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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 result 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 oil.

® 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.

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

e 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 unless the area is equipped
with an operating CO detector with an audible
alarm.

e 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.

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

e 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.

o 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.

o |[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.

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.

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

GSP-1
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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., unless 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.

e 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 interlocks.

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 any 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)

e Medium voltage acts differently than low voltage.
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.

e 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

e 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.

o 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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This Manual pertains to the Installation and Part List only. For Operation, Service
Diagnosis, and Maintenance and Repair refer to the Instruction Manual,

PLANT DATA TABLE

PLANT TYPE - TYPE TYPE

MODEL PLANT START WATTS| VOLTS | IGNITION
3MTK-1R/ AC ELECTRIC | 3 ,'000 115 BATTERY
3MTK-1R4/ DUAL PURPOSE ELECTRIC | 3,000 | 115AC MAGNETO
30SMTK-232E/ | BATTERY CHARGER| E LECTRIC | 3,500 ggl-)‘i% BATTERY
305MTK-115R/ | DIRECT SERVICE ELECTRIC | 8,500 | 115DC MAGNETO

Order only parts that have a quantity shown under '"Parts Reference Letter" that applies
to your plant. These letters are listed under "Quantity Used" in the parts list, "Parts
Reference Letters" are given on page 27.






INSTALLATION 1

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

varied location of compartments suitable for the installa-
tion of an electric generating plant, the instructions given here must
necessarily be of a general nature. However, the basic principles
outlined in these instructions should be complied with, The proper
installation of the plant is absolutely necessary for safe, satisfactory
and continuous service.

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

properly ventilated location. Locate the plant as high
as practicable to avoid damage by splash from the bilge 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 boat's main keel. Maintain reasonable acces-
sibility for minor servicing operations and draining of the crankcase
lubricating oil.

SECURE DAMPENERS TO
MOUNTING PLATFORM
BEFORE BOLTING PLANT
TO DAMPENERS.

" { * FLAT
~FLAT .
‘", /
PLANT \
& uownnc FOOT MOUNTING FOOT—{
UNTHREADED
: READED HOLE .
VIBRATION VIBRATION
2+~ DAMPENER DAMPENER v \wk%fi’én
For @ NUT

NOTE!
Lessvibrationcan sometimes be achieved by rotating
the dampeners 90° depending upon the type of mounting
platform beingused.

FIG. 1 - INSTALLING VIBRATION DAMPENERS

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
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INSTALLATION 3

means for ventilation to effectively remove any possible accumulation
of inflammable or explosive vapors. Fuel tank compartments should
be similarly ventilated. It will be found that most craft have provisions
for adequately disposing of fuel vapors out of the engine compartment
and bilge and can also accomodate the exhausting of any additional
vapors emanating from the electric generating plant. If they do not
have such provision, the following is recommended.

1. Where the generating plant or fuel tanks are located
in closed compartments, permanently open and ade-
quate inlet and outlet ventilating ducts extending to
the bilges should be installed; two inlets leading to
the wings at one end of the compartment and two out-

. lets 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. H power operated
exhausters are used, motors should be installed outside of the ducts
and as high above the accomodation 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
necessarily be governed by the location of the generating plant but there
are some requirements that must be met. Install a completely separate
exhaust 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 clearance of not less than 1/2 its diameter shall be
maintained between the exhaust line and the surface of such protection.
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INSTALLATION 5

The portion of the exhaust line not cooled by water shall be covered
with 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.

Where the exhaust outlet is higher than 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
introduced 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
draining 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 construction tubing should be
“used ahead of the point where cooling water enters
the exhaust system. This type of tubing can be
sucured from Eclipse-Poineer Co., Teterboro,

New Jersey under part number HD1182,

The inlet and outlet to the muffler are offset from the center. The
muffler must be installed in the exhaust line with the outlet at the bot-
tom. 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 ex-
haust line which causes a low point. This will cause no trouble pro-
vided the rise in the exhaust line beyond the low point is not excessive.

The muffler is provided with a drain connection on the bottom so that it
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.
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INSTALLATION 7

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 into the ex-
haust pipe, the water-cooled muffler may be placed practically any-
where in the exhaust line that is convenient, provided that the muffler

is not installed closer than 8 inches from the nearest engine valve and
is slightly below the outlet level of the exhaust manifold. Installations
are equally successful with the muffler installed close to the engine or
near the stern. The muffler should always have some tail pipe,pre-
ferably not shorter than six pipe diameters for best results,

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

1. If 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 condensation trap and the flexible tubing. This loop should ex-
tend 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 muiffler to the outlet. The outlet must not be
submerged. The muffler may be placed in the the exhaust line any-
where 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 Figure 3.

2. The simplest installation of the generating plant and the water-
cooled 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 on
the muffler which forms part of the trap for the water to protect
the engine. See Figure 4.

In similar installations it is sometimes necessary to place the muf-
fler 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 sodesired, 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, which-
ever is most convenient. This type of installation is recommended
for sailing vessels as the exhaust gases and cooling water will al-
ways escape properly regardless of which way the vessel heels.

See Figure 5.
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4., The muffler can be installed in the stern due to space limitations.

Here the water is put directly into the exhaust line immediately
before the flexible hose and is then blown through the exhaust line.

The low point in the exhaust line should have a drain plug for freez-
ing protection. 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 Figure 6.

WATER LINE CONNECTION. - Two types of water pumps have been

_ used with the MTK series electric gen-
erating plants to circulate the engine cooling water. One is a gear
driven, gear type pump. The other is a gear driven, rubber impeller
type pump. The maximum vertical lift for either type of pump under
average conditions is five feet. The horizontal run at maximum lift
should not exceed 20 feet.

The suction opening of the water pump is equipped with a 1/8" pipe
fitting. From this {fitting a piece of rubber hose should be provided 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 thru-hull fitting as possible to prevent foreign matter from enter-
ing the water pump and to maintain pump prims. 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 3/8" iron pipe size. The
water inlet on the muffler is also 3/8' iron pipe size.

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 elim-
inating 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 in the cylinder water jackets which lowers en-
gine 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
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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 when using a fresh water cooling system.
Consult your marine dealer as to the type best suited for your installa-
tion.

In most installations where the vessel's 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 engine's cooling system is very small. Heat exchangers and
various types of fresh water cooling systems, suitable for use with
these electric generating plants are commercially available.

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

FUEL SYSTEM

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

may be taken from the main fuel tank to operate the elec-
tric generating plant. When supplying fuel for the generating plant from
the main: tanks, it is best to install a separate fuel outlet to avoid trouble
caused by the main engines starving the generator or the generator
drawing air through the siphon—break orifice in the fuel tank when oper-
ated alone. It is also permissible to install a separate fuel tank. Re-
gardless of the type of fuel tank used, the top of the fuel tank must not
be less than 6 inches below (unless a siphone-break or a reservoir tank
is used) and the bottom of the tank not more than 6 feet below the fuel
pump inlet.

The carburetor float valve cannot always be depended upon to hold back
the fuel if there is a gravity head. Also there are times when a little
piece of dirt may get under the valve seat and allow fuel to leak through.
The fuel lift should not exceed 6 feet due to the fact that the fuel pump
will 1ift fuel dependably only 7 or 8 feet.

If a separate fuel tank is installed, the tank should be located in a
water-tight compartment as close as possible to the generating plant
compartment. 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 arrangement is not practicable, the fuel tank may be located
to suit the design of the vessel but preferably adjacent to the engine
compartment to avoid the use of excessive lengths of fuel pipe. The



- 10 INSTALLATION

tank should be substantially 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.

All fuel tank outlets must 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 or
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 fill pipe. Vents
- or reliefs leading outboard shall be provided on all gasoline tanks. On
vessels liable to heel, two vents shall be led to starboard and two to
port.

A shut-off valve should be installed as close to the tank as practicable
and one as close as practicable to the fuel pump inlet. Valves for gaso-
line fuel lines shall be of non-ferrous metal with ground seats and in -
stalled so as to close against the flow. Locks of any kind are not
approved for use in gasoline fuel lines aboard.

SIPHON-BREAK OR RESERVOIR TANK SYSTEM

In many marine installations the fuel supply tank will be installed higher
than the fuel pump inlet or even the carburetor inlet of the electric
plant. This requires that special precautions be taken to guard against
possible leakage at the carburetor float valve due to the gravity head
created by the weight of the fuel in the tank or because of the possibility
of a piece of dirt holding the float valve open. There are two recom-
mended methods of controlling this problem. One is the siphon-break
system; the other is the reservoir tank system.

SEE DETAIL FOR LOCATION  IF SEPARATE TANK IS

OF ANTI-STPHON ORIFICE INSTALLED CONNECT TANK DIP TUBE ASSEMBLY

IN GENER?TOER SET FUEL ITAS SHOWN FOR GENERATING SET
/ LIN

=V

4
bt S b
- » - = [P A DRILL ANO.75 SI2E
HOLE FOR ANTI-

: SIPHON ORIFICE ==
r— \

FUEL SN
TANK —7

FIG. 7 - SYPHON-BREAK SYSTEM



INSTALLATION 11

SIPHON-BREAK SYSTEM. - The siphon-break system incorporates a

small orifice in the fuel tank outlet tube
(Fig. 7) to allow air to bleed in and stop fuel siphoning when the engine
is stopped. If a separate fuel outlet is installed in the main fuel tank or
a separate tank installed for the generator, drill a #75 hole in the top of
the tube, just inside the tank, to serve as a siphon break. In most
cases, the anti-siphon orifice in the main tank outlet is large enough that
the generator will draw only air when operated alone.

RESERVOIR TANK SYSTEM. - The reservoir tank system employs a

small capacity tank that can be mounted
at some convienient place aboard which is higher than the fuel supply
tank. Fuel is run from the fuel supply tank to the fuel pump inlet, from
the fuel pump outlet to the side fitting near the top on reservoir tank,
from the fitting near the bottom on reservoir tank to the carburetor in-
let. The side {fitting near the top on reservoir tank is for connecting a
return line (larger size) to separate fitting in the fuel supply tank. The
bottom fitting is for a drain plug, fitting on top is for air vent line. See
Figure 8.

AIR VENT
7‘ ——RESERVOIR TANK

INSTALLED CONNECT INLET
1T AS SHOWN ~

r
| To
IF SEPARATE TANK IS 1 CARBURETOR
|
]
[

'd
TO FUEL PUMP INLETY/ *
J 1. TO FUEL PUMP OUTLET/
)

——————

FIG. 8 - RESERVOIR TANK SYSTEM

FUEL LINES. - Fuel lines shall be of seamless drawn annealed copper

tubing or iron pipe of copper tubing size. They shall
be run in sight whenever practicable, protected from mechanical injury
and effectively secured against vibration by neat fitting, soft metal
lined or non-ferrous metal clips with no sharp edges in contact with the
tubing. Where passing through steel decks or bulkheads, lines shall
be protected by close fitting ferrules of non-abrasive material. The
fuel inlet on the fuel pump requires a 1/8" iron pipe size fitting.

The installation of a flexible fuel line between the plant and the rigid
fuel line is recommended. I a flexible fuel line is not used, make a
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loop in the solid line near the plant to absorb vibration. The loop
should be made in a vertical downward position so that the fall of fuel
will be toward the fuel tank.

WIRING. - Observe all applicable electrical codes and regulations.
Both the United States Coast Guard and the National Fire
Protection Association.list standards for marine electrical wiring.

All wiring shall be run as high as practicable above the accommoda-
tion flooring. Surface wiring shall be protected. However, the ex-
tended use of conduit or metallic tubing is not recommended because
of the possibility of moisture accumulating therein.

Concealed wiring may be unprotected but shall be secured by neat fitting,
non-ferrous cleats with rounded edges spaced not more than 14" apart.

Lead sheathed. unarmored conductors and conductors armored with
spiral wound flat metal stripping are not approved. Conductors armored
with metallic basket weave or helical wire, with or without lead sheath-
ing. may be used.

Wiring joints and splices shall be mechanically secure. Unless a splice
is made by a solderless wire connector, it shall be thoroughly soldered.
Where ends of stranded conductors are to be clamped under terminal

screws, they shall be formed and soldered unless fitted with solderless

lugs.

Splices, unless provided with insulated wire connectors, shall be first
taped with rubber tape, then with friction tape to afford insulation
equivalent to that of the conductors joined.

Protect each branch circuit of the system with a fuse of the proper
amperage according to the carrying capacity of the wire in the circuit
regardless of the total load that may be connected to the circuit. Such
fuses are in addition to the main fuse that protects the entire system.

Accessories such as switches, fuses and sockets shall be standard
National Electrical Code types for the loads to be carried.

Lighting and power switches and light fixtures in the engine room,
fore-peak and galley (if gas is used for the range) shall be of the ex-
plosion proof type. The use of explosion proof switches throughout the
under deck is recommended.
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WIRING TABLE - 32 VOLT

Distances are approximate and are expressed in feet per wire size with
a 2-1/2% (. 82) voltage drop. '

WIRE SIZE NO. 12 10 8 6 4 2
WATTS AMPS

50 1.56 150 240 440 610 870 1490
100 3.13 75 120 220 305 485 745
150 4.69 50 80 140 205 325 495
200 6.25 40 60 110 150 240 370
250 - 17.81 30 50 85 125 195 295
300 . 9.38 25 40 70 100 160 250
400 12,50 20 30 - 55 75 120 185
900 15.63 15 . 25 45 60 95 150
600 18.75 12 20 35 . 30 80 125
800 25.00 10 15 30 40 60 90

1000 - 31.25 12 25 30 50 75
1500 46.88 15 20 30 50
2000 62.50 15 25 40
2500 78.13 20 30
3000 93.176 25
3500 109.59 20

The above‘figures represent a point to point distance for a two wire run.
If a 5% voltage drop is permissible, double the distances listed.

WIRING TABLE - 115 VOLT - AC or DC

Distances are approximate and are expressed in feet per wire size with
a 2-1/2 (2. 882) voltage drop.

WIRE SIZE NO. 14 12 10 8 6 4 2

WATTS AMPS '
100 .87 600 1000 1600 2560 4060 6460 10270
200 1.74 300 500 800 1280 2030 3230 9135
300 2.61 200 330 530 850 1350 2150 3425
400 3.48 150 250 400 640 1015 1615 2560
500 4.35 120 200 320 510 810 1290 2050
750 6.52 80 130 210 340 940 860 1375

1000 8.69 60 100 160 255 405 645 1025

1500 13.04 40 65 105 170 270 430 690
2000 17.38 30 30 80 125 200 320 510
2250 19. 56 40 65 100 160 255 415
3000 26.07 30 50 85 135 215 340

The above figures represent a point {o point distance for a two wire run.
If a 5% voltage drop is permissible, double the distance listed.
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CONNECTING REMOTE START-STOP STATIONS. - All alternating

current plants and
the 115 volt direct current plants have provisions for connecting remote
start-stop stations at various points aboard. Use No. 18 wire and
proceed as follows:

Connect the switch common (center) terminal to the No. 1 terminal of
the plant. Connect another terminal of the switch to the terminal block
number 2 position. Connect the remaining switch terminal to the ter-
minal block number 3 position. Number 2 is the stopping circuit, Num-
ber 3 is the starting circuit, and number 1 is grounded. The plant B+
terminal is used only with line transfer equipment. If additicnal remote
switches are installed. they must be connected in a parallel circuit.

° /\/T’z 3
REMOTE CONTROL B+
TERMINAL BLOCK

AT PLANT
MOMENTARY CONTACT
SWITCH

~

FIG. 9 - REMOTE START-STOP STATIONS

CONNECTING THE LOAD. - Read all instructions under WIRING be-
fore connecting the main line wires. Refer

to the illustrations in the installation section of the manual that accom-

panied your plant. Then make connections to your plant as follows:

1 PHASE, 2 WIRE AC PLANTS. - The output tAerminal block is marked
"M1" and "M2'". Connect the "hot"

side of the main line to the terminal marked "M1'". Connect the
"grounded" side of the main line to the terminal marked ""M2".

1 PHASE, 3 WIRE AC PLANTS. - The terminal block is marked '"M1",
""M2'" and "M3". Both 115 volt and

230 volt current are available with this type of plant. However, the
wires must be properly connected or serious damage may result to the
equipment being operated. Proceed as {ollows:

There are two 115 volt circuits available, the output capacity of each
circuit being 1/2 the rated capacity of the generator.

There is one 230 volt circuit available with an output capacity of 3000
watts provided no 115 volt current is being used at the same time.
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If a single 115 volt circuit is to 1e used. connect the "erounded" side
of the main line to the terminal marked "M2". Connect the "hot" side
of the main line tc eitier "M1" or "M3". The total load on the circuit
should not e more thin 1/2 the rated generator capacity.

If both 115 volt circuits are to be used, connect the "hot" lead of one
circuit to "M1" and the "Hot" lead of the other circuit to "M3". Con-
nect the "ground" lead of both circuits to "M2". The load on either
circuit should not be more than 1/2 the rated generator capacity.

For a 230 volt circuit, connect one main line to ""M1'" and the other
main line wire to "M3". "M2" is not used with a 230 volt circuit. The
full rated generator capacity is available on this circuit provided that
current is not being used from either 115 volt circuit.

If both 115 volt current and 230 volt current are used at the same time,
the amount of 230 volt current should be limited to the difference be-
tween that used on the 115 volt circuit most heavily loaded and the
rated capacity of the generator. For example: I the 115 volt circuit
carrying the heaviest load uses 750 watts, then 1500 watts of 230 volt
would be available.

115 VOLT DC PLANTS. - Connect the "hot" side of the main line to the

. generator lead marked "A1". Connect the
"grounded" side of the main line to the generator lead marked "A2".
When joining these wires, use approved connectors and follow the rec-
ommendations given under WIRING in this section.

115 VOLT AC - 32 VOLT DC PLANTS (DUAL PURPOSE)

115 VOLT AC LOAD CONNECTIONS. - Connect the "hot" side of the
a-c main line to the generator
lead marked "M1". Connect the ""grounded" side of the a-c main line
to the generator lead marked "M2". Use approved connectors and
follow the recommendations given under WIRING in this section.

32 VOLT DC LOAD CONNECTIONS. - Connect the 32 volt d-c load as
described for the 32 volt Battery
Charging Plants. CAUTION

Remember that a total of up to 750 watts of direct current and
2250 watts of alternating current may be used at the same time
or divided in any proportion within the rated output limits of the
generator. Maximum d-c output should not exceed 750 watts.
Total current available is 3000 watts. I only alternating current
is used, 3,000 watts is available. When direct current is used,
subtract the amount of direct current used from the total genera-
tor capacity to find the amount of alternating current available.
For example: If 500 watts of d-c is used, only 2500 watts of a-c
is available.
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32 VOLT BATTERY CHARGING PLANTS. - The load should be con-

nected to the batteries
through a fused switch or circuit breaker. The lead wires from the
battery fuse block to the main line fuse block should be of sufficient
size to carry the {ull rated capacity of the generator plus the full rated
capacity of the battery. Branch circuits from the main circuit should
be properly fused. Smaller wire may be used for these branch circuits
but the wire should be large enough to carry the amperage of the load
on each circuit.

Make connections from the main line switch to the fused battery switch.
Connect leads to the terminals on the kattery side of both switches.
Observe the same polarity used in connecting the battery. See Figure
11.

CONNECTING THE BATTERY. - These plants are designed to operate

with either a negative or a positive
grounding of the battery without regard to polarity. However, unless
the generator is properly grounded with respect to other electrical
equipment aboard, severe electrolysis (chemical) action will be set up
when the unit is running. This will cause damage to propellors, sea
cocks and other fittings which contact salt water.

AMMETER READINGS. - Ammeter readings on these units will be cor-

rect only with a negative ground. With a
positive ground the ammeter readings will be reversed. This can be
remedied by reversing the wires connected to the ammeter terminals.
THE AMMETER WIRES MUST BE REVERSED ON ALL BATTERY
CHARGING UNITS IF THE UNIT IS POSITIVE GROUNDED.

BATTERY CONNECTIONS FOR ALTERNATING CURRENT PLANTS. -

For a
positive groundmg of the battery, connect one cable from the positive
(+) post on the battery to the terminal marked GROUND on the plant
control panel and the other cable from the negative (—) post on the bat-
tery to the adjacent terminal.

For a negative grounding of the battery, connect one cable from the
negative (—) post on the battery to the terminal marked GROUND on the
plant control panel and the other cable from the positive (+) post on
the battery to the adjacent terminal.

If two 6-volt batteries are to be connected in series to form a 12-volt
battery, connect a short jumper cable from the negative (—) post of
one battery to the positive (4) post of the other battery before making
the above connections.
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< % .
e (~—GROUNC TERMINAL

ﬁ ﬁ—ON P;A;;XC.ONTF.C;

BATTERY CCNNECTIONS
SHOWN HERF ARE FCR A
NEGATIVE GRCUND. FOR
A POSITIVE GROUNDING
REVERSE THE CABLE CON-
NECTIONS AT THE PLANT

!

!

:
s
H
[
.

FIG. 10 - BATTERY CONNECTIONS - ALTERNATING CURRENT

BATTERY CONNECTIONS FOR BATTERY CHARGING PLANTS. - Bat-

tery
cables and batteries are not supplied with battery charging units. How-
ever these are readily available from your local marine dealer.

Prepare the batteries for operation and install them according to the
battery manufacturers instructions.

A fused switch should be installed between the plant and the batteries
as shown in Figure 11. Run cable from the battery to the switch and
then from the switch to the plant control panel.

GROUND TERMINAL ON
PLANT CONTROL 80X

32 VOLT BATTERY SET—= 2>

43

FIG. 11 - BATTERY CONNECTIONS - BATTERY CHARGING PLANTS
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For a positive grounding of the battery, connect one cable from the
positive (4-) post on the battery to the grounded side of the fused switch.
Connect a second cable from the grounded side of the fused switch to
the terminal marked GROUND on the plant control panel. Make con-
nections from the negative (—) post on the battery to the ungrounded
side of the switch and to the remaining terminal on the plant control
panel, using cables of equal size and length to those used for the posi-
tive cable connections. CAUTION: Connections must be reversed at
the ammeter terminals when using a positive ground.

. For a negative grounding of the battery, connect one cable from the

" negative (—) post on the battery to the grounded side of the fused switch.
Connect a second cable from the grounded side of the fused switch to
the terminal marked GROUND on the plant control panel. Make con-
nections from the positive (+) post on the battery to the ungrounded side
of the switch and to the remaining terminal on the plant control panel,
using cables of equal size and length to those used for negative cable
connections.

CAUTION
ALL PLANTS

Do not hand crank your unit on the initial run after completing
the installation without first pressing the START button. 1t is
this cranking current that excites the generator field in the
proper direction for the polarity that you have used. After the
initial run the generator will maintain this polarity and the unit
may be hand cranked if so desired.

AUXILIARY LIGHTING CURRENT (Alternating Current Plants). - An

. aux-
iliary lighting circuit may be connected to the starting battery if so
desired. This auxiliary circuit will provide for a night light, trouble
or service light. The maximum load on this circuit should not exceed
150 watts at any time. Lights, fixtures, connectors, and wire should
conform to those needed for a 12-volt d-c circuit. Make connections

directly at the battery.

WATER PUMP. - Two different types of water pumps have been used

with MTK series electric generating plants, the gear
type pump and the impeller type pump. The water pump should be
primed before starting a new engine or whenever the cooling system
has been drained. Prime as shown in Figure 13.

If the water pump shaft seal leaks (water drips from relief hole) when
first operating after storage, try to restore the seal's resiliency, by
stopping the engine after warm-up, to allow the seal to warm up from
engine heat.
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NOTE

WHEN USING A 12 VOLT AUXILIARY CIRCUIT A HIGHER
ChHARGE RATE THANIS NORMALLY REQU!RED WILL BE
NZCESSARY TC KIEZP THE STARTING BATTERY I A
WELL CHARGEL CONDITION CHECK THE BATTERY Of-
TEN AND ACZUUST THE CHARGE RATE AS NEEDED

°
2VOLT DC SWITCHES — e

12 VOLT WIRE “y

VIS vOLTA C
SWITCHES

12VOLT AUXILIARY CIRCUIT-WHITE wuag;)
(GROUNDED) 4

1S vOLT A € CIRCUIT S

INSTRUCTIONS

USE LINE WIRES OF AMPLE SIZE. USE STANDARD 115
VOLT SOCKETS ON BOTH 12 AND 115 VOLT INSTALLATIONS.
{CHECK BATTERY CHARGE AND CHARGING RATE OF

PLANT AT REGULAR iINTERVALS TO PROLONG BATTERY
LIFE. DC NOT RUN 12 YOLT LINE MORE THAN i00 FEET
FROM PLANT.TAKE CARE OF YCUR BATTZRY AS 3E-
COMMENDED BY BATTERY MANUFACTURER, SUCH £§

12 your \/ FILLING WITH CLEAN WATER,ETC.
BATTERY AN

o..a

FIG. 12 - AUXILIARY LIGHTING CIRCUIT - ALTERNATING
CURRENT PLANTS -

REMOVe THIS PLUG
TO PRIME PUMP

GEARTYPE . IMPELLER TYPE

FIG. 13 - PRIMING THE WATER PUMP

ADDITIONAL INFORMATION

FRESH WATER COOLING SYSTEM. - If a closed cooling system is
used {ill the system with clean

alkali free water until the water in the expansion tank is at the level
recommended by the manufacturer or supplier of the system. If the
preparation is for below freezing temperatures, use an approved anti-
freeze 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 antifreeze. Allow a hot engine to cool be-
fore draining thie cooling system.
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ADJUSTMENT FOR NEUTRAL BRUSH POSITION. - Check the generator
brush rig to see

- that it has not moved from its original position. This should be done

semi-yearly or whenever brush wear becomes excessive. Brushes

will wear rapidly and arcing will be excessive if the brushes are out

of neutral position.

Two different methods of mounting the brush rig on these plants are
used and both are shown in Figure 14. The neutral brush position is
marked and the mark identified by a paint mark. Select the one that
- applies to your plant and proceed as follows:

LOCK WASHER

—~— BRUSH RIG
MOUNTING
BOSS

B I*YELLOW PAINT

iy} MARK INDICATES
LOCATION OF
REFERENCE MARK

BRUSH RIG RING

FIG. 14 - NEUTRAL BRUSH POSITION MARKS

If the brush rig is mounted as shown in Figure 14A, the location of the
"neutral brush position" mark is indicated by a paint mark on the brush
rig ring near one of the mounting screws. This mark should be in the
position shown in Figure 14A. If it is not, loosen the brush rig mount-
ing screws and shift the whole brush rig assembly as needed to align
the mark. Tighten the mounting screws securely.

If the brush rig is mounted as shown in Figure 14B, the location of the
""neutral brush position" mark is indicated by an arrow on the brush rig
spider and a paint mark on the bearing support. These marks should
be aligned. If they are not, loosen the nuts on the bearing support and
shift the spider and brush rig as needed to align the marks. Tighten
the nuts securely.

CAUTION

If a new armature or brush rig is installed, the "neutral brush
position' must be relocated and remarked. Neutral brush posi-
tion is that point at which no arcing of the brushes occurs. Full
instructions are supplied with all replacement brush rigs and
armatures.
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OPERATION IN FREEZING TEMPERATURES. - The entire cooling

system must be
drained as soon as the engine stops if the plant is operated during freez-
ing 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.

CARBURETOR FLOAT LEVEL. - Two different types of carburetors

have been used on the MTK series
electric generating plants, a Zenith Carburetor and a Marvel Schebler
Carburetor.

The correct float level for the Zenith carburetor is 1-13/32" with the
cover and float held in the position shown in Figure 15A. If necessary
to adjust, carefully bend the float lever at a point near the shaft.
Measure from the underside of the bowl cover to the bottom of the float
with the cover gasket removed.

FLOAT

IF NECESSARY
/BEND HERE

/
¥F| , COVERWITH
= / GASKET REMOVEC‘

%

THIS DIMENSION
A SHOULD BE 3 B
K106

FIG. 15 - CARBURETOR FLOAT LEVEL

The correct float level for the Marvel Schebler carburetor is 5/16'" with
the cover and float in the position shown in Figure 15B. If necessary

to adjust, carefully bend the float lever at a point near the shaft.
Measure from the underside of the bowl to the top of the float with the
cover gasket in place.

Should a leak occur in one section of the float, the leaky section should
be removed. The carburetor will operate satisfactorily on one float
section until a new float can be obtained and installed.

WATER PUMP LEAK. - If the water pump shaft seal leaks (water drips

from relief hole) when first operating after
storage, try to restore the seal's resiliency, by stopping the engine
after warm-up, to allow the seal to warm up from engine heat.
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" INSTRUCTIONS FOR ORDERING
REPAIR PARTS

FOR PARTS OR SERVICE, CONTACT THE DEALER FROM WHOM
YOU PURCHASED THIS EQUIPMENT OR REFER TO YOUR NEAR-
EST AUTHORIZED SERVICE STATION.

TO AVOID ERRORS OR DELAY IN FILLING YOUR PARTS ORDER, PLEASE
FURNISH ALL INFORMATION REQUESTED.

REFER TO THE NAMEPLATE ON YOUR PLANT

1. Always give the MODEL & SPEC. NO. and SERIAL NO.

€OOF5 D8 WEILONG. ASGUY JH5- FLIOK.

. MAICH BROX, MBSt 51 AT 0. W, EROERNG

2. Order only parts that have a quantity shown under the ""Parts Reference Letter"
that applies to your plant. These letters are listed under ""Quantity Used" in the
parts list. ""Parts Reference Letters' are given in the Data Table.

3. Do not order by reference number or group number, use part numbYer and des-
cription.

4. Give the part number, descriptior and quantity needed of each item. If an old
part cannot be identified, return the part prepaid to your dealer or nearest AU-

THORIZED SERVICE STATION. Print your name and address plainly on the pack-

age. Write a letter to the same address stating the reason for returning the part.

5. State definite shipping instructions.
Any claim for loss or damage to your unit in transit should be filed promptly ag-
ainst the transportation company making the delivery. Shipments are complete un-

less the packing list indicates items are back ordered.

"Prices are purposély omitted from this Parts Catalog due to the confusion result-
ing from fluctuating costs, import duties, sales taxes, exchange rates, etc.

For Current parts prices, consult your Onan Dealer, Distributor or Parts and
Service Center."

"En esta lista de partes los precios se omiten de proposito, ya que bastante con-
fusion resulto de fluctuaciones de los precios, derechos aduanales, impuestos de
venta, cambios extranjeros etc.

Consiga los precios vigentes de su distribuidor de productos "ONAN".
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Parts Reference Letters

. + PARTS
MODEL NO, REFERENCE
IMTK-IR USE A
AIMTK-IR4 USE B
305MTK=-232E USE C
305MTK-I1ISR USE D

Tt THESE PARTS REFERENCE LETTERS ALSO

APPEAR AT THE TOP OF THE.“QUANTITY USED’
COLUMNS OF THE PARTS LIST. WHEN ORDERING
PARTS, ORDER ONLY PARTS HAVING AQUANTITY
SHOWN UNDER THE LETTER THAT APPLIES TO
YOUR PLANT. PLANT MODEL NUMBER IS LIST-

ED ON THE PLANT NAMEPLATE.
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F16. L-IGNITION GROUP-BATTERY
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