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SAFETY PRECAUTIONS

Throughout this manual you will notice WARNING
and CAUTION symbols which alert you to potentially
dangerous conditions to the operator, service per-
sonnel, or the equipment itself.

Onan uses this symbol
throughout the text to warn of
possible injury or death.

This symbol is used to warn of

possible equipment damage.

Before operating the generator set, read the
operator's manual and become familiar with it and
your unit. Safe and efficient operation can be achiev-
ed only if the unit is properly operated and main-
tained. Many accidents are caused by failure to follow
simple and fundamental rules or precautions.

e Don'tfill fuel tanks with the engine running. Don't
smoke around generator set area. Wipe up any oil
or gas spills. Don’t leave oily rags in engine
compartment or on the generator set. Keep this
and surrounding area clean.

e Equip the engine fuel supply with a positive fuel
shutoff for a remote fuel supply source. Onan has
optional positive fuel shutoff solenoids available.

® Provide adequate ventilation (preferably power
exhausters) to expel toxic gas fumes and fuel
vapors from the engine compartment. Be sure
propulsion and generator engine exhaust
systems are free of leaks.

e Perform thorough, periodic inspections of the
exhaust system and repair leaks immediately.
Exhaust gases are deadly.

Coolants under pressure have boiling points over
212 F (100 C). Don’t open a coolant pressure cap
while the engine is running. Always bleed off the
system pressure first. Don’t remove any belt
guards or covers with unit running.

Keep hands and loose clothing away from moving
parts. Don’t wear jewelry while servicing any part
of the generator set.

Never step on the generator set (as when entering
or leaving the engine compartment). It can stress
and break unit components, possibly resulting in
dangerous operating conditions . . . from leaking
fuel, leaking exhaust fumes, etc.

Before performing any maintenance on the set,
disconnect its batteries to prevent accidental
starting. Don’'t smoke while servicing batteries.
Hydrogen gas given off during charging is ex-
plosive. Make sure you connect the battery
correctly. A direct short across the battery ter-
minals can cause an explosion. Connect the
ground lead last.

Don’t make adjustmentsin the control panel oron
engine with unit running. High voltages are
present. If you must work around unit while it is
running, stand on dry surfaces to reduce shock
hazard.

Keep a fire extinguisher available in or near the
engine compartment and in other areas
throughout the vessel. Use the correct ex-
tinguisher for the area. For most types of fires, an
extinguisher rated ABC by the NFPA is available
and suitable for use on all types of fires except
alcohol.

Onan suggests posting these suggestions in
potential hazard areas of the vessel. Most impor-
tant, exercise caution and use common sense.
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933-1002 SUPPLEMENTAL INSTRUCTIONS
TO
MAJ OPERATOR'S MANUAL 933-0120
These supplementary instructions apply to the 933-0120 Operator's Manual
for MAJ marine electric generator sets starting with serial number
J770266778. Use the instructions in addition to those given in the manual.
The above referenced generator sets have a fuse holder and fuse mounted
on the control box. The fuse is in the battery B+ circuit and provides
lead protection in case of an overload.
If the fuse fails, the battery will not receive charging current from

the generator, and in time become discharged. Replace fuse with another
of the same ampere rating - Buss AGC 10 Amp.

Fuse Holder\\\

Y
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GENERAL INFORMATION

YOUR MANUAL

This manual gives you operation and maintenance
instructions to help you keep your unit running like
naw. Read it carefully. Remember . . . any machine,
regardiess of design or type, performsonlyin relation
to the services it gets.

Tnroughout the manuai, engine end is considered
front of the generator set. Left and right are deter-
mined while facing the engine end.

Where applicable, metric equivalents appearin parentheses follow-
ing the U.S. customary units.

YOUR GENERATOR SET

Upon receipt of your unit, check it thoroughiy forany
damage which may have occurred during shipping.
Tighten any loose parts, repiace missing parts, and
repair any damage before putting the unit in opera-
tion.

identify the model of your unit by referring to the
model and specification number shown on the Onan
namepiate. Electrical specifications are shown on the
lower portion of the nameplate.



SPECIFICATIONS

GENERAL DETAILS

Engine
N[0T g ] 01T gt e) eV 11 s To L= ¢ AR 1
(T Y o] F=ToT=T 0 01T o | U 14.9 cu. in. (244 cm?)
103V 114 o [=T gl o o] o - 2.75 in. (69.85 mm)
PIStON SIrOKE . oo i e e e et e, 2.5in. (63.5 mm)
T I (T T o 2 3600
L070] ¢aY 011117 o] o N ¢ £ o TN 6.25t0 1
Generator
RV T T P 120 VAC
o =TT 1
LA (=L 2
[T 7 PP 60 Hz
Maximum Rating
L= £ O 3000
N 1 4] o 1= =P 25.0
Continuous Rating
At Lt e e et 2500
F N 4T =T = U 20.8

CAPACITIES AND REQUIREMENTS

Battery VO age . .. oot e e e e e e 12
Battery size

Two 6-volt batteriesinseries .. ... .. ....................ccciiiiiiiiiiiinaaa ... SAE group 1H

SAE rating - 20 hours (nominal) .. ..o i et i 105 amp/hr (378 kC)
Battery charge rate (normal) ... ..ot e e e 1.5 to 2 amperes
1O T 1 I o7= o - L] 1 V2% 3.5 pts. (1.686 lit)
Total air per minute required (cooling and combustion) ............................... 76 cu ft (2.15 m?)
Cooling water flow per minute ... ...t i e e 3.4 quarts (3.2 lit)

TUNE-UP SPECIFICATIONS

Clearances given at room temperature of 70 F (21 C).

SPAIK PlUG G ittt e e e e e e 0.025 in. {(0.64 mm)
Ignition Breaker Point Gap @ Full Separation ......... ..., 0.022 in. {0.56 mm)
Magneto Pole Shoe Air Gap .. .ovviiiiie it 0.010 in. (0.25 mm) to 6.015 in. (0.38 mm)
Ignition TimMiNG AdVaNCe .. ...ttt e et et e et et e e 25°BTC



INSTALLATION

GENERAL

Each instaliation must be considered individually and
made in compliance with existing regulations. Figure
1 shows a typical installation. The advice and
guidance contained in the booklet entitled Fire
Protection Standard for Motor Craft: (NFPA No. 302)
offered by the National Fire Protection Association
International, Boston, Massachusetts, wiil be helpful
to the installer of equipment in vessels.

LOCATION

Select a iocation for the unit, preferably nearthe main
keel of the vessel, which is dry, properly ventilated
and above low lying vapors or splash from the biige.
Provide accessibility for minor servicing operations,
draining of the crankcase lubricating oil and of the
cooling system.

MOURNTING
The floor should be flat and give support directiy
under the set mounting points. A 2-1/2inch (64 mm)

EXHAUST
HIGH WATER

TEMPERATURE (1

CUT-OFF

SIPHON BREAK ) SwiTeH

(See Detaii) N
7 ,'
(Lt !

= b i
8 §M!N< 12 IN.
!‘{4305 mm)

WATER FILTER

SEA COCK

B48C

TYPICAL BELOW WATERLINE
INSTALLATION

NOTE
Make provision for passage of air beneath
muffler to prevent condensation.

clearance around the unit is required to permit
rocking on its mounts without restraint. Use adequate
flexibie exhaust line, fuel line, battery cables, and
electrical wires.

A wood or metal baseis suitable for mounting the unit
if it is strong enough to prevent transmission of
vibration to the hull and yet support the generator set
under severe operating conditions. To prevent
transmission of vibration, the mounting base shouid
not touch any part of the bulkheads or freebocards.

Engine stringers normally are the best support in the boat for a
mounting base. You can use other equivaleit stringers, but use
caution about using hull frames. They are often not strong enough
to prevent transmission of generator sei noise to the huil.

Vibration isolators are furnished with the genserator
set. Place them under the engine oil base and
generator mounting feet as shown in Figure 2 and
secure the vibration isolators to the mounting base.
The isolators include detailed instructions on moun-
ting.

HANGER STRAPS
VACUUM RELIEF
VALVE
ADAFTER
ELBCW (2)

I~

RUBBER HCSE

®) Ausecn WATER OUTLET
| | EXHAUST
‘A(Hoss EXHAUST WATER

INJECT!ON ELBOW
T~ EXHAUST OUTLET

TYPICAL ABOVE WATERLINE
INSTALLATION

|
RUBBER ;
EXHAUST

NOTE: Make provision for passage
of air beneath muffler to prevent
condensation

Bag4

FIGURE 1. TYPICAL MAJ GENERATOR SET INSTALLATION
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BOLT

LCCK
WASHER

FLAT
WASHER

- UNIT
MOUNTING FOOT

FLAT
WASHER
Vs
THREADED
HOLE

VIBRATION
MOUNT

FIGURE 2. VIBRATION ISOLATOR

WATER LINES

Suppiy Line

A continuous supply of cocling waterisreguired. The
weter pump intet has a 1/8-inch U.S. national pipe
fitting (see Figure 3). Use a section of flexible hose on
the water iniet next to the generator set (or the entire
run), either of copper tubing or flexible hose which
will not collapse. The tubing must have an inside
diemeter of at least 7/8 inch or larger. Use Permatex

9]

B

1

n
or other pipe seaier on al! pige fitlings in the supply
line 10 the water pump.

For pipe runs longer than 5 feet {1.6 m), reduce
resistance by using larger inside diameter piumkting.
Instail a strainer in the waterline inlet where accessi-
ple for cieaning. rigure 4 shows a recommended
fiush-type, thru-huli fitting and water filter.

To prove the water inlet plumbing is air tight, see that no bubbles
appear in the discharged water after completing the instaiiaticn.

PRIMING

e
e

oA

e

e

o

2 e
{in

2 from water

source}

TO ENGINE
WATER PUMP
INLET

//. :
7
SEA COCK 5

WATER FILTER

FLUSH THRU-HULL
FITTING
STRAINER

DO NOT USE SCOOP TYPE

m WATER INLET FITTINGS FOR UN-
ITS USING AQUALIFT MUFFLER
SYSTEMS.

FIGURE 4. RECOMMENDED FLUSH-TYPE, THRU-HULL
FITTING AND WATER FILTER

Discharge Line
The 1/4-inch U.S. naticnai pipe size water outlet ison
the front of the cylinder head (Figure 1). Use dis-
charge piumbing at least as large as the suppiy line
and use a section of flexibie hese near the generator
set {cr entire runj;. Connect the i
discharges into the exhaust line at
{about a metre} aheac of the muffi
given under Exfhaus hew
flow intc the exhau

EXHAUST
General

All exhaust sysiems for water-cooled marine in-
staiiations must meet these requirements:

. Except for vertical dry stack systems, exhaus:
systems must be water cooled, the water injected
; {or set as possibie.
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en
S. An approved, fiexibie, non-metailic exhaust iir

section should e used near the engine to a!’
£

ior engine movement and vibration during ¢
tion.



6. Vertical dry stack exhaust systems must have
spark arresters. The exhaust system between
engine manifold and spark arrester must be either
water jacketed or well insulated.

WARNING ) Use extreme care during exhaust system
. A— installation to insure a tight exhaust system.

Exhaust gases are deadly.

Material

Either castiron orwroughtiron piping is recommend-
ed for exhaust lines. Use exhaust line at least as iarge
as the engine exhaust outlet but increase the entire
line one pipe size for each ten feet (3 m) in length. On
gasoline installations, copper tubing is acceptable
providing it is approved for marine installation. To
prevent vibration from transmitting to hull, use
automotive type tail pipe hangers. Most installations
tcday use flexible rubber hose for the water cooled
section of the exhaust line because of the ease of
installation and flexibility. Be sure the rubber hose
used is designed and approved for exhaust line use,
such as heavy duty single braid reinforced rubber
hose. Provide adequate support for rubber hose to
prevent sagging, bending and formation of water
pockets

The flexibie section of the exhaust iine should be
installed between the engine and muffler (Figure 1).
Do not connect the muffler directly to the exhaust

COOLING
WATER
LINE

MlNlMUI" DROP
. (102 mm)

EXHAUST
QUTLET

manifold. Use rubber hose only in the water-cooied
sections of the exhaust system. Do nct install rubber
hose with sharp bends as this will reduce efficiency
and may cause hose failure. Metaliic flexible line is
not recommended except in below water line or dry
pipe installations. When using metallic flexible ex-
haust line, install in straight lengths only. The MAJ
engine exhaust connection is 3/4-inch pipe tapped.

Exhaust Water Injection

Cool the exhaust with the full generator set cooling
system water output. Provide a tee for the water line
connection as shown in Figure 5. Because in most
cases, you can'’t install the exhaust line with enough
downward pitch to prevent water from pouring into
the engine, a baffle of some type must be inciuded in
the exhaust line.

Do not use the manifoid as a muffier support
§ because it puts excessive sirain on the con-
nectmg exhaust line and can cause it to break, resuiting in the
escape of deadly exhaust gases.

WARNING

A high temperature exhaust shutdown switch should
be used for all types of marine instaltations {(Figure 5).
It mounts onthe exhaustline and can be connected to
shut down the generator set if the exhaust overheats
{at approximately 240 F or 115 C). The exhaust
temperature cutoff switch connects in series with the
high water temperature shutdown swiich on the
engine cylinder block.

EXHAUST
ELBOW
ASSEMBLY

H!GH TEMPERATURE SHUTDOWN
SWITCH STRAPPED TO METAL
EXHAUST LINE

-
\
| LEX|BLE HOSE

FIGURE 5. TYPICAL EXHAUST WATER INJECTION SYSTEM



Siphon Break

The siphon break or anti-siphon is a vacuum-
operated vent valve that opens the exhaust water
discharge line to the atmosphere when the engine
shuts down. The open vent valve prevents floatation
water (sea water) from being siphoned into the
exhaust manifold and cylinders on engines installed
below the load water line (Figure 1). The siphon break
is required in the raw water discharge line for direct
flow, Agqualift muffler, and heat exchanger in-

stallations.
Install a siphon break kit 155-0950 if exhaust
3 injection elbow is below load water line.

Loczte the siphon break at ieast 12inches {305 mm) above the load
water line and in a verticai position. Remote mounting the siphon
hreak is permissible within a 5-foot (1.5 m) radius of the water
injection exhaust elbow. Verticai position and height of valve must

be maintained.
Be sure the sictted opening in the vacuum

CAUTION . . .
A reliet vaive is open to atmospheric pressure.

The siphon break wili not function if the relief vaive slct is closed in
any way. -

Aqualift® Muffier

Cnan recommends using the Agualift muffler for
maximum silencing efficiency and ease of instaiia-
tion. It is designed for above or below water line
instaliations when water-cocied exhaust systems are
used. Becausse of instailation variations, the custcmer
must furnish the brackets and clamps for the instalia-
tion.

SO Do not use a scoop-type water inlet fitting.
; CAUTION . § When the boat is underway and the generator
set is not running, sufficient ram pressure can force water past the
engine water pump, iflooding the exhaust sysiem, and possibly
flood the engine cylinders.

FUEL TANKS AND LINES

if a separate fue! tank is used, instali it so the botiom
cithetank wiil beiessthan fourfeet (1.22 mm) beiow
the fu : i f& sysiem leak
ocCurs, icftheengirse
oUMD, vel System
Siph “ne tank
2nd ged for
sarvi the U.S.
Ceas veen he
SOl » {Figure
3;. asshown
in inetank
and s reccmmend-
ed.

ELECTRIC
Pﬁgggh\?éON GENERATING
SET
SHUT
OFF
FUEL
TANK

FIGURE 6. SINGLE FUEL TANK INSTALLATION

Leakage of gasoline in or around the com-

. e Dariment is a definite hazard. The ventilation
system should provide a constant flow cof air to expel any
accumulation of fue! vapor whiie the vehicle is in transit. Com-
partments must be essentially vapor-tight to keep fumes (which
could explode) from within the vessel.

¥
ELECTRIC
GENERATING

|

]
PROPULSION ;
i

aflecs oxen tvuBeRcam e axal

ENGINE il
fo) =41

,_E.. SHUT = j SHUT ,
R~ oFr B I oFF
FUEL i FUEL
TANK TANK

8485

FIGURE 7. DUAL FUEL TANK INSTALLATION
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Most gasoline marine fuel tanks have an anti-siphon
orifice drilled near the top of the fuel output pipe
before installation. Because of the relatively small fuel
draw of the generator set’s fuel pump, it draws only
the air from the orifice when used alone with a tank
designed for the main engines. This is one of the
reasons for using a separate fuel tank connection for
the generator set. However, if the propersize orificeis
used (about #75) in either a separate tank or a
separate outlet from the main tank, it will functionasa
siphon break. See Figure 9.

FUEL LINE TO FUEL LINE TO
PROPULSION GEN.
ENGINE

ANTIi-SiIPHON
HOLE

SIPHON HOLE

FIGURE 9. LOCATION OF ANTI-SIPHON HCLE IN
FUEL SYSTEM

Auxiliary Electric Fuel Pump

If vertical fuel lift exceeds 4 feet (1.22 m), or vapor
lock occurs, install an auxiliary eiectric fuel pump
near the fuei supply.

VENTILATION

Generator sets require fresh air for combustion and
generator cooling. Onan recommends that the ven-
tilation system be able to deliver 1-1/2 to 2 times the
air required by the set. When the ventilation system
depends on wind or boat motion, use powered
exhausters to provide ventilation when the boatis not
in motion. For more information, refer to Onan
Technical Bulletin T-021.

LOAD CONNECTIONS

The nameplate shows the electrical output rating of
the unit. The wiring diagram shows the electrical
circuits and connections necessary for the availabie
output voltage. Also see Figure 1C.

Meet all applicable code requirements. Work should
be performed by a qualified serviceman and electri-
cian because the installation may be inspected for
official approval. Use sufficiently-large insulated
wires, stripping the insulation from the ends for clean
connections. Connect each load wire to the proper
generator output lead inside the generator set con-
nection box (marked “M1,” “M2,” etc.), and insulate
bare ends of ungrounded wires.

Use flexible conduit and stranded load wires at the generatersetto
absorb vibration.

120V

UNGROUNDED LOAD WIRE

NAMEPLATE
VOLTAGE

) (BLACK)

! GROUNDED LOAD WIRE

O m

GENERATOR
LEADS

(WHITE)

ZOmz

FIGURE 10. LOAD WIRE CONNECTIONS



LOAD
OBSERVE NEGATIVE To

ELECTRIC GENERATOR
SET GROUND

£

"EQUIPMENT GROUND CONDUCTOR

GENERATOR

GROUNDED CURRENT CARRYING CONDUCTOR

7\
\o-

120 V.< UNGROUNDED CURRENT CARRYING CONDUCTOR

AY,
FUSE OR 7
CIRCUIT BREAKER

THESE LINES FROM -~

DOCKSIDE POWER SOURCE

* EQUIPMENT GROUND IS NOT
PART OF GENERATOR WIRING:
CUSTOMER MUST INSTALL IF
REQUIRED.

FIGURE 11. SHORE POWER WIRING CONNECTIONS

Equipment Ground

The installation may include an equipment ground
which includes a common ground for all the electrical
equipment aboard the vessel. Connect this ground to
the ground connection on the generator. Do not tie
this ground to the generator current-carrying con-
ductor.

Shore Power

If the installation connects to shore power, install a
double-throw transfer switch (either automatic or
manual), such as an Onan 308-0269, 2-pole or 308-
0270, 3-pole manual switch. This type of switch will
preventfeeding generatoroutputtoshore pcwerlines
and also prevents connection of shore power and

generator output to the load at the same time. See
Figure 11.

REMOTE START-STOP CONNECTIONS

Fer remote control of starting and stopping, use three
wires to connect a single-pole, double-throw,
momentary contact (center-off type) remote switch to
the terminal block marked “B+,” “1,” “2,” “3,” and “4”
in the generator control box {Figure 12). Use the
correct wire size according to the distance to the
remote switch as shown in Figure 12.

More than ore remote switch can be tused to start and sicp ihe
generator set if they are wired in paraiiel.

REMOTE CONTROL
TERMINAL BLOCK

SIZE DISTANCE

#18 TO 250 ft, (76m)
t#ié6 TO 400 ft. (122m)
#14 TO 630 ft, (192m)

FIGURE 12. REMOTE START-STOP CONNECTICNS



BATTERIES

Install the unit batteries as close as possible to the
unit but not directly underthe generator. If installed in
a separate compartment, be sure the compartmentis
well ventilated to prevent any accumulation of
hydrogen gas generated during battery charging.
Mount the batteries in an acid resistance tray on a
platform above the floor and secure them to prevent
shifting. If batteries are in the engine compartment,
always install 2 non-metallic cover over them to
prevent accidental sparks from objects dropped on
the batteries.

BATTERY CONNECTIONS

m Before connecting the batiery, make sure the
engine has oil in the crankcase, the water

pump has been primed and in general, the unit has been serviced

for operation. Otherwise, engine damage could occur if the engine
is started.

Connect the battery positive (+) cabie from one six-
volt battery, positive terminal, to the start solenoid
terminal marked “B+” in the generator control box.
See Figure 13. Connect the jumper cable from the
negative (-) terminal of the same battery to the
positive terminal of the second six-volt battery.
Connect the last battery cable between the negative
terminal of the second battery and the ground
terminal on the generator.

TERMINAL “B+"" ON
START SOLENOID

JUMPER CABLE

ﬂ@l CONTROL BOX

LGROUND ON

GENERATOR

FIGURE 13. BATTERY CONNECTIONS



OPERATION

ENGINE EXHAUST GAS (CARBON MONOXIDE) IS DEADLY!

Carbon monoxide is an odorless, colorless gas formed by incomplete
combustion of hydrocarbon fuels. Carbon monroxide is a dangerous gas that
can cause unconsciousness and is potentially lethal. Some of the symptoms or
signs of carbon monoxide inhalation are:

e Dizziness
¢ Intense Headache
o Weakness and Sleepiness

* Vomiting
e Muscular Twitching
¢ Throbbing in Tempies

It you experience any of the above symptoms, get out intc fresh air
immediately.

The best protection against carbon monoxide inhalation is a reguiar inspection
of the compiete exhaust system. If yvou notice a change in the sound or
appearance of exhaust system, shut the unit down immediately and have it

inspected and repaired at once by a competent mechanic.

INITIAL START

1. Make sure the water pump has been primed
(Figure 3 of INSTALLATION section).

2. Check to make sure the engine oii base has oii —
filled to “FULL” mark on oii indicaior (see
PERIOCDIC MAINTENANCE section) with oil
recommended.

3. Check to make sure engine has supply of fuel —
fuel recommended under Gasoline Fuel. You can
hand prime the engine fuei system using the fuel
pump priming lever {Figure 14).

!f the camshaft pump lobe is up {fue! pump priming lever
operates with very little resistance}, crank engine one revolu-
tion to permit hand priming. When finished, return priming
iever inward to permit normal pump cperation.

PRIMING | |
LEVER .

FIGURE 14. PRIMIMG LEVER ON TUEL PUMP
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CRANKCASE CiL

Oil capacity of the MAJ generatorsetis3.5pints {1.56
lit). Fill the crankcase until cil reaches the “FULL"
mark on the oil level indicator.

Use an oil with the AP! {American Petrocleum in-
stitute) designation SE or SE/CC. If this oil is not
available, SD or SD/CC designated oil can be used.
Recommended SAE oil numbers {weights) for ex-
pected ambient temperatures foilow.

ABOVE 90 F (B2 C) vt ..SAE 5C
3210 90 F (01032 C) vueeeeeaeaeeaaann. SAE 30
0t0B32F (-18100C) vuvuvernnn.. SAE 10W-40, 5W-30

BeloW O F (=18 C) oeneeeeeee e SAE 3W-30

When adding oil ic the engine between changes, use
the same brand as inthe crankcase. Varicus brands of
oll might not be compatibie when mixed. Referto the
PERICDIC MAINTENANCE section for recommend-
ed oil changes and compiete oii recommendations.

CASCLINE FUEL

The engine will work most satisfactory on nonieaded
gasoline or regular-grade gasoline. However, non-
leaded gasoline is betier for the engine. Sefore
switching to nonieaded gasoiire after having used a



leaded gasoline (e.g. regular), note the following

caution.
1. Do not use nonleaded gasoline after having

used leaded gasoline. Otherwise, preignition

could occur and cause engine damage.

2. Switching from leaded to nonleaded gasoline requires first
removing fead deposits from the engine. Contact your nearest
Onan service representative for more information.
m Due to the danger of fire or explosion, never
fill the fuel tank with either the propulsion or
generator set engine running. Because of gasoline fumes; sparks,

flames, etc., should not be used near the fuel system without great
caution.

STARTING

Eiectric or Remote Electric Starting

For starting atthe generatorsetorremote starting ata
remote iccaticn on the vessel, use the following
procedure.

1. Push the start-stop switch, either the remote
switcy or one on generator set, to “START.”

2. As soon as the generator set starts, release the
SWitcin.

Starting and Stopping
If an auiomatic demand control is used with the MAJ
generator set, a joad circuit will automaticaily start
the generaicr set. When ali iocads are removed, the
generator set is aufomaticaily stopped.

For more information on this type of operation, see the operator's
i which is supptied with the automatic demand control.

th xed ﬁ-‘ﬁ.acenera‘or
i without ‘tb hatter es connectec,
given under Manuai Emergency
Sattenes.

=t
3
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*. Wind the starting rope clockwise on the rope
sheavs as shown in Figure 15.

2. Pu:i the rope slowly untii the piston passes over

compression.

Rewind the rope to starting position.

4. Pull the rope with a fast pull to crank engine.

w

n

WIND STARTING ROPE ON SHEAVE
N CLOCKWISE DIRECTION.
(Refer to starting instructions)

FIGURE 15. USING START ROPE ON ENGINE

Manual
Batteries

If the starting batteries are connected, follow the procedure given
under Manual Starting With Batteries Connected.

Emergency Starting Without

1. Remove the cover on the generator set control
box.

2. Disconnect generator lead A1 from terminal A1
and disconnect wire 4 from the small terminal
block. See Figure 16.

Q— DISCONNECT GEN.
LEAD “Al” FROM
TERMINAL “Al"

DISCONNECT LEAD

NO. 4

FIGURE 16. REMOVAL OF TWQ LEADS N
CCNTRCL BOX

iric choke wire at the choke.
nals of the disconnected

Disconnect the eiec

Tape all loose term
wires.

Mark the electric choke setting on the cChoks
cover and on the choke body. Then iccsen th
two screws and readjust to a fully open position.
Operate the choke manually while the battery is
disconnected (Figure 17).

6. Use the manuai starting procedure given under
Manual Starting With Batteries Connected.

RN
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When batteries are again connected for operation, make sure
to reconnect wire leads and reset choke to original position.



'l CHOKE BODY
[

X
CHOKE COVER

ELECTRIC CHOKE

FIGURE 17. AUTOMATIC ELECTRIC CHOKE

TO APPLY LOAD
~ 1. If possible, let the generator setrun afew minutes
without load to allow for engine warm-up.

2. Connect the load to the generator set. Try to
connect the load in steps instead of full load at

one time.

While the generator set can temporarily
handle an overload, continuous
overloading may cause high operating temperatures and
damage the generator windings. Keep the load within
nameplate rating.

Because the engine runs at constant speed, the exhaust
system may form carbon deposits during prolonged operation
with light loads. Apply full load occasionally to prevent
excessive carbon accumulations.

POWER REQUIREMENTS FOR APPLIANCES

Approximate
Appliance Running Wattage
Air Conditioner....................... 1400-2200
Coffee Percolator........................ 550-700
ElectricBlanket .......................... 50-200
Electric FryingPan ................... 1000-1350
Electriciron..... .. ... o il 500-1200
Electric Water Heater ................. 1000-1500
Electric WaterPump ..................... 500-600
HairDryer. ... 350-500
Microwave Oven............ ... ... 700-1500
Radio .....ooiii 50-200
Refrigerator ............. i i 600-1000
Space Heater......................... 1000-1500
Television ... 200-600
Vacuum Cleaner........................ 500-1500
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Break-in Procedure
For a new or reconditioned generator set, run the unit
in the following sequence.

1. One-half hour at 1/2 load.
2. One-half hour at 3/4 load.
3. Full load.

This method of load application speeds piston ring
seating. Continuous running at light load during the
first few hundred hours usually results in poor ring
seating and higher oil consumption.

SAFETY DEVICES

In case of high coolant (water) temperature, a shut-
down switch stops the generator set. After an
emergency stop, find the trouble and correct.

STOPPING

1. Afterload is removed from the generator set, let it
run a few minutes to cool.

2. Stop the generator set by pushing the start-stop
switch, either the remote switch or one on
generator set, to “STOP.”

OUT-OF-SERVICE PROTECTION

If the generator set will be out of service for more than
30 days, protect it by using the following procedure.

1. Startand runthegeneratorsetuntil itis thorough-
ly warm.

2. Turn off the fuel supply and run the generator set
until it stops.

3. Disconnect the starting batteries and follow the
standard battery storage procedure.
When batteries are in storage, maintain

liquid level and use a trickle charger to

maintain specific gravity. Otherwise, if exposed to freezing
temperatures, severe damage can occur to the batteries.

4. Drain the oil from the oil base while the engine is
still warm. Refill the oil base with clean oil and
attach a caution tag stating the oil used.

5. Remove the spark piug and pour 1 ounce (about
3 mi) of rust inhibitor oil (or SAE 50 oil) into the
cylinder. Crank engine slowly by hand severai
times and install the spark piug.

6. Remove the resonator and cilean the flame
arrester in soap and water. See PERIODI!C
MAINTENANCE section. Rinse, dry with com-
pressed air and reinstall on the generator set.

7. Drain the water from the engine and water pur-  if

danger of freezing exists. See Draining Coc g
System.



8.

9.

10.

Remove the flexible section of the exhaust line
(where water cooled) and plug engine exhaust
outlet to prevent entrance of moisture and dirt.
Attach a warning tag to exhaust line noting
exhaust outlet is plugged.

Wipe the generator brushes, slip rings, etc. Do not
apply lubricant or preservative.

Clean and wipe the entire unit. Coat parts suscep-
tible to rust with a light coat of oil or grease.

Returning the Unit to Operation

1.
2.

Remove any dust and dirt from the generator set.

Check the fuel line connections and check the
fuel tank for moisture. Drain if necessary and fill
with fresh fuel.

. Check the engine oil for moisture. If there is no

moisture and the oil type and weight marked on
the tag is correct, the oil is okay for operaticn.
Otherwise, drain and refill with new oil.

Remove the flame arrester. if the flame arrester is
dirty, wash in soap and water, rinse and dry with
compressed air. Then reinstall on the generator
set.

. Service the cooling system with clean and fresh

water. Prime the water pump and see thatall airis
blec from the system.

Remove material used to plug the exhaust outlet
and reconnect the exhaust line. Check complete

exhaust system for tight connections and condi-
tion of muffler, exhaust line, etc.

m Be sure to conneci the exhaust line,
" make sure the exhaust system is fit for

operation ad will not leak. Exhaust gases are deadly.

. Check the entire generator set for water, fuel, or

oil leaks. Correct leakage as required.

Check wiring system for worn wires, loose con-
nections, etc. Remedy as required.

Install the fully-charged batteries and connect to
the generator set. Observe correct polarity.

DRAINING COOLING SYSTEM

1.

2.

To drain the water pump, loosen the cover on the
water pump so the water runs out. See Figure 18.

Loosen the hose clamp on the hose, from the
water pump, at the engine inlet connector. Then
pull the hose from the connectorto let water drain
from the engine.

Loosening the engine water outlet fitting may speed draining
the engine. Remember to tighten fitting when finished.

Pull necessary fittings ioose to drain water from
the rest of the system (water inlet lines, water-
cooled muffler, outlet lines, etc.).

. After the cooling system is completeily drained,

reconnect and tighten all hoses, fittings, and
clamps.

LEFT SIDE OF ENGINE

LOOSEN INLET
CONNECTION

LOCSEN WATER
PUMP CCVER

RIGHT SIDE OF ENGINE

SEN FITTING TO
DRAINING ENGINE
FITTING AND TUBING
NOT SHOWN)

CLAMP AND
ROM FITTING
TO DRAIN ENGINE

FIGURE 18. DRAINING WATER PUMP AND ENGINE COOLANT



LOW TEMPERATURE CONDITIONS
1. Use a light weight oil as shown in the PERIODIC
MAINTENANCE section. Change oil only when
the engine is warm.

Failure to use a lighter weight oil in cold weather results in
hard cranking and a chance the unit won'’t start.

2. Use fresh fuel and keep the fuel tank full as much
as possible. A full tank prevents moisture conden-
sation.

3. Keep the fuel system clean.

4. Exercise the generator set frequently (see
EXERCISING).

EXERCISING

Infrequent generator set use can result in hard
starting. To ensure starting ability, operate your
generator set at least 1/2 hour every week, if possible
(operate longer if battery is weak). Periodic exer-
cising will keep the battery charged and will keep fuel
at the carburetor fresh.
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HIGH TEMPERATURE CONDITIONS

1.

2.
3.
4.

See that nothing obstructs air flow to-and-from
the unit.

Keep cooling system clean.
Keep ignition timing properly adjusted.

Use proper weight oil as listed in PERIODIC
MAINTENANCE section.

DUSTY OR DIiRTY CONDITIONS

1.

2.

3.

4.

5.

Keep generator set clean. Keep cooling system
clean.

Service flame arrester as frequently as necessary
(see PERIODIC MAINTENANCE section).

Reduce oil change schedule (PERIODIC
MAINTENANCE section).

Keep governor linkage clean (PERIODIC
MAINTENANCE section).

Clean generator brushes, slip rings and com-
mutator. Do not remove normal (dark brown) film.
Do not polish. See PERIODIC MAINTENANCE
section.



PERIODIC MAINTENANCE

Regularly scheduled maintenance is the key to lower operating costs and ionger service life for the unit. Use the
following schedule as a guide. However, actual operating conditions under which a unit is run should be the
determining factor in establishing a maintenance schedule. When operating in very dusty or dirty conditions
reduce some of the service periods. Check the condition of the crankcase oil, the filters, etc. frequently until you
can establish the proper service time periods.

For any abnormalities in operation, unusual noises from engine or accessories, loss of power, overheating, etc.
contact your nearest dealer.

PERIODIC MAINTENANCE SCHEDULE

AFTER EACH CYCLE OF INDICATED HOURS
SERVICE THESE ITEMS 8 50 100 200 500 1000 5000

Inspect Generator Set x1
Check Fuel Supply
Check Gii Levei X
Check Fiame Arrester X2
Clean Guvernor Linkage X2
Check Spark Plug X
Repilace Spark Plug X
Change Crankcase Gil X3
Ciezn Crankcase Breather X2
Ciean Fuei Filier x2
Check Water Pump impeller X
Check Battery Eiectrolyte Level X
inspect Magneto Breaker Points x5
Ciean Commutator and Slip Rings- x2
Check Brushes x4
Check Valve Ciezrance x5
i Bemovs Carbon and Lead x5

X1 - With unit running, visually and audibly check exhaust and fuei systems for leaks. Repair immediately.
x2 - Perform more often in exiremely dusty conditions.

%3 - Change cil avery 100 hours of operation or 3 months, whichever cccurs first. Reduce schedule
if operating in dusty or dirty conditions.

x4 - For minimum brush lengths, see Generator Brushes.

x& - For detailec information, cortact your nearest, authorized Onan service center

i exhaust system connections MUST be checked regularly for any ieaks and lightened as

= nesessary. Uo NOT terminale exhausi pipe near any window or buikhsad {(door) openings. Cc
NOT use the air cizaner/flame arrester as a supporiing sten. Alwavs operate bilge bicwer for 5 minuies after
refueling or anytime prior to starting engines or generator sat.
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" 'CAP AND OIL
LEVEL INDICATOR

KEEP OIL
AT THIS LEVEL__ _ __

FULL

NEVER OPERATE
ENGINE WITH OIL

BELOW THIS LEVEL___ LOW

ALWAYS REPLACE
CAP TIGHTLY, OR
| | OIL LEAKAGE MAY
OCCUR.

AR74

CAP AND OIL

LEVEL INDICATOR OIL DRAIN

PLUG

FIGURE 19. OIL LEVEL INDICATOR AND OIL DRAIN PLUG

CRANKCASE OIL

Oil capacity of the MAJ generator set is 3.5 U.S. pints
(1.66 lit). Fill the crankcase until the oil reaches the
full mark on the oil level indicator (Figure 19).Use an
oil with the APl (American Petroleum !nstitute)
designation SE or SE/CC. If not available, SD or
SD/CC designated oil can be used.

Neote the location of the oil drain in Figure 19.
Never attempt to check the oil levei while the
WARNING engine is running. Hot oil discharged from the

engine could cause personal burns.

If operating in dusty or dirty conditions, change oil
more often than shown in the maintenance schedule.
When adding oil between changes, use the same
brand as in the crankcase. Various brands of oil might
- not be compatible when mixed together.

Cil consumption may be higher with a multi-grade oii
than a single-grade oil if both oils have comparable
viscosities at 210°F (99°C). Therefore, single-grade
oils are more desirable unless anticipating a wide
range of temperatures. Use the proper grade oil for
the expected temperature.

Above 90 F (32C) ...t SAE 50
3210 90F (0t0o32C) ... vviiiiiiiiiiiii SAE 30
0to32F (-18t00C) ............. SAE 10W-40, 5W-30

Below OF (<18 C) ..., SAE 5W-30

CRANKCASE BREATHER

Remove the breathertube and breather vaive from the
engine (Figure 20). If necessary, wash the hose and
valve in a petroleum-base solvant to clean. Dry and
reinstall the hose and valve on the engine.
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Use extreme care when cleaning with a
petroleum-base cleaner due to the fire
hazard. }

"ARBURETOR

BREATHER VALVE
(Keep clean)

FIGURE 20. CRANKCASE BREATHER

FLAME ARRESTER

Check the flame arrester and if dirty, remove the flame
arrester element from the engine (Figure 21). Wash
the flame arrester in soap and water, rinse with clean
water, and airdry with compressed air. Then re-install
the flame arrester long side toward the engine. Fasten
the wing nuts until they just contact the flame
arrester, then tighten one full turn.

Too much torque will distort the fiame



/

FIGURE 21. REMOVAL OF RESONATOR AND
FLAME ARRESTER

GOVERNOR LINKAGE

Lubricate the governor linkage at the carburetor with
powdered graphite (preferably), or a light, sewing
machine type oil. See Figure 22. Do not lubricate the
plastic ball joints, just clean them.

CLEAN. DO NOT LUBRICATE
PLASTIC BALL JOINT

FIGURE 22. GOVERNOR LINKAGE

remove the fuel filter from the fuel
{Figure 28). Biow low pressure, clean
ompressed air down through the center of
] (outiet side). This shouid biow any par-
cuiate cut the filter sices. Remember to instali the
filter with the openings on one end toward the fuel
tiet (toward fuel pump).

TO CLEAN, BLOW DRY,
CLEAN COMPRESSED
AIR DOWN THROUGH
FILTER AS SHOWN

FIGURE 23. FUEL FILTER ASSEMBLY

SPARK PLUG

Each time the spark plug is removed, inspect, clean,
and regap it (Figure 24). If the plug looks discolored
or has fouled, replace it. After 200 hours of operation,
replace the spark plug.

ADJUST GAP

to 0,025 IN, (0,64 mm)

FIGURE 24. GAPPING SFARK PLUG
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WATER PUMP !MPELLER

Remove the cover of the water pump (Figure 25) and
inspect the neoprene impeller. If worn or damaged,
install a new impeller. The pump should discharge a
nominal 3.4 quarts (3.2 lit) per minute when the
engine thermostat is open. When re-installing the
water pump cover, make sure the cover is air tight to
prevent early pump impellerfailure. Tighten the cover
screws 15 to 17 inch-pounds (1.70 to 1.92 Nem).

COVER GASKET

IMPELLER
COVER

PUMP BODY

FIGURE 25. WATER PUMP ASSEMBLY

GENERATOR BRUSHES

To expose the brush rig with the brushes, remove the
generator end cover. Measure the commutator or DC
brush (see Figure 26) and have replaced when worn to
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5/8 inch (15.9 mm). Measure the AC brush shown in
Figure 26 and have replaced when worn to 5/16 inch-
(8.0 mm).

Contact your nearest, authorized Onan service center for more
information.

D.C. BRUSH

BRUSH RIG

A. C. BRUSH

FIGURE 26. LOCATION OF GENERATOR BRUSHES



ADJUSTMENTS

CARBURETOR

If the carburetoris completely outof adjustment, tuin
the idle adjustment needle A (Figure 27) and main
adjustment needle B in gently onto theirseats. Cc not
use force—tight seating causes damage. Back offidle
needle A one turn and main needle B 2-1/2 turns to
permit starting.

Start the generator set and allow it to warm up. With a
large load (do not overload) connected, turn main
needle B in slowly until the engine begins to iose
speed (or voltage drops). Then turn the needle back
out to the point where the generator set will carry the
load. Check operation under various ioads. If there is
any tendency to hunt (sudden increase and drop in
speed), turn the needie B (out) to the point where
operation is steady. Do not turn out more than 1/2
turn past the point of smoocth full-load operatic:.
Continucus unstable operation may be due to im-
proper governor adjustment.

Remove ihe load from the generator set. Turn idie
needle A in slowly until the engine loses speed. Then
turn the needle out to the point of smooth operation.
With the ge~eraior set still running with no load, turn
the throtiic iever stop screw C so it just touches the
stop lever, then back off one full turn.

GOVERNOR

The governor controls engine speed and engine
speed determines the voltage and frequency of the
generator current. Binding at any point of the gover-
nor, linkage, or carburetor throttle, causes slow
governor action. Loose or worn parts cause erratic
governor action.

Make sure the carburetor is properly adjusted before attempting
governor adjustment.

With the generator set stopped, the iength of linkage
A shown in Figure 28 (with tension on spring B) must
allow the carburetor throttle stop lever to just clear
(maximum 1/32 inch or 7.9 mm) the carburetor body
(Figure 27). Alter linkage length by turning the bali
joint on the threaded rod. Run the generatcrset under
toad to thoroughly warm it up.

Connect a voltmeter across the generator cutput.
With the generator set operating at no-load, adjustthe
speed nut C (Figure 28)for a voltmeter reading of 126
volts for a 120-volt unit. The voitage shouid not fail
below 108 voits for a 120-volt unit under fuli-rated
foad.

THIS DIMENSION
SHOULD BE
{ 1i/64 IN. (4,4mm)

IDLE ADJUSTMENT
THROTTLE STOP SCREW C

IDLE FUEL
ADJUSTMENT

MAIN FUEL

Te E j
ADJUSTMENT

LEVER — Y
THROTTLE

STOP

THROTTLE
PLATE

T /

u‘?(ﬁa.ﬁ.
THROTTLEN,

THROTTLE ’C‘ggﬂl
sToP THROTTLE
SCREW ( LEVER

rs /;
a G
x

THROTTLE |,

PLATE

NG LOAD
PCSITION

FIGURE 27. CARBURETGR ADJUSTMENRTS
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DECREASE
TIVITY
SENSITIVI® ®
’___’——’
INCREASE
SENSITIVITY

|

==C

DECREASE SPEEDK—' JlNCREASE SPEED

FIGURE 28. GOVERNOR ADJUSTMENTS

If voltage drop from load to no-load is too great, turn
sensitivity screw D clockwise (Figure 28). If voltage
drop is within the above limits but unsteady with a

20

tendency to aiternately increase and decrease, turn
the sensitivity screw counterclockwise. Any change
in the sensitivit. acrew D setting requires a compen-
sating chang= i~ *he speed adjustment nut C.

AUTOMATIC CHOKE

Normal choke setting is in slightly closed position at
70°F (21° C). If t:emperature changes require choke
adjustment, loosan two screws at A (Figure 29). Turn
the cover assembly counterclockwise to decrease
choking. To increase choking, turn clockwise.
Tighten both screws to lock cover in place.

G. This
This wa Loosen these
way foz screws and
for richer (A rotate the

entire cover
assembly

leaner mixture

mixture

FIGURE 29. CHOKE ADJUSTMENT



ENGINE TROUBLESHOOTING

S
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!_oose or Corroded Battery Connection

Low or Discharged Battery

Faulty Starter

eelefe

lgnition Timing Wrong

Wrong Spark Plug Gap

Worn Points or Improper Gap Setting

Bad Ignition Coil or Condenser

0
olo|(oe|e
olo|e|e|®

Fauity Spark Plug Wires

2 o 1 e

9 ] Out of Fue! - Check

[ JK.] 0l Lean Fue! Mixture - Readjust

[ e |0 § Rich Fue! Mixture or Choke Stuck

[ Engine Fiooded

[ e e j Poor Quality Fuei

e! e [ I Dirty Carburetor

? 2 e ? Cirty Air Cleaner ;
o] @ ) . Dirty Fuei Filter

@ [ Defective Fuel P

Wrong Vaive Cleararce

Broken Valve Spring

Valve or Valve Seai Leaking

Piston Rings Wern or Broken

Wrong Bearing Clearance

ir Circulation

Dirty or Oily Cocling Fins
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PARTS INFORMATION

The following replacement parts consist of items which can be usually
installed by the operator. For additionai information on parts or service,
contact your nearest authorized Onan dealer or service center. A complete
parts manual is available for a nominal charge and can be ordered under part
number 933-0220.

Breaker PointSet........... ... .. ... ... 160-0540
Condenser (Ignition).........ooiiiiiii ... 312-0033
Spark Plug ... 167-0028
Start Solenoid . ....... ... .. 307-1046
Thermostat........... i, 309-0298*
Thermostat Spring..........cooiiiiiiiia.... 309-0088
Thermostat Cover Plate Gasket.................. 309-0004
Crankcase BreatherHose ....................... 503-0557
Crankcase BreatherValve....................... 123-0486
Fuel Pump ... o i 149-0693
Fuel Pump Mounting Gasket .................... 149-0003
Carburetor ... ..ot e 146-0093
Carburetor Mounting Gasket .................... 145-0110
Water Pump Impeller Assembly ................. 131-0050
Water Pump Cover Gasket ...................... 131-0044
Governor Spring......veviiiiiiiie e, 150-0098
Cylinder Head Gasket .......................... 110-0940
DC Brush (Two Used) ..... B 214-0070
DC Brush Spring (Two Used) ............... i... 212-1011
AC Brush

120-Volt Unit (Two Used) ..................... 214-0072

240-Volt Unit (Three Used)............co..... 214-0073
AC Brush Spring and Support

(One forEach ACBrush) ..........covvvuna... 212-1105
Unit VibrationMount ........................... 402-0261

* For MAJ generator sets prior to serial number 7601618197, use 309-0298
thermostat and new 309-0301 thermostat cover.
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