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PACKAGE STANDBY 
20 KW LPGlNG 

INSTALLATION, OPERATION, and MAINTENANCE lNSTRUCTlONS 
READ INSTRUCTIONS CAREFULLY BEFORE ATTEMPTING TO INSTALL, OPERATE OR SERVICE THE 

WINCO <;ENERATOR. PROTECT YOURSELF AND OTHERS BY OBSERVING ALL SAFETY INFOmTI0N 

AND ADDITIONAL INSTRUCTIONS INCLUDED WITH THIS EQUIP ME^. FAILURE 10 C-LY WITH 

INSTRUCTIONS COULD RESULT IN PERSONAL INJURY AND/OR PROPERTY DAMAGE. 

RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 
. . . .  

L 
f The components are mounted on one common skid 
i - base, connected and wired. The entire package is then - tested to insure proper operation of all components and 

the total system's performance and reliability. 
This package power system is designed to automati- 
cally provide standby power to unattended loads during 
electrical outages. Upon an interruption of normal 
electrical service this package power system's electrical 
control circuits will automatically start the engine. 
The generator will produce electrical power and the 
automatic transfer switch (ATS) will automatically trans- 
fer the electrical loads to the engine-generator set. 
Upon restoration of normal electrical service the 

Figure 1 emergency transfer switch will sense return of the nor- 
- -  ma1 commercial power. Fuel supply will be shut off and 

the engine coil power disconnected by the start/run 
Table of Contents control circuit. The engine will stop and the load control 
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approximately one minute (to protect the battery and 
Testing Policy starter). A battery trickle charger is provided during nor- 

mal electrical service. The control selector switch has 
Before any generator is shipped from the factory, it is three positions: 

1 i fully checked for performance. The generator is loaded 1. Stop - used whenever the unit is to be serviced and ~ to its full capacity, and the voltage, current, and fre- for emergency shut down. 
quencY are carefully checked. A test card with this data 2. A~~~~~~~~ - normal for emergency standby is filed by unit serial number for permanent record of 
performance. service. 
Rated output of generators is based on factory tests of 3. Check- this position enables the owner/operator to 
typical units, and is subject to, and limited by, the tem- exercise and/or check the engine-generator set 
perature, altitude, fuel, and other conditions specified by without transferring the load, unless a power outage 

the manufacturer of the applicable engines. occurs. 
The generator is a 20 KW (20,000 watt), 3600 RPM 

Description direct drive, brush type, revolving armature design. The 
generator is self excited and inherently regulated to 

The package standby engine-generator set includes all +/- (plus or minus) 7% - no load to rated load. It can 
items necessary for a completely automatic standby be operated under any load within its rating without 
power system as standard equipment (except the 12 being damaged. The frequency regulation is maintained 
volt engine cranking battery, available through local by the engine governor within 3 cycles variation (61.5 
battery supplier). Hz - 58.5 Hz) no load to rated load. 



ENGINE SPECIFICATIONS 

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 LP/NG 
vapor fuel carburetor. The fuel system can be adjusted 
for either LP (propane) vapor or NG (natural gas) opera- 
tion. The engine operates at 3600 RPM and drives the 
generator through a flex disc drive system attached 
directly to the flywheel. 

Unpacking 
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. 
When loss or damage is noted after delivery, segregate 
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 transit. The title to 
goods rests with the consignee when generators are 
shipped FOB factory, and only the consignee can leg- 
ally file claims. 
CAUTION: This unit is shipped without oil. See en- 
gine manufacturer's instruction manual for recom- 
mended oil requirements before initial starting. 
1. Remove flex exhaust pipe taped inside of crate. 
2. Carefully dismantle crate. 
3. After inspecting the engine-generator for external 

physical damage, check for the following items 
packed inside the control box. 
a. Owner's manual and parts list 
b. Engine manufacturer's instruction manual 
c. Warranty card 
d. Muffler 

4. Remove main frame hold down bolts (4). 
5. Unit can now be lifted from shipping rails. 

Specifications 

GENERATOR 

MODEL I W A l l S  I VOLTS  AMPS 1 HZ I PH 1 RPM I INSULATION 
1 20.000 11201240 1 83.3 1 60 1 1 13600 1 CLASSF 

FUEL CONSUMPTION 

RECOMMENDED TANK SIZE FOR 
L.P. VAPOR OPERATING AT VARIOUS TEMPS. 

NATURAL GAS (1,000 BTUICU. FT.) 
MODEL I CFIHR I BTUlHR I #IHR 

1 465 1 465.000 1 19.4 

L.P. VAPOR (2,520 BTUICU. FT.) 
GAUHR I CFIHR I BTUlHR 

4.6 1 165.9 1 418.264 

Ford 140 CID, 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 en- 
gine warranty. 
CAUTION: Be sure to check the engine oil level 
frequently, as specified in the engine manual. 
The engine manufacturer has established an excellent 
world-wide engine service organization; engine service 
is very likely available from a nearby authorized dealer 
or distributor; check the Yellow Pages of the telephone 
directory under "Engines," or ask the dealer from whom 
you purchased the power plant. 
The rated power of each engine-generator is subject to, 
and is limited by, the temperature, altitude and all other 
ambient conditions specified by the engine man- 
ufacturer. Engine power will decrease 3lh0/0 for each 
1000 ft. above sea level, and will decrease an additional 
1% for each 10 degrees Fahrenheit above 60 degrees 
Fahrenheit. 

TANK SlZE 
TANK TEMP. 

General Safety Information 
WARNING: DESPITE THE SAFE DESIGN OF THIS 
GENERATOR, OPERATING IT IMPRUDENTLY, 
NEGLECTING ITS MAINTENANCE, OR BEING 
CARELESS WITH IT CAN CAUSE SERIOUS IN- 
JURY OR DEATH. THlS GENERATOR IS POWER- 
FUL ENOUGH TO DELIVER A FATAL ELECTRIC 
SHOCK. ALLOW ONLY A RESPONSIBLE AND 
CAPABLE PERSON TO OPERATE OR SERVICE 
THlS GENERATOR. 

1. Installing and wiring a home-standby generator in- 
stallation is not a "do it yourself" project. Consult a 
qualified, licensed electrician or contractor. The in- 
stallation must comply with all national, state, and 
local codes. 

2. Do not allow anyone to operate the generator with- 
out proper instruction. 

3. Avoid touching live terminals or receptacles. 
4. Be extremely careful if operating this generator in 

rain or snow. 
5. This generator must be properly grounded. 
6. Hot engine parts, moving parts, and generator 

electrical output all can seriously injure the 
generator operator. The operator must use caution 
and remain alert when using this generator. 

7. Keep all safety guard and power shields in position 
and tightly secured while equipment is operating. 

8. When operating this generator, do not wear neck- 
ties, loose articles of clothing, or anything else that 
can be caught in moving parts. 

9. Engine exhaust fumes are poisonous. Do not in- 
hale them. Provide adequate ventilation for engine 
exhaust and fuel vapors that may leak through fit- 
tings or damaged pipes. Be sure generator itself is 
well ventilated for maximum performance and life. 

10. The generator manufacturer recommends that only 
qualified electrical technicians be allowed to 
service (install, maintain, repair, or replace parts) 
this generator, and that only factory approved re- 
pair parts be used in it. 

11. Do not work on this generator (or other potentially 
hazardous equipment) when fatigued. 

12. Use extreme caution when working on electrical 
components. High generator output voltage can 
cause serious injury or death. 
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MODEL 3W109B 

110 Gal. 

60°F (1 6°C) 

200 Gal. 

30°F (0°C) 

500 Gal. 

0°F (- 18°C) 

1,500 Gal. 

-20°F (-2g°C) 
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General Safety Information (Continued) 

13. Keep the generator and the area around it clean. 
Remove all material that can create slippery condi- 
tions, such as grease, water, ice, and snow. Also 
remove oily rags and other flammable material from 
the area. 

14. Keep a fire extinguisher near the generator. Extin- 

I uishers rated ABC by the NFPA are appropriate 
or this use. Consult your local fire department if you 
have questions regarding fire extinguisher ratings. 
Keep the extinguisher properly maintained and be 
familiar with its proper use. 

Installation 
WARNING: BEFORE PROCEEDING WITH THE IN- 
STALLATION, BE SURE THE . OPERATION 
SELECTOR SWITCH IS ALWAYS. IN THE STOP 
POSITION. 
Before beginning the installation process recheck the 
rating of the generator set and its transfer switch rating. 
Be certain that they can handle the intended load and 
are compatible with the entrance voltage, phase and 
current ratings. Plans for installation should be prepared 
with proper attention to mechanical and electrical en- 
gineering detail to assure a satisfactory system installa- 
tion. The information in this manual is offered as a guide 
to finalizing your installation plans. The installation se- 
quence is summarized below: 
PLAN THE INSTALLATION: 

1. Space required for installation and service access 
2. Location - close to fuel, exhaust outlet and 

electrical connections 
3. Floor loading 
4. Moisture and dirt 
5. Heat and cold 
6. Exhaust 
7. Mounting generator system 
8. Ventilation of room for engine and generator 
9. Engine exhaust system and piping 

10. Fuel installation 
1 1. Engine service (oil and air cleaner checks) 
12. Battery connection 
13. Initial system start-up 
14. Electrical connections 
SPACE REQUIRED AND LOCATION 
The space required should allow for ample working 
room around and in back of engine generator set. A 
general rule to follow is three (3) feet clearance. This 
allows service. personnel to repair and remove engine or 
generator parts if service is needed. 
The engine-generator should be placed near an outside 
wall to facilitate the discharge of radiator cooling air from 
the room. 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 eliminate 
costly errors that will have to be corrected later at con- 
siderably higher expense. 
FLOOR LOADING 
Floor type and loading should be taken into considera- 
tion 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 deteriora- 
tion of the insulation and will result in short circuits and 
grounds. 
Foreign materials such as dust, sand, lint and abrasive 
materials have a tendency to cause excessive wear, not 
only to the engine parts, but also to the generator 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 im~ortant that the temDerature 
of the room in which they are located does not exceed 
105 degrees Fahrenheit while operating. Automatic 
louvers in doors, windows and/or walls are required to 
assist in providing adequate fresh air flow. 
Engines start most easily when they are not subjected to 
extreme cold. Engine-generators which are installed to 
operate automatically preferably should be located 
where the temperature does not fall below freezing (32" 
F/OO C). 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. The en- 
gine should be installed at least two feet from any out- 
side wall, with the exception of the radiator end. 
WARNING: CARBON MONOXIDE GAS IS DEADLY. 
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. (See 
"Exhaust Installation.") 
MOUNTING 
CAUTION: The unit's main frame should be bolted 
solid to a 4 to 6 inch thick cement pad. The engine- 
generator i s  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 vibra- 
tion will be transmitted to the control panel causing 
erroneous 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 radiatorwhich 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 of sheet metal with a 
flexible duct connection installed. 
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 11/2 times as large as the 
radiator air out duct. The extra inlet area is needed to 



minimize restriction and to provide combustion air for 
the engine. This inlet should ideally be opposite the hot 
air exhaust, sweeping a flow of air across the entire 
machine. 
Thermostatically controlled vents 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 
WARNING: PERSONAL DANGER -TOXIC FUMES. 
ENGINE EXHAUST GASES ARE DEADLY AND 
MUST BE VENTED TO THE OUTSIDE OF ANY 
BUILDING. 
WARNING: POTENTIAL FIRE HAZARD, CONSULT 
NFPA. 
EXHAUST INSTALLATION (Refer to ~ i g u i e  2) 
Use black iron ~ i ~ e  for straiaht exhaust runs. Use flexi- 
ble metal exhaud hose if needed. 
WARNING: FUMES ARE POISONOUS. 
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 supported 
by steel straps. Noise transfer can be kept to a minimum 
at the point of attachment. 
Flexible exhaust tubing should be used to reduce en- 
gine vibration transfer and minimize stress on exhaust 
manifold. It can be used horizontally, vertically, or at a 
slant, but keep it in a fairly straight line to prevent exces- 
sive strain on the welded end connections. (Do not use 
the flex exhaust connector as an elbow.) 
Exhaust installations must conform to state and local 
codes. Refer to NFPA (National Fire Protection Associ- 
ation) Manual No. 37 for specific information. If the 
exhaust pipe passes through a wall or ceiling con- 
structed of combustible material, the exhaust must be 
isolated or guarded to prevent fire, as specified in the 
NFPA manual. 
The size of the exhaust pipe to be used depends upon 
the length of the run. The engine exhaust hole is 1% 
inches NPT (F). To determine appropriate pipe size 
refer to the following chart. 

Exhaust pipe extension diameter must be as large or 
larger than engine exhaust port. See that the pipe exten- 
sion 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 moisture 
condensation from entering the engine. If a turn must be 
made, use of 45 degree elbows is recommended. 
If the exhaust pipe rises above the engine, a condensa- 
tion 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 Figure 2. 
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 accumulated moisture to drain 
out. Drain the trap at regular intervals to prevent it from 
becoming full and overflowing into the engine. Support 

PIPE 
SIZE 

(Continued) 
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. 
CAUTION: 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 provided to inform you of the engine's require- 
ments and assist in making you aware of the deci- 
sions you must make. In no case should the instruc- 
tions or information provided be interpreted to con- 
flict with any local, state or national codes. If in  
doubt, always consult your local fire marshal or gas 
supplier. 
PROPANE (LP)/NATURAL 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 propane 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. 
WARNING: FIRE HAZARD. ALL FUEL RUNS 
SHOULD BE INSTALLED BY QUALIFIED FUEL 
SUPPLIER. 
INSTALLING THE FUEL LlNE 
Connect the fuel supply to the inlet of the fuel solenoid 
(see chart on page 5 for recommended line size). The 
pressure at the demand regulator must be four to six 
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 

. carburetor causing poor performance and hard 
starting. 
LlNE SlZE 

LENGTH OF PlPE RUN 

UP TO 5 FT. 5 TO 25 FT. 25 TO 50 Ff. OVER 50 FT. 

1 %" 2" 2%" Not 
Recommended 

WARNING: PERSONAL DANGER. 
Do not use galvanized pipe in fuel line runs. The 
galvanized coating can become eroded 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 pres- 
sure. Refer to the tables below for fuel line size, fuel 
consumption and recommended tank size. For dis- 
tances of 50 feet and over, we recommend a two reg- 
ulator fuel system. This is accomplished by installing a 
primary regulator at the tank which will reduce the tank 
pressure down to 10 to 15 Ibs. A secondary regulator is 
installed close to the generator to further reduce the fuel 

ressure to the required six ounce operating pressure. 
LJ hen this two stage regulator system is used, a fuel line 
size of 3/8 inch is generally adequate for distances up to 
300 feet from the primary to the secondary regulator. 
The appropriate line size from the table below is then 
installed from the secondary regulator to the machine. 
Remember all pressure regulators installed must be 
capable of providing a minimum of 500,000 Btu per hour 
constantly at the input pressure you are utilizing. This 



I 
Installation (Continued) 

DEMAND ENGINE- 500.000 Btu Per hour must also be at a constant Pres- I SUPPLY H PRI. R E G . H G H  L~~~~~~~~~ H H GENEDToR Sn[ sure of 4 to 6 oz. to the generator's demand regulator. A 
drop in pressure to the demand regulator may cause the 1 2 3 4 5 
engine to hunt for the proper speed under load, or the 
engine may starve for fuel and not generate the full rated Two Regulator Fuel System 
OUtDut. 
size of pipe normally required for generators operating 

Single Primary Regulator Fuel System 

on natural/LP gas: 

UP TO 30 FT. 
1" Pipe 

Ref. Nos. 1 through 3 are fuel lines supplied by 
customer. 

SUPPLY DEMAND ENGINE- HPR~ REG.H-H R E . u U I o R H G w E R * T o R  sn( 

Ref. Nos. 4 and 5 are fuel lines already installed on your NOTE: Allow an additional 3 feet for each standard enginegeneraforset. elbow. Do not use street ells. On very short runs a 
reservoir should be constructed of a 3 foot section of 2 Tables 1, 2 and 3 show fuel pressure readings at each 
inch or larger pipe with reducing bushingson both ends. reference in the system. 

1 3 4 5 

30-1 00 FT. 
1 Y4" Pipe 

FUEL PRESSURE 
Correct fuel pressure cannot be stressed enough. The 
most common cause for inoperative systems is an in- 
adequate 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. 

OVER 100 FT. 
Not Recommended - 

Use Two Regulator 
System 

UNITOFF 

STARTING 

NO LOAD 

FULL LOAD 

Table 1 - Fuel Pressure for LP Single Regulator 

1 
TankPSI 

Tank PSI 

Tank PSI 

Tank PSI 

2 
NA 

NA 

NA 

NA 

3 
7-11 In. 
4-6 02. 
7-11 In. 
4-6 OZ. 
7-1 1 In. 
4-6 02. 
7-11 In. 
4-6 OZ. 

4 
7-11 In. 
4-6 OZ. 
7-11 In. 
4-6 02. 
7-1 1 In. 
4-6 OZ. 
7-11 In. 
4-6 OZ. 

5 
0 

(-) 1% In. (WC) 

(-) 1 %  In. (WC) 

NIA 



Installation (Continued) 

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

LUBRICATION 

INSTALLING THE BAlTERY 
A twelve-volt battery rated 70 ampere hour or greater is 
required for proper starting performance. 
Observe polarities: CXNlnect the positive (+) battery 
terminal to the (+) cable from the control panel; the 
negative (-) battery terminal is connected to the nega- 
tive cable (ground) from the engine generator 
assembly. 

Before starting the engine, fill the crankcase with the 
proper weight/grade of oil, as recommended by the 
engine manufacturer's maintenance instructions. The 
necessity of using the correct oil, and keeping the crank- 
case full cannot be overemphasized. 

UNITOFF 

STARTING 

NO LOAD 

FULLLOAD 

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 addi- 
tional 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 fill 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 that used in the 
crankcase. 
CAUTION: In the following battery installation pro- 
cedure, check to be sure the selector switch re- 
mains in the "Stop" position. (See Figure 3.) 

REF. NO. 
4 

7-11 In. 
4-6 OZ. 
7-1 1 In. 
4-6 OZ. 
7-11 In. 
4-6 02. 
7-11 In. 
4-6 02. 

Table 2 Fuel Pressure for ~p TWO Regulator System All connections must be clean and tight. Check the 
electrolyte (fluid) in the battery periodically to be sure it 
is above the plates. Never allow the battery to remain in 

STOP CHECK 

OPERATION SELECTOR 

REF. NO. 
5 
o 
0 

(-) 1 H In. (WC) 

(-) 1% In. (WC) 

NIA 

REF. NO. 
1 

Tank PSI 

Tank PSI 

Tank PSI 

Tank PSI 

1 J 

Figure 3 1' 
- -  

a discharged condition. 
A nonadjustable trickle charger, producing up to 40 MA 
is built into the control panel to keep the battery in top 
condition during standby periods. An LED light is pro- 
vided to allow the operator to tell at a glance if the trickle 
charger is working properly. 
The trickle charger will not recharge a battery which has 
become discharged. It is designed only to produce just 

UNIT OFF 

STARTING 

NO LOAD 

FULL LOAD 

INITIAL START UP 

Prewire system check: 
Before wiring the electrical transfer switch (ETC) 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 checklist to verify correct installation 
before starting the engine: 
V Engine oil. Fill as required with correct grade and 

quantity. 
V Unit mounting base 
V Ventilation (inlet/outlet, louver size) 
V Clearance on all sides for service and maintenance 
I/ Proper fuel line material, size and connections 
J Gas regulator vented to the outside. Check for local 

code requirements. 
V Fuel line protected 
V LP/NG pressure 0.K: 4-6 oz. (7-1 1" WC) 
V Proper size and slope on exhaust line 
V Flexible exhaust connector installed 
L/ Condensation trap installed 
V Muffler installed and properly supported. Look 

closely for potential fire hazards in the mounting 
system. 

r /  Exhaust line free of excessive elbows and 
restrictions 

V Battery of proper voltage and ampere hour rating. 
Check carefully for negative ground polarity. 

V Battery connections clean and tight 
V Battery fully charged 
J 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 automatically. 
If the engine fails to start, return selector switch to the 
"stop" position and refer to the trouble shooting sec- 
tion of this manual. 

REF. NO. 
2 

10-15 ~ b s .  

10-1 5 Lbs. 

10-15 Lbs. 

10-15 Lbs. 

enough current for the battery, if fully charged, to main- 
Table 3 - Fuel Pressure for Natural Gas tain a charged condition. 

REF. NO. 
3 

7-11 In. 
4-6 OZ. 
7-1 1 In. 
4-6 Oz. 
7-11 In. 
4-6 02. 
7-11 In. 
4-6 02. 

REF. NO. 
1 

Line PSI 

Line PSI 

Line PSI 

Line PSI 

REF. NO. 
2 

NA 

NA 

NA 

NA 

REF. NO. 
3 

7-1 1 In. 
4-6 OZ. 
7-11 In. 
4-6 Oz. 
7-1 1 In. 
4-6 OZ. 
7-11 In. 
4-6 Oz. 

REF. NO. 
4 

7-1 1 In. 
4-6 02. 
7-11 In. 
4-6 Oz. 
7-11 In. 
4-6 OZ. 
7-11 In. 
4-6 Oz. 

REF. NO. 
5 
0 

. . 5 In. 
2-2% Oz. 

NIA 

NIA 



installation (Continued) 
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 fre- 
quency of 61 to 61.5 Hertz (Hz). Hz is the symbol for 
cycles per second. 

NOTE: The neutral/ground terminal bolt is located in 
bottom of the control panel. 
T I  to N 125-1 30 VAC 
T3 to N 125-1 30 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. 
After verifying that the voltage and frequency are cor- 
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 

WARNING:: ALL WIRING MUST BE DONE BY A 
COMPETENT ELECTRICIAN AND MUST CONFORM 
TO THE NATIONAL ELECTRICAL CODE AND COM- 
PLY WlTH ALL STATE AND LOCAL CODES AND 
REGULATIONS. CHECK WlTH THE AUTHORITIES 
BEFORE PROCEEDING! 
WARNING: BE CERTAIN THE OPERATION SELEC- 
TOR SWITCH ON THE FRONT OF THE CONTROL IS 
IN THE "STOP" POSITION AND THE MAIN POWER 
SWITCH IS "OFF." FOR YOUR OWN PROTECTION 
VERIFY THESE IMPORTANT SAFETY PRECAU- 
TIONS YOURSELF WlTH RELIABLE INSTRUMENTS 
BEFORE PROCEEDING. 
Observe that the terminals on the power transfer switch 
are marked as follows: (See Figure 4.) 

(PRE-CONNECTED AT FACTORY) 
Figure 4 

The load terminals are marked (T): T I  and T3 are 
"HOT - T2 is neutral and is connected to the 
"ground." 
The line terminals are marked (L): L1 and L3 are "HOT" 
- L2 is neutral an is connected to "ground." 
The standby generator terminals are marked (G): 
"HOT" leads G I  and G3 are prewired at the factory to 
contactor terminals G1 and G3, G2 is also prewired at 
the factory (connected to ground). 
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, the wire must be heavy 
enough to handle the full current rating of the main line 
circuit-breaker (or fuse) in the entrance (or sub-panel) 
protecting the contactor switch. 
All wires should be installed in rigid or flexible conduit. 
(Knockouts are provided in the control box.) 
Because of the many different types of service, feeder, 
and distribution equipment, no specific wiring instruc- 
tions can be provided. In all cases it is essential that 
while the load is connected to the generator, there can 
be absolutely 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 any possibility of 
feedback. Improper installation can, however, create a 
serious hazard. 

CONNECTING THE TRANSFER SWITCH 
The electrical transfer switch connects the load (lights, 
furnace, outlets, etc.) to the normal power line during 
standby. When normal power fails, the automatic trans- 
fer 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 auto- 
matic switch stops the engine and retransfers the 
electrical load to normal service. 
To wire the automatic transfer switch into the existing 
wiring, first determine which circuits will be on the 
emergency load circuit. If the entire load is to be trans- 
ferred, the transfer switch can be wired in directly after 
the watt-hour meter. 
If only specific circuits are to be powered under 
emergency power failure conditions, an additional dis- 
tribution panel designated Emergency Distribution 
Panel (EDP) must be installed. 
All selected emergency circuits are removed from main 
distribution panels and re-installed in the emergency 
distribution panel. Suggested circuits - freezer, re- 
frigerator, 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. L2 is 
neutral. T I  and T3 are connected to 230V buss in the 
emergency distribution panel. T2 is neutral. 
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. 

-7- 
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Installation (Continued) 
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Figure 4A- Wiring Diagram - -- 


























