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This Operatxon and Maintenance Gunde ‘contains. operauon nnstrucﬂons and lubrication and
maintenance information. Application of this information should maximize performance and life
of the engine: and minimize the costs of engine operation.

Caterpiilar engines are found in many apph‘catlons. Therefore, the illustrations in this Guide are

* typical and may not be of your specific engine or application.

T

/ Familiarize yourself with the covnbonenxs installed on your engine as described in the instruc-

tions. Some components descnbed in the mstructxons may not be on your engine or instaliation.

Cormnumg mprovement and advancement of your producr design may cause changes to your
engine which may not be includegd in this publication. Each publication 1s reviewed and revised.
as requnred to update and mc!ude these cnanges in later edmons

"

Whenever a quesﬂon anses-regardmg your Caterpu(lar product. or mrs publlcauon please con-

sult your Caterplltar dealer tor the latest avanlable mformatxon o ) ,
- -\ 2 A e - e : v te

The servicas' of authorized Caterpnllar dealer’s -are recommended Your’ dealer zs staﬁed with
trained. personnel who are egquipped. with proper tools. necessary Caterplllar parts. ang are
trained in the latest serwce procedures. . w | oa _ o .




Excessive Qil Consumption?

It Could Be Your Oil Level Gauge...

All 3208 Engines

There.are several causes for ex-
cessive o0il consumption. One cause
15 overfilling.

To prevent overfilling, make
sure that the oil level gauge gives
a correct indication of the volume
of vil in your engine.

Follow this procedure at the -
next scheduled oil change to make
sure the full mark on your oil level
gauge is in the correct position.

1. Drain the oil (this takes at

least 15 minutes). Remove the oil
filters.

2. Install new filters.

3. Add the volume of oil shown
in Column A of the following
chart. Remember to add additional
oil, as necessary, to engines

equipped with the auxiliary filters.

4. Start the engine and operate
it long enough to fill the internal
passages and filters with oil.

5. Stop the engine and let the oil

“drain back into the oil pan for at

least 15 minutes. Check the -oil
level on the gauge. If the gauge is
correct, the oil will be at the “add”
mark. If it is not, scribe a new
“add” mark at the level of the oil
on the gauge.

6. Add the volume of oil shown
in Column B of the chart. Again,
check the oil level shown on the
gauge. The oil level should be at
the "full” mark. If it is not, scribe
a new "full” mark at the oil level
shown on the gauge.

Column B8
Column A Ditference Between
: Volume To “Add” “Add” and “Fuv” Totsl Volume
Model Serial No. Mark-liters (qts) Marks-liters (qts) liters (qts)
. . ‘85(or - 2.8 (3) : “11.4 (12) or
3208 Vehicular 79V1-8965 11.4 (12) 13.2 (14)
Engines
79V6966-Up 11.4 (12) 1.9 (2) 13.2 (14)
. . *8.5 (9) or 2.8(3) *11.4 (12) or
32Y1 ?2180 11.4 (12) 13.2 (14)
32Y32181-68440 11.4 (12) 1.9(2) 13.2 (14)
32Y68441-Up 13.2 (14) 3.8(4) 17.0 (18)
3208 Truck *8.5 (9) or *11.4 (12) or
Engines 40S1-Up 11.4 (12) 2803 13.2 (14)
2Z1-Up
below 226 hp 13.2 (14) 38(4) 17.0 (18)
2Z21-UP
225 hp and above 15.1 (16) . 3.8(4) 18.9 (20)
*8.5 (9) or 2.8 (3) *11.4 (12) or
SON1-44127
3208 Industrial 11.4 (12) 13.2 (14)
Engines 9ON44 128-Up 11.4 (12) 1.9 (2) 13.2 (14)
3Z21-Up 15.1 (16) 3.8 (4) 18.9 (20)
. *8.5 (9) or *11.4 (12) or
_ 76V1-5532 11.4 (12) 28(3 13.2 (14)
gigge ':aﬂﬂe 75V5533-7389 11.4 (12) 1.9 (2) 13.2 (14)
75V7390-Up 12.3 (13) 1.9(2) 14.2 (15)
121-Up 15.1 (16) 1.9(2) 17.0 (18)
29A225-Up 13.2 (14) 3.8(4) 17.0 (18)
30A210-Up
22?85 ‘g?::srator 125 KW Standby 60 Hz 13.2 (14) 3.8 (4) 18.9 (20)
. 30A210-Up
150 kW Standby 60 Hz 15.1 (16) 3.8 (4) 18.9 (20)

“These engines originally nad an ll.4_liler (12 gt) system. Service Magazine articles on Pages 6 and 7 of the December 24, 1979
and Pages 2-4 of the April 21, 1980 issues told how to change them to a 13.2 liter (14 gt) system. Either capacity can be used for

these engines.

Use this chart to find the correct oil level for your 3208 Engine.
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Safety THIS SYMBOL WARNS OF POSSIBLE
'PERSONAL INJURY

To prevent personal injury, install guards over all ex-
posed rotating parts. :

Stop engine before adjusting or repairing engine or
driven equipment.

Do not wear loose clothing whenever working around
engines or machinery.

To prevent hearing damage, wear ear protective de-
vices if working inside an enclosed engine room with
engine running.

Wear protective glasses, clothing, hat, respirator or
other protective items when necessary.

When using pressure air, wear protective face shield
and clothing. Use 205 kPa (30 psi) maximum air for
cleaning purposes.

Always inspect cooling system with engine stopped
and cool.

If equipped with jacket water cooling system, remove
filler cap slowly to relieve pressure. Steam may cause
personal injury.

Cooling system conditioner contains alkali, avoid con-
tact with skin and eyes to prevent personal injury.

Do not smoke while refueling. Fumes from fuel are
flammable.

Do not smoke when observing battery electrolyte_lev-
el. Batteries give off flammable fumes.

Be sure engine room is properly ventilated.

Do not allow electrolyte soiution to contact skin or
eyes. Electrolyte solution is an acid.

Do not attempt repairs you do not understand. Follow
instructions.

Replace or repair broken or damaged servicing equip-
ment. Use proper tools.

Remove all tools, electrical cords and other loose
items from the engine before starting.

Wipe up spilled oil, fuel or coolant.
Provide adequate and safe waste oil disposal.

Store oily rags in fireproof containers. DO NOT leave
rags on-engine.

Never store flammable liquids near the engine.

Disconnect and tape the battery ground lead before
working on an engine to prevent accidental starting.

Never start an engine with the governor linkage
disconnected.

When starting an engine after repair, make provisions
for shutting off air supply, to stop engine, in case there
is an overspeed on start up.



Before Starting

(sERVICE LEvE,

Perform required periodic maintenance before starting
the engine. Make a “walk-around” inspection of the in-
stallation. it only takes a few minutes to correct minor 4R CLEANER INDICATOR
discrepancies. This can prevent major repairs at a later AVICE AIR FILTER ELc.

date. {ENT WHEM RED TARGE!
iIYS LOCKED uP wit
NGIME SMUT OFF. RESET
o PUSHING PLUNGER U

1. Inspect the air cleaner service indicator. If the red
piston is locked in the raised position, service the air
cleaner.

2. Inspect the coolant level. The level must be to the 3. Measure the crankcase oil level. The oil level must be
bottom of the radiator filler neck. between the ADD and FULL marks on the dipstick.

4. Disconnect any battery chargers that are not pro- 5. All guards must be in place. Repair or replace all
tected against the starter current drain. guards that are damaged.



Starting the Engine

- “The 3208 Industrial Engine is designed to start at tem-

peratures above 10°F (—12°C) without using starting
aids. If the temperature is below 10°F (—12°C), a

- starting aid may be.necessary and/or crankcase oil

may need to-be heated. Jacket water heaters are of-
ten used to assist starting in cold temperatures.

1. Place the transmission in NEUTRAL (and disen-
gage the flywheel clutch, if so equipped).

2. Move the throttle to half engine speed position
when starting the engine.

3. Turn the ON/OFF switch to the ON position.

4. Tumn the starter switch to START. (Iif the engine
fails to start within 30 seconds, release the starter

switch and wait 2 minutes to allow the starter motor to
cool before using it again.)

5. As soon as the engine starts, allow the engine to .
idle for 3 to 5 minutes; or until the water temperature
gauge has begun to rise.

6. Do not apply load to the engine or increase engine
speed until the oil pressure gauge indicates normal.
(Oil pressure shouid raise within 15 seconds after the
engine starts.)

7. Operate the engine at low load until all systems
reach operating temperatures. Check all gauges dur-
ing the warm-up period.

When Starting Fluid is Required

Use starting fluid sparingly. Follow manufactur-
er's instructions carefuily.

1. Turn the ON/OFF switch to the ON position.

2. Move starter switch to START.

3. Spray starting fluid for 1 second, into precleaner,

while cranking engine. Wait at least 2 seconds before

spraying starting fluid again.

4, When engine starts release the starter switch.
CAUTION

It engine does not start, let starter cool for 2 min-
utes, then repeat starting procedure.



1. Move the governor control to half engine speed.

2. Engage the driven equipment.

3. Check the engine gauges and equipment.

4. Move the governor control to high idle (full load)
position.

5. Apply the load to the driven equipment. . '



Stopping the Engine

5 MINUTES

LOW LOAD

30 SECONDS

LOW IDLE

[N wegiriL we—

Before stopping the engine, operate it at low load for 5
minutes, then at low idle for 30 seconds. (This proce-
dure allows hot areas in the engine to cool gradually,
extending the engine life.)

1. Remove the load from the engine.
2. Move the governor control to the OFF position.

3. Turn the ON/QFF switch to the OFF position.



Attachments
Gauges

Gauges provude a “look” inside the engine. Be sure
they are in good working order. You can determine
what is “normal" operating range by observing the

gauges over a period of time. The cause of any sud-
den or significant change in the readmgs should be
determined and corrected :

-~ - T T

PRESSURE

Fuel

indicates the level of fuel in the tank. Electrically oper-
ated, it registers only when the key switch is ON.

Fuel Pressure

Indicator should register in the NORMAL (green)
range. When the filter element becomes clogged, the
indicator moves to OUT. When indicator registers be-
low 20 psi (140 kPa), wash the primay fuel filter and
replace the secondary fuel filter element.

AMPERES /

Ammeter

Indicates the rate of battery charge or discharge.

Tachometer
Indicates engine RPM.



Oil Pressure

Registers between 35 and 70 psi (240 and 480 kPa)
when the engine is.running at rated engine speed,
with SAE 10W/30 oil, at operating temperature. A low-
er pressure is normal at low idling speeds. If no pres-
sure is indicated, stop the engine immediately.

Water Temperature

Normally registers between 170° F and 195° F (77° C
and 90° C). Somewhat higher temperatures may occur
under certain conditions.

Automatic Start-Stop

‘An automatic start-stop system ensures that power is
supplied to a load when the normal power source is
interrupted.

The cranking panel is the heart of the system. it con-
sists of the failure warning system and relays to start
and stop the engine.

When a power failure occurs the system senses the
failure, starts the engine and transfers the load to
standby. When power is restored, it senses power res-
toration, transfers the load from standby and stops the
engine.

The rﬁajor use of automatic start-stop systems is
standby electric sets. This discussion is limited to that
application.

The remote contacts close when a power failure oc-
curs. This completes the circuit to the cranking timer
and the start slave relay. The start slave relay com-
pletes the circuit to the starter motor and the engine
begins cranking.

As the engine starts and increases in speed, a fre-

quency sensing relay turns off the cranking timer and
starts the slave relay. This disconnects the starter mo-
tor circuit and protects the starter from overspeed
damage. If the engine fails to start, the cranking timer
will time out and lock the start circuit open, preventing
the batteries from being discharged.

During the cranking cycle, the safety shutoffs are inop-
erative, and will not allow a low oil pressure shut
down. When oil pressure reaches .a safe level, the
safety circuit is armed by the arming relay. High water
temperature or low oil pressure will now stop the en-
gine and prevent major damage.

If an unsafe engine condition exists, a sending unit
completes the circuit to the safety relay and locking
relay. The safety relay closes the fuel supply valve
and the engine stops. The locking relay insures that
the circuit to the safety relay is complete, even if the
remote contacts open.

Before restarting any unit which has been shut down
by the safety circuit, the cause must be determined
and corrected. The safety circuit must be reset by
moving the start selector switch to the OFF paosition.



Maintenance Recommendations

Cooling

CAUTION
Never add coolant to an overheated engine; allow
the engine to cool first.
Check specitic gravity of antifreeze solution fre-
quently in cold weather to assure adequate
protection.

Coolant should be drained and replaced ‘‘Every
2000 Service Meter Units.”” With additions of
Caterpillar Cooling System Conditioner or the use
of Caterpillar Coolant Conditioner Elements as
recommended, the drain period can be extended
to “Every 4000 Service Meter Units”.

All water is corrosive at engine operating tempera-
ture. The cooling system should be protected with
conditioner at all times regardless of concentra-
tion of antitreeze. This can be done by maintaining
a 3% concentration of liquid Caterpillar Cooling
System Conditioner or by using Caterpiilar Cool-
ant Conditioner Elements.

Never use both the liquid cooling system condi-
tioner and coolant conditioner elements at the
same time.

Do not use Caterpillar Cooling System Conditioner
or Coolant Conditioner Elements -with Dowtherm
209 Full-Fill coolant.

If the engine is to be stored in an area with below
freezing temperatures, the cooling system must be
protected to the lowest expected ambient temperature.

Operate with a thermostat in the cooling system all
year-round. Cooling system problems can arise with-
out a thermostat.

Use clean water that is low in scale forming minerals,
not softened water. Add Caterpillar Cooling System
Conditioner, Caterpillar Coolant Conditioner Elements,
or equivalent, to the water to provide corrosion
protection.

Run the engine with the radiator cap off when warm-
ing the engine up to check coolant level.

Always recheck the coolant level when the engine
reaches normal operating temperature. Add coolant as
necessary to bring up to proper level.

Filling at over 5 U.S. gallons (19 liters) per minute can
cause air pockets in the cooling system. Run with ra-
diator cap off until warm and level stabilizes. Refill if
necessary.

Premix antifreeze solution to provide protection to the
lowest expected ambient temperature. Pure undiluted
antifreeze will freeze at —10° F (—23° C).

Electrical

CAUTION
When using jumper cables to start the engine, be
sure to connect in parallel: POSITIVE (+) to POSI-
TIVE (+) and NEGATIVE (-) to NEGATIVE (-).

When using external electrical source to start the
engine, turn the disconnect switch off and remove
the key before attaching jumper cables.

Scheduled Oil Sampling

Use Scheduled Qil Sampling to monitor engine condi-
tion and maintenance requirements. Each oil sample
should be taken when the oil is hot and well mixed to
insure a sample which is representative of the oil in
the engine. Samples should be taken at each engine
oil change. Consult your authorized Caterpillar engine
dealer for complete information and assistance in es-
tablishing a scheduled oil sampling program for your
engine.

Fuel

CAUTION
Fill the fuel tank at the end of each day of oper-
ation to drive out moisture laden air and to pre-
vent condensation. Do not fill the tank completely
full. The fuel expands when it gets warm and may
overflow.

Water and sediment should be drained from the
fuel tank and the water seperator at the start of
each shift, or after the fuel tank has been filled
and allowed to stand for 5 to 10 minutes. Drain the
fuel tank of moisture and sediment as required by
prevailing conditions.

After changing the fuel filters, always bleed the fuel
system to remove air bubbles.

10



General

CAUTION
Accumulated grease and oil on the engine is a fire
hazard. Remove this debris with steam cleaning or
high pressure water, at least “Every 1000 Service
Meter Units”” or each time any significant quantity
ot oil is spilled on the engine.

Wipe all fittings, caps and plugs before servicing.

GENERAL TIGHTENING TORQUE FOR
BOLTS AND NUTS '
The following charts give the standard torque values
for bolts and nuts of SAE Grade 5 or better quality.
Standard thread Use these torques for bolts and nuts
with standard threads (conversions
-M((. are approximate).
THREAD DIAMETER STANDARD TORQUE
inches millimeters ib. ft. N-m
1/4 6.35 9+3 124
5/16 7.94 185 25 =7
3/8 9.53 325 45 + 7
7/16 11.11 50 = 10 70 = 15
1/2 12.70 75 = 10 100 = 15
9/16 14.29 110 £ 15 150 = 20
5/8 15.88 150 + 20 200 = 25
3/4 19.05 265 > 35 360 = 50
7/8 22.23 420 + 60 570 = 80
1 25.40 640 + 80 875 =100
1-1/8 28.58 800 = 100 1000 = 150
1-1/4 31.75 1000 = 120 1350 £ 175
1-3/8 34.93 1200 = 150 1600 = 200
1-1/2 1 38.10 1500 = 200 2000 = 275

11




Lubricants—Fuels—Coolants
Lubricant Specifications
The abbreviations listed below follow S.A.E. J754 nomenclature. The classifications follow S.A.E. J183 classifi-

cations. The MIL specifications are U.S.A. Military Specifications. These definitions will be of assistance in
purchasing.

Engine Oils (EO)

Use oils that meet Engine Service Classification CD (MIL-L-2104C) or oils that meet Engine Service Classifica-
tion SE/CC (MIL-L-2104B) or (MIL-L-46152). Recommended change period is dependent on oil classification
used— See chart below.

Engine Oil Viscosity Range

AMBIENT TEMPEBATURES
°C -23 -18 -12 -7 -1 +4 +10 +16 +21 +27 +32 +38 +43 +49
°F -10 0 +10 +20 +30 +40 +50 +60 +70 +80 +90 +100 +110 +120
| ]
RECOMMENDED 1 ! S I:E mw_lao [ L L !
SAE VISCOSITY T | T | | I T | I I
FOR CD QUALITY SAE 10W-30 ‘
oS T 1T T 1T T T T 1T 1 |
{ SAE 15W-40
| 1 I T A i ) | i | §

At temperatures below —10° F (—23° C) it may be necessary to warm the oil so the engine can be cranked and
allow the oil to circulate freely. For operation in cold temperatures, see your Caterpillar dealer for cold weather
operation instructions.

Oil and Filter Change Intervals

Fuel
Qii Suilphur Service
Classification Content Hours 50 75 100 150 200 300
1 1 1 X 1
Less Than Turbocharged .
0.4% Non-Turbocharged .
| ] 0 ) |
CcD 0.4% to 1.0% Turbocharged
Non-Turbocharged _
r
Turbocharged
1.0% to 1.5% Non-Turbocharged
Less Than Turbocharged _
SE/CC 0.4% Non-Turbocharged
[] 1
Over 0.4% Use CD Qit

Turbocharged engines have longer oil change intervals due to larger crankcase capacity.

Lubricating Grease (MPG)

Use Multipurpose-type Grease (MPG). NLGI No. 2 Grade is suitable for most temperatures. Use NLGI No. 1 or
0 Grade for extremely low temperatures.

12



Lubncants-—Fuels—CooIants
Fuel Specifications
Types of Fuel

Caterpillar engines have the ability to burn a wide variety of fuels. These fuels are dlvuded mto two general
groups, Preferred and Permissible. : Com R D=

The Preferred Fuels provide maximum engine service life and performance. These are distillate fuels. They are
commonly called fuel oil, furnace oil, diesel fuel, gas oil, or kerosene.

The Permissible Fuels are crude oils or blended fuels. Use of these fuels can resuit in higher maintenance
costs and reduced engine service life.

See Caterpillar Form Number SEHS7067 for a detailed summary of Preferred and Permissible Fuels and their
specifications.

Cetane Requirement

The minimum number recommended for this engine is: 40 Cetane.

Fuel Cloud Point

Fuel waxing can plug the fuel filters in cold weather. The fuel cloud point must be below the temperature of the

surrounding air to prevent filter waxing and power loss. Diesel fuel heaters are available, which will permit the
use of fuel with a higher cloud point.

Fuel Sulphur Content

The percent of fuel sulphur content will effect the engine oil and filters change interval. See chart in the “Lubri-
cation Specifications” on Qil and Filters Change Interval.

13



Lubricants-Fuels-Coolants
Coolant Specifications

_Engine Coolant (EC)

__Use a mixture of fill water, antifreeze and conditioner.

"Caterpilla:r-; Form Number SEBD0518 entitled, "Know Your Cooling System"' can provide more detailed

specifications.
Fill Water

Always add conditioner to water. Never use plain water. Conditioner can be liquid additions or coolant condition-
er elements.

Acceptable water for use in the ethylene glycol-type antifreeze and water mixture is shown on the chart below:

ACCEPTABLE WATER
WATER CONTENTS 50% OR MORE ANTIFREEZE LESS THAN 50% ANTIFREEZE
Chiorides 100 ppm or less 50 ppm or less
Sulfates 100 ppm or less 50 ppm or less
Hardness as Ca Co, 200 ppm or less 100 ppm or less
Dissolved Solids 500 ppm or less 250 ppm or less
PH 6.5 or higher _ 6.5 or higher

ppm = parts per million

Use ethylene glycol-type antifreeze. Use the correct amount to provide freeze protection to the lowest expected
temperature.

Conditioner

Use Caterpillar Cooling System Conditioner or equivalent. Add enough conditioner to provide a 3% to 6% con-
centration in the coolant. Conditioner is available in quart containers Part No. 3P2044,

3%

approximately 1 pint per 4 U.S. gal. (1 liter per 33 liters).

6%

approximately 1 pint per 2 U.S. gal. (1 liter per 16 liters).

Caterpillar Coolant Conditioner Elements

On the initial fill, or after cleaning the cooling system, install the correct precharge element. The correct pre-
charge element is determined by the cooling system capacity.

Every oil change thereafter install the correct maintenance element.

Cooling System Capacity
Precharge Maintenance
Gallons Liters Element Part No. Element Part No.
9To 12 34 To 40 9IN6123 9N3717
12To16 45 To 61 9N3366 9N3717
CAUTION

Use either Caterpillar Coolant Conditioner Elements or Caterpillar Cooling System Conditioner. Do NOT
use both.

Do NOT use Caterpillar Cooling System Conditioner or Caterpillar Coolant Conditioner Elements with
Dowtherm 209 Full-Fili coolant.

14



Engine Specifications

Bore 4.5in. (114 mm).
Stroke 5.0 in. (127 mm).
Displacement 636 cu. in. (10.4 liters)
Firing Order 1,2,7,3,4,5,6, 8
Rotation (viewed from flywheel) Counterclockwise
Weight (net-dry-approximate) 1200 Ibs (545 kg).
Rated HP Without Fan at 2800 RPM 175 210 225 250
Low idle RPM 650 650 650 650
High Idle RPM 2980 3020 2520 2815
Refill Capacities (approximate)
item U.S. Metric Imperial
Turbocharged Crankcase and Fiiters 20 gts. 19 liters 16.5 qts.
Non-Turbocharged Crankcase and Filters * 14  qgts. 13 liters 11.7 gts.
Clutch Rear Bearing 1 qt. 1 liter 1 qt.
Cooling System Engine Only 26  gts. 24.5 liters 21.5 qts.
Cooling System Standard Radiator 38.75 qts. 37.5 liters 32.5 qts.
Cooling System High Capacity Radiator 40 qts. 38 liters 33.5 qts.

'NOTE — Earlier engines were only filled 12 gts. (11.4 liters). The dipsticks on these
engines should be re-marked for 14 qts. (13 liters) capacity. Consult your Caterpillar
dealer for details.

*NOTE — If Naturally Aspirated engines are equipped with 20 qt. (19 liters) oil sumps,
use the same oil change intervals as for the turbocharged engines.

18



| % \%
Item Service A{\e °¢
i - L) o °.
Every 10 Service Meter Units -
Q) Engine Crankcase Measure the oil level—add oil as required EO 18
@ Fuel Tank Drain water and sediment 18
(® Cooling System Inspect coolant level EC 18
@ Clutch Adjustment Should engage with a distinct snap 18
® Water Separator Drain water and sediment 19
Every 50 Service Meter Units
(® Batteries Observe electrolyte level 20
Every 100 Service Meter Units
@ Clutch Control Lever Lubricate 2 fittings MPG 21
Pilot Bearing Lubricate 1 fitting MPG | 21
Do item (@D on a new or reconditioned engine
Every 150 Service Meter Units
@ Air Intake System' Install a new or cleaned element 22
Pulley Belts Maintain proper adjustment 24
@IFIywheel Clutch Maintain at proper level on heavy duty |EQ/MPG |25
clutch or lubricate 1 fitting on standard
clutch
Oil and Filters Change Intervals
(A2 Engine Crankcase Change oil and filters | Eo 26
Fuol
Oil Sulphur Service
Classification Content 50 75 100 150 200 300
i1 1 1 1 1
Less Than Turbocharged )
0.4% Non-Turbocharged
= " - ————
1 1 1
cD 0.4% t0 1.0% Turbocharged _ _
Non-Turbocharged . |
1
0% o Turbocharged
1.0% to 1.5% F=Ngn-Turbocharged
Less Than Turbocharged
SE/CC 0.4% Non-Turbocharged
Over 0.4% Use CD Qil

Turbocharged engines have longer oil change intervals due to larger crankcase capacity.
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< <
. % \ &
’ Item Service %\ %
T . " 2, \ 2
Every 250 Service Meter Units e |
(K] Cooling System Add cooling system conditioner = 27
Every 500 Service Meter Units
@9 Fuel Tank Clean filler cap and screen 28
(9 Engine Valve Lash Measure—adijust if necessary 28
{) Flywheel Clutch (Heavy Duty) Change oil EO 30
Every 1000 Service Meter Units
@ Engine Protective Alarms Check by authorized personnel only 31
@9 Fuel System Change final filter—clean primary filter if 31
equipped
Every 2000 Service Meter Units
PCV Vaive(s) Replace diaphragm(s) 33
@ Cooling System Change antifreeze solution EC 34
When Required
@) Water Separator Replace element 35
@2 Cooling System Drain and clean when engine overheats or EC 35
solution is dirty

(1) Service the air cleaner more often in dusty conditions. If after
servicing the air cleaner, the exhaust smoke and/or loss of power
continues, discard that element and install a new element at least

once a year.
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Every 10 Service Meter Units

@ Engine Crankcase

1. Meaéure oil level. Oil should be between the FULL 2. Add oil if necessary.
and ADD marks on the dipstick. . .

@ Fuel Tank

Drain water and sediment.

® Cooling System

At Operating Temperature, engine coolant is hot
and under pressure. .

Steam can cause personal injury. If it is necessary to add coolant daily, inspect the cool-

Check coolant level ONLY when engine is stopped ing system for leaks. )

and radiator cap is cool enough to touch with your
hand.

Remove filler cap siowly to relieve pressure.
Cooling System Conditioner contains alkali. Avoid
contact with skin and eyes to prevent personal
injury.
o
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@ Clutch-Adjustment

The clutch should engage with a hard push and a dis-
tinct snap. If the engagement is “soft’, adjust the

clutch.

1. Stop the engine and remove the clutch inspection
cover.

\ 3. Pull the lock pin out and rotate the locking ring

clockwise until the lock pin pops into the next notch.
4. Test the clutch adjustment. If still too “soft” rotate
the ring to the next notch. If the adjustment is too tight
. - turn the ring back one notch.

5. Install the cover.

-

2. Turn the clutch until the lock pin, engaged in the
locking ring, is visible.

1. Close the fuel supply valve, if equipped.
2. Open the separator drain valve (@) .
3. Open the separator vent valve ).

4. After water is drained, close the vent valve and
drain valve, and then open the fuel supply line valve.

CAUTION
The engine should never be allowed to run with
the water level in the element more than 1/2 fuil or
engine damage may result.
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Every 50 Service Meter Units
® Batteries

Do not smoke when observing battery electrolyte
level. Batteries give off fumes that can explode,

Electrolyte is an acid and can cause personal in-
jury if it contacts skin or eyes.

1. Clean the tops of the batteries. Keep the terminals 2. Remove all fill caps. Observe the electrolyte level.
and clamps clean and covered with a light coat of
grease.

3. Maintain the electrolyte level to the bottom of the If water is necessary, use distilled water if it is avail-
filler openings. able. Otherwise, use clean water that is low in miner-

als, not artifically softened water.
4. Install the fill caps.
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Every 100 Service Meter Units
@ Clutch Control Lever

Lubricate 2 fittings; 1 fitting on each side of the clutch
housing.

Pilot Bearing—Standard Clutch

Some clutches are furnished with a pre-lube pilot
bearing, therefore no lubrication will be required.

Heavy Duty Clutch

Some clutches are furnished with a pre-lube pilot
bearing, therefore no lubrication will be required.

1. Remove plug from main shaft.

2. Insert grease zerk and lubricate bearing.

3. Remove grease zerk and install plug.
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Every 150 Service Meter Units

® Engine Air Intake System—Clean or Replace Filter

i é

1. Remove the wing nut, cover and the element. 2. Cover the air inlet opening with tape to keep the dirt
out.

3. Clean the inside of the cover.

4. Remove the tape covering the air inlet opening. In-
stall either a new or cleaned filter element with the
larger gasket on top. ‘

5. Instail the air cleaner cover and tighten the wing
nut.
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Cleaning Air Cleaner Elements

When using pressure air, wear protective face

- - .shield and protective clothing. Use 30 psi (205

kPa) maximum pressure air for cleaning purposes.

CAUTION
Do not clean element by bumping or tapping.

Do not use elements wih damaged pleats, gaskets
or seals.

Pressure Air—30 psi (205 kPa) Maximum

)
s

LN SR Aty
SrsTateiit
. SN

) aat

1. Direct air inside the element along the length of the
pleats.

Water—40 psi (280 kPa) Maximum

1. Direct water inside the element and along the
length of the pleats.

Dry type air cleaner elements can be cleaned with ei-

ther Pressure Air,-Water or-Detergent.: - - =.=t..ir. =2

Have spare elements on hand to use while cleaning
used elements.

2. Direct air outside the element along the length of
the pleats. Direct air inside the element along the
length of the pleats. Inspect the element.

2. Direct the water outside the element along the

length of the pleats. Rinse, air dry thoroughly and in-
spect it. :

23
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e 2. Rinse the element with clean water.

L)

e
232al
»

3. Air dry the element thoroughly and inspect it.

1. Wash the element in warm water and detergent.

Inspecting Element

B

1. Insert a light inside of the clean and dry element,

2. Wrap and store good elements in a clean, dry
and inspect it. Discard the element if rips or tears are place.
found.

Pulley Belts—Check Adjustment

To test belt tension, apply 25 Ibs. (110 N) force mid-
way between pulleys. Correctly adjusted belts will de-
flect 1/2 to 3/4 inch (13 to 19 mm).

If necessary, adjust belts.

Typical pulley/belt arrangement shown.
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@ Main Shaft Bearing—Check Oil Level (Heavy Duty Clutch)

1. With the engine stopped, check the oil level. Main-

tain oil between the ADD and FULL marks on the
dipstick.

Grease Bearing (Standard Clutch)

Lubricate 1 fitting on top-rear of housing.
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Oil and Filters Change Interval

@ Engine Crankcase—Change Oil and Filter

Use caution when draining oil or changing filters.

Hot oil or components can cause hurns if they
contact skin.

Drain the crankcase with oil warm and the engine 1. Remove the crankcase drain piug and allow the en-
stopped. gine oil to drain.

3. Wipe the filter base housing. Be sure all of old
seals are removed.

4. Lubricate the entire sealing surface of the seals
with clean engine oil.

5. Tighten the oil filters by hand until the gasket con-
tacts the base, then tighten 3/4 tum more using a fil-

ter wrench, if necessary. ‘

6. Clean and install the drain plug. Fill the crankcase
with clean oil.

2. Unscrew and remove the oil filters.

CAUTION

It equipped with auxiliary oil filter, extra oil must
be added when filling the crankcase.

If the extra oil is not added, the auxiliary oil filter

will take priority and the engine will be starved for
oil.

7. Check oil level before starting. Oil level should be
at the FULL mark on the dipstick.

8. Start and run the engine. Inspect for any oil leaks. .
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Every 250 Service Meter Units

“- ="% " At Operating’ Temperature, engine coolant is hot

and under pressure.
Steam can cause personal injury.

Check coolant level ONLY when engine is stopped
and radiator cap is cool enough to touch with your
hand.

Remove filler cap slowly to relieve pressure.

Cooling System Conditioner contains alkali. Avoid
contact with skin and eyes to prevent personal
injury.

- ]

On a new or reconditioned engine: Add enough
Caterpillar Cooling System Conditioner, or equi-
valent, so that the cooling system will have a 3%
concentration of conditioner. Add 1 pint (.50
liters) for each 4 gal. (15 liters) of coolant.

Every 250 Service Meter Units thereafter: Add 1

_pint (.50 liters) for each 20 gal. (75.5 liters) of

coolant in the system. This will maintain the re-
quired 3% concentration of conditioner.

CAUTION
Do not add conditioner monthly unless the engine
has actually operated 250 Service Hours. Adding
conditioner before 250 Service Hours will result in
an excessive concentration of conditioner

(3 Cooling System—Add Cooling System Conditioner

CAUTION

All water Is corrosive. at engine operating tempera-
ture. Use either Caterpillar Cooling System Condi-
tioner liquid, or the coolant conditioner element to
treat either plain water or ethylene glycol anti-
freeze solution. NEVER use both the liquid cooling
system conditioner and the coolant conditioner
element at the same time.

Do not use Caterpillar Cooling System Conditioner

or Coolant Conditioner Elements with Dowtherm
209 Full-Fill coolant. '

1. Loosen the radiator cap slowly to relieve pressure,
and remove radiator cap.

it may be necessary to drain enough coolant to allow
for the addition of conditioner.

2. Add Caterpillar Cooling System Conditioner.

3. Inspect the radiator cap gaskets. Replace the cap if
the gaskets are damaged.

4. Install the radiator cap.

27



1. Clean the filler cap.

2. Clean the screen in the fuel tank filler inlet.

@ The valve clearance for the 3208 Engine is .015 =
INTAK .003" (0.38 = 0.07 mm) for inlet valves and .025 =
.015 in. (0.38 mm) .003” (0.64 = 0.07 mm) for exhaust valves. With this
e specification, no adjustment of the inlet valve clear-
EXHAUST ance is needed unless it measures less than .012"

(0.30 mm) or more than .018" (0.46 mm). Similarly, no
adjustment of the exhaust valve clearance is needed

unless it measures less than .022” (0.56 mm) or more ‘
than .028” (0.71 mm).

.025 in. (0.64 mm)

To Check Valve Lash

1. Stop the engine.
2. Clean around the valve covers.
3. Remove both valve covers.

4. Tumn the crankshaft until No. 1 cylinder is on Top
Dead Center (TC1) compression stroke.

5. Align the (TC1) timing mark on the damper with the
timing pointer located on the front of the engine biock.
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.

Both the exhaust and inlet valves for No. 1 and No. 2 ST wn o T AT
cylinders will be closed. The four rocker arms will ro-

tate with finger pressure. If both valves for No. 1 are

not closed, rotate the engine 360° to obtain TDC No. 1

compression.

Adjusting Valve Lash

With the engine on Top Dead Center No. 1 compres-
sion, adjust the inlet and exhaust valve lash for No. 1
and No. 2 cylinders.

-

. Loosen the valve adjusting screw locknut (@) .

w

. Tighten the adjusting screw locknut.

5

. Check valve lash clearance.

5. Turn the crankshaft 180° clockwise (viewed from
the front of the engine). On later engines, align the
(VS) timing mark with the timing pointer. Adjust the in-
let and exhaust valve lash for No. 3 and No. 7
cylinders.

6. Tum crankshaft 180° clockwise (viewed from front
of engine), and align (TC1) timing mark with the timing
pointer. Adjust the inlet and exhaust valve lash for No.
4 and No. 5 cylinders.

2. Turn the adjusting screw (2) to allow the correct
clearance gauge (3) to pass between the top of the
valve stem and the valve rocker arm with a slight
drag.
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Every 500 Service Meter Units

7. Tumn crankshaft 180° clockwise (viewed from front
of engine); align (VS) timing mark with the timing
pointer. Adjust the inlet and exhaust valve lash for No.
6 and No. 8 cylinders.

8. Inspect the valve cover gaskets. Install new gaskets
if necessary.

9. Install valve covers. Tighten bolts, in the sequence
shown, to a torque of 10 = 2 |b. ft. (14 = 3 N.m).

Flywheel Clutch—Change Oil

Hot oil or components can cause personal injury if
they contact skin. Use caution when draining oil
or changing filters.

1. Remove the drain plug and allow the oil to drain.

2. Install drain plug.

30
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3. Add oil. See “Refill Capacities”.

4, Check oil level. Level should be to FULL mark on
dipstick.



Every 1000 Service Meter Units
@ Engine Protective Switches (if Equipped)

: . . It is important that the shut-off switches be in good Have them checked at regular lntervals by your
working order because they operate only in time of a  Caterpillar dealer.= " o
mechanical emergency, it is impossible to tell if they

are in good working order through normal operation.

Fuel System—Change Filters
Final Fuel Filters

vﬁx k%

1. Remove and discard the filter (right hand thread). 2. Clean the gasket sealing surface of the filter base.

CAUTION
Be sure all of old gasket is removed.

3. Lubricate the gasket of the new filter with clean 4. Install the filter and tighten it by hand until gasket
fuel. contacts base, then tighten 1/2 to 3/4 turn more.

5. Prime the system.
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Every 1000 Service Meter Units

Primary Filter—If Equipped

1. Stop the engine

2. Shut off the fuel tank supply valve. :

o

3. Loosen the nut (1 on the filter cover and lower the
filter case (®.

4, Remove the element () and wash in clean non-
flammable solvent.

5. Reinstall the element.

1. Open the vent valve on the fuel injection pump 2. Operate the priming pump until the flow of fuel from
housing. the vent valve is continuous, and free of air bubbles.

3. Close the vent valve and lock the fuel piming pump. 5. With the engine running, loosen the fuel lines at the
) cylinder head, one at a time, and allow the fuel to run
4. Start the engine. If the engine continues to misfire until free of air bubbles.
or smoke, further bleeding is necessary.
6. Tighten the fuel line nuts.
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| Every 2000 Service Meter Units
PCV Valve

2. Remove the bolits holding the cover () in place on
the housing @ .

3. Clean and inspect all parts. Replace any part that is
worn or damaged. Always install new gaskets and dia-
phragm when the valve is disassembled.

4. When installing the gasket, coat both sides of it @) 5. To prevent the diaphragm ® from distorting and

with gasket cement. Install it against the rear face of tearing during assembly, coat both flange sides of the

the inner sleeve @ . . diaphragm with gasket cement and install it with the
. face marked “piston side” facing the piston & .



Every 2000 Service Meter Units
@ Cooling System—Changing Antifreeze Solution

At Operating Temperature, engine coolant is hot
‘and under pressure.

Steam can cause personal injury.

Check coolant level ONLY when engine is stopped
and radiator cap is cool enough to touch with your
hand.

Remove filler cap slowly to relieve pressure.

Cooling System Conditioner contains alkali. Avoid
contact with skin and eyes to prevent personal

injury.

1. Loosen the filler cap slowly to release pressure,
and remove the cap.

3. Install the drain plugs.

4. Mix antifreeze and water solution to provide protec-
tion to lowest expected ambient temperature.

CAUTION
To help avoid air locks, add coolant slowly, at §
U.S. gallons (19 liters) per minute or less, to within
1/2 inch (1 cm) of the bottom of the fill pipe.

5. Add antifreeze solution.

34

CAUTION
Coolant should be drained and replaced ‘Every
2000 Service Meter Units.” With additions of
Caterpillar Cooling System Conditioner or the use

.of Caterpillar Coolant Conditioner Elements as

recommended, the drain period can be “Every
4000 Service Meter Units™.

Do not use Caterpillar Cooling System Conditioner
or Coolant Conditioner Elements with Dowtherm
209 Full-Fill coolant.

If the engine is to be stored in, or shipped to, an
area with below freezing temperatures; the cooling
system must either be protected to the lowest ex-
pected ambient temperature, or drained complete-
ly to prevent damage.

2. Remove the cooling system drain plugs. Allow cool-
ant to drain.

Do not completely fill the cooling system. Allow for the
addition of Caterpillar Cooling System Conditioner, or
equivalent.

6. Add the correct amount of Caterpillar Cooling Sys-
tem Conditioner, the correct Caterpiilar Coolant Condi-
tioner precharge element, or equivalent, so that this
cooling system will have a 3% concentration of
conditioner.

7. Start and run the engine with the filler cap removed.
Allow the coolant to warm and the ievel to stabilize.
Add coolant, if necessary, to bring the level to within
1/2 inch (1 cm) of filler pipe. Stop the engine.

8. Inspect the filler cap gasket. Replace it if it is dam-
aged. Install the filler cap.



When Required
@) Water Separator—Replace Element

Change element anytime water separator becomes
contaminated enough that water level cannot be seen
through the transparent cover.

1. Shut off the engine and close the fuel supply valve,

if equipped.

2. Clean ali dirt from the separator and surrounding 3. To remove the element, depress the extended tab

area. with the heel of the hand. Then lift the slotted tab from
the locking slot, at the top of the base, with the
fingers.

6. Install the new element (3) to the base by first in-
serting the roll pin @) into the outlet passage at the
bottom of the base. Align the filter holes with the base
holes, and push the element into place.

7. Place the lower tab of the clamp in the bottom lock-
ing slot of the base. Push the upper tab of the clamp
in the bottom locking slot of the base. Push the upper
tab into the locking slot at the top of the base. Make
sure clamp is securely engaged in the top and bottom
locking slots.

8. Open the fuel valve and start the engine. It may be
necessary to prime the fuel system if the engine does

4. Pull the old element from the base and discard it. not start. Inspect for fuel leaks.

5. Clean the three sealing surfaces (I) on the base
@ with a clean cioth.

@ Cooling System—Cleaning

' |

At Operating Temperature, engine coolant is hot CAUTION

and under pressure. If the engine is to be stored in, or shipped to, an
area with below freezing temperatures, the cooling

Steam can cause personal injury. system must either be protected to the lowest ex-

pected ambient temperature, or drained

Check coolant level ONLY when engine is stopped COMPpletely.

and radiator cap is cool enough to touch with your
hand. Never add coolant to an overheated engine, allow
engine to cool first.

Remove filler cap siowly to relieve pressure.
Do not use Caterpillar Cooling System Conditioner

Cooling System Conditioner contains alkali. Aveid ©f Coolant Conditioner Elements with Dowtherm
contact with skin and eyes to prevent personal 209 Full-Fill coolant.

‘ injury.
L ———
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When Required

1. Loosen radiator cap slowly to release pressure and
remove filier cap.

3. Remove engine block drain plugs.

7. Install all ¢:zin plugs. Fill system with neutralizing
solution.@

8. Start and run engine for 10 minutes. Stop engine
and drain neutralizing solution.

9. Flush system with clean water, until draining water
is clean. Do not run engine while flushing.

10. Install all drain plugs.

11. Add 1 quart (1 liter) of Caterpillar Cooling System
Conditioner, or equivalent, for each 8 gallons (30.28 li-
ters) of cooling capacity of the radiator so that this
cooling system will have a 3% concentration of condi-
tioner, or add the correct Caterpillar Coolant Condi-
tioner precharge element.

36

2. Remove radiator drain plug.

Use all cleaning solutions with care.

Most commercial cooling system cleaners may be
used.

4. Install drain plugs. Fill system with cleaning
solution.("

5. Start and run engine for 1/2 hour. Stop engine and
drain cleaning solution.

6. Flush system with clean water until draining water
is clean. Do not run engine while flushing. :

12. Mix antifreeze and water to provide protection to
the lowest expected ambient temperature.

13. To help avoid air locks, add coolant slowly, at 5
U.S. gallons (19 liters) per minute or less.

M2 |b. Sodium Bisuifate (NaHSO,) per 10 U.S. gallons
(1 kilogram per 40 liters) water.

@1/2 Ib. Sodium Carbonate Crystals (NaCO; e 10
H.0) per 10 U.S. gallons (250 grams per 40 liters)
water.




RN »
R S

A .
AR

" ﬂcsponslbll!llos

o, Thes wammty d[)pll(‘b [[+] llw l(xllowmg pmducls (lulwued to me first user on or alwr
. . Apnl I wuo .

e e e KR

[

BT

(,npunllpu wauan;sn:w mdugmal agrlcullurdl and marm qngmus manne
. ignsmissions ang ¢leclnpal powm generalion producls ¢ ptoducu. ) sold
% byit (excepf protlicts insialied in 6f-highway vehicles, 4y machmes manu--
© _lacfired Ly Calpfplllaf orin marine pleasure cralt sold in the United Sialés of »
“rAmenca. 10 which<dilterent ‘warranlies apply) 10. pe llee*lrpm,peleus in
lmuleual and wptkmanshnp subgeg (o Ihe k)llowmg pwvlqlons~ g

-

‘\'

ii ' W

iy . .,.Glandby electnc genevalors) ;lanmg irom dale of (le,pv
L ‘ery 10 lhe hgst user..

Lo %

I! a deleu in malenal or workmanshlp Is found dunng
Clhe warranly period Caterpillar wil| prquide through a
Caterpillar’ qqaler or other source yapproved by
Calerpnllac -

CIIGrﬁIIIafE_.

e Tt

“ o New of tepmred pails al Caterpnllar's chaice..

1 g Labor.negded o make the 1epai - during nonnal
ax =, working hours including reasonable labonio remove
~Land renstall the product if . ngcessary and’
», .customary, . o

? Reasonable udvvl expenses i Caletpluau chaoses -
) pedoun tha repair in the field

d 9 Usual and customary parts :;h:ppmg (‘hdrg('a 1o me

appraved source ‘,

The Wauanly pen‘.)d 5] 12 mon{hs:: (24 monms lor

R

e Lubricating ol filters_- antilrecze and other service

o

»

N

~ g - ’

s.

User '
“Responsibililles

T

3 J
<

B 4

"-remo(e places ‘ i
. Plemlurr[or (werhme labov costs.

© This warranty is expressly in lieu ot any other warranties, express or:
implied, including any warranty of merchanlability or titness for a particu-; ~ -
lar purpose. Remedies under this warranty are limited to the provision of LN

L e
LRI ane. usual and customary.. )

D e e Cosls| 10 invastigate. peﬂomlance complalms
‘- .. -ess the problem is caused by’a defect;

5_ Calelpdlav malenal or workmanshup ,_-;.L

of approved by Calerpnllar
. Abuse neg!ecl -and improper repair. -

° User' s unreasonable delay inmaking the p(odudt
" available aIler nqtice, for prodycl nmprovemenl§
_ oidered by Cale(pdlar "

o.Calerpnllaf ‘does not warrant items sold b .
whnch are warranted by anulher maker.

matenals and services, as specified above. Caterpillar is not responsuble

e i E e ems made unusable by the warranty failure for incidental or consequennal damages
~ N T e . ' LN ’ i
L N ' 4 L . I . .
B - k3 e :
e ., .« Asused m.g yvaqanly the term * Cdll}lpllldf iheans Calerplar Ttarlor Co
* S © ’ 5 S . orone ot its sul)%lulanes whichever last sold the: product gwolved, . g .
&l ’
s L o .
. ) : b > . i -
& . AP I S
o : :
, SELF5018 (4-80) . T :




