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_I_ 

Attention: Read instructions carefully before attempting to 
install, operate or service the WlNCO generator. 
Protect yourself and others by observing all safe- 
ty information and additional instructions included 
with this equipment. Failure to comply with in- 
structions could result in personal injury andlor 
property damage. Retain instructions for future 
reference. 

mQ POWER SYSTEMS-Over 50 Years of Leadership 
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generator. not the engine . See the en- 
gine manufacturer's operator's manual 



Testing Policy 
Before any generator is shipped from the factory, it is 
fully checked for performance. The generator is loaded 
to its full capacity, and the voltage, current, and fre- 
quency are carefully checked. A test card with this - data is filed by unit serial number of permanent record 
for performance. 

Rated output of generators is based on factory tests 
of typical units, and is subject to, and limited by, the 
temperature, altitude, fuel, and other conditions spec- 
ified by the manufacturer of the applicable engines. 

Introduction 
The package standby engine-generator set includes all 
items necessary for a completely automatic standby 
power system as standard equipment. The compo- 
nents are mounted on one common skid base, con- 
nected and wired. The entire package is then tested 
to insure proper operation of all components and the 
total systems performance and reliability. 

Description 
This packaged power system is designed to automa- 
tically provide standby power to unattended loads dur- 
ing electrical outages. Upon an interruption of normal 

- electrical service, this packaged power system's elec- 
trical control circuits will automatically start the en- 
gine. The generator will produce electrical power and 
the automatic transfer switch (ATS) will automatically 
transfer the electrical loads to the engine-generator 
set. Upon restoration of normal electrical service, the 
emergency transfer switch will sense return of the nor- 
mal commercial power. The engine fuel supply and ig- 
nition will be shut off automatically and the engine will 
stop. The load control circuit will retransfer the load 
back to normal commercial power source. 

The packaged power system consists of three ma- 
jor parts: 

1. A 125 amp automatic transfer switch (ATS). 
2. A 20,000 watt (20 KW) direct drive generator. 
3. A four cylinder, water-cooled, LPING fueled 

engine. 
The automatic transfer switch (ATS) consists of two 

double pole, electrically and mechanically interlocked 
power contactors. The ATS contains the power failure 
sensing circuitry, engine startlstop controls, load con- 
trolltransfer equipment. An overcranking relay stops 
the start sequence if the engine fails to start in ap- 
proximately one minute (to protect the battery and -- starter). A battery trickle charger is provided during 
normal electrical service. The control selector switch - has three positions: 

A. Stop-used whenever the unit is to be serviced 
and for emergency shut down. 

B. Automatic-normal position for emergency stand- 

by service. 
C. Check-this position enables the owner1 oper- 

ator to exercise andlor check the engine-gen- 
erator set without transferring the load, unless 
a power outage occurs. 

The generator is a 20 KW (20,000 Watt), 3600 rpm 
direct drive, brush type, revolving armature design. 
The generator is self excited and inherently regulated 
to +/ -  (plus or minus) 7%-no load to rated load. 
It can be operated under any load within its rating 
without being damaged. The frequency regulation is 
maintained by the engine governor within 3 cycles 
variation (61.5 Hz - 58.5 Hz) no load to rated load. 

The engine is water-cooled and equipped with a 
standard alternator charging system. The engine is 
also equipped with an automotive type starter and a 
LPING vapor fuel carburetor. The fuel system can be 
adjusted for either LP (propane) vapor or NG (natural 
gas) operation. The engine operates at 3600 rpm and 
drives the generator through a flex disc drive system 
attached directly to the flywheel. 

Specifications 
Generator 

*This manual covers limited production IB & IBX 
models with special generator adapter housings. (See 
parts list for parts notes.) Be sure to mention com- 
plete model and serial number when ordering parts. 

Model 

APS20000-B* 
APS20000-41B' 
APS20000-1718' 
APS20000-BX' 
APS20000-41BX' 
APS20000-171BX. 
APS20000-C 
APS20000-41C 
APS20000-171C 

Engine Specifications 
Ford 1.1 Liter, water-cooled engine. This manual covers 
the generator and transfer switch portion of these 
units. See the separate engine instruction manual for 
engine-related problems, detailed engine information 
and engine warranty. 

1-1 Be sure to check the engine oil level fre- 
quently, as specified in the engine man- 

The engine manufacturer has established an excel- 
lent world-wide engine service organization; engine 
service is very likely available from a nearby autho- 
rized dealer or distributor; check the yellow pages of 
the telephone directory under "engines," or ask the 
dealer from whom you purchased the power plant. 

Watts 

20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 

Amps 

83.3 
55.6 
48.2 
83.3 
55.6 
48.2 
83.3 
55.6 
48.2 

Volts 

1201240 
1201208 
1201240 
1201240 
1201208 
1201240 
1201240 
1201208 
1201240 

Hz 

60 
60 
60 
60 
60 
60 
60 
60 
60 

Ph 

1 
3 
3 
1 
3 
3 
1 
3 
3 

RPM 

3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 

Insulation 

Class F 
Class F 
Class F 
ClassF 
Class F 
Class F 
Class F 
Class F 
Class F 



The rated power of each engine-generator is sub- 
ject to, and is limited by, the temperature, altitude and 
all other ambient conditions specified by the engine 
manufacturer. Engine power will decrease 3% O/O for 
each 1000 ft. above sea level, and will decrease an ad- 
ditional 1 % for each 10 degrees Fahrenheit above 60 
degrees Fahrenheit. 

Fuel Consumption 

I Natural Gas (1.000 BTUICU ftl I 
CU'lhr 

465 

Recommended tank size for LP Vapor operating at 
various temps. 

LP Vapor (2,520 BTUICU ft) 

Unpacking Instructions 

- 

BTUlhr 

465.000 

Gallhr 

4.6 

NOTE: When unpacking the generator set, be 
sure to inspect it carefully for freight 
loss or damage. If loss or damage is 
noted at the time of delivery, require 
that the person making the delivery 
make note of the loss or damage on the 
freight bill, or affix his signature under 
the consigner's memo of the loss or 
damage. Contact the carrier for claim 
procedures. 

#Ihr 

19.4 

When loss or damage is noted after delivery, segre- 
gate the damaged material, and contact the carrier 
for claim procedures. 

"CONCEALED DAMAGE" is understood to mean 
damage to the contents of a package which is not in 
evidence at the time of delivery by the carrier, but 
which is discovered later. The carrier or carriers are 
responsible for merchandise lost or damaged in tran- 
sit. The title to goods rests with the consignee when 
generators are shipped FOB factory, and only the con- 
signee can legally file claims. 

CU1lhr 

165.9 

Unpacking 
1. Remove box strapped to the top of the crate. 

BTUlhr 

41 8,264 

2. Carefully dismantle crate. 
3. After inspecting the engine-generator for external 

physical damage, check for the following items 
packed inside the cardboard box: 

a. Flex Exhaust 
b. Mounting Bracket .- - 
c. Bag of Hardware 
d. Muffler 
e. Heat Shields 
f. Installation instructions 

4. Locate the engine exhaust pipe is strapped to the 
battery tray support. 

5. Remove main frame hold down bolts, (4). 
6. Unit can now be removed from shipping pallet. 

Safety Information 

which if not strictly observed or reme- 

which if not strictly observed, COULD 
RESULT IN personal injury or possible 

A Despite the safe design of this genera- 
tor, neglecting its maintenance, or be- 
ing careless with it can cause serious 
injury or death. This generator is power- 
ful enough to deliver a fatal electric 
shock. Allow only a responsible and ca- 
pable person to operate this generator. 

1. Installing and wiring a home-standby generator 
installation is not a "do-it-yourself" project. Con- 
sult a qualified, licensed electrician or contrac- 
tor. The installation must comply with all national, 
state, and local codes. 

2. NEVER allow anyone to operate the generator 
without proper instruction. 

3. NEVER touch live terminals or receptacles. 
4. ALWAYS properly ground this engine generator 

set. 

5. ALWAYS use caution and remain alert when us- 
ing this generator. Hot engine parts, moving parts, 
and generator output all can seriously injure the 
generator operator. - 

6. ALWAYS keep all safety guards and power shields 
in position and tightly secured while equipment is 
operating. 



7. NEVER wear neckties, loose articles of clothing, 
or anything else that can be caught in moving 
parts when operating this generator. 

8. ALWAYS provide adequate ventilation for engine 

C 
exhaust and fuel vapors that may leak through fit- 
tings or damaged pipes. Engine exhaust fumes 
are deadly. Do not inhale them. Be sure the gen- If these do not match or you have a question contact 
erator itself is well ventilated for maximum per- the dealer from which you purchased the unit. 
formance and life. 

9. ALWAYS use only qualified electrical technicians 
to service (install, maintain, repair, or replace 
parts) in this generator. Use only factory approved 

, repair parts when repairing this unit. 
A Before proceeding with the installation, 

be sure the operation selector switch is 
always in the STOP position. 

10. NEVER work on this generator (or other potential- 
ly hazardous equipment) when fatigued or under Also, before beginning the installation process, recheck 

the influence of alcohol or other drugs. the rating of the generator set, associated control panel, 
and switchlgear. Be certain they can handle the in- 

11. ALWAYS use extreme caution when working on 
electrical components. High generator output 
voltage can cause serious injury or death. 

12. ALWAYS keep the generator and the area around 
it clean. Remove all material that can create slip- 
pery conditions, such as grease, water, ice, and 
snow. Also, remove oily rags and other flammable 
material from the area. 

13. ALWAYS keep a fire extinguisher near the gener- 
ator. Extinguishers rated ABC by the NFPA are 
appropriate for this use. Consult the local fire de- 
partment if you have questions regarding fire ex- - tinguisher ratings. Keep the extinguisher proper- 
ly maintained and be familiar with its proper use. 

installation 
Before proceeding with the installation check your in- 
coming service (voltage and phase) to be sure it match- 
es your generator. Below is, a table of the voltage 
reading for each of the different connecting patterns. 

Three Phase WYE 

120 Volts L1 - N 208 Volts L1 - L2 
120 Volts L2 - N 208 Volts L2 - L3 
120 Volts L3 - N 208 Volts L3 - L1 I 

Single Phase 

Three Phase Delta 

120 Volts L1 - N 240 Volts L1 - L2 
120 Volts L2 - N 240 Volts L2 - L3 
208 Volts L3 - N 240 Volts L3 - L1 I 

120 Volts L1 - N 
120 Volts L3 - N 

tended load and are compatible with the current 
ratings. Plans for installation should be prepared with 
proper attention to mechanical and electrical engi- 
neering detail to assure a satisfactory system installa- 
tion. The information in this manual is offered as a 
guide to finalizing your installation plans. The installa- 
tion sequence is summarized below: 

240 Volts L1 - L3 

Plan the Installation: 
1) Space required 
2) Location 
3) Floor loading 
4) Moisture and dirt 
5) Heat and cold 
6) Exhaust 

Mounting generator system 
Ventilation of room for engine and generator 
Engine exhaust system and piping 
Fuel installation 
Engine service (oil and air cleaner checks) 
Battery connection 
Initial system start-up ' 

Electrical connections 

Plan the Location (Refer to fig. 2 for typical installa- 
tion) 



Space Required 
Minimum room size must allow for three (3) feet of ser- 
vice, operation and maintenance access on 3 sides. 
The fourth side (radiator end) must be near an outside 
wall to simplify ducting the hot radiator discharge out- 
side. 

Location 
Locate as close to electrical service and fuel source 
as possible. This will reduce the cost of electrical and 
fuel runs. Position the unit to keep the exhaust runs 
as short as possible. Protection from adverse weather 
conditions must be provided without restricting ade- 
quate ventilation for cooling. Planning now will elim- 
inate costly errors that will have to be corrected later 
at a considerably higher expense. 

Floor Loading 
Floor type and loading should be taken into consid- 
eration when installing an engine-generator set. 

Moisture and Dirt 
All electrical equipment should be protected from ex- 
cessive moisture. Failure to do so will result in dete- 
rioration of the insulation and will result in short cir- 
cuits and grounds. 

Foreign materials such as dust, sand, lint and abra- 
sive materials have a tendency to cause excessive 
wear, not only to the engine parts, but also to the gen- 
erator parts, particularly the brushes. It is, therefore 
important that the unit be installed in a reasonably 
clean location for best service. 

Heat and Cold 
All engines give off considerable heat when they are 
running. Since the engines used on these generators 
are all water-cooled, it is important that the tempera- 
ture of the room in which they are located does not 
exceed 105 degrees Fahrenheit while operating. Au- 
tomatic louvers in doors, windows andlor walls are 
required to assist in providing adequate fresh air flow. 

Engines start most easily when they are not sub- 
jected to extreme cold. Engine-generators which are 
installed to operate automatically preferably should 
be located where the temperature does not fall below 
freezing. If installation is in a very cold environment 
it is advisable to install an engine block heater on the 
unit. 

Exhaust 
Exhaust gases from gasoline engines are extremely 
poisonous. Whenever an engine is installed indoors, 
the exhaust fumes must be vented to the outside. 

A Carbon Monoxide Gas 

Remember that the exhaust fumes from any gasoline 
(or any other internal combustion type) engine are very 
poisonous if discharged in a closed room, but are not 
dangerous when well mixed in outside air. If the power 
plant is installed indoors, you must make provisions 
to carry the engine exhaust gas safely outdoors, as -- 
instructed in the following section, "exhaust installa- 
tion." 
Mounting 

:[-I The unit's main frame should be bolted 
solid to a 4 to 6 inch thick cement pad. 
The engine-generator is mounted on a 
sub-frame which is shock-mounted with 
special neoprene pads on the main 
frame. This allows the engine-generator 
to vibrate without affecting the control 
panel which is mounted on the main 
frame. 

Do not shock mount the main frame. Engine vibration 
will be transmitted to the control panel causing er- 
roneous startlstop cycles and premature control 
failure. 

Ventilation of Room, Engine and Generator 
This is an internal combustion water-cooled engine. 
This unit is equipped with a radiator which uses a 
pusher fan to cool the coolant. Therefore it will be 
necessary to duct the hot air discharge out of the 
building. The hot air discharge duct should be made 

V 

of sheet metal with a flexible duct connection in- 
stalled. (See Figure 2) 

The flexible section is installed to allow vibration 
and flex movement of the engine. The air discharge 
duct should be air tight to the outside. The discharge 
end of the duct should have a screen or some other 
device to keep rodents out. Louvers can be used with 
satisfactory results. 

Cool air inlet opening should be 1% times as large 
as the radiator air out duct. The extra inlet area is 
needed to minimize restriction and to provide com- 
bustion air for the engine. This inlet should ideally be 
opposite the hot air exhaust, sweeping a flow of air 
across the entire machine. In addition to cooling the 
engine and providing fresh air this sweeping air flow 
will discharge any ehgine exhaust or fuel that may 
leak into the room, to the outside. 

Thermostatically controlled vent in the roof or high 
wall can be added to help cool the upper area. These 
vents would be optional. 

NOTE: Local weather conditions should be 
considered when choosing the type of 
louver. 

Engine Exhaust and Piping - 
Engine exhaust adapter ('J' Pipe) Installation. The 
engine "J" pipe, mounting bracket and heat shield 
have been shipped loose, refer to the instructions 



packed with them for installation of these parts. 

Exhaust Piping 

A Personal Danger - Toxic Fumes 

Engine exhaust gases are deadly and must be vented 
to the outside of any building. 

A Potential fire hazard, consult NFPA. 

STEEL SUPPORT STRAP 
MINIMUM -+ 
CLEARANCE FROM CEILING. 9 U[ MUFFLER 

I 

FLEXIBLE THIMBLE (PER 
EXHAUST TUBING - NFPA 

MANUAL NO. 37) 

Figure 3 
Exhaust Installation - 

Exhaust Installation - Refer to figure 3. 
Use black iron pipe for straight exhaust runs. Use flex- 
ible metal exhaust hose if needed. 

A Personal Danger-Poisonous Fumes 

Do not use galvanized pipe or electrical conduit. When 
heated by engine exhaust, these galvanized coatings 
give off potentially hazardous fumes. 

Pipe running horizontally must be adequately sup- 
ported by steel straps. Noise transfer can be kept to 
a minimum at the point of attachment. 

Flexible exhaust tubing must be used to reduce 
engine vibration transfer to the exhaust and minimize 
stress on the exhaust manifold. It can be used hori- 
zontally, vertically, or at a slant, but must be kept fairly 
straight to prevent excessive strain on the welded end 
connections (do not use the flex exhaust connector 
as an elbow). 

All exhaust installation should conform to state 
and local codes. Refer to NFPA (National Fire Protec- 

- tion Association) manual No. 37 for specific informa- 
tion. If the exhaust pipe passes through a wall or ceil- 
ing constructed of combustible material, the exhaust 
must be isolated or guarded to prevent fires, as 
specified in the NFPA manual. 

The size of the exhaust pipe to be used depends 

upon the length of the exhaust run. The engine ex- 
haust hole is 1 l/2 inch NPT. To determine appro~riate . .  . 
pipe size, refer to the following chart: h 

qo-- /&,' 3% - 
LENGTH OF EXHAUST PIPE RUN 
up to 5 ft. 5 to 25 ft. 25 to 50 ft. Over 50 ft. 

11/2" pipe 2" pipe 2%" pipe not rec- 
SIZE omme ded 

Exhaust pipe extension diameter must be as large or 
larger than engine exhaust port. See that the pipe ex- 
tension is leakproof and runs in a straight line or with 
a minimum of sharp bends. Always slope the exhaust 
line downward away from the engine to prevent mois- 
ture condensation from entering the engine. If a turn 
must be made, use of 45 degree elbows are recom- 
mended. 

If the exhaust pipe rises above the engine, a con- 
densation trap should also be installed to prevent 
moisture from running into the engine and possibly 
damaging it. This is easily accomplished by installing 
an ordinary pipe "t" or "y" in the exhaust pipe as 
shown in fig. 1. At the lowest point of the exhaust 
pipe, install a short length of pipe pointing downward, 
and provide it with a drain plug to permit the ac- 
cumulated moisture to drain out. Drain the trap at 
regular intervals to prevent it from becoming full and 
overflowing into the engine. Support the exhaust pipe 
two feet from the exhaust opening on the manifold; 
any length of pipe over two feet, (if not supported), 
may break the manifold casting. 

Fuel Installation 
Size and location of fuel system-The fuel supply 
should be as close as possible to the engine. This will 
reduce the installation cost of fuel runs. Refer to fuel 
section for proper installation requirements. 

The information in this manual is offered to assist 
you in providing the proper fuel for your engine, 
however at all times, this information is only provid- 
ed to inform you of the engine's requirements and 
assist in making you aware of the decisions you must 
make. In no case should the instructions or informa- 
tion provided be interpreted to conflict with any local, 
state or national codes. If in doubt, always consult 
your local fire marshal or gas supplier. 

Propane (LP)INatural Gas (NG) Fuel 
The engine-generator sets are properly adjusted 
before they leave the factory. A tag is attached to the 
unit that specifies the fuel, natural gas (NG) or pro- 
pane vapor (LP), that the unit was set up and tested 
on. A slight adjustment may be necessary on NG, 
depending on local BTU content. This adjustment will 
be discussed later. 

A Fire Hazard 



All fuel runs should be installed by a qualified fuel 
supplier. 

Installing The Fuel Line 
Connect the fuel supply to the inlet of the fuel sole- 
noid (see table for recommended line size). The pres- 
sure at the demand regulator must be 4 to 6 ounces 
PSI (per square inch) or 7 to 11 inches W.C. (water 
column). 

CAUTION: When making gas connections be care- 
ful not to get excess sealing compound in the fuel 
line:Pipe joint compound can be drawn into the car- 
buretor causing poor performance and hard starting. 

Fuel Pressure 
Correct fuel pressure cannot be emphasized enough. 
The most common cause for inoperative systems is 
an inadequate or incorrect fuel pressure. Performance 
of the engine is in direct relation to the correctness 
of the fuel system. Shown below is a block diagram -- 
of a typical LP or NG installation. 

1 2 3 4 5 
Two Regulator Fuel System 

1 3 4 5 
Single Regulator Fuel System 

Line Size 

A Personal Danger 

Do not use galvanized pipe in fuel line runs. The gal- 
vanized coating can become erroded and flake off, 
causing possible obstructions in the regulator or fuel 
valve. The results could range from inoperative engine 
start to hazardous fuel leaks. 

Unit location will determine the size of fuel line that 
is required to supply the engine with a constant fuel 
pressure. Refer to table 1 for fuel line size, fuel con- 
sumption and recommended tank size. For distances 
of 50 feet and over, we recommend a two regular fuel 
system. This is accomplished by installing a regulator 
at the tank which will reduce the tank pressure down 
to, 10-15 Ibs. A second regulator is then installed as 
close as reasonably possible to the generator which 
reduces the fuel pressure down to 6 oz. It is then pos- 
sible to use a 318 inch line from the tank to the sec- 
ond regulator for distances up to 300 feet. The ap- 
propriate line size from table 1 is then installed from 
the second regulator to the machine. Remember all 
pressure regulators installed must be capable of pro- 
viding a minimum of 500,000 BTU per hour constant- 
ly at the input pressure you are utilizing. This 500,000 
BTU per hour must also be at a constant pressure of 
4 to 6 oz to the generators demand regulator. A drop 
in pressure to the demand regulator may cause the 
engine to hunt for the proper speed under load, or the 
engine may starve for fuel and not generate the full 
rated output. 

Size of pipe normally required for generators oper- 
ating on NGlLP gas: 

Up - 30 ft. 30 - 100 ft. Over 100 feet 
1" pipe 1%'' pipe not recommended 

use two regulator system 

NOTE: Allow an additional 3 feet for each standard 
elbow. Do not use street ells. On very short runs a res- 
ervoir should be constructed of a 3 ft. section of 2" 
pipe with reducing bushings at both ends. 

Ref. Nos. 1 through 3 are fuel lines supplied by 
customer. (Shaded Area) 
Ref. Nos. 4 and 5 are fuel lines already installed on 
your engine generator set. 
Tables 1,2, and 3 show fuel pressure readings at each 
reference in the system. 

Table 1-Fuel Pressure for LP Single Regulator 

Ref. No. Ref. No. Ref. No. Ref. No. Ref. No. 
1 2 3 4 5 

Unit Off Tank PSI NA 7-11 In. 7-11 In. 0 
4-6 02. 4-6 02. 

Starting Tank PSI NA 7-11 In. 7-11 In. ( - )  1 % In. (WC) 
4-6 02. 4-6 02. 

No Load Tank PSI NA 7-11 In. 7-11 In. ( - )  1% In. (WC) 
4-6 02. 4-6 02. 

Full Load Tank PSI NA 7-11 In. 7-11 In. NIA 
4-6 02. 4-6 02. 

Table 2-Fuel Pressure for LP Two Regulator System 
Ref. No. Ref. No. Ref. No. Ref. No. Ref. No. 

1 2 3 4 5 

Unit Off Tank PSI 10-15 Lbs. 7-11 In. 7-11 In. 0 
4-6 02. 4-6 02. 0 

Starting Tank PSI 10-15 Lbs. 7-11 In. 7-11 In. ( - 1  1% In. (WC) 
4-6 02. 4-6 02. 

No Load Tank PSI 10-15 Lbs. 7-1 1 In. 7-11 In. ( - )  1 % In. (WC) 
4-6 02. 4-6 02. 

Full Load Tank PSI 10-15 Lbs. 7-11 In. 7-11 In. NIA 
4-6 02. 4-6 02. 

Table 3-Fuel Pressure for Natural Gas 
Ref. No. Ref. No. Ref. No. Ref. No. Ref. No. 

1 2 3 4 5 

Unit Off Line PSI NA 7-11 In. 7-11 In. 0 
4-6 02. 4-6 02. 

Starting Line PSI NA 7-11 In. 7-11 In. (t) 5 In. (WC) 
4-6 02. 4-6 02. 2-2'/2 02. 

No Load Line PSI NA 7-11 In. 7-11 In. 
4-6 02. 4-6 02. 

Full Load Line PSI NA 7-11 In. 7-11 In. NIA 
4-6 02. 4-6 02. 

Notice the tables give two units of measuring fuel 
pressure. The first is with a ljressure gauge calibrated 
in ounces per square inch. The second and most ac- 
curate is the use of a water manometer. A manometer 
is calibrated in inches of water column. 

, 8 -  



Engine Service 
Lubrication 
Before starting the engine, check oil level. If low, fill 
with the proper weightlgrade of oil, as recommended 

v 
by the engine manufacturer's maintenance instruc- 
tions. The necessity of using the correct oil, and keep- 
ing the crankcase full cannot be over emphasized. 

The governor on this engine-generator set has been 
filled with oil at the factory, check the oil level prior 
to operating. Simply remove the oil level pipe plug on 
the end of the governor, if the oil is up to this level, 
reinstall the plug securely. If the oil is not up to this 
level, additional oil must be added. The fill hole for 
adding oil is located on the top of the governor just 
behind the belt pulley. Fill the governor through this 
fil l hole until oil starts to run out of the oil level plug 
hole on the end of the governor. Use the same grade 
of oil as used in the crank case. 

Connecting the Battery 

switch remains in the "stop" position. 

AUTO 

sToP7T-rCHECK 

b Figure 4 

Operation Selector 

A twelve-volt battery rated 435 CCA or larger has been 
supplied with this enginelgenerator set. This battery 
should be fully recharged before using. Observe po- 
larities: Always connect the positive ( + )  battery ter- 
minal to the ( + )  cable from the control panel first. 
Then connect the negative ( - )  battery terminal to the 
negative cable (ground) from the engine-generator set. 

A1.l connections must be clean and tight. Check the 
electrolyte (fluid) in the battery periodically to be sure 
it is above the plates. Never allow a battery to remain 
in a discharged condition. 

A nonadjustable trickle charger, producing up to 40 

- MA is built into the control panel to keep the battery 
in top notch condition during standby periods. An 
L.E.D. Light is provided to allow the operator to tell 
at a glance if the trickle charger is working properly. 

current to maintain a battery in a fully 

Initial Start-up 
Prewire System Check: 

Before wiring the electrical transfer switch to the 
commercial line and load circuits, the installation and 
operation of the engine-generator set should be 
checked to insure proper fuel, exhaust, engine and 
generator operation. 

Use the following check list to verify correct instal- 
lation before starting the engine. 
r /  Engine Oil. Fill as required gradelqty. 
r /  Unit mounting base. 
r /  Ventilation (louver size, inletloutlet). 
r /  Clearance on all sides. 
r /  Proper fuel line material, size and connections. 
r /  Gas regulator vented to the outside (check for local 

code requirements). 
r /  Fuel line protected. 
r /  LPlNG pressure O.K. 4-6 Oz. (7-1 1" WC). 
r /  Proper size and slope on exhaust line. 
I/ Flexible exhaust connector installed. 
r /  Condensation trap installed. 
r /  Muffler installed and properly supported-look 

closely for potential fire hazards in the mounting 
system. 

r /  Exhaust line free of excessive elbows and restric- 
tions. 

r /  Battery of proper voltage and ampere hour rating. 
r /  Check carefully for negative ground polarity. 
r /  Battery connections clean and tight. 
r /  Battery fully charged. 
r /  Radiator properly vented to the outside. 

After completing the above checklist, the engine- 
generator set is ready for the initial start-up test. 
1. Set selector switch to the "check" position; the 

engine-generator will crank and start automatical- 
ly. If the engine fails to start, return selector 
switch to the "stop" position and refer to the trou- 
ble-shooting section of this manual. 

2. With the engine running smoothly, check the no 
load voltage and frequency at terminals T I  and 
T3 of the transfer switch. The voltage between T I  
and T3 should be between 250 and 260 volts AC 
at a frequency of 61 to 61.5 hertz (Hz). Hz is the 
symbol for cycles per second. 

NOTE: The neutrallground terminal bolt is 
located on the back wall of the control 
panel. 

T I  to N 125-130 vac 
T3 to N 125-130 vac 



NOTE: If for any reason during the checkout 
procedure the voltage and frequency 
are not correct, turn the selector switch 
to the "stop" position and refer to the 
trouble-shooting procedures. 

factory to G2 on the contractor. No further electrical 
connections are required. 

The load current carrying wires (L) and (T) must be 
sized to handle the maximum load current without ex- 
cessive voltage drop. By code it must be heavy 
enough to handle the full current rating of the main --- 
line circuit-breaker (or fuse) in the entrance (or sub- 

After verifying the voltage and frequency are cor- panel) protecting the contractor switch. 
rect, turn the selector switch to the stop position. The 
unit is now ready to be connected to commercial line 
power and load circuits. 

Electrical Connections 

All wiring should be done by an experi- 
enced electrician, and should conform 
to the national electrical code and with 
state and local regulations. Check with 
the authorities before proceeding. 1" 

A Turn the operation selector switch on 
the front of the control to the "stop" 
position and turn the main power 
switch off before proceeding. For your 
own protection verify this very impor- 
tant safety precautions yourself with a 
reliable instrument before proceeding. 

Observe that the terminals on the power transfer 
switch are marked as follows: (see fig. 5) 

Figure 5 

*Three Phase Units Only 

The load terminals are marked (T): T1 and T3 are 
"hot"-N is neutral and is connected to the neutral 
lug. T2 is used on three phase units as the third hot 
load lead. 

The line terminals are marked (L): L1 and L3 are 
"hot1'-N is neutral and is connected to the neutral 
lug. L2 is used on three phase units as the third hot 
line lead. 

The standby generator terminals are marked (G): 
"HOT" leads G I  and G3 are prewired at the factory 
to contractor terminals G I  and G3 and N is prewired 
at the factory to the neutral lug for all single phase 
units. For three phase units G2 is also prewired at the 

NOTE: NEC requires that circuit protection be 
provided for 125 AMP contractor switch- 
es in the transfer switch. 

All wires should be installed in rigid or flexible con- 
duit. (Knockouts are provided in the control box.) 

Because of the many different types of service, 
feeder, and distribution equipment, no specific wir- 
ing instructions can be provided. When the load is 
connected to the generator, there must be absolute- 
ly no feedback from the generator to the power line 
or from the power line to the generator during any 
operating condition. When correctly connected, the 
design of the control prevents a possibility of feed- 
back. Improper installation can, however, create a 
serious hazard. Two typical examples are shown in 
figure 6 and 7. 
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Figure 6 



TYPICAL HOOK UP FOR 
SUPPLYING ALL CIRCUITS 
WITH EMERGENCY POWER * 

To Power Llne Master Switch 

Emergency 
Power 
System 

To Range 

TO 
Water 
Heater 

To Lights 
To L~ghts 
To Lights 

- 
L -----* ---- J 

Figure 7 

- 

Connecting the Transfer Switch 

NOTE: This connection procedure and the ex- 
amples in figures 6 and 7 are single 
phase panels. When installing a three 
phase unit, remember a G2 lead has 
been added to the center contractor ter- 
minal and you must add a T2 and L2 to 
the instructions below. 

The electrical transfer switch connects the load 
(lights, furnace, outlets, etc.) to the normal power line 
during standby. When normal power fails, the automat- 
ic transfer switch starts the engine-generator set, 
disconnects the power line and then connects the load 
to the standby generator set. When normal power is 
restored, the automatic switch stops the engine and 
retransfers the load. 

. To wire the automatic transfer panel into the exist- 
ing wiring, first determine which circuits will be on the - emergency load circuit. If the entire load is to be 
transferred, the transfer switch can be wired in direct- 
ly after the watt-hour meter. 

If only specific circuits are to be powered under 

emergency power failure conditions, an additional 
distribution panel designated "emergency distribution 
panel" must be installed. 

All selected emergency circuits are removed from 
main distribution panels and re-installed in the emer- 
gency distribution panel. Suggested circuits-freezer, 
refrigerator, furnace, emergency lights, sump pump, 
emergency outlet circuits, etc. Total load must not ex- 
ceed generator or transfer switch rating. 

The emergency distribution panel is wired to the 
main panel through the automatic transfer switch. L1 
and L3 are connected to the main panel 230 volt 
breaker. N is neutral. T I  and T3 are connected to 230V 
buss in the emergency distribution panel. 

The main panel circuit breaker should be large 
enough to power the entire emergency distribution 
panel under normal loads, but should not exceed the 
contact current rating of the automatic transfer switch 
or generator. 

Opera tion 
Functional Operation of Electrical Control 
The operation of an automatic emergency transfer con- 
trol will be explained in three parts. 

1. The load transfer circuit 
2. The engine control circuit 
3. The battery charging circuit 

Transfer of the Load 
The following sequence of events occurs during the 
transfer of the load from (A) normal or power line op- 
eration to (6) interim period to (C) emergency or stand- 
by generator operation and (D) back again to normal 
operation. 

A. Normal operation with power line energized: 
Standby generator standing idle. The line contrac- 
tor (right side) is energized by the commercial line 
holding the line side contacts closed, connecting 
load, lights, refrigerator, etc. to the commercial pow- 
er line. 

6. At the instant a power failure occurs: 
1. The load is disconnected from the power line. 
2. The stoplstart relay (SSR) starts the engine (ex- 

plained in section 2). 
C. Generator powering the load: 

The stop cranking relay (SCR) normally closed (NC) 
contacts operate to automatically disconnect the 
engine starter. The generator side contactor (left 
side) will close and power the connect load. 

D. When the commercial power is restored: 
1. The startlstop relay stops the engine and opens 

the generator side contactor coil. 
2. The generator contactor returns to its normal 

open position and closes the electrical interlock 
(TSGIAUX). 

3. This permits the line side contactor to close, 
transferring the load back to the power line. 
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The Engine StartlStop Circuit 
All cranking functions must have positive 12V DC pow- 
er applied in order to operate. Each safety shutdown 
applies a ground signal to the safety latching relay coil 
in order to trip it and cause power to both the fuel 
solenoid and the ignition system to be disconnected. 

When the normal power source is energized and the 
selector switch is in the "auto" position the stop-start 
relay (SSR) coil is energized opening a normally closed 
(NC) contact connected in series with the 12V DC start 
delay relay (SDR). As long as the SSR remains ener- 
gized the SDR will not begin the start delay timing 
cycle. 

When normal power fails, the NC contact on the 
SSR closes. This completes the 12V DC circuit to the 
SDR and it begins the start delay timing cycle. The 
SDR timing cycle is adjustable 3 to 300 seconds. Fac- 
tory setting is about 10 to 15 seconds. If during this 
time period the normal power should return, the SSR 
will reenergize and the unit will never attempt to start. 
Once the timing cycle has elapsed, the SDR will close 
a normally open (NO) set of contacts. This will apply 
12V positive power to the fuel solenoid, overspeed 
switch circuit, solid state ignition module and the start 
solenoid. Whenever the start solenoid is energized, the 
overcranking timer circuit is also connected, (heater 
coil in the overcranking relay) (OCR). If the engine fails 
to start in about 45 to 75 seconds, this OCR coil be- 
comes hot enough to trip the OCR thermal switch. This 
closes a NO contact in the OCR and applies a ground 
to the coil of the safety latching relay (SLR), energizing 
the SLR and opening a set of NC contacts to the selec- 
tor switch. All cranking functions will disengage until 
both the OCR and the SLR are manually reset. 

Each unit is equipped with two cranking disconnect 
systems or stop cranking relays (SCR). The primary 
stop cranking signal is received from the battery charg- 
ing alternator on the engine. A pulsing DC signal is 
picked up at the AC (tach) tap on the alternator as it 
starts to spin up to speed. This increase in speed is 
in direct relation to the engine coming up to proper 
speed. This signal energizes the primary stop cranking 
relay (SCR). A set of NC contacts in the SCR are 
opened, disconnecting the start solenoid and the OCR 
thermal strip. In addition, a set of NO contacts are 
closed to arm the low oil pressure (LOP) and high 
water temperature (HWT) safety shutdowns. The sec- 
ondary stop cranking signal is accomplished by sen- 
sing for generator output voltage with a 240 V AC relay 
wired across GI and G3 of the main generator. This 
AC control relay (ACR) operates a set of NC contacts 
in series with the SCR contacts to disconnect the 
starter and a set of NO contacts in parallel to arm the 
LOP and HWT safety shutdowns. 

A 20 second solid state time delay relay (TD) in in- 
stalled between the LOP, HWT switches and the SLR 
coil. This will allow the engine to build up oil pressure 
to start-up. During a hot restart it will allow the water 
in the engine block to circulate before a safety shut 
down occurs. If the oil pressure fails to build up to 
minimum levels or the engine is still overheated after 

this 20 second time respective safety 
switch will complete the SLR coil and 
energize the SLR. NC contact in the 
12V power supply and shut the 
complete system 
until the SLR - 

Remember, in all cases of emergency shutdown the 
SLR will have to be manually reset before the engine 
can be restarted. 

Refer to the simplified schematic diagram (Figure 
4A) for additional details and specific wire numbers. 

The Battery Charging Circuits 

sure the battery has been brought up to 
a fully charged condition by an external 
charger or by operating the engine alter- 

This generator system uses two separate battery 
charging circuits: the first is powered by the transfer 
switch "load" terminals and provides a small trickle 
charge to keep good batteries at their peak starting 
performance. This charger is not intended to recharge 
a discharged or dead battery and may not provide - 
enough current to bring a new dry-charged or quick- 
charged battery to a fully charged condition. 

This load powered, nonadjustable, static trickle 
charging circuit is mounted on a printed circuit board. 
It produces approximately 40Ma of current. A small 
LED is built into the charger and is located on the 
front panel. When the LED is lit the charger is oper- 
ating properly. 

The second charging circuit is the engine alternator 
which operates any time the engine is running. A 
small resistor is installed in the field circuit to reduce 
the charging output while the engine is cranking. This 
is done to allow for proper operation of the SCR. When 
the SCR operates, this resistor is bridged out of the 
circuit by means of a set of NO contacts or SCR. This 
will allow the alternator to operate at full capacity. 

ATS Operational Check 
Normal standby position for control operation selec- 
tor function switch is "auto." Unless this switch is 
in the automatic position, the unit will not start auto- 
matically when a power failure occurs. 

After all wiring has been completed, recheck all 
connections to make sure they are clean and tight. 
Then test as follows to demonstrate the operation of - 
the controls: 

1. Turn on the main power switch. Power should 
again be available on all distribution circuits. 



2. Turn the selector switch to the "auto" (automatic) 
position. (The engine should not attempt to start 
at this time.) 

3. Pull the main line switch to simulate a power fail- 
ure. The engine generator will start and supply 

.- electricity to the connected load. 
4. Restore commercial power (main line switch on). 

The generator controls will stop the engine and 
automatically transfer the load back to the power 
line. 

5. With the commercial power left on, turn the ATS 
selector switch to the "check" position. The en- 
gine will start and continue to run but the control 
will not transfer the load. This feature enables the 
owner to check the operation of the generator 
without transferring the load (unless an outage 
occurs while in the "check" position). 

6. With the power left on, turn the selector switch 
back to "auto." The engine will stop. 

7. Again pull the power line switch. The engine will 
start and supply electricity to the emergency load. 
Now turn the selector switch to "stop" and the 
engine will stop. No power is supplied to the load. 
The entire panel is de-energized. This feature 
enables the operator to change oil and check the 
engine at any time, even during a power failure. 
Under these conditions, the panel can also be 
safely serviced by maintenance personnel. 

L 

Fuel Adjustments 
After the engine is running, apply the total connected 
electrical load. For proper adjustment of the fuel mix- 
ture control on the carburetor, it is necessary to have 
the generator loaded to its capacity or to the max- 
imum amount for which it will be used. Check the op- 
eration of the engine carefully to see that is runs 
smoothly. If it does not, a slight adjustment may be 
necessary to compensate for the different fuel or 
operating conditions. Refer to LPlNG adjustment in 
maintenance section. 

After all operational checks have been completed 
and the unit is determined operational, turn the selec- 
tor switch to "auto" position. This will enable your 
unit to come on line automatically should a power 
failure occur. 

AUTO 
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@ Figure 10 

Operation Selector 

Maintenance 
General Information 
The main components of the generator are: field frame, 
field coils, armature, brushes, brush holder assembly, 
end brackets, armature, armature- mounted cooling 
fan, and control box. 

Before performing any maintenance on the engine 
or generator, place the selector switch on the control 
panel to the "stop" position. 

Engine Maintenance 
Refer to the engine instruction manual for instruc- 
tions and procedures for normallroutine engine main- 
tenance. Servicelmaintenance items include regular 
oil and oil filter changes as well as the prestart or dai- 
ly oil level checks. Air cleaner must be checked more 
frequently under dusty conditions. The engine will re- 
quire the greatest share of the maintenance and ser- 
vice attention, but will give the excellent performance 
designed into it when properly cared for. 

Generator Maintenance 
Brushes 
Under ordinary circumstances, brushes will operate 
for long periods without requiring replacement. They 
should be inspected after the first 1000 hours of op- 
eration, and after every 100 hours of operation there- 
after. Remove brushes one at a time and check for 
length; be sure that each moves freely in the brush 
holder. Brushes should be replaced when worn down 
to 318". Replace brushes in complete sets, never sin- 
gly. When replacing brushes, be careful to reconnect 
the lead wires properly. 

Poor contact (or "skipping") between brush and slip 
ring is caused by oil and grit, flint, or other hard 
substances on the brush, or by the brush not being 
properly shaped to fit the slip rings. Remedy these 
defects by fitting .the brushes to the slip-ring cur- 
vature. Place #00 sandpaper under the brushes with 
the abrasive side to the brushes, and work it back and 
forth until the brushes are the same shape as the 
slip-rings. 

Slip Rings 
The four contiriuous copper rings located at the end of 
the armature are the power collector rings. For prop- 
er generator output, the surface of the slip rings must 
have a highly polished finish. Under sustained use, 
it is advisable to check and occasionally polish the 
ring surfaces with a crocus cloth to maintain the 
finish. 

Electrical Testing 
Testing Generator Field for Opens and Grounds 

1. Disconnect the battery. 
2. Disconnect field leads from rectifier. 
3. Set multimeter to read resistance, and connect 



the meter leads to the field leads. If the field is 
open, the meter will read infinite resistance. Re- 
place field if it is open. 

4. Connect one meter lead to the field shell (the oth- 
er lead still connected to one of the field leads). 
If meter indicates continuity (zero ohms or any 
reading lower than infinite resistance) the field is 
grounded and should be replaced. 

5. If the fields are grounded, cut the connector be- 
tween the two coils and retest to determine which 
coil is grounded. 

Testing Armature for Opens and Grounds 
1. Remove all brushes. 
2. Ground test: 

Set multimeter to read resistance, holding one 
meter lead against a clean spot on the armature 
shaft. Touch the other lead to each of the four slip 
rings of the armature (one at a time) while observ- 
ing the meter. 

Figure 12 
Testing Armature for Opens and Grounds 

If meter indicates continuity (zero ohms or any 
reading lower than infinite resistance), the arma- 
ture is grounded. Dirt on the slip ring bars can 
cause grounding. Carefully clean the dirt off the 

slip rings if grounding was indicated, then re- 
check it. Replace the armature if it is grounded. 

3. Testing for opens: 
(Meter still set to read resistance). Holding one 
meter lead on surface of collector ring #1, touch 
other meter lead to surface of collector ring #2 -- 

while observing the meter. Meter should indicate 
continuity (low resistance). If not (i.e. if meter in- 
dicates infinite resistance) part of armature wind- 
ings are open and armature should be replaced. 

Check for open between collector rings #2 and 
#3 in same manner as you did between rings #1 
and #2. 

Testing Rectifiers 
The field excitation rectifier is a full-wave bridge rec- 
tifier. This type of rectifier has four terminals, two AC, 
a DC positive, and a DC negative. The rectifier is 
tested in the following manner. Connect one ohm- 
meter lead to the positive DC terminal, and the other 
lead to each of the AC terminals in turn. A high or low 
resistance reading will be obtained. Reverse the meter 
leads, and an opposite reading should be observed. 
Now check from the negative terminal each of the AC 
terminals, using the same procedures as above. 
Check each terminal to the case, and no resistance 
reading should be observed. 

If a battery-powered test light is used, follow the 
procedures described above. If the rectifier is good, 
the light will come on in one direction only. 

If the rectifier fails any of the above tests, it is de- 
fective and must be replaced. L 

Condenser Testing 
Condensers are built into the generator circuit to min- 
imize radio interference during operation. If a con- 
denser shorts out, it blocks the generator output. To 
determine whether a condenser is shorted, turn off 
the engine-generator, disconnect the lead wire from 
the brush holder to which the condenser is connected, 
turn the engine-generator back on and check the out- 
put. If the generator then provides power, the con- 
denser was at fault and should be replaced. If the gen- 
erator did not provide power after the lead wire was 
disconnected, the problem was not caused by that 
condenser. Reconnect the lead wire. 

Battery 
Check the electrolyte (battery fluid) periodically to in- 
sure the fluid level is above the plates. Never allow 
the battery to remain in a discharged condition. 

Exhaust Condensation Traps 
Drain the trap at regular intervals to prevent exhaust 
condensation from overflowing into the engine. - 
Governor 
The governor on this engine generator set has been 



preset and filled with oil. The oil level should be checked 
weekly to insure the proper operation of this unit. The 
oil level is checked by removing the oil level plug on 
the end of the governor. If the oil is not up to this level 
additional oil must be added through the oil fi l l hole 

.- located on top of the governor just behind the drive 
pulley. Be sure to retighten the oil level plug securely. 

To adjust the governor speed loosen the jam nut 
on the stop screw on the top of the governor. With 
a frequency meter attached to the engine adjust the 
screw in or out until the proper speed is obtained. 

[-I Do not adjust the full load speed above 
59 to 60 Hz. Adjusting the full load 
speed any higher will allow the no load 
speed to exceed the upper limits as the 
load is reduced. Now retighten the jam 
nut to prevent the governor from com- 
ing out of adjustment. 

the adjustment, and recheck engine shut down fre- 
quency as described above. 

NGlLP Fuel Adjustment 

1 [-I Do not make any fuel adjustments on 
carburetor or governor until all pressure 
readings are in compliance with spec- 
ifications. See fuel pressure charts 
(Tables 1, 2, and 3) 

-- - 

Natural gas (NG): Due to variations in NG fuel char- 
acteristics and Btu levels throughout the country, it 
may be necessary to readjust the carburetor fuel mix- 
ture once the engine has been installed and serviced. 

or running no load. Mixture adjustment 
is only effective when the engine is 

Electronic Overspeed Relay Adjustment Adjustment Procedures-Natural Gas (NG) 
1. Insure the unit is operating under an 80 to 10O0/0 

load or at the highest anticipated load. 
2. Attach a frequency meter to monitor Hz. 
3. With an end wrench turn the load adjustment 

valve either left or right. Observe the Hz meter, if 
it drops, turn the adjustment valve the opposite 
direction. Adjustments should be made very slow- 
ly. Adjust back and forth until the highest Hz can - be achieved. If the Hz is out of upper or lower lim- 
its, a governor adjustment will be necessary. 

4. To adjust the governor loosen the jam nut on the 
adjustment screw located on the top of the gover- 
nor. Then turn the adjustment screw in or out un- 
til the desired speed is obtained. Again watch the 
Hz meter as you adjust the screw. Under a load 
of 80 to 100% capacity you should achieve a 59 
to 60 Hz reading. When this reading is obtained 

The overspeed relay is factory set to operate at 67 retighten the jam nut. 
hertz, (approximately 4000 RPM). If normal operating 
conditions requires changing this setting, use the fol- 
lowing procedures. 

[-I Adjustments should be made by a qual- 
ified electrical technician. 

above 60. If a higher Hz reading is used, 
as the load is decreased the Hz will go 

Propane (LP) 
To increase the overspeed shut down frequency, turn 
adjustment screw counter clockwise. To decrease the 
overspeed shut down frequency, turn adjustment screw 
clockwise. 

-1 Adjust trim pot, l/2 turn at a time, and 
record direction and number of turns. 

- After making adjustment, start the unit. Manually in- 
crease or decrease engine speed as required to check 
generator frequency at overspeed engine shut down. 
If further adjustment is needed, stop the engine, make 

- 17 - 
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Figure 14-Natural Gas (NG) 



Adjustment-Propane (LP)-a generator set fueled by 
LP will normally require no adjustment. If for some un- 
foreseen reason the machine should require adjust- 
ment, follow the same procedure for NG. 

Fuel Type Conversion-NG to LP or LP to NG 
If after the unit has been purchased it should become 
necessary to change the type of fuel used, the follow- 
ing procedures are provided: 

1. To convert from natural gas (NG) to propane (LP) Fig. 
14 to Fig. 15. 
a. Turn off the fuel supply valve. 
b. Remove the fuel line from the carburetor at the 

demand regulator. 
c. Remove the cap on the upright column of the 

regulator. This will expose the pressure spring 
adjusting screw. Back off the spring adjusting 
screw so there is just enough room to replace . 
cover. Replace the cover. 

d. Invert the regulator so it is positioned as shown 
in Fig. 15. 

e. Reconnect the fuel line at the regulator. 
f. Remove the 118 NPT plug (on solenoid side of 

regulator) and install fuel pressure meter (or ma- 
nometer). See Ref. "A" on Figure 15. Turn the se- 
lector switch to "check". The engine will crank 
and the fuel solenoid valve will open. Observe the 
incoming pressure. The pressure reading should 
be between 4 to 6 ounces (see column 4 of table 
1 ). 

g. If pressure is correct, remove meter (or manom- 
eter) and 118 NPT fitting from the solenoid side 
of the regulator and install it on the carburetor 
side of the demand regulator. 

h. Turn selector switch to the check position. This 
will energize the starting system. With the engine 
running at no load, you should read a negative 
( - )  1 l/2 inch water column (W.C.) on a manome- 
ter. If you are using a PSI meter with no neg side, 
you should get no reading at all, or the meter- 
may bounce l i ~h t l y  at zero. 

2. Converting from propane (LP) to natural gas (NG) 
Fig. 15 to Fig. 14. 
Although this is a fairly simple operation, there are 
procedures that must be followed closely to achieve 
proper engine performance. This procedure normally 
requires a manometer or low pressure fuel gauge - 
to make an accurate adjustment. A step by step pro- 
cedure is provided below: 

a. Turn off fuel supply valve. 
b. Disconnect fuel line from the carburetor at the 

demand regulator. 
c. lnvert the regulator so that it is positioned as 

shown in Fig. 14. 
d. Reconnect the fuel line to the regulator. 
e. Remove the 118 NPT plug (on solenoid side of 

regulator) and install fuel pressure meter or ma- 
nometer. See Ref. "A" in Fig. 15. Turn the ATS 
selector switch to "check". The engine will crank 
and the fuel solenoid valve will open. Observe the 
incoming pressure. The pressure reading should 
be between 4 to 6 ounces (column 4 of table 1). 

f. If pressure is correct, remove meter (or manom- 
eter) and replace plug on 118 NPT on the sole- 
noid side of the regulator and install meter on 
the carburetor side of the demand regulator. 

g. Remove cap on the upright column of regulator. 
This will expose the spring adjusting screw. Turn 
this screw all the way out (CCW) and back in 
about 8 turns. The plug should be approximate- 
ly half way down for the initial starting position. 

h. Turn selector switch to "check" position. This - 
will energize the starting system. Although the 
regulator may not be exactly at the optimum 
position, the engine should start. Adjust the 
spring adjusting plug to obtain a positive (+ )  
5 inch water column P C )  or 2.5 to 3 oz. PSI 
reading on the carburetor side of the regulator 
with the engine running at no load. 

i. You are now ready to make the final fuel adjust- 
ment on the carburetor. Refer to adjustment 
procedure above. 

i. YOU are now ready to make the final fuel ad- 
justments on the carburetor. Refer to adjustment 
above. 

Figure 15 
F G J  

UNIT #- 63700-005 ARMATURE- 0.130 OHMS 
SS SPEC- 1510 APS200001B, IBX, IC FIELD- 21.00 OHMS 
WIRING - 63784-000 

UNIT #- 63700-006 ARMATURE- 0.032 OHMS 
SS SPEC- 1511 APS20000-41B, IBX, IC FIELD- 26.50 OHMS 
Wl R l  NG - 63845-000 

UNIT #- 63700-007 ARMATURE- 0.070 OHMS 
SS SPEC- 1512 APS20000-17lB, IBX, IC FIELD- 26.50 OHMS 
WIRING - 63845-000 

RESIDUAL VOLTAGE - 7.0 VAC 
12 VDC EXCITATION - 200 VAC - 



Trouble Shooting Chart 
Symptom 

Generator will 
not crank when 
power is off 
with selector 
switch in 
"auto" or 
"check." 

Generator will 
crank in check 
but not in 
"auto." 

Generator 
cranks but 
engine will not 
start. 

Unit starts but 
stops with SLR 
tripped out. 
Reset SLR 

Engine will not 
stop with 
switch in 
"auto" 
position, and 
normal power 
available. 

Load will not 
transfer to 
generator 
during power 
line 
interruption. 

Engine will not 
stop cranking. 

Possible Cause(s) 
Low or dead battery. 
Loose or dirty terminal 
connections. 
Battery not large enough 
Overcranking relay tripped 
Defective overcranking relay 

Defective selector (checklautolstop) 
Defective stop cranking relay 

Startlstop relay defective 

Defective start solenoid at starter 
Defective safety latching relay 

Startlstop relay defective - 

Start delay relay defective 

Incorrect fuel pressure 

Defective engine ignition system 
Defective fuel solenoid valve coil 

Defective power lead to engine 
coil. 
Defective 20 sec. timer in LOP and 
shutdown. Refer to Operation 
section 
Possible overspeed failure 

Faulty alternator regulator. 
Disconnect "S" lead and retest 
Defective startlstop relay coil 

Startlstop relay N.O. contacts 
defective 

Open generator side contactor 
coil. 

Defective LTSIAUX (electrical 
interlock contacts) 

Defective over cranking relay 

Defective stop cranking relay 
(S.C.R.) See "Operation" for system 
explanation. See wiring diagram for 
location. 
Loose wire in stop cranking circuit. 

Corrective Action 
Check fluid level and specific gravity. 
Clean and tighten connections. 

70 ampere hour (minimum) battery required. 
Reset red button on front panel. 
If relay trips is less than 50 sec. or does not trip after 60 sec. 
replace relay. 
Check for good connections. Replace. 
Check for broken wires, dirty or pitted contacts. Repair or 
replace. 
Check for broken wires, dirty or pitted contacts. Repair or 
replace. 
Check and replace. 
Reset. If it won't stay reset check the four safety shutdowns. 
Repair or replace as required. 
Repair or replace. 
Repair or replace as required. 

Fuel pressure to the unit must be 4 to 6 oz. or 7 to 11 inches 
water column. 
Refer to engine operator's manual. 
Check for looselbroken connections or open. Repair or 
replace. 
Check wire No. 23 for 12VDC power to ballast register while 
cranking. 
Replace. 

Check engine for 3600 RPM operation. Repair or replace as 
required. 
Repair or replace as required. 

Test for 240 volts on coil. Relay should be energized by the 
commercial line. Replace if defective. 
Repair or replace relay. 

Test and replace coil. 

Adjust or replace switch contacts. 

Repair or replace; relay should trip between 50 and 75 
seconds after continuous cranking. 
Repair or replace as required. 

Repair. 



Symptom 

No output or 
low output 
voltage 

Output voltage 
too high 

Generator 
overheating 

Sparking at the 
brushes 

No battery 
charging when 
generator is 
running. 

Battery 
discharges 
when generator 
set is not 
running. 

Battery trickle 
charger LED is 
not lit. 

Trouble Shooting Chart (Continued) 

'V 

Possible Cause(s) 

Open or shorted armature 

Open or shorted field coil(s) 

Generator operating below correct 
speed 

Generator overloaded 

Short circuit in the load 

Loose (or broken) wires or 
connections in the control box 

Defective rectifier 

Dirty slip rings 

Brushes binding in holders 

Loss of residual magnetism 

Engine speed too high 

Generator overloaded 

Armature rubbing pole shoes 

Poor ventilation 

Short circuit in fields 

Short turns in armature 

Generator overloaded 

Brushes not seated properly 

Slip rings rough or eccentric 

Brushes sticking in brush rack 

Brushes worn down shorter than 
318 inch 

Engine alternator defective 

Shorted battery charger 

Shorted battery or control wire 

Check trickle charger for 120V AC 
input and 12 to 14VDC output. 

Corrective Action 
Replace armature. 

Replace field coil(s). 

Generator must be operated at 3600 RPM +/-go RPM for 
proper output voltage. 

Reduce load to generator nameplate. 

Disconnect the load. Check voltage at receptacle. Check 
motors, appliances and load leads for short circuits. Repair 
short. 

Remove panel cover and check all wiring and connections. 
Tighten andlor repair where necessary. 

Test rectifier. Replace if defective. 

Clean and polish. Use 00 sandpaper and crocus cloth, never 
emery paper. 
Check brushes for swelling; replace defective brushes; clean 
brush holders. 

Check output voltage with sensitive meter. If very low (i.e. 
1/2 volt) flash fields with 12VDC battery. 

Reset governor to 61.5 Hz no load. 

Reduce load. 

Check bearing condition. Check field shell bearing bracket 
alignment. 

Clear inlet and outlet air vents of debris. If unit is housed, 
insure at least 2 ft. clearance on all sides and that inlet and 
outlet vents are of adequate size. 

Repair or replace-open or shorted fields should be 
replaced. Grounded fields may be repaired by insulating at 
the point where the ground occurs. 

Replace arm. 

Reduce load. 

Contour brushes (see "Maintenance"). 

Redness slip rings (see "Maintenance"). 

Remove brushes and inspect and correct problem. 
Replace brush-NOTE: Always replace brushes a full set at 
a time. 

Check and replace if required. 

Replace if shorted out. 

Repair or replace. 

Replace if defective. 



i"" 
SEE NOTES 

NOTES: 
1. This drawing has been prepared to instruct customer how parts 

provided are to be fitted together, but does not necessarily rep- 
resent or provide material for an approved exhaust installation. 

2. Slots have been provided for adjustment of parts to insure a 
vertical exhaust system. 

3. Flexible exhaust pipe, Item 7, should be mounted directly above 
exhaust pipe assembly, ltem 5, in a vertical position. 

4. The muffler, ltem 8, should be mounted outside the structure 
housing the generator set. 

5. Exhaust pipe between flexible exhaust and muffler should be 
as short as possible with as few bends as possible and these 
with as large a radius as possible. 

8-63983-1 Instruction Drawing 

Carton 

EXHAUST SYSTEM COMPONENTS 





Repair Parts List 
Ref. 
No. 

200A 
200B 
20 1 
205 
212 
223 
224 
225 
232 
249 
258 
279 
303 
307 
309 
31 2 
316 
316 
316A 
316B 
316C 
316D 
316E 
316F 
316E 
327 
323 
341 
350 
353 
354 
736 

Part No. 

63782-400 
63790-400 
63829-000 
6371 1-001 
6371 5-000 
6371 2-000 
63831 -400 
61 294-000 
63780-400 
63740-000 
91 286-000 
91 688-400 
57946-000 
59944-005 
48585-000 
59944-01 2 
63697-400 
63698-400 / ~ 5 , 4 , ~ ~  
63696-000 
63690-000 
63693-001 
50755-000 
63708-000 
63786-001 
63786-002 
92753-000 
80980-000 
61 222-000 
08778-000 

-ui%W€+ 
94378-000 
71 837-009 
6371 7-000 
63716-000 
63709-000 
63741 -000 
63710-000 
61615-000 
63742-000 
95867-000 
63781 -400 
63854-400 

- 930 
931 
932 
933 
934 
935 
937 
N.I. 
N.I. 
N.I. 

1 Ref. 
No. 

1 
2 
3 

223C 
2238 

' 223A 
i 356 
I 

Descriptlon 

CONTROL BOX ASSY. - 1 PH 
CONTROL BOX ASSY. - 3 PH 
COVER (TOP) 
LOWER FRONT PANEL 
REAR PANEL ASSY. 
SIDE COVER 
RELAY COVER (UPPER LEFT) 
BOTOM PANEL 
CIR. BD. & LEAD ASY 
FRONT PANEL 
CIR. BKR. 15A-IPL 
LATCHING RELAY ASSY 
SELECTOR SWITCH 
RELAY6 VDC 3PDT 
(OCR) OVER CRK RELAY 
RELAY 240VAC DPDT 
CONTACTOR SW. ASSY. - 1PH 
CONTACTOR SW. ASSY. - 3PH 8 25 3 
BACKING PLATE a3~ 4mlo 3p 
CONTACTOR SWITCH - 125A 
INTERLOCK KIT 
GROMMET 5/16 ID x 314 
TERM LUG #2/0-6W 
TERM IDENTIFICATION PLT 
TERM IDENTIFICATION PLT 
START DELAY TIMER 
START SOLENOID 12VDC 
TRICKLE CHARGER ASY 
KNOB 
TIME DELAY RELAY (;,YC 13 -t . < STAND-OFF UNSULATOR - .. _Li 

OVERSPEED SWITCH 
CLOSURE PANEL 
CLOSURE PANEL 
BOX SUPPORT 
BOTTOM CLOSURE PANEL 
BAT. TRAY SUPPORT 
BATTERYTRAY 
MOUNTING BRACKET 
RELAY H.D. BAIL 
CONTROL HARNESS ASY. - 1PH 
CONTROL HARNESS ASY. - 3PH 

& 
G4&06 - 0 0 1  

L 

Part No. 

91682-000 
91684-000 
91683-000 
62636-000 
62638-001 
63713-000 
23641-000 

I L# 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

-$I& 2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

IC 
Qty. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

1 
2 
1 
4 
4 
1 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
3 
1 
1 

Description 

STUD-114 TURN 
RETAINER 
RECP 114 TURN 
MOUNTING BRACKET 
COVER PLATE 
SIDE COVER 
EX. CLOCK 115V 

-41C* 
Qty. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 

1 
1 
2 
1 
4 
4 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
3 
1 
1 

-1 7lC 

Qty. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 

1 
1 
2 
1 
4 
4 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
3 
1 
1 

IL# 

3 
3 
3 
3 
3 
3 
3 

IC* 
Qty. 

2 
2 
2 
1 
1 
1 
1 

-41C' 
Qty. 

2 
2 
2 
1 
1 
1 
1 

-17lC' 
Qty 
2 
2 
2 
1 
1 
1 
1 

daler
Note
23641-400 EXERCISE CLOCK REPLACEMENT KIT.  INCLUDES 64600-001 AND MOUNTING PANEL.





Repair Parts List 

Part No. 

60706-052 
63803-401 
6381 9-401 
63807-000 
63797-000 
63796-000 
92327-000 
63650-000 
63808-000 
63745-002 
63745-001 
63340-000 
9271 3-000 
63747-000 
63662-000 
42942-000 
50248-000 
63771 -401 
22626-000 
63772-000 
81 084-000 
55931 -000 
63763-000 
63764-000 
50244-000 
63788-000 
53244-001 
63737-000 
49409-000 
22097-001 
63804-000 
50245-000 
63822-000 
63823-000 
63844-000 

.----- 

Description 

OPM-OPIPARTS MANUAL 
ENGINE-FORD 1.1 L. 
RAD. SHROUD INSTALL. 
GOVERNOR ASSY. 
FRONT ENG SUPT WELD 
GEN MTG BRKT WELD 
SHOCK MOUNT 
BALL JOINT 
GOVERNOR ROD 
RADIATOR SUPPORT 
RADIATOR SUPPORT 
RADIATOR ASSY. 
RADIATOR CAP 
FAN SHROUD 
BASE ASSY. WELDED 
SOLENOID GAS VALVE 
REGULATOR 
CARBURETOR 
P.NPL 314NPT X CLOSE 
P.NPL 3.4NPTX8 
P.NPL 314NPTX3 
BRACKET ASSY. 
BRACKET 
BRACKET 
EL-PIPE 314NPT 
PIPE REDUC. 314 X 318 
P.NPL 318NPT X 1 
ADAPTER-MACHINED 
HOSE - 32" 
BAT. CABLE #4 39" 
ENGINE OIL DRAIN FITTING 
HOS. CLMP.l 911 6-1.25 
UPPER HOSE-RAD 1.251D 
LOWER HOSE-RAD 1.25 6" 
HARNESS ASSY. 

Ref. 

No. 

N.I. 
100 
114 
115 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
81 1 
81 2 
81 6 
822 
823 
825 
826 
827 
828 
829 
830 
831 
832 

IC * 
Qty. 

-41c 
Qty. 

1 
1 
1 
1 
1 
1 
3 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
1 
1 
1 

L 

-17/C* 

Qty. 

833 
N.I. 
N.I. 
N.I. 
N.I. 
N.I. 
N.I. 



Repair Parts List 
Ref. 
No. 

1 
2 
3 
4 
5 
6 
8 
9 

11A 
11 B 
12 
13 
14 
15 
16 
17 
18 

191 
P86.j!.7 
401 
432 
431 A 
431 B 
431C 
433 
440A 
4408 
441A 
441 B 
441A 
441 6 
442 
443 
444 
447 
449 
460A 
460B 
460A 
460B 
462 p 

::; +, 1 
469 
470 
47 1 
472 
491 
513 

Part No. 

96002-020 
00480-000 
91 546-003 
93341-010 
97627-001 
97627-000 
09549-000 
94282-040 
21 977-000 
44342-000 
06376-000 
051 13-000 
40746-000 
43781-000 
96000-002 
00481-001 
00480-001 
63861 -000 
53976-000 
23404-000 
59062-000 
63802-001 
63850-001 
63850-002 
50742-000 
63936-000 
63936-000 
52563-000 
52563-001 
63938-000 
63938-001 
43473-000 
63937-000 
97288-000 
24981 -000 
53949-000 
54242-000 
54242-001 
63940-000 
63940-001 
23500-402 
41 221-000 
41 387-008 
23532-000 
52559-000 
53975-000 
23500-400 
61 668-000 
63886-400 

Description 

HHCS M8-1.25 X 20MM 
LOCKWASHER 5116 SPLT 
HHCS 511 6-18X1.25 
L. WSHR-METRIC lOMM 
FL WSHR .687X1.25 
FL WSHR .531X1.25 
HX JM LOCKNUT 1120-20 
HHCS M10-1.5X40MM 
RHMS 8-32X2.25 
RH MS 8-32x3 
LOCKWASHER #8 SPLIT 
HEX NUT #8-32 
BIND.HMS 8-32x5116 
HHCS 7116-20X1.75 
HHCS 318-16x1 
LOCKWASHER 318 SPLT 
LOCKWASHER 5116 SPLT 
DRIVE DISK* 
RECTIFIER 
FAN ASSY. 
NOTCHED BEARING 
ARMIDRIVE HUB (-3)" 
ARMIDRIVE HUB (-4)* 
ARMIDRIVE HUB (-17)* 
SLIP RING-2 RINGS 
FLD SHL & COIL ASSY - 1PH 
FLD SHL & COIL ASSY - 3PH 
FIELD COIL - lPh* 
FIELD COIL - 1Ph' 
FIELD COIL - 3Ph* 
FIELD COIL - 3Ph' 
POLE SHOE ASSY. 
POLE SHOE RETAINER' 
FLD RING & BRKT ASY 
BRUSH ASSY. 
BRUSH ASSY. 
BR RACK ASSY - 1PH (RT) 
BR RACK ASSY - 1PH (LF) 
BR RACK ASSY - 3PH (RT) 
BR RACK ASSY - 3PH (LF) 
BRUSH HOLDER 
AC CAPACITOR ASSY. 
GROUND STRIP 
FIBER SPACER 
BRUSH HOLDER SPACER 
BR. HLDR. MTG PLATE 
BRUSH HOLDER 
END COVER ASSY. 
ADAPTER BRACKET 

I L# 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

IC 
Qty. 

6 
6 
4 
2 
1 
1 
1 
2 
4 
4 
10 
10 
28 
8 
6 
6 
4 
2 
1 
1 
1 
1 

2 
1 

1 
1 

2 
2 
1 
12 
2 
1 
1 

12 
3 
7 
10 
2 
6 
2 
1 
1 

-4lC 
Oty. 

6 
6 
4 
2 
1 
1 
1 
2 
4 
4 
10 
10 
28 
8 
6 
6 
4 
2 
1 
1 
1 

1 

2 

1 

1 
1 
2 
2 
1 
16 
0 

1 
1 
16 
3 
7 
10 
2 
6 
0 
1 
1 

-171C' 
Qty. 

6 
6 
4 
2 
1 
1 
1 
2 
4 
4 
10 
10 
28 
8 
6 
6 
4 
2 
1 
1 
1 

1 
2 

1 

1 
1 
2 
2 
1 
16 
0 

1 
1 
16 
3 
7 
10 
2 
6 
0 
1 
1 



Glossary of Electrical Terms 

AC: Alternating Current. Standard household electricity, supplied by the power company alternates 60 
L -  

times (Cycles) each second. Alternating current frequency is measured in HERTZ (Hz). 

ACR: AC Cranking Relay. Secondary stop cranking relay. 

Ampere. The unit of electric current flow. One ampere will flow when one volt is applied across a resis- 
tance of one ohm. 

Armature. An armature consists of an armature winding and an armature core. 

ATS: Automatic Transfer Switch. That portion of the complete system which transfers the power from 
normal source to emergency source. 

Brush. A conducting element which maintains sliding electric contact between a stationary brush holder 
and the collector rings on the armature. It conducts AC current to the receptacle in the control panel. 

Collector Rings. The continuous copper rings on the end of the armature on which the brushes slide. 

DC: Direct Current. This is the type of current produced by batteries. 

FS: Fuel Solenoid. 12 VDC device used to shut the fuel off to the engine. 

Field Coils. The stationary coils mounted in the metal shell which is being supplied with DC current 
for excitation. 

Generator. A machine which transforms mechanical energy into electrical energy. 

GTS: Generator Transfer Switch. An electrically held contactor used to transfer power from the generator 
to the load. 

GTSIAUX: Generator Transfer Switch Auxillary Contacts. This electrical interlock is used to prevent the 
generator contactor from engaging while the line side contactor is engaged. 

LP: Liquid Propane. Is used to identify the type of fuel the engine-generator set has been tested with. 
In this case liquid propane vapor was utilized. 

LED: Light Emitting Diode. A light or indicator used to show that some function is operating properly. 

LTS: Lineside Transfer Switch. An electrically held contactor used to power the load from a normal 
power source. 

LTSIAUX: Lineside Transfer Switch Auxillary Contacts. This electrical interlock is used to prevent the 
line contactor from engaging while the generator contactor is engaged. 

NG: Natural Gas. Is used to identify the type of fuel the engine-generator.set was tested on. In this 
case natural gas was utilized. 

Ohm. A unit of electrical resistance. One volt will cause a current of one ampere to flow through a 
resistance of one ohm. 

Rectifier. A device for changing alternating current into direct current. 

SCR: Stop Cranking Relay. Primary stop cranking relay receives its signal for the battery charging alter- 
nator on the engine. 

SDR: Start Delay Relay. Delays the SSR from starting the engine generator set for a specific number 
of seconds. 

SSR: StoplStart Relay. This relay actually starts and stops the engine-generator set upon receipt of 
certain commands. 

Volt. A unit of electrical potential. 

Watt. A unit of electric power. In direct current equals volts times amperes. In alternating current equals 
volts times amperes for single phase power. 1000 watts equals 1 kilowatt. 

- 27 




