





Inspection Service for Engines

Caterpillar Engines, installed in Original Equipment Manufacturers’
{OEM} machines, are entitled to two free inspections. The inspections are
made by the nearest Caterpillar dealer, only ot request of the OEM or
the user.

Inspections consist of thorough operational and procedural checks for
which this Operation and Maintenance Instruction bock is the guide. The
Inspection Service Report, reprinted here, indicates the details covered

in each inspection.
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The first inspection normaily should be requested so it can be per-
formed when the machine is ready to be started by the initial user. How-
ever, it may be requested by the OEM or his dealer at anytime during
construction, testing or running of the equipment.

The second inspection should be made after the first thirty (30) days
of operation but net later than six (6) months after initial use.

Both inspections are provided free. Any unusual costs, such as travel
to an operating location extremely remote from the store of the dealer
performing the inspection, however, are subject to charge. These unusual
costs, as determined by the Caterpillar Dealer, shall be paid by the
party requesting the service.
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Inspections service tabs (1) and (2) are aitached ic the Engine Warn-
ing and Information plate of each engine. The serviceman performing
the inspection will remove a tab after each inspection. In addition, the
servicemnan will complete a report of his inspection which is to be signed
by the OEM machine owner or his representative. The Inspection Service
Report is then sent to Caterpillar to become a part of the engine history

record.
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INSPECTIQN NO 1

ENGINE WARNING AND
INFORMATION PLATE

This plate is mounted on the engine.
A similar plate should be mounted so
as to be in the full view of the
operator.
I-Inspection Ne. 1 tab.
2-Inspection No. 2 tab.
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Avoid Accidents

Most accidents, whether they occur in the air, in
industry, on the farm, at home, on the highways, or
at sea, are caused by someone’s failure to follow
simple and fundamental safety rules or precau-
tions. For this reason most accidents can be pre-
vented 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 safe-
guarded against without interfering with reason-
able accessibility and etficient operation.

A careful operator is the best insurance against
an accident.

The complete observance of one simple rule
would prevent many thousands of serious injuries
each year. That rule is: “Never attempt to clean,
oil or adjust a machine while it is in motion.”
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D343 MARINE ENGINE - RIGHT REAR VIEW

1-Rir cleaner. 2-Diesel engine exhaust. 3-Diesel fuel vent valve. 4-Diesel fuel

tilter housing. 5-Diesel engine crankcase filler tube. 6-Marine gear oil level

gauge. 7-Crankcase lubricating oil cooler. 8-Crankcase lubricating oil level
gauge, 3-Fuel priming pump. 10-Marine gear cil cooler.
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D343 MARINE ENGINE — LEFT FRONT VIEW

l-Surge tank. 2-Instrument panel, 3-Aftercocler. 4-Water pump. 5-Air cleaner.
6-Front power take-off, 7-Electric starter.




Installation Instructions

There are a number of factors that warrant careful consideration when
installing an engine. Careful thought and planning on installation details
cem pay dividends in increased engine life and successful operation.
Atiention should be given to installation details that will make operation
and maintenance easy, such as ample ¢learance around bulkheads and
surrounding machinery. Eccessibility for adjustment and maintenance
shoulid be assured and proper provision made for pumping out cronk-
case oil. The following comiments will touch briefly on some of the more
important factors, but for more specific recommendations, it is suggested
that your Caterpillar dealer be consulted.

COOLING

Probably the most important consideration is that of making sure the
engine will cool properly.

Two types of ccoling systems are used in conjunction with marine
engines: keel cooling and heat exchanger cooling systems.

Heat Exchanger: Install a 27 or larger sea water intake suction pipe ai d
sufficient level below the water line so the opening will not be uncovered
by a heavy sea. Care should also be taken not to locate this opening too
close to the botiom, as sand and dirt will be drawn into the line in shallow
water. A duplex type of basket strainer with 1/16 inch (157 cm.) openings
must be installed in the suction line to keep foreign accumulations from
reaching the raw water pump and damaging the impeller. Also, install all
drain pilugs furnished.

Connect a 2 inch (5.08 cm.) or larger sea water overflow pipe to the
outlet side of the heat exchanger. This pipe can discharge directly over-
board and a portion of the water may be diverted through the exhaust
pipe for cooling with o wet exhaust system. In this latter instance the
location and design of the exhaust pipe must be such that no water can
possibly get back into the engine by flocding through the individual
cylinder exhaust valves due to excessive rolling and pitching of the
vessel when operating on a heavy sed.

Keel Cooling: In this system the encgine coolant is circulated through
coils on the hull. The capacity required for this system must be calculated
to suit operating conditions, size of coils and horsepower requirements of
the engine. An additional expansion tank is normally used. It is recom-
mended that your Caterpillar dealer be consulted when an installation  §
of this type is planned. ’
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DIESEL FUEL TANES

In many cases the lack of space in small vessels makes it advisable to
install several small fuel tenks in convenient locations rather than one
large one. When this occurs it is suggested that the fuel lines from all the
tanks be connected to a combined fuel manifold and sediment condensa-
tion trap as illustrated. Since this forms a common connection for all
tanks, it simplifies the supplying of fuel to the engine.

1
A YENT QUTLET SHOULD EXTEND
’4/ ABOVE FUEL TANKS LINES FROM FUEL TANK

VALVES

TO TRANSFER
PUMP

OVERFLOW
FROM FILTER
HOUSING

BAFFLES TO PREVENT AGITATION
OF SEDIMENT AND WATER

INSTALL TANK ON 2° ANGLE TO PROMOTE
EASY DRAINING OF SEDIMENT AND WATER

DRAIN

MADE FROM ONE PC. 6" STANDARD WROUGHT-IRON FIPE 14" TO 16" LONG T4 6065

SEDIMENT TRAP

The baffle plates reduce fuel agitation thus trapping sediment and con-
densation which can be drawn off when necessary through the drain.
Fuel by-passed at the fuel filter housing is returned to the trap rather thon
the individual tanks, thereby eliminating the danger of overflow.

If cmy of the tanks are so mounted that there is o suction lift required,
then it will be essential that all of the other tank connections be tightly
closed by the valves shown, or the suction lift of the pump will be broken
by dir leaks from another tomk.

FUEL LINES

On power units, where the fuel tank is not installed at the factory, re-
move the corks from the fuel transfer pump and the fuel filter housing. Con-
nect a fuel supply line from the fuel transfer pump to the fuel tank, ond a
fuel return line from the fuel filter housing to the fuel tank. The fuel tramsier
pump will lift fuel the height of 12 feet (3.7 meters) through no more than
50 leet (15.24 meters) of pipe. It is essential that there be no air leaks in
the suction system. Even o small leak will destroy the suction lift of the
transfer pump. To prevent leaks from engine vibrations, flexible fuel lines
are recommended for use between the engine and the diesel fuel tonk
lines. The flexible lines are available from vour Caterpillar Dealer.
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EXHAUST LINES

Flexible connections should be used to prevent transmission of engine
vibrations to exhaust piping. Flexible metal tubing is generally recom-
mended for the exhaust connections at the engine. The weight of the ex-
haust lines must be supported so that no weight is imposed on the
turbocharger. The exhaust outlet should be protected from the weather
so that rain and snow cannot enter the line cmd get into the engine. The
exhaust lines should be as short as possible. Long exhaust lines or lines
with several bends should be of increaged diameter so as not to creaie ex-
cessive back pressure. The back pressure should never exceed 15 inches
(38.1 cm.) of water when measured with a manometer at the exhaust
connection of the engine. Exhaust from the starting engine should be
carried in a separate line and not connected into the diesel exhcaust line.

ENGINE MOUNTING AND SHAFT ALIGNMENT

Coupling Alignment: Exireme care should be exercised in the align-
ment of the engine and propeller shaft. The alignment of the marine gear
coupling and the propeller shaft coupling should be checked dfter the
veasel has been launched as hull distortion sometimes takes place after
the vessel is in the waier. Uncouple the propeller shaft from the mcrine
gear and check the propeller shaft clignment. There are two particular
points of alignment that must be considered. These two peints are com-
moenly referred to as eangular or face alignment and bore alignment.
There should be less than .0005 inch (0126 mm.) per inch of diameter face
alignment and .005 inch (126 mm.) bore alignment. If the variation is
greater thom this amount, alignment can be restored by adjusting the
leveling capscrews. Hold-down bolts or lag screws should be of such di-
ameter as to make a tight fit in the hole of the support backet. This is
necessary to prevent movement of the engine on its supports. At requent
intervals, check this alignment especially in freight boats. Failure to keep
the engine and propeller shaft in alignment would cause damage to the
various marine gear parts and propeller shaft bearing.

Marine Gear Installation: When a marine gear is not installed at the
factory or is removed and reinstalled, care should be taken to insure cor-
rect alignment between the marine gear and the engine. Improper align-
ment will result in undue wear or damage to the marine gear mechanism.
It is recommended you consult your Caterpillar decler for specific infor-
mation on installing ¢ marine gear on the diesel engine.

CAUTION
The maximum permissible angle of inclination of the en-
gine and marine gecr is 19°. The vessel may assume a dif-
ferent cmgle when it is under way than when in dock. Angle
of inclination described here is the angle the morine gear
drive shaft (or engine crenkshaft) makes with the water level.

Front Power Take-off Installation: When a front power take-off with
reductien gear unit (1) is installed on the engine it imposes considerable
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FRONT POWER TAEKE-OFF
SUPPORT PLATE

1-Reduction gear unit.
2~-Support plate.

*

TrEEa

weight and side pull on the adapter flange which is used to mount the
unit. Because of the severe sirain on the flonge in this installation the
7 suppert plate (2) must be used where pilot and belt holes are provided
" to insure satisfactory operation. The support plate must also be supported
‘ and anchored at the ends in a manner which will eliminate strain on the
housing.

DIESEL ENGINE CRANKCASE OIl, LEVEL GAUGE MARKING

The engine has had most of the oil drained from the crankcase before
shipment from the factory. Before instdlling the engine prepoare for mark-
ing the oil leve! gauge by leveling the engine, removing the cramkcase
drain plug and draining any oil accumulation. Install the drain plug.

When the engine has been installed in its final location, fill the crank-
case with the quantity of cil recommended on the capcacity chart on the
inside back cover of the Operatien and Maintenance Instructions. Then
run the engine for a short peried of time io disiribute ¢il te all parts of
the engine. The cil level should then be checked with the engine running.
The oil leve! indicated by the top of the il en the gauge should be per-
manenily marked on the gauge for the full "running level.” This will vary
depending upon the angle ot which the engine is mounted in the vessel
It is recommended that the low mark on the gauge be left in its present
position.

[,

MARINE GEAR CONTROLS

Remote Controls: The marine gear control should be installed with the

neutral position plainly marked in the pilot house to avoid unnecessary

slipping of the clutches during the idling periods. The linkages should

E operate freely without excessive looseness to insure complete engage-

: ment of the clutch. Brackets, levers emd rods should be of sufficient

; strength to prevent bending, buckling or brecking. Sufficient travel room

ghould be allowed rod ends and levers to assure complete engagement
of the clutch.

To prolong the life of the marine gear cluteh, provisions should be made

for the time requirement necessary for propsr cluich engagement as de-
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scribed in the topic, STARTING THE LOAD. If the controls are of the single
lever type, adjustment must be made so that the engine remains at low
idle speed until the marine gear clutch is fully engaged.

BATTERY LOCATION

Storage batteries should not be placed on the deck. A rack high enough
to place them in a comfortable position for maintenance should be built of
wood or metal and heavily painted with an acid-resistant paint. The
batteries should be located where heat from the engine or other source
will not reach them ond ccuse their temperature to become excessive.
Storage battery ratings are based on a battery terperature of 77° F. If
the areq where the batteries are installed ccn be kept near or below
this temperature, it will help in obtcining good engine cranking omd
good service life. Batteries should not be stored in a discharged state.

GENERATOR REGULATOR INSTALLATION
When the unit is equipped with a 12 or 32-volt charging generator it is
advisable fo mount the generator regulator at some other locction than on
the engine. This will reduce to a minimum damage cr irregular operation
of the regulator which might be caused by vibration, or by ¢il end water
from the engine.

ALTERNATOR REGULATOR INSTALLATION
The tremsistor alternator regulator is cn assembly of tramsistors, re-
sistors, condensers and diodes; and contains no moving parts. These com-
ponents could be damaged if expesed to temperatures cbove 140° F. in
still air or 170° F. in moving air. [t is advisable to mount the alternator
regulator away frem the engine.

CORRECT AIR CLEANING IS NECESSARY

Caterpillar «ir cleaners <re designed to remove all harmiul elements
from the air entering the engine. Dusty atmospheric conditicns will cause
frequent servicing and short element life. Preclecmers are avdilable to
provide recsonable service periods and element life. Air inlet extension
ccn be utilized to provide cleaner and cooler air to the air cleaner. Your
Caterpillar dealer has additional information.

CRANKCASE BREATHER FUMES DISPOSAL

The crankcase breather fumes disposal tube should be directed or ex-
tended io o location that will prevent an oily film from being deposited
in the engine room. If cily fumes are allowed to ke drawn into the en-
gine dry type air cleaner, frequent air cleaner filter element servicing
will result. A 1 inch (2.54 cm.) tube net to exceed 25 fest (7.6 meters) in
length connected to the crankcase breather fumes disposcl tube and
piped to the atmosphere is recommended. Greater lengths will cause
excessive crankcase back pressure, Also in order to keep crankcase pres-
sure low, the number of bends should be kept to a minimum. Loops and
low spots in the tube should be avoided or improper cronkease breathing
will result from trapped condensate in the loops cnd low spots.
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Lubrication Instructions
SERVICE METER

The Service Meter is located on the right side of the engine below
fuel filter housing. It is geared to the engine, and when the crankshaft
turns as many revolutions as are made in an hour at average operating
speed on an average job application, the dial advences one number.
There are some applications that will result in either a lower or higher.
than normal average engine speed. Under this condition, the advance in
the Service Meter reading will differ from the number of clock hours of
cperation,

: COVER ON SERVICE METER RAISED
TO OBSERVE DIAL READING

*

The purpose of the Service Meter is to indicate when to perform the
reccmmended maintenance and lubrication operaticns. The established
intervals in the lubrication chart and maintenance instructions are given
in service hours, so daily readings will tell when tc service the engine.
Rely on the Service Meter and not on the clock to measure service inter-
vals.

GENERAL LUBRICATING INFORMATION

s papm s

Naturally, any precautions taken during cold weather to house the
engine, cover it with o tarpaulin, or warm it before stariing, will cause
more rapid oil distribution,

Lubricate all miscellaneous points not equipped with fittings, with
crankcase lubricating il every 50 service hours.

It is extremely important in handling the oil to keep it clean. Every

precaution should be taken to use only clean filler cans and to be sure

o that all dirt is removed from the filler cap before it is taken off for filling.

_ ¥ The operator should take every precaution to prevent dirt from getting
¥ into any system to extend the life of the engine. .
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12 LUBRICATION INSTRUCTIONS

Careful attention to the following information on lubricants and their
proper selection will add much to performance, econcmy and long life of
your engine. The lubrication chart specifies the lubricants to be used, the
points to be serviced cnd the intervals of servicing accerding to service
hours.

DESCRIPTION OF LUBRICANTS

The lubricants recommended for use in this engine con be identified
by the sub-headings preceding their descriptions that follow. The proper
selection of one of these types of crankcase lubricating oils, cnd SAE
grade of oils can be made from the informaticn in the topic, TYPE OF
LUBRICANTS AND SAE GRADES TO USE.

Crankcase Lubricating Oils
Superior Lubricants (Series 3): These are additive-type cils that have
been identified as meeting « rigid, high quality stomdard ond certified
for use in all Caterpillar Diesel Engines. See your Caterpillar dealer for
brand names of products conforming to this specification.

Lubricating Grease

Ball and Roller Bearing Lubricant: This lubricant is a mixture of mineral
oil and metcallic soaps. Use No. 2 grade for most femperatures. For ex-
tremely low temperature use No. 0 or No. | grade.

This grease can be cpplied to all bearing points — plain bearings,
ball bearings and roller bearings — where equipped with hydraulic pres-
sure fittings or when bearings are hemd packed.

Use only a high grade short fiber grease. This grease must be satis-
factory in anti-friction bearings at speeds up to 3000 RPM at a maximum
temperature of 300° F. It is a grease with sufficient adhesive qualities to
cling to the bearings in dll extremes of high and low operating temperd-
fures.

Water Pump Grease: This lubricemt should be inscluble in water to
prevent an emulsification of the lubricant. An emulsification of the lubri-
comnt could allow water in the bilge to leck by the sedl into the marine
gear housing.

Type of Lubricants and SAE Grades to Use
The grade of cil is classified in terms of viscosity (fluidity cr flow ability)
and is identified with numbers cciled SAE numbers. Qils with Jower SAE
numbers are more fluid and flow more readily than do those with the
higher numbers. Crankcase lubricating cils are recommended for use
in gear compartments as indicated in the oil specification chart because
of their superior oxidation and corresion inhibitors.

To determine if the ¢il in the compartments will flow in cold weather,
remove the oViI.level gauge or dip a finger into the oil before starting and
if the oil will flow off, the oil is fluid enough to circulate properly.
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D343 Marine Engine Lubrication

Identification Of Points Of Lubrication, Lubricant To Apply
And Interval Of Service

SEE DETAILED INSTRUCTIONS UNDER
EACH CORRESPONDING TOPIC NUMBER HEADING

Approx,  No. of

Lubri- Quantity  Service SERVICE HOURS ——

Point and Identification cant (U.5. Meas.) Poinfs 10 125 250 1000
1 PDIESEL ENGINE CRANKCASE co 46 QTS. 1 X tC

OIL COOLER 2 D

OIL FILTER ELEMENTS 2 C

BREATHER 1 w

TURBOCHARGER BREATHER 2 tw
2 TACHOMETER DRIVE’ BR 1 STROKE 1 L

STROKES SHOWN INDICATE AMOUNT OF GREASE FROM A LEVER TYPE GREASE GUN.

Key to Lubricants:
CO CRANKCASE LUBRICATING OiL BR BALL AND ROLLER BEARING LUBRICANT

Key to Symbols:

X — CHECK, ADD OIL IF NECESSARY € — CHANGE CW — CHANGE AND WASH
L — LUBRICATE t — SEE THE DIESEL ENGINE CRANKCASE LUBRICATING OIL CHANGE
PERIOD CHART

Location Of Points Of Lubrication

=y ¢
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D343 Marine Engine Lubrication

Identification Of Points Of Lubrication, Lubricant To Apply
And Interval Of Service

SEE DETAILED INSTRUCTIONS UNDER
EACH CORRESPONDING TOPIC NUMBER HEADING

Approx. Mo, of

Lubri- Quantity  Service SERVICE HOURS ——

Point and Identification cant {U.5. Meas.} Points 10 125 250 1000
1 DIESEL ENGINE CRANKCASE Co 46 QTS, 1 X TC
OIL COOLER 2 D

OIl FILTER ELEMENTS 2 iC
BREATHER 1 Tw
TURBOCHARGER BREATHER 2 W
2 TACHOMETER DRIVE’ BR 1 STROKE 1 L

STROKES SHOWN INDICATE AMOUNT OF GREASE FROM A LEVER TYPE GREASE GUN.

Key to Lubricants:
€O CRANKCASE LUBRICATING OfL BR BALL AND ROLLER BEARING LUBRICANT

Key to Symbols:

X — CHECK, ADD OIL IF NECESSARY C — CHANGE CW — CHANGE AND WASH
L — LUBRICATE + — SEE THE DIESEL ENGINE CRANKCASE LUBRICATING QIL CHANGE
PERIOD CHART

Location Of Points Of Lubrication

o
: 1768910




14 LUBRICATION INSTRUCTIONS

CO Crankcase Lubricating Oil

. —“ 2o, __‘ 1

DIESEL ENGINE CRANKCASE
LUBRICATING OIL SYSTEM

Usze Superior Lubricants {Series 3) only
Check oil level with engine running every 10
service hours. Oil level should be between the
“full” e¢nd “add oil” marks on geauge (1). The
oil level maintained at the “full” mark is
more desirable. however. any level above the
*add oil” mark is permissible.

The oil level may be considerably higher than
the “full” mark on the gauge if the full capac-
ity of crankcase oil is checked after the en-
gine has been stopped for several minutes.
See the topic. “Crankcase Lubricating Oils.”
Also see Note A.

Drain the crankcase at (2) while the engine
is hot. See the "Diesel Engine Crankcase
Iﬁubriccxting Oil Change Period Chart” See

ote B.

DIESEL ENGINE CRANKCASE
LUBRICATING OIL FILTER

Remove the plug () from the filter buse (7) 1o
drain the unfiltered cil from the base. Loosen
the bolts (4) on the covers (3) and remove
eceh bolt end cover as a unil. Replace the
filter elements (5) with new Caterpillar ele-
ments at ecch oil change period. Instell the
drain plug and covers and tighten the bolls
on the covers. See the "Diesel Engine Crank-
case Lubricating Oil Change Period Chenrt.”

DIESEL ENGINE CRANKCASE
LUBRICATING OIL SYSTEM

Use Superior Lubricants (Series 3) only

After draining the crankcase turn the filler
tube cap handle {10) until it is loose. pull the
cap from the filler tube (11) and refill the
crankcase. Run the engine for twe minutes.
then add oil to bring oil level to “full” mark
on the oil level gauge while the engine is
running. See the topic, “Type of Lubricanis
and SAE Grades to Use.” Insert the filler
tube cap and turn it until tight.
At each oil change pericd remove the plug
(9) to drain condensation from the breather.
Remove the wing nut (8), fake off the cover
and breather element, wash them in clean
kerosene or diesel fuel. Reinstall fhe element
and cover. See “Diesel Engine Crankcase
Lubricating Qil Change Period Chart.”

NOTE A: The diese! engine has a guard to protect the gauge from spray so the oil
level should be checked when hot with the engine running at low idle speed. Always
check the oil level with the engine in a level position.

NOTE B: Caterpillar Diesel Engines are built in a clean modem diesel engine factory
and each crankcase is filled with @ good guality of new crankcase oil. For these
reasons the initial crankeese cil change period for this engine should be at the usual
crankease oil change period. See ihe “Diesel Engine Crankcase Lubricaiing il
Change Period Chart.”
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TACHOMETER DRIVE
Bemove pipe plug. insert 14 inch hydraulic

fitting and lubricate sparingly every 1000
service hours.

Lubrication of Attachments

The following list of identifying letters, nomes of attachments requiring
lubrication, and types of lubricant required will help in Iubrication of

attachments,
Identification Of Points Of Lubrication, Lubricant To Apply
! And Interval Of Service
Key to Lubricants: CO CRANKCASE LUBRICATING OIL
" BR BALL AND ROLLER BEARING LUBRICANT WP WATER PUMP GREASE
‘ tubri- — —— SERVICE HOURS
Point and Identification cant 10 50 125 250 500 2000
A STARTING ENGINE CRANKCASE co0 X € tC
B ELECTRIC STARTING MOTORS co SEE DETAILED {NFORMATION
€ AIR STARTING MOTOR OILER o X
D AIR AND ELECTRIC STARTING MOTOR
DRIVE END BEARINGS co L
E MARINE GEAR CASE co 3
F FRONT POWER TAKE-OFF GEAR CASE
{2.8:1 ANTI-ENGINE ROTATION
REDUCTION) co L
G FRONT POWER TAKE-OFF
CONTROL SHAET BEARINGS co L
H FRONT POWER TAKE-OFF CONTROL
j SHAFT BEARINGS BR L
I FRONT POWER TAKE-OFF PILOT BR L
. BEARING CLUTCH THROW-OUT COLLAR EBR L
; SHAFT BEARING BR L
4 J  FRONT POWER TAKE-OFF THROW-OUT
COLLAR (2.8:1 ANTI-ENGINE
ROTATION REDUCTION) BR L
K FRONT POWER TAKE-OFF PILOT
BEARING (2.8:1 ANTI-ENGINE
ROTATION REDUCTION BR L
L AIR STARTING MOTOR GEAR
DRIVE AND PLAIN END BR SEE DETAILED INFORMATION
M BILGE PUMP CLUTCH THROW-
OUT COLLAR BR L
- N CHARGING GENERATOR BR SEE DETAILED INFORMATION
O CHARGING ALTERNATOR BR SEE DETAILED INFORMATION
P MARINE GEAR OUTPUT SHAFT SEAL WP L
Key to Symbols: X — CHECK, ADD OIL IF NECESSARY

C — CHANGE L — LUBRICATE t — DEPENDING ON DUSTY CONDITIONS

h
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CO Crankcase Lubricating Oil
A

STARTING ENGINE CRANKCASE

Use Superior Lubricants (Series 3) only

Check the oil level every 10 service hours.
0il should be up to the “full” mark on the
gauge (2). Every 125 to 250 service hours. de-
pending on dust conditions, drain the crank-
case at (3). When draining, the engine must
be as level as possible so all the oil in the
starling engine will drain. Wash the crank-
case breather at each oil change period. Re-
#ill the crankcase at (1) to “ll” mark on
gauge. See the topic. "Type of Lubricanis
and SAE Grades to Use.”

ELECTRIC STARTING MOTORS

Electric starting motors for the starting en-
gine and diesel engine are equipped with
bearings of a type that make lubrication nec-
essary only when the starter is disassembled
for clegning or servicing. Two or three drops
of oil for each bearing is sufficient.

IRITEY S

C

AIR STARTING MOTOR OILER

Every 10 service hours check oil level in oiler
by removing plug (1). Keep oiler filled at all
times.
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CO Crankcase Lubricating Oil
D

AIR AND ELECTRIC STARTING
MOTOR DRIVE END BEARINGS

Both air and electric starting motors for the
diesel engine have bearings in the drive end
that require lubrication every 2000 service
hours, or whenever the motor is removed for
any reqson.

To lubricate remove the starting motor and T26284
the plug (1). Saturate the wick with CRANK-

CASE LUBRICATING OIL. Reinstall the plug

and starting motor.

E

X
. MARINE GEAR CASE
Use Superior Lubricants (Series 3) only.
‘ 1 Drain at (3), wash and cil breather filler cap

{(2) and &Il to full mark on gauge (1) every
500 service hours. Check oil level with engine S
stopped. See the topic, "Type of Lubricants T
and SAE Grades 1o Use.”

E

MARINE GEAR CASE

i Remove and clean the oil strainer every 500
service hours. When reinstalling the sirainer
make sure that it is properly seated in its
housing.

o s e
E

MARINE GEAR CASE

Hemove the drain plug from the housing to
drain filtered and uniiltered cil from the hous-
ing. Remove the filter cover and filter as «
unit. Replace the filter element with a¢ new
Caterpillar element alter every 500 service

A Jlens e reey

00t el 500 teeen.
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LUBRICATION INSTRUCTIONS

CO Crankcase Lubricating Oil

R
o

F

FRONT POWER TAKE-OFF
GEAR CASE
{2.8:1 anti-engine rotation reduction)

Drain case at (3) and fill at (1) every 2000
gervice hours. Check level frequently at level
plug (2).

G

FRONT POWER TAKE-OFF
CONTROL SHAFT BEARINGS
(1:1 ratic)

Lubricate shift collar control shaft bearings
every 50 service if equipped with oil cups.

Otherwise see the topic, BALL and ROLLER
BEARING LUBRICANT.

H

FRONT POWER TAKE-OFF
CONTROL SHAFT BEARINGS
(1:1 ratio)

Lubricate shift collar control shaft bearings.
which are equipped with grease filtings,

every 125 service hours. (See sume heading
above.)

I

FRONT POWER TAKE-OFF PILOT
BEARING., CLUTCH THROW-OUT
COLLAR AND SHAFT BEARING
(1:1 ratio)
Lubricate clutck throw-out collar at (1) every
10 service hours. Lubricate shaft bearing at
(2) every 50 service hours. Lubriccate pilot

housing bearing at (3) every 125 service
hours.
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BR Ball and Roller Bearing Lubricant

J

FRONT POWER TAKE-OFF
THROW-OUT COLLAR
(2.8:]1 amti-engine rofation reduction)

Lubricate clutch throwout collar every 10
service hours before starting the engine.

K

3 FRONT POWER TAEKE-OFF
PILOT BEARING
| {2.8:1 anti-engine rotation reduction)

1 Lubricate cluich pilot bearing every 125 serv-
| ice hours of operation.

L

AIR STARTING MOTOR GEAR
DRIVE AND PLAIN END

Air starting motor drive gear and plain end
\ bearing compariments are packed at the
! iime of assembly and reguire no periodic
lubrication. I the motor is disassembled for
any reasocn, No. 1 BALL AND ROLLER BEAR-
ING LUBRICANT should be used fo fill the
compertments.

M

BILGE PUMP CLUTCH
THROW-OUT COLLAR

Lubricate clutch throw-out collar sparingly
every 500 service hours.
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BR Ball and Roller Bearing Lubricant

CHARGING GENERATOR

Generators have bearings packed with BALL
AND ROLLER BEARING LUBRICANT making
lubrication necessary only when the genera-
tor is disassembled for cleaning or servicing.

TE3142

CHARGING ALTERNATOR

Under normal operating condiliens the alter-
nator bearings will not require lubrication be-
tween reconditioning periods. At the time of
overhaul, hali-fill the reserveir in each end
frame with Ball and Roller Bearing’Lubricant.

P

MARINE GEAR OUTPUT SHAFT
SEAL

Lubricale output shaft seal every 12§ service
hours or when vessel is docked, to prevent
bilge water from entering gear compartment.
Qutput shaft should be slowly rotating while
lubricating the seal
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Operation Instructions
PREPARING THE ENGINE FOR USE

New Engine Initial Service: The first duty of anyone charged with the
care and operation of an engine is to give it a detailed inspection, and to
lubricate all parts as directed in the LUBRICATION INSTRUCTIONS sec-

tion of this bock.

Fill the diesel fuel tamk, taking care no dirt, water, or other foreign sub-
stunces are admitted with the fuel. Give particular attention to the details
of tuel handling as outiined under the topic, CARE OF THE FUEL SUP-
PLY. Fill the starting engine fuel tank with gasoline if so equipped.

Fill the fresh water cooling system with clean soft water and rust inhibi-
tor, or with the correct anti-freeze solution if temperatures below freezing
are likely to be encountered. See the topic, COOLING SYSTEM.

Prime the raw water pump before starting the engine. See the topic,
RAW WATER COOLING SYSTEM.

New Engine Recheck: After the first 100 tc 125 service hours of opera-
tion, tighten the diesel engine inlet manifold stud nuts, exhaust manifold
stud nuts cnd the turbocharger mounting bolts and nuts. If the diesel en-
gine is equipped with o starting engine, tighten the starting engine

carburetor elbow nuts.

New Operator’s Responsibility: The operator who is given the responsi-
bility of care and operation of an engine already in service, should first,
check it for necessary lubrication, fuel supply and coclant in the cooling
system. Second, the engine should have any necessary adjustments made

| to obtdin satisfaciory performance.

STARTING THE ENGINE

There are four methods available for starting the diesel engine: gaso-
line starting engine, electric starting, air starting and hydraulic starting.
Hydraulic starting instructions are packaged with the Operation and
Maintenance Instructions if the diesel engine is sc equipped. Gasoline
engine, electric and air starting information is covered in the following
topics.

Before Starting: Be sure to check the oil level in the diesel engine crank-
case to make sure the oil is considerably above the “add oil” mark

on the gauge.
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; 1. See that the marine gear control lever is in the neutral position oand
i k remove all other load possible from the engine.

h 2. Open the diesel fuel tank valve.

3. Open the sea valve to allow raw water to enter the system. When an
engine equipped with the ecrlier model Jabsco pump has had the
raw water system drained, it is necessary to prime the pump belore

i starting. See the topic, RAW WATER SYSTEM in the MAINTENANCE
' INSTRUCTIONS section of this book.

4. Start the engine as described in one of the following tepics, which-
ever applies, GASOLINE STARTING ENGINE, DIRECT ELECTRIC
STARTING or AIR STARTING.

H Guasoline Starting Engine

The gasoline engine may be used to start the diesel engine without the
use of starting aids. However, starting aids may be used in lower tem-
peratures to obtain gquicker sterts if desired. See the STARTING AID
CHART.

Position Control for Starting: Before atlempting to start the starting
engine, position the conirols of both the diesel and starting engine:

1. Check the cromkcase cil level in the starting engine fc make certain
the oil is up to the “{ull” mark on the gauge.

it ! 2. Move the compression release lever downward to the compression
A released (starting) position.
it

3. Move the governor control lever to the shut-off position so the fuel
injection pumps are closed.

i 4. See that the starting engine clutch is disengaged by moving the
bl starter pinion and cluich control lever toward the rear of the diesel
i engine.

GOVERNOR CONTROL LEVER
IN SHUT-OFF POSITION

*
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STARTING ENGINE CONTROLS

1-Magneto switch, 2-ldling latch.
3-Throttle contrel lever.
4-Choke control.

*

5. Open the starting engine fuel valve by turning the fuel valve con-
trol in the counterclockwise direction. The fuel valve and valve con-
trol is loccied on the gasoline fuel line near the gasoline fuel tamk.

5. Turn the starting engine choke control knob (4} clockwise to the on

| position.

" s 7. Move the idling latch (2) to the hold the throttle control lever (3) in the

‘ 14 to Vs engine speed position.

8. Turn ON the magneto switch (1).
Starting the Starting Engine: The starting engine may be started manu-
ally or by means of the starting engine electric starter if so equipped.

Helptul suggestions for starting the starting engine in cold weather are
in the topic, STARTING IN COLD WEATHER.

Manual Starting

l. Insert the cramk into position cnd crank until the engine starts. Pull
the crank through a compression stroke. DO NOT attempt in any
meanner to spin or push the crank through a cranking arec.

CORRECT POSITION FOR CHRANK-
ING STARTING ENGINE

*
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2 Move the choke control countercleckwise when the engine will run
with the choke off. Temperature and altitude will vary the length
of fime it is necessary to have the choke on. Actual experience in
starting will determine this interval.

When the engine starts, keep the engine speed low until the crank-
case lubricating oil has « chance to warm up and better lubricate the
engine.

Electric Starting

1. Press the electric starter switch o crank the engine. Do not run the
starter for more than thirty seconds at a time. Then, allow two min-
utes intermission for cooling before using it again. If the electric
starter pinion disengages for any reason before the engine starts,
release the starier switch and wait until the starting mector stops
turning and the starting engine stops “rocking” before again press-
ing the starter switch.

STARTING ENGINE ELECTRIC
STARTER SWITCH

+

2 Move the choke control counterclockwise when the engine will run
with the choke off. Temperature and altitude will vary the length
of time it is necessary to have the choke on. Actual experience in
starting will determine this interval.

3. When the engine starts, keep the engine speed low until the crank-
case lubricating oil has a chance to warm up ¢nd better lubricate the
engine,

Starting the Diesel Engine: When using the gascline starting engine,
the steps to start the diesel engine should be carelully followed to pre-
vent damage to the starter pinion or the flywheel ring gear.

1. Move the idling latch (2) up to allow the starting engine to run at
high idle speed.

2. Apply sufficient pressure to the starting engine clutch brake to stop
the starter pinion from rotating by pushing the clutch and starter
pinion control lever (1) all the way toward the rear of the diesel
engine and hold it in the brake applied position for at least 5 seconds.
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CLUTCH AND STARTER PINION STARTING ENGINE THROTTLE
CONTROL LEVER CONTROL
1-Control lever in brake 2-Idiing latch.
' applied position.
. 3. Engage the starter pinion with the flywhesl ring gear and engage
’ the clutch by quickly pulling the clutch and starter pinion control
lever toward the front of the diesel engine until the clutch snaps over
center and the lever is in the clutch engaged position (3).
T, T
CLUTCH AND STARTER PINION
CONTROL LEVER
3-Control lever in clutch engaged
t position.

*

4. If the engine slows to the stalling point when the clutch is engaged,
as it might in cold weather, disengage the clutch and let the engine
pick up speed again. See the topic, STARTING IN COLD WEATHER.

5. Move the compression release lever upward to the run position
when the starting engine is cranking the diesel engine at normal
cranking speed.

e ———
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COMPRESSION RELEASE

L J

The heat generated when the starting engine is cranking the diesel
engine against compression, and the circulation of the starting engine
exhaust through the tube in the diesel engine air inlet pipe warms the
cylinders, pistons, and combustion chambers to the starting temperature.

Allow the starting engine to crank the diesel engine against compres-
sion for a few minutes to add heat tc the diesel engine before starting it.
Actual experience will determine the length of time necessary to crank
the diesel engine to warm it sufficiently tc assure easy starting. Altitude
and cold temperature cause a variation in the length of time required to
warm the engine before starting. In cold weather the cylinders and pre-
combustion chambers must absorb more heat before reaching starting
temperature than in worm wecther. Even in warm wecther some heat
must be added by turning the engine against compression a few minutes
belore injecting fuel.

6. Move the governor control lever to approximately half engine speed
position. When the diesel engine begins to run the starting engine

clutch and starter pinion cutomatically disengage.

GOVERNOR CONTROL LEVER IN
APPROXIMATE HALF ENGINE
SPEED POSITION

*




—_—

OPERATION INSTRUCTIONS 27

After the diesel engine starts, reduce engine speed to low idie with no
load. Do not apply any load to the engine or increase engine speed uniil
normal oil pressure is indicated on the gauge. Avoid Unnecessary
accelerating of the engine before operating temperatures are obtained.
When the gauge indicates normal oil pressure, the engine should be
allowed to run for five minutes with the governor control lever at approxi-
mately halt speed position before applying the load. During this period
the engine gauges should be observed for proper readings as explained
in the topic, GAUGES.

| An ether aid can be used for quicker starting in lower temperatures,
1 spray ether info the dir cleaner inlet of the diesel engine at this point in
f the starting operations. See the topic, OPERATING STARTING AIDS.

7. Move the idling latch to hold the starting engine throttle control
lever in the idling position. Stop the starting engine by closing the
fuel valve control, allowing the engine to burn all the fuel in the
carburetor, then turn OFF the magneto switch.

It the diesel engine is thoroughly heated but does not start, see that
everything is correctly set for starting. If smoke has been coming from
the diesel engine exhaust pipe, fuel has been reaching the cylinders. T
no smoke is evident when the governor control lever is in the half engine
speed position, check the fuel supply. If the diesel fuel tank is empty, or
if the valve was closed, it will be necessary to prime the fuel system as
outlined under the topic, PRIMING THE FUEL SYSTEM. In case there may
be water or dirt in the fuel system, or if the fuel injecticn equipment is
suspected, see the topic, FUEL INJECTION EQUIPMENT.

Direct Electric Starting

The diesel engire electric starting motar can be used successfully in at-
mospheric or engine room temperatures of 80° F. (16° C.) or above
without the use of a siarting aid. It is not advisable to use the diegel
engine electric starting moter in temperatures below 60° F. (18° C.) with-
out the use of a stariing ald. See the topic, OPERATING STARTING AIDS.
4 Even when «a starting aid is used in temperatures below 32° F. (0° C), it

is advisable to use crankcase lubricating oil of « lower viscosity in the
engine crankcase to reduce the cranking effort required. See the topic,

TYPE OF LUBRICANTS AND SAE GRADES TO USE.

The engine must be kept in the best mechanical condition possible, the
batteries kept fully charged and all terminals kept clean and tight for
satisfactory performence of the starting system in lower atmospheric or
room temperctures. In extremely cold temperatures the use of an engine
room heater or cooling system aquxiliary heater will make starting easier.

Position Controls for Starting: Before attempting to start the diesel
engine the conirol should be correctly positiorned as iollows:

L ——
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1. Normally the compression release shaft remains in the RUN {counter-
clockwise) position unless it is desired 1o crank the engine for some
purpose other than starting,

A

9. See that the marine gear is in neutral position and remove all other
load possible from the engine.

' 3. Move the governor control lever to approximately half engine speed
' position.

GOVERNOR CONTROL LEVER IN
APPROXIMATE HALF ENGINE SPEED
POSITION

*

Starting the Diesel Engine: After positicning the controls correctly, the
diesel engine may be started as follows:

1. Press the starter switch to crank the engine against compression.

. After the diesel engine starts, reduce engine speed to low idle with no
i load. Do not apply any load te the engine or increase engine speed until
GRS normal oil pressure is indicated on the gauge. Avoid unnecessary
accelerating of the engine before operating temperatures cre obtained.
When the gauge indicates normal oil pressure, the engine should be
allowed to run for five minutes with the governor control lever at approxi-
mately half speed position before applying the load. During this period
‘ the engine gauges should be observed for proper readings as explained
o in the topic, GAUGES.

2. If the engine does not start in a few seconds, continue to crank the
diesel engine but shut off the fuel supply by moving the governor
contral lever to the shui-off position for about ten seconds to clear

the cylinders of raw fuel.

3. If the diesel engine fails to start within thirty seconds, relecse the |
starter switch and wait two minutes to allow the electric starting

motor to cool before using it again.
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4. If the electric starting motor pinion is disengaged for omy reason be-
fore the engine starts, wait until the electric starting motor stops
rotating and the diesel engine stops "rocking” before again pressing
.the starter switch.

Air Starting

The diesel engine air starting motor cem be used successfully in atmos-
pheric or engine room temperatures of 60° F. (16° C.) or above without
the use of ¢ starting cid. It is not advisable to use the diesel engine air
starting motor in temperatures below 32° F. (0° C.) without the use of «
starting cid. See the topic, OPERATING STARTING AIDS. Even when a
starting aid is used in temperatures below 32° F. (0° C.}, it is advisable to
use crankease lubricating oil of a lower viscosity in the engine crank-
case to reduce the cranking effort required. See the topic, TYPE CF
LUBRICANTS AND SAE GRADES TO USE.

An installation with 230 pounds air pressure in o 25 cubic feet {706
3 liters) air receiver should provide an adequate volume of air for starting
the diesel engine. The air pressure should be regulated to 100 pounds

pressure before the air enters the contrel valve.

Position Controls for Starting: Before citempting to start the diesel
engine the controls should be correctly positicned as follows:

I. Normally the compression release shaft remcins in the RUN (counter-
clockwise) position unless it is desired to crank the engine for some
purpcse other than starting.

2. See that the marine gear is in neutral position and remove all other
load possible from the engine.

3. Move the governor control lever to approximately half engine speed
position.

Starting the Diesel Engine: After positioning the controls correctly, the
diesel engine may be started as follows:

¢ 1. Puli up on the air valve control to crank the engine against com-
pression.

Alter the diesel engine starts, reduce engine speed to low idle with no
load. Do not apply any load to the engine or increase engine speed until
normal oil pressure is indicated on. the gauge. Avoid unnecessary
accelerating of the engine before operating temperatures are obiained.
When the gauge indicates normal cil pressure, the engine should be
allowed to run for five minutes with the governor control lever ot approxi-
mately haif speed position before applying the lead. During this period
the engine gauges should be observed for proper readings as explained
in the topic, GAUGES.

~

e
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AIR VALVE CONTROL
+

2. If the engine does not start in o few seconds, continue to crank the
diesel engine but shut off the fuel supply by moving the governor
control lever to the shut-off position for about ten seconds to clear
the cylinders of raw fuel.

3. I the air starting motor pinion disengages for any reason before the
' engine starts, release the air valve control and wait until the engine
stops “rocking” before again pulling up on the air valve control.

OPERATING STARTING AIDS

Starting the diesel engine at temperatures above 60° F. (16° C.) using
the electric starting motor, or 32° F. (0° C.} using the air sterting motoer,
may be accomplished without the use of starting aids as instructed in the
preceding topics.

When using the electric or air starting motor in lower temperatures, the
glow plug starting cid, an ether aid, or koth should be used. Pressure
ether dispensers and commercially available engine mounted ether dis-
pensers are available and can be used as an aid in low temperature
starting. Only experience can determine the temperatures at which the
starting aid should be used. The controls should be positioned as in-
structed in the topic covering the method of starting to be used, and the
following additional instructions should be carefully followed. This will
permit the quickest possible start and conserve the battery or air supply.
See the STARTING AID CHART.

When using glow plugs with either air or electric starting and the
engine fails to start after 10 seconds of cranking, release the cir vadve
control, turn and hold the HEAT-START switch in the HEAT position for
about 30 seconds, and then crank the engine again. When the starting
motor is cranking, the battery efficiency is reduced and the glow plugs
cocl. Reheating them after 10 seconds of cranking makes the glow plugs
more effective and conserves the battery or cir supply.
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STARTING AID CHART

STARTING

STARTING

STARTING

HEATING TIME TO

USE AND/OR
TEMPERATURE METHOD AID ETHER AID
Electric None None
Above B0°F.
Air or Gasoline None None
Glow Plugs 1 Minute
o Electric
Between S0°F. Ether Ether Aid
Air or Gasoline None None
Ether Ether Aid
Electric Glow Plugs 1 to 2 Minutes
and Ether and Ether Bid
=]
Betwesn 32°F. Glow Plugs 110 3 Minutes
Air or Gasoline Ether Ether Aid
Glow Plugs Ito 2 Minutes
and Ether and Ether Aid
Etker Ether Aid
Between 0°F, Electric, Glow Pl 3 to 5 Minut
— 10°F. Ai Gasoli ow Plugs o nutes
and iror tasciine and Ether and Ether Aid
Below — 10°F. Air or Casoline Glow Plugs or Heat cooling system

Ether, or Both

and crankease oil

Do not turn the HEAT-START switch to the HEAT position while the
engine is warm and running.

When using ether for starting, continue cranking until the engine starts.
However, do not run the electric starting moter for more than 30 seconds
at a time, then allow 2 minutes intermission before using it again.

Starting Between 60° F, and 32° F.

The use of starting cids between these temperatures is needed only

when electric starting is used to start the diesel engine.

1. Move the HEAT-START switch to the HEAT position; cn earlier en-
gines equipped with a HEAT switch (1) cand START switch (2) move
the HEAT switch to the ON position, for the length of time necessary.

See the STARTING AID CHART.

Each glow plug uses cpproximately 5 amperes while the
HEAT-START swiich is in the HEAT position. This is actuaily
a small ameount in comparison to the starting motor load thart
is imposed on the battery when the switch is in the START
position and the engine is cranking.

2. Move the HEAT-START switch to the START position or press the
starter switch. If a pressurized ether dispenser is to ke used as a
starting aid, carefully spray ether toward the air cleaner inlet while
the eleciric starter is turning the diesel engine.

[
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HEAT-START SWITCH CONTRCL SWITCHES
(Later Engines) {Eazlier Engines)

1-HEAT switch. 2-START switch.

3. If the diesel engine Iails to start within thirty seconds. release the
starter switch and wait two minutes 1o allow the eleciric starting
motor to cool before using it again.

4. 1f the electric starter pinicn is disengaged for any reason before the
engine starts, wait until the electric starter stops rotating and the
diesel engine stops "rocking’ befere again turning the switch to the
START position.

After the diesel engine starts, reduce engine speed to low idle with no
load. Do not apply any lead to the engine or increase engine speed until
normal oil pressure is indicated on the gauge. Avoid unnecesscry
accelerating of the engine before operating temperatures are obiained.
When the gauge indicates normal oil pressure, the engine should be
allowed to run for five minutes with the governor control lever at approxi-
mately half speed position belore applying the load. During this period
the engine gauges should be okserved for proper readings as explained
in the topic, GAUGES.

NOTE

Use only encugh ether to start the diesel engine or keep
it running if the engine starts to stall.

Stariing Between 32° F. and —10° F.

Starting between 32° F. (0° C.) emd ~—10° F. (—23° C.), using either the
eleciric or air starting motor, may be accomplished with the use of start-
ing aids in the following manner.

1. Move the HEAT-START switch to the HEAT position for the length of
fime necessary. See the STARTING AID CHART.
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NOTE

Each glow plug uses approximately 5 amperes while the
switch is in the HEAT position. This is actually a small
amount in comparison to the siarting metor load imposed on
the batlery when the switch is in the START position cmd
with the engine cranking.

2. Move the switch to the START position, press the starter switch or
pull up on the air valve control to crank the engine.

While the starter is turning the diesel engine, carefully spray ether io-
ward the air cleaner inlet until the engine starts. If the electric starter is
being used fo start the diesel engine and the engine fails to start in
thirty seconds, release the starter switch and wait two minutes to allow
the electric starter to cool before using it again.

Alter the diesel engine starts, reduce engine speed to low idle with no
load. Do not apply any load to the engine or increase engine speed until
' normal oil pressure is indicated on the gauge. Avcid UNNecessary
accelerating of the engine before operating temperatures are obtained.
When the gauge indicates normal oil pressure, the engine should be
* allowed to run for five minutes with the governor control lever at approxi-
mately half speed position before appiying the load, During this pericd
the engine gouges should be chserved for proper readings as explained
in the topic, GAUGES.

NOTE

Use cnly enough ether to start the diesel engine or keep
it running if the engine starts to stall.

Starting Below —10° F.

When starting in temperatures below — 10° F. (-—23° C.), the coolant in

the cooling system and possibly the crankcase lubricating cil should be

. warmed. When heating the ccoling system in these lower temperatures,

the coolant should be maintained between +15° F. (—9.5° C) and

+30° F. (—1° C) for easy cranking, quicker starting and rapid oil
distribution.

When electric starting is used, an oversize or rparalleled battery may
be required to maintain cranking speeds.

GAUGES

After the engine starts, and at frequent intervais while the engine is
operating, the engine gauges should be observed for proper readings as
explained in the following paragraphs:

Oil Pressure Gauge: Immediately after the engine has started, check
the crankcase lubricating oil pressure gauge (3) to see that it is register-

_—
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GAUGES

1-Water iemperature gauge. 2-Am-
meter. 3-Crankcase lubricating oil
pressure gauge.

*

ing. When the engine is running at rated engine speed the gauge should
register in the "OPERATING RANGE.” A lower pressure reading is nor-
mal at low idling speeds. If no pressure is indicated, investigate at once.

Water Temperature Gauge: The indicator on the water temperature
gauge (1) should register in the "OPERATING RANGE.” The water tem-
perature regulators within the diesel engine ccoling system are designed
to give an approximate minimum ceolant temperature of 160° F. (71° C.).
The meoximum cperating temperature will vary according to the air
temperature and load foctor, but should never exceed boiling tempera-
ture at the prevailing altitude.

Fuel Pressure Gauge: The indicater on the fuel pressure gauge should
register in the NORMAL {green) range. See the topic, FUEL FILTERING
SYSTEM.

Ammeter: On engines equipped with a charging generator the
ammeter {2} should be checked to see that the indicator is registering in
the charging range (indicator on the -+ side of zero). If the indicater
registers in the discharging range (indicator on the — side of zerg) in-
vestigate at once.

STARTING THE LOAD

When the engine has run long enough to warm up, move the governor
control lever to the SLOW position to bring the engine to low idle speed.
Move the marine gear control lever in the desired direction until it snaps
intc position. If the lever is not in the fully engoged position when the
vessel is traveling, excess heat caused by slippage-friction will cause
rapid clutch wear and gear {ailure. Allow about one second for the clutch
tc engage fully kefore moving the throttle. To prolong the life of the
cluiches and gears reduce the engine speed when reversing the direc-
tion of rotation of the reverse gear in normal operation. The marine gear
should not be reversed at full engine speed except in an emergency.
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MARINE GEAR CONTROL LEVER
*

When referring to propeller rotaticn, it is assumed that o person is
standing astern of (behind) the vessel and faces forward (toward the
front). Roiation of the propeller is determined by the direction of rotation
of the upper part of the propeller when the vessel is traveling forward.
Thus, a clockwise rotation would define a right-hand propeller, while
counterclockwise refers to a left-hand propeller. Moving the marine gear
control lever toward the engine will result in clockwise rotation of the
propeller. Moving it away from the engine results in counterclockwise pro-
peller rotation. Whether a given rotation is forward or reverse will de-
pend upon the propeller.

CRUISING SPEED FOR ENGINES WITH PLEASURE CRAFT RATINGS

The maximum cruising speed for this engine, which is that engine
speed recommended for continucus operation, is between 1700 to 1800
RPM. However, in some installations the recommended cruising speed
may be lowered by physical factors such as marine growth on the hull,
and load in the vessel. Slight damage to the propellers, or poor propeller
shaft alignment can change the load imposed on the engine. Therefore,
it is recommended to check the engine daily for proper cruising speed.

é To estabiish proper cruise speed for any existing condition of a vessel
perform the following.

I. Run the vessel under way at maximum speed for about four minutes.

2. Take the tachometer reading. This is the moximum engine speed for
the present conditions of the vessel.

3. Reduce the engine speed unti] the tachometer reading is 200 to 300
RPM less than the moximum engine speed tachemeter reading ob-
served in step 2. The engine is now operating at recommended cruis-
ing speed.

Operating at recommended cruise speed will give maximum engine
service life and most econcomical eperation. Operating at engine speeds

"
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above the recommended cruising speed for periods longer thon five min-
utes at a time may not immediately cause any noticeable change in en-
gine operation but it will contribute to shorter engine life,

STOPPING THE LOAD

When it becomes necessary to stop transmitting power, move the gov-
eror conirol to the reduced speed pesition and then move the marine
gear control lever to the neutral position. Reduce engine speed as de-
scribed in the topic, STOPPING THE DIESEL ENGINE.

STOPPING THE DIESEL ENGINE

Correctly stopping the diesel engine will allow hot creas in the engine
to cool gradually, thus extending engine service life. The correct diesel
engine stopping procedure is as follows:

1. After the normal load is removed from the engine dllow it te idle five
minutes with the governor control lever at hall engine speed posi-
tion.

2. Beduce engine speed to low idle speed and dllow the engine to run
for thirty seconds.

3. While the diesel engine is running at low idle speed, move the gover-
nor control lever to the shut-off position. Do not accelerate the engine
speed above low idle before stopping the engine.

Close the diesel engine fuel tank valve. Close the sea valve to shut off
the raw water supply.

It the temperature is below freezing, or if freezing weather is expected
before the engine will be started again, check to see that the system is
adequately protecied against freezing. See the topic, COOLING SYS-
TEM, for information about cnti-freeze solutions and ceooling system
draining.

DAILY CARE

Attention should be given to the operations mentioned in this topic
every 10 service hours or daily, whichever occurs first.

A ddily check of the engine should be made to see if there are any
locose nuts, bolts, or parts worn to such an extent that they are no longer
serviceable. If corrective steps are taken immediately upon discovery of
loose or worn parts, lewer enforced stops and more economical cperation
will result. Points to be checked daily, or every 10 service hours, are as
follows:

1. Exhaust manifold, inlet manifold and air cleaner connections, inspect
for tightness.

2. Fuel pressure gauge, inspect with engine running to see that the
indicator is not in the red range.
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3. Cooling system, add coolant or anti-freeze if necessary. Be sure the
filler cap seal is in good condition and that the cap is installed
tightly.

4. Turbocharger, inspect mounting for tighteness. Inspect connections
between the air cleaner and turbocharger and between the turbo-
charger and inlet manifold for tightness. Inspect oil supply tube con-
nection to see that there is no leckage. Check the operation tc see
that there is no vibration or unusual noise. The “"muffled high pitched
whine" is the normal sound of the turbecharger.

Dirt should not be allowed to accumulate on the engine. A few minutes
spent daily in keeping it clean are well repaid in impreved appearance,
and greater ease and safety in operation and maintencnce.

Fill the diesel fuel tank at the end of the day's run. See the topic, CARE
OF THE DIESEL FUEL TANK fer cther periodic care.

When the diesel engine is operating continuously, the starting engine
should be run for a few minutes each day to dissipate condensation and
renew the oil film on the bearing surfaces and cvlinder walls.

STARTING IN COLD WEATHER

[t the electrical system, starting engine and the diesel engine are all
in good condition, and the precautions necessary for cold weather opera-
tion are taken, ordinary cold weather will not cause difficulty in starting
or loss of efficiency.

Lubricants: As the starting atmospheric temperatures become lower,
where warm housing facilities are not available, lubriconts of lower vis-
cosity should be used. See the topic, TYPE OF LUBRICANTS AND SAE
GRADES TO USE.

Coolant: When the tempercture is below freezing, sufficient anti-freeze

solution sheould be used in the cooling system to prevent freezing. See the
topic, COOLING SYSTEM.

4 The liquid in the cooling system may be warmed to make starting
easler and quicker. When warming anti-ireeze solutions, keep away from
flomes, as some of these solution may be inflammable. Avcid getting the
solution hot, and even a warm solution should ke poured very slowly
into a cold cooling system to prevent damaged by sudden expansion.

Raw Water Cooling System: When the tempercture is below freezing,
the raw water system should be drained at the low points in the system
after each day's run. On engines equipped with a Jabsco pump, the
cover must be removed to drain the pump.

Fuel: Fuel must be “free flowing” enough to flow readily through the
fuel lines at the lowest temperature at which the engine will be started

[ P .
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and operated. For additional information on this subject, see the topic,
FUELS.

Electrical Equipment: During cold weather, more attention should be
given the condition of the battery. It should be tested frequenily and
charged as often as necessary to insure sufficient power for starting. All
switches and connections in the electrical system should be inspected and
kept in good condition to prevent losses through improper contacts. See
the topic, BATTERY.

Starting the Starting Engine: If the engine has been standing without
shelter in extremely cold weather, the following suggestions will material-
ly assist starting.

It is very important to keep low viscosity crankcase lubricating oil up
to the full mark on the gauges in both the diesel engine and starting

engine to provide proper lubrication when starting. Refer to the topic,
TYPE OF LUBRICANTS AND SAE GRADES TO USE.

Crank the starting engine several revoluticns with the magneto switch
OFF, the choke ON, the throttle slightly open and the starting engine
clutch disengaged. This will prime the engine and better distribute oil to
the bearings and cylinder walls.

Sometimes moisture, or fuel which has not vaporized, collects on the
starting engine spcrk plugs. They may be dried out by removing them
and pouring gasoline over the electrodes. Ignite the gasoline and allow
it to burn. Use care to prevent fire.

Pouring a small amount of gasoline on the electrodes before they are
replaced in the engine is more effective in promoting combustion than
priming the cylinders with gasoline. A small amount of gasoline in the
cylinders will remove the film of cil from the cylinder walls and interfere
with compression. :

Follow the starting procedure covered in the topics, GASQOLINE
STARTING and either MANUAL STARTING or ELECTRIC STARTING
whichever applies.

Sometimes the starting engine can be started more quickly by leaving
the idling latch free of the throtile conirol lever. When the engine starts
keep the engine speed low until the crankcase lubricating oil has a
chance to warm up and betier lubricate the engine.

Starting the Diesel Engine: It is very important to keep low viscosity
crankcase lubricating oil up to the full mark on the gauge in the diesel

engine crankcase to provide proper lubrication when starting. Refer to
the topic, TYPE OF LUBRICANTS AND SAE GRADES TO USE.

In cold weather, if the pinion clashes and will not engage with the ring
gear, proceed as follows: '

1. Stop the starting engine after the lubricating cil is thoroughly wearm.
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2. Engage the starter pinion and starting engine clutch. (It may be nec-
essary to rotate the starter pinion by the use of the electric starter or
hand crank.}

3. Disengage the starting engine clutch by pushing the control lever to
the rear. '

4. Restart the starting engine.

9. With the starting engine running ot high idle speed, engage the
starting engine clutch to start the diesel engine.

When the engine starts, keep the engine speed low until the crankcase
lubricating oil has a chance to get warm and better lubricate the engine.

STORAGE

Lubricate all points mentioned in the lubrication chart if the engine
is to be stored or left stending for ony length of time. This will protect
- against rusting.

Diesel Engine: If the engine is to be stored or left standing for o long
- period of time, the lubricating oil may drain away from the cylinder
walls and piston rings. This lack of lubricant permits the rings and liners
to rust. It also permits unnecessary wear caused by metal-to-metal con-
tact between the pistons, rings and liners when the engine is started
before fresh cil has reached these surfaces. The lack of lubricent may
not cause any noticeable change in engine operation after it has been
started but it does contribute to shorter engine life.

On the diesel engine the oil film should be renewed by running the
engine once a week until it is thoroughly werm. This will circulate the
oil and prevent rusting from condensation.,

Starting Engine: The oil film should be renewed in the starting engine
. by running the engine once a week until it is thoroughly warm.

Battery: Keep the battery charged by running the engine once a week
% or by having the battery charged by your Caterpiilar dealer.

When replacing a battery that has been removed, make certain the
correct battery post is connected to the ground cable. Failure to connect
the battery terminal to the correct post will damage the voltage regulator.
See the topic, WIRING DIAGRAMS.

Fresh Water System: If the temperature will be freezing, the cooling
system should be drained if it has not been serviced as indicated in the
topic, COOLING SYSTEM.

Baw Water System: The raw water system should be completely
drained at the low points. Refer to the tepic, COOLING SYSTEM.

[ —
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Fuel Tank: If the engine iz to be stopped for longer then a normal
work day, fill the tank with clean fuel to drive out moisture laden cir.
This will prevent condensation and rust from forming inside the tank.
II the engine is fo be stored with the fuel tomk empty or partially filled,
commercially available rust preventive vapor phase inhibitor crystals
should be placed in « cloth bag ond hung inside the tank filler opening
to prevent moisture cand rust from collecting. Crystals should not be drop-
ped into the fuel as they will not function when saturated with fuel. Re-
move the crystals before the fuel fank is to be refilled with fuel.

ALTITUDE OPERATION

The maximum turbocharger speed is determined by the fuel rack sst-
ting, the high idle speed, the turbine nozzle and the altitude at which the
engine is operated. The rack and high idle speed settings have been set
to permit the engine to be operated at the altitude marked on the worn-
ing plate located on the right side of the flywheel housing. The turbine
nozzle is the same for ¢l altitudes, but the engine fuel rack setting and
high idle speed vary with altitude. If the fuel rack setting is greater than
specified {for the altitude at which the engine is being operated or the
high idle speed is too high, serious damage due to turbocharger over-
speeding may result.

The maximum altitude at which the engine may be operated at the
present setiing is marked on the warning plate located on the right side
of the {ilywheel housing. The governor housing ond turbocharger are
sealed for your protection. Changes to the turbocharger. fuel rack set-
ting. or high idle speed should be made only by your Caterpillar decaler.

The engine can be operaied ai o lower altitude than marked on the
warning plate without danger of turbocharger overspeeding, but with
slightly less than maximum performomce, however the fuel rack setting
must be changed when operating at a lower altitude to get full power.
When operated at a higher altitude, the fuel rack setting must be changed
by your Caterpillar decler. Afier moking any changes, the new altitude
limit will be marked on the warning plate and the governor housing will
be re-sedled for your protection. This will assure you correct settings
have been made.

IMPORTANT: Consult your Caterpillar dealer before operating at o
higher altitude than is marked on the warning plate.
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Maintenance Instructions

The foregoing paragraphs have been devoted to instructions which are
necessary for day-to-day operation of the engine. The following topics
give detailed instructions regarding the care and adjustment of the vori-
ous paris.

AR CLEANERS

This dry type air clecmer is to be used without oil.

Regular service intervals, along with close visual inspection of the
dry type air cleaner, are necessary for proper cleaning of the engine inlet
cir. The service interval will vary with the weather and working condi-
tions. During dry, dusty months where dust conditions are severe, it will
be necessary to service the air clecner frequently. In damp weather and
other conditions of little or no dust, the service interval can be extended.

Diesel Engine Dry Type Air Cleaner

To extend the service life of the element, the exhaust and air cleaner
inlet pipes should be arranged so that exhaust and/or oil fumes do not
enter the engine air clecmer.

Visual inspection of the gaskets and sedls is important in keeping dust
from by-passing the air cleaner. Air leakage can upset proper air cleaner
action. If the condition of any of the replaceable seals and gaskeis is
questionable, replace them. If the sealing ends of the filter element or the
element pleats are damaged, replace the element.

The air cleaner service indicatoer attachment is connected to the oir inlet
passage between the air cleaner and the engine. The dir cleaner service
indicator contains a red marked piston which gradually rises with restric-
tion to the air flow. When the entire piston is visible it will lock in this
position. This indicates a need for air cleaner service. The piston will re-

AlR CLEANER SERVICE INDICATOR
*
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main in this position whether or not the engine is running. After servicing
the air cleaner, reset the piston by depressing the plunger in the bottom of
the indicator.

Excessive engine exhaust smoke and/or loss of power may indicate the
need for servicing the air clecner.

An extra filter element should be kept on hand for replacement or for
use in the air cleaner while the element that was removed is being
cleaned.

Filter Element: Every 50 to 250 service hours, in average operating
conditions, remove the filter element for inspection and cleaning. This
period may be extended in clean atmosphere and can only be determined
by experience. Never service the air cleaner while the engine is running.

1. To remove the filter element, loosen the two wing nuts (1), remove
the end cover (2) and the filier element (3).

2N sy bkl ol
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DRY TYPE AIR CLEANER

1-Wing nut. 2-End cover.
3-Filler element.

*
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2. Inspect the element and if it is damaged, install a new element.

3. Remove any dirt which has accumulated on the bettom of the case

and clean the filter element using one of the methods covered in
the topic, FILTER ELEMENT CLEANING.

4 Thoroughly clean all parts of the air cleaner. Inspect the gaskets and
install new ones if they are damaged.

5. Assemble the air cleaner. This cir cleaner requires no il

It after cleaning, the engine exhaust smeking and/or loss of power has
not been corrected, or the restriction has not been reduced, replace with
a new Caterpillar element.

Replace the filter element at least once a year.
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Filter Element Cleaning

The ends of a filter element can be damaged by bumping or tapping.

Bent and/or dented ends cannot seal properly and may allow unfiltered
air to enter the engine cylinders thus cousing premature engine wear.

i

Clean the lilter element using one of the following methods:

Using clean, dry air, at o pressure not to exceed 100 PSI, proceed as
follows:

Direct air ai cm angle against the inside (engine side) of the element,
holding the nczzle at least one inch away, to loosen any imbedded
dirt. Best results can be cbtained by moving the air hose so that air
is directed at an angle along the complete length of each pleat.

Blow off loose dirt by directing air against the outside of the ele-
ment. Repeat this procedure until the element is clean. Make certain
that ne dirt is inside the element.

Using clean water, at a pressure not to exceed 40 PSI, proceed as
follows:

Direct water ot an angle agcinst the inside (engine side) of the ele-
ment to loosen any imbedded dirt. Best results can be obtained by
using a water hose without a nozzle and moving it so that water is
directed at cn angle along the complete length of each pleat. Wash
off loose dirt by directing water against the outside of the element.
Repecat this procedure until the element is clean. Make certain that
no dirt is on the engine side of the element, and thoroughly dry the
element before installing it.

Seme oily and/or scoty deposits can be removed by washing the
element in « solution of warm water and «a good household non-
sudsing detergent. Rinse with clean water and thoroughly dry the
element before installing it.

Starting Engine Dry Type Air Cleaner

Every 250 service hours clean the filter element. The element may have
to be cleaned oftener under dusty conditions or whenever hard starting
and/or logs of speed and power is observed. To service the element pro-
ceed as follows:

Unscrew the wing nuts (1} which retain the assembly.
Remove the air cleaner cover plate (2) and the filter element (3).

Clean the element by directing clean dry air under pressure (not to
exceed 100 PSI) against the inside of the element forcing air through
the element to the outside. Dc not let dust cellect on the inside of the
element.

While the filter is removed inspect and clecm all parts of the clecner
before assembly.
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AIR CLEANER ASSEMBLY

1-Wing nut. 2-Cover plate.
3-Filter element.

+

flite s SR e

If the element is damaged or if after cleaning, the engine is hard to
start and/or loss of power has not been corrected, install a new Cater-

pillar element.

Replace the filter element at least once a year.

PRECLEANER
(Attachment)

Every 10 to 50 service hours, loosen the wing nut (1) that holds the
cover and body assembly (2) in place. Remove the cover and empty the
dust from the body assembly. Inspect the fins in the preclecner ond when
they are dirty, remove the entire precleaner, and wash it in water.

Machines with trensparent preclecmer body assemblies have a mark on
the body assembly to indicate need of service.

PRECLEANER

1-Wing nut. 2-Cover and body
assembly.

*
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FUELS
As a source of power the diesel engine has two cutstanding cdvan-
tages over the gasoline engine. The first is its lower rate of fuel consump-
tion and second, its ability to use less expensive fuels. In selecting « fuel,
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it should be pointed out that distillates are especially desirable because,
in refining, they are hected to a vaporous state and condensed in cnother
centainer; thus, all the sediment and residue remain in the still. Always
buy the lowest priced distillate fuel giving satisfactory operation.

In the United States and Canada, there are two generdl classes of fuel
available for diesel engines. The American Society for Testing Mcterials
(ASTM) has established these classes in their specificaticns. One class is
that group of fuels marketed as fuel oil (domestic furnace oil); the other
is that marketed as diesel fuel oil. No. 2 fuel oil and No. 2D diesel fuel
oil are recommended for use in Caterpillar Diesel Engines. More expen-
sive "premium’’ fuels such as No. 1 fuel cil and Ne. 1D diesel fuel cil are
not necessary or recommended for nermal operating conditions.

There is considerable variation in the composition of fuels distributed
under the No. 2 grade classifications. For desirable engine service, it is
mest important to give special attention to pour point, cloud point, filter-
ability, sulphur content and cetane number of the fuel.

Pour Point: The pour point of the fuel has no effect on engine perform-
ance, as long as the fuel is fluid enough to flow from the diesel fuel tank
to the engine fuel transfer pump. The pour point of the fuel should be at
least 10° F. (—12° C) below the lowest aimospheric temperature ot
which the engine must start and operate. This will generally provide a
fuel that will flow readily from the fuel tank to the engine fuel transfer
pump. In subzero (—18° C.) weather it may be necessary to use No. 1 fuel
oil or No. 1D diesel fuel oil to obtain unusually low pour points fuels.

Cloud Point: Cloud point is o low temperature property frequently not
reported in fuel characteristics, It is the temperature at which wax crystals
become visible, and it is generclly above the pour point of the fuel. The
cloud point should be below the lowest atmospheric temperature at which
the engine will be operated so the filter will not be plugged with the
wax formation.

Filterability: A gcod clean fuel should contain no more than .1% sedi-
ment and water. Dirty fuels lead to early filter plugging and in addition,
with some fuels, iuel stability and fuel compatibility can result in the
formation of gums and resins which will also reduce filter life.

Sulphur Content: As the sulphur content of the fuel incregses, the oil
change periods should be reduced as indicated in the topic, DIESEL EN-
GINE CRANKCASE LUBRICATING QIL CHANGE PERIODS.

Cetane Number: This is an indication of a fuel's ignition cuality and
should never be less than 35 for Caterpillar Fngines. A higher cetane
number is required at higher altitudes and for easier starting at low tem-
peralures.

There is no world-wide standardization of diesel fuels and the ASTM
classifications are not used in many export territories. Therefore, for
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best results, consult your Caterpillar dealer because he is fomiliar with
fuels that are marketed in his particular area. He will be glad to advise
you,

CARE OF THE FUEL SUPPLY

Marine engines are generally refueled at the dock by a commercial
dealer. Under these circumstances the problems of supplying clean fuel
to the engine tamk is their responsibility. For those who must store their
own fuel, the following recommendations are made.

Keep the Fuel Clean: Toc much emphasis cannot be placed on the
importance of using only clecn diesel fuel. In selecting a fuel, it should
be pointed out that distillates are especially desirable beccuse, in re-
fining, they cre heated to a vaporous state and condensed in another
container: thus, all the sediment and residue remain in the still.

It is most importomt to buy clean fuel, and keep it clecn. The best fuel
can be rendered unsatisfactory by inadequate storage facilities or care-
less handling. The clearance between the fuel injection pump plunger
and the barrel is very small, actually less then .0001 inch (0.00254 mm.),
which makes it evident that the invisible particles of dirt which might pass
through the filters can damage these finely finished parts.

FHfort should ke constantly expended o prevent contamination of the
fuel. An imporiant step is to reduce the number of times the fuel must be
handled. When the fuel can be delivered by the distributor to storage
tanks and then pumped from the storage tank to the engine tank, the
handling is reduced to ¢ minimurn.

Since natural settling is an effective method of cleaning diesel luel,
the fuel should be allowed to siond at least 24 hours in the storage tank
after it has been filled before fuel is transferred to the diesel fuel tank. Be
sure to drain all water and sediment that has setiled to the bottom of
the tank belore the tank is refilled. Occasionally, drain all of the fuel and
clean the tank thoroughly.

CARE OF THE DIESEL FUEL TANK

Fill the diese]l fuel tomk at the end of the day, because incoming
fuel will drive out the moisture-faden air and prevent condensation. Every
195 service hours, before starting the engine, open the drain cock under
the diesel fuel tank and drain off any sediment or water which may have
accumulated. The strainer in the fuel tank filler opening should ke re-
moved and cleaned regularly. Remove the snap ring and lift out the
strainer.

FUEL FILTERING SYSTEM

As either the primary filter or the final fuel filter elements become
clogged with foreign material, the positicn of the fuel gauge indicator
will gradually work baock from the original position in the NORMAL
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{green) range into the OUT (red} range. When the indicator shows in the
OUT (red) range, the primary metallic filter element should be removed
and washed. If the indicator still shows in the QUT (red) range, the resin
impregnated cellulose material type fuel filter elements should ke re-
placed.
Primary Fuel Filter Attachment

The purpose of the primary fuel filter is to strain out foreign material from
the fuel before it enters the fuel tromsfer pump. Every 50 service hcurs
remove and wash the metallic filter element in clean kerosene or diesel fuel.

To remove the filter element (2), stop the engine and shut off the diesel
fuel tank valve. Loosen the nut (1), on the filter cover and lower the case

- BT B
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PRIMARY FUEL FILTER

1-Nut. 2-Filter element. 3-Filier case.

4

(3). Remove the element and wash in clean kerosene or diesel fuel.
Reinstall the element.

Final Fuel Filter

Draining Fuel Filter Housing: Every 50 service hours cr even as often
as daily during extremely low temperatures, drain the fuel filter housing

DRAINING FUEL FILTER HOUSING
1-Vent vealve. 2-Drain plug.
*

7574188
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of sediment and water which seitles to the bottom of the compartment.
Close the diesel fuel line valve ot the fuel tonk, remove the filter housing
drain plug (2) and open the vent valve (1) in the housing. Replace the
drain plug and prime the system. See the topic, PRIMING THE FUEL
SYSTEM.

Fuel Filter Elements: The fuel filter elements are of the resin impreg-
ncted cellulose material type. When the pleaied elements have collected
enough contamination to interfere with engine performance, they must be
replaced with new clements. These elements will continue to collect parti-
clea until fuel will no longer flow through them at a rate 10 maintain mexi-
mum engine performance. The resin impregnated cellulose material type
filter elements collect and hold contaminants and cannot be washed or
otherwise restored.

Removing Used Filter Elements: To remove the used filter elements,
proceed as follows:

1. Close the diesel fuelline valve.

2 Remove the filter housing drain plug.
3. Open the ventin the filter housing.
4

. Thoroughtly clean the tcp of the cover and around the edges of the
gasket joint between the filter housing and cover to prevent dirt drep-
ping into the filier housing when it is removed.

5 Remove the filter housing from the cover.
6. Lift the filter elements out of the housing.

The rods and rod springs may be lifted out of the housing te permit the
inside of the housing to be thoroughly cleaned if so desired.

Instglling Filter Elements in Housing: To install the elements in the
housing proceed as follows:

1. Replace the rods (2) and springs in the housing if they have been
removed.

While inserting the rod in the drilled hole in the bottom of the filter
housing, held the rod cnd spring with one hand to be sure the spring
is held in position on the lower end of the red.

9 Place the filter elements (3) over the rods.
3. Place a new gasket on the filter housing.

4. Install the housing onic the cover (1), making certain that the rods
enter the holes for the rods in the cover.

5. Prime the system as outlined in the topic, PRIMING THE FTUEL
SYSTEM.
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INSTALLING FUEL FILTER ELEMENTS
1-Cover. 2-Rods, 3-Tilter ¢lements.

L J

EKeep New Filter Elements On Hand: An extra set of filter elements
should be kept on hand for replacement. Always keep the elements
wrapped in their original cartons to insure against dust and dirt aecumu-
lation which will shorten the life of the elements if it gets on the outside,
or may cause domage to the fuel injection equipment if it gets on the
inside,

PRIMING THE FUEL SYSTEM

Any time the fuel flow is broken ond air is allowed to get into the fuel
system, the fuel system must be primed. If «ir is left in the lines, the fuel
system may become air bound, resulting in inability to start the diesel
engine or the misfiring of one or more cylinders.

Priming When Equipped With Gasoline Starting Engine: Priming the
fuel system will allow the fuel transfer pump to force air and fuel through
the fuel filters cnd the fuel injection pump housing. Prime the system as
follows:

1. Check to see that the diessl fuel tank valve is open.

PRIMING THE FUEL SYSTEM

1-Fuel filter vent valve. 2-Vent
drain tube.
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9 Check to see that the governor control lever is in the shut-off position
so the fuel injection pumps are closed.

3 See that the compression release lever is in the START position.

4 Start the starting engine, engage the starter pinion and clutch end
dllow the starting engine to crank the diesel engine at starting
engine low idle speed.

5. Open the fuel filter vent valve (1). When the flow of fuel from the fuel
vent drain iube (2) is continuous and contains ne air bubbles, close
she vent valve. Open and close the vent valve several times in suc-
cession io be sure all air is bled from the system.

- Priming When Equipped With Direct Electric or Air Starting Motors:
When the engine is equipped with direct electric or air starting, o fuel
priming pump is used to prime the system. To prime the system proceed
as follows:

1 Check to see that the diesel fuel line valve is open.
Open the vent valve.

Loosen the knurled top (1) of the tuel priming pump.

B L

Operate the pump plunger up and down until the flow of fuel from
the vent drain tube becomes continuous and contains no air bubbles.

o

Close the vent valve.

6. Tighten the knurled top of the fuel priming pump to its criginal
position.

FUEL PRIMING PUMP
1-Enurled top.
*
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FUEL INJECTION EQUIPMENT

When improper fuel injection is affecting the diesel engine operation,
a systematic check should be made to determine the cause. The most
likely cause is dirt or water in the fuel. Drain the sediment frcm the diesel
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tuel tank and drain the fuel filter housing. Check the fuel pressure gauge
as mentioned in the topic, FUEL FILTERING SYSTEM. Replace the filters if
necessary. Then prime the fuel system until clean fuel passes out the fuel
vent drain line. If the fuel system is air bound, priming the system will
overcome this ditficulty,

When the engine is running irregularly and smoking, a fuel injection
valve may not be spraying the fuel properly.

As the clearance between the plunger and the barrel of o fuel injection
pump increases, due to wear, fuel leakage occurs. When the leakage
increases to the point where insufficient fuel is injected into the cylinder,
a loss of power is noticeable. With the loss of power, hard starting is also
encountered.

Fuel Injection Valves

Testing Fuel Injection Valves: Whenever an engine performs in such
a manner that o {fuel injection valve is suspected of causing trouble, test
all the fuel injection valves. To test the injection valves locosen the fuel in-
jection line nuts at the fuel injection pumps, one ot o time, while the
engine is running. When « line nut is loosened ond the exherust smoking
is completely or partially eliminated and the irregularity in running is
not affected, that valve could be defective. A new valve should be in-
stalled in that cylinder to definitely determine if the valve removed was
defective.

Never wire brush or scrape « fuel injection nozzle as this will damage
the finely machined crifice. Your Caterpillar decler has the proper tcols
for cleaning and testing fuel injection valves.

LOOSEN FUEL LINE NUTS
TO TEST VALVE

*

iT4314

Removing Fuel Injection Valves: Clean around the edge of the cam-
shaift and valve mechenism cover to prevent dirt from entering the valve
mechanism when the cover is removed,
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REMOVING FUEL INJECTION VALVE

1-Retainer nut. 2-Cap. 3-Fuel injection

valve body. 4-Fuel injection valve noz-

zle assembly. 5-Cap on fuel injection

line extending through the camshaft
cover base.

*

1. Remove the valve mechanism cover.
2 Remove the fuel line between the injection valve and camshalt cover
base. To prevent dirt from entering the lines, cap the ends cf the line
and cap the end of the fuel injection line (5} which exiends through
the side of the camshalt cover base.

3. Remove the retainer nut {1).

On engines equipped with direct electric starting systems, the glow
plug should first be removed, eliminating the possibility of damaging
the glow plug when removing a fuel injection valve. See the topic, GLOW

PLUGS.
4. Litt out the fuel injection valve body (3) and the fuel injection valve
nozzle assembly (4) as o unit. If the injection valve will not be imme-
diately installed, cover the body end with a cap (2) to prevent dirt

from entering the valve body.

Before installation of a fuel injection
Put the dust cover on the valve body
sage. Insiall the

Installing Fuel Injection Valves:
valve, be sure the wrench is clean.
as soon as possible to prevent dirt entering the fuel pas
fuel injection valve in the following mamner:

1. Screw the valve body (3) into the fuel injection valve nozzle assembly
(4) only finger tight. The threads of the body and nozzle assembly are
made to fit loosely. The clearance between the threads provides a
passage for fuel to enter the nozzle assembly from the body.

9 Insert the nozzle assembly and valve body as « unit into the pre-
amber opening. Turn the body in a clockwise direc-

combustion ch
e alignment of the

tion and at the same fime press downward to assur
serrations.

3, Tighten the retainer nut (1) to a torque of 100 to 110 pounds feet to
prevent leaks between the nozzle assembly and the nozzle assembly

seats.
4 Reinstall the fuel injection line and tighten the nuts.
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Fuel Injection Pumps

Testing Fuel Injection Pumps: The fuel injection pumps will usually
experience the same rate of wear. Worn fuel injection pumps will result
in loss of power and hard starting, When loss of power and hard starting
are accompanied with « clear exhoust, gocd compression and no blow-
by gases from the crankcase breather, it indicates worn injection pumps.
The tocls and information required to service and check fuel injection
pumps are available at your Caterpillar dealer.

COOLING SYSTEM

Two types of cooling systems are used in conjunction with marine en-
gines; they are keel cooling and heat exchanger cooling systems.

Keel Cooling: In this sysiem, fresh water circulates through the diesel
engine block; water cooled exhaust manifold, if engine is 50 equipped;
diesel engine crankcase lubricating oil cooler; marine gear lubricating
oil cooler; altercooler; and is cooled in the keel coils.

Heat Exchanger Cooling: In this system the fresh water circulates with-
in a closed system through the diesel engine block, diesel engine lubricat-
ing oil cooler, water cocled exhaust manifold, and the heat exchanger.
The fresh water is cooled by the raw water circulaiing through the heat
exchanger.

Fresh Water System

Coolants: Water used in the cooling system should be soft, or as free
as possible from scale forming minerals. If it is impossible to obtain soft
water it is advisable to treat the avdilable water with Caterpillar Rust
Inhibiter. The use of this rust inhibitor in the cooling system will prevent
the formation of rust. It will also retard, and in some cases completely
eliminate mineral deposits within the engine. Most commercial anti-freeze
solutions contain rust inhibitors. Add « rust inhibitor to onti-freeze solu-
tions which do not conicin inhibitors. Your Caterpillar dedaler stocks
Caterpillar Rust Inhibiter in convenient one quart cans. Directions for
its use are printed on each can.

When the temperature is below freezing sufficient anti-freeze should
be used in the fresh water cocling system to prevent freezing. Various
anii-freeze mixtures such as ethylene glycol (Prestcne, GM., Perma-
guard, Zerex, etc.) and glycerine are suitable for use in marine engines.
Because Caterpillar Diesel Marine engines are designed to operate at
temperatures above the boiling point of alcohol, aleohel should neot be
used in the fresh water cooling system. The water temperature regulater
should not be removed tc reduce the temperature, as a more desirable
engine performance is obtained at a higher temperature.

Filling: Fill the fresh water cooling system by pouring the coclant into
the filler opening until the coolant level is even with the bottom of the
filler opening pipe. When filling after draining or when excessive coclant
has been lost, fill the cooling system, install filler cap, and run the engine
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SURGE TANK
FILLER OPENING

*

5 io 10 minutes to purge air from the cooling

ot half speed for a period of
d if it has lowered, refill to the beottom of

system. Check coolant level an
the filler opening pipe.

ed with an expansion tank designed so
k when filling. This trapped cir com-
io heat, or is vented through a sealed

f this leature, the operator can #1l the
d automatically

The cooling system is equipp
as to frap dir in the top of the tem
presses as the coolemt expands due
pressure overflow valve. Becouse ©
cooling system to the bottom of the filler cpening pipe an

allow for coolant expansion.

Draining: The fresh water cooling system should be drained when it is
necessary fo remove any accumulation of dirt or sediment. This should be
done at the end of a run when the foreign material is in suspension and
will drain with the water.

The fresh water cocling system can be drained as follows:

diesel engine lubricating oil coeler.

1. Remove the drain plug from the

ENGINE OIL COOLER DRAIN PLUG
* .
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»
\
2. On earlier engines, remove the drain plug from the marine gear i
lubricating oil cocler. On later engines, the water in the marine gear !
oil cooler will drain frem the engine cil ccoler.

3. Remove the drain plug in the coolani elbow from the bottom of i
the surge temk. g

MARINE GEAR OQIL COOLER PLUG SURGE TANK DRAIN
ON EARLIER ENGINES PLUG

4. Remove the drain plug from the cooling system pump.

RN

o i
% s I
foresy L
. "
WATER PUMP AND LINES DRAIN PLUG COOLING SYSTEM PUMP
(Later Engines) DRAIN PLUG

9. On earlier engines, remove the drain plug from the front left side of
the diesel engine block.

6. If the engine is equipped with a heat exchanger, remove the drain
plugs from the bottom of the heat exchanger body.
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ENGINE BLOCK DRAIN PLUG HEAT EXCHANGER FRESH WATER
(Earlier Engines) DRAIN PLUGS

Clecming: Wash the cooling system periodically. Te wash, stop the en-
gine when it is at normal opercting temperature and drain os quickly as
possible. Flush thoroughly, then fill with a solution of one pound of Oxalic
Acid or Sodium Bisullate per five gallons of water. Run the engine at
operating tempercture one-half to one hour, then drain cnd. flush until
water is clear. Fill with a solution of one-half pound of Sal Soda per ten
gallons of water and run engine for ten minutes. Drain, fiush and fill with
water, adding corrosion inhibitor or the desired amount of anti-freeze.

Raw Water System

In certain waters heat exchangers will become less efficient due to
marine growths and accumulations of sediment. As such materials
accumuldaie, the fresh water temperature indicater will show a gradual
day-to-day increase in reading. Befcre this reading approaches the boil-
ing point this accumulated material should be removed.

Cleaning The Heat Exchanger: The heat exchanger should be clecmed
when the water temperature is continuously 195° to 205° or more during

operation.

Close the sea valve and drain the exchanger of raw water by removing
the drain plugs (2). Remove the end bonnets (1) from each end of the ex-
changer. A rod not larger than 9/32 inch (7.11 mm.) con be used to push
through the tubes of the core to remove accumulations. Reinstall the end
bonnets and open the sea valve. When the engine is started, any accu-
mulations which were loosened in the tubes will be flushed out of the core.

Draining: The raw water cooling system should be drained when the
vessel is to be left in storage, at the end of a day’s run in freezing weather,
or when the heat exchanger is to be clecned. Close the sea valve and re-
move the row water pump cover o drcin the pump.
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Tisged

CLEANING HEAT EXCHANGER HEAT EXCHANGER DRAINING
1-End bonnets. 2-Raw water drain plugs. 3-Drain plugs

Remove the plugs (3) from the bottom of ecch end bonnet of the hect
exchanger. )

Also, if there is a low point between the sea valve and the raw water
pump, ar anywhere else in the line, remove the plug or disconnect the

pipe.

The earlier type of raw water pump has to be primed. To prime this
raw water pump, remove the priming plug on top of the pump priming
chamber and fill with water. Replace the plug and immediately start
the engine. Later raw water pumps do not require priming.

Zine Plugs: Zinc plugs are installed in the raw water circuit for the pur-
pose of localizing any elecirolytic action which may be set up. Two zinc
plugs are located in the heat exchanger, two zinc plugs are located in
the ends of the marine gear cil cooler and in the raw water aftercooler,
if the engine is so equipped. They are painted red for identification pur-

HEAT EXCHANGER ZINC
PLUGS

*
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poses and should be inspected every 25 service hours and replaced if
deteriorated. The service period may be increased if experience sc indi-
cates. To inspect them, close the sex valve, drain the exchanger of raw
weder omd remove the plugs. In draining the water the tubes of the core
will be drained because the raw water circulates through the inside of
the tube. When inspecting the zinc plugs do not be deceived by their
outside appecrance but tap them lightly with a small hammer. 1i they
crack or crumble new zinc elements should be instadled. If they cre not
deteriorated and merely appear to be corroded they may be cleaned by

scraping away the corresion.

When the heat exchanger end bonnets are removed for the purpose of
cleaning the tubes, or the zinc plugs are removed for inspection, it will

not be necessary to drain the fresh water system.

DIESEL ENGINE VALVE CLEARANCE ADJUSTMENT

Check the vaive clearcmce, and adjust if necessary, every 1000 service
hours with the compression release lever in the RUN position and the

engine stopped.

To Adjust: With the camshaft cover removed, proceed as follows:

1 Rotate the crankshait in the direction of engine rotation until the
valve o be adjusted is closed. The cam (1) over the valve io be ad-
justed will indicate a closed valve when the cam lobe is in any loca-

tion within the 180° arc (2).

2 Turn the com follower (5) on the valve to be adjusted, until the
diagonal hole (6) in the follower is toward the center of the engine.

VALVE CLEARANCE ADJUSTMENT

1-Cam, 2-Valve is closed when cam

lobe is in any location within this 180°

arc. 3-Valve clearance, exhaust valve

030 inch (76 mm.), inlet valve .018

inch (.46 mm.). 4-Cross point. {Phillips)

screwdriver. 5-Cam follower. 6-Diag-
onal hole in follower.

*




MAINTENANCE INSTRUCTIONS 59

3. With a cross point (Phillips) screwdriver (4) in the diagonal hole ()
in the cam follower, turn the screwdriver clockwise to increase or
counterclockwise to decrecse the valve clearcnce at (3) enough to
allow a thickness gauge of the correct thickness to be passed be-
tween the cam follower (5) and the cam (1). Valve clearance should
be 030 inch (.76 mm.) for exhaust valves cnd 018 inch (46 mm.)
for inlet valves.

-Compression Release Adjustment: Compression release clecrance
should be adjusted whenever inlet valves have been adjusted. The inlet
valve under the compression relecse lever (3) to be adjusted must be
closed. Te make the adjustment proceed as follows:

1. Loosen the locknut (1).

COMPRESSION RELEASE
ADJUSTMENT

1-Locknut. 2-Adjusting screw. 3—Com-

pression release lever. &~Cam follow-

er. 5-Compression release clearance
.030 inch (.76 mm.).

*

2. Turn the adjusting screw (2) and adjust the clearance {5) to allow a
thickness gauge of .030 inch (.76 mm.) to pass between the compres-
sion release lever (3) and the cam follower (4).

3. Tighten the locknut (1) and recheck the clearance.

Valve Rotation: Whenever the engine is running the valves slowly ro-
tate. Valve rotation decreases carbon build up and uneven wear, thereby
increasing the life of the valves. The cam Icllowers also slowly rotate
when the engine is running, but cam follower rotation does not neces-
sarily indicate valve rotation. If it is suspected that valve is not rotating,
see your Caterpillar dedler. '

VIBRATION DAMPER

The viscous type vibration damper, mounted on the front of the crank-
shaft, reduces crankshalt vibration emd gear train noise.

The damper is constructed of a selid cast iron weight (1) enclosed in
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VIBRATION DAMPER VIBRATION DAMPER
CROSS SECTION

1-Solid cast iron weighi, 2-Space between
case and weight, 3-Case.

a metal case (3). The small space (2) between the case cnd welght is
filled with a viscous fluid that permits the iron weight to move in such a
manner within the case as to dampen the vibrations cf the crankshatt,

if the case becomes dented the viscous fluid may pertially solidity, or
the case and iron weight may cctually rub against each other. In either
inastance it will restrict the movement of the iron weight, and instead of
dampening crankshaft vibrations and reducing gear train noise, it may
! actually increase vibrations that could result in crankshaft failure. It will,
’ l in most cases, cause excessive gedr train neises.

A viscous type damper that is operating correcily abosrbs energy to
damp out torsional vibrations and becomes much warmer than the sur-
rounding engine parts. A damper that is not operating correctly will
il remain at approximately the same temperature as surrounding engine
: perts, which is probably 10° to 15° above ambient air temperature.
Therefore, by leeling the damper atter at least one hour of engine oper-
i aticn, o faulty damper may be detected.
¥ :;:5 Avoid welding, hammering or prying on the damper cose. A damper
‘ that has the mounting holes worked oblong should be replaced.

Excessive heat can also damage a viscous damper. 1t is therefore neces-
0 sary that adequate ventilation be provided arcund the damper to elim-
] inate excessive heat. Complete enclosure of o viscous type damper should
f bhe avoided.

. The damper should be checked oceasionally for dents or bulges in the

i damper case. A dented or bulged case requires that the damper be re-
placed. Damage com occur to the domper, the hub, and o the crankshaft
if the engine is operated with the damper loose.

Whenever a damper is found to be defective it should be replaced.
rY
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Attachment Instructions

Attachments are available from your Caterpillar dealer. Many of these
attachments will add to operator convenience as well as increase the
usefulness of your engine.

STARTING ENGINE VALVE CLEARANCE ADJUSTMENT

The valve clearance adjustment should be checked every 2000 service
hours. To check the adjustment remove the carbureter and vaive cover.
The valve clearance check or adjustment should be made when the en-
gine is het. To check, crank the engine until the valve closes and the
valve lifter is at its lowest position.

STARTING ENGINE VALVE
CLEARANCE ADJUSTMENT

I-Thickness gauge. 2-There should
be 008 inch (0.2 mm,) clear-
ance at this point.

*

To Adjust: Turn: the adjusting screw until there is .008 inch (0.2 mm.)
clearcmce at (2) between the adjusting screw and the end of the valve
stem. Check this clearcmee with the thickness gauge (1).

STARTING ENGINE CLUTCH ADJUSTMENT

To Test the Adjustment: Puil the clutch cmd starter pinion control lever
tc the engaged position. The lever should go into position with a distinct
snap, and should require « reasonably hard pull. The clutch should be
checked every 500 service hours for proper adjustment,

To Adjust: With the starting engine stopped, remove the plate from the
side of the clutch compariment. Tum the adjusting collar (2) until the
lock pin (1) is accessible. Pull the lock pir out and turn the collar to the
right until the lock pin drops into the next hole.

Test the adjustment by engaging the clutch. If one hole gives a slightly
loose adjustment and the next gives too tight an adjustment, use the
looser adjustment.
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ADJUSTMENT
1-Lock pin. 2-Adjusting collar.
*

;
[ STARTING ENGINE CLUTCH

STARTING ENGINE CLUTCH AND PINION
CONTROL LINKAGE ADJUSTMENT
If the starting engine clutch brake will not stop the pinion from turning
when the clutch is properly adjusted, an adjustment of this linkage should
be made with the starting engine stopped.

Ky Mdpioion:

1. Remove the pin from rod end (2).

the recr of the engine until the clutch snaps into engagement. This
engaged position must be maintained throughout the entire adjust-
ment procedure,

3. Engage the pinion by moving clutch and pinion control lever (3} to-
ward the front of the engine until the kick-cut plunger holds the
pinion in engagement. This position must be meintained throughout
the entire adjusiment procedure.

T et 5 4 17

4. Loosen the locknut, and turn rod end (2) until the pin can be inserted
into lever (1). Pull the rod so the rear linkage pin is to the extreme
front of the slot in conirol lever (3).

i
I
i
o
1. l 2. Engage the starting engine clutch by moving clutch lever (1) toward
|
[
i

STARTING ERGINE CLUTCH AND
PINION LINKEAGE

1-Clutch lever. Z-Red end, 3-Cluich
and pinicn control lever.

+
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5. Remove the pin and turn the rod end one full turn counterclockwise
to lengthen the rod.

6. Reassemble pin and install the cotter.

7. Tighten the locknut of rod end (2).

STARTING ENGINE FUEL SYSTEM

Keeping the siarting engine fuel tank filled will prevent condensation
in the tank. Periodically drain any water which may have accumulated
in the starting engine tuel tank sediment bowl.

Carburetor Adjustment: To obtain «n approximate carburetor adjust-
ment, turn the adjusting screws gently against their seats. Then back off
the high speed mixture adjusting screw (3) one tum from the.closed
position and the low idle speed mixture adjusting screw (1) one-half tumn
from the closed position.

A more accurate adjustment can be obtained while the engine is run-
ning at [ull governed speed by turning the high speed mixture cdjusting
screw out to make the mixture richer or in to make it leaner. Adjust this
screw fo a point that will give the greatest amount of power with a clear
exhaust. Turn the low idle mixture adjusting screw until the engine will
idle regularly at slow speed without emitting black smoke from the ex-
haust. Turn this screw out to make the mixture leaner or in to make it
richer. Turn the idling speed control screw (2) to the left {out) to decrease
idling speed or to the right (in) to increase the speed.

CARBURETOR ADJUSTMENT

1-Low idle speed mixture adjusting
screw. 2-Idling speed control screw.
3-High speed mixture adjusting
SCrew.

+

Sediment Bowl Filter: The sediment bowl (1} collects water and sedi-
ment that may be in the fuel. To remove the collected water and sediment,
close the valve (2) and remove the bowl by unscrewing the nut (4) that
clamps it to the body of the valve. Unscrew the edge-type filter element
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crogene or nonflammable dleaning fluid. When the

(5) and shake it in k
hat the gasket (3) is clean, ig in the correct position

bowl is replaced see t
cmd is not broken.

STARTING ENGINE SEDIMENT
BOWL FILTER

1-Sediment bowl, 2-Valve. 3-Gasket.
4-Nut. 5-Edge-type filter element.

*

TI7841

SAFETY DRIP COLLECTOR

Casoline stariling engines are equipped with a safety drip collector. It
is located below the carburetor. The safety drip collector is corinected to
the starting engine carburetor so the collector can catch any excess fuel

SAFETY DRIP COLLECTOR
1-Bowl. 2-Drain plug.

*

ard from gasoline fumes is cui to & mini-
lly to drain the collected excess gaso-

from the carburetor, thus the haz

mum. Remove plug (2} occasiona
line. Remove bowl (1) and wash occasionally.

STARTING ENGINE FLAME ARRESTER
g engine has a flame arrester on the |
if the starting engine back-fires.

all openings by

On some arrangements the startin
inlet manifold to reduce fire hazard

e the flame arrester occasionally to clean the sm

il
i
s

1

Remov

e~

ﬂ
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removing the fastening screws. Use « wire brush fo clean out any dirt
or gorrosion, then wash it with kerosene or nonflammable cleaning fluid.
Replace the flame arrester and tighten the screws.

FLAME ARRESTER
*

STARTING ENGINE MAGNETO

Do Not Lubricate the Magneto at Any Peint: The bearings are packed
with a ball and roller bearing grease when assembled, and this should
be replaced only when the magneto is taken to your Caterpillar dealer
for checking or reconditioning.

Checking Contact Point Opening: Every 1000 service hours check the
contact point cpening.

To check, first remove the distributor cap which is held in place by
three screws. Care should be tcken in removing the cap net to damage
the gasket. Cleon any carbon dust from inside the cap and any carbon
frack from the rotor by using a soft cloth dampened with o nonilam-
mable deaning fluid. Remove the distributor rotor, then turn the engine

CHECEKING CONTACT POINT
OPENING

1-Contact point bumper block on cne
of the highest elevations of the cam.

*

58950
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until the contact point bumper block (1) is on one of the highest elevaiions
of the cam. Check the clearance with a thickness gauge between the con-
taet point as illustrated. This clearance should be .015 inch (.38 mm.).

ADJUSTING CONTACT POINT
OPENING

2-Bracket fastening screws.
3-Slot.

*

T58859

Adjusting Contact Point Opening: Loosen the screws (2) which hold
the adjustable contact peint bracket and move the bracket by inserting
a screwdriver in the slot (3) and turn either clockwise or counterclockwise
until the correct point opening is obtained. Then tighten the fasteming
screws and recheck the adjustment.
To Remove the Contact Points: To remove the contact points on later
1? magnetos remove spring clamp screw (4). Remove the two screws (2)
|
|
\
|

used in adjusting contact point opening.

To remove the contact points on earlier magnetos, remove spring clamp
screw (4), lock and washer (5) and the two screws (2) used in adjusting
contact point opening.

T58960

{Later Magneto) {Earlier Mugneto)
| REMOVING CONTACT POINTS
4-Spring clamp screw. 5-Lock and washer.
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Testing: A magneto can be tested when coupled to the engine. Remove
the cable from a spork plug {rotate the terminal to facilitate removal), in-
sert a Yy inch (6 mm.) bolt or similar metal cbject into the terminal to con-
tact the wire, and hold the terminal so the end of the bolt is ¥ inch
(3.17 mm.) away from the metal base of the spark plug. Turn the mag-
neto switch ON and crank the engine. If no spark occurs betweern the balt
and the spark plug base, disconnect the switch wire from the terminal on
the magneto and test again. If a spark now occurs with the switch wire re-
moved, the wire from the magneto to the switch has become grounded or
the switch requires replacement. If, with the switch wire off, the magneto
still does not fire, remove the magneto as instructed in the next para-
graph and take it to your Coterpillar dealer for testing.

To Remove the Magneto for Testing: Disconnect the cables from the
magneto. One of the cables should be tagged or marked in some con-
venient moemner which will designate the proper position of these cables.
Remcve the two belts that hold the magneto to the timing gear cover
and lift off the magneto.

To Time the Magneto to the Engine: To time the magneto to the engine,
proceed as follows:

1. Locate the "X mark (1) orn the starting engine magneto drive.

Z. Turn the magneto impulse coupling until the "X mark (2) on the
tang is in such a position as to line up with the mark on the mag-
neto drive,

3. Install the magneto with the "X marks together and tighten the bolis.

TIMING MARKS

1-Mark “X" on magneto drive.
2-Mark “X" on the impulse coupling tang.

L J

TAIE e

To Reinstall Magneto Wires: To reconnect the magneto wires proceed
as follows:;

i
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1. Place the spark plug wire from number 1 cylinder (the cylinder
farthest away from the flywheel) into the top wire receptacle of the
magneto cap.

2. Install the other spark plug wire.

3. Reconnect ground wire.

SPARK PLUG ADJUSTMENT

The spark plugs should be examined every 1500 service hours. The gap
may be kept at approximately 030 inch (076 mm.}. Measure this gap
with a thickness gauge. To adjust the gap, bend the outer electrode.

MARINE GEAR

Forward And Reverse Clutches: The cluiches are actucted by hydraulic
pressure which eliminctes the necessity for any adjustments to compen-
sate for wear of the friction surfaces. Thus the cluiches must be recondi-
tioned when they wear to the point where slippage occurs.

Marine gears should be checked regularly for clutch slippage in both
forward and reverse rotation. One sign of slippage is excessive heat. A
positive check can be made with a hand tachometer.

1. If possible, check the clutch slippage with the marine gear running at
full load.

2. Determine both the engine and propeller shaft speeds with the hand
tachometer.

3. The ratio of the engine speed to the propeller shaft speed should be
very close to the marine gear reduction ratio.

For example, if the engine is equipped with a 3:1 ratic marine gear it
means that the propeller shaft will turn one-third as fast as the engine. If
the engine speed is found to be 1600 RPM, the propeller shaft speed
should be very close io 533 RPM, or one-third as fast as the engine speed.

Come-home Feature: This feature is incorporated in each clutch. In the
event of a failure in the hydraulic system this feature can be used io
lock up one ctutch mechanically, never both clutches, to enchble the vessel
to return to port. '

I this feature must be used, stop the diesel engine, remcve only the '
three access plugs (1) from cne clutch manifold (2). Rotate the marine ;
gear output shalt until the three hollow hexagon head lock-up screws ap-
pear when viewed through the three cccess plug openings. Use a 3/16
inch (4.76 mm.) hexagonal Allen wrench to tighten the three seiscrews
(through the access plug openings) clternately until a mechanical lock-up |
of the clutch is obtained. Replace ihe access plugs.
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MECHANICAL CLUTCH LOCK-UP
1-Access plugs. 2-Clutch manifold.
.

Remote Control Adjustments: Remote controls should be adjusted to
give full travel of the clutch control lever. Remote controls that do not
move the cluich control lever through full travel may allow only partial
engagement of the cluiches resulting in rapid wear to the linings due to

slippage.

the engine remains at the low idle speed until the marine gear clutch is
fully engaged. Proper clutch engagement will be assured and result in
prolonged clutch life. :

Replacing Oil Filter Element: To replace the oil filter element proceed

If the controls are of the single lever type, make the adjustment so that
in the following manner:
i
s

1. Disconnect the hose (2) from the cover (1) by loosening the coupling

(3).

T24588

COVER REMOVAL ELEMENT REMOVAL i

1-Cover. 2-Hose, 3-Coupling. 5-Element. 6-Spring seat. 7-Spring.
4-Gear case. 8-Tube assembly.
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2 Remove the four bolts and lift the cover and element as cn assembly
from the gear case (4).

Unscrew the tube assembly (8) from the cover.
4. Remove the element (5) from the tube assembly and discard it

5. See that the spring (7) and spring seat (8) are in place and install a
new Caterpillar element on the tube assembly.

Screw the tube assembly into the cover.
7. Replace the cover and element in the gear case.
8. Install the bolts end connect the hose.

Marine Gear Recheck: After the first 10 service hours of operation on o
new marine gear or on a marine gear that has been reconditioned,
tighten all the bolts on the direction selector valve, both clutch covers and
the output shaft bearing retainer.

SUMP PUMP

The lubricating oil sump pump (3) may be mounted on the right side of
the engine near the flywheel housing, if engine is so equipped. The sump
pump provides a convenient method of removing both the diesel engine
cramkcase lubricating oil and marine gear lubricating oil

A line or hose connecied to the sump pump with a 3 inch pipe nipple
in place of the plug (1) will allow the oil to be pumped into a suitable
container instead of the bilge.

SUMP PUMP

1-Ouilet plug. 2-Sump pump handle.
3-Sump pump. +-Seleclor valve.

*

To use the pump proceed as follows:
1. Place a selector valve (4) to the correct position for draining the
desired compartment.

2. With plug (1) remcved from the outlet end if necessary a hose or
pipe connected to the outlet, move the pump handle (2) back and
forth until all the oil is pumped from the compartment selected.
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3. Remove the pipe or hose and reinstall the plug in the sump pump
cutlet.
FRONT POWER TAKE-OFF

The Iront power take-off is designed to carry many loads but should
not be loaded to take more than 40 horsepower from the output of the
engine,

Front Power Take-Of Clutch Adjustment: Remove the inspection cover
and turn the adjusiing collar until the leck pin can be reached. Pull out
the lock pin (1) and tighten the clutch by turning the collar (2) to the
right or clockwise until the lock pin drops into the next hcle. Test the ad-
justment by engaging the cluich. If one hole gives too tight an adjustment
and the other gives a slightly iocse adjustment, use the locssr adjustment.
Replace the inspection cover.

FRONT POWER TAEKE-OFF CLUTCH

I-Adjusting lock pin.
2-Adjusting collar.

L 4

BILGE PUMP
Clutch Adjustment: The clutch adjustment should be checked by mov-
ing the clutch control lever to the engaged position. It should go in with
a distinct snap, and should require o reasonably hard push.

BILGE PUMP CLUTCH ADJUSTMENT

1-Setscrew. 2-Adjusting coellar.

*
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To adjust, disengage the clutch and loosen the setscrew (1). Turn the
adjusting collar (2} a few degrees in o clockwise direction: then tighten
the setscrew before testing for correct adjustment.

Packing Adjustment: With the pump in operation tighten the pumgp shaft
packing by tightening the nuts (1) unti! the leak stops. The packing should
be only tight encugh to stop any leck, but not tight enough to hind the
shatft.

PACEING ADJUSTMENT
i-Nuts.

*

Priming and Draining: When it becomes necessary to prime the pump
remove the plug (1) on the front face of the pump and pour water into
the pump with the pump not operating. Replace the filler plug and en-
gage the clutch.

A line with a shut-off cock may be connected to the pump in place of
the plug (1) and the other end of the line to a water supply for the pur-
pose of priming the pump.

The pump should be drained when the vessel is to be left in storage,
or at the end of a day's run in freezing temperatures. To drain the pump
open the drain cock (2).

PRIMING AND DRAINING
1-Filler plug, 2-Drain cock.
*
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Open the shut-off cock, if so equipped, to allow the water to drain from
the priming line when draining the pump.

ELECTRICAL SYSTEM
The basic electrical system is composed of the following:

Baitery. Generator regulator or alternaior regulator.
Generator or alternator. Wiring.

These components functioning together produce and store the elec-
tricity necessary for operating the electricaT equipment on the machine
and each is dependent upon the othersifor satistactory operation. In the
event of failure or improper operation it is essenticl to check the entire
electrical system, as o defect in one component can cause damage to
another,

The topics which follow describe the proper maintenance of the com-
ponents to assure satisfactory operation of the electrical system.

Battery

Every 50 service hours, or more ofien when continuous operation with-
out the use of the battery is encountered, the follewing attention should
be given to the battery to insure high efficiency and maximum operating
life,

Testing: The battery should be tested with a hydrometer and kept to «
specific gravity of 1.250 or above. Always test a battery for state of charge
before adding water. A dengerously low point of charge is indicated by
a hydrometer reading of 1.150 which will permit the battery to freeze
at temperatures only a few degrees below the freezing point of water.
A specific gravity of 1.250 will permit the battery to withstemd terhpera-
tures s low as —60° F. without freezing.

When the specific gravity difference between cells of the battery ex-
ceeds .025, it indicates the battery may soon need replacing,

Water Addition: Water that escapes by evaporation should be re-
placd with distilled water or "approved water” (water free from impuri-
ties by analysis). The level should be maintained 3% inch (9.5 mm.)
above the top of the separators or insulators. Do not overfill or underfill
the cells of the battery as either has o detrimental effect on battery life.

Charging: The charging rate is correct when the battery maintains o
minimum specific gravity of 1.250 and does not require the addition of
more than 1 ounce of water per cell per week or 50 service hours,

When there is evidence of either overcharging or undercharging, the
cause should be found and corrected as soon as possible to protect the
service life of the battery. See the topics, GENERATOR, GENERATOR
REGULATOR, ALTERNATOR, ALTERNATOR REGULATOR emd WIRING.

. - T



g e ey

ijpuiiceiibnbogorsstvry

T

e e P TR T

TR

.

g i o et

74 ATTACHMENT INSTRUCTIONS

Cleanliness: Keep the top of the battery clean and dry fo prevent cur-
rent losses and keep the terminals clean and tight. To clean corrosion
from the battery terminals, scrub them with a weak sclution of bicar-
bonate of soda {baking soda) and water. Dry the battery thoroughly,
then coat the terminals with lubricant to prevent corrosion. Keep the bat-
tery securely fastened in its compartment at all imes.

Installation: When installing o battery in its compartment, fasten it
securely and be sure to aftach the cables to the correct battery terminals.
Incorrect grounding of the battery will reverse the polarity of the electri-
cal system and cause damage to the generator regulator. See the topic,

GENERATOR REGULATOR.

Generator

Never operate a generator with an open circuit between it and the
battery.

General Reconditioning: Every 2000 service hours, the generator should
be removed, and the ccmmutator and brushes checked for glaze or dark-
ening. At the same time the generator should be completely disassem-
bled, washed and have all parts replaced that show evidence of being
unsatistactory for reasen of wear. It is suggested that this cleaning and
reconditioning be entrusted to your Caterpillar dealer.

Generator Removal: Remove all wires from the generator and tag them
sc that they may be correctly connected when the generator is reinstalled.
Remove the bolis or stud nuts that heold the generator in position and 1ift
off the generator.

Generator Installation: Whenever a generator is installed, or recon-
nected to the generator regulator, it must be polarized before starting the
engine. Follow the instructions carefully to prevent damage to the gen-
erator, generator regulater, or both, due to incorrect peolarizing.

1. Place the generator in position and install the bolts or stud nuts.

2. Connect dll wires to the generator, regulator and battery. See the
topic, WIRING.

3. Polarize the generator.

Polarizing (32V-15 Amp) Generators:

1. Disconnect the wire from the generator regulator terminal marked
FIELD.

2. Touch the wire which was removed from the FIELD terminal mo-
mentarily to the generator regulator terminal marked BAT.

3. Recconnect the wire to the generator regulator terminal marked
FIELD.
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CAUTION

Always disconnect the wire from the generator regulator
terminal marked FIELD. Never use o jumper wire between
the terminals on the generator regulator or gererator
marked FIELD, ARM or BAT.

Make sure all connections are tight. See the topics, BATTERY, GEN-
ERATOR REGULATOR and WIRING.

Polarizing (12V and 24V) Generators: Connect @ jumper momentarily
between the regulater terminals marked BAT and GEN.

Generator Regulator

The generator regulator is adjusted at the factery for average operai-
ng conditions. The regulater may have to be readjusted to provide the
proper charging rate for the particular operating conditions of the ma-
chine. In case of failure of either the regulator or generator, both units
should be tgken to your Caterpillar dealer, where the output of the geri-
erator can be checked and the regulator adjusted accordingly.

Charging Rate: The normal function of the generator regulator is to
adjust the generator charging rate by sensing the state of charge in
the battery. As the battery becomes tully charged, the charging rats
should be reduced until the ammeter indicates a rate only perceptibly
above zero.

When improper charging of the battery is encountered, the entire
electrical system should be carefully checked. Loose or dirty connec-
tions, worn or broken wires, or a faulty generator can prevent a good
regulator from functioning properly. See the topics, BATTERY, GEN-
ERATOR and WIRING,.

Polarity: Flectrical systems may have either the positive or negative
terminals grounded. When conriecting the baitery, be sure 1o gréound the
same battery terminal that was originally grounded. In new installa-
tions or where the battery grounding is questioned, check the generaior
regulator to determine the polarity of the system. The battery must be
grounded as indicated on the regulater or damage will result,

The voltage and polarity of the electrical system are marked on the
base of the regulator near @ mounting hole, These marks may appear in
any of the following forms: 24 VOLTS - NEGATIVE GROUND,"” “24V -
NEG."” or "24 Vv N.- Similar marks are used for other voltages and for
POSITIVE ground systems.

Charging Alternator
30 and 32 Volt Systems

Both the 30 volt and the 32 volt self-rectitying alternators are designed
to give long service periods with a minimum amount of maintenance,
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The grease reservoirs, for each of the two ball bearings on which the
rotor is mounted, eliminate the need for frequent bearing lubrication.

Alternator Removal: Remove all wires from the alternator and tag them
so that they may be connected correctly when the alternator is rein-
stalled. Remove the bolts or stud nuts that hold the alterncttor in position
and lift it off the engine.

Charging Alternator Installation: Remove the power supply to the elec-
trical system by disconnecting the positive and negcative battery cables.
Install the clternator. Connect the tagged wires to the correct alternator
termincls and the battery cables to their respective battery terminals.

CHARGING ALTERNATOR

1-"F-1" terminai. 2-"F-2" terminal.
3"BAT" terminal.

*

'i'iij:s'is

CAUTION
Do not attempt to polarize the alternator. If an accidental
connection is made between either "F" terminals, (1) or {2),
and "BAT" terminal (3) of the alternator, the rectifiers in the
alternater will be damaged.

Do not make or break any alternator connections with the alternator
operating. Making or breaking on alternator connection with a heavy
load on the circuit could result in damage to the voltage regulator. Never
operate the alternator without the battery connected in the cireuit. When
recharging the battery from an external source disconnect the kattery
from the alternator to prevent damage to the clternator rectifiers. Before
using booster cables to stcrt the engine, be sure of the lead polarity
B and connect the batteries correctly. Do not operate the alternator simul-
¥ taneously with a DC generator on a common battery circuit.

Alternator Regulator
The dlternator regulator should be mounted where the ambient tem-
peratures will not exceed 170° F. in moving air, or 140° F. in still air.
The alternator regulater senses the charge condition of the battery as
well as electrical system power demand, and controls the alternator out-
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put accordingly. As the battery becomes fully charged, the charging rate
should drop until the ammeter indicates a rate only perceptibly above
Zero.

Charging Rate: The alternator requlctor is adjusted at the factory for
average operating conditions. This voltage setting should maintain the
batteries in g fully charged condition and not require more than 1 ounce
of water be added per cell per 50 service hours. The regulator may re-
quire adjusting to provide the proper charging rate for the perticular
ambient temperature in which the engine is being operated.

Overcharging of the battery will usually be indicated by the need of
frequent additions of make-up water to the battery cells. See the topie,
BATTERY; Water Addition. When overcharging occurs, both the alter.
nator and alternator regulator should be checked by your Caterpillar
decler and the alternator output decreased to prevent damage to the
battery.

It the battery is undercharged, or continually in a low state of charge,
first check the entire electrical system and battery for loose or dirty con-
nections, worn or broken wires, or corroded terminals. Then have the
output of the alternator checked and adjusted by your Caterpillar dealer.

Wiring

Wiring Diagrams: The diagroms are furnished so that when it becomes
hecessary to disturb the electrical equipment for purpose of recondition-
ing or parts replacement, reassembling may be accomplished without
difficulty. The battery terminal to be grounded is determined by the
generator regulator. See the topic, POLARITY.

The wiring forms an important part of the electrical system and care
should be used to protect it from damage. When the electrical system is
being serviced, check the wiring for locse or dirty cennections, worn
insulation or broken wires, Inspect the battery terminals and cables. Poor
connections or wiring can cause trouble or damage in other parts of the

HEAT- START SWITCH

STARTING
MOTOR

s MAGNETIC

25000

= ¥ 152637

BATTERY

WIRING DIAGRAM FOR 32 VOLT 15 AMPERE ELECTRIC STARTING
SYSTEM WITH GLOW PLUGS
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COLOR GODE MAXIMUM RECOMMENDED
TOTAL BATTERY CABLE LENGTH
B | BLACK CABLE | DIRECT ELEGTHIC STARTING
W | WHITE SIZE T2 VOLT 24— 5 VOLT
R | RED 0 2.0 FEET 15.0 FEET
O | ORANGE 0 5.0 FEET 18,0 FEET
BR | BROWN 000 6.0 FEET 21.0 FEET
LT GN | LIGHT GREEN 0000 7.5 FEET 27.0 FEET
PU | PURPLE
W/B | WHITE WiTH WIRE AND CABLE SHOWN DOTTED,
BLACK STRIP CUSTOMER FURNISHED.

IF ALTERNATCOR RATED OUTPUT IS GREATER THAN 45 AMPERES, THE WIRES
MARKED@ARE TO BE WIRED WITH THE HEAVY GAUGE WIRE SUPPLIED IN THE

RING T GROUP.
WIRING KI MAGNETIC SWITCH e

GLOW PLUGS

989

REGULATOR

HEAT-START
SWITCH

ALTERNATOR

¥ ..
1 _ BATTERY
i Gl =

TI6545

N WIRING DIAGRAM FOR 32 VOLT ELECTRIC STARTING SYSTEM WITH
b CHARGING ALTERNATOR AND 32 VOLT GLOW PLUGS

B

electrical system. See the topics, BATTERY, GENERATOR, GENERATOR
REGULATOR, ALTERNATOR oand ALTERNATOR REGULATOR.

N ELECTRIC STARTER

; No periodic service is indicated for the brushes and bearings between
generdal reconditioning periods. The brushes should be inspected after
removal of the starter from the engine and removal of the commutaior
end bearing frame. Replace wommn brushes.

Most starting motors have three bearings which should be lubricated
with crankcase lubricating oil. When plugs and wicks are provided,
remove the plugs and saturate the wicks with oil when the starting motor
is reconditicned or removed. When wicks are not provided apply two or
three drops of cil to the bearings when the starier motor is disassembled
for reconditiening. Qverlubrication of the commutator end bearing may
cause gum to build up on the commutator and cause poor commutation.

General Reconditioning: Approximately every 4,000 service hours, the
starter should be removed so that it may be completely disgssembled,
washed and have dll parts replaced that show evidence of being unsat-
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isfactory for reason of wear. Do not use a degreaser or high temperature
cleaning method when cleaning parts of the starter or overrunning clutch,
If the overrunning clutch turns roughly when rotated in the overrunning
direction or slips in the cranking direction, after the clutch has been
washed, it must be replaced with o new clutch. It is suggested that clecn-
ing and reconditioning be entrusted. to yvour Caterpillar dealer:

GLOW PLUGS

Maintenance: If it is suspected that the glow plugs care not correctly
assisting in starting, the system should be checked for defective glow
plugs. When making this check, o properly connected ammeter should
show that each glow plug uses approximately 5 amperes.

An ammeter of sufficient capacity should be connected between the
glow plug side of the magnetic switch and the lead wire to the glow plug
harness. Then move the HEAT-START switch to the HEAT position. A
reading on the ammeter should be approximately equal to the number of
glow plugs in the system multiplied by 5 cmperes. Any reading that
varies appreciably from this may indicate one or more defective glow
plugs.

GLOW PLUG
*

183507

To locate the defective glow plug or plugs, check each glow plug sepa-
rately by removing the leads from the glow plugs, one at q time, with the
HEAT-START swiich in the HEAT position. Reconnect the lead to the glow
plug before removing the lead from the next glow plug to be checked.
When a lead is removed from o glow plug with no variation shown on the
ammeter, it can be assumed that the glow plug is defective and should
be replaced.

CAUTION
The system should be checked frequently for defective
glow plugs. The switch should not be held in the HEAT
position over one half minute with a lead disconnected from
a glow plug. When a lead is removed from a glow plug and
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the switch is moved to the HEAT position, more load is
thrown on the remaining plugs in the system, increasing the
possibility of burning out additional plugs.

To remove a defective glow plug, disconnect the bus bar lead from the
glow plug. Using a thin wall socket, unscrew the glow plug from the
precombustion chamber.

Apply anti-seizure compound to the threads of new glow plugs cnd
screw the glow plug into the precombustion chamber tightening it to
torque of 10 to 12 pounds feet.

The glow plug should first be removed before removing and replac-
ing a fuel injection valve to eliminate the possibility of damaging the
glow plug.

AIR STARTING MOTOR OILER

The air starting motor oiler automatically meters oil into the air system
in the form of a fine fog to lubricate the air motor vanes when the air
control valve is opened. An dir director tube (venturi tube) located in the
air passage of the oiler body (3) delivers air pressure above the cil in
bowl (4). Qil is forced upward from the bowl, flows through a tube and
drilled passage in oiler body (8), drips into the dair strecmm where it is
vaporized and carried to the motor.

The oiler is designed to operate satisfactorily in a perpendicular posi-
tion as long as the bowl is kept filled with lubricomt. The oiler should be
regulated to meter about four drops of oil per minute to the air strecum.

Oil drips into the air stream only when air passes through the ciler to
the air motor.

To regulate the drops of cil from the ciler.

1. Crank the engine with the compression release lever in the start
position and the governor control in the shut-off position.

2. Turn the valve needle (1) counterclockwise to increase or clockwise to
decrease the amount of cil.

3. While cranking the engine watch the sight feed glass (5) to see the
oil dripping.

It the oiler becomes clogged or connot be adjusted to deliver the
proper quantity of oil, remove top plug (2) eand valve needle (1) from
the plug. Lift the oil drip gland out of the body and wash it in kerosene
or nonflammable cleaming fluid. Be sure the oil passage is open in both
the body and drip gland before reinstalling the top plug. If it is sus-
pected that dirt or sludge has accumulated in bowl (4) remove the bowl
and clean it thorcughly in kerosene or nonflammable cleaning fluid
and blow out the passages in the body with compressed air.
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185450

TYPICAL SAFETY
ALARM CIRCUIT

*

sound the alarm.

AIR STARTING MOTOR OILER

1-Valve needle. 2-Top plug. 3-Oiler
body. 4-Bowl. 5-Sight feed glass.

L J

SAFETY ALARM SWITCHES

The engine may be equipped with a water temperature alarm switch
and an oil pressure alarm switch. A signal light, horn or bell or a com-
bination can be placed in the circuit so that the operator may be warned
in case the water temperature or oil pressure reach dengerous levels,
The operator can then shut down the engine and correct the difficulty.
For further information see your Caterpillar dealer.

r ELECTRICAL SUPPLY

AL ARM @‘
; SIGNAL LIGHT PILOT LIGHT

WATER TEMPERATURE
ALARM SWITCH

N

OIL PRESSURE
ALARM SWITCH

1

L

TI7569

Water Temperature Alarm Switch

(Later Type)

The water temperature alarm switch is located ot the front of the engine
in the water manifold. The single pole double throw switch can be wired
so that it is either normally open or normally closed. The switch operates
due to expansion and contraction of the iquid in the element which is sub-
merged in the engine coolant. The switch operating temperature is
stamped on the copper element When excessive temperatures are
reached the switch will open or close, depending on how it is wired, and




82 ATTACHMENT INSTRUCTIONS

WATER TEMPERATURE ALARM
SWITCH

(Later Type Switch)
L g

St e

TS o R e

(Earlier Type)

The rise in engine water temperature causes the metallic coil inside the
water tempercture clarm switch to expand, operating «a single throw,
snap-acting, magnetic switch. This switch is open during ceold and normal
water temperature ranges. When excessive temperatures are reached the
switch is closed thus scunding the alarm.

o

Both types of swilches are designed to be installed in series with an
alarm switch or relay switch having a rating not to exceed the maximum
as follows:

1. In circuits of single phase, 115 volis alternating current, connected
directly to the alarm, 5 amperes,

2. In circuits of single phase, 230 volts alternaiing current, connected
directly to the relay, 2.5 amperes.

3. In circuits up to 600 volts alternating current, where another switch
_ (relay) is operated, 1 ampere.
5; 4. In circuits of 125 volts, where a direct current relay is employed, .5

E ampere.
3 In circuits of 250 velts, where a direct current relay is employed, .25
ampere.,

Qil Pressure Alarm Switch
: The oil pressure alarm switch may be mounted on a bracket between
5:' the flywheel housing and the fuel filter housing. When the engine oil
4 pressure drops to the danger point o diaphragm actuates the contact
points thus closing the circuit te sound the alarm.,

The swiich is designed to be installed in series with an alarm or relay
switch having a rating not to exceed the maximum as follows:

1 — Circuits of 115 volts, alternating current, 15 amperes.

2 — Circuits of 230 vclis, alternating current, 15 amperes.

3 — Circuits of 6 to 32 valts, direct current, 15 amperes.

T et o sty e
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A4 — Circuits of 115 velts, direct currect, 6.5 amperes.
5 — Circuits of 230 volts, direct current, 3.3 amperes.
Oil Pressure Alarm Switch Operation: When the engine is stopped the

oil pressure drops closing the switch and causing the alarm to sound. &
control knob (2) is provided to stop the alarm when the arrow on the knob

OQIL PRESSURE ALARM
SWITCH

I-Adjusting screw. 2-Control knob.
L 4

Fanian

is turned to the START or OFF position. When the pressure builds up, the
knob automatically flips to RUN position. Watch to be sure it does change
after each start, as this indicates that alarm contactor is ready to function
in case of no cil pressure.

Turn control knok with arrow peinting toward "ON" or "TEST"” posi-
tion occasionally to test alarm circuit—"ON" or “TEST" position is never
used when starting or stopping engine.

Adjustment: This control was originally set ct factory, but if it is nec-
essary to change factory setting, proceed as follows:

1-—Set mamual control knob with arrow pointing to RUN. This places
the control in the running position.

2—Decrease dll tension on main spring by turning adjusting screw (1)
to the left {counterclockwisge).

3—Connect pressure bellows to an air pressure line and apply 8 pounds
pressure at which pressure contacts are too close, sounding alarm.

4—Hold pressure on bellows constant and turn adjusting screw to right
(clockwise) just to point where contacts open.
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