel shut off solenoid which
is of the "energized to run" {(open) type.

B. QIL PRESSURE SWITCH-GAUGE

1. Operation

The oil pressure switch gauge is a
combination oil pressure gauge and safe-
ty switch. The visable pointer 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 pgint, 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 1o the no-fuel position
and stops the -engine. On engines with
Robert Bosch injection pumps, the fuel
shut off solenoid walve 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: Te start engine magnetic switch reset
button must be held IN until engine starts
and oil pressure exceeds 20 psi (138 kPa).
At this pressure, the normally open contact
in the switch-gauge closes to complete circuit
to fuel soclenoid. .

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 mechanic or your Allis-
Chalmers dealer.

HIGH WATER TEMPERATURE
SAFETY SWITCH-GAUGE

AMMETER

OPTIONAL
SWITCH

CHARGEING
CIRCUIT

LOW OIL PRESSURE
SAFETY SWITGH-GAUGE

WARNING HORN

FUEL INJECTION
PUMP SHUT-OFF
SOLENCID

TOBATTERY
' TERMINAL OF
* __ALTERNATOR

ONEE

[

Ll
J WARNING HORN RELAY

E-3232

CURRENT TYPE SAFETY SHUTDOWN SWITCH-GAUGES OF

THE POINTER CONTACT TYPE WITH MAGNETIC SWITCH

Figure 1. Safety Controls-Schematic Wiring Diagram
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_© GAUTION '
INSTALL WITH ARROW
UP - TO PREVENT
MOISTURE COLLECTION
IN CASE

COIL SWITCH BATTERj\
Cc S B

WIRING DIAGRAM

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

COOLANT TEMPERATURE SWITCH-

1.

GAUGE

. 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. If 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.

. 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 beiling effect boiling point of
water. Setting change. shouid be done
by a qualified mechanic or your Allis-
Chalmers dealer.

D. STARTING AND STOPPING WITH

A

Starting

a. Disconnect all load from engine.
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' c. Place throttie

b. Place stop.control (if applicable} or

key switch to ON position.

in full load position.

d. Where applicable, press air heater
switch as in paragraph B, Topic &,
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 idie 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
plicable} to OFF position.

if ap-
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HT-50347

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 pi[_)es te prevent rain ployed to give audible signal in con-
from entering engine. junction with engine shut down due to
high coolant temperature, low engine oil
E. AUTOMATIC SAFETY ENGINE pressure, and/or excessive speed.
SHUTDOWN

1. High Coolant Temperature The horn (Fig. 3} is shipped unmounted

to enable owner to mount in convenient
If high temperature should activate the location less than 100 feet (30.48m) from .
water temperature switch-gauge and engine.

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 stili mot normal:

1. Check entire control panel for loose
electrical fittings, tube connections,
and/or gum varnish and dirt depasits in HT-30578
damper wunit ¢gn back of switch-gauge.

1. Prong type 2. Sound adjust‘ing'
2. Any further testing should be handled connector scraw

E%aﬁne?'l;agz;zr mechanic or your Allis- Figure 4. Warning Horn Adjusting

For easy mounting, remove horn and vi-

G. WARNING HORN & WARNING HORN brator coil assembiy from base (Fig. 3)
RELAY by loosening large retaining nut until it

is free from base. Pull horn straight out

1. Warning Horn to disengage prong-type {(Fig. 4) con-
venient location. Reinstall by rever-

A 12 or 24 volt DC warning horn is em- sing procedure. The horn sound is ad-
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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 o0il 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 untii
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, :

WARNING: Yo 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,

A

WARNING: Do not check or adjust
belts when engine ig running,

A. AIR COMPRESSOR
The air

compressors available as optional
equipment are single stage, . reciprocating
pisten 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

F-3472

Compressor assembly
Coolant supply

Coolant return to engine
fir to compressor
Governor

0il drain

Capscrews and lockwashers
Drive gear

J-ring

Gear retaining nut and cotter pin
Drain plug - coolant

H W0 SO U

o

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

CooTant inlet hose/tube
Coolant outlet hose/tube

Air inlet tube

Air compressor cylinder head
Air compressor drive belt
Adjustable pitch pulley
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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 fubricated by a continuous
flow of oil from engine main oil gallery
through external oil line. Excess oil spills
down and drains directly back to engine

through the hollow mounting bracket or

drain lines.

Inlet air is obtained through tube connecting
intet part of compressor to engine air iniet
manifold. Thus air is cleansed by engine air
filter.

The
ways.

current compressor is cooled in  two
‘The head is cooled by the engine's
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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
controlied by a governor (Fig. 3). It starts
and stops compression by loading or unload-
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
CapsCcrews.

2. Belt Replacement

a. Remove capscrews, lockwashers, and
locking plate securing front half of

puiley.

b. Remove front half of puliey by turn-
ing counterclockwise. Slip off the old
belt.

c. Position new belt in fan pulley and
rear half of compressor pulley.

d. Install front half of pulley.

e. Adjust front haif of pulley for ten-
sion as in paragraph ¢ 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 Mainlenance-Each 100 Hours/
& Months

a. Check drive belt alignment.

b. Check tightness of mounting bolts.
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1. Cover 6. Unltoader port
2. Adjusting screw 7. Mounting hole
3. Adjusting screw locknut 8, Filters
4. Mounting hole 9. Reservoir
port,

Figure 3. Air Compressor Governor

¢. Check for ciean 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 Haours/12
Months

a. Clean governor air filters in place by
usging small brush and small amount of
trichlorcethylene 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
ol line.

c. Remove compressor from mounting.

Clean interior of hollow base and oil
return hole,

When leakage in air system is nol ex-
cessive, failure of compressor lo 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. Statianary pulley half

3. Adjustable pulley half

4. Pulley lockplate

5. Capscrew

Figure 4, Adjustable Pulley Assembly

excessive oil in water bled from air
in reservoir tank. In either case,
compressor should be replaced or
rebuilt.

B. POWER TAKE-QFF 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 |ever
to engage or disengage the clutch. A thread-
ed adjusting yoke provides means to maintain
adjustment to <compensate for clutch wear.

Clutch should engage with a -definite over-
center 'snap" and require an appreciable
push on operating lever for engagement. If
"snap" is not evident, or ctutch slips under
load, adjust clutch immediately. '

If clutch is heavy duty type (Fig. 6), when
engine is first put into operation make cer-
-tain the oil for the shaft bearings is to the
proper level. Check with dipstick gauge fo-
cated in the bearing carrier.

Always refer to instructions in clutch ad-
Justment access cover.

1. Power  Take-off Clutch Adjusiment
(Fig. 7)
a. Shut engine off/down and remove ac-
cess cover and gasket. ) )
b. Disengage clutch. Turn cluteh shaft
until adjusting lock pin may be
reached through opening in housing.

¢. Pull adjusting lock pin out and turn
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Throw-out collar Tube fitting
Llutch access cover

Clutch operating lever

Pilot bearing tube fitting
Gperating lever shaft Tube fitting
6. Shaft bearing lube fitting

Figure 5. Power Take-off Clutch

1. Throw-out collar lube fitting

2. Clutch access cover

3. Clutch operating lever

4. Pilot bearing lube fitting

5. Drain plug

6. Operating lever shaft lube fitting
7. 011 level gauge

Figure 6. Power Take-off Clutch-Heavy Duty
Type with Oil Lubricating
Shaft Bearings

adjusting yoke clockwise to tighten, '

oppoasite ta loosen, as necessary.
Moving two or three notches is usually
sufficient.

1
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Adjusting yoke

Clutch back plate

Clutch adjusting lock pin
Power take-off housing

PNt LN

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.

. 2. Maintenance
Phase 1—Maintenance Daily

a. Lubricate throw-out coltar through
fitting on tapered parts of housing.

{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
driled. 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 il that Ilubricates 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 informmiation 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
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