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Foreword

~

PURPOSE OF MANUAL.:

This Service Manual has been written and published by Generac Corporation to ald our Dealers® mechanics and
company service personnel in the maintenance, servicing, troubleshooting and repair of the products described
herein. All information, illustrations and specifications are based on the latest product information avalilable at the
time of publication.

Proper service and repair Is important to the safe, economical and reliable operation of all recreational vehicle
and industrial moblle generators. Troubleshooting, testing and servicing procedures recommended by Generac
and described in this manual are effective methods of performing such operations. Some of these operations or
procedures may require the use of speclalized equipment. Such equipment should be used when and as
recommended.

Generac could not possibly know of and advise the generator service trade of all conceivable procedures by
which a service or repair might be performed or of the possible hazards and/or resuits of each method. We have
not undertaken any such wide evaluation. Therefore, anyone who uses a service procedure, method or tool not
recommended by Generac must first completely satisfy himself that nelther his nor the product’s safety will be
endangered by the procedure or method selected.

USER’S RESPONSIBILITY:

Itis assumed that service personnel are familiar with the servicing procedures of these products or like or similar
products manufactured and marketed by Generac. It Is further assumed that such personnel have been trained In
the recommended servicing procedures for these products; and that such tralning includes the use of mechanic’s
common hand tools, speclal Generac tools, and tools from other suppliers.

SAFETY:
When working on this product, it must be remembered that the generator AC electrical system produces high
and dangerous voltages that can cause severe electrical shock. Contact with high voltage terminals, bare wires,
etc., can result In dangerous and even fatal injury.

To prevent accidental engine cranking and startup, always disconnect battery cables before working on or
around the generator.

Cover all openings into the engine-generator, to prevent entry of foreign materials. Such materials could enter
the engline cylinders and cause extensive damage when the engine is started.

ItIs important to note that the manual contains various DANGER, CAUTION and NOTE blocks. These should be
read carefully in order to minimize the risk of personal injury or to prevent methods or practices from being used
which could damage equipment or render it unsafe. :

FASTENERS:

Replacement fasteners must have the same measurements and strength as the fasteneres they will replace.
Numbers on the heads of metric bolts and on surfaces of metric nuts indicate thelr strength. Customary nuts do
not have strength markings. Mismatched or incorrect fasteners can cause damage, equipment malfunction or
possible injury.

REPLACEMENT PARTS:

Many parts used on recreational vehicle generators and engines are designed and manufactured to comply with
rules and regulations established by the Recreational Vehicle Industry Association (RVIA), American National
Standards Institute (ANSI), and the National Fire Protection Assoclation (NFPA). Strict compliance with such rules
and regulations help to minimize the risk of fire or an explosion. Use of any replacement part that does not comply
with such rules and regulations could result in fire or explosion hazard and should be avoided.
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Chapter One- AC GENERATOR FUNDAMENTALS

" around the conductor.

Magnetism and Electricity
it has been known for some time that a relationship
oxists between mafonoﬂsm and electricity. The "NP" and
*Q" series recreational vehicle generators depend on
this relationship for thelr operation. If the service techni-
clan is to properly diagnose and repalr these units, he
must understand this relationship.

Magnetic Induction

When a magnetic field Is moved so that Its lines of
magnetic flux cut across a wire or a coll of wires, an
electromotive force or EMF Is Induced Into the wire or
coll. The terms "EMF" and "voltage” may be used inter-
changeably.

It the ends of the wire or coll are connected to form a
comroloto clreult, current wili flow through the conductor.
The following rules apply:

1. The direction In which the current flows wiil
depend on the polarity of the magnetic fleld.

2. The amount of voltage Induced into the wire
depends on the strength of the magnetic fleld. That
Is, the stronger or more concentrated the lines of
magnetic flux, the greater the voltage.

When current fiows| Tigure 1-1.
through a conductor, a
magnetic field Is created

The strength of the mag-
netic fleld depends on (a)
the amount of current flow
and (b) the number of}!
turns or loops In the con-
ductor. The polarity of the
mag:\otlc fileld depends
on the direction of current

;vavoform that can be dlagrammed as shown in Figure 1-

" The ROTOR may be a 2-pole type having a single
NORTH and a olngro SOUTH magnetic polol.‘%ome F?O-
TORS are lo with two SOUTH and two NORTH
magnetic poles. The following apply:

1. The 2-pole ROTOR must be turned at 3600 rgm
to produce an AC fm’uency of 60 Hertz, or at 3000
rpm to deliver an AC frequency of 50 Hertz.

2. The 4-pole ROTOR must operate at 1800 rpm to
dellver a 60 Hertz AC frequency or at 1500 rpm to
dellver a 50 Hertz AC frequency.

Flguro {2.A §|mp|e AC GOMI’&IOF

~ -

MAGNETIC FIELD

flow through the wire.

From the above, It Is clear that the stronger the mag-
netic fleld the greater the voltage Induced Into the con-
ductor. Additionally, it is apparent that the greater the
current flow through the conductor the stronger the
magnetic fleld around that wire. The following rules then

apply:

1. if the current flow through a conductor can be
regulated, the strength of the magnetic field around
the conductor can be regulated.

2. If the strength of the magnetic fleld can be regu-
lated, the voltage induced by the magnetic field can
be regulated.

A Simple AC Generator

Figure 1-2 shows a very simple AC Generator. The
gonerator consists of a rotating magnetic field called a
OTOR and a stationary colil of wire called a STATOR.
The ROTOR Is a permanent magnet which consists of a
SOUTH magnetic pole and a NORTH magnetic pole.

As the ROTOR turns, its magnetic field cuts across the
stationary STATOR. A voltage Is Induced into the STA-
TOR wlndlngs. When the magnet's NORTH pole passes
the STATOR, current flows in one direction. Current
tlows In the opposite direction when the magnet's
SOUTH pole passes the STATOR. This constant reversal
of current flow results in an alternating current (AC)

Flgure 1-3. Alternating Current Slne Wave

Current Voltage
(+) //":‘\\\
I 0 180

One Cycle

A More Sophisticated AC Genera-

tor

tI:!gum 1-4 (next page) represents a more histi-
cated generator. A regulated direct current Is delivered
into the ROTOR windings via carbon BRUSHES AND
SLIP RINGS. This results In the creation of a regulated
magnetic field around the ROTOR. As a result, a regu-
lated voltage Is induced Into the STATOR. Regulated
curren:. delivered to the ROTOR Is called "EXCITATION"
curren
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Chapter One- AC GENERATOR FUNDAMENTALS

A More Sophisticated Generator
(Continued)

Flgure 14. A More Sophlsticated Generator |

STATOR#, STATOR

Q
<

- <

AC
OUTPUT
i —od

DC
CURRENT

"NP" and "Q" Series Generators

See Figure 1-5 below. The revolving magnetic fleld
(ROTOR) Is driven by the engine at a constant speed,
through a pulley and v-belt arrangement. This constant
s'j)oec? I8 maintained by a mechanical engine governor.

nits with 2-pole Rotor rog:lro an operating speed of
3600 rpm to deliver a 60 Hertz AC output. Engine gover-
nors are set to malntain approximately 3720 rpm when
no electrical loads are connected to the generator.

NOTE: AC output frequency at 3720 rpm wilil be
about 62 Hertz. The "No-Load" g Is set :gght
high to prevent excesslve rpm, frequency and volt-
age droop under heavy electrical loading.

| Generator operation may be described briefly as fol-
ows:

1. Some "residual” magnetism is normally present
in the Rotor and Is sufficlent to induce agproxl-
mately 7 to 12 volts AC into the STATOR's AC
power windings. h

2. During startup, an engine controller circult board

delivers batte
brushes and siip rings.

a. The battery voitage is called "Field Boost".
b. Flow of direct current through the ROTOR

voltage to the ROTOR, via the .

Increases the strength of the magnetic fleld .

above that of "residual* magnetism alone.

3. "Residual® plus "Fleld Boost" magnetism in- "

duces a voltage Into the Stator excitation (DPE),
battery charge and AC Power windings.

4. Excltation winding unregulated AC output Is
dellvered to an electronic voltage regulator, via an
excitation circult breaker. )

a. A "Reference" voltage has been preset Into the :'

Voltage Regulator.
b. An "Actual” ("sensing"”) voltage is dellvered to
the Voltaé;e Regulator via sensing leads from the

Stator AC power windings. »

=

¢. The Regulator "compares" the actual (sens-

ing) voltage to its pre-set reference voltage.

Flgure 1-5. Operating Dlagranr NP and "Q" Serles Generators
FIELD BOOST FROM ENGINE
o CONTROLLER cn::;rr BOARD N
(BATTERY VOLT.
<J.sz-:Nsmc--I_ TO LOAD TO BATTERY
VOLTAGE
REGULATOR ‘—-@ BCR
UPPER L
BEARING ,
1

STATOR
POWER
WINDIN

STATOR
POWER
WINDING

STATOR
EXCITATION
WINDING

ENGINE
PULLEY

GENERATOR
PULLEY

STATOR
BATTERY
CHARGE

BCR = BATTERY CHARGE RECTIFIER
CB3 = EXCITATION CIRCUIT BREAKER -
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‘Chapter One- AC GENERATOR FUNDAMENTALS

(1) if the actual (sensing) voltage Is greater than the
pre-set reference voltage, the Regulator will de-
crease the regulated current flow to the Rotor.
(2) i the actual (sensing) voltage Is less than the
pre-set reference voltage, the Regulator will in-
crease the regulated current flow to the Rotor.
. (3) In the manner described, the. Regulator main-
* talns an actual (sensing) voltage that is equal to the
pre-set reference voltage. , ‘
NOTE: The Voltage Regulator also changes the
Stator excltation winding’s alternating current (AC)
output to direct current (DC). o

5. When an electrical load Is connected across the
Stator power windings, the circuit Is completed and
an electrical current will flow.
6. The Rotor’s magnetic fleld also Induces a voltage
into the Stator battery charge windings. .
a. Battery charge winding AC output is dellvered
to a battery charge rectrﬂel;éBCR) which changes
the AC to dlirect current (DC). .
b. The rectified DC s then delivered to the unit
. battery, to maintain the battery in a charged
,state. : . : , :
.c. A 1 ohm, 25 watt Reslstor Is Installed in serles
u;lth 'ttho grounded side of the battery charge
circu C

. .Fleld Boost
When the engine Is cranked m 2 3
during startup, the engine’s gure elé Soo
starter contactor Is energized .

closed. Battery current is then | Siome

degvmered to the starter motor | ciacur 6oano ]
and the engine cranks. = .

Closure of the starter con-| ~—i——0-4-18
tactor contacts also dellvers ooe - | -
battery voltage to Terminal 13 .
of an Engine Controller circult|. 6—GTARTER -
board. ' The battery current| sesiston “l CONTACTOR
flows through a 47 ohm, 2 watt | -
resistor and a fleld boost
dlode, then to the Rotor via
brushes and slip rings. This Is
called "Fleld Boost" current.

Fleld boost current Is delivered to the Rotor only while
the engine Is cranking. The effect Is to “flagh the fleld"
every time the engine Is cranked. Fleld boost current
helps ensure that sufficlent “pickup” voltage Is avallable
on every startup to turn the Voltage Regulator on and
bulld AC output voltage.

NOTE: Loss of the Fleld Boost function may or ma
not result In loss of AC power winding outfvut. f
Rotor residual maynatlsm alone Is suftficlent fo turn
the Regulator on, loss of Fleld Boost may go unno-
ticed. However, If residual magnetism alone Is not
onouqh to turn the Regulator on, loss of the Fleld
Boost function will result In loss of A Stpower wind-
Ing output to the load. The AC output voltage will
then drop to a value commensurate with the
Rotor’s residual magnetism (about 7-12 VAC). .

Generator AC Connectlon System
GENERAL:

The Stator AC power winding conslsts of two wind-
ings, with each winding capable of oupplyln? 120 volts
AC. When the two windings are connec n serles, a
240 volts AC output results. In most cases, units are
shipped from the factory connected for 120 volits AC

output only.

CONNECTIONS FOR SINGLE VOLTAGE OWPW:

Figure 1-7 shows the system connected for 120 volts
AC output only. Some models are equipped with a 30
amp and a 20 amp main clrcult breaker, others may be
equipped with two 30 amp circult breakers.

RECONNECTION FOR DUAL VOLTAGE OUTPUT:

When reconnected for dual voitage output, Stator out-
put leads 11P and 44 form the two “hot” leads (T1- Red
and T3- Blacka. The junction of loads 22P and 33 form
the "Neutral® line (T2- White).

For dual voltage output, the "Neutral” line remains
grounded. However, the jumper wire between the two
malin clrcult breakers has been removed.

NOTE: For units with two 30 amp maln breakers,
the exIsting breakers may be re-used when recon-
necting for dual vol_tage output. However, on unlis
with a 30 amp and a 20 amp malin breaker, you may
wish to Install a 2-pole breaker that Is rated closer
to the unit’s rated capacity.

lgure 1-7. Connecled for Single Voltage

" POWER
WINDING

POWER
WINDING

F-3
~ &~
‘N,
.
3
-
°
’ [
« .

cB2 cB1
l2288 ;] A ?
| ta0v .._u "
. .-tnovi-c—“—n'
WHITE RED

F7gui,a fﬁnnected.for Dual Voltage butput
- POWER WINDING -

o | Umsm;maamemi
11P )

i )CN o WHITE cB2
’ 1zov—->|<—1zov—j
3 . ™
. p— 240V
BLACK . : RED
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Chapter Two- MAJOR GENERATOR COMPONENTS

Flgure 2-1. Exploded View of Generator

. Lower Bearing Carrier

. Rotor Assembly

. Stator Assembly

. Upper Ball Bearing

. Lower Ball Bearing

. Upper Bearing Carrler

. Stator Stud (4)

. Flanged Lock Nut (4)

. Brush Holder

10. Crush Holder Screw (2)
11. Nylon Washer (4)

12. Generator Top Housing

CONPOPAEWN =

Stator Assembly

The Stator Is “sandwiched” between the upper and
lower bearing carriers and retained in that position by
four Stator studs. Windings included in the Stator as-
umbg are (a) dual AC power windings, (b) an excitation
or DPE winding, and (c) a battery charge winding. A total
?f"eleven (11) leads are brought out of the Stator as
ollows:

1. Four (4) Stator power winding output leads (Wires No.
11P, 22P, 33 and 44). These leads deliver power to
connected electrical loads.

2. Stator Power winding “senslng" leads (11S and 22S).
These leads deliver an “actual” voltage signal to the
electronic Voltage Regulator.

3. Two excitation winding output leads (No. 2 and 6).
These leads deliver unregulated excitation current to the
voltage regulator.

4. ;’hroe (3) battery charge output leads (No. 55, 66 and
77).

Lower Bearing Carrier
The lower bearing carrier supports the vertically
mounted Stator and the lower Rotor bearing. Bosses are
located around the carrier’s outer periphery to accept the
four Stator bolts.

Rotor Assembly

The Rotor is sometimes called the “revolving field”,
since it provides the magnetic field that induces a volt-
age into the stationary Stator windings. It is supported
by two ball bearings, one in the lower and one in the
urper bearing carrier. Slip rings on the upper Rotor shaft
allow excitation current from the voltage regulator to be
delivered to the Rotor windings. A pulley is ke&ed and
retained to the lower Rotor shaft, allowing the Rotor to
be driven by the engine via a drive beit.

All generator models in this manual utilize a 2-pole
Rotor, i.e., one having a single north and a single south
pole. This gpe of Rotor must be driven at 3600 rpm for a
60 Hertz AC output; or at 3000 rpm for a 50 Hertz output.

Slip rings may be cleaned. If dull or tarnished, clean
them with fine sandpaper. DO NOT USE ANY METALLIC
GRIT OR ABRASIVE TO CLEAN SLIP RINGS.

Figure 2-2. Stator Output Leads

———11P
————118
—22p
————228
33
e 44
-————55
66

p———77

Leads 2 & 6 = Stator Excitation Winding
Leads 11S & 22S = Voltage Sensing Leads
Leads 11P, 22P, 33 & 44 = AC Power Windings
Leads 55, 66, 77 = Battery Charge Winding

Upper Bearing Carrier
The upper bearing carrier stﬁ»ports the Stator. It also
provides mounting for a Brush Holder and a top housing.
The Rotor’s upper ball bearing is supported in the upper
bearing carrier.

Brush Holder

Figure 2-3.

The brush holder is re-
tained in the u&per bearlng
carrier by two M5 screws.
retains two brushes which
contact the Rotor slip rings
and allow current flow from
stationary parts to the re-
volving Rotor. The positive
(+) brush is located nearest
the Rotor bearing.
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Chapter Two- MAJOR GENERATOR COMPONENTS

Battery Charge Components

The Stator incorporates dual battery charge windings.
A battery charge rectifler (BCR) changes the AC output
of these windings to direct current (DC). Battery charge
winding output Is delivered to the unit battery via the
rectifier, a 15 amp fuse and Wire No. 13. A 1 ohm, 25 watt
reslistor Is connected In series with the grounded side of
the circuit.

Figure 2-4. Battery Charge Circuit

BATTERY CHARGE WINDING

Wire 55

7

7 g6  TO ENGINE
—— CONTROLLER
BCR CIRCUIT BOARD

BCR = Battery Charge Rectifier BATTERY
R1 = 1 Ohm, 25 Watt Resistor

Excitation Circuit Components
GENERAL:

During operation, the Rotor’s magnetic field induces
a voltage and current flow Into the Stator excitation
winding. The resultant AC output Is delivered to a voltage
regulator via an excitation circuit breaker (CB3).

VOLTAGE REGULATOR:

Six (6) leads are connected to the voltage regulator as
follows:

[J Two (2) SENSING leads deliver ACTUAL AC
output voltage signals to the regulator. These
are Wires No. 11S and 22S.

O Two (2) leads (No. 2 and 6) deliver Stator exci-
tation winding AC output to the regulator.

O Two (2) leads (1 and 4) deliver the regulated
direct current to the Rotor, via brushes and slip
rings.

The regulator mounts a “"VOLTAGE ADJUST" potenti-
ometer, used for adjustment of the pre-set REFERENCE
voltage. A lamp (LED) will turn on to indicate that SENS-
ING (actual) voltage Is available to the regulator and the
regulator is turned on.

NOTE: If, for any reason, sensing volitage to the
regulator Is lost, the regulator will shut down and
excitation output to the Rotor will be lost. The AC
output voltage wlll then drop to a value that Is
commensurate with Rotor resldual magnetism
;about 7-12 VAC). Without this automatic shutdown
‘eature, loss of sensing (actual) voltage to the retg-
ulator would result In a "full fleld” or "full excifa-
tlolr:" conditlon and an extremely high AC output
voltage.

Figure 2-5. Schematic- Excitation Circuit

EXCITATION
WINDING

VOLTAGE
REGULATOR [~

é ROTOR
rh

Figure 2-7. Voltage Regulator

EXCITATION CIRCUIT BREAKER:

Figure 2-6.

The excitation circuit breaker
LCB3) Is self-resetting and cannot
e reset manually. Should the
breaker open for any reason, ex-
citation current flow to the Rotor
will be lost. The unit’s AC output
voltage will then drop to a value
commensurate with the Rotor’s
residual magnetism (about 7-12
VAC).
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NOTE: Adjustment of the regulator’'s "VOLTAGE

ADJUST" potentiometer must be done only when

the unit is running at Its correct governed no-load

speed. Speed Is correct when the unit’s no-load AC

output frequency Is about 61-63 Hertz. At the stated

t;rze uerlwtcy, AC output voltage should be about 122-
volts.
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‘Chapter Three- INSULATION RESISTANCE TESTS

Effects of Dirt and Molsture

Molsture and dirt are detrimental to the continued
good operation of any generatorset. = :
if molsture Is allowed to remaln In contact with the
Stator and Rotor windings, some of the molsture will be
retalned In volds and cracks of the winding insulation.
This will result In a reduced Insulation resistance and,
eventually, the unit’s AC output will be affected.
.Insulation used in NP and Q-Serles generators s mols-
ture resistant. However, prolonged exposure to molsture
will gradually reduce the resistance of the winding insu-

Dirt can make the problem worss, since it tends to hold
molsture Into contact with the windings. Salt, as from
sea alr, also worsens the problem since salt can absorb
molsture from the alr. When sait and moisture combine,
they make a good electrical conductor.

Because of the. detrimental affects of dirt and mols-
ture, the generator should be kept as clean andasdryas
possible. Rotor and Stator windings. should be tested
perlodically with an insulation resistance tester (suchas
a megohmmeter or hi-pot tester).

If the Insulation resistance ls excessively low, drying
maY be required to remove accumulated moisture. ftor
drying, perform a second Insulation resistance test. If
resistance is still low after drying, replacement of the
defective Rotor or Stator may be required.

Insulation Reslistance Testers
Figure 3-1 shows one kind of hi-pot tester. The tester
shown has a "Breakdown® lamp that will glow during the
tesntdpmcodun to Indicate an insulation breakdown in the
winding being tested. '

DANGER!

INSULATION RESISTANCE TESTERS SUCH AS
HI-POT TESTERS AND MEGOHMMETERS ARE A
SOURCE OF HIGH AND DANGEROUS ELECTRI-
CAL VOLTAGE. FOLLOW THE TESTER
MANUFACTURER'S INSTRUCTIONS CARE-
FULLY. USE COMMON SENSE TO AVOID DAN-
GEROUS ELECTRICAL SHOCK.

Drying the Generator
QENERAL: :
i tests indicate the Insulation resistance of a winding
is bolow a safe value, the winding should be dried before

operating the generator. Some recommended drying
procedures Include (a) heating units and (b) forced alr.

HEATING UNITS:

if drying Is needed, the generator can be enclosed in
a covering. Heating units can then be installed to raise
the temperature about 15°-18° F. (8°-10° C.) above ambl-
ont temperature.

Portable forced alr heators can be used to dry the

nerator. Direct the heated alr Into the generator's air
ntake openings. Remove the voltage regulator and run
the unit at nﬁoad. Alr tamperature at the Eolnt of entry
into the generator should not exceed 150° F. (68° C.).

~ Cleaning the Generator
GENERAL: .
The generator can be cleaned properly only while itis
disassembled. The cleaning method used should be de-

termined by the type of dirt to be removed. Be sure to dry
the unit aftor it has been cleaned. ’

NOTE: A shop that raﬁalrs electric motors may be
able to assist you with the proper cleaning of gen-
erator windings. Such shops are often experlen

In speclal problems such as a sea coast environ-
ment, marine or wetland applications, mining, etc.

USING SOLVENTS FOR CLEANING: ,
it dirt contains oll or grase, a solvent is generally
required. Only petroloum distlliates should be used to
clean electrical components. Recommended are safety
t{y&e got(ragl.egr;\. solvents having a flash point greater than
Use a soft brush or cloth to apply the solvent. B
careful to avold damage to magnet wire or winding Insu-
lation. After cleanlnf. dry all components thoroughly
using molsture-tree, low-pressure compressed alr.

DANGER!
DO NOT ATTEMPT TO WORK WITH SOLVENTS
IN ANY ENCLOSED AREA. PROVIDE ADEQUATE
VENTILATION WHEN WORKING WITH SOL-
VENTS. WITHOUT ADEQUATE VENTILATION
FIRE, EXPLOSION OR HEALTH HAZARDS MAY
EXIST. WEAR EYE PROTECTION. WEAR RUB-

BER GLOVES TO PROTECT THE HANDS.

CAUTIO
enerators may use epoxy or polyester
base winding varnishes. Use solvents that will not
attack such materlals. ' :

Some

CLOTH OR COMPRESSED AIR: '

For small parts or when dry dirt ls to be removed, a dry
cloth may be satisfactory. Wipe the parts clean, then use
low pressure air at 30 pal (208 Kpa) to blow dust away.
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Cleaning the Generator (Contin-

g ued
BRUSHING AND VACUUM CLEANING:

Brushing with a soft bristie brush followed by vacuum
cleaning Is a good method of removing dust and dirt. Use

the soft brush to loosen the dirt, then remove it with the
vacuum.

Stator Insulation Reslistance
GENERAL: '

insulation resistance Is a measure of the Intsgrity of
the insulating materials that separate slectrical windin
from the generator’s steel core. This resistance can
rade over time due to the presence of contaminants

dust, dirt, grease and especlally moisture).
The normal Insulation resistance for ' generator wind-
ings is on the order of “miltions of chms” or “megohms”.
When checking the insulation resistance, follow the
tester manufacturer’s instructions carefully. Do NOT ex-
ceed the applied voltages recommended in this manual.
Do NOT apply the voltage longer than one (1) second.

CAUTIONI ‘

DO NOT connect the Hi-Pot Tester or Megohmme-
ter test leads to any leads that are routed into the
generator control panel. Connect the tester leads
to the Stator or Rotor leads only.

STATOR SHORT-TO-GROUND TESTS:

See Figure 3-2. To test the Stator for a short-to-ground
condition, proceed as follows:

1. Disconnect and Isolate all Stator leads as follows:

a. Disconnect sensing leads 11S and 22S from the .

voltage regulator. .
b. Disconnect excitation winding lead No. 6 from the
voltage regulator.
¢. Disconnect excitation lead No. 2 from the excitation
clrcuit breaker (CB3).
d. Disconnect battery charge winding leads No. 66 and
77 from the battery charge rectifier (BCR).
o. Disconnect battery charge wlndlr;f lead No. 55 from
the battery charge circuit resistor (R1). L
1. At the main circuit breakers, disconnect AC power
leads No. 11P and 33.
@. Atthe 4-tab ground terminal (GT), disconnect Stator
- power leads No. 22P and 44. - :
2. When all leads have been disconnected as outlined in
Step 1 above, test for a short-to-ground condition as
follows:
a. Connect the terminal ends of all Stator leads to-
gether (118, 22S, 11P, 22P, 33, 44, 2,6, 55, 66, 77).
b. Follow the tester manufacturer’'s instructions care-
fuily. Connect the tester leads across all Stator leads
and to frame ground on the Stator can. Apply a voltage
of 1500 volts. Do NOT apply volitage fonger than one
(1) second. '

It the test indicates a breakdown In insulation, the
Stator should be cleaned, dryed and re-tested. If the
winding fails the second test (after cleaning and drying),
replace the Stator assembly.
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TEST BETWEEN ISOLATED WINDINGS:

1. Follow the tester manufacturer’s Instructions care-
fully. Connect the tester test leads across Stator leads
No. 11 and 2. Apply a voltage of 1500 voits- DO NOT
EXCEED 1 SECOND. .

2. Retgeat St‘ovr 1 with the tester leads connected
across the following Stator leads: .

a. Across Wires No. 33 and 2.
b. Across Wires No. 11 and 66.
c. Across Wires No. 33 and 66.
d. Across Wires No. 2 and 66.

It a breakdown In the Insulation between lsolated
windings is indicated, clean and dry the Stator. Then,
repeat the test. if the Stator fails the second test, replace
the Stator assembly. ' -7

TEST BETWEEN PARALLEL WINDINGS:

Connect the tester leads across Stator leads No. 11
and 33. Apply a voltage of 1500 volts. If an Insulation
breakdown Is indicated, clean and dry the Stator. Then,
repeat the test between parallel windings. if the Stator
falls the second test, replace it.

Flgure 3-2. Stator Leads

2
——s5
————11P
——————11S
L 22p
225
33
44
55
—————66

Leads 2 & 6 = Stator Excitation Winding
11S & 22S = Voltage Sensing Leads
Leads 11P, 22P, 33 & 44 = AC Power Windings
55, 66, 77 = Battery Charge Winding

Testing Rotor Insulation
'I"tc;I lt:st the Rotor for insulation breakdown, proceed
as w8:

1. Disconnect wires from the Rotor brushes or remove
the brush holders with brushes.

2. Connectthe tester poositive (+) test lead to the positive
(+) slip ring (nearest the Rotor bearing). Connect the
tester negative (-) test lead to a clean fram ground (like
the Rotor shaft). .

3. A;n)liy 1000 volts. DO NOT APPLY VOLTAGE LONGER
THAN 1 SECOND.

It an insulatlon breakdown Is indicated, clean and dry
the Rotor then repeat the test. Replace the Rotor If it fails
the second test (after cleaning and drying).

N




Chapter Three- INSULATION RESISTANCE TESTS

Flgure 3-3. Rotor Test Polnts

POSITIVE (+)
TEST LEAD

EXAMPLE: Generator Is rated at 240 volts AC. DI-
vide "240“ by "1000" to obtaln “0.24". Then, add “1*
to obtain *1.24" megohms. Minimum Insulatlon re-
sistance for a 240 VAC Stator Is 1.24 megohms.

If the Stator insulation resistance Is less than the
calculated minimum resistance, clean and dry the
Stator. Then, repeat the test. if resistance is still
low, replace the Stator.

Use the Megger to test for shorts between Iso-
lated windings as outlined "Stator Insulation Resis-
tance”.

Also test between parallel windings. See "Test
Between Parallel Windings“on Page 10.

TESTING ROTOR INSULATION:

The Megohmmeter
GENERAL:

A megohmmeter, often called a "megger”, con-
sists of a meter calibrated in megohms and a power
supply. Use a power supply of 1500 voits when
testing Stators; or 1000 volts when testing the
Rotor. DO NOT APPLY VOLTAGE LONGER THAN
ONE (1) SECOND.

TESTING STATOR INSULATION:

All parts that might be damaged by the high
megger voltages must be disconnected before
testing. Isolate all Stator leads (Figure 3-2) and
connect all of the Stator leads together. FOLLOW
THE MEGGER MANUFACTURER'S INSTRUC-
TIONS CAREFULLY.

Use a megger power setting of 1500 volts. Con-
nect one megger test lead to the junction of all
Stator leads, the other test lead to frame ground on
the Stator can. Read the number of megohms on
the meter.

The MINIMUM acceptable megger reading for
Staltors may be calculated using the following for-
mula:

MINIMUM INSULATION GENERATOR RATED VOLTS

RESISTANCE = +1

(In “Megohms") 1000

Aprly a voltage of 1000 volts across the Rotor
slip rings. DO NOT EXCEED 1000 VOLTS AND DO
NOT EPPLY VOLTAGE LONGER THAN 1 SECOND.
FOLLOW THE MEGGER MANUFACTURER'S IN-
STRUCTIONS CAREFULLY.

ROTOR MINIMUM INSULATION RESISTANCE
1.5 megohms
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Chapter Four- MEASURING ELECTRICITY

‘ Meters ,
Devices used to measure electrical arr rtles are
called meotors. Moters aro avallable that allow one to

A ,(b) DC voltage, (c) AC !
R (o) A g ) e folouin appy

To measure AC voltage, use an AC voltmeter.
To measure DC voltage, use a DC voitmeter.
Use a frequency meter to measure AC fre-
quency In "Hertz" or “cycles per second"..
Use an chmmeter to read clrcuit resistancs, in
"ohms".

O 0ao

The VOM

_ A meter that will permit both voltage and resistance to
be read Is the "volt-chm-mililammeter® or "VOM".

Some VOM's are of the "analog” type (Figure 4-1).
These meters display the value being measu br pl%o-
lcally deflecting a needle across a ghr:duamd scale. The
scale used must be interpreted by user.

*Digital* VOM’s (Figure 4-1) are also available and are
generally very accurate. Digital meters display the mea-
sured values directly by converting the values to num-

bers. ‘

NOTE: Standard AC voltmeters react to the AVER-
AGE value of alternating current. When working
with AC, the effective of “rms” value Is used. For
that reason, a different scale Is used on an AC
voltmeter. The scale Is marked with the effective or
*rms” value even thocﬂg the meter actually reacts
to the average value. t Is why the AC voltmeter
wlll glve an Incorrect reading Is used to measure
direct current (DC).

nalog and Dlg ]

1150 ‘

lgure #-1.

Measuring AC Voltages
An accurate AC voltmeter or a VOM may be used to
mc{ the generator's AC output voltage. following
apply:

1. Alwags read the generator's AC out:ut voltage only at
the unit's rated operating speed and AC frequency.

2. The generator’'s voltage regulator can be adjusted for
correct output voitage only while the unit is operating at
its correct rated speed and frequency.

3. Only an AC voltmeter may be used to measure AC
;%Ig 8'5 20 NOT USE A DC VOLTMETER FOR THIS

DANGER! ,
RV GENERATORS PRODUCE HIGH AND DAN-
GEROUS VOLTAGES. CONTACT WITH HIGH
VOLTAGE TERMINALS WILL RESULT IN DAN-
gﬁgggs AND POSSIBLY LETHAL ELECTRICAL

Measuring DC Voltage

A DC voltmetsr or a VOM may be used to measure DC
voltages. Always observe the following rules:

1. Always observe correct DC polarity.

a. Some VOM's may be equipped with a polarity

switch.

b. On meters that do not have a polarity switch, DC

polarity must be reversed by reversing the test leads.
2. Before reading a DC voltage, always set the meter to
a higher voltage scale than the anticlpated reading. if In
doubt, start at the highest scale and adjust the scale
downward untll correct readings are obtained.
3. The design of some meters is based on the "current
flow" theory while others are based on the “"electron
flow" theory.

a. The "current flow" theory assumes that direct cur-

rent flows from the positive (+) to the negative (-).

b. The “electron flow" th assumes that current
. flows from negative (-) to positive (+).

NOTE: When testing NP and Q-Serles generators,
the "current flow" theory Is applled. Thatls, current
Is assumed to flow from positive (+) to negative ().

Measuring AC Frequency

The generator’s AC output frequency Is proportional
to Rotor speed. Generators equipped with a 2-pole Rotor
must operate at 3600 rpm to supply a frequency of 60
Hertz. Units with 4-pole Rotor must run at 1800 rpm to
deliver 60 Hertz.

NOTE: "NP* and “Q-Serles” Rotors are engine
driven through a drive belt and pulley arrangement.
Drlve ratlos may differ between models.

Correct engine and Rotor speed Is maintained by an
engine speed governor. For models rated 60 Hertz, the
governor is generally set to maintain a no-load frequency
of about 62 Hertz with a corresponding output volitage of
about 124 volts AC line-to-neutral; or 248 volits line-to-
line. Englno speed and frequency at no-load are set
slightly high to prevent excessive rpm and frequency
droop under heavy electrical loading.
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Measuring Current

To read the current flow, in AMPERES, a clam
on ammeter may be used. This type of meter indi-
cates current flow through a conductor by measur-
Ing the strength of the magnetic field around that
conductor. The meter consists essentlally of a cur-
rent transformer with a split core and a rectifier-
tyre instrument connected to the secondary. The
primary of the current transformer Is the conductor
through which the current to be measured flows.
The split core allows the instrument to be clamped
around the conductor without disconnecting It.

Current flowing through a conductor may be
measured safely and easlly. A line-splitter can be
used to measure current in a cord without separat-
Ing the conductors.

Flgure 4-2. Clamp-On Ammeter

Flgure 4-3. A Llne-Splltler
LINE

NOTE: If the physical size of the conductor or
ammeter caf:aclty does not permit all lines to be
measured simultaneously, measure current flow In
Ieach Indlvidual line. Then, add the Individual read-
ngs.
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Measuring Resistance

The volt-ohm-milllammeter mag' be used to mea-
sure the resistance In a circult. Reslstance values
can be very valuable when testing colls or wind-
Ings, such as the Stator and Rotor windings.

When testing Stator windings, keep In mind that
the resistance of these windings If very low. Some
meters are not capable of reading such a low resis-
tance and will.simply read “continuity".

if proper procedures are used, the following con-
ditlons can be detected using a VOM:

O A "short-to-ground* condition in any Stator or
Rotor winding.

O Shorting together of any two parallel Stator
windings. :

O shorting together of any two Isolated Stator
windings.

(0 Anopen condition in any Stator or Rotor wind-
Ing.
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Chapter Five- ENGINE DC CONTROL SYSTEM
‘ Introduction . Fig

The engline DC control system Includes all com-
ponents necessary to the operation of the engine.
Operation includes cranking, starting, running and
shutdown. The system is shown schematically in

Flgure 5-2.
Operational Analysis
CIRCUIT CONDITION- SHUTDOWN:
Battery voltage Is avallable to the engine control- ,
ler circuit board (PCB) from the
unit BATTERY and via (a) the Flgure 5-1. Schematic- DC Control System
RED battery cable, Wire 13, a 15 _
amp FUAS s_F1). Wire 15 and BATTERY
clrcuit board Terminal J3. How- RED il BLK
ever, circultboard action is hold- ‘_ sc
ing the circult open and no ac- 1 RED—| —16 —(sn)
tion can occur. é: ) ~ A
Battery output Is avallable to st | ~ =
the contacts of a STARTER el 1 o
tc;lotr::'ACTon (SC), but the con- — 1 i
cts are open. 16
B‘a’ttery vholta :’ IEsLaI:% Iﬁg‘s s <n o ' e C 0
ered to the Jipe i Qs |
SWITCH (SW2). The switch Is el o
open and the clrcuit is incom- 5 14 et S 108 ___J—@:""
plete. -5 184 g]—s sP2
‘ : NA-6 {7 —T1O0—GSTARTY
‘ CIRCUIT CONDITION- PRIMING: Ji-; 2 17—! 13 v ® )
- 4
When the FUEL PRIMER -9 s WTO
SWITCH (DW2) Is closed by the 10— 66 I_BH —
operator, battery voltage Is de- a1 as as—-L g
livered across the closed switch J-12 0
contacts and to the FUEL PUMP a-13 " REMOTE
Caulppeg with & FUEL SOLE. e | cpeEry
equipped with a - J1-15 18— 17
-N%II;,(FS), it will be energlzed — [ 3
open via Wire 14. —u 1 b |
BCR w23z
CIRCUIT CONDITION- CRANK- O T22Y
ING: - L= REMOTE PANEL AR
ING. 77__: 6 (OPTIONALD -\ u? 14170
cuen, e, ST AR o Lo e ome | | e
8 held a ;
“START" position, Wire 17 from 33 TO ROTOR START &
the engine controller circuit ON_,\,’{‘,\,_] (Fleld Boost)
board Is connected to frame : o
ground. Circuit board action will
then deliver battery voltage to (a
a STARTER CONTACTOR (SC
via Wire 56, and to an automatic
gtl)-lOKE SOLENOID (CS) via Wire
When batterx voltagé ener-
glzes the STARTER CONTAC-
OR (SC), its contacts close and
battery output is dellvered to the
STARTER MOTOR ﬁM%vla, Wire
16. The STARTER MOTOR (SM)
energizes and the engine
cranks.
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Operational Analyslis (Continued)
CIRCUIT CONDITION- CRANKING:

While cranking, the CHOKE SOLENOID (CS) Is
energized cycllcaily by circult board actlon.

Also while cranking, clrcult board action delivers
battery voltage to the Wire 14/14A circuit. This
energizes the FUEL PUMP (FP) and the FUEL SO-
LENOID (FS). Some units may not be equipped with
a FUEL SOLENOID.

In addltion, circuit board action delivers battery
voltage to the Wire(s) 18A circuit and ignition oc-
curs.

CIRCUIT CONDITION- RUNNING:

With the FUEL PUMP (FP) operating and ignition
occuring, the engine should start.

A voltage Is induced Into the Stator's BATTERY
CHARGE WINDING. This voltage Is delivered to the
ENGINE CONTROLLER BOARD (PCB) via Wire 66
to prevent STARTER MOTOR engagement above a
certain rpm.

Circuit board action terminates DC output to the
STARTER CONTACTOR which then de-energizes
to end cranking and CHOKE SOLENOID operation.
The choke will go to a position determined by the
CHOKE HEATER (CH).

Circuit board action delivers a DC voltage to Wire
4 and to the Rotor. This Is FIELD BOOST.

CIRCUIT CONDITION- SHUTDOWN:

Setting the START-STOP SWITCH {SW1) to its
“STOP" posltion connects the Wire 18 circuit to
frame ground. Circuit board action then opens the
circult to Wire(s) 18A and to Wire 14. Ignition and
fuel flow terminate and the engine shuts down.

CIRCUIT CONDITION- FAULT SHUTDOWN:

The engine mounts a HIGH OIL TEMPERATURE
(Slgll;r)CH (HTO) and a LOW OIL PRESSURE SWITCH

Should engine oll temperature exceed a pre-set
value, the switch contacts wlill close. Wire 85 from
the circult board wlill connect to frame ground.
Circuit board action will then initiate a shutdown.

Should engine oil pressure drop below a safe
pre-set value, the switch contacts will close. On
contacts closure, Wire 85 will be connected to
frame ground and clrcuit board action will Initlate
an engine shutdown.

Engine Controller Circuit Board
GENERAL:

The engline controller board is the control center
for cranking, startup, running and shutdown oper-
ations. The board Interconnects with other compo-
nents of the DC control system to turn them on and
off at the proper times: It is powered by fused 12
VDC power from the unit battery.
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Figure 5-2. Englne Controller Clrcult Board

WIRE
12914 1 15

|

l‘ 000 000ODOQCODO OO ©
 t— —

QL] ,

CIRCUIT BOARD CONNECTIONS:

The clrcult board mounts a 15-pin receptacle (gl)‘
and two single pin terminals (J2 and J3). Figure
shows the 15-pin receptacle pins, associated wires
and the function(s) of each pin and wire.

Flgure 5-3. Receptacle J1
PIN| WIRE FUNCTION

1 56 Dellvers 12 VDC to Starter Contactor (SC)
while cranking only.

2 90 Delivers 12 VDC to Choke Solenold coil whlile

) cranking only.

3 — Not used.

4 | 18A 12 VDC to Ignition Module (IM) while cranking
and running.

5 18A 12 VDC to Ignition Module (IM2) while cranking
and running.

6 17 To Start-Stop switch. When wire Is grounded
by setting Start-Stop switch to “START", eng-
ine will crank.

7 17 Ilo Start-Stop switch on optional Remote Pan-

8 - Not used.

9 4 Field Boost DC to Voltage Regulator and to
Rotor windings.

10| 68 To Battery Charge Rectlfier (BCR). Prevents
cranking while engine Is running.

1] 85 Fault shutdown circuit. When grounded bY
closure of High Oil Temperature or Low Oll
Pressure Switch engine will shut down.

12 0 Common Ground.

13 16 12 VDC Input to Field Boost circuit while
cranking only.

14| 18 To Start-Stop switch. When grounded by sett-
ing Switch to "STOP" engine shuts down.

15| 18 To Start-Stop Switch on optional Remote
Panel.




Chapter Five- ENGINE DC CONTROL SYSTEM

In addition to the 15-pin receptacle (J1), the cir-
cultboard is ocmlgged with two single pin terminals
SJ'ﬁ and J3). T terminals may be identifled as

ollows:

1. Wire 14 connects to Terminal J2. During cranking

and running, the circult board delivers battery voit-
:'go to the Wire 14 circuit for the following func-
ons:

a. To operate the electric Fuel Pump (FP).
b. To open the Fuel Solenold (if so equipped).
¢. To operate the Choke Heater.
2. Wire 15 connects to Terminal J3. This is the
Bower sup‘ply (12 VDC) for the clrcult board and the
C control system.

| Battery
RECOMMENDED BATTERY:

When anticlpated amblent temperatures will be
consistently above 32° F. (0° C.), use a 12 volts
automotive type storage battery rated 70 am
hours and capable of dellvering at least 360 cold
cranking amperes.

If amblent temperatures will be below 32° (0" C.),
use a 12 volt battery rated 95 amp-hours and having
a cold cranking capacity of 450 amperes.

BATTERY CABLES:

Use of battery cables that are too long or too
small In diameter will result in excessive voltage
drop. For best cold weather starting, voltage drop
between the battery and starter should not exceed
0.12 volt per 100 amperes of cranking current.

Select the battery cables based on total cable
length and prevaliling amblent temperature. Gener-
ally, the longer the cable and the colder the

. weather, the larger the required cable diameter.

The following chart applies:

CABLE LENGTH (IN FEET) | RECOMMENDED CABLE SIZE
O-T0 NO. 2
TI-13 NO. U
18-20

NO. OUU

EFFECTS OF TEMPERATURE:

Battery efficiency Is greatly .reduced by a de-
creased electrolyte temperature. Such low temper-
atures have a decided numbing effect on the elec-
trochemical action. Under high discharge
rates(such as cranking), battery voltage will drop
to much lower values in cold temperatures than in
warmer temperatures. The freezing point of battery
electrolyte fiuld Is affected el:! the state of charge
of the electrolyte as indicated below:

SPECIFIC GRAVITY

FREEZING POINT

-38° F. (-37°C))
20 F.\- T
) #1’1! 18" C)

ADDING WATER:

Water Is lost from a battery as a result of charg-
ing and discharging and must be replaced. If the
water Is not replaced and the separator plates be-
come exposed, they may become permanently sul-
fated. In addition, rlates cannot take full part In
the battery action unless they are completely im-
mersed in electrolyte. Add only DISTILLED WATER
to the battery. DO NOT USE TAP WATER.

NOTE: Water cannot be added to some "mainte-
nance-free” batterles.

CHECKING BATTERY STATE OF CHARGE:

Use an automotive type battery hydrometer to
test the battery state of charge. Follow the hydrom-
eter manufacturer’s instructions carefully. Gener-
ally, a battery may be considered fully charged

when the specific gravity of its electrolyte is 1.260.
if the hydrometer used does not have a "Percent-
aqe of Charge” scale, compare the readings ob-
ta e following:

ned with

CHARGING A BATTERY:

Use an automotive type battery charger to
recharge a battery. Battery fluld Is an extremely
caustic sulfuric acid solution that can cause severe
burns. For that reason, the following precautions
must be observed:

O The area In which the battery is being charged
must be well ventllated. When charging a bat-
tery, an explosive gas mixture forms in each
cell.

O Do not smoke or break a live circult near the top
of the battery. Sparking could cause an explo-
slon.

O Avoid splllage of battery fluld. If spillage oc-
curs, flush the affected area with clear water
Immediately.

O Wear eye protection when handling a battery.

15 Amp Fuse

Flgure 5-3.

This panel-mounted Fuse
protects the DC control clrcult
agalnst overload and possible
damage. If the Fuse has melted
open due to an overload, nel-
ther the priming function nor
the cranking function will be
avallable.
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Fuel Primer Switch

Following generator Installation and after the
unit has been idle for some time, the fuel supply
line may be empty. This condition will require a
lou:g cranking perlod before fuel can reach the
carburetor. The Fuel Primer Switch, when actuated
zgs!;s ';:’RIME" ro:elt‘:o% w;gd?r:en abl:uel Solelnold

, If 80 equ . tion, battery voita
wlli be dellv:r%d Fa’:t:ross the closed swltcl?eontacgt:
to the Fuel Pump (FP) to turn the Pump on. Pump

action will then draw fuel from the supply tank to

prime the fuel lines and carburetor.

Figure 5-5. Start-Stop Switch

I

_Q——@ .

18

A. Schematic B. Pictorial

~ Flgure 5-4. Primer Switch
t“r
SW2 -— !
<0 144 :_'
O L
A, Schematic B. Pictorial
Start-Stop Switch

Switch allows the operator to control cranking,
startup and shutdown. The following wires connect
to the Start-Stop Switch:

1. Wire No. 17 from the Engine Controller circuit
board. This Is the CRANK and START clrcuit.
When the Switch Is set to 'START", Wire 17 is
connected to frame ground via Wire 0B.
a. With Wire 17 grounded, a Crank Relay on the
circuit board energlzes and battery voltage is
delivered to the Starter Contactor via Wire 56.
The Starter contactor energizes, Its contacts
close and the engine cranks.
b. With Wire 17 grounded, a Run Relay on the
circuilt board energizes and battery voltage is
dellvered to the Wire 14 circult.
g) Battery voltage Is delivered to the Fuel
ump, Fuel Solenolid (if so equipped) and the
Choke Heater.
2) Battery voltage Is dellvered to the Ignition
odules (IM and IM2. ignition occurs.
2. Wire 18 from. the Engine Controller board. This
is the ENGINE STOP circult. When the Start-Stop
Switch is set to "STOP", Wire 18 Is connected to
frame ground. Circult board action then opens the
circult to Wires 14 and 18A. Fuel flow to the carbu-
retor and Ignition are terminated.
3. Wire 0B connects the Switch to frame ground by
means of a 4-tab grounding terminal.
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Starter Contactor & Motor

The posiltive (+) battery cable (13) attaches to one
of the large lugs of the Contactor. The Starter cable
(16) attaches to the second large Iu% Attached to
the two small lugs are Wires 56 and 0.

When the Start-Stop switch Is set to “START",
the circult board delivers battery voltage to the
Contactor coll via Wire 56. The Contactor ener-
glzes and its contacts close. Battery voltage is then
dellvered from the positive battery cable, across
wle cz%sed contacts and to the Starter Motor via

re 16.

"Flgure 5-6. Starter Contactor

I
&
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i




Chapter Six- TROUBLESHOOTING FLOW CHARTS

Introduction
The "Flow Charts” In this charter may be used In Problems 1 through 5 apply to the AC generator
conjunction with the "Diagnostic Tests" of Chapter only.
Seven. Numbered tests In the Flow Charts corre- Beginning with Problem 6, the engine DC control
;gond to identically numbered tests of Chapter system Is dealt with.
ven. '

If Problem Involves AC Generator

TEST 1- CHECK
NO-LOAD VOLTAGE
& FREQUENCY

VOLTAGE & FREQUENCY GOOD ZERO VOLTS NO-LOAD
FREQUENCY LOW OR ZERO VOLTAGE &
BOTH HIGH RESIDUAL VOLTS FREQUENCY FREQUENCY

OR LOW 1 1 GOOD

GO TO PROBLEM 1 QO TO PROBLEM 2 GO TO PROBLEM 3 GO TO PROBLEM 4 -

Problem 1- Voltage & Frequency Are Both High or Low

TEST 2- CHECK
& ADJUST
ENGINE
GOVERNOR

FREQUENCY GOOD
AC VOLTAGE

NO-LOAD FREQUENCY
AND VOLTAGE GOOD,
BUT THEY DROOP TOO —————(>
MUCH WHEN LOAD
IS APPLIED

FREQUENCY IS GOOD
BUT NO-LOAD VOLTAGE — PROBLEM
IS HIGH NO. 5

Problem 2- Frequency Good But Voltage Low or Residual
TEST3-DOA

TEST 4- CHECK

FIXED LESS THAN BRUSH GOOD
EXCITATION 1/2 RATED VOLTS csmes———ly LEADS

TEST

UNIT PRODUCES BAD mssssmssmmesl) REPAIR
ABOUT 1/2 RATED RECONNECT
VOLTAGE REPLACE

GOOD ey GO TO TEST 6 GO TO TEST7
BAD sl REPLACE BREAKER

TEST 5- TEST EXCITATION
CIRCUIT BREAKER
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Problem 2- Frequency Good, Voltage Low or Residual (Continued) 7N

TEST 6- TEST
STATOR DPE
WINDING

TEST 8- CHECK
SENSING
LEADS

GOOD

GOOoD ﬁ

BAD
REPLACE REPAIR, RECONNECT
STATOR -OR REPLACE

TEST 10- CHECK/ADJUST
VOLTAGE REGULATOR

TEST 9- CHECK
FIELD BOOST GOOD*

BAD ——l) REPAIR REPLACE REGULATOR IF IT FAILS TEST
OR REPLACE ADJUST & TEST NEW REGULATOR
BAD PART(S)

TEST 7- TEST
BRUSHES &
SLIP RINGS

TEST 11- CHECK
ROTOR
ASSEMBLY

GOOD

GOOD me————]-

BAD . TEST 12- CHECK
STATOR POWER
1 1 WINDINGS
REPAIR OR REPLACE REPLACE

REPLACE STATOR IF BAD s BA D

MAKE SURE AC OUTPUT LEADS me— STATOR POWER WINDINGS
ARE PROPERLY CONNECTED. CHECK GOOD

See "Generator AC Connection

System* on Page 5.

NOTE: The term "Low Voltage" refers to any AC output voltage that Is less than rated voltage. The term "Residual
gzl;agel' re‘{ecr)s to AC output voltage produced by Rotor residual magnetism alone and without excitation current (about
volts .

Problem 3- Frequency and Voltage Both Read Zero
TEST 14- TEST

TEST 13- CHECK
MAIN CIRCUIT MAIN CIRCUIT

‘ CLOSED el
BREAKERS BREAKERS

GOOD
" OPEN BAD 1

N
I—* CLOSE MAIN BREAKER(S) REPLACE le BREAKER(S) GO TO TEST 12
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Chapter Six- TROUBLESHOOTING FLOW CHARTS
‘ Problem 3- Frequency and Volitage Both Read Zero (Continued)

CHECK AC OUTPUT
GOOD ) CONNECTIONS

TEST 12- CHECK

— STATOR POWER
WINDINGS

(Page 5)

BADﬁ REPLACE BAD STATOR

Problem 4- Excessive Voltage/Frequency Droop When Load is Applied

TEST 16- CHECK
LOAD WATTS &
AMPERAGE

TEST 16- CHECK
LOAD VOLTAGE

NOT OVERLOADED
& FREQUENCY :

GOOD OVERLOADED

END TEST REDUCE LOAD

‘ TEST 2- CHECK/ADJUST
ENGINE GOVERNOR GOOD me——e—]
Problem 5 and up apply to the engine DC control
system.

Problem 5- Priming Function Does Not Work

ENGINE STILL

CRANKS . WON'T el
NORMALLY PRIME

TEST 17- CHECK
ENGINE
POWER

TEST 19- TEST
PRIMER
SWITCH

TEST 18- TRY
CRANKING THE
ENGINE

WON'T CRANK REPLACE BAD SWITCH uumms—— BAD

GO TO PROBLEM 6

GOOD

TEST 20- CHECK
FUEL PUMP
OPERATION

REPLACE FUEL PUMP
IF DEFECTIVE

Page 21



Chapter Six- TROUBLESHOOTING FLOW CHARTS

Problem 6- Engine Will Not Crank

TEST 22- CHECK
BATTERY &
CABLES

TEST 21- CHECK
15 AMP FUSE

GOOD m————

FUSE BAD

|

REPLACE FUSE RECHARGE OR REPLACE BATTERY
CLEAN, REPAIR OR REPLACE BAD CABLE(S)

ﬁ GOOD

TEST 23- CHECK TEST 24- CHECK
POWER SUPPLY START-STOP

TO ENGINE CIRC- SWITCH
UIT BOARD

GOOD

BAD

CHECK WIRING AND REPLACE
WIRE CONNECTIONS. DEFECTIVE
REPAIR, RECONNECT SWITCH
OR REPLACE BAD

WIRES AS REQUIRED.

TEST 26- CHECK
STARTER
CONTACTOR

TEST 25- CHECK
POWER SUPPLY
TO WIRE 56

GOOD

GOOD ﬁ

REPLACE ENGINE CONTROLLER REPLAlCE BAD
CIRCUIT BOARD : STARTER CONTACTOR

& GOOD
TEST 27- CHECK REPLACE STARTER MOTOR IF DEFECTIVE
STARTER MOTOR
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Problem 7- Engine Cranks But Won't Start

TEST 28- CHECK TEST 29- CHECK
FUEL SUPPLY 0K sl | WIRE 14 POWER GQooD
SUPPLY

LOW FUEL
REPLENISH FUEL SUPPLY REPLACE ENGINE
CONTROLLER
CIRCUIT BOARD

ﬁ QooD
TEST 30- CHECK
FUEL PUMP

TEST 31- CHECK
FUEL SOLENOID
(Q70G MODELS ONLY)

GOOD — GOO0D

BAD BAD
REPLACE PUMP REPLACE SOLENOID

TEST 33- CHECK SPARK PLUG GOO0D

TEST 32- CHECK
IGNITION SPARK

WEAK OR NO SPARK CLEAN AND REGAP OR REPLACE SPARK PLUG

!

TEST 34- CHECK TEST 35- TEST
IGNITION POWER GOOD me——————] IGNITION
SUPPLY SYSTEM

BA Dﬁ REPLACE ENGINE
CIRCUIT BOARD

TEST 36- CHECK TEST 37- CHECK
CARBURETION GOOD CHOKE OPERATION
ADJUST OR REPAIR ADJUST OR REPAIR TEST 38- CHECK ENGINE
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Problem 8- Engine Starts Hard and Runs Rough

TEST 32- CHECK TEST 33- CHECK
IGNITION SPARK GOOD ——— SPARK PLUG GOOD

ENGINE MISS IS APPARENT BAD

CLEAN & REGAP OR
REPLACE SPARK PLUG

TEST 35- TEST
IGNITION SYSTEM

TEST 34- CHECK
IGNITION POWER
SUPPLY

BAD

REPLACE ENGINE REPAIR OR REPLACE BAD PART(S)
CIRCUIT BOARD

TEST 37- CHECK
CHOKE OPERATION

ENGINE RUNS 0.K. NOW

STOP TESTS ADJUST, REPAIR OR REPLACE
AS NECESSARY

REPAIR OR REPLACE AS NECESSARY

TEST 35— CHECK ENGINE
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Problem 9- Engine Starts and Then Shuts Down

CHECK OolL TEST 39- CHECK
ENGINE LEVEL conmssesselp> | OIL PRESSURE GOOD
OIL LEVEL o.K. SWITCH*

OIL LEVEL LOW

REPLENISH OIL REPLACE SWITCH

TEST 40- TEST OIL
TEMPERATURE
SWITCH®

TEST 24- TEST
START-STOP
SWITCH

GOOD

REPLACE IF BAD

GO TO PROBLEM 8
"ENGINE STARTS HARD AND RUNS ROUGH"

BAD sl REPLACE BAD SWITCH

*NOTE: IF OIL PRESSURE IS LOW, FIND
THE CAUSE AND CORRECT. IF OIL

TEMPERATURE IS HIGH, DETERMINE
THE CAUSE AND CORRECT.
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Seven- DIAGNOSTIC TESTS

Chapter

Introduction

The "Diagnostic Tests” In this chapter may be
performed in conjunction with the "Flow Charts" of
Chapter Six. Test numbers In this chapter corre-
spond to the numbered tests in the "Flow Charts”.

Tests 1 through 17 are procedures Involving
problems with the AC generator’s output voltage
‘a:r'l: frequency (Problems 1 through 4 in the "Flow

rts”.

Tests 17 through 40 are procedures involvin
B‘roblems with engine operation (Problems

rough 9 in the "Flow Charts"”).

You may wish to read Chapter Four, "Measuring
Electricity”.

NOTE: Test procedures In this Manual are not nec-
essarlly the only acceptable methods for diagnos-
Ing the condition of components and circulls. All
possible methods that might be used for system
dlagnosls have not been evaluated. If you use any
dlagnostic method other than the method pre-
sented In this Manual, you must ensure that neither
your safety nor the product’s safety wiil be endan-
79?6% by the procedure or method you have se-
ected.

Test 1- Check No-Load Voltage

and Frequency
DISCUSSION:

The first step in analyzing any problem with the
AC generator is to determine the unit’s AC output
voltage and freqgency. Once that has been done,
you will know how to proceed with specific diag-
nostic tests.

The generator’'s AC output leads may be con-
nected to suppl¥ elther single or dual voltage out-
put. You may wish to review "Generator AC Con-
nection System" on Page 5.

PROCEDURE:

1. Set a volt-ohm-milliammeter (xOM) to read AC
voltage. Connect the meter test leads across cus-
tomer connection leads T1 (Red) and T2 (White).
2. Connect an AC frequency meter across AC out-
put leads T3 (Black) and T2 (White).
3. Disconnect or turn OFF all electrical loads. Initial
fheé:ks and adjustments are accomplished at no-
oad.
4. Start the engine, let it stabilize and warm up.
5. Read the AC voltage and frequency.
a. For unlts rated 60 Hertz, no-load voltage and
fre uenc! should be approximately 122-126 VAC
and 61-63 Hertz respectively.
b. For units rated 50 Hertz, no-load voltage
should be approximately 110-112 VAC at 50-52
Hertz.
6. Repeat the above with the frequency meter
across T3 (Black) and T2 (White) and with the VOM
across T3 (Black) and T2 (White). Frequency and
voltage readings should be the same as Step 5.

RESULTS:

1. f AC voltage and frequency are BOTH corre-
spondingly high or low, go to Test 2.

2. f AC frequency is good but low or residual
voltage Is indicated, go to Test 3.

3. f AC output voltage and frequency are both
"zero", go to Test 13. '

4. H the no-load voltage and frequency are within
the stated limits, go to Test 15. :

NOTE: The term "low voltage” refers to any voltage
reading that Is lower than the unit's rated voltage.
The term “residual voltage” refers to the output
voltage supplled as a result of Rotor residual mag-
netism only (approximately 5-12 VAC). ‘

“Figure 7-1. Stator AC Output Leads

cB2 2 T2
T T
i GREEN
BLACK RED WHITE '

B. Pictorial

A. Schematic

Test 2- Check Engine Governor
DISCUSSION:

Rotor operating speed and AC output frequency
are proportional. The generator will deliver a fre-
quency of 60 Hertz at 3600 Rotor rpm or 62 Hertz at
3720 Rotor rpm.

The Voltage Regulator should be adjusted to
dellver 120 VAC (line-to-neutral) at a frequency of
60 Hertz; or 124 VAC (line-to-neutral) at 62 Hertz. It
is apparent that, If governed speed is high or low,
AC frequency and voltage will be correspondlnqu
high or low. Governed speed at no-load Is usua Ig
set slightly above the rated speed of 60 Hertz (to 6
Hertz), to prevent excessive rpm, frequency and
voltage droop under heavy electrical loading.

NOTE: Generator Models 9712-0 and 9712-1 are
powered by a single cylinder GN-360 engine. Other
%ppllcable models are powered by a V-Twin engine.

overnor ad[ustmen:’frocedures for both englnes
will be discussed In the following procedure.
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Test 2- Check Engine Governor

(Continued)
PROCEDURE FOR V-TWIN ENGINE:
1. For gasoline fuel systems, adjust the carburetor
as follows:

a. Turn the IDLE MIXTURE VALVE clockwise until
It just seats. DO NOT FORCE.

b. Turn the IDLE MIXTURE VALVE counterclock-
wise 1-1/4 turns. This setting will allow the en-

ﬂlne to be started and warmed up, at which time

nal adjustment can be completed.
2. For units with gaseous fuel system, complete
adjustment of the load block prior to start.
a. Turn both the IDLE ADJUST and the SLOTTED
ADJUSTMENT clockwise until they are softly
seated. DO NOT FORCE.
b. For units rated 6600, 7000 and 7200 watts, turn
both adjustments counterclockwise 1-1/2 turns.
¢. For units rated 5000, 5200 and 5500 watts, turn
both adjustments counterclockwise 2 turns.
d. Hold the adjustment and tighten the LOAD
BLOCK LOCK NUT.

The above load block adjustment should allow
:’he engine to be started, when final adjustment can
e made.

CAUTION!

The statlc governor adjustment outlined In Step 3
must be made following governor maintenance
before the engine Is started. Failure to complete
the adjustment could result in overspeeding of

the engine. Such overspeeding could resuit In
engine damage, Rﬂersonal injury or property dam-

age. All linkage MUST be installed to make this

adjustment.

3. Complete a STATIC GOVERNOR adjustment as
follows:
a. See Figure 7-4. Loosen the GOVERNOR
CLAMP NUT.
b. Push the GOVERNOR LEVER until the throttle
B lk}vai.de open. DO NOT BEND THE GOVERNOR
¢. Hold the GOVERNOR LEVER In the "wide open
throttie" position and rotate the GOVERNOR
SHAFT counterclockwise (CCW) as far as it will
go. :
d. While holding the GOVERNOR SHAFT in its full
counterclockwise position, tighten the GOVER-
NOR CLAMP NUT to 70 inch-pounds (8 N-m).

NOTE: Clearance Is limited on ducted englines. A
standard torque wrench and socket may not work.
An M6 crows foot wrench will allow proper torqu-

ing.
4. Adjust the governor as follows:
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Flgure 7-2. Carburetor AdJustment (V-Twin)

IDLE MIXTURE
VALVE

iDLE 8TOP
SCREW

Flgure 7-3. Load Block Adjustment (Gaseous)

!S LOAD BLOCK

—

i

Flgure 7-4. Governor Adjustment (V-Twin)

SOVERANOR
SHAFT .

~ GOVERNOR

IDLE STOP SCREW

CARBURETOR
THROTTLE LEVER

ADJUSTER NUT.

ANTI-LASH
SPRING

GOVERNCR
SPRING .

ADJUSTMENT
BRACKET

CLAMP NUT GOVERNOR
LEVER
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a. Inspect the ANTI-LASH SPRING. Make sure It
Is not broken or disengaged.
b. Connect an accurate AC frequency meter to
the generator's AC output leads.
c. Start the engine, let it stabilize and warm up at
no-load.
d. Turn the ADJUSTER NUT to obtain a frequency
reading as close as possible to 62 Hertz for units
rated 60 Hertz; or 51 Hertz for units rated 50
Hertz. '
e. Apply an electrical load as close as possible
to the unit’'s full rated wattage/amperage capac-
Ity. With load applied, note the amount of fre-
quency droop. Also note whether excessive
hunting occurs when the load Is removed.
(1) if frequency droops below 58 Hertz when
the load is applied, disconnect the [oad. Then,
move the GOVERNOR SPRING in the ADJUST-
MENT BRACKET closer to the ANTI-LASH
SPRING.
(2) Readjust the ADJUSTER NUT to obtain a
no-load frequency as close as possible to 62
Hertz (60 Hertz units); or 51 Hertz (50 Hertz
units).
(3) Again apply a load and check for droop and
hunting.
(4) Continue the above procedure until (a) no
load speed Is correct, (b) excessive droop
under load does not occur, and (c) excessive
huntln;g does not occur when the load Is re-
moved.

NOTE: FlInal carburetor adjustments may be re-
quired for best results. Units with gaseous fuel
system may require flnal load block adjustments.

PROCEDURE FOR GN-360 ENGINE:

1. Before starting the engine, complete initial ad-
Justment of the governor as follows (Figure 7-5):
g.OL%_oosen the GOVERNOR LEVER CLAMP
b. Hold the GOVERNOR LEVER at its full "INC.
RPM" position and rotate the GOVERNOR
SHAFT clockwise as far as It will go. Then,
tighten the GOVERNOR LEVER CLAMP BOLT to
70 Inch-pounds (8 N-m).
2. Connect an AC frequency meter across the
generator’s AC output leads.
3. Turn OFF or disconnect all electrical loads. Then,
start the engine, let it stabilize and warm up. Finally,
adjust the governor as follows: '
a. Check the AC frequency reading.
(1) For units rated 60 Hertz, the no-load fre-
quency should be 61.5-63.5 Hertz.
(2) For units rated 50 Hertz, frequency should
be 50.5-51.5 Hertz.
b. If frequency is incorrect, turn the SPEED AD-
JUST NUT (Figure 7-5) until correct frequency is
obtained.

Figure 7-5. Governor Adjustment (GN-360 Engine)

s

GOVERNOR LEVE
/ R

GOVERNOR

="
_———

GOVERNOR LEVER || =| .
CLAMP BOLT --

NUT .
 ~GOVERNOR SHAFT

[ Figure 7-6. Carburetor Adjustment (GN-360 Engine)

IDLE JET

c. If frequency s unstable, turn the IDLE JET on
carburetor (Figure 7-6) until engine stabliizes.
DO NOT TURN THE IDLE JET FURTHER THAN
NECESSARY.
3. Apply a load as close as possible to the unit's
maximum rated wattage capacity. Then, adjust the
carburetor as follows:
a. If carburetor has a fixed malin Jet, slowly adjust
the carburetor IDLE JET to obtain the best oper-
ation and highest rpm under load.
b. If the carburetor has an ADJUSTABLE main jet,
adjust It as follows: .
(1) Loosen the main jet LOCKNUT at bottom of
carburetor.
2? Slowly turn the main jet counterclockwlise
richer) until frequency (rpm) starts to drop off.
3) Turn the main jet clockwise 1‘SIeaner) until
requency again starts to drop off.
(4) Flnallgéturn the maln jet counterclockwise
until the best and most stable frequency (rpm)
Is obtained.
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Test 2- Check Engine Governor

(Continued)
PROCEDURE FOR GN-360 ENGINE (CONT'D):

(5) Hold the adjustment of Step (5) and tighten
the main jet LOCKNUT.

(6) Turn OFF or disconnect all electrical loads
and repeat Step 3.

Test 3- Do a Fixed Excitation Test
DISCUSSION:

The fixed excitatlon test consists of applying
battery volitage (12 VDC) to the Rotor windings.
This allows that portion of the excitation clrcult
between the Volitage Regulator and the Rotor (in-
cluding the Rotor itself) to be checked as a possible
cause of the problem. When battery voltage is
applied to the Rotor, the resulting magnetic field
around the Rotor should induce a Stator power
. winding voltage equal to about one-half the unit's
rated output voltage.

Flgure 7-7. Fixed Excltatlon Test

WIRE NO. 4
TO ROTOR

WIRE NO. 0K
TO GROUND
CONNECT POSITIVE (+)
BATTERY TERMINAL HERE
CONNECT NEGATIVE (-)
BATTERY TERMINAL HERE

VOLTAGE
REGULATOR
TERMINALS

PROCEDURE:

1. Connect a jJumper wire to the positive (+) terminal
of a 12 volt battelz. Do NOT connect the other end
of this wire now. Set the wire in a safe place where
- it will not make contact and cause arcing.

2. Disconnect Wires No. 4 and 0K from the Voltage
Regulator (Inslde the generator panel).

3. Connect a second jumper wire to the negative (-)
terminal of the 12 volit battery. Connect the op
site end of this jJumper wire to the Wire No. 0K that
was disconnected from the Regulator.

4. Connect the test leads of an AC voltmeter or a
volt-ohm-milllammeter (VOM) across the
generator’s AC output leads.

5. Start the generator engine, let it stabilize and
warm up. ,

6. Connect the Jumper wire from the positive (+)
battery terminal to Wire No. 4 (previously discon-
nected from the Regulator). The voltmeter or VOM
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should indicate approximately 45-55 percent of the
unit’s rated voltage.

7. Stop the engine and reconnect Wires 4 and 0K to
the Voltage Regulator.

RESULTS:

1. if AC voltage reading Is less than 55-65 percent
of rated volta?e, 0 to Test 4. (The brush leads,
brushes and slip rings, and the Rotor are suspect.)
2. it AC output volta.?e is about 55-65 percent of
rated voltage, go to Test 5. (The Stator excitation
windings, excitation circult breaker, Voltage Regu-
lator and interconnecting wires are suspect.)

Test 4- Check Brush Leads
DISCUSSION:

In Test 3, If application of battery voitage to the
Rotor did NOT result in an output of about one-half
rated voltage, the brush leads could be one possi-
ble cause of the problem. This test wlil check Wires
4 and 0K, as well as the negative brush ground lead,
for open circulit.

PROCEDURE:

1. Set a VOM to its “Rx1" scale and zero the meter.
2. Disconnect Wire No. 4 (Red) frcm the Voltage
Regulator and from the Rotor brush terminal.
3. Connect the VOM test leads across the ends of
the wire. The meter should read “continuity”.
it. Disconnect Wire No. OK from the Voltage Regu-
ator. : '
a. Connect the meter test leads across terminal
end of Wire 0K and the 4-tab grounding terminal to
which opposite end of wire attaches.
b. The meter should read "continulty".
5. Check the short length of Wire OF, between the
brush negative (-) terminal and brush holder
mounting screw, for "continuity”.

RESULTS:

1. Repalr, reconnect or replace any defective
wire(s).
2. If wires check good, go to Test 7.

Flgure 7-8. Brush Leads
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Test 5- Test Excitation Circult
Breaker

DISCUSSION:

This circuit breaker Is normally-closed and self-
resetting. It will open In the event of high voltage
from the Stator excitation (DPE) winding. The
breaker should re-close when excitation winding
output voltage to the Voltage Regulator drops to
normal.

When the breaker Is open, excitation current to
the Regulator (and to the Rotor) will be lost. The
unit’s AC output voltage wlill then drop to a value
that Is commensurate with the Rotor’'s residual
magnetism (about 5-12 volts AC). This test will
c:etermlne it the breaker has failed In its open posi-
tion.

rcuit Breaker

ure 7-9. Excitation
L)

L.
1;)

A. Schematic 8. Pictorial

PROCEDURE:

1. Set a volt-ohm-millilammeter (VOM) to its "Rx1"
gscale and zero the meter.

2. In the lg(enerator panel, locate the excitation clr-
cuilt breaker. Disconnect Wires No. 2 and 2A from
the breaker terminals.

3. Connect the meter test leads across the two
clrcuit breaker terminals. The meter should Indi-
cate “continuity”.

RESULTS:

1. If the meter did NOT read “continuity”, replace
the excitation (DPE) clrcuit breaker.

2. If "continuity” was indicated, go to Test 6.

Test 6- Test Stator DPE Winding
DISCUSSION:

An open clircult in the Stator excitation windings
will result In a loss of unregulated excitation cur-
rent to the Voltage Regulator. The flow of regulated
excitation current to the Rotor will then terminate
and the unit’s AC output voltage will drop to a value

that is commensurate with the Rotor's residual
magnetlsm.

A shorted condition In the excitation windings
will result In partlal loss of excitation current to the
Regulator and to the Rotor. A badly shorted wind-
ing can cause overheating and damage to Stator
windings.

Figure 7-9A. Stator Excltation Winding

2 8 T T
| |
A. Schematlc B. Pictorial
PROCEDURE:

1. Disconnect Wire No. 2 from the excltation circuit
breaker.

2. Disconnect Wire No. 6 from the Voltage Regula-
tor.

3. Set a VOM to Its "Rx1" scale and zero the meter.
4. Connect the VOM test leads across the terminal
ends of Wires No. 2 and 6. The VOM should indicate
}ho resistance of the Stator excitation (DPE) wind-

ngs.

NOMINAL RESISTANCE OF STATOR DPE WINDINGS®

* Reslstance values In ohms at20°C. (68°F.). Actual
readings may vary depending on amblent temper-
ature. A tolerance of plus or minus 5% Is allowed.

5. Now, set the meter to Iits "Rx1K" or *Rx10,000"
scale and zero the meter. Test for a “short-to-
ground" condition as follows:
a. Connect one meter test lead to Stator lead No.
2, the other test lead to a clean frame ground.
b. The meter should read “Infinity". Any other
reading indicates a “short-to-ground” condition
and the Stator should be replaced.
6. Test for a short between windings as follows:
a. Meter should be set to Its "Rx1K" or
*Rx10,000" scale.
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‘Test 6- Test Stator DPE Winding

(Continued)
PROCEDURE (CONT'D):

b. Connect one meter test lead to Stator Wire No.
2, the other test lead to Stator lead No. 11. The
meter should read "infinity".

¢. Connect one VOM test lead to Stator lead No.
2 the other test lead to Stator lead No. 33. "Infin-
ity” should be indicated.

RESULTS:

1. If the Stator excitation (DPE) windings are open
or shorted, replace the Stator assembly.

2. If the excltation windings are good, go to Test 8.

Test 7- Test Brushes & Slip Rings
DISCUSSION:

Brushes and slip rings are made of special ma-
terials that will provide hundreds of hours of ser-
vice with little wear. However, when the generator
has been Idle for some time, an oxide film can
develop on the slip rings. This fllm acts as an
Insulator and iImpedes the flow of excitation current
to the Rotor.

If Test 3 resulted in less than one-half rated
output voltage, it Is possible that the brushes and
slip rings are at fault.

PROCEDURE:

1. Galn access to the Flgure 7-10.

brushes and slip rings.
2. Remove Wire No. 4 4 :
Red) from the positive al_1a
+) brush. OF
3. Remove the ground .
wire (OF) from the nega-
tive (-) brush.
4. Remove the brush
holder, with brushes.
5. Inspect the brushes
for excessive wear, dam-

Test 8- Check Sensing Leads
DISCUSSION:

The Voltage Regulator "regulates" excitation
current flow to the Rotor by electronically compar-
In? actual (sensing) voltage to a pre-set reference
voltage. the actual (sensing) voltage Is delivered to
the Regulator via Wires 115 and 22S.

If an open circuit exists Iin sensing leads 11S or
22S, the normal reaction of an unprotected Regu-
lator would be to increase the excitation current to
the Rotor, In an effort to Increase the actual AC
output voltage. This would result in a "full field"
condition and an extremely high AC output voltage.

To protect the system against such a high AC
output voltage, the Voltage Regulator on NP and
Q-Serles units will shut down It sensing voltage
signals are lost. ,

If the regulator shuts down, the generator’'s AC
output voltage wlil decrease to a value that Is com-
mensurate with the Rotor's residual magnetism
(about 5-12 VAC).

PROCEDURE:

1. Inspect Wires 11S and 22S where they connect
to the Voltage Regulator terminals. Make sure they
are properly connected.

2. Disconnect Wires 11S and 22S from the Regula-
tor.

3. Set a VOM to its “Rx1" scale and zero the meter.

4. Connect the meter test leads across Wires 11S
and 22S. The meter should indicate Stator power
winding resistance (see Test 12).

RESULTS:

1. Repalr, reconnect or replace sensing leads 11S
and 22S as necessary.

2. If the sensing leads are good, go on to Test 9.

age, cracks, chipping,

etc.

6. Inspect the brush holder, replace If damaged.

7. Inspect the slip rings.
a. It slip rings appear dull or tarnished they ma
be cleaned and polished with fine sandpaper. D
NOT USE ANY METALLIC GRIT TO CLEAN SLIP
RINGS.
b. After cleaning slip rings, blow away any sand-
paper resldue.

RESULTS:

1. Replace bad brushes. Clean slip rings, if neces-
sary.
2. If brushes and rings are good, go to Test 11.
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Figure 7-11. Sensing Leads 115 and 225
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Test 9- Check Field Boost
DISCUSSION:

Fleld boost current (about 9-10 VDC) is delivered
to the Rotor only while the engine is being cranked.
This current helps ensure that adequate "pickup”
voltage Is avallable to turn the Voltage Regulator
on and bulld AC output voltage.

Loss of the field boost function may or may not
result in a problem with AC output voltage. If the
Rotor's residual magnetism is sufficient to turn the
Regulator on, loss of the function may go unno-
ticed. However, If the Rotor’s residual magnetism
Is not enough to turn the Regulator on, loss of field
boost can result in failure of the unit to generate an
output voltage.

PROCEDURE:

1. On one end of the large Starter Contactor studs,
locate the Starter Motor cable and a single Wire 16
to the Engine Controller circuit board. Disconnect
the large Starter Motor cable and the Wire 16 from
the stud.
2. Set a VOM to read battery voltage. Then, connect
the meter test leads as follows:
a. Connect the positive (+) meter test lead to the
Wire 4 (Red) terminal of the brush. -
b. Connect the common (-) meter test lead to the
negative (-) or grounded brush terminal.
3. Locate the Wire 16 that was routed from the
Starter Contactor to the Engine Controller circuit
board.
a. Connect this Wire 16 to the large Starter Con-
tactor stud to which the battery cable (Wire 13)
is attached.
b. The meter should read about 9-10 VDC.

4. if voltage is NOT indicated in Step 3, proceed as

follows:
a. Connect the meter positive (+) test lead to the
Wire 4 terminal of the Voltage Regulator; the
common g) test lead to the Regulator’'s Wire 0K
terminal. Connect Wire 16 from the Engine Con-
troller circuit board to the Starter Contactor’s
battery cable terminal stud. The meter should
read 9-10 VDC.
b. Connect the VOM positive (+) test lead to the
Wire 4 terminal of the Engine Controller circuit
board; the common (-) test lead to the board’s
Wire 0 terminal. Now, connect Wire 16 from the
Engine Controfler board to the Starter
Contactor's battery cable stud. The meter should
read 9-10 VDC.

RESULTS: .
1.if the meter indicated 9-10 VDC In Step 3, you may
assume the Field Boost circuit is working properly.
Go to Test 10.
2. 1t 9-10 VDC was indicated in Step 4(a), but NOT
in Step 3, Wire 4 (Red) between the Regulator and
the positive brush is open.

3. !f 9-10 VDC is Indicated in Step 4(b) but NOT in
Step 4(a), Wire 4 between the Engine Controller
board and the Volitage Regulator Is open.
4.1 9-10 VDC was NOT indicated Iin Step 4(b), check
Wire 16 between the Starter Contactor and the
Engine Controller board.

a. If Wire 16 Is bad, replace it.

b. f Wire 16 is NOT bad, replace the Engine

Controller circuit board.

Flgure 7-12. The Fleld Boost Clrcult
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Test 10- Check/Adjust Voltage Reg-

ulator
DISCUSSION:

Fallure or shutdown of the Voltage Regulator will
usually result In loss of excitation current to the
Rotor windings. Without excitation current, only
residual magnetism will be present In the Rotor and
AC output voltage will drop to a value that Is com-
mensurate with residual megnetism (approxi-
mately 7-12 volts AC).

The Regulator mounts an LED (light emitting
dlode) which Is turned on during operation by sens-
ing voltage (from Wires 11S and 22S). The lamp
should be ON during operation.

PROCEDURE:

it is very difficult, if not impossible to test a
voltage regulator in the fleld.

if a problem exists with the generator's AC out-
put, first determine exactly what the problem is.
Refer to Chapter Six, "TROUBLESHOOTING FLOW
CHARTS". Test the unit In exactly the sequence
given in the agﬁro rlate FLOW CHART. K all tests
in the FLOW CHART have been performed and the
cause of the problem has not been determined, it
is safe to assume that the cause of the problem Is
a defective voltage regulator.
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Test 10- Check/Adjust Voltage Reg-

ulator SContIn ued)
PROCEDURE (CONT'D):

In most cases, fallure of the regulator will show
Itself ag low or "residual® AC output frequency.
See Problem 2 on Page 19, l.e., “Frequency Good
but Voltage Low or Residual”. When this Is the
problem, proceed as follows:

1. Perform Test 3, "Do a Fixed Excitation Test".
a. This test involves applying 12 volts DC directly
t? the Rotor windings, via the brushes and slip
rings.
b. The test allows the problem to be isolated to
specific areas of the excitation circuit.
2. It, with the fixed excitation voltage applied, the
unit supplies about one-half rated AC output volt-
age, the problem could be caused by any of the
following:
a. Excltation clrcult breaker open (Test 5).
b. Defective Stator excitation (DPE) winding
(Test 6).
¢. Open or shorted sensing leads to the regula-
tor (Test 8).
d. Defective fleld boost system (Test 9).
e. A defective voltage regulator.

PROCEDURE:

To gain access to the brushes and slip rings,
remove the upper generator cover. Disconnect
Wire 4 (Red) and Wire OF from their respective
brushes. Then, test the Rotor as follows:

1. Set a VOM to its "Rx1" scale and zero the meter.
2. Connect the positive (+) meter test lead to the
positive (+) slip ring (nearest the Rotor bearing).
Connect the common (-) test lead to the negative (-)
slip ring. Read the resistance of the Rotor wind-
Ings, In OHMS,

ROTOR RESISTANCE (Ohms at 20" C.)

Flgure 7-13. Voltage Regulator

VOLTAGE
ADJUST POT

3. Set the VOM to its "Rx1K" or "Rx10,000" scale
and zero the meter.

4. Connect the positive (+) meter test lead to the
positive (+) slip rlng, the common (-) test lead to a
clean frame ground (such as the Rotor shaft). The
meter should read "Infinity”.

RESULTS:

1. Replace the Rotor if it falls the test.
2. It Rotor checks good, go to Test 12.

Figure 7-14. Rotor Assembly

Test 11- Check Rotor Assembly
DISCUSSION:

During the "Fixed Excitation” test (Test 3), if AC
output voltage did not come up to about one-haif
rated volts, one possible cause might be a defec-
tive Rotor. The Rotor can be tested for an open or
(s‘?oort?d condition using a volt-ohm-milliammeter

M).

Also see Chapter Three, "INSULATION RESIS-

TANCE TESTS".
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Test 12- Check Stator Power Wind-
ings
DISCUSSION:
See "Generator AC Connection System"®, Page 5.
PROCEDURE:
Gain access to the c?enerator panel interior. Test
the Stator power windings, as follows:

;.3From malin breaker, disconnect Wires 11P and

ground terminal.
3. Disconnect Wires 11S and 22S from the Voltage
Regulator.

2. Also disconnect Wires 22P and 44 from the 4-iab

N




Chapter Seven- DIAGNOSTIC TESTS

4. Set a VOM to Its "Rx1* scale and zero the meter.
5. Connect the meter test leads across Stator leads
11P and 22P. Normal power winding resistance
should be read. .

6. Connect the meter test leads across Stator leads
33 and 44. Normal power winding resistance
should be read.

AC POWER WINDING RESISTANCE (Ohms @ 20° C.

7. Now, set the VOM to its “Rx1K" or "Rx10,000"
scale and zero the meter.

8. Connect the meter test leads across Stator lead
11P and frame ground. "Infinity" should be read.
9. Connect the meter test leads across Stator lead
33 and frame ground. The reading should be "infin-

Ity*.

RESULTS:

1. Replace Stator assembly If the power windings

fall the test.

2. If the power windings check good, connect the
ower winding AC output leads. Make sure the
eads are properly connected.

breakers. If the unit has been reconnected for dual
voltage output, a 2-pole breaker rated at a different
amperage may be installed.

PROCEDURE:

Check that the appropriate main breaker on the
generator panel Is set to its "ON" (closed) position.

RESULTS:
1. if breaker(s) are "ON" and AC output Is still not
avallable, go to Test 14.

2. it breaker(s) are "OFF", reset to the “ON" position
and check for AC output.

“Figure 7-16. Maln Breakers (Typlcal)

]

T3 M

cB2 cBi

A. Schematic

B. Pictorial

nding Leads

1P 33 44

11p 22P | 44

A. Schematic B. Pictorlal

Test 13- Check Malin Circuit Break-

ers
DISCUSSION:

The maln clrcult breakers on the generator panel
must be closed or no output to the load will be
avallable. Depending on the wattage rating, some
models are equipped with a 30 amp and a 20 amp
main breaker; other models may have two 30 amp

Test 14- Test Main Circuit Breakers
DISCUSSION:

A defectlve breaker may not be able to pass
current even though It Is Iin the "ON" poeition.

PROCEDURE:

With the breaker "ON" (closed), use a VOM to
chleck for “"continulty* across the breaker termi-
nals.

RESULTS:

1. Remove and replace any defective breaker(s).
2. If the breaker tests bad, replace It.

Test 15- Check Load Voltage & Fre-
quency
DISCUSSION:

If engine speed appears to drop off excessively
when electrical loads are applied to the generator,
the load voltage and frequency should be checked.

PROCEDURE:

Perform this test in the same manner as Test 1,
but apply a load to the generator equal to its rated
capacity. With load applied check voltage and
frequency.
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Test 15- Check Load Voltage & Fre-

quency (Continued)
Frequency should not drop below about 58 Hertz
with the load applied.

Voltage should not drop below about 115 VAC
with load applied.

RESULTS:
1. i vOItalge and/or frequency droog excesslvely
when the load Is applled, go to Test 16.

2. If load voltage and frequency are withing limits,
end tests.

Test 16- Check Load Walits & Am-
perage
DISCUSSION:
This test will determine If the generator’s rated
wattage/amperage capacity has been exceeded.

Continuous electrical loading should not be
greater than the unit’s rated capacity.

PROCEDURE:

Add up the wattages or amperages of all loads
powered by the generator at one time. If desired, a
clamp-on ammeter maébe used to measure current
flow. See "Measuring Current" on Page 14.

RESULTS:

1. If the unit is overloaded, reduce the load.

2. If load Is within limits, but frequency and voltage
still drop excessively, complete Test 2, “Check/Ad-
just Engine Governor". it governor adjustment
does not correct the problem, go to Test 17.

Test 17- Check Engine Power
DISCUSSION:

Excessive rpm, frequency and voltage droop
may be caused by an engine that has lost power.

PROCEDURE:

Refer to Problem 8 on Page 24 of the “Flow
Charts®. Start with Test 32 and continue the tests
in sequence until the cause of the problem Is found
(through Test 38, If necessary).

NOTE: Tests 18 through 40 are tests of the engine
systems. See Problem 5 through 9 In the "Flow
harts” (Chapter Six).

Test 18- Try Cranking the Engine
DISCUSSION:

If the Fuel Primer Switch on the generator panel
Is actuated, but the Fuel Pump does not run (prim-

ing function doesn’t work), perhaps battery voltage
is not avallable. ‘
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PROCEDURE:

Hold the Start-Stop Switch at "START". The en-
glne should crank and start.

RESULTS:
1. if the enﬂlne cranks normally, but the priming
function still doesn’t work, go to Test 19.

2. if engine will not crank, go to Test 21. Refer to
Problem 6 of Chapter Six.

3. If engine cranks but won't start, go to Problem 7
of Chapter Six.

4. I engline starts hard and runs rough, go to Prob-
lem 8 of Chapter Six.

Test 19- Test Primer Switch
DISCUSSION:

Flgure 7-17.

A defective primer switch
can rrevent the priming
function from occuring.

Switch failure can also
prevent the engine from
starting, since the switch is
in serles with the Wire14
circuit.

PROCEDURE:

1. Set a VOM to read battery voltage (12 VDC).
2, Connect the positive ?-) meter test lead to the
Wire 15 terminal of the Primer Switch, the common
f—) terminal to frame ground. The meter should
ndicate battery voltage. ‘
3. Connect the meter tRosltlve (+) test lead to the
Wire 14A terminal of the Primer Switch, the other
test lead to frame ground.
a. With the Primer Switch NOT actuated, no volt-
age should be indicated.
b. Actuate the switch to Its "PRIME" position and
the meter should read battery voltage.
4. Set the meter to its "Rx1" scale and zero the
meter.
a. Connect the meter test leads across the Wires
14 and 14A terminals of the Switch.
b. With the switch NOT actuated, the meter
should read "continuity”.

RESULTS:

1. If battery voltage Is not indicated In Step 2, check
Wire 15 between the Primer Switch and the 15 amp
fuse for open condltion. Co
2. If battery voltage Is indicated In Step 2 but not In
Step 3, replace the Primer Switch.

3. If the meter reads other than “continuity” in Step
4, replace the Primer Switch.

4. If the Primer Switch checks good, go to Test 20.

~

N
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Test 20- Check Fuel Pump
DISCUSSION:
An Inoperative Fuel Pump will (a) prevent the

priming function from working and (b) prevent the
engine from starting.

PROCEDURE:

1. Set a VOM to read battery voltage (12 VDC).

2. Connect the positive (+) meter test lead to the
Wire 14A terminal (center terminal) of the primer
switch, the other test lead to frame ground.

3. Hold the Primer Switch to Its "PRIME" position.
a. The meter should read battery voltage.
b. The Fuel Pump should operate.

RESULTS:
Replace Fuel Pump It it does not operate.

Figure 7-18. Electrlc Fuel Pump

Test 21- Check 15 Amp Fuse
DISCUSSION:

Figure 7-19.

if the panel-mounted 15
amp Fuse (F1) has blown,
englne cranking will not be
possible.

PROCEDURE:

_Push In on fuse holder cap and turn counter-
{:'!‘ocllgwlse. Then, remove the cap with fuse. Inspect
e Fuse.

RESULTS:

if the Fuse element has melted open, replace the
Fuse. If Fuse Is good, go to Test 22.

Test 22- Check Battery & Cables
DISCUSSION:

i the engine won’t crank or cranks too slowly,
the battery may be weak or discharged. See "Bat-
tery" on Page 17.

PROCEDURE:

1. Ingpect the battery cables and battery posts or

terminals for corrosion, tightness.

2. Use a battery hydrometer to test the battery for

La) state of charge and (b) condition. Follow the
ydrometer manufacturer's Instructions carefully.

RESULTS:

1. Clean battery posts and cables as necessary.
Make sure battery cables are tight. '

2. Recharge the battery, If necessary.

3. Replace the battery, if necessary.

4. it battery Is good, but engine will not crank, go
to Test 23. .

Test 23- Check Power Supply to

Circuit Board
DISCUSSION:

If battery voltage Is not avallable to the circuit
board, engine cranking and running will not be
possible. '

If battery voltage Is avallable to the board, but no
DC outri)ut is delivered to the board's Wire 56 terml-
nal while attempting to crank, either the circuit
?c;larg Is defectlve or the Start-Stop Switch has

alled.

This test will determine If battery voltage Is avall-
able to the Engine Controller circuit board. Test 24
wlll check the Start-Stop Switch. Test 25 will check
the DC power supply to the circuit board’s Wire 56
terminal (Receptacle J1, Pin 1).

PROCEDURE:

1. On the Engine Controller circuit board, locate
Terminal J3 to which Wire 15 connects.

2. Set a VOM to read battery voltage. Connect the
meter test leads across circult board Terminal J3
an;:i frame ground. The meter should read battery
voltage.

RESULTS:

1. 1f battery voltage is NOT indicated, check Wire 13
between Starter Contactor and 15 amp Fuse, Wire
15 between the Fuse and the Battery Charge Rectl-
fler, and Wire 15 between the Battery Charge Rec-
tifier and the Engine Controller circuit board. Re-
pair, reconnect or replace bad wire(s) as neces-
sary.

2. if battery voltage Is Indicated but engine will not
crank, go to Test 24. ,
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Test 24- Check Start-Stop Switch
DISCUSSION:

Flgure 7-20.

Engine cranking and
startup is Initiated when
Wire 17 from the Engine
Controller board is con-
nected to frame ground by
seotting the Start-Stop
Switch to “START".

Engine shutdown oc-
curs when clrcuit board
Wire 18 is connected to
frame ground by the Start-

Stop Switch.

A defective Start- Switch can result in (a)
fallure to crank and/or (I? fallure to shut down when
the Switch Is set to “STOP”.

PROCEDURE:

1. Set a VOM to its “Rx1" scale and zero the meter.
2. Inspect the ground Wire 0B, between the Start-
Stop Switch and the grounding terminal. Use the
VOM to check the wire for continuity.

3. Disconnect Wire 17 from its Switch terminal and
connkect it to frame ground. The engine should
crank.

RESULTS:

1. Repair, reconnect or replace Wire 0B (between
Start-Stop Switch and grounding terminal) as nec-
essary.
2, it engine cranks when Wire 17 Is grounded, but
will not crank when the Switch is set to “START",
replace the Start-Stop switch.
3. ifengine will not crank when Wire 17 is grounded,
proceed as follows:
a. Use a jumper wire to connect the circuit
board’s Wire 17 terminal to ground. If engine
does NOT crank, replace the Engine Controller
board.
b. If engine cranks now, but would not crank in
Step 3 of the procedure, check Wire 17 between
the circuit board and Start-Stop Switch.

Test 25- Check Power Supply to

Wire 56
DISCUSSION:

It battery voltage is available to the Engine Con-
troller board, but no DC voltage is delivered to Wire
56 when the Start Switch is set to “START”, check
the Start-Stop Switch as was done in the previous
test. Then, check to see If the circuit board is
delivering battery volitage to the Wire 56 terminal.
H power is available to the circuit board, but no
power is available to Wire 56 for cranking, the
circuit board must be defective.
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PROCEDURE:

1. Set a VOM to read battery voltage (12 VDC).

2. Disconnect Wire 56 from its Starter Contactor
terminal.

3. Connect the meter positive (+) test lead to Wire
56, just disconnected. Connect the other test lead
to frame ground. No voltage should be Indicated.
4. Actuate the Start-Stop Switch to its “START”
position. The meter should indicate battery volt-
age.

RESULTS:

1. If battery voltage was avalilable to the circuit
board in Test 24, but is not available to Wire 56 in
this test, replace the circuit board.

2. Iif battery voltage Is avallable to Wire 56 but
engine does not crank, go to Test 26.

Test 26- Check Starter Contactor
DISCUSSION:

If battery voltage is available to the Wire 56 circuit,
but engine won’t crank, one possible cause of the
problem is a failed Starter Contactor.

PROCEDURE:

Connect a jumper cable across the two large termi-
nal studs of the Starter Contactor. The engine
should crank.

'RESULTS:

1. If engine cranks In this test, but would not crank
In Test 25, remove and replace the Starter Contac-
tor.

3}" engine does not crank in this test, go to Test

Flgure 7-21. Starter Contactor
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Test 27- Check Starter Motor
DISCUSSION:

it the englne wlil not crank, the Starter Motor may
have failed. This test will check that possibllity.

PROCEDURE:

The battery should have been checked prior to
this test and should be fully charged.

Set a VOM to read battery voltage (12 VDC).
Connect the meter posltive (+) test lead to the cable
connectlon on the Starter Motor. Connect the com-
mon (-) test lead to the Starter Motor frame.

Set the Start-Stop Switch to its "START" position

and observe the meter. Meter should indicate bat- -

tery voltage, Starter Motor should operate and en-
gine should crank.

RESULTS:

It battery. voitage Is Indicated on the meter but
atarter Motor did not operate, replace the Starter
otor.

Flgure 7-22. Starter Motor
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Test 29- Check Wire 14 Power Sup-

ply
DISCUSSION:

When the engine Is cranked, Engine Controller

circuit board action must dellver battery voltage to

the Wire 14 clrcult or the engine will not start. This

I: because the Wire 14 circuilt opsrates the Fuel
ump.

NOTE: On "Q70" generators, the Wire 14 clrcult
also opens a fuel solenold on the carburetor.

PROCEDURE:

Inslde the generator panel, locate the 4-tab terminal
connector (Figure 7-23). Then, proceed as follows:
1. Set a VOM to read battery voltage (12 VDC).

2. Connect the meter positive (+) test lead to the
4-tab terminal connector, the common (-) test lead
to frame ground.

3. Crank the engine and the meter should read
battery voltage.

RESULTS:
:13 b" the meter indicated battery voltage, go to Test

2. If battery voltage was NOT indicated, check Wire
14 between the 4-tab connector and the Engine
Controller circult board.
a. Repalr, reconnect or replace Wire 14 as neces-
sary.
b. If Wire 14 is good, replace the Engine Control-
ler clrcult board.

Test 28- Check Fuel Supply
DISCUSSION:

If the engine cranks but won't start, don’t over-
look the obvious. The fuel sueply may be low. Man
RV generator Installations “share® the fuel tan
with the vehicle engine. When such Is the case, the
Installer may have used a generator fuel pickup
tube that is shorter than the vehicle engine’s
glckup tube. Thus, the generator will run out of gas

efore the vehicle engine.

PROCEDURE:
Check fuel level In the supply tank.

RESULTS:

1. If necessary, replenish fuel supply.
2. If fuel is good, go to Test 29.

Flgure 7-23. The 4-Tab Conneclor

Test 30- Test Fuel Pump

See Test 20, "Check Fuel Pump Operation”.
Replace Pump, If bad. If Pump Is good, go to Test
31 (Q70G units only) or to Test 32 for other units.

Test 31- Check Fuel Solenoid
DISCUSSION:

This test applles only to "Q70G" models which
have a Fuel Solenoid on thelr carburetor.
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Test 31- Check Fuel Solenold (Con-

tinued)
DISCUSSION (CONT’D):

If the Fuel Solenold falls to open, the engine will
not start.

PROCEDURE:

Set the Start-Stop Switch to "START". The Fuel
Solenold should actuate.

RESULTS:

1. Replace the Fuel Solenold, If bad.
2. If Solenold operates, go to Test 32.

- Test 32- Check Ignition Spark
DISCUSSION:

A problem In the engine Ignition system can
cause any of the following:

0 Engine will not start.
O Engine starts hard, runs rough.

A commercially available spark tester may be
used to test the engine Ignition system. The pro-
cedure is basically the same for both the V-Twin
engine and single cylinder engines.

PROCEDURE:
1. Dlsconnect the high ten-

Flgure 7-25. Checking Engine Mlss

RESULTS:

1. If no spark or If engine miss Is apparent, go to
Test 34.
2. If ignition spark Is good, go to Test 33.

Test 33- Check Spark Plug
DISCUSSION:
Durlnq Test 32, if spark jumped the tester gap,
the ignition system must be functioning properly.

However, If the engine misses the spark plug itself
may be fouled.

PROCEDURE:

slon lead from one spark
plug.

2. Attach the high tenslon
lead to the spark tester ter-
minal.

3. Ground the spark tester
clamp by attaching to the
cylinder-head.

4. Crank the engine rap-
idly. Engine must be
cranking at 350 rpm or
more. If spark jumps the

— Flgure 7-24.

tester gap, you may as-
sume the ignition system

Is working properly.

5. For V-Twin engine, re-

peat the above for the sec-

ond cylinder.

6. To determine If an engine miss is Ignition related,
connect the spark tester in series with the high
tension lead and the spark plug. Then, start the
engine. If spark Jumps the tester gap at regular
Intervals, but the engine miss continues, the prob-
lem must be In the spark plug or fuel system.
7.¥-Twin Engine: To check for a fouled spark plug,
short one spark plug to ground and listen for speed
drop. If no drop In speed, the spark plug Is fouled
or cylinder is not functioning.
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Remove spark plug(s). Clean with a commerclal
solvent. DO NOT BLAST CLEAN SPARK PLUGS.
Replace spark pluF(s) if badly fouled, if ceramic Is
cracked, or if badly worn or dama?ed. Set %%P to
0.030 inch (0.76mm). Use a Champlon RC12YC (or
eq;_.llvalent) replacement spark plug on both
V-Twin and the GN-360 engine.

RESULTS:

1. Clean and regap or replace spark plug(s) as
necessary.

2. If spark plug Is good, go to Test 36.

Test 34- bheck Ignition Power Sup-
ply
DISCUSSION:

It ignition spark did not occur in Test 32, it Is
osslble that power is not avalilable to the engine
gnition module(s). Power for ignition is delivered
to the Ignition module(s) from the Engine Control-
ler circuit board, via Wire(s) 18A. If the engine
cranks normally but no ‘{)ower is avallable, either
the applicable Wire 18A Is open or the Engine
Controller circult board Is bad.

N
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PROCEDURE:

1. Set a VOM to read battery voltage.
2. Inslde the control panel, locate the Engine Con-
troller circult board’s 15-p‘n connector plug.
3. For twin cylinder engine, proceed as follows:
a. Connect the positive meter test lead to Terml-
nal 4 of the 15-pIn connector; connect the com-
mon (-) test lead to Terminal 12 (ground).
b. Crank the engine. The meter should indicate
battery volitage.
¢. Now, connect the meter positive test lead to
Terminal 5 of the 15-pin connector; the common
(-) test lead to Terminal 12 (ground). Again, crank
the englne and the meter should indicate battery
voltage.
4. For single cylinder engine, connect the positive
meter test lead to Terminal 4 of the 15-pin connec-
tor; the common (-) test lead to Terminal 12
(ground). Crank the engine and the meter should
read battery voltage.

~ Figure 7-26. Ignitlon Power Supply

PIN 4 PINS5
WIRE 18A WIRE 18A
' _] r (V-TWIN ONLY)

RESULTS:

1. If ignition power supply Is good, go to Test 35.

2. If battery voltage Is not indicated, replace the
Engine Controller clrcuilt board.

Test 35- Test Ignition System
DISCUSSION:
Instructions on the servicing and testing of the
twin cylinder engine Ignition system can be found

in "Service Manual- V-Twin OHV Horizontal and
Vertical Shaft Engine® (Manual Part No. 81134).

RESULTS:

‘Repalr or replace Ignition system parts, as nec-
essary.

Test 36- Check Carburetion
DISCUSSION:
it the engine cranks but will not start, one possl-

ble cause of the problem might be the carburetion
system.

PROCEDURE:

Before maklng.a carburetion check, be sure the
fuel supply tank has an ample supply of fresh, clean
gasoline (gasoline fuel system); or an adequate
supply of gaseous fuel (for gaseous systems).

Check that all shutoff valves are open and fuel
flows freely through the fuel line.

For gasoline system, Inspect and adjust the car-
buretor needle valve.
r|Make sure the automatic choke operates prop-
e y‘
if the en?lne will not start, remove and inspect
the spark plug. If the spark plug Is wet, look for the
following:

J Overchoking.

O Excesslvely rich fuel mixture.
[J water In fuel.

O intake valve stuck open.

If the spark plug Is dry. look for the following:

[J Leaking carburetor mounting gaskets.
O Intake valve stuck closed.

[J Inoperative fuel pump.

O Plugged tuel filter(s).

One simple method of determining if fuel is get-
ting to the combustion chamber Is to remove the
spark plug and pour a small ?uantlty of gasoline
into the spark plug hole. Install the plug and crank
the engine. if engine fires a few times and then
quits, look for the same condition as a dry plug.

If the engine starts hard or will not start, look for
the following: '

O Physical damage to the AC generator. Check
the Rotor for contact with the Stator.

O Aloose drive belt can sometimes cause a back-
lash effect which will counteract cranking ef-
fort.

] Starting under load. Make sure all loads are
disconnected or turned off before attempting to
crank and start the engine.

O Check that the automatic choke Is working

properly.

RESULTS:
If problem has not been solved, go to Test 37.




Chapter Seven- DIAGNOSTIC TESTS

Test 37- Check Choke Operation
DISCUSSION:

The automatic choke Is active only during crank-
ing. When the Start-Stop Switch Is held at
*START", a crank relay on the Engine Controller
circult board Is energized closed to (a) crank the
englne and (bevdellver a cyclic voltage to the Choke
Solenoid via Wire No. 90. The Choke Solenold will
be pulled in for about one second, then deactivate
for about two seconds. This cyclic choking action
will ::dntlnue as long as the engine is being
cranked.

PROCEDURE:

Oparational Check: Crank the engine. While
cranking, the choke solenold should pull In about
every 2 seconds (1 second ON, 2 seconds OFF). i
the choke solenold does not pull in, try adjusting
the choke as follows.

Br_gﬁmm%uﬂmgm: See Figure 7-28. With the
SOLENOID CHOKE not actuated, the carburetor
CHOKE PLATE should be approximately 1/8 inch
from its full open position. if necessag, use needle
nose pllers to bend the tip of the BI-METAL until the
desired setting Is obtained. '

c.hnke_sgIﬂmId.Adﬁmmm: Loosen the screws
that retaln the SOLENOID CHOKE to its bracket.
Slide the SOLENOID CHOKE In the slotted holes of
the bracket to adjust axial movement of the SOLE-
NOID PLUNGER. Adjust SOLENOID PLUNGER
movement untlil, with the carburetor CHOKE PLATE
closed, the SOLENOID CHOKE is bottomed in its
coll (plunger at full actuated position). With the
CHOKE PLATE closed and the plunger bottomed in
its coll, tighten the two screws.

RESULTS:

1. If Choke operation Is good, go to Test 38.
2. If necessary, adjust or repair choke parts.

Test 38- Check Engine
GENERAL:

" Most engine problems may be classified as one
or a combination of the following:

Will not start.

Starts hard.

Lack of power.

Runs rough.
Vibration.
Overheating.

High oil consumption.

0ooOoooo
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Figure 7-27. Automatic Choke Clrcult

-/ ‘
= S
Pin 28- 90 cs
ENGINE
CONTROLLER
CIRCUIT
BOARD

€S = Choke Solenold
CH = Choke Heater

Figure 7-28. Automatic Choke Assembly

AIR CLEANER SHOWN
REMOVED FOR CLARITY

CARBURETOR™ (L1

SLOTTED

HOLES
@ /'4 \.
A

NN

J
=S g 1 BI-METAL
SOLENOID
PLUNGER
SOLENOID
CHOKE

CYLINDER BALANCE TEST:

If the engine (a) starts hard, (b) runs rough, or(c)
misses or lacks power, perform a cylinder balance
test to determine If both cylinders are operating at
their full capacity.

~



Chapter Seven- DIAGNOSTIC TESTS

The cylinder balance test applies only to twin
cylinder engines. Perform the test as follows:

1. Connect a commerclally
avallable spark tester In se-
rles with the high tension
gpark plug leads and the
spark plugs.

2. With engline running at
governed no-load speed,
check spark across the two
spark testers.

NOTE: If spark Is equal at both spark testers, the
roblem Is NOT Ignition related. A spark miss will
readlly apparent.

3. Note the AC frequencr reading of the generator.
No-load frequency should be about 61-63 Hertz.
4. Use the screwdriver with insulated handle to
ground out one cylinder, by contacting alligator
clip on tester and a clean ground on the engine.
Note the frequency (rpm) loss.
5. Remove the screwdriver and let the engine clear
Itself. Then, ground the other spark plug and note
the frequency (rpm) loss.
a. It the difference between the two cylinders is less
than 1-1/4 Hertz (75 rpm), the amount of work each
cylinder Is doing may be consldered equal.
b. Ifthe frequency (rpm) loss between two cylinders
Is less than 1-1/4 Hertz (75 rpm) and the engine runs
oorly, the problem Is common to both cylinders.
hings that affect BOTH cylinders are (carbure-
tion), (b) crankcase vacuum, (c) ignition.
c. If the frequency between the two cylinders Is
reater than 1-1/4 Hertz (75 rrm , the cylinder with
e lowest frequency (rpm) Is the weakets of the
two. Look to that cylinder for a problem. Things that
affect one cylinder are (a) spark plug, (b) leakin
spark plug wire, (c) head gasket, (d) intake mani-
fold, (e) vaives, () rings, (g) piston, or (h) cylinder.

NOTE: The cylinder balance test wlll also detect a

cylinder that Is not functlonlng. When grounding

one cylinder, no rom loss will be noted. When the

gther cyllmfer Is grounded, the engine will shut
own.

Flgure 7-30. Spark 1esters Installed

CHECK IGNITION:
See Test 32.

CHECK CARBURETION:
Soeo Test 36.

CHECK COMPRESSION:

Refer to “Service Manual- V-Twin OHV Horizontal
and Vertlcal Shaft Engine” (Manual Part No. 81134).

Test 39- Check Oll Pressure Switch
DISCUSSION:

Also see "Operational Analy-
gis" on Pages 15 and 16. The
Low oli Pressure Switch Is nor-
mally-closed, but Is held open
by engine oll pressurs durin
cranking and startup. Should o

ressure drop below a safe
evel, the switch contacts will
close to ground the Wire 85 clr-
cult. EnF ne controller board ac-
tion will then Initiate an auto-
matic shutdown.

if the switch falls closed, the engine wlill crank
ang start but wlll then shut down after a few sec-
onds.

if the switch falls open, low oll pressure will not
result in automatic shutdown.

PROCEDURE:

1. Check engine oll level. if necessary, replenish oll
level to the dipstick "FULL" mark.

2. Remove the protective boot from the switch
terminal. o

3. Disconnect the wires from the switch terminal.

4. Set a VOM to its "Rx1" scale and zero the meter.
5. Connect the meter test leads across the switch
terminal and frame ground, with engine shut down.
The meter should read "continulty". A small
amount of resistance Is acceptable.

6. Crank the engine. Oll pressure should open the
switch contacts at some point while cran ng and
starting. Meter should then Indicate “infinity".

7. When englne starts, hold Wire 85, Rrevlousl
disconnected from the Oll Pressure Switch terml-
nal, Into firm contact with frame ground. The engine
should shut down.

RESULTS:

1.In Step 5, If "continuity” Is not indicated, replace
the switch.

2. In Step 6, If “Infinity" Is NOT indlcated, replace
the switch.

3. In Step 7, If shutdown does NOT occur, check
Wire 85 between switch and circult board for open
condition. If Wire Is NOT open, replace the Engine
Controller circuit board.

Page 43



Chapter Seven- DIAGNOSTIC TESTS

Test 39- Check Oil Pressure
Switch (Continued)

NOTE: Iif the engine shuts down with Wire 85 con-
nected to the Oll Pressure Switch, but does not
shut down when Wire 85 Is disconnected from the
switch, the switch may be functlonln{g normally.
Remove the switch and Install a direct reading oll
pressure ﬂauga in Its place. If oll pressure Is below
?bo’u518- psl with engine running, check engine
'or fallure.

Test 40- Test Oil Temperature

Switch
DISCUSSION:

Flgure 7-32.

if the engine cranks, starts
and then shuts down, one pos-
sible cause of the problem
may be a high oll temperature
condition. Protective shut-
down Is a normal occurence If
oll temperature Is greater than
‘a:p)proxlmately 265° F. (129°

PROCEDURE:

1. Remove Wire 85 from Oll Temperature Switch
terminal and try a start. If engine starts and runs
now, but shuts down when Wire 85 Is connected to
th? switch terminal, the following possibilities
exist:

Page 44

a. Oll temperature is too high. _

b. The oll temperature switch has falled closed

or Is shorted to ground.
2. Remove the switch and tglaco its sensing tip Into
oll (Figure 7-33). Place a thermometer Into the oil.
3. Connect the test leads of a VOM across the
switch terminals. The meter should read “Infinity".
4. Heat the oll. When oll temperature reaches ap-
proxlmatelx 260°-270° F. (128°-130° C.), the switch
contacts should close and the meter should read
"continuity”.

Figure 7-33. Testing OIl Temperature Switch

N
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Chapter Eight- ASSEMBLY (V-TWIN ENGINE UNITS)

General

The vertical shaft V-Twin engine and the vertl-
cally mounted AC generator are mounted slde-by-
side to the unit’'s mounting base. The engine PTO
(power takeoff) shaft and the generator Rotor shaft
extend downward through openings In the mount-
In_F base. An engine pulley Is attached to the engine
PTO shaft; a generator pulley Is attached to the
Rotor shaft. A drive belt drives the two pulleys and
allows the engine to drive the Rotor at a pre-deter-
. mined speed.

Generator models covered In this Manual are
equipped with a 2-pole Rotor which must be driven
at 3600 rpm for 60 Hertz AC output; or 3000 rpm for
50 Hertz AC output. The engine rpm required to
drive the Rotor at its proper speed Is listed in an
*APPLICABLE MODELS & SPECIFICATIONS"
chart on Page 1 of this Manual.

Sheet Metal

Figure 8-2 shows the sheet metal that surrounds
the twin-cylinder engine. An ENGINE TOP HOUS-
ING (item 7) encloses an ENGINE FLYWHEEL
which is kexed to the engine shaft and retained by
an M20-1.50 hex nut and a Belleville washer. The
FLYWHEEL provides a cooling air fan and a starter
ring gear. Air openings in the ENGINE TOP HOUS-
ING allow the cooling air fan to draw cooling alr
around the englne.

- Carburetor and alr cleaner parts are attached to
the VALLEY COVER (item 14).

Air Cleaner, Carburetor & Choke

See Figure 8-3. Carburetor parts are attached to
the VALLEY COVER (item 14 In Figure 8-1).

AC Generator

See Figure 8-4. The generator proper consists of
the following major parts:

Generator Top Housing (Item 12).
Brush Holder with Brushes (ltem 9).
An Upper Bearing Carrler (Item 6).
The Stator Assembly (item 3).

The Lower Bearing Carrler (item 1).
The Rotor Assembly (ltem 2).

O00aa0oa

The Stator Is sandwiched between the upper and
lower bearing carrler and retained by four Stator
Studs (item 7). The unit is a "2-bearing" type with
the Rotor supported on two ball bearings, one In
the Upper Bearing Carrler and one In the Lower
Bearing Carrier.

Control Panel
Control panel components are shown in Figure
'8,-4. 'll'he following parts are housed in the Control
anel:

Engine Controller Circuit Board (item 20).
The Starter Contactor (ltem 29).

Battery Charge Rectifler (item 32).
Excltation Circuit Breaker (item 41).

The AC Voltage Regulator (item 43).

Main Clircuit Breakers (ltems 46 and 47).

The 15 amp Fuse Holder with Fuse (item 52).
Start-Stop Switch (Item 54).

Fuel Primer Switch (ltem 55).

O00000aaa

Mounting Base and Puileys

Figure 8-5 shows the engine-generator mounting
base (litem 1). The engine and generator pulleys
(Items 21 and 22) Include blowers which operate in
a blower housing (item 30) to move alr and fumes
downward and away from the unit. A Slide Pan
(item 81) provides the required air outlet openings
and acts as a "floor" for the unit.

Drive belt tension Is adjusted by means of two 52)
BELT TENSIONING SPRINGS (item 1 ?,
CAPSCREWS (item 11), SPRING WASHER (ltem 1
and FLANGED LOCK NUTS (item 10k Turning the
CAPSCREWS (item 11) moves the generator
LOWER BEARING CARRIER axlally on NYLON
SLIDES (item 14), and changes the tenslon on the
DRIVE BELT (Item 23).

The generator’'s lower bearing carrier Is retained
to the mounting base by four (4) springs (item 34).

See Figure 8-1, below. To adjust belt tenslon,
turn the two ad]ustln? bolts until the compressed
length of the springs Is 5/8 Inch (16mm). ‘

To adjust the tenslon of the four lower bearing
carrler springs, turn the adjustlnq bolts to obtain a
compressed spring length of 7/8 Inch (22mm).

Flgure &-1. Belt Tenslon & Generator Springs AdJust

STATOR BOLT |

Inch {16mm)

@ 1000
’ IE):

E-7/8 Inch (22mm)

REAR BEARING CARRIER EZZ2272)
MOUNTING BASE [77777777D

NYLON SUIDE SUPPORT (RSNANNNNNNY -

NYLON sLioE (RN
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Chapter Eight- ASSEMBLY (V-TWIN ENGINE UNITS)

Flgure 8-2. Exploded Vlew of Sheet Metal (Drawing No. 69403)

Page 46




Chapter Eight- ASSEMBLY (V-TWIN ENGINE -UNITS)

3

Parts List for Figure 8-2 (Drawing No. 89403)

DESCRIPTION

E

DESCRIPTION

1
1
1
1
1
1
23
1
1
9
1
1
1
2
2

Twin Cylinder Engine
Woodruft Key
Belleville Washer
M20-1.50 Hex Nut
Flywheel Access Plug
Engine Top Housing

~ No.10-24 x 1/2" Screw

Flywheel Scroll
No. 2 Cylinder Base Cover

M5 x 10mm Screw
No. 2 Cylinder Wrapper
Valley Cover
No. 1 Cylinder Wrapper
Barrel Wrapper
M6-1.00 x 12mm Capscrew

-w N e wd D = odA eh ek A NN =

n
*

No. 1 Cylinder Base Cover
M8 Lockwasher

Starter Cable (Wire 16)
Startor Cover
Crankcase Wrapper
Snap Bushing
Rubber Grommet
Rubber Grommet
O-Ring

- Oll Flll Plug
Spark Plug Boot
No. 2 Cylinder Ground Wire
Foam Tape
No. 1 Cylinder Ground Wire
Oll Drain Decal

M8-1.25 x 1.25 Hex Head Capscrew

3/8"-18 x 1-1/4" Scroew (Taptite)
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Flgure 8-3. Exploded Vlew of Alr Cleaner, Carburetor & Choke (Drawing No. 93753)
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DESCRIPTION

o
3

DESCRIPTION

1
2
3
4
5
6
7
8
9
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* To order Carburetor Overhaul Kit, speclfy Part No.

75252.

- wd wb wd NN e m oed wh ] = ek ad e

Carburetor Assembly
Qovernor Spring
QGovernor Lever
Qovernor to Carburetor Rod
No. 10-32 x 3/8" Screw
Qovernor Adjuster Bracket
Qovernor Adjuster Screw
 Nylon Hex Lock Nut
Alr Cleaner Support Bracket
M6-1.00 x 12mm Hex Screw
M6-1.00 x 25mm Hex Screw
Antl-Lash Spring
Choke Support Bracketr
Choke Control Rod
Choke Bl-Metal Assembly

Choke Solenold

N = NN = o o o o o=k e H L =

3/32" Cotter Pin
No. 4 Flatwasher
No. 4 Lockwasher
Fuel Solenold (Q70G Only)

No. 4-40 x 1/4" Pan Head Screw

§/16" ID Fuel Lino
Choke Link
Fue! Hogse
Alr Cleaner Decal
Carburetor Overhaul Kit
Flywheel Assembly
Hose Clamp
1/8" Rivet
Governor Spring Bracket

M6-1.00 x 93mm Capscrew
(includes Washer)

Choke Coll Cover
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Flgure 8-4. Exploded View of Generator & Panel (Drawing No. 91664)
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Chapter Eight- ASSEMBLY (V-TWIN ENGINE UNITS)

3

Parts List for Figure 8-4 (Drawing No. 91664) 3

DESCRIPTION

e

DESCRIPTION

© ® N OO N b ON -

1
1
1
1
1
1
4
8
1
2
4
1
1
3
§
1
2

- () b N b omdh oh b NN = oo S o=

Lower Bearing Carrier
Rotor Assembly
Stator Assermbly
Rotor Bearing
Rotor Bearing
Upper Bearing Carrler
Stator Stud
M8-1.25 Flanged Lock Nut
Brush Holder
M5-0.80 x 16mm Screw
Nylon Washer
Qenerator Top Housing
Reslstor
M6 Flatwasher
M6 Lockwasher
M6-1.00 x 60mm Capscrew
Ground Cable

Lockwasher
M6-1.00 x 20mm Screw
Engine Controller Circult Board
Startor Cable
8/16" Lockwasher
5/16"-18 Hex Nut
Panel Sheet Metal
4-Tab Connector
Connector
Remote Panel Harness
M6-1.00 x 12mm Screw
Starter Contactor
M4-0.70 x 16mm Capscrew
M4 Lockwasher
Battery Charge Rectlfler

288288833882 BR2 883#8&#83288383ﬁ83
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M3-0.50 x 15mm Capscrew
Panel Support Bracket
M5-0.80 x 16mm Capscrew
Vibration Mount
M6-1.00 Hex Nut
M5-0.80 x 16mm Capscrew
M3 Lockwasher
Excitation Circult Breaker
M5 Shakeproof Washer
AC Voitage Regulator
M5 Lockwasher
M5-0.80 Hex Nut
Maln Circult Breaker
Main Circult Breaker
No. 6-32 Screw (w/Lockwasher)
Panel Cover

(lnclm ocl;l\\er?a'r‘t‘ee.aplagwasher)

M4 Flatwasher
Fuse Holder
15 amp Fuse
Start-Stop Switch
Fuel Primer Switch
Toerminal Block
M4 Lockwasher
M4-0.70 Hex Nut
Circult Breaker Rating Decal
Circult Breaker Rating decal
Customer Connectlon Decal
Hose Clamp
M5 Flatwasher
M5 x 10mm Screw
Bushing
Battery Cable Boot
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Flgure 8-5. Exploded Vlew of Mounting Base & Pulleys (Drawlng No. 91663)
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3

Parts List for Figure 8-5 (Drawing No. 91663)

DESCRIPTION

a
=

3

DESCRIPTION

ODONOATNHLWLN=
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1
1
5
1
1
1
6
1
4
2
2
1
1
1
1
1
1

Mounting Base
Ground Cable
Rubber Mount
3/8"-16 x 1/2" Capscrew
M10 Lockwasher
M8 Lockwasher
Rubber Mount Skid
5/M16°-18 x 3.5" Safety Bolt
5/16"-18 Hex Nut
M8-1.25 Flanged Lock Nut
M8-1.25 x 60mm Capscrew
Belt Tensioner Spring
Spring Centering Washer
Nylon Slide
Nylon Slide Support
Exhaust Manifold
Exhaust Manifold Gasket
M8-1.25 x 20mm Capscrew
(Grade 5)
Collector Pan Gagket
External Cover Plate
Engine Pulley
Generator Pulley
Drive Belt
Pulley Retalner Washer
3/8"-24 x 1" Socket Head Capscrew
(Grade 5)

Blower Houslng Guide
3/8"-24 x 2-1/2" Capscrew
M6-1.00 x 20mm Screw

Fuel Pump Bracket
Blower Housing
Blower HousIng Spacer
M6 Lockwasher
M6-0.30 Capscrew
Generator Mounting Spring
M6-1.00 Hex Nut
M6-1.00 x 25mm Capscrew
Fuel Pump
Fuel Fliter

~ Fltting (1/8" Plpe to 1/4" Tube)
Fuel Line
Grounding Wire
3/8" NPT Oil Draln

SAERETN2B38Y838428

~N ~
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Oll Fill & Drain Tube
Oll Cap & Dipstick
Oll Cap O-Ring
Oll Drain O-Ring
Oll Drain Adapter Plpe
Oll Fliter Support
Oll Fiiter (FRAM #PH3814)
Low Oll Pressure Switch
5/16" Fitting
Outer Oll Tube
Inner Oll Tube
Oll Pad Adapter
M6-1.00 x 30mm Capscrew
Barbed 90° Fitting
Oll Pad Gasket
Grounding Lug
Foam Tape
High Oll Temperature Switch

M3-0.50 Pan Head Screw
M3 Lockwasher
Spring Retainer Washer
Vinyl Cap
Vinyl Cap
Exhaust Elbow
Fuel Pump Bracket

Cover
No. 10-24 Screw
Slide Pan Gasket
Slide Pan

M6-1.00 Capscrew (wlLockwasher)

M6 Flatwasher
Exhaust Outlet Cover
Exhaust Outlet Gasket
Sound Barrler Pad
M6 Toothed Lockwasher
Vinyl Coated Clamp
M5-0.80 x 10mm Screw
5/16°-18 Flanged Nut
M5 Flatwasher
Ground Decal
M6 x 10mm Screw
M10 Flatwasher
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Chapter Nine- ASSEMBLY (1-CYLINDER ENGINE UNITS)

General

The vertical shatft, single cylinder englne and the
vertically mounted AC generator are mounted side-
by-side to the unit’'s mounting base. The engine
power takeoff (PTO) shaft and the generator Rotor
shaft extend downward through openings In the
mountlng_base. An englne pulley is attached to the
engine PTO shaft; a generator pulley Is attached to
the Rotor shaft. A drive belt drives the two pulleys
and allows the engine to drive the Rotor at
pre-determined speed.

Generator models covered In this Manual are
equipped with a 2-pole Rotor. A 2-pole Rotor must
be driven at 3600 rpm for a 60 Hertz AC output; or
3000 rpm for a 50 Hertz output. The engine rpm
requlired to drive the Rotor at Its proper speed is
listed in the CHART on Page 1 of this Manual.

Sheet Metal

Figure 9-2 shows the engine sheet metal and
some other engine accessories. A FLYWHEEL
(Item ? Includes a cooling air fan and a starter rlnE

ear. The FLYWHEEL is enclosed by a FLYWHEE

CROLL gtem 1), an ENGINE TOP COVER (Item 7)
and an AIR INLET COVER (item 9). Openings Iin the
AIR INLET COVER allow air to be drawn In by the
cooling air fan. The FLYWHEEL (litem 42 Is retalned
to the englne shaft by a M20-1.50 NUT (ltem 6) and
a BELLEVILLE WASHER (ltem 5).

Alr Cleaner, Carburetor and Choke

See Figure 9-3. The CARBURETOR (ltem 6) and
AIR CLEANER BASE (ltem 6) are retalned to the
engine INTAKE MANIFOLD (item 1). Governor,
thro;tlse and choke linkages are also shown In Fig-
ure 9-3.

AC Generator

The generator proper conslists of the following
major parts, shown in Figure 9-4:

Generator Top Housing (Item 12).
Brush Holder with Brushes (ltem 9).
Upper Bearlng Carrler (Item 6).
Stator Assembly (litem 3).

Lower Bearing Carrler (litem 1).
Rotor Assembly (Item 2).
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The Stator Assemblr is sandwiched between the
upper and lower bearing carriers and retained by
four Stator Studs ((item 7). The units Is a “2-bear-
ing" type with the Rotor supported in two ball
bearings (Items 4 and 5). ,

Control Panel

Control Panel components are shown In Figure

3-4. 1;he following parts are housed In the Control
anel:

Engine Controller Clrcult Board (Iitem 20).
Starter Contactor (item 29).

Battery Charge Rectlfier (item 32).
Exclitation Circult Breaker (Item 41).

AC Voltage Regulator (item 43).

Malin Clrcult Breakers (items 46 and 47).

15 amp Fuse Holder with Fuse (item 52, §3).
Start-Stop Switch (ltem 54).

Fuel Primer Switch (Item 55).

O000000oaoo

Mounting Base and Pulleys

Flgure 9-5 shows the en?lne-generator MOUNT-
ING BASE (item 1). The englne-generator PULLEYS
(Items 21 and 22) include blowers which operate In
a BLOWER HOUSING (Item 30) to move air and
fumes downward and away from the unit. A SLIDE
PAN (item 50) provides needed alr and exhaust
openings and acts as a “floor" for the unit.

Drive belttenslon Is adjusted by means of two 52)
BELT TENSIONING SPRINGS (item 12),
CAPSCREWS éltem 11), SPRING WASHERS (ltem
13) and FLANGED LOCK NUTS (ltem 10). Turning
the two CAPSCREWS (item 11) moves the
generator’s lower bearing carrler axlally on NYLON

LIDES (item 14) and changes the tenslon on the
DRIVE BELT (ltem 23).

The generator's lower bearing carrier Is retalned
to the mounting base by four (4) SPRINGS (ltem 34).

See Figure 9-1, below. To adjust belt tenslon
turn the two adjusting bolts until the compresoeci
length of the two springs If 5/8 inch (16mm).

To adjust the tension of the four lower bearing

carrler springs, turn the ad]ustlnq bolts.to obtain a
compressed spring length of 7/8 inch (22mm).

Flgure 9-1. Pulleys and Springs AdJusiment

I I
STATOR BOLT

Inch (16mm)

LS

ﬁ

7/8 Inch (22mm)

REAR BEARING CARRIERBEZZ2222)
MOUNTING BASE 777777772

NYLON SLIDE SUPPORT
NYLON SLIDE (RN
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Chapter Nine- ASSEMBLY (1-CYLINDER ENGINE UNITS)

Flgure 9-2. Sheet Metal & Englne Accessorles (Drawlng No. 94108)
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Chapter Nine- ASSEMBLY (1-CYLINDER ENGINE UNITS)
| Parts List for Figure 9-2 (Drawing No. 94108) -
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DESCRIPTION

3

DESCRIPTION
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Flywheel Scroll
M6-1.00 x 10mm Screw

M6-1.00 x 12mm Screw
Flywheel
M20 Belleville Washer
M20-1.50 Nut
Engine Top Cover
No. 10-24 x 1/2" Screw
Alr Inlet Cover
~No. 8 x 1/4" Screw
Exhaust Port Deflector
‘ Ignition Coll
M6-1.00 x 25mm Screw
" Rubber Grommet
Spark Plug Boot
intake Manifold Support Bracket
Rubber Grommet
Lockwasher
M8-1.25 x 15mm Capscrow
M8-1.25 x 40mm Capscrew
3/8"-16 x 3/4" Screw
Rubber Grommet
Starter Motor
1/4" Lockwasher
1/4"-20 Hex Nut
M8-1.25 x 20mm Capscrew
Starter Mounting Bracket
Plug Button
3/8" NPT Nipple
3/8" NPT Plpe Tee
Flatwasher

[ I e e S e R L L L L T

N oboadadbodad NN ab ek wd

Vinyl Coated Clamp
Dipstick Tube
Oll Cap and Dipstick
O-Ring
3/8" Elbow
3/8" NPT Hose
Barbed Fltting
1/4* NPT Cap
Starter Side Cover
Carburetor Side Cover
Engine Spark Plug Wrapper
Starter Side Wrapper
Rear Gear Case Wrapper
Carburetor Side Wrapper
Starter Cable
Oll Fliter Support
Rubber Bushing
Rubber Washer
M6 x 15mm Shoulder Bolt
MB8-1.26 x 30mm Socket
Head Capscrew
OIl Fliter Support Qasket
Low Oll Pressure Switch
High Oll Temperature Switch
- M3-0.50 x 5Smm Screw
M3 Lockwasher
Oll Filter .
QGN360 Engine
Woodruff Key
Hose Retalner Clip
M5-0.80 x 10mm Screw
Hose Clamp
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Chapter Nine- ASSEMBLY (1-CYLINDER ENGINE UNITS)

Flgure 9-3. Exploded Vlew of Alr Cleaner, Carburetor and Choke (Drawing No. 92200)
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Chapter Nine- ASSEMBLY (1-CYLINDER ENGINE UNITS)

3

Parts List for Figure 9-3 (Drawing No. 92200)

DESCRIPTION

E

DESCRIPTION

OO NONHLWN -

h ok wd wd N) b wb md o ad RN ob od oA ) =b f oh b od b mh b N) b b

Intake Manifold
Manifold Head Gasket
M6-1.00 x 20mm Capscrew
Spark Plug (Champlon RC12YC)
Carburetor-Manifold Gasket
Carburetor
Carburetor-Alr Cleaner Gasket
Alr Cleaner Base

Carburetor Shield -

No. 8 x 3/8" Screw (Plastite)
M6 x 12mm Capscrew (w/Lockwasher)
Carburetor Mounting Bolt
Alr Cleaner
Alr Cleaner Pro-Filter
Alr Cleaner Cover
Alr Cleaner Cover Bolt
M6-1.00 Hex Nut
Alr Cleaner Data Decal
Heat Riser Box
Heat Riser Box Gasket
Alr Cleaner Support Bracket
M6-1.00 x 10mm Screw
Heat Riser Tube
Winter/Summer Lever
Summer/Winter Valve Guide Plate
Choke Bracket

- D) b ek b \) od ek ood od kb \) o od bbb NP koo oud

Choke Solenoid
Choke Linkage
Cotter Pin
Choke Heater Assembly
No. 4-40 Screw
No. 4 Lockwasher
No. 4 Flatwasher
M5 x 10mm Screw
Choke Cover
Rubber Grommet
No. 8 x 3/8" Screw
Summer/Winter Decal
Qovernor Spring Adjust Bracket
M8 x 15mm Screw
M5-0.80 Lock Nut
QGovernor Arm Lever
|M6 x 30mm Capscrew (w/Lockwasher)
M8 Nut (Specilal)
QGovernor Spring
QGovernor Rod Bell Crank
Felt Washer
M6 x 15mm Shoulder Bolt
Governor Lever to Bell Crank Rod
Bell Crank to Carburetor Rod
Qovernor Lever-Bell Crank Spring
Breather Tube




Chapter Nine- ASSEMBLY (1-CYLINDER ENGINE UNITS)

Flgure 94. Exploded View of Generator & Control Panel (Drawing No. 94106}

e U
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Chapter Nine- ASSEMBLY (1-CYLINDER ENGINE UNITS)

E
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3

Parts List for Flgure 9-4 (Drawing No. 94106)

DESCRIPTION

:
3

DESCRIPTION .

OCONOALWN=

27
28
29
30
K]
32
3
34

N b DG =d D) od o b DO D) ad b S ool B b

-h

A ed cd PN PO P b adad ok ud b

Lower Bearing Carrler
Rotor Assembly
Stator Assembly

Ball Bearing
Ball Bearing
Upper Bearing Carrier
Stator Stud
M8-1.28 Flanged Lock Nut
Brush Holder
MB5-0.80 x 16mm Screw
Nylon Washer
. Generator Top Housing
. Reslgtor
M6 Flatwasher
M8 Lockwasher

M6-1.00 x 60mm Capscrew
Ground Wire
Lockwasher

M6-1.00 x 20mm Screw
Engine Controller Clrcuit Board
Starter Cable
616" Lockwasher
5/16"-18 Hex Nut
Panel Sheet Metal
4-Tab Connector
Connector
Remote Harness
M6-1.00 x 12mm Capscrew
Starter Contactor
M4-0.70 x 16mm Capscrew
M4 Lockwasher
Battery Charge Rectifier
M3-0.50 x 15mm Capscrew

Panel Support Bracket

SSEXEELER288L8.

2328 R882288qRTRERS

Sl DANLDShdD

- ah od o od wbh o od ad od e ob b odad b od b

MB5-0.80 x 30mm Capscrow
Vibration Mount
M6-1.00 Hex Nut

M5-0.80 x 16mm Capscrow
M3 Lockwasher

Excitation Circuit Breaker

M3 Washor
Voltage Regulator
M5 Lockwasher
M5-0.80 Hex Nut
Main Circult Breaker
Main Circult Breaker
No. 8-32 Scrow (w/L.ockwasher)
Panel Cover
M4-0.70 x 16mm Screw
(w/Lockwasher & Flatwasher)
M4 Flatwasher
Fuse Holder
15 amip Fuse

Start-Stop Switcxh (SPDT)

Fuel Primer Switch (SPDT)
Terminal Block
M4 Lockwasher
M4-0.70 Hex Nut

Clrcuit Breaker Rating Decal (30A)
Clrcult Breaker Rating Decal (20A)
Customer Connection decal
Hose Clamp
M5 Flatwasher
M5 x 10mm Screw

Bushing -

Battert Cable Boot
Plastic Spacor
M6-0.80 x 110mm Pan Head
Machine Screw




Chapter Nin

e- ASSEMBLY (1-CYLINDER ENGINE UNITS)

Flgure 9-5. Exploded Vlew of Base & Pulleys (Drawing No. 92197)
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Chapter Nine- ASSEMBLY (1 -CYLINDER ENGINE UNITS)

3

Parts List for Figure 9-5 (Drawing No. 92197)

DESCRIPTION

3

DESCRIPTION

OONOOABMWDN -

NANEN NRNORNNDNLS O A=

- ood N) ob ob wb obd b b wb ab wd

Mounting Base
Ground Cable
Rubber Mount )
3/8"-16 x 1/2" Capscrew
M10 Lockwasher
M8 Lockwasher
Rubber Mount Skid
5/16"-18 x 3-1/2" Safety Bolt
5/16"-18 Hex Nut
M8-1.25 Flanged Lock Nut
M8-1.25 x 60mm Capscrew
Belt Tensloning Spring

Spring Centering Washer
Nylon Slide
Nylon Slide Support
Exhaust Manifold
Exhaust Manifold Gasket
M8-1.25 x 65mm Socket
Head Capscrew
Collector Pan Qasket
External Cover Plate
Engine Pulley
Generator Pulley
Drive Belt
Pulley Retalner Washer

3/8°-24 x2-1/2" Socket Head Capscrew

Blower Housing Guide
3/8"-24 x 2-1/2" Capscrew
M6-1.00 x 20mm Screw
Fuel Pump Bracket
Fitting (1/8" Pipe to 1/4" Tube)

0D = oh cb od b b wd o b wd ad

5.
i

-l
Y X

S DOSNNANN LS

Blower Housing Spacer
M6 Lockwasher
M5-0.80 x 80mm Capscrew
Generator Set Mounting Spring
Exhaust Cover Plate
Universal Exhaust Adapter
Fuel Pump
Fuel Filter
Fitting (1/8" Plpe to 1/4" Tube)
Fuel Tube
Exhaust Plpe Clamp
M6-1.00 x 16mm Capscrew
(Includes Lockwasher)
Exhaust Plpe Gasket
Foam Tape
Grounding Lug
Spring Retalner Washer
Alr Opening Cover
No. 10-24 x 1/2" Scrow

Slide Pan Foam Qaskst
Slide Pan
M8 Flatwasher
Exhaust Outiet Cover
M6 Lockwasher
Vinyl Coated Clamp
Fuel Hose
Hose Clamp
5/16"-18 Flanged Nut
Grounding Decal
M5-0.80 x 10mm Screw
M6-1.00 x 10mm Screw
M10 Flatwasher
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" Chapter Ten- ELECTRICAL DATA

Nominal Resistance of Rotor and Stator Windings
In OHMS at 68‘ F. (20° C.)

UNIT RATED WATTS

STATOR EXCITATION
DPE) WINDINGS
res 2 and 6)

STATOR POWER
WINDINGS
Wires 11P to 22P
Wires 33 to 44

STATOR BATTERY
CHARGE WINDINGS
Wires 55 to 66
Wires 55 to 77

'ROTOR WINDINGS

Across the Slip Rings

Electrical Formulas
DESIRED DATA 1-PHASE 3-PHASE

KILOWATTS (Generator ’ Volts x Amps x P.F. : ) 1.73xVolts x Amps xP.F. ~
output or Load Input) ‘ 1000 ' , 1000 '

Volts x Amps ) -1.73xVolts x Amps -
—T000 TO0U :

Volts x Amps x 100 x P. F. 1.73 x Volts x Amps x 100 x P. F.

748 x Efficiency x Efficlency

- _H.P.x 746 x Efficlency . H. P. x 748 x Efficlency. .
- Voltsx 100 x P. F. : : 1.73xVoibijQxP.E. ‘

Kiowatts x 1000 . Kilowatts x 1000
“VolsxP.F. ~ . TTIxVolexP.F_

kVAXx 1000 - B kVA x 1000
= Volts 1.73 x Volts

RPM x No, of Rotor Poles RPM x No. of Rotor Poles
2x60 2 x 60

2 x 60 x Frequency 2 x 60 x Frequsncy
RPM RPM

2 x 60 x Frequency 2 x 60 x Frequency
No. of Hotor Poles No. of Rotor Poles

Ticlency inthe a , 8UCh as "93%".

2. P. F. Is "Power Factor® and Is generally 1.0 (Unity) for 1-phaso units; 0.8 for 3-phase units.

oVe jormuias Is expressed in percen

3. 'Volté' refers to line-to-line measurement.




Chapter Ten- ELECTRICAL DATA

Flgure 10-1. Electrical Schematic (Drawing No. 69405)

For Generator Models 9202-1, 9203-1, 9204-1, 9205-1, 9206-1, 9207-1
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sw2 -6 D4~ 17 —Fo—vstaer]
Em. 97 D 17— SV a o 0 ——+p
15 y a-8% ‘I b
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J1-10—— 66 —es— o q
Ji-11 >~ 85 85—}«!—"——»
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66
J1-14>— 18 -—J

-

15
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J-15D— 18 — 17
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——14 14
18
BCR
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REMOTE PANEL

REMOTE
PANEL
CONNECTOR

H

o —WHITE
—BROWN

&S -YELLOW —
© —GREEN

—
—
>

-

STARY &—

NEUTRAL CONNFCTION
BY CUSTOMER

ALAAALS
POVER VINDING l
( AR 33
a |ON a2s us 1,
22p 1 [ 1
e}
ELECTRONIC cB1 )
VOLTAGE
A REGULATOR 7
0 RED
- cs2)
? 4
cna) BLACK
on 4 | T1
3
DPE WINDING l
oF 4 i
FIELD
WHITE BLACK RED
= =1
T2
fo——————120v 304

120V 20A - NP32G & NP66G
120V 30A - NP72G

mum(ma)l NPT2Q)
CH - CHOKE HEATER

SW2 - FUEL PRIMER SWITCH

8P1 - NO. 1 BPARK PLUG

8P2 - NO. 2 SPARK PLUG

TC - 4-TAB TERMINAL CONNECTOR
CONNECTOR

-——-
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Chapter Ten- ELECTRICAL DATA

Flgure 10-2. Wirlng Dlagram (Drawing No. 89405)

For Qenerator Models 9202-1, 9203-1, 9204-1, 9205-1, 9206-1, 8207-1
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; 12v ) o
BATTERY CUSTOMER {99 \m =qxc b o
:umm 62n . nﬁ.ﬁw_»n
G ER 9
16 3 ’ _
sc ]
13 —
16 s 0
L
HAo—15
2 14
Jd-10 56
J-20 50
J1-30
Ji-4 Of- 18A
-5 of——18A
-6 of—17
PCB  Ji~/ Of 17
n-go
J-90—4
J-10 O 66
augre
Ji-13 01— 16 2a 14
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Chapter Ten- ELECTRICALDATA -~

—Flgure 10-3. Electrical Schematlc (Drawlng No. 93924)
For Generator Model No. 9290-2
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13 m:n—-n-—xs—o-—@
f1 14 (rs)
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14 14
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BCR pza 3
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T 38
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60V 60V “
13 ’—ON 22s us LEGEND
ozp 1 — BCR - BATTERY CHARGE RECTIFIER
cn CR - CIRCUIT BREAKER, 234
ELECTRONIC €32 - CIRCUIT BREAKER, 304
— VOLTAGE | Of - GG MEATER
oK REGULATOR A - ARE e
RED
FP - FUEL PLK-0R-LPG OFF VALVE
y F$ - FUEL 5= 1D CIF SUPPLIED)
. & - GROUND 4-T .
cB2 BLACK WTO - SVITCH, HIGH TEWP, (L CCLOSES ON HIGH TOP)
ON il n DY - IGNITIDN MAGNETD - 61
™ P - IGUTION MAGNETD - 82 CTLCV-TVIN UNITS OWLY)
u - RUN_ COPTIDNAL)
- LOV 00 PRESSURE CCLOSES ON LOW PRESS
DPE WINDING PCD - ENGDNE CONTRILLER
oF 4 R - RESISTOR, 1| OvM 25V
SC - STARTEK CONTACTOR
FIELD BACK D N - STARTER MOTIR
GREEN SV1 - SWITCH, START/STOP
AELLOV |7' SMZ - SVITCH FUEL PRIMER
240Y SP1 - SPARK PLUG 81 CYL.
| $P2 -~ SPARK PLUG 82 CYL
*© - COWL 4-TAB

|
!
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Chapter Ten- ELECTRICAL DATA

Flgure 10-4. Wiring Dlagram (Drawlng No. 93924)

‘ For Generator Model No. 9290-2
g 5
SabbbSLaLaLLLLg, b
ol [ S 00
ve LTI B
5 Is[=]8] = g || gg
— B 8— gg _ e F
B 5 &
S E | 3-1 ,_l 5 e
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o1l 2
it [y 5 3 «for, g,
E; (3 E o (o]
° U 8 [
3—@-1::1: n I °
9 m ° | — ! \
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Chapter Ten- ELECTRICAL DATA

Flgure 10-5. Electrical Schematlc (Drawing No. 90206)
For Generator Model No. 9509-2
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R 1P, CIRCUIT BREAKER- 3.0 AMP (NP66G & NP72G)
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F° | e D Rueceump
T CBe -
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0 W— 4= LOP - LOW OIL PRESSURE SWITCH
WHITE BLACK #ED PCB - ENGINE CONTROLLER CIRCUIT BOARD
- -~ R1 - RESISTOR -1 ohm, 25 watt
GREEN r2 SC - STARTER CONTACTOR
| 120V 304 SM - STARTER MOTOR
SW1 - START-STOP SWITCH
o BFUCUSTomeR ECTION 120V 206 - NPS2G L NPG6G SP1 - NO.1SPARK PLUG
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TC - 4TAB TERMINAL CONNECTOR -
= - CONNECTOR
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Chapter Ten- ELECTRICAL DATA

Flgure 10-6. Wiring Dlagram (Drawing No. 90206)

For Generator Model No. 9509-2

M 16657
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Chapter Ten- ELECTRICAL DATA

Figure 10-7. Electrical Schematlc (Drawing No. 92116)
For Generator Models 9592-1, 9592-2, 9593-0, 9593-1, 9593-2, 9600-0, 9600-1, 9600-2, 9677-1, 9677-2, 9677-3, 96774,
9712-0, 9712-1, 9734-1, 9735-1, 9736-1
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Chapter Ten- ELECTRICAL DATA

Flgure 10-8. Wiring Dlagram (Drawing No. 92116)
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