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Important Safety Precautions

Read and observe these safety precautions when using '

or working on electric generators, engines and related
equipment. Also read and follow the literature provided
with the equipment.

Proper operation and maintenance are critical to perfor-
mance and safety. Electricity, fuel, exhaust, moving parts
and batteries present hazards that can cause severe
personal injury or death.

FUEL, ENGINE OIL, AND FUMES ARE
FLAMMABLE AND TOXIC

Fire, explosion, and personal injury can resuit from im-
proper practices.

e Used engine oil, and benzene and lead, found in
some gasoline, have been identified by government
agencies as causing cancer or reproductive toxicity.
When checking, draining or adding fuel or oil, do not
ingest, breathe the fumes, or contact gasoline or
used oail. '

¢ Do not fill tanks with engine running. Do not smoke
around the area. Wipe up oil or fuel spills. Do not
leave rags in engine compartment or on equipment.
Keep this and surrounding area clean.

® Inspect fuel system before each operation and peri-
odically while running.

e Equip fuel supply with a positive fuel shutoff.
® Do not store or transport equipment with fuel in tank.

¢ Keep an ABC-rated fire extinguisher available near
equipment and adjacent areas for use on all types of
fires except alcohol.

® Unless provided with equipment or noted otherwise
in installation manual, fuel lines must be copper or
steel, secured, free of leaks and separated or
shielded from electrical wiring.

e Use approved, non-conductive flexible fuel hose for
fuel connections. Do not use copper tubing as a flex-
ible connection. It will work—harden and break.

EXHAUST GAS IS DEADLY

e Engine exhaust contains carbon monoxide (CO),
an odorless, invisible, poisonous gas. Learn the
symptoms of CO poisoning.

® Never sleep in a vessel, vehicle, or room with a gen-
set or engine running uniess the area is equipped
with an operating CO detector with an audible
alarm.

® Each time the engine or genset is started, or at least
every day, thoroughly inspect the exhaust system.
Shut down the unit and repair leaks immediately.

'

e Warning: Engine exhaust is known to the State of
California to cause cancer, birth defects and other
reproductive harm.

Make sure exhaust is properly ventilated.

e Vessel bilge must have an operating power
exhaust.

® Vehicle exhaust system must extend beyond ve-
hicle perimeter and not near windows, doors or
vents.

® Do not use engine or genset cooling air to heat an
area.

e Do not operate engine/genset in enclosed area
without ample fresh air ventilation.

e Expel exhaust away from enclosed, sheltered, or
occupied areas.

® Make sure exhaust system components are se-
curely fastened and not warped.

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

* Do not remove any guards or covers with the equip-
ment running. ‘

e Keep hands, clothing, hair, and jewelry away from
moving parts.

e Before performing any maintenance, disconnect
battery (negative [-] cable first) to prevent acciden-
tal starting.

e Make sure fasteners and joints are secure. Tighten
supports and clamps, keep guards in position over
fans, drive belts, etc.

e |f adjustments must be made while equipment is
running, use extreme caution around hot manifolds
and moving parts, etc. Wear safety glasses and pro-
tective clothing.

BATTERY GAS IS EXPLOSIVE

e Wear safety glasses and do not smoke while servic-
ing batteries. A

e Always disconnect battery negative (-) lead first
and reconnect it last. Make sure you connect battery
correctly. A direct short across battery terminals can
cause an explosion. Do not smoke while servicing
batteries. Hydrogen gas given off during charging is
explosive. :

® Do not disconnect or connect battery cables if fuel
vapors are present. Ventilate the area thoroughly.

GSP-1
10of2



DO NOT OPERATE IN FLAMMABLE AND
EXPLOSIVE ENVIRONMENTS

Flammable vapor can be ignited by equipment operation
or cause a diesel engine to overspeed and become diffi-

cult to stop, resulting in possible fire, explosion, severe .

personal injury and death. Do not operate diesel equip-
ment where a flammable vapor environment can be
created by fuel spill, leak, etc., uniess equipped with
an automatic safety device to block the air intake and
stop the engine.

HOT COOLANT CAN CAUSE SEVERE
PERSONAL INJURY

e Hot coolant is under pressure. Do not loosen the
coolant pressure cap while the engine is hot. Let the
engine cool before opening the pressure cap.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

¢ Do not service control panel or engine with unit run-
ning. High voltages are present. Work that must be
done while unit is running should be done only by
qualified service personnel.

¢ Do not connect the generator set to the public utility
or to any other electrical power system. Electrocu-
tion can occur at a remote site where line or equip-
ment repairs are being made. An approved transfer
switch must be used if more than one power source
is connected.

¢ Disconnect starting battery (negative [~] cable first)
before removing protective shields or touching elec-
trical equipment. Use insulative mats placed on dry
wood platforms. Do not wear jewelry, damp clothing
or allow skin surface to be damp when handling
electrical equipment.

e Use insulated tools. Do not tamper with interiocks.

e Follow all applicable state and local electrical
codes. Have all electrical installations performed by
a qualified licensed electrician. Tag open switches
to avoid accidental closure.

e With transfer switches, keep cabinet closed and
locked. Only authorized personnel should have
cabinet or operational keys. Due to serious shock
hazard from high voltages within cabinet, all service
and adjustments must be performed by an electri-
cian or authorized service representative.

“

If the cabinet must be opened for ahy reason:

1. Move genset operation switch or Stop/Auto/
Handcrank switch (whichever applies) to Stop. -

2. Disconnect genset batteries (negative [-] lead
first).

3. Remove AC power to automatic transfer
switch. If instructions require otherwise, use
extreme caution due to shock hazard.

MEDIUM VOLTAGE GENERATOR SETS
(601V TO 15kV)

® Medium voltage acts differently than low voitage.
Special equipment and training are required to work
on or around medium voltage equipment. Operation
and maintenance must be done only by persons
trained and qualified to work on such devices. Im-
proper use or procedures will result in severe per-
sonal injury or death.

¢ Do not work on energized equipment. Unauthorized
personnel must not be permitted near energized
equipment. induced voltage remains even after
equipment is disconnected from the power source.
Plan maintenance with authorized personnel so
equipment can be de-energized and safely
grounded.

GENERAL SAFETY PRECAUTIONS

¢ Do not work on equipment when mentally or physi-
cally fatigued or after consuming alcohol or drugs.

e Carefully follow all applicable local, state and feder-
al codes.

¢ Never step on equipment (as when entering or leav-
ing the engine compartment). It can stress and
break unit components, possibly resulting in dan-
gerous operating conditions from leaking fuel, leak-
ing exhaust fumes, etc.

e Keep equipment and area clean. Qil, grease, dirt, or
stowed gear can cause fire or damage equipment
by restricting airflow.

e Equipment owners and operators are solely re-
sponsible for operating equipment safely. Contact
your authorized Onan/Cummins dealer or distribu-
tor for more information.

KEEP THIS DOCUMENT NEAR EQUIPMENT FOR
EASY REFERENCE.

GSP-1
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PLANT RUNNING HOURS
COMPARED TO AUTOMOBILE RUNNING MILES

The engine of your generating plant makes as many revolutions in one hour, as the )
average automobile engine does when the car travels a distance of 41 miles. :

100 running hours time on a generating plant engine is equivalent in total RPM's
to approximately 4100 running miles on an automobile.

However, do not conclude that the wear on the generating plant engine and the wear
on the automobile engine would be the same. The generating plant engine is built
much more ruggedly, (having larger main bearings, bigger oil capacity and has a
heavier crankshaft proportionately per horsepower) than most automobile engines.
Given the proper care and periodic servicing the generating plant engine will
continue to give many more hours of efficient service than an automobile engine
will after having been run the equivalent number of running miles.

Compare the running time of your generating plant engine with the number of miles
-traveled by an automobile. The oil in an auto is checked every one or two hundred
miles (3 to 5 hrs. running time) and changed every 1000 to 1500 miles (28 to 42 hrs.)
whereas in a generating plant or stationary power engine, the oil should be checked
every 6 to 8 running hours (250 to 350 miles) and changed every 50 to 100 operating
hours (2000 to 4000 miles) depending on operating conditions.

About every 5,000 to 10,000 miles (120 to 250 hours), services have to be performed
on an auto, such as checking ignition points, replacing spark plugs, condensers, etc.
Similarly on your generating plant engine, these same services have to be performed
periodically except the change period is reckoned in hours. 10,000 miles on an auto
is equivalent to about 250 running hours on your plant engine.

To arrive at an approximate figure of comparative generating plant running hours as
against automobile engine running miles, multiply the total number of running hours
by 41 to find the equivalent of running miles on an automobile.

Your generating plant engine can "take it" and will give many hours of efficient
performance provided it is serviced regularly.

Below is a chart showing the comparison between a generating plant engine running
hours and an automobile running miles.

GENERATING PLANT AUTOMOBILE GENERATING PLANT AUTOMOBILE

RUNNING HOURS ~ RUNNING MILES|| RUNNING HOURS  RUNNING MILES
1 Hr. 41 Miles | 30 Hrs. 1,230 Miles

DAILY ' 4 Hrs. 164 * MONTHLY 120 " 4920

AVERAGE 6 " 246 * AVERAGE 180 " 7,380 "

L8 328 " L 240 " 9,840 *

(7 » 287 " (365~ 14,965 "
WEEKLY 28 " 1,148 " YEARLY ' 1,460 * 59,860 "
AVERAGE 42 " 1,722 AVERAGE 2,190 " 89,790 "

L s6 " 2,296 * “ 12,920 * 119,720 "

NOTE: Electric generating plants do not operate economically when used to
power electric refrigerators and will add {from 4 to 8 operating hours per
day in addition to the regular lighting load.

D



GENERAL
INFORMATION

THIS INSTRUCTION BOOK CONTAINS INFORMATION
FOR THE PROPER INSTALLATION, OPERATION
AND MAINTENANCE OF YOUR EQUIPMENT. WE
SUGGEST THAT THIS BOOK BE KEPT HANDY SO
THAT IT CAN BE REFERRED TO WHEN NECESSARY.

THIS EQUIPMENT IS THE RESULT OF PROVEN EN-
GINEERING DESIGN, HIGHEST QUALITY MATERI-
ALS, AND EXPERT WORKMANSHIP. THOROUGH
INSPECTION AND TESTING ASSURES YOU THAT
THIS EQUIPMENT WILL PERFORM AS EXPECTED.

IF YOU WISH TO CONTACT YOUR DEALER OR THE
FACTORY REGARDING THIS EQUIPMENT, BE SURE
TO SUPPLY THE COMPLETE MODEL AND SPEC.
NO., AND THE FULL SERIAL NUMBER OF THE
EQUIPMENT AS SHOWN ON THE NAMEPLATE,
THIS INFORMATION IS NECESSARY TO IDENTIFY
THE EQUIPMENT AMONG THE MANY BASIC AND
SPECIAL OPTIONAL TYPES MANUFACTURED.
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DESCRIPTION 1

The ONAN MDSP Series Marine Diesel powered electric generating plants
to which this manual applies are complete electric generating plants.
Each plant includes an engine, generator, and necessary accessories.
Each plant is thoroughly tested before leaving the factory to assure that
all parts are in good condition and that each plant will produce its rated
output.

The manual contains instructions on installing, operating, servicing, adjust-
ing, and repairing your plant. Read all instructions carefully. Correct
installation, operation, and servicing are important in assuring long life

-operation. Disregarding these instructions may lead to unnecessary

trouble and expense.
TYPES OF PLANTS

Standard models of the alternating current plants, dual purpose plants, and
battery charging plants are covered in this manual. These plants differ
mainly in the type of current generated. Where standard model differences
in connecting, installing and servicing occur, they will be treated separately.

This instruction manual is supplied with all generating plants of the MDSP
series. Instructions apply specifically to the standard models. Some de-
tails may not apply to special models. Some special installation or operat-
ing conditions may require the operator of this plant to modify these in-
structions. A model specification other than those shown for standard
plants in the Data Table below indicates an addition of, or a change in, one
or more optional features of the plant. However, by following as closely
as possible the recommendations as given in this book, the operator should
have no difficulty in making a good installation and in properly operating
the generating plant. If the special difference is electrical, refer to the
special wiring diagram for that plant rather than the wiring diagrams shown
in the rear of this manual.

PLANT DATA TABLE ]
PLANT DESIGNATION ELECTRICAL OUTPUT TYPE |
MODEL SPEC. [WATTS VOLTS CYCLES WIRE PHASE |CURRENT
3MDSP-1R 1] 3,000 115 . 60 9 1 1| ac
[205MDSP-51R 2,500 115 50 2 1 1| AC
3MDSP-3R 1| [A,]3,000 115/230 60 3 1 1l AC
205MDSP-53R  1(JB, 12 500 115/230 50* 3 1 f| AC
3SMDSP-1R 4| |C, (3,000 { 115 60 2 1 t| DUAL
D. 32 DC___ - PURPOSE
SMDSP-232R 1 3,000 32 DC 2 t1|BATTERY
205MDSP224R | 500 94 DC 2 +1 [CHARGER

T- GROUNDED electrical system. Tf- UNGROUNDED electrical system.

* - Note: The main difference between the 50 cycle plant and the 60 cycle
plant is in the current frequency. Most electrical appliances
can be used on either frequency but it is advisable to check ap-
pliances for use with 50 cycle plants before purchasing to
assure that they are adaptable to the frequency of the current.



2 DESCRIPTION

ALTERNATING CURRENT PLANTS. - Plants of the alternating cur-

rent type produce their full
rated capacity in alternating current (ac) plus 150 watts of direct cur-
rent (dc) which is used for battery charging purposes. The plant must
be operated whenever alternating current is used. A small auxiliary
load may be taken from the starting battery for short periods of time
while the plant is idle. Always have the battery connected when operat-
ing the plant.

DUAL PURPOSE PLANTS. - Plants of the dual purpose type produce

115 volt alternating current and 32 volt
direct current. The total capacity of 3000 watts may be taken from the
plant in alternating current or up to 750 watts may be taken in direct
current and the balance of 2250 watts in alternating current. Alternat-
ing current is supplied directly to the load from the generator and the
plant must be operated whenever alternating current is used. Direct
current is supplied directly to the load from the battery and direct
current may be used while the plant is running, or as limited by the
charge in the battery, while the plant is not running. NEVER OPERATE
"THIS TYPE OF PLANT WITHOUT HAVING THE BATTERY CONNECTED.
The battery specific gravity should be checked at frequent intervals dur-
ingHIGH charge rate operation. As the battery reaches a fully charged
condition the operator must snap the charge rate switch to LOW position.
CONTINUOUS OPERATION AT HIGH CHARGE RATE AFTER THE BAT-
TERY IS FULLY CHARGED MAY BURN UP THE BATTERY.

BATTERY CHARGING PLANTS. - Plants of the battery charging type

‘ are operated to generate electricity
which is supplied directly to the storage battery. Electricity may be
used while the plant is running or, as limited by the charge in the bat-
tery, while the plant is not running. NEVER OPERATE THIS TYPE OF
PLANT WITHOUT HAVING THE BATTERY CONNECTED. AS THE
BATTERY BECOMES CHARGED, THE OPERATOR MUST TURN THE
RHEOSTAT TO THE LOW CHARGE RATE POSITION. CONTINUOUS
OPERATING AT HIGH CHARGE RATE AFTER THE BATTERY IS-
FULLY CHARGED WILL BURN UP THE BATTERY! Repeated adjust-
ing of the rheostat to gain a tapering off charge rate is desirable.

ENGINE

TYPE. - 4 cycle; vertical single cylinder; 3-1/2" bore; 3-1/2" stroke;
33.7 cubic inch piston displacement; 18.5 to 1 compression ratio; 5.5
horsepower at 1800 rpm; water-cooled (solid injection) full Diesel.
CYLINDER-CRANKCASE. - Cast integral to form a sturdy one-piece
unit. Cylinder water jacket conducts heat rapidly from cylinder to
maintain normal operating temperature. Ventilated crankcase.



DESCRIPTION 3

CYLINDER HEAD. - Cast iron, stress relieved. Water jacket removes
heat to maintain normal operating temperature, glow plug incorporated
for cold weather starting.

VALVES. - Special alloy steel; overhead type. Replaceable exhaust
valve seat insert. Valve adjustment at rocker arm.

PISTON. - Aluminum alloy, 5 ring. Full floating piston pin.
CRANKSHAFT. - Extra heavy unusually rigid, fully counter-weighted,
cast-in tubular oil passages.

BEARINGS. - Main bearings are aluminum alloy, 2-3/4" diameter; Con-
necting rod bearings are aluminum alloy, 2-3/8" bearing surface,
precision type.

LUBRICATION. - Gear type oil pump; main and connecting rod bearings,
rocker arms, and water pump pressure lubricated, all other internal
moving parts splash lubricated; Non-adjustable oil pressure relief
valve; by-pass type oil filter; 4 quart oil capacity(U.S. measure) ex-
cluding filter.

FUEL SYSTEM. - Diaphragm type transfer pump; dry type air silencer;
(cleaner); primary fuel filter with permanent type cleanable element
and secondary fuel filter with replaceable element; cam operated high
pressure, throttling type injection pump; solid injection type nozzle
(1750 lbs. nozzle pressure).

IGNITION. - By compression. .

GOVERNOR. - Enclosed centrifugal ball type; accessible for adjustment.
COOLING. - Water cooling circulated by an impeller type gear driven
water pump; temperaturecontrolled by thermostat and by-pass.
STARTING. - 12-volt electric starting for ac units. 32 volt electric
starting for 32-volt battery charging units and dual purpose units.

The generator acts as a powerful cranking motor.

GENERATOR

All of the standard model plants are rated 3,000 watts and operate at
1800 rpm except the 50 cycle ac plants which are rated at 2, 500 watts
and operate at 1500 rpm. Output data appears on the plant nameplate.
The generator is of the four pole, self-excited, saturated field, in-
herently regulated, revolving armature type. On the alternating cur-
rent generator, both the ac and dc windings fo the armature are wound
on the same laminations, the ac windings connecting to the collector
rings, the dc windings to the commutator. The field coils are saturated
shunt wound. The armature is directly connected to the engine crank-
shaft and turns at engine speed. The armature is supported at the inner
end by the rear main bearing and at the outer end by a ball bearing.

The frame is a rolled steel ring, machined on the inside, in which the
poleshoes and coils are mounted. A removable band provides for easy
access to the generator brushes.



4 DESCRIPTION

CONTROLS

All models are remote starting. However, if it is necessary to pre-
heat by means of the glow plug, this can be done only while at the .
plant, by holding the glow plug switch at ON position.

Provisions are furnished for emergency hand cranking.
Most controls are located in the control box mounted on the generator.

Controls for the alternating current or for the dual purpose plants
include a charge relay, charge rate ammeter, start-stop switch, a
manual switch to operate the glow plug, a high-low charge rate switch,
glow plug relay, decompression release solenoid operating relay, start
solenoid, high-water-temperature cut-off switch, oil pressure cut-off
switch, decompression release solenoid (on cylinder head), and various
resistance units.

Controls for the battery charging plants include a charge rate ammeter,
a start-stop switch, a glow plug (preheat) switch, a reverse current
relay, start solenoid, decompression release solenoid operating relay,
glow plug relay, decompression release solenoid (on cylinder head), oil
pressure . switch, high-water-temperature cut-off switch, and a
rheostat for controlling the charging rate to the battery.

The decompression release that operates to disengage with the exhaust
valve during the starting cycle is located on the cylinder head. The
glow plug which aids in cold weather starting by helping ignite the fuel
is located on the cylinder head. On plants with 24 or 32 volt cranking a
manifold heater is used in conjunction with the glow plug.

STANDARD EQUIPMENT

Vibration dampeners and spill pan; primary and secondary fuel filters;
lubricating oil filter; dry type air cleaner; exhaust silencer(muffler);
hand crank; flexible fuel lines; coolant thermostat; timing gauge for
injection pump tappet.



CAUTION !

CONTINUOUS OPERATION AT HIGH
CHARGE RATE, WHEN THE BATTERYIS
FULLY CHARGED, MAY "BURN UP" THE

BATTERY !

THE BATTERY INTERNAL RESISTANCE
INCREASES AS THE BATTERY REACHES
A FULLY CHARGED CONDITION, CAUS-
ING A DESIRABLE TAPERIN-G OFF
CHARGE RATE. HOWEVER, THE BAT-
TERY SPECIFIC GRAVITY MUST BE
CHECKED FREQUENTLY DURING OPER-

ATION AT HIGH CHARGE RATE.

THE PLANT MAY BE OPERATED CON-
TINUOUSLY AT LOW CHARGE RATE
WITHOUT DAMAGING A FULLY CHARGED

BATTERY.



6 INSTALLATION

GENERAL. - Due to the great variation in the design of hulls and the

varied location of compartments suitable for the install-
ation of an electric generating plant, the instructions given here must
necessarily be of a general nature. However, the basic principles out-
lined in these instructions should be complied with., The proper instal-
lation of the plant is absolutely necessary for safe, satisfactory and
continuous service. ’

LOCATION, - The plant shall be mounted in a dry, accessible and pro-

perly ventilated location. Locate the plant as high as
practicable to avoid damage by splash from the bilage or by coming in
contact with low lying vapors. The plant should never be located in low
pocketed positions.

The plant should be secured to a strong support, preferably centered as
near as possible to the boats main keel. Maintain reasonable accessibil-
ity for minor servicing operations, hand cranking, draining of the crank-
case lubricating oil and draining of the plant spill pan,

MOUNTING THE PLANT. - Bolt the plant firmly to its mounting base at

the four corners. The plant is shock mount-
ed between the plant proper and the pan and other shock absorbing cush-
ions are not needed.

The four mounting holes in the spill pan are 1/2' and are located 16" be-
tween centers front to rear and left to right.

SHOCK MOUNTING. - Check the shock mounting cushions for tightness.

The screws securing the cushions should be tight.
The two larger vibration dampeners are used on the generator end of the
base,

B8OLT

FLAT
WASHER
"PLANT MOUNTING
. FOOT

LOCK T _VIBRATION
WASHER : DAMPENER
* D NUT
09 3{%

Cspie pan

FIG.1 - VIBRATION DAMPENER

VENTILATION, - An internal combustion engine must have a free cir-
culation of air while operating. The location should be
such that there will be proper ventilation for exhausting of any gases. Any
compartment or space in which an engine is located, particularly if it is
in the lower portion of the hull or bilge, should be provided with means
for ventilation to effectively remove any possible accumulation of inflam-
mable or explosive vapors. Fuel tank compartments should be similarly
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8 INSTALLATION

ventilated. It will be found that most craft have provisions for adequat-
ely disposing of fuel vapors out of the engine compartmemt and bilge
and can also accommodate the exhausting of any additional vapors em-
anating from the electric generating plant. If they do not have such pro-
vision, the following is recommended. :

1. Where the generating plant or fuel tanks are located in closed com-

partments, permanently open and adequate inlet and outlet ventilat-
ing ducts extending to the bilges should be installed; two inlets leading
to the wings at one end of the compartment and two outlets from the
wings at the opposite end.

2., Where the plant or fuel tank is not located in a closed compartment,
at least one such duct should be installed in the fore part of the boat
and one in the aft part.

Inlet ducts should be provided with cowls or equivalent fittings. Where
feasible, it is also recommended that the outlet ducts be fitted with wind
actuated, self turning or rotary exhauster heads, or that power operated
exhausters be installed in each outlet duct. If power operated exhaust-
ers are used, motors should be installed outside of the ducts and as high
above the accommodation flooring as practicable. Such exhausters should
be run for at least 5 minutes before starting any engine. Size of vents
should be about proportional to the beam of the boat with two square
inches of aggregate vent area per foot of beam as a minimum.

EXHAUST PIPE AND MUFFLER. - The installation of the exhaust pipe

and water cooled muffler must nec-
essarily be governed by the location of the generating plant but there are
some requirements that must be met. Install a completely separate ex-
haust line., Do not connect to any other engine exhaust line. All of the
engine cooling water should be discharged through the exhaust line and
enter at a point as near the engine manifold as practicable. Where the
first twelve diameters or more of the exhaust are neither jacketed nor
cooled by the entire discharge of the engine circulating water, woodwork
within 6 inches of any part of the exhaust shall be protected by 1/8 inch
asbestos board covered with sheet metal. A dead air space of 1/4 inch
shall be left between the protecting asbestos and the wood and a clear-
ance of not less than 1/2 its diameter shall be maintained between the
exhaust line and the surface of such protection. The portion of the ex-
haust line not cooled by water shall be covered with heat insulating
material. Where the exhaust line passes through water tight bulkheads,
non-combustible packing should be installed. The exhaust line should
be led to the point of escape through the hull with a minimum number of
bends or elbows.



INIT HILVM AVOT MOTdd - NOLLVTTVLSNI TVOIdAL - € °DId

*TUrISVIU

“UOIZOINSUT JU2Y U YFIM J2JPM (G DITO0D
FOU JUIT FSNOYY2 Y7 JO UOTII0d %3
<2000 . SUOTZVIJVISUT JTO U — X TON

wiw ar, g )

224n0s 42/ OM
wouy 2ury

S50
2990y

dwnyg 4124044

sseg
Surgunoy

dv.qy

IN/T7 ITLVM GVO7

1 H [

~—— UMOQ D41

\ = MW 0T 9%
C1 osop 4o99ny) 2y0puy




10 INSTALLATION

Where the exhaust outlet is higher that the engine manifold, a conden-
sation trap must be installed in the exhaust line as close to the engine
manifold as possible. This applies even though no cooling water is in-
troduced into the exhaust line. One of the products of combustion is
H9O (water) which must be kept from running back to the engine valves.
This trap must be fitted with a valve or removable plug to permit drain-
ing the trap periodically.

A section of radiator hose at least 10 inches long should be placed in
the exhaust line between the engine manifold, or condensation trap if
used, and that portion of the exhaust system that is solidly mounted. It
must be placed after the cooling water enters the exhaust system. This
flexible section should be accessible at all times.

NOTE: When making an installation of the type shown in Fig.

3, an all metal constructed tubing should be used ahead
of the point where cooling water enters the exhaust system. This
type of tubing can be secured from Eclipse-Pioneer Co., Teter-
boro, New Jersey under part number HD1182,

The inlet and outlet to the muffler are offset from the center. The muf-
fler must be installed in the exhaust line with the outlet at the bottom.
This offset allows the muffler to drain itself of cooling water provided
it is installed level or with the outlet end of the muffler lower than the
inlet end. With the outlet end of the muffler down, the muffler may be
mounted with a downward pitch of up to 60°. In many installations the
exhaust line cannot be made to slope gradually all the way to the outlet
through the hull, the construction of the boat usually requiring a dip in
the exhaust line which causes a low point. This will cause no trouble
provided the rise in the exhaust line beyond the low point is not exces-
sive. The muffler is provided with a drain connection on the bottom so
that is may be installed at the low point, thus permitting the exhaust
system to be drained to prevent freezing in cold weather. If the muffler
is not installed at the low point in the exhaust line, install a drain plug
in the line at this point.

If the generating plant is located well above the load water line and there
is no possibility that the boat will list enough to ship water in to the ex-
haust pipe, the water-cooled muffler may be placed practically anywhere
in the exahust line that is convenient, provided that the muffler is not
installed closer than 8 inches from the nearest engine valve and is slight-
ly below the outlet level of the exhaust manifold. Installations are eq-
ually successful with the muffler installed close to the engine or near the
stern. The muffler should always have snme tail pipe preferably not
shorter than six pipe diameters for best results.
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12 INSTALLATION

The following methods of installation are suggested as they are repre-
sentative of the ones most commonly used.

1. I the generating plant is installed below the load water line or there

is a possibility of shipping water into the exhaust pipe, a vertical
gooseneck loop should be placed in the exhaust line between the conden-
sation trap and the flexible tubing. This loop should extend at least 18
inches above the highest possible water level. The loop and the flexible
tubing should be covered with heat insulating material. The muffler and
exhaust line from the muffler to the escape through the hull must be above
the load water line and should slope gradually downward from the muffler
to the outlet. The outlet must not be submerged. The muffler may be
placed in the exhaust line anywhere that is convenient after the vertical
loop. In this installation the cooling water is turned into the exhaust line
immediately after the vertical loop, either through the muffler or through
the exhaust line proper, whichever is most convenient. See Fig. 3.

2. The simplest installation of the generating plant and the watercooled
muffler is made where the entire exhaust line can be made to slope

" gradually towards the point of outlet through the hull. The water discharge

from the engine is piped into the top connection of the muffler which

forms part of the trap for the water to protect the engine. See Fig. 4.

In similar installations it is sometimes necessary to place the muffler
near the stern., With such an arrangement the water should be put into
the exhaust line at the engine and the muffler placed in the exhaust line
at the most convenient point.

3. If so desired, the muffler may be installed between the generating
plant and an exhaust line to the sides of the vessel. The water in
this case can be put into the muffler or into the exhaust line, whichever
is most convenient. This type of installation is recommended for sail-
ing vessels as the exhaust gases and cooling water will always escape
properly regardless of which way the vessel heels, See Fig. 5.

4. The muffler can be installed in the stern due to space limitations.

Here the water is put directly into the exhaust line immediately be-
fore the flexible hose and is then blown through the exhaust line. The
low point in the exhaust line should have a drain plug for freezing pro-
tection. This installation forces the engine exhaust to raise the water
the height of the rise in the exhaust line but if this rise does not exceed
1-1/2 feet, the back pressure will not be enough to perceptibly influence
the engine. See Fig. 6.
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WATER LINE CONNECTION., - The water pump is a gear driven, rubber
. impeller type pump. The maximum ver-
tical lift for the pump under average conditions is five feet. The hori-
zontal run at maximum lift should not exceed 20 feet. The suction open-
ing of the water pump is equipped with a 1/8" pipe fitting, From this
fitting attach a pipe nipple and 3/8" 1.D. hose  to the source of water
supply. It is recommended that a strainer and a check valve be placed
in the suction pipe at an accessible point as near to the thruhull fitting
as possible to prevent foreign matter from entering the water pump and
to maintain pump prime. The check valve should be installed adjacent
.. to the strainer on the water pump side. The use of a strainer and a check
valve is not necessary when a closed type cooling system is used.

With the exception of closed type cooling systems the entire water dis-
charge from the engine should be through the exhaust line.

The water outlet from the cylinder head is 1/4' iron pipe size. The
water inlet on the muffler is 3/8" iron pipe size. The connecting line
must include a 10 inch or longer length of rubber hose to absorb plant
vibration and facillitate engine thermostat service. If the pitch is up-
ward from the plant, the line may be drained by.the plug in the thermos-
stat housing. The highest point in the water line from the engine ther-
mostat should not exceed 3 feet above the thermostat to assure depend-
able lift by the pump. -

A thermostat which opens at approximately 160°F, restricts the water
flow through the engine. A by-pass within the thermostat housing cast-
ing is used in conjunction with the thermostat.

FRESH WATER COOLING. - Closed type cooling systems are commonly
referred to as fresh water cooling and will
be listed as such throughout this manual.

Fresh water cooling is recommended where the vessel is to be operated
in freezing temperatures as it permits the use of antifreeze, thus elimin-
ating the freezing hazard. A fresh water cooling system prevents salt
water corrosion and eliminates sand and dirt deposits in the engine water
jackets and pump. It will eliminate excessive pump wear and salt and
mineral caking inthe cylinder water jackets which lowers engine efficiency.
A fresh water cooling system also serves to protect the cylinder head and
block from the danger of cracking because of a sudden change in water
temperature. Most accidents of this kind are caused by cold water rushing
into the engine jackets when restarting the plant while the engine is still
hot, resulting in a sudden contraction of the metal. It will be necessary to
install a separate water pump to furnish cooling water for the exhaust line



14 INSTALLATION

when using a fresh water cooling system. This separate pump for sea
water may be belt driven from the generating plant power take-off, A
portion of the sea water must be returned through the plant exhaust
system by properly restricting the sea water return line. An expansion
tank must be used in the fresh water side of this system. Consult your
marine dealer or the generating plant factory as to the type best suited
for your installation.

In most installations where the vessels prime mover is equipped with a
heat-exchanger, it is possible to utilize this source of fresh water for
cooling the generating plant as the additional heat placed on the main
engines cooling system is very small. Heat exchangers and various types
of fresh water cooling systems, suitable for use with these electric gen-
erating plants are commerically available.

Also available is a chemical process whereby boththe freshand salt water
sides are protected from rust and mineral caking. Details concerning the
Model A ""Aqua-Clear' process may be obtained from Sudbury Laboratory,
Box 487, South Sudbury, Massachusetts.

OPERATION IN FREEZING TEMPERATURES. - The entire cooling system

must be drained as soon
as the engine stops if the plant is operated during freezing temperatures,
unless a fresh water system is used and protected with antifreeze. Even
with a fresh water cooling system the water must be drained from the
exhaust line.

FRESH WATER COOLING SYSTEM. - If a closed cooling system is used

fill the system with clean alkali
free water until the water in the expansion tank is at the level recom-
mended by the manufacturer or supplier of the system. If the prepara-
tion is for below freezing temperatures, use an approved antifreeze in
the proportion recommended by its manufacturer.

Do not change the water oftener than necessary to keep the cooling sys-
tem clean or to change the anti-freeze. Allow a hot engine to cool be-
fore draining the cooling system.

FUEL TANK. - Where the vessel is powered by a Diesel engine, fuel

may be taken from the main fuel tank to operate the
electric generating plant. It is also permissible to install a separate
fuel tank. With either fuel source, ¢omply with the applicable marine
code.
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Wherever practicable the fuel supply should be located below the level

of the plant fuel irlet, This installation will permit the use of a fuel

line with no shut-off valve. A fuel line with no shut-off valve is much

more satisfactory from a standpoint of trouble free engine performance

due to the possibility of air being sucked into the system by the fuel

transfer pump. With this installation, the top of the fuel tank must be

at least 6 inches below the fuel transfer pump inlet to prevent siphon-

ing of fuel when servicing the fuel filter. Also the bottom of the tank

must be within 6 feet below the fuel transfer pump inlet to assure de-
pendable distance of fuel lift.

Wherever the fuel supply must be above the plant fuel inlet, a shut-off
valve must be provided to prevent siphoning of fuel when servicing the
plant fuel filter. Install the valve to close against the flow. Locate the
valve preferably below the level of the bottom of the tank and near the
generating plant. This location of the valve will facillitate bleeding the
air from the line.

If a separate fuel tank is installed, the tank should be located in a water-
tight compartmentseparatefrom but adjacent to the generator compart-
ment. It should be accessible for exterior examination and mounted
above the load water line in a pan or on a metal lined, water-tight flat
with overboard drains, Such pan or flat is not recommended where the
bottom of the fuel tank is below the load water line. Where this arrange-
ment is not practicable, the fuel tank may be located to suit the design
of the vessel but preferably just outside of the engine compartment to
avoid the use of excessive lengths of fuel pipe. The tank should be sub-
stantially secured in position to prevent movement and installed to afford
easy external examination and accessibility for servicing. Portable tanks
should not be used below decks.

It is recemmended that all outlets pass through the top of the tank. Fill
pipes and sounding holes shall be so arranged that vapors or possible
overflow when filling cannot escape to the inside of the boat. A pipe made
tight to the tank and to a filling plate on the deck outside of the cockpit

of coamings meets these requirements.

Fill pipes should extend nearly to the bottom of the tank and a strainer

of non-corrodible wire mesh fitted into the throat of the {ill pipe. Vens
or reliefs leading outboard shall be provided on all fuel tanks, On vessels
liable to heel, two vents shall be led to starboard and two to port.
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FIG.7 - FUEL SYSTEM

FUEL LINES, - Fuel lines shall be of seamless drawn annealed copper
tubing or iron pipe of copper tubing size. They shall be<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>