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CALIFORNIA
PROPOSITION 65 WARNING

Diesel engine exhaust and some
of its constituents are known to
the State of California to cause
cancer, birth defects, and other
reproductive harm.




SAFETY INSTRUCTIONS
UNIVERSAL DIESEL ENGINES

INTRODUCTION

Read this safety manual carefully. Most accidents are caused
by failure to follow fundamental rules and precautions.
Know when dangerous conditions exist and take the
necessary precautions to protect yourself, your personnel,
and your machinery.

The following safety instructions are in compliance with
the American Boat and Yacht Council (ABYC) standards.

PREVENT ELECTRIC SHOCK

PREVENT BURNS — HOT ENGINE

A WARNING: Do not touch hot engine parts or
exhaust system components. A running engine gets
very hot!

B Always check the engine coolant level at the coolant
recovery tank.

A WARNING: Steam can cause injury or death!

A WARNING: Do not touch AC electrical connections
while engine is running, or when connected to shore
power. Lethal voltage is present at these connections!

B Do not operate this machinery without electrical
enclosures and covers in place.

W Shut off electrical power before accessing electrical
equipment.

B Use insulated mats whenever working on electrical
equipment.

B Make sure your clothing and skin are dry, not damp
(particularly shoes) when handling electrical equipment.

B Remove wristwatch and all jewelry when working on
electrical equipment.

B Do not connect utility shore power to vessel’s AC
circuits, except through a ship-to-shore double throw
transfer switch. Damage to vessel’s AC generator may
result if this procedure is not followed.

B Electrical shock results from handling a charged capacitor.
Discharge capacitor by shorting terminals together.

M In case of an engine overheat, allow the engine to cool
before touching the engine or checking the coolant.

PREVENT BURNS — FIRE

A WARNING: Steam can cause injury or death!

B Prevent flash fires. Do not smoke or permit flames or
sparks to occur near the carburetor, fuel line, filter, fuel
pump, or other potential sources of spilled fuel or fuel
vapors. Use a suitable container to catch all fuel when
removing the fuel line, carburetor, or fuel filters.

B Do not operate with the Coast Guard Approved flame
arrester removed. Backfire can cause severe injury or
death.

W Do not operate with the air cleaner/silencer removed.
Backfire can cause severe injury or death.

B Do not smoke or permit flames or sparks to occur near the
fuel system. Keep the compartment and the engine/gener-
ator clean and free of debris to minimize the chances of
fire. Wipe up all spilled fuel and engine oil.

M Be aware — diesel fuel will burn.

PREVENT BURNS — EXPLOSION

AWAHHIIB: Explosions from fuel vapors can cause
injury or death!

MARINE POWER




SAFETY INSTRUCTIONS

PREVENT BURNS — EXPLOSION (continued)

Follow re-fueling safety instructions. Keep the vessel’s
hatches closed when fueling. Open and ventilate cabin
after fueling. Check below for fumes/vapor before running
the blower. Run the blower for four minutes before start-
ing your engine.

All fuel vapors are highly explosive. Use extreme care when
handling and storing fuels. Store fuel in a well-ventilated
area away from spark-producing equipment and out of the
reach of children.

Do not fill the fuel tank(s) while the engine is running.

Shut off the fuel service valve at the engine when servicing
the fuel system. Take care in catching any fuel that might
spill. DO NOT allow any smoking, open flames, or other
sources of fire near the fuel system or engine when servicing.
Ensure proper ventilation exists when servicing the fuel
system.

Do not alter or modify the fuel system.
Be sure all fuel supplies have a positive shutoff valve.

Be certain fuel line fittings are adequately tightened and
free of leaks.

Make sure a fire extinguisher is installed nearby and is
properly maintained. Be familiar with its proper use.
Extinguishers rated ABC by the NFPA are appropriate
for all applications encountered in this environment.

ACCIDENTAL STARTING

A WARNING: Accidental starting can cause injury
or death!

B Disconnect the battery cables before servicing the engine/

generator. Remove the negative lead first and reconnect
it last.

B Make certain all personnel are clear of the engine before

starting.

B Make certain all covers, guards, and hatches are re-

installed before starting the engine.

BATTERY EXPLOSION

A WARNING: Battery explosion can cause injury
or death!

B Do not smoke or allow an open flame near the battery
being serviced. Lead acid batteries emit hydrogen, a
highly explosive gas, which can be ignited by electrical
arcing or by lit tobacco products. Shut off all electrical
equipment in the vicinity to prevent electrical arcing during
servicing.

B Never connect the negative () battery cable to the posi-
tive (+) connection terminal of the starter solenoid. Do not
test the battery condition by shorting the terminals
together. Sparks could ignite battery gases or fuel vapors.
Ventilate any compartment containing batteries to prevent
accumulation of explosive gases. To avoid sparks, do not
disturb the battery charger connections while the battery is

being charged.

W Avoid contacting the terminals with tools, etc., to prevent
burns or sparks that could cause an explosion. Remove
wristwatch, rings, and any other jewelry before handling
the battery.

B Always turn the battery charger off before disconnecting
the battery connections. Remove the negative lead first
and reconnect it last when disconnecting the battery.

BATTERY ACID

A\ WARNING: Sulphuric acid in batteries can cause
severe injury or death!

B When servicing the battery or checking the electrolyte
level, wear rubber gloves, a rubber apron, and eye protec-
tion. Batteries contain sulfuric acid which is destructive. If
it comes in contact with your skin, wash it off at once
with water. Acid may splash on the skin or into the eyes
inadvertently when removing electrolyte caps.



SAFETY INSTRUCTIONS

TOXIC EXHAUST GASES

AVOID MOVING PARTS

A WARNING: Carbon monoxide (C0) is a deadly gas!

B Ensure that the exhaust system is adequate to expel gases
discharged from the engine. Check the exhaust system
regularly for leaks and make sure the exhaust manifolds
are securely attached and no warping exists. Pay close
attention to the manifold, water injection elbow, and
exhaust pipe nipple.

B Be sure the unit and its surroundings are well ventilated.

B In addition to routine inspection of the exhaust system,
install a carbon monoxide detector. Consult your boat
builder or dealer for installation of approved detectors.

B For additional information refer to ABYC T-22 (educa-
tional information on Carbon Monoxide).

A WARNING: Carbon monoxide (CO) is an invisible

odorless gas. Inhalation produces flu-like symptoms,
nausea or death!

B Do not use copper tubing in diesel exhaust systems. Diesel
fumes can rapidly destroy copper tubing in exhaust sys-
tems. Exhaust sulfur causes rapid deterioration of copper
tubing resulting in exhaust/water leakage.

M Do not install exhaust outlet where exhaust can be drawn
through portholes, vents, or air conditioners. If the engine
exhaust discharge outlet is near the waterline, water could
enter the exhaust discharge outlet and close or restrict the
flow of exhaust. Avoid overloading the craft.

W Although diesel engine exhaust gases are not as toxic as
exhaust fumes from gasoline engines, carbon monoxide
gas is present in diesel exhaust fumes. Some of the symp-

toms or signs of carbon monoxide inhalation or poisoning

are:
Vomiting
Dizziness
Throbbing in temples
Muscular twitching
Intense headache

Weakness and sleepiness

A WARNING: Rotating parts can cause injury
or death!

B Do not service the engine while it is running. If a situation
arises in which it is absolutely necessary to make operat-
ing adjustments, use extreme care to avoid touching mov-
ing parts and hot exhaust system components.

M Do not wear loose clothing or jewelry when servicing
equipment; avoid wearing loose jackets, shirts, sleeves,
rings, necklaces or bracelets that could be caught in
moving parts.

B Make sure all attaching hardware is properly tightened.
Keep protective shields and guards in their respective
places at all times.

W Do not check fluid levels or the drive belt’s tension while
the engine is operating.

M Stay clear of the drive shaft and the transmission coupling
when the engine is running; hair and clothing can easily
be caught in these rotating parts.

A WARNING: High noise levels can cause hearing
loss!

B Never operate an engine without its muffler installed.

B Do not run an engine with the air intake (silencer)
removed.

B Do not run engines for long periods with their enclosures
open.

A WARNING: Do not work on machinery when you
are mentally or physically incapacitated by fatigue!

OPERATORS MANUAL

Many of the preceding safety tips and warnings are repeated
in your Operators Manual along with other cautions and
notes to highlight critical information. Read your manual
carefully, maintain your equipment, and follow all safety
procedures.

MARINE POWER
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SAFETY INSTRUCTIONS
RECOMMENDED INSTALLATION CODES AND SAFETY STANDARDS

ENGINE INSTALLATIONS
Preparations to install an engine should begin with a thor-

ough examination of the American Boat and Yacht Council’s

(ABYC) standards. These standards are a combination of
sources including the USCG and the NFPA.

Sections of the ABYC standards of particular interest are:

H-2 Ventilation

P-1 Exhaust systems

P-4 Inboard engines

E-9 DC Electrical systems

All installations must comply with the Federal Code of
Regulations (FCR).

ABYC, NFPA AND USCG PUBLICATIONS FOR
INSTALLING DIESEL ENGINES

Read the following ABYC, NFPA and USCG publications
for safety codes and standards. Follow their recommenda-
tions when installing your UNIVERSAL engine

ABYC (American Boat and Yacht Council)
“Safety Standards for Small Craft”

Order From:
ABYC
15 East 26th Street
New York, NY 10010

NFPA (National Fire Protection Association)
“Fire Protection Standard for Motor Craft”

Order From:
NFPA
1 Batterymarch Park
P.O. Box 9101
Quincy, MA 02269-9101

USCG (United States Coast Guard)
“USCG 33CFR183”

Order From:
U.S. Government Printing Office
Washington, D.C. 20404

iv
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INTRODUCTION

These new high performance UNIVERSAL marnine diesel
engines are 2 product of UNIVERSAL/WESTERBEKE's
design technology and their combined years of experience
manufacturing quality marine engines. We take great pride in
the superior durability and dependable performance of our
marine engines. Thank you for selecting UNIVERSAL.

In order to get the full use and benefit from your engine, it Is
important that you operate and maintain it correctly. This
manual is designed to help you do this. Please read this
manual carefully and observe all the safety precautions
throughout. An extensive network of UNIVERSAL/
WESTERBEKE distributers, dealers and service centers are
available worldwide. Should your engine require servicing,
contact your nearest dealer for assistance.

This is your operators manual. A Parts Catalog is also
provided and 2 Technical Manual is available from your
UNIVERSAL dealer. Also. if you are planning to install this
equipment, contact your UNIVERSAL dealer for
UNIVERSAL'S installation manual,

WARRANTY PROCEDURES

Your UNIVERSAL Warranty is included in z separate folder.
If you have not received a customer identification card regis-
tering your warranty 60 days after submitting the warranty
registration form, please contact the factory in wnting with
model information, including the unit’s serial number and
commission date.

. AUniversal

MARINE POWER

Customer ldentification

UNIVERSAL OWNER
MAIN STREET
HOMETOWN, USA

Model M-358B Ser, #XXXAX-D704

Expires 7/20/97

TYPICAL CUSTOMER IDENTIFICATION CARD

The UNIVERSAL serial number is an alphanumeric

number that can assist in determining the date of manufacture
of your UNIVERSAL engine. The first character after the
dash indicates the decade [A=1960s, B=1970s, C=1980s,
D=1990s, etc.], the second character represents the year in
the decade, and the fourth and fifth numbers represent the
month of manufacture,

PRODUCT SOFTWARE

Product software (tech data, parts lists, manuals, brochures and
catalogs) provided from sources other than UNIVERSAL are nol
within UNIVERSAL’S CONTROL.

UNIVERSAL CANNOT BE RESPONSIBLE FOR THE
CONTENT OF SUCH SOFTWARE, MAKES NO WAR-
RANTIES OR REPRESENTATIONS WITH RESPECT
THERETO, INCLUDING ACCURACY, TIMELINESS OR
COMPLETENESS THEREOF AND WILL IN NO EVENT
BE LIABLE FOR ANY TYPE OF DAMAGE OR INJURY
INCURRED IN CONNECTION WITH OR ARISING OUT
OF THE FURNISHING OR USE OF SUCH SOFTWARE,

UNIVERSAL customers should also keep in mind the time
span between printings of UNIVERSAL product software
and the unavoidable existence of earlier UNIVERSAL
manuals. In summation, product software provided with
UNIVERSAL products, whether from UNIVERSAL or other
suppliers, must not and cannot be relied upon exclusively as
the definitive authorily on the respective product. It not only
makes good sense but is imperative that appropriate represen-
tatives of UNIVERSAL or the supplier in question be con-
sulted to determine the accuracy and currentness of the
product software being consulted by the customer.

NOTES, CAUTIONS AND WARNINGS

As this manual takes you through the operating procedures,
maintenance schedules, and troubleshooting of your marine
engine, critical information will be highlighted by NOTES,
CAUTIONS, and WARNINGS. An explanation follows:

NOTE: An operating procedure essential to nofe.

A CAUTION: Procedures, which if not strictly
observed, can result in the damage or destruction of
your engine.

AWARN!NG: Procedures, which if not properly fol-
lowed, can result in personal injury or loss of life.

Univarsal
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INTRODUCTION

SERIAL NUMBER LOCATION

An identification nameplate that displays the engine model
number and engine serial number is mounted on the side of
the engine’s manifold. Take the time to enter this information
on the blank decal provided below. This will provide a quick
reference when seeking technical information and/or ordering
parts.

L 3

Nivers
- e - s

u

®
L) MODEL  SPEC AVON, MA. USA SER. NO. »

UNDERSTANDING THE DIESEL ENGINE

The dieset engine closely resembles the gasoline engine,
since the mechanism is essentially the same. The cylinders
are arranged above a closed crankcase; the crankshaft is of
the same general type as that of a gasoline engine, and the
diesel engine has the same types of valves, camshaft, pistons,
connecting rods and lubricating system.

To a great extent, a diesel engine requires the same preven-
tive maintenance as a gasoline engine. Most important are
proper ventilation and proper maintenance of the fuel, fubri-
cating and cooling systems. Replacement of fuel and lubri-
cating filter elemnents at the time periods specified and
frequent checking for contamination (water, sediment, etc.) in
the fuel system are essential. Also important is the consistent
use of a brand of high detergent diesel lubrication ol
designed specifically for diesel engines.

The dieset engine does differ from the gasoline engine, how-
ever, in its method of handling and firing of fuel. The carbu-
retor and ignition syslems are done away with and in their
place is a single component (the fuel injection pump) which
performs the function of both.

ORDERING PARTS

Whenever replacement parts are needed, always provide the
engine model number and engine serial number as they
appear on the silver and black identification rameplate
tocated on the manifold. You must provide us with this infor-
mation so we can identify your engine. In addition, include a
complete part description and part numnber for each part
needed (see the separately furnished Parts Cataiog). Also
insist upon UNIVERSAL/WESTERBEKE packaged parts
because will fit or generic parts are frequently not made to
the same specifications as original equipment.

SPARES AND ACCESSORIES.

Certain spares will be necded to support and maintain

your UNIVERSAL marine engine. Your UNTVERSAL/
WESTERBEKE dcaler will assist you in preparing an on
board inventory of spare parts. See the UNIVERSAL SPARE
PARTS page in this manual for a suggested hist.

PROTECTING YOUR INVESTMENT

Care at the factory during assembly and thorough testing
have resulted in 2 UNIVERSAL diese] engine capable of
many thousands of hours of dependable service. However the
manufacturer cannot control how or where the engine is
installed in the vessel or the manner in which the unit is
operated and serviced in the field. This is up to the
buyer/owner-operalor.

NOTE: Six important steps to ensure long engine life:
(] Proper engine installation and alignment.

[ An efficient well-designed exhaust system that includes
an anti-siphon break to prevent water from entering the
engine.

[ Changing the engine oil and oil filters every 100 operating
hours.

[} Proper mainicnance of all engine components according
to the maintenance schedulc in this manual.

7 Use clean, filtered diese] fucl.

] Winterize your engine according to the LAY-UP AND
RECOMMISSIONING scetion in this manual.

: iUnIvorsuI
MARINE POWER
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ADMIRAL CONTROL PANEL

UNIVERSAL offers two optional panels. Refer to the
instruction page that applics to the panel you purchased.

ADMIRAL PANEL

This manuaily-operated control panel is equipped with a Key
Switch and RPM gauge with an ELAPSED TIME meter
which measures the engine’s running time in hours and in
1/10 hours. The panel also includes 2 WATER TEMPERA-
TURE gauge which indicates water ternperature in degrees
Fahrenheit, an OIL PRESSURE gauge which measures the
engine’s oil pressure in pounds per square inch, and a DC
control circuit VOLTAGE gauge which measures the sys-
tem’s voltage. All gauges are illuminated when the key
switch is turned on and remain illuminated while the enginc
is in operation. The panel also contains two rubber-booted
pushbuttons, one for PREHEAT and one for START.

WATER TEMPERATURE GAUGE: THIS GAUGE 1S
GRADUATED IN DEGREES FAHRENHEIT AND 15

ILLUMINATED WHILE THE KEY SWITCH IS

TURNED ON. THE ENGINE'S NORMAL OPERATING

TEMPERATURE 1S 170°-190° F (77°-B8°C).

When the engine s shut down with the Key Switch turned
off, the water tcmperature gauge will continue to register the
Jast temperature reading indicated by the gauge before clee-
trical power was turned off. The oil pressure gauge will fall
10 zero when the Key Switch is turned off. The temperature
gauge will once again register the enginc’s true temperature
when electrical power is restored to the gauge.

A separate alarm buzzer with harness is supplied with every
Admiral Panel. The instatler is responsible for clectrically
connecting the buzzer to the four-pin connection on the
engine’s electrical harness. The installer is also responsible
for installing the buzzer in a location where it will be dry and
where it will be audible 1o the operator should it sound while
the engine is running. The buzzer will sound when the igni-
tion key is turned on and should silence when the engine has
started and the engine’s oil pressure rises above 15 psi.

OIL PRESSURE GAUGE: THIS GAUGE 1S GRADU-
ATED IN POUNDS PER SQUARE INCH (PSI) AND IS
ILLUMINATED WHILE THE KEY SWITCH IS
TURNED ON. THE ENGINE'S NORMAL OPERATING
OIL PRESSURE RANGES BETWEEN 30-60 PSL

RPM GAUGE: REGIS- my / =
TERS REVOLUTIONS == e
PER MINUTE 0F THE @ =: =
ENGINE AND CAN BE ) pri
RECALIBRATED FOR % A
ACCURACY FROM THE 4 Y ”// 4
REAR OF THE PANEL. s / S &
&/ b e
- %/// % // ,47:;, s
3 e S , £
HOURMETER: S 4 / = g //,// V7
REGISTERS ELAPSED b = P> Aiaye 7 ggk %\gl’l(‘)fﬁfy ??,C)T‘SEDES
UG AS A GUIDE for 1 2 Ve ¥ = INSTRUMENT PANEL
THE MAINTENANCE 4 ///,//// s , =~ CLUSTER.
SCHEDULE. AR 5 A ==
o /%Z/y 44 7 ‘/1_,'- j 7 :‘ e
. g TN == 2]
f ; 7
e //// ra =
s =<
f it = =7 7| § - DC VOLTMETER:
s = - = INDICATES THE AMOUNT THE
BATTERY IS BEING CHARGED.
: SHOULD SHOW 13V T0 14V,

PREHEAT BUTTON: WHEN PRESSED, ENERGIZES THE
ALTERNATOR'S REGULATOR, THE FUEL LIFT PUMP, THE AUTOMATIC ALARM SYSTEM

FUEL SOLENOID ON THE INJECT!ON PUMP, AND THE
ENGINE'S GLOW PLUGS, AND BYPASSES THE ENGINE'S
QL PRESSURE ALARN SWITCH. IN ADBITION, THIS
BUTTON ENERGIZES THE START BUTTON.

START BUTTON: WHEN PRESSED, ENERGIZES THE
STARTER'S SOLENDID WHICH CRANKS THE ENGINE.
THIS BUTTON WiLL NOT OPERATE ELECTRICALLY
UINLESS THE PREHEAT BUTTON 1S PRESSED AND HELD
AT THE SAME TIME.

HIGH WATER TEMPERATURE ALARM: AN ALARM BUZZER HAS BEEN
SUPPLIED WETH THE INSTRUMENT PANEL. IF THE ENGINE'S FRESH
WATER COOLANT REACHES 210° F {98°C), THIS SWITCH WiLL CLOSE
SOUNDING THE ALARM WHICH WILL EMIT A

CONTINUOUS SIGNAL.

LOW 01 PRESSURE ALARM: A LOW OIL PRESSURE ALARM SWITCH
1S LOCATED OFF THE ENGINE'S GIL GALLERY. THIS SWITCH MORITORS
THE ENGINE'S CIL PRESSURE. SHOULD THE ENGINESS OIL PRESSURE
FALL 70 5 - 19 PSI, THE SWITCH WILL CLOSE SOUNDING THE ALARM.
IN THIS EVENT. THE ALARM WILL EMIT A PULSATING SIGNAL.

Univarsal
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CAPTAIN CONTROL PANEL

CAPTAIN PANEL

This manually-operated control panel is equipped with 2 Key
Switch, an RPM gauge, PREHEAT and START buttons, an
INSTRUMENT TEST button and three indicator lamps, one

and one for high ENGINE CCOLANT TEMPERATURE. I
also includes an alarm buzzer for low OlL PRESSURE or
high WATER TEMPERATURE. The RPM gauge is illumi-
nated when the Key Switch is tumed on and remains illumi-
nated while the engine is in operation.

for ALTERNATOR DISCHARGE, one for low OIL PRES-

SURE,
ALARM: THE ALARM WILL SOUND IF THE ENGINE'S OIL PRESSURE FALLS
BELOW 15 PSI. IN THIS EVENT, THE ALARM WILL EMIT A PULSATING S1G-
NAL. THE ALARM WILL ALSC SOUND IF THE WATER TEMPERATURE IN THE
FRESHWATER COOLING CIRCUIT RISES TO 205°F IN THIS EVENT, THE ALARM
APM GAUGE: WILL EMIT A SIGNAL.

REGISTERS REVOLUTIONS PER
MINUTE OF THE ENGINE AND CAN BE
RECALIBRATED FOR ACCURACY FROM
THE REAR OF THE PANEL.

NOTE: THE ALARM WILL SOUND WHEN THE KEY SWITCH IS TURNED ON.
THIS SOUNDING IS NORMAL  ONCE THE ENGINE STARTS AND THE ENGINE'S
QiL PRESSURE REACHES 15 PSI, THE ALARM WILL SILENCE.

Git PRESSURE
ALARM LIGHT

e G
i |

ALTERNATOR ALARM
LIGHT

TEST BUTTON: WHEN
PRESSED, TESTS THE
ALTERNATOR, THE OIL
PRESSURE, AND THE
WATER TEMPERATURE
CONTROL CIRCUITS.
WHEN PRESSED, THE
ALTERNATOR, THE OIL
PRESSURE, AND THE
WATER TEMPERATURE
INDICATOR LIGHTS
ILLUMINATE IN ADDI-
TION TC SOUNDING
THE ALARM BUZZER.

KEY SWITCH:
PROVIDES POWER TO
THE INSTRUMENTY
PANEL CLUSTER AND

i THE DC ALTERNATOR
REGULATOR TERMINAL,

a Y

WATER TEMPERATURE ALARM
LIGHT

$TART BUTTON: WHEN PRESSED. ENERGIZES THE
STARTEA'S SOLENQID WHICH CRANKS THE ENGINE. THIS
BUTTON WILL NOT OPERATE ELECTRICALLY UNLESS THE
PREHEAT BUTTON 1S PRESSED AND HELD AT THE SAME
TIME.

PREHEAT BUTTON: WHEN PRESSED. ENERGIZES THE FUEL
LiFT PUMP AND THE ENGINE'S GLOW PLUGS. AND BYPASSES
THE ENGINE'S OiL PRESSURE ALARM SWITCH. IN ADDITION,
THIS BUTTON ENERGIZES THE START BUTTON.

e
MARINE POWER
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DIESEL FUEL, ENGINE OIL AND ENGINE COOLANT

DIESEL FUEL

Use fuel that meets the requirements or specification of Class
2-D (ASTM), and has a cetane rating of #45 or better.

Care Of The Fuel Supply

Use only clean diesel fuel! The clearance of the components
in your fuel injection pump is very critical; invisible dirt par-
tickes which might pass through the filter can damage these
finely finished parts. It ts important to buy clean fuel, and
keep it clean. The best fuel can be rendered unsatisfactory by
careless handling or improper storage facilities. To assure that
the fuel going into the tank for your engine’s daily use is
clean and pure, the following practice is advisable:

Purchase a well-known brand of fuel.

Install and regularly service a good, visual-type filter/water
separator between the fuel tank and the engine. Raycor 500
EG or 900 FG is a good example of such a filter,

ENGINE OiL

Use a heavy duty engine oif with an API classification of CF
or CG4 or better. Change the engine oil after an initial 50
hours of break-in operation, and every 200 hours of operation
thereafter. For recommended oil viscosity, see the following
chart:

Operating Temperature 0il Viscosity
Above 68°F (20°C) SAE 30 or 10W-30
41°-68°F {5-20°C) SAE 20 or 10W-30

Below 41°F (5°C) SAE 10W-30

A CAUTION: bo not aliow two or more brands of
engine oil to mix. Each brand contains its own additives;
additives of ditferent brands could react in the mixture
to produce properties harmful te your engine.

ENGINE COOLANT

LNIVERSAL recommends a mixture of 50% antifreeze and
50% distilled water. Distilled water is free from the chemi-
cals that can corrode internal engine surfaces.

The antifreeze performs double duty. It allows the engine to
run at proper temperatures by transferring heat away from the
engine Lo the coolant, and tubricates and protects the cooling
circuit from rust and cerrosion. Look for a good quality
antifreeze that contains Supplemental Cooling Additives
(SCAGS) that keep the antifreeze chemically balanced. crucial
to long term protection.

The distilled water and antifreeze should be premixed before
being poured into the cocling circuit.

NOTE: Laok for the new environmentally-friendlv long lasting
antifreeze that is now available.

Antifreeze mixtures will protect against an unexpected freeze
and they are beneficial o the engine’s cooling systemn. They
retard rust and add to the life of the circulating pump seal.

ANTIFREEZE PROTECTION
Antifreeze concentration 23% 30% 35% 50%
Freezing Temperature 14°F 8°F -4°F -40°F
-5°C)  (-13°C) {(-20°C) ¢{-40°C)
COOLANT RECOVERY TANK

A coolant recovery tank kit is supplied with each
UNIVERSAL diesel engine. The purpose of this recovery
tank is to allow for eagine coolant expansicn and contraction
during engine operation, without the loss of coolant and
witheut introducing air into the cooling system. This kit 15
provided and must be installed before running the engine.

et

CODLANT RECDVERY TANK
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PREPARATIONS FOR INITIAL START-UP

PRESTART INSPECTION

Before starting your engine for the first time or after a pro-
longed layoff — check the following items.

] Check the engine oil level; add oil to maintain the level at
the high mark on the dipstick.

[ Check the fuel supply and examine the fuel filter/separator
bowls for contaminants.

(7 Check the transmission fluid level.

NOTE: Refer to the specifications pages in this manual for
fuel, oil, and transmission types and quantities.

COOLANT
RECOVERY
TARK

{M-358 SHOWN)

3 Check the DC electrical systern. inspect wire connections
and battery cable connections.

[ Visually examine the unit. Look for loose ar missing
parts, disconnected wires, unattached hoses, and check
threaded connections.

7 Check the coolant level in the plastic recovery tank and at
the manifold.

NOTE: If the engine has not yer been filled with coolani, refer
to the ENGINE COOLING CIRCUIT section of this manual

-——DIPSTICK

DILFILL

- MAX

(- LOW

: =Unhn:lmll
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STARTING/STOPPING PROCEDURE

STARTING PROCEDURE

Place the transmission in neutral and advance the throttle
controd to stightly open.

A CAUTION: Make certain the transmission is in neu-
tral. Starting in gear could result in serious damage to
your transmission, your boat, and vessels nearby.

Turn the KEY SWITCH 10 the ON position (2 o'clock)

PREHEAT: Depress the PREHEAT switch. The voltmeter and
panel lights, gauges and meters will be activated. The PRE-
HEAT switch should be depressed in accordance with the
following chart:

Temperature/Preheat

Atmospheric Temperature Preheating Time

+41°F(+5°C) or higher Approx. 10 seconds

+41°F(+5°C) 10 23°F (-5°C) Approx. 15 seconds

+23°F{-5°C) or lower Approx. 20 seconds

Limit of continuous use 30 seconds before cranking

START: While sti!l depressing the PREHEAT switch, depress
the START switch. This will engage the starter solenoid.
Upon engine starting, reiease the START switch. Do not
release the PREHEAT switch until the oil pressure reaches
15 psi. Then as long as the high waler temperature and low
oil pressure protective circuits do not activate, the cngime will

remain energized and continue o run.
VOLTAGE

ROTE: When srarting:

A voltage drop will occur
when the preheat switch
is depressed.

Should the engine not start when the START switch is
depressed for 10 to 20 seconds, release both switches and
watt 30 seconds; repeat the procedure above and preheat
longer. Never run the starter for more than 30 seconds.

ACAUT!GH: Prolonged cranking intervals without the
engine starting can result in the engine exhaust system
filling with raw water. This may happen because the
pump is pumping raw water through the raw water cool-
ing system during cranking. This raw water can enter the
engine’s cylinders by way of the exhaust manifold once
the exhaust system fills. Prevent this from happening by
closing the raw water supply through-huli shut-off,
draining the exhaust muffler, and correcting the cause
of the excessive engine cranking. Engine damage resuft-
ing from raw water entry is not 2 warrantable issue; the
owner/operator should keep this in mind.

Once the engine starts, check instruments for proper oil pres-
sure and battery charging voltage.

NOTE: Never artempt to engage the siarter while the engine is
running.

NOYE: Some unstable running may occur in o cold engine.
Depressing the Preheat switch for 10-15 second intervals will
help stabilize the engine RPM until the operating tempera-
ture reaches 170°-190°F (77°-88°C) and a propeller load is
applied 10 the engine. When the engine is running and the
preheat switch is depressed, a charging load on the DC alter-
nator will be discernible.

STARTING UNDER COLD CONDITIONS

Make certain the lubricating oil conforms with the ratings for
the prevailing temperature. Check the table on the engine oil
section of this manual.

The battery should be fully charged to minimize voltage
drop.

Use a sufficient amount of preheat to aid in starting, sce
Temperature/Preheat chart on this page.

STOPPING PROCEDURE

To stop the engine, bring the throitle Lo an idle position and
place the transmission in neutral. Allow the enginc 1o idie for
a few moments 1o stabilize temperatures. Pull the STOP lever
10 shut down the engine. Then turn OFF the key to close
down the electric fuel pump and accessories.

Made cerlain the key switch is in the OFF position (12

o’ clock). If the Key Switch is left ON. the battery will dis-
charge. An engine alarm buzzer is provided to warn the oper-
ator of this condition (Key Switch ON). The best method of
preventing the battery from discharge 1s to remove the key
from the Key Switch after stopping the engine.

ivarsal
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BREAK-IN PROCEDURE

THE FIRST 50 HOURS

Although your engine has cxperienced a minimum of onc
hour of test operations to ensure accurate assembly and
proper operation of all systems. break-in time is required.
The scrvice life of your cagine is dependent upon how the
engine is operated and serviced during its initial 50 hours of
use.

Your new engine requires approximately 50 hours of initial
conditioning operalion to break in each moving part in order
to maximize the performance and servies life of the engine.
Perform this conditioning carcfutly, keeping in mind the fol-
lowing:

1. Start the enpine according to the Starting Procedure sce-
tton in this manual; run the enginc at fast idle while
checking that all sysiems (raw water pump, oil pressure,
battery charging) are functioning.

28]

. Allow the engine to warm up (preferably by running at fast
idle} until the water temperature gauge moves isto the
130°-140°F range.

(v

. While using the vessel, run the engine at varying engine
rpms for the first 25 hours.

4. Avoid rapid acceleration, especially with a cold engine.

5. Use caution not to overload the engine. The presence of a
gray or biack exhaust, and the inability of the engine to
reach its full rated rpm, are signs of an overload.

6. During the next 25 hours, the engine may be operated at
varying engine rpms, with short runs at full rated rpm.
Avoid prolonged idling during this break-in period.

Breaking-in a new engine hasically involves scating the pis-
ton rings to the cylinder walls. This cansot be accomptished
by long periods of running at idle, nor by carly runming at
full rpm. ldle running may giaze the cylinder walls, resulting
in excessive o1l consumption @nd smoky operation.
Excessive speed or heavy over-loading, especially with a
cold engine, may cause scoring of the eylinder walls. produc-
ing similar results. Operate the engine i moderation during
the 50-hour break-in period. (Don’t baby the engine, but do
not abuse it.}

RECOMMENDED RPM RANGES
MODEL IDLE CRUISE MAXIMUM
RPM RPM RPM
M3-20A 1000 - 1209 2500 - 3000 3500 - 3600
M3-20B 1000 - 1260 2500 - 3000 3500 - 3600
M2Z5XPA 1000 - 1200 2100 - 2600 3100 - 3200
M25XPB 1000 - 1260 2000 - 2500 2900 - 3000
M35A 800 - 1060 2100 - 2600 3100 - 3200
M358 800 - 1000 2000 - 2500 2900 - 3000

ROTE: Auempting to reduce idle speed below the minimum
shown may produce unstable engine operation and stalling.

NOTE: The propelier should he cither 2 or 3 blade. It should
allow the engine to reach its maximum rated rpm at full open
throttle underway in forward gear to ensure the availubility
of rated horsepower when needed.

NOTE: Sce the TRANSMISSION section of this manaal for
break-in information on your transmission,

. AUniversal
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THE DAILY ROUTINE

CHECK LIST

Each day before starting your eagine, 1ake a few moments to
run this check list:

OJ Visually inspect the engine for fuel, oil, or water leaks.
{J Check the oil level.

] Check the transmission fiuid level.

[ Check for loose wires at the alternator.

[ Check the starting batteries levei (weekly)

O Check drive belts for wear and proper tension (weekly).

[ Log your engine running time. These hours relate to
scheduled maintenance.

[J Check fuel supply; always keep fuel tank(s) as full as pos-
sible.

3 Look for clean fuel in the fuel/water separator bowl.
[} Check the cootant level in the plastic recovery tank.

NOTE: Excessive loss of coolant indicates a cooling system
leak. Check the entire system. If necessary, use a cooling sys-
tem pressure tester o pressurize the cooling system io locate
the area of leakage. In cases of excessive coolant loss, refill
the system as outlined in the ENGINE COOLING CIRCUIT

section in this manual.

START YOUR ENGINE
NOTE: See STARTING STOPPING PROCEDURE in this

manual for more detailed instructions.

1. Put transmission in neutral, throttle advanced.

2. Turn KEY to the ON position (2 o'clock}

3

4, While pressing PREHEAT, push START.
When engine starts - release START.

Depress PREHEAT {10 to 15 seconds).

Hold PREHEAT untij oif pressure reaches 13 psi and/or
alarm shuts off.

" NOTE: Should engine fail 1o start, wait 30 seconds, repeai the

above procedure, and PREHEAT longer.

6. Altow a few minutes for the engine to warm at a comforl-
able rpm (approx. 1200 rpm), then reduce the rpm, shift
into gear, and getl underway.

A CAUTION: When shifting the transmission, always
reduce the engine rpm to idle, then shiff the transmis-
sion firmly from one direction to another. A slight pause
in neutral will aliow the propeller to slow. Shifting at
high rpm will damage the transmission/damper plate.

nivarsal
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MAINTENANCE SCHEDULE

A WARNING: Never attempt to perform any service while the engine is
running. Wear the proper safety equipment such as goggles and gloves, and
use the correct tools for each job. Disconnect the hatlery terminals when
servicing any of the engine’s BC electrical equipment.

NOTE: Many of the following maintenance jobs are simple but others are more
difficult and may require the expert knowledge of a service mechanic.

CHECK HOURS OF OPERATION
SCHEDULED EACH EXPLANATION OF SCHEDULED
MAINTENANCE DAY 50 100 250 500 750 1000 1250 MAINTENANCE

Fuel Supply il Diesel No. 2 rating of 45 cetane or higher.

Fuel/Water Separator | Check for water and dirt in fuel {drain/replace filter
if necessary},

Engine Qil Level I Qil level should indicate between MAX. and LOW an
dipstick.

Coolant Level O Check at recovery tank; if empty, check at maniold.
Acd coolant if needed.

Drive Belts O Inspact for proper tension (3/8" to 1/2" depression)
and adjust if needed. Check belt edges for wear.

Visua! inspection of Engine [0 | NOTE: Please keep engine surface clean. Check for fuel, oil and water leaks. |nspect wiring

Dirt and oil will inhibit the engine's ability and electrical connections. Keep boits & nuts tight.
lo remain cool. Check for foose belt tension.

Engine Throttle and O O OF O | O] O} Checkfor foose fittings, catter ping, etc.

Transmission Control Lubricate with WD-40 or eguivalent.

Cables and Shutolf Levers

Adjust Engine Idle Speed O Adjust to (750-1200 rpm).

Fuel Filter O O O 1 071 O 1 Initia change at 56 hrs, then change every 250 hrs.

Starting Batleries O Every 50 operating hours check electrolyte leveis

{and House Batteries) and make sure connections are very tight. Clean off
eXCEessive Corrosion.

Engine Oil and Filter 0 Ol Ol o100 S O O nital engine oil & filter change at 50 hrs., then
change both every 100 hours.

*Tarque Cylinder Head At engine overhaul or cylinder head overhaul,

Hold Down Bolls

Lubricate Panel Key ] At first 100 hrs., then each year al winterizing.

Swilch with “Lockeze”

Transmission Fivid ] O] 3] a O | Initial fluid change at 50 hrs., then every 250 hrs.
Or once a year.

Air Cleaner Ortgal o) ot O] Ceanthefilter and element.

Exhaust System . 0O O | Initial check at 50 hrs., then every 500 hrs. Inspect
tor leaks. Check siphon break operation. Check the
exhaust elbow for carbon ang/or corrosion buildup
on inside passages; clean and replace as neces-
sary. Chieck that ail conrections are tight.

Univarsal




MAINTENANCE SCHEDULE

NOTE: Use the engine hour meter gauge to log your engine hours or record your
engine hours by running time.

CHECK HOURS OF OPERATION

SCHEDULED EACH EXPtLANATION OF SCHEDULED

MAINTENANCE DAY 50 {00 250 500 750 100G 1250 MAINTENANCE

Engine Hoses Clolol o) O O O/ Hoseshould be hard & tight. Replace if soft or
spongy. Sheck & tighten all hose clamps.

Heat Exchanger Ol otiotol ol | O Cleanorreplace anode. Cpen heat exchanger end

Zinc Anode cap and clean out debris. Remove avery 1000 hours
for professional cleaning and pressure testing.

Electric Fuel Litt 0 (| O O O O | Cleanat50 hours, then clean every 250 hours.

Pump Filter (if applicable)

Raw Water Pump ] O 1 | Remove pump cover and inspect impeller for wear;
replace if needed. Also replace gasket. Lubricate
hoth when reassembled. Inspect pump for internal
wear, cover plate wear and cam wear.

Coolant System (3 1 | Drain, flush, and refill cooling systern with appro-
priate antifreeze mix.

Fuei Injectors O Check and adjust injection opening pressure and
spray condition (see Engine Adjustments;.

*Starter Molor Od [l | Check solenoid and motor for corrosion. Remove
and lubricate. Clean and lubricate the Starter motor
pinicn drive.

*Preheat Circuit [ [ | Check operation of preheat sclenoid. Remove and
clean glow plugs; check resistance (1.1-1.2 ohms).

*Engine Cylinder 0 [J | tncorrect valve clearance will result in poor engine

Compression and performance; check compression pressure and timing,

Valve Clearance and adjust valve clearances.

DC Alternator O O 0 | Check DC charge fram alternator. Check mounting
bracket; tighten electrical connections.

Heat Exchanger ! Remove, have professionally cteaned and pressure
testad.

*Engine Transmission O Chattering at idle and low rpms is an indication of

Damper Plate gamper plate wear. Remove and replace.

*UNIVERSAL recamemends this service be performed by an autharized mechanic.

J MARME POWER
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ENGINE COOLING CIRCUIT

DESCRIPTION

The engine is fresh waier cooled (engine coolant) by an
engine-mounted heat exchanger. Raw water is pumped
through the heat exchanger by a gear-driven, positive dis-
placement impeller pump. After the raw water cools the
engine coolant in the heat exchanger, it mixes with the
engine’s exhaust gases, cools the exhaust gases, and dis-
charges overboard.

The engine’s coolant is circulated by a belt-driven centrifu-
gal-type metal impeller pump mounted on the front of the
engine. The engine's coclant temperature ts thermostatically
controled.

The enginc’s coolant must be changed according o the main-
tenance schedule in this manual. If the ceolant is allowed 10
become contaminated, i can lead to overheating problems.

ACAUTIQH: Proper cooling system maintenance is
critical; a substantial number of engine failures can he
traced back to cooling system corrasion.

COOLANT
DRAIN

MANIFOLD

COOLANT
RECOVERY
TANK

A coolant recovery 1ank allows for engine coolant expansion
and contraction during engine operation, without any signifi-
cant loss of coolant and without introducing air into the cool-
ing system. This 1ank is best focated at or above the engine
manifold level, and shouid be easily accessible.

PRESSURE CAP

Drain the engine coolant by loosening the drain plug on the
engine biock and opening the manifold pressure cap. Flush
the system with fresh water. then stant the refill process. See
the Parts Identification photos in this manuai for locations.

NOTE: The petcock on the heat exchanger can also be used lo
help drain engine coolant. )

AWABNING: Beware of the hot engine coolant. Wear
profective gloves.

To Refill With Coolant

With the engine running in idle, slowiy pour clean premixed
coolant into the manifold.

NOTE: Open the petcocks on the thermostat housing and heat
exchanger 1o help remove air from the system. When a steady
flow of coolant appears at the drain plug opening, close the
water drain plug and continue to fill the system until the
manifold remains full. Close the petcock on the heat
exchanger when antifreeze flows from it.

Monitor the coolant in the manifold and add as needed. Fill
the manifold to the filler neck and instal! the pressure
cap.The petcock on the thermostat should also be opened
when refilling to allow trapped air tc escape.

Remove the cap on the coolant recovery tank, fill with
coolant mix to halfway between LOW and MAX, and
replace the cap. Run the engine, ciose ail petcocks and
observe the coolant expansion flow into the recovery tank,

After checking for lcaks. stop the engine and allow it 10 cool.
Cootant should draw back into the cooling system as the
engine cools down. Add coolant to the recovery tank if
needed. Clean up any spiiled coclant.

NOTE: Periodically check the condition of the pressure cap.
Ensure that the upper and lower rubber seals are in good
condition and check that the vacuum valve opens and closes
tightly. Carry a spare cap.

I
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ENGINE COOLING CIRCUIT

THERMOSTAT

A thermosiat, located near the manifold at the front of the
engine, controls the coolant temperature as it continuously
flows through the closed cooling circuit. When the engine is
first started the closed thermostat prevents coolant from fiow-
ing (some coolant is by-passed through a hole in the thermo-
stat to prevent the exhaust manifold from overheating). As
the engine warms up the thermostat gradually opens. The
thermostat is accessible and can be checked, cleaned. or
replaced easily. Carry a spare thermostat and gasket.

THERMOSTAT

THERMOSTAT
HOUSING

To Replace the Thermostat

Remove the two cap screws and disassemble as illustrated.
When assembling the new thermostat and gasket put a thin
coat of scalant on both sides of the gasket before pressing in
placc.

Run the engine and check for normal temperatures and that
there are no Jeaks at the thermostat housing.

RAW WATER COOLING CIRCUIT

The raw water flow is created by a positive displacement
impeller pump. This pump draws water directly from the
ocean, lake, or river from a through-hull opening through a
hose to Lthe water strainer. The raw water passes from the
strainer through the pump to a heat exchanger (through the
heat exchanger tubes) where it cools the engine’s circulating
fresh water coolant. The raw water is then discharged into the
water injected exhaust elbow, mixing with, and cooling the
exhaust gasses. This mixture of exhaust gas and raw waler 1s
driven through the stern tube and overboard.

Raw Water Pump

The raw water pump is a self-priming, rotary pump with a
non-ferrous housing and a neoprene impeller. The impelier
has flexible vanes which wipe against a curved cam plate
within the impeller housing, producing the pumping action.
On no account should this pump be run dry as water acts as a
lubricant for the impeller. There should always be a spare
impeller and impeller cover gasket aboard (an tmpeller kit).
Raw water pump impeller failures occur when lubricant (raw
water) is not present during engine operation. Such failures
are not warrantable, and operators are cautioned 1o make sure
raw waier flow is present at start-up.

GASKET RAW WATER PUMP

IMPELLER
HOUSING

nivarsal
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ENGINE COOLING CIRCUIT

Changing the Raw Water Impeller

1. Close the raw water intake.

%]

. Remove the indet and outlet port hoses from the pump,
notiag the port location and positioning.

3. Remove the pump assembly and its gasket from the
engine.
4. Remove the three hex head screws that hold the housing

to the cover.

5. Tap the housing/cover assembly on its side to loosen and
separate the cover from its housing.

6. Remove the cover and its O-ring and remove the impeller
gasket and plate,

7. Remove the retaining ring (circlip) and pry out the
impeller. Take care not to lose the key off the shaft’s key-
way.

ACAUTIBH: if any of the vanes have broken off the
impelier they must be found o prevent blockage in the
cooling circuit. They aften can be found in the heat
exchanger.

8. Replace the gasket, impeller, and O-ring.

5. Apply a fitm of petroleum jelly or silicone to the mner
surface of the impeller housing.

NOTE: Just coat the surface, do not over apply.
10. Install the cover housing over impeller.

11. Install the threc hex screws and lighten.

) WARINE POWER

12. Mount the pump 1o the engine taking care that the cnd
scal and gasket arc in place. Do not tighten the pump
mounting screws, just finger tight.

13. Reassemble the hose connections and open the raw
water intake.

14. Start the engine in idie, this will allow the pump to align
itself with its drive shaft.

15. Stop the engine and tighten the pump assembly mount-
Ing screws.

16. Start and run the engine, check for leaks and check for a
normal operating temperature.

NOTE: Should a failure occur with the pumps internal parts
(seals and bearings) it may be more cost efficient 10 purchase
a new pump. The price of individual parts would almost
match the price of a new pump.

Heat Exchanger

The heat exchanger is a copper tube which encloses a num-
ber of small copper tubes. Raw water is pumped through the
small copper tubes and the freshwater coolant from the
engine is circulated around the copper tubes. The raw water
removes heat from the freshwater coolant. To keep the heat
exchanger operating efficiently, it should be removed from
the engine every 1000 hours 10 be thoroughly cleancd and
pressure tested,

HEAT EXCHANGER

CLEAR OUT
DEBRIS

0-RING

7 i

IINC AMODE = =
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Zinc Anode

A zinc anode or peneil, is located in the raw water cooling cir-
cuit within the heat exchanger. The purpose of the zinc anode
is to sacrifice itself to electrolysis action taking place in the
raw water cooling circuit, thereby reducing the effects of clec-
trolysis on other components of the system. The condition of
the zinc anode should be checked monthly and the anode
cleaned or repiaced, as required. Spare anodes should be car-
ried onboard. The arca in the exchanger where the anode is
located should periodically be cleancd of anode debris.




ENGINE OIL CHANGE

DRAIN THE SUMP

The engine oi) shouid be warm. Remove the oil drain hose
from its attachment brackel and lower it into a container and
allow the oil 10 drain, or attach a pump to the end of the drain
hose and pump out the old oil. Make sure the oil drain hose
is capped and properly secured in its hoider after all the old
oil has been drained.

NOTE: Thread size for the lube oil drain hose capped end is
14 NPT,

Always observe the old oil as it is removed. A yellow/gray
emulsion indicates the presence of water in the oil. Although
this condition is rare, it does require prompt attention i pre-
vent serious damage. Call a competent mechanic if water is
present in the oil. Raw water present in the oil can be the
result of a fault in the exhaust system attached to the engine
and/or a siphoning of raw water through the raw water cool-
ing circuit into the exhaust, filling the engine. This problem
is often caused by the poor location or the lack of an anti-
siphon valve. See UNIVERSAL'S Installation Manual.

OiL DRAIN HOSE

O1L CONTAINER

AWARH!NG: Used engine oil contains harmful conta-
minants. Avoid prolonged skin contact. Clean skin and
nails thoroughly using soap and water. Launder or dis-
card clothing or rags containing used oil. Discard used
oil properly.

APPLY DIL T0 GASKET —

WHEN ASSEMBLING
NEW FILTER.

Replacing the il Filter

When removing the used oil filter, you may find it helpful
and cleaner to punch a holc in the upper and lower portion of
the old filter to drain the oil from it into a container before
removing it. This helps 1o lessen spillage.

NOTE: Do not punch this hole without first loosening the filter
to make certain it will come off!

An automotive filter wrench should be helpful in removing
the old oil filter. Place some paper towels and a plastic bag
around the filter when unscrewing it to catch any oil left in
the filter. Inspect the old oil filter as it is remaoved to make
sure that the rubber sealing gasket comes off with the old oil
filter. If this rubber sealing gasket remains sealed against the
engine block, gently remove it. When installing the new otl
filter element, wipe the filter gasket’s sealing surface on the
engine block free of oil and apply a thin coat of clean enginc
oil to the rubber gasket on the new oit filter. Screw the fiiter
onto the threaded oil filter stub, and tighten the filter firmly
by hand. '

NOTE; Use genuine UNIVERSAL oil filters - generic filters
are not recommended.

REFILL THE OIL SUMP

Add fresh oil through the filler cap. After refilling, run the
engine for a few moments while checking the engine’s oil
pressure. Make sure there is no leakage around the new oil
filter or from the oil drain system, and then stop the enginc.
Then check the quantity of oil with the lube oil dipstick. If
the engine requires additional oil, fill to, but not over. the
high mark on the dipstick.

0l FILTER

SPIN-ON OIL FILTER

MARINE POWER
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REMOTE OIL FILTER

INSTALLATION Always install this kit with the oil filter facing down as illus-
trated.

Contact your UNIVERSAL/WESTERBEKE dealer for more
information. :

This popular accessory is used to relocate the engine’s oii fil-
ter from the engine to a more convenient location such as an
engine room bulkhead.

NOTE: Refer 1o the ENGINE OIL CHANGE page in this NOTE: Westerbeke is not responsible for engine failure due to
manual for instructions on removing the oil filter. incorrect installation of the Remote Oil Filter

To install, simply remove the engine oil filter and thread on

UNIVERSAL's remote oil filter kit as shown., FASTEN SECURELY TO A BULKHEAD
in {SCREWS ARE OWNER SUPPLIED)

APPLY A THIN COAT OF CLEAN O TO THE 0-RING WHEN
INSTALLING THIS KIT. THREAD THE KIT ON, THEN TIGHTEN (BY
HAND) A 3/4 TURN AFTER THE O-RING CONTACTS THE BASE.

APPLY A THIN COAT OF CLEAN OIL TD THE FILTER GASKET
WHEN INSTALLING. ONCE THE FILTER CONTACTS THE BASE,
TIGHTEN 1T A 3/4 TURN.

Univarsal
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FUEL SYSTEM

AWABH!NG: Shut off the fuel valve at the tank when
servicing the fuel system. Take care in catching any fuel
that may spill. DO NOT allow any smoking, open flames
or ether sources of fire near the foel system when ser-
vicing. Ensure proper ventilation exists when servicing
the fuel system.

FUEL FILTERS

The fuel injection pump and the fuel injectors are precisely
manufactured and they must receive clean diesel fuel, free
from water and dirt. To ensure this flow of clean fuel, the fuel
must pass through at least two fuel filters, a fuel/water sepa-
rator and the engine’s spin-on fuel filter. Visually inspect,
¢lean, and change these filters according to the maintenance
scheduie in this manual.

1.
2,

Shut fuel supply off.

Loosen the fuel filter, turning counterclockwise with a fil-
ter wrench.

. Using a rag, wipe clean the sealing face on the housing
bracket 5o the new filter can be seaied properly.

. Lightly oil the sealing O-ring on the new filter. To rein-
stall, turn the filter assembly ciockwise carefully until the
O-ring contacts the sealing surface of the housing bracket.
Turn 2/3 further with the filter wrench,

Turn on the fuel and start the engine. The normal preheat
function should quickly prime the system and the enginc
should start.

NOTE: The cartridge coniains fuel. Take care not to spill it
during disassembly. Perform the PRIMING THE FUEL
SYSTEM dfter replacing the spin-on filter.

— 10 FUEL PUMP

FUEL FILTER

nivarsa
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FUEL WATER SEPARATOR

A primary fuel filter of the water separating type must be
installed between the fucl tank and the engine t0 remove
water and other contaminants from the fuel before they can
be carried to the fuel system on the engine.

Most installers include a type of filter/water separator with
the installation package as they are aware of the problems
that contaminants in the fuel can cause.

A typical fuel filter/water separator is illustrated in this dia-
gram. This is the Raycor Model 500 MA. Keep in mind that
if a water separator type filter is not inslalled betwecen the
fuel supply tank and enginc-mounted fucl system, any water
in the fuet will affect the fuel pump, engine filter, and mjec-
tion equipment. The owner/operator is responsible for making
certain the fuel reaching the engine’s injection equipment is
free of impuritics. This process is accomplished by installing
and maintaming a proper filtration/separation system.

TO ENGINE

FUEL FILTER
WATER/SEPARATOR

DRAIN




FUEL SYSTEM

FUEL ADDITIVES

If fungus or bacteria is causing fuel problems, you should
have an authorized dealer correct these problems. Then use a
diesel fuel biocide to sterilize the fuel (follow the manufac-
turer’s Instructions).

SPARES

While the likelihood of having to service the fuel system al
sea is slim, the possibility does exist. Therefore, we recom-
mend that banjo washers, tnjector seat washers, and a fuel fil-
ter be carried on board at all times. Purchase needed spares
from your local UNIVERSAL dealer or distributor. If a leak
should develop at a banjo washer that cannot be corrected by
a simple tightening of the fitting, replace the sealing washer.

PRIMING (BLEEDING) THE FUEL SYSTEM

The on-engine fuel system: is virtually self priming. Under
ordinary circumstances the engine’s electric fuel lift pump,
which is encrgized by the key switch/preheat button, will
supply a continuous flow of fuel from the tank. This fucl is
drawn through the fuel/water separator to the engine lift
pump, the primary spin-on fuel filter, and the injection pump.

If it becomes necessary to bleed air from the system, use the
following procedure:

Loosen all the high pressure injector lines (not injectors} and
crank the engine starter motor; as fuel spurls from between
the nut and the line, tighten the injector lines in sequence and
then tighten the bleed screw.

NOTE: Do not attempt this procedure on a hot engine.

A WARNING: Always wear protective clothing, safety
glasses and gloves when bleeding high pressure injector
fines.

A WARNING: Do not aliow smoking or open flames
near the fuel system when servicing. Also provide proper
ventilation.

/s

GROUND B CHECK AND CLEAN

FILTER AT OIL CHANGE

FUEL LIFT PUMPS

MARINE POWER

TO FUEL FILTER

CANISTER

FILTER ELEMENT

AIR CLEAKER/SILENCER
{ENGINE M-358 SHOWN)

Air Cieaner/Silencer

Some UNIVERSAL engines use a replaceable air filter ele-
ment wrapped around a metal canister. This element can be
removed and brushed off or cleaned with an air hose. When
it become too contaminated it can be replaced. The canister
with its interior element should also be removed and cleaned
periodically. Simply wash the assembied unit in a non-flam-
mable cleaning solvent. Use this same cleaning procedure (or
other UNIVERSAL air cleaners that use a similar type canis-
ter.

NOTE: To operate efficiently a diesel engine nust intake o
continuous volume of clear air. Hard starting, an erratic idle,
and black exhaust smoke are all symptoms af a restricted air
intake.

ivarsal




DC ELECTRICAL SYSTEM

DESCRIPTION

The charging system consists of an alternator with a mounted
voltage regulator, an engine DC wiring harness, a mounted
DC circuit breaker, and a battery and connection wires.
Because of the use of integrated circuits (1Cs) the electronic
voltage regulator is very compact and is mounted internally
or on the back of the altermator.

Alternator Troubleshooting

If you suspect that the alternator is not producing enough
voltage to charge the engine’s battery, check the following:

A WARNINGE: A failed alternator can become very
hot. Bo nat touch until the alternator has cooled down.

[T] Make certain your alternator is securely mounted.
[] Check the drive belts for proper tension.
[ inspect for loose or disconnected wires at the alternator.

NOTE: Axu isolator with a diode, a solenoid, or a battery
selector switch is usually mounted in the circuil to isolate the
batieries so the starting battery is not discharged along with
the house batteries. If the isolator is charging the starting
battery but not the house battery, the elternator is OK and
the problem is in the battery charging circuit.

A WARNING: shut off the engine battery switch or
disconnect from the battery when working on the engine
electrical system.

Checking for Proper Voitage

If you suspect the alternator has failed perform the following
tests with the engine off:

1. Using a voltmeter, connect the voltmeter red wire clip to
the output terminal B+.

2. Connect the voltmeter negative wire to any ground on the
engine.

3. Check the battery voltage. It should read 12 to 12 volts.

4. Check the voltage between the alternator (+) positive ter-
minal B and any engine ground. i the circuit is good, the
voltage at the alternator should be the same as the battery
(usless there’s an isolator in the circuit, then the reading
would be zera).

A CAUTION: 7o avoid damage fo the batlery charging
circuil, never shut off the engine battery switch when
the engine is running!

nivarsa
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A WARNING: Before starting the engine make certain
that everyone is clear of moving parts! Keep away from
sheaves and belts during test procedures.

5. Start the engine.

6. The voltage reading for a properly operating aiternator
should be between 13.5 and 14.5 volts. It your alternator
is over- or undercharging, have it repaired at a reliabic
service shop.

NOTE: Before removing the alternator for repair, use your
voltmeter to ensure that 12 volts DC "excitation is present at
the R terminal if the previous test showed only battery volt-
age at the B output terminal,

110 RED

TYPICAL UNIVERSAL 51 AMP
ALTERNATOR CONNECTIONS

# 10 RED
GROUND

DPTIONAL 72 AMP
ALTERNATOR CONNECTIONS




DC ELECTRICAL SYSTEM

ENGINE 12 VOLT DC CONTROL CIRCUIT

The engine has a 12 volt DC electrical control circuit that s
shown on the wiring diagrams that follow. Refer 10 these dia-
grams when troubleshooting or when servicing the DC elec-
trical sysiermn on the engine.

DRIVE BELT ADJUSTMENT

A CAUTION: Drive belts must be properly tensioned.
Loase drive belts will not provide proper alternator
charging and will eventuafly damage the alternator.
Drive belts that are too tight will pull the alternator
out of alignment and/or cause the alternator to wear
out prematurely.

Belt tension adjustment is made by pivoting the alternator on
its base mounting bolt.

1. Loosen the alternator adjusting strap bolt and the base
mounting bolt.

2. Pivot the alternator on the base mounting bolt to the left or
right as required.

3. Tighten the base mounting bolt and the adjusting strap
bolt.

4. Operate the engine for about 5 minutes at idle, then shut

down and recheck belt lens%
- N -

BELT TENSION

APPROXIMATELY
172" BEFLECTION

BATTERY CARE

Review the manufacturer’s recommendations and then estab-
lish a systematic maintenance schedule for your engine start-
ing batteries and house batteries.

{73 Monitor your voltmeter for proper charging during engine
operation.

[J Check the electrolyte level and specific gravity with a
hydrometer.

[ Use only distilled water to bring electrolytes to a proper
level.

7] Make certain that battery cable connections are ciean and
tight to the battery posts (and to your engine).

[ Kcep your batteries clean and free of corrosion

21

A WARNING: Suifuric acid in lead batteries can
cause severe burns on skin and damage clothing. Wear
protective gear.

A CAUTION: When guick charging the battery with an
external charger, be sure to disconnect the battery
cables from the battery so the quick charge doesn’t
tdamage the alternator diodes.

GLOW PLUGS

The glow plug is 2 small heater instalied in each pre-combus-
tion chamber. They run off the engine starting battery and
become red hot when activated.

The glow plugs are wired through the preheat solenoid.
When preheat is pressed at the control panel this solenoid
should “click” on and the glow plug terminal should begin 10
get hot,

Glow plugs can be checked by unscrewing and holding them
against a good ground {engine block) and tuming them on,
The tip shouid glow red hot. You can also use an ammeter to
test the power drain (8 to 9 amps per plug}, or an ochmmeter
to test reststance (1.1 10 1.2 ochms).

A WARNING: These glow plugs will become very hot
to the touch. Be careful not to burn your fingers when
testing plugs.

Re-install the plugs in the engine and test them again. The
plugs should get very hot {at the terminal end) with 20 to 25
seconds. If the plugs dor’t heat up quickly, check for a short
circuit.

MARINE POWER

A CAUTION: Do not keep glow plug on for more than
30 seconds.

- GLOW PLUG
TERMINAL

PREHEAT GLOW PLUGS




DC ELECTRICAL SYSTEM
WIRING DIAGRAM #31944

This diagram illustrates the 12 VDC negative ground electrical circuit.
Two optional instrument pancls are also shown: the Captain Panel and the
Admiral Panel.
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DC ELECTRICAL SYSTEM
WIRING SCHEMATIC #31944
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ENGINE ADJUSTMENTS

THROTTLE AND STOP ASSEMBLY

The throttle and engine stop levers are located on the out-
board side of the engine just below the fuel injection pump.
Brackets are provided for owner-installed push-pull cables
that run to the steering station.

The throttle high speed adjustment has been factory set and is
wire locked. The throttle idle screw is adjustable.

These levers and brackets should be periodically lubricated
and checked for loose fastenings.

STOP LEVER \

MODELS M3-20

\

HIGH SPEED ADJUSTMENT
(FACTORY SET)

MODELS M-25 & M-35

VALVE CLEARANCE ADJUSTMENT

NOTE: Valve adjustment should not be necessary under nor-
mal operating conditions. These adjustments, when required,
should be performed by an authorized mechanic.

Remove the valve rocker cover to expose the engine’s valve
train. Remove the glow plugs from each of the cylinders to
enable the engine to be easily rotated by band to position
¢ach cylinder for valve adjustment.

Valves are adjusted with the piston in the cylinder being
adjusted at TDC (Top Dead Center) of its compression stroke.
Each cylinder is adjusted following the engine’s firing order.

HIGH SPEED ADJUSTMENT
(FACTORY SET)

| THROTTLE LEVER

Firing Orders
3 Cylinder Models 1-3-2
4 Cylinder Modeis 1-3-4-2

Adjust the valves beginning with Cylinder #1. Rotate the
crankshaft slowly and observe the operation of the valves for
Cylinder #1. Watch for the intake valve to open indicating the
piston is on its intake stroke (the piston is moving down in the
cylinder). Continue to rotate the crankshaft sfowly and look
for the intake valve to close. The piston is now starting its
compression stroke (the piston is moving up in the cylinder
towards TDC).

[Ht”
l] ITC MARKS
e

TIMING
MARK

Watch the timing hole in the bell housing for timing numbers
to appear. Position the ITC Mark in alignment with the notch
in the timing hole. The piston in Cylinder #1 is at TDC.

Adjust the valves in Cylinder #1.

£.05-0.07"
{0.14-B.18mm)}
Cald Engine

Proceed 10 the next cylinder in the firing order.

Three cylinder models

Rotate the crankshaft 240° in the normal direction of rotation
and adjust the #3 Cylinder’s valves. Rotate the crankshaft
another 240° and adjust the #2 Cylinder’s valves.

Four cylinder models

Rotate the crankshaft 180° in the normal direction of rotation
and adjust the #3 Cylinder’s vaives. Rotate the crankshaft
another 180° and adjust the #4 Cylinder’s valves. Rotate the
crankshaft another 180° and adjust the #2 Cylinder’s valves.

A Anivarsal
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WATER HEATER CONNECTIONS

WATER HEATER INSTALLATIONS

This engine is equipped with connections for the plumbing of
engine coolant to heat an on-board water heater. The water
heater should be mounted in a convenient location cither in a
high or low position in relation to the engine, so that the con-
nectling hoses from the heater to the engine can run in a rca-
sonably direct jine without any loops which might trap air.

Hoses should rise continuously from their low point at the
heater to the engine so that air will rise naturally from the
heater to the engine. If trapped air is able 1o rise to the heater,
then an air bleed petcock must be instalied at the higher fit-
ting on the heater for bieeding air while filling the system.

NOTE: /f any poriion of the heating circuit rises above the
engine’s closed cooling system pressure cap, then a pressur-
ized {aluminum)} remote expansion tank must be installed in
the circuit to become the highest point. Tee the remote expan-
sion tank into the heater circuit, choosing the higher of the
two connections for the return. Tee at the heater, and plumb a
single line up to the tank’s location and the other back to the
engine’s return. Install the remote expansion tank in a con-
venient location so the fresh water coolant level can easily be
checked. The remote expansion tank will now serve as a
check and system fill point. The plastic coolant recovery tank
is not used when the remote expansion tank kit is installed,
since this tank serves the same function.

The pressure cap or the engine’s manifold should be
instailed afier the engine’s cooling system is filled with
coolant. Finish filling the cooling system from the remote
tank after the system is filled and is free of air and exhibits
good coolant circulation. During engine operation, checking
the engine's coolant should be done at the remote tank and
not at the engine manifold cap. The hose connection from the
heater to the remote expansion tank should be routed and
supported so it rises conuinuously from the heater 1o the tark,
cnabling any air in the system o rise up to the tank and out
of the system.

NOTE: Air bleed percocks are located on the engine’s heat
exchanger and on the thermostat housing. Open these pel-
cocks when filling the engine’s fresh water system to allow
air in the coolant circuit to escape. Close tightly after all the
atr is removed.

THERMOSTAT HOUSING

HEATER BELOW THE ENGINE

REMOTEE

HEATER ABOVE THE ENGINE TANK

THERMOSTAT
HOUSING

REATER

WATER
HEATER

PETGCOCK

) MARINE POWER
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The following trouble shooting chart describes certain prob-
iems, the probable causes of the problems, and the recom-

mendations ¢ overcome the problems.

ENGINE TROUBLESHOOTING

NOTE: The engine’s electrical system is protected by a 20-
Ampere manual reset circuit breaker located on the bracke!

on the left side of the engine. The preheat solenoid is
mounted on the same bracket.

_ Prahlem Probable Cause Verification/Remedy
Key switch on. PREHEAT switch 1. Battery Switch not on. 1. Check switch and/or battery connections.
depressed: no pansi indications;
fue! solenoid or electrical fuel pump 2. 20-Amp circuit breaker tripped. 2. Reset breaker; if breaker trips again. check preheat solenoid
cirguit and eheck circuit for shorts to ground.
3. 10-Amp breaker tripped. 3. Check voltage at and after breaker.
4. Loose battery connecticns. 4. Check (+) connection to starter soienoid and {-) connection to
engine ground stud. Check battery cable connections.
5. Preheat solencic not operating. 5. Check soienoid.
Key switch on, PREHEAT switch 1. Conrection to solenoid faulty. 1. Check connection &t solenoid.
depressed: START switch depressed;
ro starter engagement. 2. Faulty START switch, 2. Check switch with ohmmeter.
3. Faulty sclenoid. 3. Check that 12 voits are present at starter solencid activation
connection.
4. Loose battery connecticns. 4, Check (+} connection to starter solenoid and {-) connection 1o
engine ground slud, Check battery cable connegtions.
5. Low batteries. 5. Check battery charge state.
Engine cranks, but does not 1. Faulty fueling system. 1. Check that fuel vatves are open.
start.
2. Preheat scienoid fauity. 2. Chack solenoid.
3. Low compression. 3. Compression test the engine.
Engine can't be stopped. 1. Faulty shut-off lever at engine. 1. Reconnect shut off lever
2. Push-pull shut off cable from steering 2. Reconnect push-pull cable.
station to engine disconnectad.
Engine stops. 1. Fuel §ift pump failure. 1. Fuel litt pump should make a gistinct ticking scund. Replace
pump with spare.
2. Switches and/or wiring loose 2. Inspect wiring for shor circuits and koose connections.
or disconnected, Inspect switches for proper operaticn.
3. Fuel starvation. 3. Check fuel supply, fue! valves, fuel fitt pump.
4. 20 Amp circuit Dreaker tripping. 4. Check for high DC amperage draw during operation.
Ensure breaker is not overly sensitive to heat which would
cause tipping.
5. Exhaust system is restricled. 5. Check for blockage. collapsed hose, carbon Duildup at
exhaust eibow.
6. Water in fuel. §. Pump water from fuel tark{s); change filters ang
pleed fuel system.
Battery not charging 1. Alternator drive. 1. Check drive beit tension. Aternater shouid turn freely. Check

for foose connections. Check output with voltmeter. Ensure 12
volts are present at the £xc terminal

Universal
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ENGINE TROUBLESHOOTING

Problem

Probable Cause

Verification/Remedy

Battery runs down.

1. Gil Pressure switch.

2. High resistance ieak to ground.
3. Low resistance leak.

4, Alternator.

5. Poor battery connections.

Observe if gauges and panel lights are activated when engine is
not running. Test the oil pressure switch.

Check wiring. Insert sensitive (Q - .25 amp) mete in battery lines.
(Do not start engine.} Remave cennections and repiace after short
is located.

3. Check alt wires for temperature rise to locate the fault.

4. Disconnect alternator at cutput, after a good battery charging. i

leakage stops, remove alternater and bench test. Repair or repiace.
Check cable conrections at baltery.

Engine overheats.

NOTE: Shut engine down immediately.

1. Raw water not circulating.
2. Coolant not circulating.

2a.
2b.

2.

2d.
2e.

. Broken er loose belt al raw water pump.

Raw water pump failure. Check impefler — replace.
Obstruction at raw water intake or raw water filter.

Trermostat — remove and test in hot water.
Reptace thermoestat.

Loss of coalant — check hoses, hose clamps, drain piug, etc. for
teaks,

Broken or loose belts — tighten/replace.

Air leak in system; run engine and open £ooling System petcocks,
heat exchanger, manifold, etc. to bleed air, Add coclant as needed.

Exhaust smoking probiems

1. Blue smoke.

2. White smoke.

3. Black or gray smoke.

2a.

3a.

3b.

3c.

3d.
3e.

. Incorrect grade of engine Gil.
1a.

Crankcase is overfilled with engine oil {oil is blowing cut through
the exhaust).

Engine is running cold.
Faulty injector or incorrect injector timing.
Improper grade of fuel.

Fuel burs incomplete due 1o high back pressure in exhaust or
insufficient air for proper combustion (Check for restrictions in
exhaust system; check air intake).

mproperly timed fuel system, misadjusted valves or pooy
COMPIEsSion.

Lack of air — check air inizke and air filter. Check for proper
ventiation.

Qverload.
Propeller.

Transmission will not shift in or out
of gear, or drive the vessel.

1. Transmission failure.

ia.

1b.
1c.
1d.

Check cable connections at steering station and at
transmission laver.

Check transmission fiuid.
Check shaft couplings or engine damper plate.
Check engine's damper plate.

Excessive vibration

1. Fauity engine alignment

2. Cutless bearings, support strut and
propeller coutd ali be suspect.

1.

1a.

2.

Check the shaft/transmission coupling.
Inspect ail engine mounts,
Inspect propeller and shaft.

MARINE POWER
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CONTROL PANEL TROUBLESHOOTING
MANUAL STARTER DISCONNECT (TOGGLE SWITCHES)

NOTE: The engine control system is protected by a 20 amop manual reset circuit breaker
located on the engine as close as possible 1o the power source.

Problem Probable Cause

Verification/Remedy

—

PREHEAT depressed, no panel indications . Dil Pressure switch,

fuet solenoid, electric fuel pump and

1. Check switches and/or batiery connections.

4. Faulty alternator.

preheat solensid not energized. 2. 20 amp circuit breaker tripped. 2. Reset breaker. |f opens again, check preheat solenoid circuit
and run circet tor shosts o ground.
START SWITCH DEPRESSED, no starter 1. Cornection to solenoid faulty. 1. Check connection.
engagement.
2. Faulty switch 2. Check switch with phmmeter.
3. Fauity sclenoid. 3. Check that 12 voi:ts are present at the solenoid connection.
4. {.o0se battery connections. 4. Check battery connections.
5. Low battery. 5. Check battery charge state.
N0 IGNITION, cranks, does not stant. 1. Faulty fueling system. 1. Check for fuel.
2. Check for air in the fuel system. 2. Allow system to bleed.
3. Faulty fyel fift pump. 3. Replace fuel fi*t pump.
NOT CHARGING BATTERY 1. Faulty alternator drive. 1. Check the drive bell and its tension. Be sure the afternator
turns {reely. Check for ingse connections. Check the
output with a voitmeter. Ensure 12V are present at the
reguiator ferminal.
BATTERY RUNS DOWN 1. (il pressure switch. 1. Observe if the guages and panel lights are activated when the

2. High resistance leak to ground.

3. Low resistance leak to ground.

engine is aot running. Test the oil pressure switch.

2. Check the wiring. Insert sensitive (0-.25 amp) meter :n battery
lines {Do NOT start engine). Remove connections and replace
after short is located.

3. Check all wires for temperature riuse to locate the fault.

4. After a good battery charging, disconnect altemator at output.
if leakage stops. Remave aiternator and benck test. Repair or
replace.

TROUBLESHOOTING WATER TEMPERATURE AND OIL PRESSURE GAUGES

If the gauge reading is other than what is normally indicated
by the gauge when the instrument panel is energized, the first
step is to check for 12 volts DC between the ignition (B+)
and the Negative (B-) terminals of the gauge.

Assuming that there is 12 volts as required, leave the instru-
ment panel energized (key switch on) and perform the
following steps:

1. Disconnect the sender wire at the gauge and see if the
gauge reads zero, which is the normal reading for this situa-
tiomn.

2. Connect the sender terminal at the gauge to ground and
sce if the gauge reads full scale, which is the normal reading
for this situation.

If both of the above gauge tests are positive, the gauge is
undoubtedly OK and the problem lies either with the conduc-
tor from the sender to the gauge or with the sender.

If either of the above gauge tests are negative, the gauge is
probably defective and should be replaced.

Assuming the gauge ts OK, check the conductor from the
sender to the sender terminal at the gauge for continuity.

Check that the engine block is connected to the ground.
Some starters have isolated ground terminals and if the bat-
tery is connected to the starter {both plus and minus termi-
nals), the ground side will not necessarily be connected to the
block.

_Unlvarsal
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TACHOMETER TROUBLESHOOTING

TACHGMETER/HOURMETER

The tachometer/hourmeter used in propulsion engine instru-
ment panels contains two separate electrical circuits with a
commeon ground. One circuit operates the hourmeter and the
other the tachometer. The hourmeter circuit operates on 12
voits alternator charging voitage supplied to the (+) terminal
on the back of the instrument.

The tachometer circuit operates on AC voltage 6 - 8 volts, fed
from one of the diodes in the alternator and supplied to the
“tach inp.” terminal while the engine is running, and the
ahiernator producing battery charging voltage 13.0 - 14.8
voits DC.

The following are procedures to follow when troubleshooting
a fault in either of the (wo circuits in a tachometer/hourmeter.

Hourmeter inoperative

Check for the proper DC voltage between (+) and (-) termi-
nals.

a. Voltage present — meter is defective — repair or replace.

b. Voltage not present — trace (+) and (-} electrical connec-
tions for fault. (Jump 12 volts DC to meter (+) terminal 10
venfy the operation.)

Tachometer Inoperative

a. Voltage present — atternpt adjusting meter through cali-
bration access hole. No resuits, repair or repiace meter.

b. AC voliage not present — check for proper alternator DC
outpul voltage.

¢. Check for AC voltage at tach terminal on alternator to
ground.

d. Check electrical connections from “lach inp.” terminal to
alternator connection.

Tachometer Sticking

a. Check for proper AC voltage between “tach inp.” terminal
and (-} lerminal.

h. Check for good ground connection between meter (-} ter-
minal and alternator.

¢. Check that alternator is well grounded to enging block at
alternator pivot bolt,

Calibration

2. With a hand-held tach on the front of the crankshaft pui-
ley retaining nut or using a strobe type tach, rcad the front
crankshaft pulley rpm.

b. Adjust the tachometer with a small Phillips type screw-
driver through the calibration access hole in the rear of the
tachometer. Zero the tach and bring it to rpm set by using
a strobe or hand tach (verify rpm at idle and at high speed
1500 - 2500 - 3000 rpm). Adjust the tach as needed.

NOTE: Current model tachometers use a coarse adjustment
dial to set the tachometer 1o the crankshafi pulley rpms. The
calibrating screw is then used for fine tuning.

TACH INP

CALIBRATE

{-) TERMINAL

(-) GROGUND

LIGHT

JUMPER WIHE
COARSE ADHUISTMENT
{-) TERMINAL
GURRENT TACHOMETER
{+) TERMINAL
FINE CALIBRATING o, TACH INP
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HBW TRANSMISSION

INITIAL OPERATION

All HBW marine transmissions are test-run on dynamometer
with the engine al the factory prior to delivery.
For safety reasons the fluid is drained before shipment.

Fill the gearbox with Automatic Transmission Fluid
(DEXRON M or DEXRON HI). The fluid level shouid be up
to the index mark on the dipstick. To check the fluid level,
just insert the dipstick, do not screw it in. Screw the dipstick
into the case after the fluid level is checked, and tighten, Do
not forget the sealing ring under the hexhead of the dipstick.
Check for leaks and change the fluid after the first 50 hours.

TRANSMISSION

T0 GHECK FLUID LEVEL
: IN DPERATION

FLUID LEVEL

DRAIN PLUG

GEARBOX OPERATION

The neutral position of the operating iever on the control
console must coincide with the neutrai position of the actuat-
ing lever on the transmission. Shifting is initiated by a cable
or rod linkage via the actuating lever and an actuating cam.
The completion of the gear changing operation is servo-auto-
matically controlied within the gear. Gear changing should be
smooth, not too slow, and continuous (without interruption).
Direct changes from forward to reverse are permissible, since
the multiple-disc clutch permits gear changing at high rpm,
including sudden reversing at top speeds in the event of
danger.

DIPSTICK FLUID LEVEL

WHEN UNDER SAIL OR BEING TOWED

Rotation of the propeller without load such as when the boat
is sailing, being tawed, or anchored in 2 river, as well as
operation of the engine with the propelier stopped (for charg-
ing the battery), wiil have no detrimental effects on the
tranmission

NOTE: When the boat is sailing (engine off), the gear lever
can be set in the neutral position, the propeller (now at idle)
can free wheel without causing any problem.

Univarsal

Locking the Prop

If you prefer to lock the propeller when sailing, simply shift
into reverse. Do not shift inte forward gear. {Locking the
propeller shaft by an additional brake is unnecessary). Return
the shift lever to neutral before stasting the enginc.

A WARNING: Ds not start the engine with the
transmission in gear. Always return the shift lever
tooneutral!

CONTROL CABLES

The transmission is suitable for singie lever remote control.
Upon loosening the retaining screw, the shift Jever can be
moved to any position required for the control elements
(cable or rod linkage). Make certain that the shift lever docs
not contact the shift lever cover plate: the minimum distance
between lever and cover should be 0.5mm.

The control cable or rod should be arranged at a right angle
10 the shift lever when in the neutral position. The neutral
position of the operating lever on the control console should
coincide with the neutral position of the shift fever on the
gear box.

The shifting travel, as measurcd at the pivot point of the shift
lever, between the neutral position and end positions A and B
should be at least 35mm for the outer and 30mm for the
inner pivot point.

A greater amount of shift lever travel is in no way detrimen-
tal, and is recommended. However, if the shift lever travel is
shorter, proper clutch engagement might be impeded which,
in turn, would mean premature wear, excessive heat genera-
tion and clutch plate failure. This would be indicated by slow
clutch engagement or no engagement at all.

NOTE: Check for proper shift lever iravel at least each scason.

NEUTRAL
FORWARD Y REVERSE

CABLE BRM A B
R/

\ll\lli\l\l\\

OFcoNTROL smmus
CABLE™

7!

COUNTER CLOCKWISE

TRANSMISSION COVER PLATE

e

DO NOT LOOSEN
THESE FOUR BOLTS




HBW TRANSMISSION

A WARRNING: The position of the cover plate under-
neath the actuating lever is factory-adjusted 1o ensure
equal shift lever travel from neutral position to A and B.
If this side shift cover is removed or in any way tam-
pered with, the transmission warranty will be void.
Authorized Hurth personnel only may adjust or remove
this cover.

NOTE: When installing the gearbox, make certain thar shifting
is not impeded by restricted movability of the Bowden cable
or rod linkage, by unsuitably positioned guide sheaves, too
small a bending radius, erc. A shift cable attachment is pro-
vided with each transmussion.

MAINTENANCE
Transmission Fluid

To ensure trouble-free operation of the gearbox, only use
Automatic Transmission Fluid {ATF), (Dexron II or I}

Capacity

Add the fluid quantity for the proper model ransmission to
the gearbox. After filling, check the fiuid level with the dip-
stick. Adjust level as needed. Install the dipstick with the
sealing washer, operate unit, check fluid, check for leaks.

Transmission Fluid Quantity
HBW 50 (.29 Quarts {0..30 Liters}
HBW 100 0.33 Quarts {C.35 Liters)
HBW 150 0.59 Quarts {0.56 Liters)
HBW 150V 1.10 Quarts {1.05 Liters)
HBW 250 1.84 Quarts (1.75 Liters)
Fluid Change

Change the fluid for the first time after about 50 hours of
operation, then every 250 operating hours or at least once a
year or when you change engine oil. When changing the
fluid, also check the gearbox cooling device and clean or
replace it as necessary.

ROTE: When changing the fluid, take care not to lose the
drain plug sealing washer. The drain plug will leak without
this sealing washer.

Checking the Bowden Cable or Rod Linkage

The Bowden cable or rod linkage should be checked at regu-
lar intervals. Check the neutral position of the operating lever
(on the control console) and the actuating lever (on the gear-
box). The minimum lever travel from the neutral position to
the operating positions (0 - A = 0 - B) should be 35mm for
the outer and 30mm for the inner pivot point. Make centain
that these minimum values are safely reached. Check the
cable or red linkage for casy movability and proper attach-
ment.

Prapeller Shatt Alignment

The engine’s transmission must be exactly aligned with the
propeller shaft. Misalignment witl create cxcessive shafl and
bearing wear and can cause the transmission’s rcar seal o
leak fluid.

The shaft/transmission coupling alignment should be checked
periodically and always when the boat is being recommis-
sioned after winter storage.

Lay-up/Winterize

If the transmission is not used for periods of more than one
year, it should be completely filled with transmission fiuid to
prevent carrosion. Protect the input shaft and the output
flange by mecans of an anticorrosive coating, as required.

HBW TRANSMISSION SPLINE

SO

> 3 N
oo \\

SHAFT

COUPLING
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LAY-UP AND RECOMMISSIONING

LAY-UP

Many owners rely on their boatyards to prepare their craft,
including engines and generators, for lay-up during the off-
season or for long periods of inactivity. Others prefer to
accomplish lay-up preparation themselves,

The following procedures will allow you to perform your
own lay-up and recommissioning, or you may use them as a
check list for others. These procedures should afford your
engine protection during a lay-up and also help familiarize
you with the maintenance needs of your engine.

1f you have any questions regarding lay-up procedures, call
your local servicing dealer; he will be more than willing to
provide assistance.

PROPELLER SHAFT COUPLING

The transmission and propetler half couplings should always
be opened up and the bolts removed when the boat is hauled
out of the water or moved from land to water, and during
storage in a cradle. The flexibility of the boat ofter puts a
severe strain on the propeller shaft or coupling, or both, while
the boat is taken out or put in the water. In some cases, the
shaft has actually been bent by these strains, This does not
apply to small boats that are hauled out of the water when
not in use, unless they have been dry for a considerable
period of time.

FRESH WATER COOLING SYSTEM

A 50-50 solution of antifreeze and distilled water is recom-
mended for use in the freshwater cooling system at all times.
This solution may require a higher concentration of
antifreeze, depending on the area’s winter ciimate. Check the
solution to make sure the antifreeze protection is adequate.

Should more antifreeze be needed. drain an appropriate
amount from the engine block and add a more concentrated
mixture. Operate the engine to ensure a compiete circulation
and mixture of the antifreeze concentration throughout the
cooling system. Now recheck the antifreeze solution’s
strength.

LUBRICATION SYSTEM

With the engine warm, drain ali the engine oil from the oil
sump. Remove and replace the oil filter. (Place some paper
towels and a plastic bag around the filter to catch the oil dui-
ing its removal.)

When installing the new oil filter, be sure to apply a small
amount of oil on the rubber sealing gasket at the base of the
filter. Fill the sump with the correct amount of oil for your
engine model. (Refer to the SPECIFICATIONS section of this
manual.) Use an oil with an API specification of CF or CG4
or better. Run the engine and check for proper oil pressure
and make sure there are not Jeaks. Stop the engine, check oil
level and add oif as needed to bring level to dipstick full
mark.

A CAUTION: Do not ieave the engine’s old engine oil
in the sump over the Iay-up period. Engine oif and com-
bustion deposits combine te produce harmfui chemicals
which can reduce the life of the engine’s internal parts.

FUEL SYSTEM

Top off your fuel tanks with No. 2 diesel fuel. Fuel additives
should be added at this time to control algae, and a fuel con-
ditioner such as STABIL. Care should be taken that the addi-
tives used are compatible with the primary filter/water
separator used in the systemn. Change the element in your pri-
mary fuel filter/water separator, if the fuel system contains
one, and clean the separator sediment bowl.

Change the fuel filter elements on the engine and bleed the
system as needed. Start the engine and aliow it to run for 5-
10 minutes to make sure no air is left in the fuel system.
Check for any leaks that may have been created in the fuel
system during this servicing, correcting them as needed.

RAW WATER CIRCUIT

Close the through-hull fitting: Remove the raw water intake
hose from the fitting. Place the end of this hose into a 5-gal-
ion bucket of clean fresh water. Before starting the engince,
check the zinc anode found in the heat exchanger on the
engine and clean or replace it as required. Clean the raw
water strainer, if one is installed in the inside of the hull.

Start the engine and allow the raw water pump ¢ draw fresh
water through the system. When the bucket is empty, stop the
engine and refill the bucket with an antifreeze solution
slightly stronger then needed for winter freeze protection in
your area.

Start the engine again and allow all of this mixture to be
drawn through the raw water system. Once the bucket is
empty, stop the engine. This antifreeze mixture should pro-
tect the raw water circuit from freezing during the winter lay-
up, as well as providing corrosion protection,

Remove the impeller from your raw water pump (some
antifreeze mixture will accompany it, so caich it in a bucket).
Examine the impeller. Acquire replacement. if needed. and a
cover gasket. Do not replace the impeller {into the pump)
until recommissioning, but replace the cover and gasket.

Univarsal




LAY-UP AND RECOMMISSIONING

STARTER MOTOR

Lubrication and cleaning of the starter drive pinion is advis-
able, if access 10 the starter permits its removal. Make sure
the battery connections are shut off before attempting to
remove the starter. Take care in properly replacing any elec-
trical connections removed from the starter.

CYLINDER LUBRICATION

it is not necessary to remove the glow plugs from the cylin-
der head to squirt light engine oil into the cylinders for the
few months of normal lay-up. However, if you anticipate a
longer lay-up period (12 months or more), we recommend
that this procedure be performed. The light oil in the cylin-
ders will prevent the pistons’ rings from sticking to the cylin-
der walls. With oil in the cylinders, turn the engine over by
hand two revolutions.

TRANSMISSION

Check or change fiuid in the transmission as required. Keep
full 1o prevent corrosion. Wipe off grime and grease and
touch up unpainted arcas. Protect coupling and output flange
with anticorrosion coating.

SPARES

Lay-up time provides a good opportunity to inspect your
UNIVERSAL engine to see if external items such as drive
belts or coolant hoses need replacement. Check your basic
spares kit and order items not on hand, or replace those items
used during the lay-up, such as fiiters and zinc anodes.

BATTERIES

If batteries are to be left on board during the lay-up period,
make sure they are fully charged and will remain that way, to
prevent them from freezing. If you have any doubt that the
batterics wil not remain fully charged, or that they will be
subjected to severe environmental conditions, remove the
batteries and store them in a warmer, more compatible envi-
ronment.

A WARNING: Lead acid batteries emit hydrogen, a
highly explosive gas, which can be ignited by electrical
arcing or lighted tehacco products. Do not smoke or
afiow an open flame near the battery being serviced.
Shut off all electrical equipment in the vicinity to pre-
vent electrical arcing during servicing. Wear rubber
gloves, a rubber apron and eye protection when servic-
ing batteries.

RECOMMISSIONING

The recommissioning of your UNIVERSAL engine after a
seasonal lay-up generally follows the same procedures as
those presented in the PREPARATIONS FOR STARTING
section regarding preparation for starting and normal starts.
However, some of the lay-up procedures will need to be
counteracted before starting the engine,

1. Remove the oil-soaked cloths from the intake manifold.

2. Remove the raw water pump cover and gasket. Discard
the gasket. Install the raw water pump impeller removed
during lay-up {or a replacement, if required). Install the
raw waler purnp cover with a new cover gasket.

3. Reconnect the shaft coupling and check for proper align-
ment.

4. Reinstall the batferies that were removed during the lay-
up, and reconnect the battery cables. making sure the ter-
minals are clean and that the connections are tight. Check
to make sure the batteries are fully charged.

5. Check the condition of the zinc anode in the raw water
circuit and clean or replace the anode as needed. Note that
it is not necessary to flush the antifrecze/freshwater solu-
tion from the raw water coolant system. When the engine
is put into operation, the system will self-flush in a short
period of time with no adverse affects.

6. Start the engine in accordance with procedures in the
PREPARATIONS FOR INITIAL START-UP scction of
this manuat.




UNIVERSAL MARINE ENGINES SPECIFICATIONS

Four cycle, fresh-water cooled, vertical in-line marine diesel gngines.

M3-20A M-25XPA M-35A
HORSEPOWER 18 @360C rpm 23 @3200 rpm 30 @3200rpm
CYLINDERS 3 3 4
BORE AND STROKE 2.60 x 2.45 in 2.95x2.761n 2.95x 2.76 in

(64 x 70 mm) (76 x 70 mm} (76 x 70 mm)
COMBUSTION CHAMBER spherical type; three vortex combustion system
DISPLACEMENT (cubic inches) 389C.. 57 C.l. 75.5C.1.
COMPRESSION RATIO 23:1 211 21:1
FIRING ORDER 1.2.3 1.23 1.34.2
ENGINE OIL SAE 30, 10W 30 or 10W 40 {Above CF or CG-4 Grade)
VALVE CLEARANCE 0057 to .0077/0.14 t0 0.18 mm
ENGINE OIL CAPACITY 3.2 Qts/3L 4.3 Qts/4L 5 Qts/4.7L
TRANSMISSION HBW-50 HBW-50 HBW-100

TRANSMISSION FLUID

Dexyon It or Dexron [Ii

ENGINE DRY WEIGHT (w/irans)

235 1bs/106kg

285 1bs/12%kg

335 bs/152kg

FUEL No. 2 Diesel Qil cetane rating of 45 or higher

COOLANT CAPACITY 3 Qts/2.8L 5 Qis/4.7L 5 Qts/4.7L

ENGINE COOLING Freshwater-cooled black, thermostatically controlled with raw water exchanger and
centrifugal fresh water pump.

ROTATION Clockwise when viewed from the front.

FUEL NOZZLE TYPE Bosch “throttle” type

FUEL INJECTION PUMP

Bosch Per-MD Type, mini-pump

STARTING MOTOR

12 volt 1.2 kw activated shift w/Solenoi

d

STARTING AID

Voltage: 10.5 - 12.0 VDC/Current: 8.7 - 9.0 Amps/Resistance: 1.0 - 1.2 Chms

ALTERNATOR — STANDARD

51 amp 12 volt with internal reguiator. Reg. set velts 14.7v-maximum

. Universal
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UNIVERSAL MARINE ENGINES SPECIFICATIONS

Four cycle, fresh-water cooled, verlical in-line marine diesel engines.

M3-20B M-25XPB M-35B
HORSEPOWER 20 @3600 rpm 26 @3000 rpm 35 @3000rpm
CYLINDERS 3 3 4
BORE AND STROKE 264 % 268in 2.99 x 2.90 in 2.09 x2.90 in

(67 x 68 mm) (76 x 73.6 mm) {76 x 73.6 mm)

COMBUSTION CHAMBER

Spherical type; three vortex combustion system

DISPLACEMENT (cubic inches) 43.89 C.L. 61.08C.L 81.46 C.L.
COMPRESSION RATIO 23:1 231 231
FIRING ORDER 123 1.23 1342
VALVE CLEARANCE .005 to .007"/0.14 t0 0.18 mm

ENGINE DIL SAE 30, 10W 30 or 10W 40 (Above CF or CG-4 Grade)

ENGINE OIL CAPACITY 4.0 Qts/3.8L 4.0 Ots/3.8L 5.44 Qts/5.1L
TRANSMISSION HBW-50 HBW-50 HEW-100
TRANSMISSION FLUID Dexron i or Dexron Il

ENGINE DRY WEIGHT (w/trans)

241 |bs/110kg 295 ibs/134kg 352 Ibs/t59kg

FHEL No. 2 Diesel Qil cetane rating of 45 or higher

COOLANT CAPACITY 3.75 Qts/3.5L 4 Qts/3.8L 6 Qts/5.6L

ENGINE COOLING Freshwater-cooted block, thermostatically controlted with raw water exchanger and
centrifugal fresh water pump.

ROTATION Clockwise when viewed from the front.

FUEL NOZZLE TYPE Bosch “throttle” type

FUEL INSECTION PUMP Besch Per-MD Type, mini-pump

STARTING MOTOR

12 valt 1.2 kw activated shift w/Solengid

STARTING AID

Voltage: 10.5 - 12.0 VDG/Current: 8.7 - 6.0 Amps/Resistance: 1.9 - 1.2 Ohms

ALTERNATOR — STANDARD

51 amp 12 voit with internat regulator. Reg. set volts 14.7v-maximum

Univarsal
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UNIVERSAL ENGINES PARTS IDENTIFICATION
TYPICAL ENGINE (MODEL 358 SHOWN)

MAINFOLD
PRESSURE CAP MANIFOLD
51 AMP D.C.
ALTERNATOR LD, NAME PLATE
HEAT EXCHANGER
TRANSMISSION
CONTROL
BRACKET
OIL FILTER
SHAFT
T COUPLING
STARTER/SBLENDID/_’
FLEXIBLE MOUNT
GROUND
DIL PRESSURE TRANSMISSION
OIL PAN SERDER CONNECTION
FRONT LEFT SIDE REAR
OIL FiLL
AIR FILTER THERMOSTAT

FUEL INJECTION
PUMP

FUEL LIFT PUMP
FRESH WATER
PUMP
HEAT EXCHANGER
ZING RAW WATER
PUMP
STOP AND
R ) * THROTILE
3 = w9y L - - . CONTROLS
: “ ' : = COOLANT
DRAIN
TRANSMISSION
SHIFT LEVER OIL DRAIN
HOUSE
FLEXIBLE MOUNT
TIMING MARK ~ THROTTLE CONTROL
LOCATION BRACKET FUEL FILTER
REAR LEFT SIDE FRONT
4 Universal
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METRIC CONVERSIONS

MILLIMETERS TO INCHES

INCHES TO MILLIMETERS

Inches mm Inches mm mm Inches mm Inches
1 25.40 15 381.00 1 0.03%4 15 0.5906

2 50.80 20 508.00 2 0.0787 20 0.7874

3 76.20 25 635.00 3 0.1181 25 0.9843

4 101.60 30 762.00 4 0.1575 30 1.1811

5 127.00 35 889.00 5 0.1969 35 1.3780
10 254.00 40 1016.00 10 03937 40 -1.5748

10 MILLIMETERS = 1CENTIMETER, 100 CENTIMETERS = 1 METER = 39.37 INCHES {3.3 FEET)

INCHES TO METERS

METERS TO INCHES

Inches Meters Inches Meters Meters Iinches Meters inches
1 0.0254 7 0.1778 0.1 3.937 0.7 27.559
2 0.0508 8 0.2032 0.2 7.874 0.8 31.496
3 0.0762 9 0.2286 0.3 11.811 0.9 35.433
4 0.1016 10 0.25490 0.4 15.748 1.0 39.370
5 0.1270 1 0.27%4 0.5 19.685 1.1 43.307
6 0.1524 12 0.3048 0.6 23.622 1.2 47.244

T0 CONVERT METERS TD CENTIMETERS, MOVE DECIMAL POINT TWO PLAGES TO THE RIGHT
YARDS TO METERS METERS TO YARDS

Yards Meters Yards Meters Meters Yards Meters Yards
1 0.91340 6 5.48640 1 1.08361 6 6.56168
2 1.82880 7 6.40080 2 2.18723 7 7.65529
3 2.74320 8 7.31520 3 3.28084 8 8.74891
4 3.65760 g 8.22960 4q 4.37445 8 9.84252
5 4.57200 10 9.14400 5 5.46807 10 10.93614

MOVE DECIMAL POINT FOR HIGHER VALUES — e.g. 6,000 METERS = 6,561.68 YARDS
POUNDS TO KILOGRAMS KiLOGRAMS TO POUNDS
th kg b kg kg ib kg Ib
1 0.454 6 2.722 1 2.205 6 13.228
2 0.907 7 3.175 2 4.409 7 15.432
3 1.361 8 3.629 3 6.614 8 17.637
4 1.814 ] 4.082 a4 8.818 9 19.842
5 2.268 10 4.536 1 11.023 10 22.046
GALLONS TO LITERS LITERS TO GALLONS

Gallons Liters Gallons fiters Liters Gallons Liters Gallons
1 a.79 10 37.86 1 0.26 60 15.66
2 7.57 20 75.71 2 0.53 90 23.77
3 11.36 30 113.57 5 1.32 120 31.32
4 15.14 a0 151.42 10 2.64 150 39.62
5 18.93 50 189.28 20 5.28 180 a47.54

PINTS TO LITERS IUTERS TO PINTS
Pints Liters Pints Liters Liters Pints Liters Pints
1 0.47 6 2.84 1 21 6 12.68
2 0.95 7 3.3 2 423 7 14.79
3 1.42 8 3.79 3 6.34 8 16.91
4 1.89 9 4.26 4 8.45 9 19.02
5 2.37 10 4.73 5 10.57 10 21.13
TEMPERATURE
32 40 50 60 70 75 85 g5 105 140 175 212 °F
I | | | | i I | i I | I
{ I I | | 1 I i 1 1 T [
0 5 10 15 20 25 3¢ 35 40 60 80 100 °C
s Univarsal
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STANDARD HARDWARE TORQUES

NOTE: Unless stated otherwise for a specific assembly, use the following torque values when tightening standard hardware.

Pitch Ib-ft kg-m
Grade 4
6mm bolt head/nut I 2.58.5.1 0.4-0.7
g§mm bolt head/nut 1.25 7.2-11.6 1.0-16
[0mm bolt head/nut 1.25 13.7-22.4 1.9-3.1
10mm bolt head/nut 1.5 13.0-21.7 1.8-3.0
12Zmm bolt head/nut - 125 (ISO) 25.3-39.8 3.5-55
12mm bolt head/nut 1.5 25.3-39.8 3.5-55
12mm bolt head/nut 1.75 21.7-36.2 3050
13mm bolt head/nut 1.5 32.5-50.6 4.5-7.0
14mm bolt head/nut 1.5 36.2-57.9 5.0-8.0
14mm bolt head/nut 2 24.0-55.7 4.7.7.7
16mm bolt head/nut 1.5 534.2-79.6 7.5-11.0
16mm bolt head/nut 2 51.4-76.7 7.1-10.6
Grade 6T
6mm bolt head/nut 1 4.3-6.5 0.6-0.9
$mm bolt head/nut 1.25 10.8-15.9 1522
}0mm bolt head/nut 1.25 21.7-325 30-45
10mm bolt head/nut 1.5 19.5-30.4 2742
12mm bolt head/nut 1.25 (1SO) 36.2-57.% 5.0-8.0
12mm bolt head/nut 1.5 36.2-50.6 5.0-7.0
12mm bolt head/nut 1.75 34.7-49.2 4.8-6.8
Grade 7T, 8T and 8.8
6mm bolt head/nut 1 5.8-87 0.8-1.2
8mm bolt head/nut 1.25 14.5-21.7 2.0-3.0
1Omm boh head/nut 1.25 28.9.39.8 4.0-5.5
10mm bolt head/nut 1.5 26.8-37.6 37.52
12Zmm bolt head/nut 1.25 (ISO) 54.2.75.9 7.5-10.5
12mm bolt head/nut 1.5 50.6-65.1 7.0-9.0
12mm bolt head/nut 1.75 434-615 6.0-8.5
13mm bolt head/nut 1.5 : 57.9-86.8 8.0-12.0
14mm bolt head/nut 1.5 72.3-108.5 10.0-15.0
14mm bolt head/nut 2 68.7-101.3 9.5-14.0
16mm belt head/nut 1.5 108.5-166.4 _ 15.0-23.0
16mm bolt head/nut 2 101.3-159.] 14.0-22.0
Grade 5 Cap Screw
1/4 UNC 9-1t 1.2-15
1/4 UNF 11-13 1.5-18
5/16 UNC 18-20 2.5-2.8
5/16 UNF 21-23 2932
3/8 UNC 28-33 3.7-4.6
3/8 UNF 30-35 4.1-48
716 UNC 44.49 6.1-6.8
7116 UNF 50-55 6.9-7.6
1/2 UNC 68-73 9.4-10.1
" /2 UNF 73-80 10.5-11.1
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UNIVERSAL SPARE PARTS

OiL FILTER
Change cvery 100 Hours.

THERMOSTAT and GASKET

Carry a sparc for extended cruising.

RAW WATER IMPELLER

Check once a year.

FUEL FILTER

Change every 2m

AIR CLEANER ELEMENT -«
Clean every 250 hours. o

ZING ANODES
Check monthly.

MANIFOLD PRESSURE CAP

Always carry a spare.

DRIVE BELTS
Check weekly forwear\

and proper tension.

A Kit B Kit
impeller Kit Impeller Kit
Heat Exchanger Gasket Oil Filter
Fuel Fiiter Water Pump Repair Kit
Fuel Fiter with Gasket Zinc Anodes
Oii Filter Heat Exchanger Gasket
Fan Belt Thermostat Kit
Zinc Anodes Complete Gasket Kit
Injector
UNIVERSAL SPARE PARTS KITS Fuet Fikier
Fuel Filter with Gasket
UNIVERSAL also offers two Spare Parts Fan Belt
Kits cach packaged in a rugged hinged tool Glow Plug

box. Kit “A” includes the basic spares. Kit
~B™ ts more extensive for off shore cruising.
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