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SAFETY NOTICE 
1. Sufficient and proper ventilation must be provided if the power 

unit is operated in a confined space. Exhaust gases produced are 
poisonous, and excessive inhalations may result in sickness or death. 

2. Do not service the unit with O'asoline while it is running or if 
b 'd a radio transmitter is operating near the engine generator. Av01 

spilling fuel on a hot engine. 
3. The operator must observe every standard safety regulation 

while operating this engine generator. 
4. This equipment generates high voltage which is dangerous to 

life. Keep clear of all live parts. Never make or change electrical 
connections while the equipment is running. Severe and possibly 
fatal shocks may be experienced. Keep tools, oilcans, loose parts, 
and moisture away from the engine generator and keep the surround
ing area dry. 

v 



Figw·e 1. Engine Generator PU- 16'1 / PGC- 1. 
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I . Scope 

· CHAPTER I 

INTRODUCTION 

Section I. GENERAL 

a. These instructions are published for the information and guid
ance of the personnel to whom this equipment is issued. They con
tain information on the operation and on the organizational and field 
maintenance of the equipment as well as a discussion of the theory of 
operation. They apply only to Engine Generator PU-181/PGC-1. 

b. Appendix I contains a list of available publications applicable to 
the equipment. Appendix II contains a table of all standard nuts, 
bolts, screws, and washers used in the equipment that are not special 
items, but are a type readily obtainable from commercial sources. 

2. Forms and Records 

The following standard forms will be used for reporting unsatis
factory conditions of equipment, or improper preservation, packaging, 
packing, marking, loading, stowage, or handling thereof. 

a. DD Form 6, Report of Damaged or Improper Shipment, will 
be filled out and forwarded as prescribed in SR 745-45-5. 

b. DA AGO Form 468, Unsatisfactory Equipment Report, will be 
filled out and forwarded to the Office of the Chief Signal Officer as 
prescribed in SR 700-45-5. 

c. AF Form 54, Unsatisfactory Report, will be filled out and for
warded to Commanding General, Air Materiel Command, Wright
Patterson Air Force Base, Dayton, Ohio, as prescribed in SR 700-
45-5 and AFR 65- 26. 

d. The followin(J' forms explained in TM 37-2810, are necessary in 
b ' . 

connection with the operation and maintenance of Signal Corps m-
ternal-combustion -engine-driven equipment. 

(1) DD Form 110, Vehicle and Equipment Operational Record. 
(2) WD AGO Form 460 Preventive Maintenance Roster. 
( 3) D A A GO Form 464,' Preventive Maintenance and Technical 

Inspection Work Sheet for Engineer Equipment. 
e. Use other forms and records as authorized. 



K PLUG SHIELD 

F'iguTe 2. Engine Genm·ato1· PU-181/PGC- 1, 1"'iUht qum·t er view. 

Section II. DESCRIPTION AND DATA 

3. General Description 
a. Engine Generator PU-181/PGC-1 is a compact, lightweight, 

electric gerterating set which consists of gasoline Engine GE-12-F 
and a-c (alternating-current) Generator GN-51-C. It is designed to 
deliver 300 watts ac at 120 or 240 volts, operating at 3,600 rpm 
(revolutions per minute). 

b. Engine GE-12-F is a single-cylinder, air-coiled, two-cycle 
gasoline engine which develops 1.25 horsepower at 3,600 rpm. 

c. Generator GN-51-C is a single-phase, 60-cycle unit of the revolv
ing-field type. It is coupled to the engine crankshaft by means of 
a spl.ined, flexible coupiing and fan assembly. 

d. The complete engine generator is mounted on four rubber shock 
mountings in an open tubular frame. The rubber shock mountings 
serve to absorb vibration when the unit is in operation. 

e. Case CY-739/PGC-1 is provided as a protective housing for the 
engine generator unit when it is not operating. This case is con
structed of plywood and reinforced at the corners by metal corner 
pieces. The upper part of the case fits over the engine generator unit 
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F'·ig·l.tre 3. Cctse CY-739/PGC-1. 

and is fastened to a wooden platform base with four spring latches. 
There are metal carrying handles on opposite ends of the case to 
facilitate handling. A compartment for tools and spare parts is pro
vided in the top of the case. This compartment has a wooden door 
with a sliding catch which gives access to the tools and spare parts. 

f. Bag CW-191/ PGC-1 is provided to protect the engine generator 
unit when it is not operating and when it is not housed in Case 
CY-739/ PGC-1. This bag is of waterproof material and completely 
covers the equipment. When not in use, Bag CW-191/PGG--1 is 
stowed inside of Case CY-739/ PGC-1, directly above the door to the 
tool and space parts compartment. Bag CW-191/ PGC-1 must be 
removed from the equipment before the engine generator unit is plac.ed 
in Case CY-739/ PGC-1. Carrying handles are placed on oppos:te 
ends of the bag and there are also two rows of metal rings, on oppos1te 
sides, to facilitate handling. 

g. The complete weiO'ht of EnO'ine Generator PU-181/PGC-1, Case 
b b 

CY-739/PGC-1, and Bag CW-191/ PGC-1, with the fuel tank empty, 
is approximately 98 pounds. 
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4. Purpose and Use 

Engine Generator PU-181/ PGC-1 is intended as a source of power 
for Signal Corps Teletypewriter Set AN/ PGC-1. It may also be used 
to furnish power for other equipment requiring power within its 
rated capacity. 

l•',igtwe 4. Bag OW-191/PGG-1. 

5. Major Parts and Assemblies 
(figs. 5 to 9) 

a. ENGINE. Engine GE- 12-F is a single-cylinder, two-cycle, air
cooled unit with a 2-inch bore, a 11/2-inch stroke and a piston dis
placement of 4.72 cubic inches. It is designed to operate satisfactoril~ 
on gasolines with an octane rating as low as 72 and will run approxi
mately 71;'2 hours at full-load on a single fillino· of the fuel tank. The 
f 

t:> 

uel tank capacity is 1 gallon. 
b. GENERATOR. Generator GN- 51- C has a two-winding stator (sta

tionary member) and is designed to generate 60-cycle single-phase, ac, 
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TM'343-5 I 

F'iutwe 5. Engine Genemto1· PU-181/PG0-1, mounted on wooden platto·rm base. 

120 or 240 volts, at 3,600 rpm. Within the stator is the rotating field 
which consists of a cylindrical permanent magnet mounted on the gen-
erator shaft. No brushes or slip rings are used. , 

(1) The generator output is 300 watts at 100 percent power fac
tor. When connected for 120 volts, the voltage output with
out load is approximately 128 volts, while at full-load of 300 
watts, the voltage output is approximately 112 volts. The 
electric governor on the engine causes the engine speed to 
increase with increasing generator load, so that from no-load 
to full-load the voltage output is held between these two 
values. 

(2) When connected for 240 volts, the voltage output will vary 
approximately between 256 and 224 volts from no-load to full
load. 

(3) A single, 20-ampere, twist-lock receptacle and three bind
ino- posts are located in the outer end casting of the generator. 
T~o of these posts are for output, while the other, which is 
marked(} is for a o-round connection. (Do not use pliers on 

' b 

· these posts.) 

Note. Do not use output posts except in cases of emergency where no 
connecting plug is available. 
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c. MAGNETO. Ignition is supplied by a high-tension flywheel-type 
magneto. This consists of a rotor (moving member) which is a part 
of the engine flywheel and a stator plate (stationary member) mounted 
directly on the engine crank·case. 

d. CARBURETOR. The carburetor is of the float feed type. Fuel is 
supplied to it directly from the gasoline tank through the fuel line. 

e. Am CLEANER. The air cleaner is of the replaceable cartridge type. 
Its function is to prevent the air which enters the carburetor from 
drawing dust and dirt into the engine. 

f. GovERNOR. The governor is of the electric solenoid type and is 
actuated by generator voltage. The solenoid is mounted on the car
buretor, and the plunger or armature is connected to the carburetot 
throttle shaft by a link and lever arrangement. Ac tapped from a 
portion of the generator '"indings passes through a dry-type rectifiel' 

F ·igm·e 6. Oase 01·-739 jPG0- 1, top sect·ion 1·emovea [1·om bcLSe. 

where it is converted into de (direct current) and supplied to the sole
noid. This current produces a magnetic pull on the plunger, moving 
it against the action of a small spring, and thus controls the throttle 
valve movement which in turn varies the engine speed to obtain sub
stantially constant voltage under generator load variations. 

g. WooDEN CASE. The wooden case (Case CY-739/PGC-1) is for 
storage and moving of the unit. It is of plywood reinforced with 
metal corners. The top is held to the base by four spring catches. 
The wooden base has four clamps to hold the power unit securely. The 
base may be used for an operating platform for the power unit when 
conditions warrant. 

h. WATERPROOF BAG. A rubberized waterproof bag is packed in 
the upper inside of the wooden case over the tool and spare parts com-
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partment door. Unpack the bag with the open end o£ the case up. 
Set the unit in the bag on the padded base and close the edge by fold
ing over and over on creased lines. Seal and strap the bag tightly 
£or waterproof protection. 

l~·igw·e 7. B ag OW-191 / PGC-v, pa·rtially open. 

6. Tabular Data 

a. vVmGHTS AND DIMENSIONS. 

It om H eight Width Length Weight 
(in .) (in.) (in.) (lb.) 

Engine Generator PU- 181/PGC- 1 con- 12 1%6 14Ys 17Ys -- - - --- -
sisting of: 

17Ys 37 1 Engine GE-12- F (complete) __ ____ _ 12 1%6 13Ys 
1 Generator GN- 51- C ___ __ -- - - -- -- - 7Ys 6 6 19 

1 basic engine ___ __ __ ___ - - - - -- - - - -- 4).{ 6 7%6 7% 8% 

1 Bag CW-191/PGC- L ____ __ _____ _ 13 14Ys 18 5Ys 

1 wooden Case CY- 739/PGC- L _____ 19%4 16% 19% 28 

1 set tools and materials. 
1 set running spare parts. 
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b. PERFORMANCE C u ARACTERlS'l'ICS. 

Approx. I ad 

Y. load_______________ ------------
~ J ad--------------------------------
~ load -------------------------------
Full load _ - - --------------------------

Amperes 

0. 6 
1. 26 
1. 92 
2. 63 

Vo lts 

120. 5 
11 9. 5 
1J 7. 5 
114. 0 

WaLts 

75 
150 
225 
300 

-
1 

, 's t' cs llrO appro><imate with gcnm ator connected for 120-,·olt output 
Note. 'J.'bc above c 1arac .. cn ' ~ · 

c. CoNDENSED TABLE m' PECU'I NriONS. 

( J ) Engine. 
Make----- ------------- Jacobsen ManufacLuring Co. 
ModeL-- ------------- - ,JJOO. 
T ype __ ___ --------------

uml er of cy li nders ____ _ 

Bore----------- --------
8 troke- -- ----- -- - ------
Pi. to n displacem nt ____ --
Compression rat io-------
Engine speed ___________ _ 

Cooling_-- ------------
IIors pow 1'- ------------
Piston ___ ____ ___ ____ ----
Piston rings ____________ _ 

Pi ton pin _------- -----
LubricaLion system _____ _ 
Air cleaner ___ __________ _ 
Oil filter_ ______________ _ 
Spark plug _____________ _ 
Fuel tank eapaciLy _____ _ 
Govern or_ ____________ _ 
Mai n bearin gs __________ _ 
Carburetor ___________ --

(2) Generator. 

Two-cycle. 
One. 
2-in . 
1}'2-in. 
4.72 cu. in. 
5.5 to 1. 
3,600 rpm. 
Air-cool d . 
1.25 at 3,600 rpm. 
Vanasil. 
Three (comprc : ion Lype). 
SLationary in pi Lon. 
Oi l mixed wit h fu el. 
Dry type. 
None. 
Champion J- 11, 14 mm. 
1 gal. 
J•; lecLri c solenoid type. 
Ball bear ing. 
Ti ll Lson MD49A. 

Make ________ _________ _ E lecLri c MoLors & SpecialLy Co. 
ModeL ________________ GN- 51- C. 

Voltage ____ -----------_ 120 or 2'10 v. 
Phase __________________ Single-phase. 
Cycle __________________ 60-cycle. 
Power factor ____________ 100% . 
RaLin g _________________ 3DO w, 2.5 amp. 
Speed (rpm) ____________ 3,600. 
Drive ____ _______ __ _____ Direct. 

Cycles 

59 
60. 5 
61. 0 
62. 0 

d. SPARE PARTS (fig. 8) . The following running I are parts are 
packed in the tool compartment in the upper end of Case CY-
739/ PGC-1. This compartment has a small door with a, latch on the 
inside of the case. 
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1. Cylinder head gasket. 7. Suppression resistor. 
2. Spark plug and gasket. 
3. ::lluf!ler head gasket. 
4. Air cleaner mounting gasket . 

8. Starting rope. 
9. Breaker point assembly. 

10 . Govemor plunger return spring and pin. 

-o 5. Magneto capacitor. 11. Spark plug adapter . 
6. Intake passage cover gaske t. 

F'i{JllTe 8. Engine Geuerator PU-181/ PGC-1, spar e 1Ja,rt s. 



Q,uantity 

10 
JO 

1 
1 
3 

Gasket, cylinder h ad mLg. 
Plug, spark. 
Gasket, muffier body mtg. 
Gasket, air cleaner mtg. 
Capacitor, magneLo. 
Gasket, intake passage cover. 
Suppressor. 
Rope, star ter. 
Points, contact breaker. 

Item 

JO 
1 
1 
2 
1 
1 

Cam, radio ground bru h asscmblv . 
Adapter, spark plug. . 

10 Gasket, exhau. L flan ge. 

e. TooLs (fig. 9) . The following tools are packed in the tool com

p::ntmcnt on the upper end of the case: 

1. F lywheel pu ller. 
2. Socket wrench ("h" x 9lo"). 
:~. Ignition timing gage. 
4. Spark plug wrench. 
5. Spark pi ug gage and adjus ting tool. 

6. Carbon semper. 
7. Screw driver . 
8. Wire brush. 
9. Ofl'se t box wrench (%o" x 1Jlo"). 

F'ig1we 9. Engine Oenent,t01' PU- 181/ PGC- .l, tool equi pment. 
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Quantity Item 

1 Puller, fiyw heel. 
1 Wrench, double-end box, %e-}{a. 

Gage, spark t iming. 
1 Wrench, spark plug. 

Gage, spark plug and ignition poin t. 
Scraper, carbon. 

1 Screw driver, 9" lg 4" blade. 
1 Brush, cleaning. 
1 Wrench, double-end box, !-2- %e. 

940~10'-51--2 
II 



CHAPTER 2 

OPERATING INSTRUCTIONS 

Section I. SERVICE UPON RECEIPT OF EQUIPMENT 

7. Service Necessary for New Equipment 

a. SITING INDOORS. If the unit is installed indoors, be sure that all 
exhaust connections are gastight and that the room is well ventilated. 
P lace. the unit near a door or window and connect one end of a suitable 
length of flexible exhaust tubing to the exhaust outlet and run it to 
the outside of the building. Avoid bending if possible. Use a piece 
of l -inch tubing (internal diameter) when the distance from the en
gine generator to the outside of the building is less than 10 feet. For 
distances over 10 feet, use lYz-inch tubing (internal diameter). 

b. SITING OuTDOORS. Install the power unit on a dry, level loca
tion. Place it in such a position that free air circulation is obtained 
and make sure that exhaust fumes are carried away from operating 
personnel. 

Caution: Carbon monoxide, contained in exhaust gases, is tasteless, 
odorless, and is a deadly POISON. 

8. Uncrating and Unpacking 

Engine Generator PU-181/ P GC-1 is shipped in Case CY-739/ 
PGC-1. The complete equipment, including Case CY-730/P GC:...l, 
is placed in a wooden shipping case which is lined with corrugated 
fiberboard. The wooden packing case is bound with metal strapping. 
To unpack, carefully remove the metal straps and remove the top and 
sides of the shipping case. ·Lift off the top section of Case CY -739/ 
P GC-1 and check the contents against the packing list. I nspect ·the 
equipment for evidence of damage or improper shipment and if any 
unsatisfactory condition is noted, fill out and forward DD Form 6 
in accordance with SR 745-45-5. ' 

9. Setting Up Equipment 

As soon as the equipment has been removed from its shipping case, 
inspect all parts for damage that might have occurred during ship
ment. P ay par ticular attention to the fuel tank, magneto flywheel 
housing, air cleaner, and carburetor to be sure that these parts have 
not been dented or broken. Check the fuel line to be sure that it is 
t ight and not bent or damaged. Compare number and identity of 

12 



-sruo 

WASHER 

~WING NUT . 

TM 943-10 

Pigure 10. Ai·r o~eaner and govenw1·, covers removed. · 

tools in the tool kit with the tool kit list. Running spares have been 
processed against damage by moisture and packed in envelopes marked 
to show parts . inclosed. Do not open these packages until the parts 
are to be used. Before setting up the equipment for operation, care
fully note the instructions contained on each tag attached to the unit 
and proceed as :follows : 

a. Disassemble air cleaner and remove blank washer from the 
element (fig. 10). 

b. Remove pipe cap from exhaust outlet on muffler. 

13 
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I 0. Removal .of Corrosion Preventives 

Processing of the unit for shipment includes treating the entire 
internal area of the engine with rust-inhibiting oil and sealing all 
engine openings. Before setting up the unit, open the drain cock 
located on the under side of the engine crankcase (fig. 11). Crank the 
engine a few times to clean out the crankcase thoroughly. Close the 
drain cock. 

ENGINE MOUNTING SCREW 

P'igm·e 11. E.ngine Gene1·ato1· PU- 181/ PGC- 1, bottom v iew . 

II. Special Installation Procedure 

When operating in swampy or wet terrain, clamp the engine genera
tor on the base from the wooden case; then place it o~ a dry platform, 
constructed of planks, boxes, or other suitable material. When oper
ating in a closely confined area, be sure that exhaust ~um~s are carried 
away from the operating person~el. When. op~~atmg m rain, pro
tect the unit with a shelter that will keep the IgmtiOn cable, fuel tank 
carburetor, air cleaner, and generator dry. ~ake sure. that the coolin~ 
air intake is not obstructed and that there IS ample Circulation of air 

for cooling. 

14 



12. Electrical Connections 
A single 20-ampere, twist-lock receptacle and three binding posts 

are located in the outer end casting of the generator. Two of these 
posts are for output, while the other, which is marked G, is for a 
ground connection. (Do not use pliers on these posts.) Do not use 
output posts except in cases of emergency where no connecting plug 
is available. 

Caution: Be sure generator is connected for desired voltage before 
operating. 

a. The windings of the generator are so arranged that by recon
nection either 120 or 240 volts may be obtained. Be sure that connec
tions in the outlet box are properly .made for the desired voltage, ac
cording to the diagram (fig. 12•). 

b. To change the voltage, first remove the outlet cover ( 4) on the 
end of the generator by loosening the two fastening screws. Then 
proceed as follows : 

( 1) If the generator is connected for 120 volts and 240 volts is 
desired, loosen the two screws (1 and2) on the outlet on the 
back of the cover, and remove the RED and YELLOW leads. 
(These are the only leads which have open-type terminals 
and can be removed without removing terminal screws.) 
Place both RED and YELLOW leads under the head of the 
extra terminal screw (3) beside the outlet and tighten all 
three screws. 

(2) If the generator is connected for 240 volts and 120 volts is 
desired, remove the RED and YELLOW leads from the 
extra terminal screw (3) beside the outlet. F asten the RED 
lead under the head of the screw on the outlet to which the 
GREEN lead (2) is fastened. F asten the YELLOW lead 
under the screwhead on the outlet to which the BLACK lead 
( 1) is fastened. Tighten all three screws before replacing 
outlet plate. 

4 

2 240 VOLTS TM943·12 

Fi gure 12. Gene1·ator GN-51-0, voltage connection diagram. 
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13. Initial Lubrication 
Engine Generator PU- 181/ PGC- 1 requires no initial lubrication 

other than the oil mixed with gasoline for the engine. The mao·neto 
cam is lubricated at the factory and requires relubrication only when 
the engine is elisa embled. Generator GN 51- C has two presealed 
lubricated bearings which require no field lubrication. 

14. Preparation of Fuel System 
Prepare a mixture of lubricating oil and o·asoline a follows : I lace 

1 gallon of gasoline in a separate, clean container and a lcl to the o·a o
line 2 measuring cupfuls (fuel tank cap) of lubricating oil. Shake 
the container or stir the fuel and oil until thorou,;hly mixed. Then 
pour the mixture into the f uel tank. To avoid loss of oil from the 
measuring cup, hold a .finger over the vent hole in the side of the tube. 
Never plug this hole. 

Caution: rever run Engine Generator PU- 181/ PGC- 1 on gasoline 
to which oil has not been adele l. Never attempt to ft ll f uel tank while 
the unit is operating. 

a. Before pouring the fuel mi ' ture into the tank, gro und the fuel 
container momentadly to an unpainted surface on the unit that is 
away from the tank. Always keep the f uel container in contact with 
the tank during fi.lli ng operations. This reduces the danger of ftre 
from a static discharge (spark). 

b. Replace the fuel tank cap securely. 
c. Open the fuel shut-off valve and the air vent in the top o£ the :fuel 

tank. ' iVipe off any fuel which may have been spilled while the tank 
was being filled. 

d. Check the fuel shut-off valve, fuel tank drain valve, fuel line and 
connection, and carburetodloat bowl for leaks (fig. 5) . 

Section II . CONTROLS 

15. Controls 
Note. Tllis section describes, locates, illustrat~s, and f~rn.i sb~s the operator 

or crew with information P r ta ining to the varwus contro ls ptOV Ided for the 

J,Jroper operation of the equipment. 

a. MANUAL CoNTROLS. The manu~l con~rols on the unit are the 
choke on the carburetor and the stoppmg sw1tch on the magneto back
plate. These are described in sectwn III (pars. 17 and 21) (figs. 10 
and 11) . . . 

b. AuTOMA'l'IO CoNTROL . The sol~no1d-type electnc governor is 
the only automatic control on the umt. Its function is to hold tl 

. Tl . ~ 
generator voltage con~tant. 1e governor IS set at the factory and 
should require no adJustment. Governor adjustment is covered in 
paragraph 95. 

16 



Section Ill. OPERATION UNDER USUAL CONDITIONS 

Note. Operators and/ or crews charged with the operation of the equipment 
covered in this manual will provide themselves with DD Form 110 and make 
appropriate entries thereon. 

16. Preliminary Procedure 

a. Check bentlath the unit for indications of leakage and see whether 
fuel is leaking from the crankcase, fuel tank, fuel line, or carbmetor 
float chamber. Correct all lea.ks before proceeding. 

b. Or en the air vent and fuel line shut-off (fig. 13). 
c. Check to see that the fuel tank is full. 
d. Check that all fastenings and connections are secure. 

17. Starting 

a. The fuel-mixture adjustment · have been factory set and unl ess 
·hanged do not need readju tment each time the engine is started. 
For complete setting of carburetor adj ustments see paragraph 94. 

b. Move the choke lever to the closed position (figs. 10 and 11) . 
The lever pulls back tO\'mrd the air cleaner in closed position. 

l~'igure 13. Cmnlc'ing Engine Oenemto1· PU-181/ PGC- 1. 
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c. Slip the knotted end of the starter rope into the notch of the 
starter pulley and wind it around the pulley clockwise. Pull the rope 
up sharply, while holding the frame of the unit with the other hand. 
Repeat until the engine starts. If the engine does not start on the 
fourth or fifth cranking, refer to paragraph 20. · 

d. When the engine starts, move the choke ]ever to the running 
position. The running position is toward the engine. 

Caution: Except in an extreme emergency, always operate the unit 
for a 5--minute warm-up period before applying load. This is ex
tremely important in low temperatures. 

e. Overchoking the engine when starting will flood it. This is 
particularly true when starting a warm engine. When this occurs, 
proceed as follows : 

(1) Close the range (high-speed) mixture adjustment screw 
(fig.11), taking note of the number of turns so that it can be 
reopened later to its previous position. 

(2) Open the crankcase drain cock and crank the engine a few 
times with this cock open (fig. 11) . 

(3) CJose the drain cock securely. 
(4) Remove, dry, and reinstall the spark plug. 
( 5) Repeat the starting operations with the choke in the running 

position. 
( 6) Reset the carburetor load range (high -speed) mixture adjust

ment screw (fig. 11) to previous operating position after the 
engine has started. 

Note. Whenever the spark plug is removed, check that the spark 
plug adapter is not fouled. 

18. Precautions after Starting 

a. INsUFFICIENT FUEL. Failure to run more than a few seconds 
fter starting or when load is applied usually indicates, a lean carbu

~etor adjustment. If this occurs immediately after the motor starts 
and while it is still cold, move the choke lever to partly closed position. 
If operation without partial choking is ~ot possible, see pa~·agraph 94. 

b. Too MucH FuEL. When the en!S1~e appears t~ m.rsfir:e every 
alternate revolution and lacks power, 1t IS. usually an mdrcat10n that 
the carburetor is set too rich ~r.the chokers _rar:tly .on. See that the 
choke lever is in running pos1t1on. If the I~diCatrons persist when 
the choke is open, see p.ar~graph 94. A shght. a~ount of erratic 
missing may occur when 1dlmg at no load, but tlus Is a characterist· 
of the engine and will disappear when load is applied. If err· t~c 

1 d d d
. . arc 

missing occurs under oa an a JUStmg the carburetor does t 
correct it, the trouble js usually caused by a fouled spark plug, ;~e 

18 



remedy-Clean or replace the spat:k plug. Engine GE-12-F is fitted 
with an adapter (screen) which is screwed into the cylinder head 
and into which the spark plug is screwed. It is the purpose of this 
adapter to reduce spark plug fouling. Always check this adapter 
to see that it is clean when checking, cleaning, or replacing spark plugs. 

19. Applying Load 

After an initial warm-up period of 5 minutes, plug the cord from 
the equipment to be operated into the receptacle in the end of the 
generator. Be sure that the generator is not overloaded or short
circuited for long periods of time. The generator will stand short 
periods of overload and may even be loaded continuously to 350 watts 
without damage, but greater overloads of short-circuiting for long 
periods of time win overheat and destroy the windings. A short
circuited generator will cause the throttle to open wide and the engine 
to overspeed. Never accelerate the engine beyond its governed speed 
as this will raise the voltage output which may damage the insulation 
of the generator. 

20. Operating Procedure 

If, at any time, the engine fails to start, check the following 
possibilities: 

a. Make sure there is at least 1 inch of gasoline in the fuel tank. 
b. Make sure the air vent on the fuel tank is open. 
o. Remove the spark plug. Lay it on the tubular frame with the 

high-tension wire connected and spin the engine to check the spark. 
If no spark occurs at the points, clean out the plug and spark plug 
adapter or replace it with a new one. The spark plug points should 
have a gap of .035 inch. When making this test, be sure that only the 
body of the plug touches the tubular frame (fig. 14). Also, check the 
spark plug adapter to see that it is clear. 

d. A weak spark plug may be the trouble; this is generally due to 
improper point adjustment. Check point opening adjustment as out
lined in paragraph 92. 

e. Make certain the fuel line packing nuts are drawn up t~ght, as 
an air leak will prevent a full charae of gasoline from entermg the 
engine and will affect carburetion. t:> Check all connections, includ
ing the fuel line shut-off (fig. 13) . Periodically tighten all 
connections. 
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f/11 9 4) - 14 

F·iu·nt·e 14. Testing spat·lc pl~tu. 

2 I . Stopping 

To stop the engine, press the wire level extending from the maO', 
neto backplate (fig. 10) down until the engine comes to a comple~e 
stop. Always close the fuel shut-off valve and fuel tank air vent 
when the unit is not in operation. 

Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

22. Operation in Arctic Climates 

a. GENERAL. Special precautions are necessary to prevent pool:· 
performance or total operational failure of equipment in subzero 
temperatures. Most Signal Corps equipment can ~~used in wintel· 
if difficulties common in low temperatures _are anticipated and pre, 
cautions taken to prevent them. F01~ operatiOn pt~r~oses, place equip, 
ment in heated rooms whenever possible. Wr~p 1t m blankets, wher 
on the ~arch, to protect it from winds and freezmg temperature. Th~ 
folJowmg problems may be encountered : 

20 

(1) 
(2) 

(3) 

Steel shrinks and becomes brittle in subzero temperatur 
Nat ural rubber resists cold weather well, but certain ~s . 
of synthetic rubber are unreliable and become brittl ypes 
Canvas freezes and loses its pliability in cold weathe;: 



(4) Lubricants become stiff causing drag and also causing mov
ing parts to stick. 

b. CoLD WEATHER TREATl\m T AND INs·mucnoNs. 

(1) Cleanliness. Gummy and dirty parts, oil, and grease solidify 
more readily in extremely cold weather. Clean all parts 
thoroughly to maintain sluggish-free action. 

(2) Lub1·icarlit . Store fuel and lubricants in tightly closed con
tainers at all times. Always fill container to avoid air spaces. 
Condensation form in air spaces and water is deposited at 
the bottom of the fuel or oilcan. Prevent snow and water 
from getting into the lubricants and lubrication equipment. 

(3) Lttb?"ication. Service all lubrication points more frequently. 
Keep snow, water, and ice from collecting on the lubrication 
points. 

( 4) S helter. Cold wind ·must be kept from blowing directly on 
the equipment during transportation. A shelter, preferably 
heated, should be provided to house the power unit whenever 
practicable. Store fuel , lubricant, and power unit accessories 
in shelters or windbreaks. Keep snow and i ·e from covering 
equipment. Do not attempt to operate froz n equipment. 
Move it to a warm lo ation an l wait tmtil the stiff lubricants 
become sufficiently fluid to lubricate the vital parts properly. 
Consult TB ll- 252G- 1 for information covering the method 
of warming tlp Engine Generator PU- 181/ PG 1 for cold 
weather. Follow appli able in tructions in TB SIG 66. 

23 . Operation in Desert Climates 

(1) 

a. GENERAL. Signal Corps equipment operated in desert 
localities is affected by th extremely high temperatures and 
the amount of dirt, dust, sand, and other foreign matter in 
the air. Be careful to prevent such elements from filtering 
into lubricated parts. Cover the equipment when it is not 
in use. Thorough cleanliness is imperative. Instead of 
merely adding new lubricants at regular intervals, whenever 
practi able clean and lubricate all moving parts. If possible, 
inspect and clean the equipment daily. In any case, inspect 
the air filter and imi]ar I rotective devices every day and 
clean them wherever necessary. For detailed information, 
refer to TB SIG 75. Some of the problems encountered are 
as follows: 
Lubricants become thin and drain from moving metal and 
fiber parts rapidly. Refer to paragraph 31 for detailedlubri· 
cation instructions. 
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(2) Foreign matter, such as dirt, dust, or sand, acts as an abrasive 
causing excessive wear, clogging air cleaners, and impeding; 
the flow of air. 

(3) Unprotected and exposed equipment will b affected by the 
high ambient temperatures existing during the day and by 
condensation at night. Midday temperatures in desert areas 
become abnormally high, and unshaded equipment quickly 
absorbs the heat o·enerated by the rays of the sun. Operation 
of the equipment under such conditions quickly raise its 
temperature to ~msufe heights. 

b. PREOA UTIO s. 
(1) L~w1·ication. Never add fresh lubricant to old dirt-bearino· 

' ] 1:::> grease or 01 . · 
(2) Ai1· cleane?'. Remove and clean daily or more often is nece _ 

sary. Rer lace clocrged or damaged element. Never op rate 
the I ower unit without an ai1· cleaner. 

(3) Shelte?'. Engine Generator PU-181/PGC-1 must be pro
tected against wind-blown dust and sand. A roof must be 
placed over the equipment shelter that will effectively keep 
out the rays of the sun as well as sand. The unit is air-cooled 
and depends on air circulating around the generator-arma
ture and field coils and around the cylinder- ooling fins f 01. 

cooling heated parts to safe operating temperatures. Pro
vide the shelter with adequate ventilation louvers and an out
let for the exhaust. Also place the power unit in the wooden 
case during idle periods (after the unit has cooled suffi 
ciently). Store fuels, lubricants, and other supplies in a 
suitable shelter to avoid the entran e of sand into the con
tainers. Always strain fuel and oil if the san l and clitt 
content is doubtful. 

24. Operation in Tropical Climates 

When the unit is being operated und~r conditions of extreme heat 
and high humidity, take special precautwns to ~ee that the flow of ai:r 
around the unit is unobstructed: Keep all au: passages clean, and 
protect the unit ~s much. as p_oss1ble from the d1rect rays of the sun. 
Follow pertinent mstructwns m TB SIG 72. 
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CHAPTER 3 

MAINTENANCE INSTRUCTIONS 

Section I. ORGANIZATIONAL TOOLS 

25. Catalog Reference 

All tools, parts, and equipment supplied v\7 ith Engine Generator 
PU-181/PGC-1 are listed in paragraph 6 of this manual. 

26. Use and Care ofT ools 

a. USE OF TooLs. 
(1) Genm·al. The proper use of tools is very important as im

proper use will damage the tools, damage the equipment, and 
and may result in personal injury. 

(2) W1·enches . When tightening a nut, bolt, or cap screw, be 
sure to use the proper wrench for the job. Do not use a 
wrench that is slightly worn or one that is oversized as this 
will result in rounding the nut, bolt head, or screwhead and 
may cause damage to the equipment and personal injury if 
the wrench should slip. Never use pliers :for tightening or 
loosening nuts, bolts, or cap screws. If possible, always 
use the correct sized open-end wrench, box wrench, or socket 
wrench. When tightening cylinder head bolts or cap screws, 
use a torsion wrench, if one is available. Never use a pipe 
or other means to increase the leverage as this will bend or 
break the wrench and may possibly strip the threads o:f the 
fastening. 

(3) C?'e'W d1·iven. When loosening or tightening a fastening 
which has a slotted head, use a screw driver with a blade that 
fits the slot in the head o:f the :fastening. Do not use a wrench 
or pliers on the shank of the screw driver to increase lever
age. Be sure to keep the blade of the screw driver square in 
the slot of the :fastening. Never use a screw driver as a pry 
bar or chisel. 

( 4) Other tools. Specific tools are made :for specific purposes. 
Make sure to use the right tool :for the job and that it is of 
the correct size :for the work to be done. 
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b. CARE OF TooLs. The condition in which a mechanic keeps his 
tool equipment is a good indi ation of his ability. Do not abuse tools 
by using them for work for which they we1·e never in_tended. Keel_) 
t-ool equipment properl y stowed and protected from dirt and damp
ness at all times when not in use. After using a tool, clean it 
thoroughly and replace it in its proper place in the tool box. Keel) 
all tools free from ru. t and keep adjustable tools, such as pliers and 
adjustable wrenches, lubricated. K ep the toolbox clean and free 
from all foreign matter and debris. After cleaning tools and before 
putting them a'vay, wipe them with a clean cloth moi tcned with oil 
Lo r rotect them against rust. For more comr lete details on the care 
and use of tools, refer to TM 11-453. 

27. Special Tools for Engine Generator PU-181/PGC-1 

Special tools provided for the unit are illustrated in figure 9. The 
11se of the spark timing gage and ignition point gage are described ill 
paragraphs 92 and 93. The fl ywheel puller i · described in para
araph 59d. 

Section II. LUBRICATION AND PRESERVATION 

28. Lubricating Periods 

Lubrication instructions frequently are given in periods of day 
weeks, months, hal:f years, and years. A daily period of operati01{ 

consists of any consecutive 8-hour period or any n umber of period o:{' 
operation that total 8 ho urs. A weekly per iod of operation is any 
uumber of or m·ating perio l: that total 64 hours. A monthly period. 
of operation is any number of operatino- periods that total 256 hotn·s. 
A half-yearly period of operation is any number of operating pm·iod 
that total l ,024 hours. A yearly period o:f operation is any numb !' 

of operating periods that total 2,048 hours. 

29. Factory Lubricated Parts 
a. MAGNETO CAM. The magneto ~am lubricati11g wick (cam 

wiper) is saturated with gre~se at the factory -~1~d shotd l not l'equil'e 
any lubrication for long pel'l ocls. However, If ~ .~ becomes n_ecessary 
to remove the flywheel, clean off all the old Jubuca11 t and dnt fr 

1 d f. o· om 
the cam sur~ace, and ~pp y on~ or two_ r~ps o·: 1l, e~1gin e (OE lO) 
to the felt w1ck. Av01d excessive lubncatwn oJ the w1ck. 

b. BREAKE~ AuM: The magneto breaker-arm pi_vot bearing is lubri 
cated at the tune of a~sembJy and sh~ulcl not reqlllre additional lu bri
cation. When replacmg breaker pomts (par. 65a ), clean off all the 
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old lubricant with solvent (SD) and allow them to dry thoroughly. 
Apply a thin coat of grease (GL) to the magneto breaker-arm pivot
bearing surface. 

Caution: A void placing lubricant on the breaker points. Wipe off 
excess lubricant. 

c. PARTS NoT To BE LunBICATED. 
(1) Generator. The generator is equipped with two sealed type 

ball bearings. The sealed feature is to prevent the entrance 
of dirt and escape of lubricant. These bearings are packed 
during manufacture with the correct amount and grade of 
grease to last the life of the bearings at normal operating 
temperature. If the lubricant runs out of a bearing, the 
bearing will have to be replaced with a new bearing. Do not 
apply oil or solvent to the bearings for the purpose of supple
menting, softening, or otherwise modifying the special lubri
cant originally placed therein. 

(2) Air cleane?'. The air cleaner operates dry and does not re
quire lubrication. To clean, refer to paragraph 72. 

30. Lubrication Requiring Disassembly 

There are no lubrication operations that require disassembly of parts 
or assemblies in the operation of the unit. 

31. Routine Lubrication 

a. LUBRICATION Onm~Rs . Lubrication orders are illustrated, num
bered, and elated cards or decalcomania labels which prescribe ap
proved lubrication instructions for mechanical equipment which 
requires lubrication by using organizations. Current lubrication 
orders should be requisitioned in conformance with instructions and 
lists in SR 310- 20- 3. In. tructions contained in lubrication orders 
are mandatory and supersede all conflicting lubrication instructions 
of an earlier date. 

b. ArrnovEo L BHJCANTS AND CLEANER. 

Symbols Nomenclature 

OE lQ _ ______ Oil, engine, SAE-10. 
OE-A_ _ _ _ _ _ _ Oil, engine, arctic (use for all below zero operation). 
GL ________ __ Grease, Instrument, or AN-G-25. 
SD _____ ___ __ Solvent, dry-cleaning, Federal P- 661a. 
DA ___ _______ Oil, fuel, Diesel. 
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c. REconos AN o REPORTS. 

(1) R ecords. A complete record of lubrication n ust be kept fot 
each power unit. For this purpo e WD AGO Form 460 must 
be used. 

( 2) R eports : If lubrication instructions are follo\ved and propel: 
lubricants are used and if sabsfactory results are not ob
tained, make a report to the officer resr onsible for mainte_ 
nance of the unit. 

32. Weatherproofing 

a. GENEUAL. Signal Corps equipment, when operaled under seve 1·e 
dimatic cond ition , requires special treatment and maintenan cQ. 
Fungus growth, insects, dust, corrosion, salt spray, ex essive moisture 
and extreme temperatures are harmfu 1 to most mate1-ials. ' 

b. TnoPICAL MAINTl~NANCE. A special moisturep roofing and fungi 
p_roofing treatment has been devised_whicl> i~ prop rly a1~pl~ed, I ro
v1des a reasomLble degree of protectwn. Th1s treatment IS fu ll y ex
p lained in TB SIG 13 and TB SIG 72. 

c. LunurcATION. The effects of extreme cold and l1 eat on malm·iab,; 
:wcl lubri cants are explained in TB SIG 69. Ob erve all precaution

8 
outlined in TB SIG 69 and pay strict attention to all lubrication orders 
when operating equipment under conditions of extreme cold or heat. 

33. Rustproofing 

Whenever the equipment is to be placed in stotage or is to be out of 
service for a petiod of 30 clays or more, precautions must be takel) 
to guard against tu st. Proces Lhe equipment as follows : 

a. Drain the entire fuel system, including the crankcase. 
b. Turn the power unit upside clown. 
c. Remove the spark plug and spark plug adapter and the crank_ 

ase drain cock. 
d. \iVhile the unit is being ranked by hrrnd, pray OIL, lubricatino

preservative special (PL-spec!al) ~hroug~1 th e ~park pl_ug hole and 
the drain cock hole to coat the mtenor s u~·fa. es of the engme. Use a

11 
air atomi11ing type of spray o·un and dry an·. 

e. After the engine has cooled, remove gt ease and dirt from the 
exterior. 

f. Seal the exhaust outlet, and cover the air cleaner with tape 
1 hesive, waterproof cloth (Signal Corps stock No. 6Z8624-1). ' ac -

g. Be sure ~ll s ur_f~ces ar~ dry, then pray aJI un~ainted exterior sur
faces, includmg \vn·mg, w1th Compound, InsulatiOn, Ignition (Ord 
nance Spec. No. AXS-858). -
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34. Gum Prevention 

a. vVhen expo. ·ed Lo a.ir, gasoline tends Lo oxidize and form a g ummy 
comr ound. Thi s gummy sub:- tance eventually settles in t he fuel lin e, 
fuel tank, carbureLor, and oLher p<trt. of the fuel system. The addition 
of an oxidaLion inhib:itor and metal de~tctivator to o·asoline which has 

b ) 

110t begun to deteriorate, r educes f·he formation of gum dlll·ing tora.ge 
pe riods up to 6month . 

b. \ Vhen the unit is to be p laced in storage or remain idle for 30 
days or ·longer, tr eat the fu el sy tem w ith o·um preventive compouml 
(Federal stock No. 51- C- 1 5 '7- 2:25). This compound is iss tted i 11 

4-oun ce containers. Use it r.ts foll ows: 

(1) Make sure that the :fuel system is free from accumulated g um. 
Unles Lhe unit is entering it first storao·e period, i n. pect 
and clean the entire fuel sy tem from the fuel tank to the reed 
val ve of the carburetor. 

(:.t:) It may be nece. sary to remove ch.ied gu m by scrapino·, bru sh 
ing, or other mechanical mean.. Parts which cannot be 
thoroughly clen.ned and freed from gum deposits without 
damage should be r eplace l. The following solvent: may 
be used: 

(a) Benzine may ba obtained i n 1-q uart container (Signal 
Corps stock No. 6Gl00). 

(b) A cetone, gra l e B , may be obtained in 1-gallon containers 
( io·nal Corp . tock No. 6G4.1). 

(c) Al ohol, denatmed, grade 2, may be obtained in 1-quart 
containers (Signal Corpssto kNo. 6G16.1). 

c. After thoroughly cleaning and reassembling the equipm ent, half
fi ll the fuel tank with fresh gasoline mixed with the proper proportion 
of eng in e oil. Add g um preventive compound in the proportion of 1 
ounce of compound to 5 gallons of fuel. 

d. Add enough untr atecl , f resh gasolin e ancl oilmixlure lo fi. Jl the 
fu el tank and or erate the engin e for at least 5 minu tes. 

e. After running the eng in e for 5 or more minute., d ra in the entire 
fuel system, including the c~n ·b uretor , ca.rb uretor float bowl, ancl fu el 
lin e. Seal all openings after th e f uel has been thoroughly drained 
f rom th e fuel sy tem. 

Note. The use of guru prcvcnliv compound i · a pr eventive mea lll 'e only and 
not a concctive tr<'ntmcnt. It w ill not r emove exi.'t in rr depos i ts nor prevent the 
formation of' gum in gnsolinc whi cll l1 a nlrencl y dete ri orated in sto rnge. 

35. Refinishing 
When pain ted : udaces of the equi pment become scratched or other

wi se damaged, rust and conosion rnay be prevented by thoroughly 
cleaning an l then touching up the damaged surfaces. 
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a. Remove all traces of oil or grease with solvent (SD) and tho~'
oughly sandpaper the portions to be refinished. Apply light, even_ 
coats of paint with a small brush. Two light coats are better than one 
heavy coat. 

b. If the painted surfaces have become bli tered from heat, remove 
all old paint with paint remover. Thoroughly sandpaper the surfaces 
or rub them down with fine steel wooL Apply a mooth, even primino
coat, sandpaper it lightly, and then apply a finish coat. 15 

Caution: Avoid getting paint on moving parts in su h manner as to 
hinder their movement._ Do not paint cl ctri ·al contacts and avoid 
getting paint into oil and breaLher holes. 

Section Ill. PREVENTIVE MAINTENANCE 

36. Meaning of Preventive Maintenance 

a. Prevm:t.iv.e mair:tena~ce is a ystem~tic series of o.perations pet_ 
formed penoch~aJly m order to keep equ.Ipmen~ operatmg at top efti._ 
ciency. The pnmary purpo e of preventrve mamten~nce is to prevent 
major break-downs and the consequent need for repan·. The primar· 
function of trouble shooting and 1:epair is to locate and correct existino
defects. 15 

b. Preventive maintenance is of utmo t importance since the fa.i lut 
01· inefficient operation of one piece of equipment may cause the faihu· 
of an entire system. It i~ necessary to inspect the power unit system_ 
atically each clay that 1t 1 operated and at weekly intervals so tl

1 . . ' ~ 
defects may ~e cliscove1·ccl and conectecl before they result .in el'ioLl 
damage or fa1lure. 

c. Preventi_ve maintenance. er_vices are the r·e ·pon ibi l.ity of operu.t_ 
ino- oro·anizatwns. They compnsc the scheduled mamtcnance seJ·vr· 

b b . . ces 
performed by power mut operators an l mamtenance pe l'sonnel . 
spectively. Ordinarily, the power unit operator will replenish 'f le_ 
and lubricant. He will perform neces ary cleaning operation , ti()'h.~el 
loose nuts bolts screws, and other fa. tenings, care for tools ar~d .,0~\ 

' ' . . } . <•C 
ce. sories, and make such emergency repar~·s as are w1t 1~n the scope 

0
-

his ability~ to~l equipme~t, ancl .~a~ts av~rl~ble. He '~J ll pe~·form a{ 
daily l ub~·rcatwn operatJOns, .be~01e op~ratwn, at ha!t ( dl.trJno· httt: 
clown penods), and after opetatwn (par. 41). He Will ass1st the . 
1nechanic in performino· the weekly maintenance on the unit. '~~~~' .utllt 

. b ! • . . .l.t.tain te
nance personnel wrJl perform the weekly and monthly mamt 

. c1 3) . . d b h cnance operations (pars. 42 an 4 , ass1ste y t e operator. Tl . 
. . l l '1 1 b . . · le UI11t mechamc w1ll also see t 1at c a1 y u ncat10n operations have be 

. enprop 
erly performed by the operat?r. Any mamtenance o1· repair 

0 
. ' 

tions beyo~1cl the scope of mamtenance personnel will be report~~1 ~, 
the officer m charge. to 
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37. Daily Maintenance Services 

a. Every operator of an individual power unit or power unit in
stallation will use DD Form No. 110. To adapt this form to power 
unit operation, the followinrr interpretations of various headings on 
the form are necessary. Boxes not explained will be ignored. · 

b. Under OPERATOR fill in the name of the operator of the 
l ower unit. The space under REG No. wiJl contain the nomenclature 
and serial number of the power unit. The operator will place the 
name of his enior noncommis. ioned officer in the space following 
REPORT TO. Fill in the unit designation under DISPATCHING 
ORGANIZA TIO ·r. Place the cla tc thn t the form is completed in the 
1 ox headed DATE. TIME IN will be interpreted as the time the 
power unit is start d. TIME OUT will be interprete l at the time 
the power unit i topr eel for the day. Enter the total number of 
operating hours for the da.y under TOT \..L MILES. The amount 
of fu l (gasol in e and oil mixture) added durino· the operating clay 
is enter·ecl in the box headed FUEL. The power unit load will be 
entered in the column hea,clel LOAD. Under SPEEDOMETER 
enter the number of hours the I o'ver unit canied the load. 

c. Li . ted on the reverse side of DD Form 110 are the before-opera
tion, clurino·-operation, at-halt, an l dter-operation-and-weekly erv
ices. The power unit or mtol' will line out all listed operations 
which do not apply to Engine Generator PU- 1 1/ PGC-1 and will 
perform all remaining or erat:ions . . Upon the completion of each 
gl'oup of servi ce operations th unit operator wi.ll place his initials 
in the space provided. The rest of the back of the form is self
explanatory. 

d. Po,-.;rcr unit or erators must be thoroughly familiar with the items 
that apply to Engine Generator PU- 181/ PGC- 1 and with the 
manner in whi ch the item a.re to be inspected and serviced. When 
tactic tal situation prohibit the accomplishment of all or erations 
listed on DD Form 110, as many of the listed items as possible will be 
performed. 

(1) 

(2) 

The general in. pection an l ervice of each item al o applies 
to any supportino· member, connection, or associated part, 
and usually consi ts of a check to see whether or not it is in 
good condition, conectly a sembled, secure, or excessively 
worn. 
The insr ection for good condition is usually a visual in
spection to determine whether or not the unit is damaged 
beyond safe or serviceable limits, or if it is in such condi
tion that damage will result from operation. The term good 
condition is applicable if the equipment is not in any of the 
following conditions : bent or twisted, chafed or burned, 
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broken or cracked, bare or frayed, dented or collapsed, torl1 

or cut, improperly alined, or improperly lubricated. 
(3) Inspection for couect assembly is usually a visual inspec_ 

tion to determine whether or not the item is in its normal 
position and properly alined. 

(4) To check the item for security, use a screw driver, wrench, Ot 
pliers or feel it by hand. Such an inspection should include 
all mountings, nnts, bolts, screws, and other fastening . All 
cotter pins, locking wires, locknuts, and lockwa hers should_ 
be checked for proper installation . 

( 5) Excessive wear means wear which is likely tore ulLin failure 
if the item is not replaced before the next scheduled. 
inspection. 

e. Any defects or unsatisfactory operation characteri tics beyond_ 
the scope of repair of organizational maintenance must be reported 
at the earliest opportunity to the oilier in charge. 

38. Before-operation Service 

a. PURPOSE. This inspecti~n schedule is designed primarily as a 
check to see that the power umt has not been damaged, tampered with 
or sabotaged since the last after-operation servi ce was performed 
Various combat conditions may have rendered the power unit un a£· 
:for operation, and it is the duty of the operator to determine if th 
unit is in cond~tion to operate satisfactorily .. Thi~ in. ~ection cannot 
be entirely omitted, even under extreme tact1cal s1tuat10ns. 

b. PnocEDURE. Before-operittion service consists of inspecting item 
listed according .t~ th~ procedure describ~cl below and correcting Ot· 
reportino- all deficiencJes. Upon completJOn of the before-operatiol:l_ 
service, ~esults should be repor ted prom1 tly to the officer O\' non-
commissioned officer ·in charge. . . . 

(l) Fuel. Ad l fuel_ if neces. ary, notmo- any m<:hcations Of 
leakage or tampermg. . . 

(2) Leaks, ge'f!eral. Che k nncl er the power umt for mdicatio, 
of leaks. Trace leaks to solll'ce and or rect the cause. 

1 

39. During-operation Service 

a. GENERAL. \~hi le ~he power unit is in operatioll and deJ iverino
its normal load, h sten for rattles, knocks, squeaks, or hums that m 
indicate trouble. Make certain that rattles a1:e not cau ed by 1 ay 
fastenings. vVatch for smoke from any part of the unit B olose · e a ert 
to detect the odor of overheated components, fuel vapor from a J 1 . ear 1n 
the :fuel system, and exhaust gases or other odors that may b 
indication of trouble. Watch for abnormal indications. · e an 
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b. UNUSUAL OPERATION AND NorsEs. Be ale.rt for deficiencies in 
engine performance such as lack of usual power, misfiring, unusual 
noise or stalling, indications of engine overheating, or unusual exhaust 
smoke. Notice ·whether the engine responds propedy to change in 
load. Note minor deficiencies and correct or report them at the earliest 
opportunity, usually the next stop period. 

40. At-halt or Stop Service 

The at-halt or stop service may be regarded as mnnmum battle 
maintenance and must be performed under all tactical conditions, even 
though the extensive maintenance services may be slighted or omitted 
altogether. This service consists of investigating any deficiencies 
noted during operation, applying the procedures described, and cor
recting all deficiencies. At the end of the stop period, report any 
1mcorrected defects to the officer in charge. 

41. After-operation Service 

a. PURPOSE. After-operation service is particularly important. At 
this time, the operator inspects the power unit to detect deficiencies 
that may have developed and corrects those he is permitted to handle. 
Promptly report the results of this inspection to the officer in charge. 
If this schedule is performed thoroughly, the power unit should be 
ready to operate at a moment's notice. Upon completion of the after
operation service, the before-operation service, with but few excep
tions, consists mainly of ascertaining whether or not the power unit 
has been tampered with. Never omit the after-operation service, even 
in abnormal situations; reduce it, when ne~essary, to the bare funda
mental services. 

b. PROCEDURE. When performing the after-operation service, re
member an l consider any irregularities noticed during the day in the 
before-operation and during-operation services. The after-operation 
serv~ce consists of inspecting the items below: 

( 1) Ft~ez. Fill the fuel tank in accordance with instructions. 
( 2) Olean eq'Wipment. Thoroughly clean the entire exterior of the 

un.it with a clean cloth dampened with solvent (SD) or fuel 
oil (DA). Do not rub lusterless paint sufficiently to create a 
shine that might cause refiections. Do not allow the cleaning 
solvent to get into the bearings, fuel tank, or crankcase. 

( 3) Eleot?oioal wi?oing. Check ignition and other wiring for de
fects and dirty or loose connections. 

( 4) Tools and equipment. Check the unit packing list to see that 
all tools and equipment are present and properly stowed or 
mounted. Remove contents from the toolbox and thoroughly 
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clean the inside of the box. Remove ru t and dirt from tool!S 
and wash in fuel oil (DA) or solvent ( D). Wipe the cleaned 
tools with a cloth moistened with ngine oil (OE 10) andre~ 
place them in the toolbox. Check all other equipment to s 
that it is present and in good condition. Report any mi sinn· 
or unsatisfactory item to the officer in charge. 

( 5) Springs and suspensions. Check that the shockmount bolt 
are secure. See that the r ubber mounting are in o-ood con.
dition and free from oil or oTeas . 

( 6) Lub1'ication. Refer to se tion II ab0\7e and pedonn lubri · ::t~ 
cation oper~ati~ns scheclul.ed for daily l u b~·i atio:n. Per.fo 1 ·1~_, 
other lubncat10n oper·at10ns scheduled for tlus l ar ticu l n:~: 
period. 

42. Weekly Maintenance Service 

~ e kly. or .at the encl. of every 64 hour of opm·ation, sec that all 
da1 ly lubncatJOn ani mamtenance serv1ces have been performed. p . 
form all other services listed in the Weekly column on DA AGO li ~\ 
L16tJ.. Make appropriate entries on the form to indi ate that _ . ,~ t. 111 
l b f d d .. d. Jcl" . . Cl \ l C(! 
1ave een per orme . an tom 1 ate aCL JtJOnal scrv1 es or r·epai . . Ll . 
mi ght be required. Remove the cover horn the a_ ir cleaner an~s 1

_at 
full y brush any accumul ation o:f du t and dir t from th clea :a ;~
ment. Renew the filter element if it is badly loo·ged or X::l< ner . ~-
s . ] . 1 . ll l . amao ec.1 erv1ce t 1e an· c eaner tw1ce wee c y w 1en the unit is be in 0 . "" • 

in extremely dusty areas. Do not apply oil to th ai1' cleane ,
0
plera,t >d 

1 e ment. 
43. Monthly and Annual Maintenance Service 

At the end of every 256 hours of operation, p don n the . . 
indic~ted in tl~e Monthly columr~ on_ DA AG<_) Form 464. M:~~: -~c s 
propnate entn es on the form to r~drcate serv1ces per£?1·med. .At ~}?
end of every 2,048 hours of operat10n, perform the servrces and . th.e 

. l T ] . 1 I 1- . . l . lllSJ• Q tions indicated m t 1e _ec mrca nspec.,ron co um~ on DA AGO F'~1 . -

464. Follow the markmg legend and symbols wl~tch are printed in _ l.ll 
upper right-hand comer of the form when mad nng the form. tll.~ 

44. WD AGO Form 460 (Preventive Maintenance Roster) 

a. Routine preventive maintenance of Engine Generator PD_
1 

PGC- 1 is performed as part of no~·1~1al operation and is l'eporte~ 1/
DD Form 110 (par. 37). In a:clchbon, however, Eno-.ine G 0 11 

. o nerat . 
PU- 181/PG 1 must have spec1al scheduled services per-f 01 

. orrn d 
weekly and monthly by tramecl personnel. For longer ope, t · 

. b 1 d F ra ll1a hours, the mtervals must e s 1ortene . 1 or example, a powe . ."" 
. 6 1 d "l . kl . 1 

tllllt operatmg 1 1ours a1 y reqmres a wee y service twice a week 
11 . . h and mont 1 y service twiCe a mont . 
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b. Schedule services for a month in advance, using WD AGO Form 
460. On the left-hand page write the names of the responsible me
chanics, th.e power units in their care, and the normal operating hollrs 
of each umt. Under UNIT SERIAL NO. give the numbers assigned 
to each power unit by your organization. If no such number is as
signed, put the manufacturer's serial number in the EQUIPMENT 
REG NO. column. 

c. On the right-hand paae, show in pencil the service which will 
come due during the month. Weekly services are numbered to show 
wh n the monthly service is due. \iVhen services are actually per
forme·i, write over the entries in ink. If a unit is dead-lined by acci
dent or for repair by field maintenance, show this fact on the roster 
but do not reschedule. 

45. Technical Inspections 

These inspe tions are made by technically qualifi.ed personnel. 
They are made for any o-f the following purposes: 

a. To determine whether a power unit should be con6nued in 
service, 0 1· overhauled, or sn.lvaged. 

b. To determine extent of damage and estimated cost of repair in 
Heports of Survey and the like. 

c. T eli cover the cause of difficulties encountered in service. 
d. To insme that all defects have been corrected in a field shop 

befo1·e the unit. is retum cl to the using organization . 
e. To d termine the condition of a unit at the time accountability 

for it is transferred. 

46. DA AGO Form 464 Services 

DA AGO Form 464 is provided as a guide in the performance of 
necessary periodic service. and inspections. Make appropriate entries 
on this form whenever any of the operations li ted on the form are 
performed. Following are detai l d instructions for items on DA 
AGO Form 464 whi.ch apply to Eno·ine Generator PU-181/ PGC-1. 
The use of this form is explained in TM 37-2810. 

a. F ill in the appropriate spaces at the top of work sheet. 
b. The double columns of block , or group , are used for recording 

the completion of items. 
(1) For a TI (technical inspection) use the left-hand blocks in 

each column. 
(2) For the weekly inspection, u e the rio·ht-hand blocks. 
(3) For a monthly inspection, use the left-hand blocks. 

c. An open blo k opposite an item means the item is to be inspected 
and cone ted. In each inspection, make sure that the item and its 
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snpporting member or conneotio.n are in good. con~liho1~ , ·_orrectl~, 
assembled, secure, and not exccssnrely worn. I£ an 1 tem IS found t0 
be.sntisfactory, put a check mark (\/) in Lhe box. If rm adjustment i 5 
needed, put an X. in the box. If a 1:epair is required, use XX. If lt 
replacement i neede l, usc XXX. Wh n the repa ir, aclju LmcnL, Or 
rep l<tcement is made, circle the mark. 

d. Some of the boxe · have leLters in them. The. e let Lcrs mea)l 
that, besides the u ·ual in spection and conecLion, one or more of tl\e 
:following sr ecial services should bt: performed. When the SI eci~l 
services have been performed, circle the letter o1· letters. 

(1) 0- 0lean. Using solvent (SD), remove oil, grease, or dir·~. 
rin ·e and dry . Gasoline 'vill not be u eel as a cleaning flnitl 
for any purpose. 

(2) T-J'ighten. Use the correct wrench and do not overtio·hte11 _ 
Make sure that locknuts, locbva hers, cotter keys, and ]ocki

11
0" 

wires are in place. t--> 

(3) A-Ad.f~l8t. 1akc adju tments as dire ·ted in paraoTaph 4"" 
(4) L-L~tb1·icate . Pe1·form special opemtions as d it ectecl j~~ 

paragraph 47. 

( 5) Service. Perform special operations as dire ted in pan\,
o·raph 47. 

e. During a technical inspection make only uch adju -tment r·er ., · 
' . ' <d\· 

Ol ' replacements, and perform only those SJ ecral sel'V iccs whicl1 . 
. . n~ 

11eces ·ary to . restore the uml to a safe operatnw condition. Reph ~ 
damao·ecl parts after the inspection. ' e 

47. Specific Procedures 

Following are detailed instructions for the item· on Form DA AG 
Form 464 which apply to Engine Generator PU- 1 1/ PGC- l. · 0 

a. LocATING I NSPECTION OF SEUVICE To BE P.r.uFOUl\iEn. Lool 3 

l d f l . t. . l . ) ~ CLO\y' the column mari"e ··or t1e mspe IOn or service w11c1 is Lob 1, 
formed At each place where an item number appears in the co~ t> t· -

. . . . f l . b '-ll1) I 
Joll ow the instrnctJOn.· to the nght o· t1e num er. On ea h it 1 

make a o·eneral inspection, wh ther or not it is mentioned. ell , 
b. M:A~KING ·wonK SII~mT ~VIIEN hEl\fS AnE. CoMPLE'rEo. As tl 

jLems are completed, mark the work sheet accorclmg1y and rule out 1 

items not mentione 1 here, as they do not n,pply. an 
c. l'l'EJHS To BE vV~nl'l"l'lE.N IN11 b01N l~~TOJ!IC 8!-IEI~T. NDumbel'ed blat1k 

spaces have been p r·ovJ ec m a oc <s, or g r·oups, on A AGO F . 
. ]" l I l 1' 11 . Ol:J)l 464 to cover any rtem 110t JSLec . n t 1e ··o owmg table of deta· l d 

in s~ruction s,. there a~·e fom items ':'hi h. do not ~ppear am ng \~e 
va.~·LOu s J_1 ea lmo·s wh rch are to be wn.tten 1~ oppos tte the appropriate 
prmted 1tem numbel' shown , at the t1me th rs work sheet is prepar d: 
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Item No. a.nd h eacli110 
I o lie wri.t ten in Wll ere headi110 ·is to li e 1V1'itten in 

Opposite blank space No. 8. 8 Housing ____________ _ 

21 Noise and vibration __ Opposi te blan-k space No. 21 in engine and 
ac essol'lc group. 

l75 T emperatures ________ Opposite blank pace No. 175 in genera-
tor. group. 

:! 11 Final running test_ __ Opposite blank sr ace No. 211 below 
graders group. 

d. TABLE OF D l, 'l'AILED I N ·•rnUC'l 'lONS FOR IV om< c::I-IEET lTEliiS. 

' I' [ ~ lonthl y Wcokl;· Action 

2 
3 

4 

5 

6 

7 

8 

11 

JS 

2L 
3C 

4 

5 

6 

7 

8 

11 

ll 

l S Before-operation ervices. Follow Lhe before-operaLion pro
cedu re given in paragraph 38. 

2L Lubrication. Refer to parag raph · 28 through 29. 
3C Tools and equipment. All standard tool should be pre ·cnt 

(too l Jist, 1 ar. 6e) , in good cond it ion, and prope rl y 
s towed . Sec that too ls wiLh cutting edge. are harp. 
Sha rpen if nccc. ary. 

4 F·ire extingui her. In pec t, to. ec t hat iL i. in go d co ndition 
and fu ll charged. 

5 Publ1:cations. A upply of ] D Form llO, WD AGO 
Form 460, and DA AG O Form 464 ·hou ld be present 
and in legible condition . The Lechn ical manual for t he 
equ ipment shou ld be included. 

6 Jl7Jpea.rance. In: p ct the equ ipment for any damag to 
the finish and clean or-r a ll t races of oil , grease, dust, and 
dirt. 

7 M ocl1:jications (i\11 WO's completed). Check that all modi
fication work orders and other di rectives have been 
complied with . 

8 lfous·ing. In: pcct th uni t frame to see that it is in good 
cond it ion. Sec t hat a ll fastenings are sec ure. 

E CINE AND A CESSORIES 

J.l Cylinder heacl , mant:jolcl, ancl gaskets. Remove muflier and 
inspect for carbon depo. its in exhaust por ts and muffler 
(par. 70) . H. move carbon, if necessa ry, and inspect 
for I aks and cracks. Tighten all mounting bolt.s and 
connecLi n . 

Note. '!' his operation should be performed halfway between weekly se•·vices , 
because an excessive amount or carbon may accumnlatc in a week. 

Remove the carbureLor, muffler, and cylinder head and 
in p ct for carbon deposits in the cylinder head, exhaust, 
and intake ports and on top of the piston. Remove 
carbon if necessary. 

35 



-

36 

'l'I Monthly Weekly Action 

20 20 

21 21 

39 39 

41 41 

20 Govemo'r and lin/cage. Inspect t he governor and a ll con, 
necting linkage, and see that t hey are secure and il) 
good operating cond ition. Check linkage connections 
to see that they are not excessively worn . Check the 
plunger linkage and the attached thrott le shaft to see 
that t he parts are working freely and do not bind. 

21 Noise and vibrations (insert th is item on D A AGO Forn1 
464.) (Engine mountings and exha11st) Whi le operatine; 
the engine, listen for any unusua l noises in the engine. 
Notice any · excessive vibration t hat might indicat{l 
damaged, loose, or inadequately lubricated par ts 
Service. Tigh ten mountings securely . · 

39 

41 

FUEL SYSTEM 

Carburetor and linkage. Check for good condition, correct 
assembly, and secure installation. Be ure the carbu, 
retor does not leak. Inspect choke, thrott le linkage, 
and governor. 

Ai1· cleaner and precleaners. Remove t he ai r cleaner el , 
ment (par. 72). Examine th~ disassemb led a ir clean:r 
parts to see that they are m good condition . No~ 
particularly whether the cleaner element is damaged. 

Figure 15. Engine GE-12-F, eiChattst 1JOrts. 
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Fig1we 16. Engine GE-12-F, a·isassembled for cl eaning in talce po1·ts . 
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Clean. Clean the clement by brushing off accumulate<:( 
d ir t (par . 72) . Replace clement if clogged or damaged, 
Reassemble cleaner, making cm·tain t hat all gask ts at(\ 
in good condition and in place. Reinstall air clean 1-_ 

e that cleaner is pressed firml y in place again. t th(\ 
seal and is securely fa ten d. 

Tcmk, filler element, cap, and gaslcet. • co that lhe tank 
vent, and line arc in g od condition, correctly as cmbl c1 1 

I 
and securely mounted. See that the fu el tank a ir v 11 ~ 
is u~ob. t ru cted, and check for. fu el l c~k · from (,he tan ]~ 
or !me. Look underneath um t for signs of fuel leaks, 
Observe whether filler cap and gasket arc in go d con, 
cl it ion and securely attached. 

Tighten. Tighten a ll fu el tank mou nt. in g~ a ud fu el lin ~ 
support clips or brackets securely. 

Serve. Drain water and sediment .from fu el tank by open, 
ing drain cock. Keep open unt1l fu el runs clean. lea1 
the cock, being careful to prevent leakage. 1 

Caution: When perform ing t his operation use a con • . . . d , oainer 
to catch the drammgs, an . use every precaution not t 
spi ll t he fu el. Remove spilled fuel before startin tl '\) 

. g lb engme. 
S pw·/c plugs. Remove the spark p lug and examine it 

h L l f s con, 
clit ion . Measure t e gap. oo < or broken insl 1 t . d I I a ClJ' excessive carbon clcpo. 1ts, an e cctrocles which , 
1 urnecl t hin. Clean depoists from insulators and c l~roa 
trodcs, and check insulator for cracks. 0

• 

Remo ve the spar k plug adapter ~nd clean a ll combtls_ 
t ion deposits from the small hole 1n the adapter . 

Note. Report excessive carbon leposits a nd bu rne 1 
· b ciT 01' cracked insu lators, 1nce t cse con 1 10ns may indicat 

inconect heat ran ge. l'l 

Magneto . Remove fl ywhee l an l check t hat t he break . 
point are in good condition, well a ligned, cngag 

0~ 
squarely, and t hat the gap is :aLisfactory (par. 76). Re. 
place un . crvi ceable points. 

Adjust. Aclju t magneto br a ker-point gap to .020 inch. 
Check magneto Lim ing. 

Lub1'ica.te. 'ce paragraphs 28 through 29. 
Coil, wirings, switches. See that the magneLo co il, the igni. 

t ion govern or, an d oth r wiring on the unit are in a gooq 
clean condition , corrccLiy assembled, secure ly mount c1 
a nd a rc not rub bing.against·. other engine parts. Mak~ 
sure that t he te rminal I lock is in good condition. Ex
a mine supprc .. ors, filte r, capacitors, and shielding to 
eo that t heir bonding connccLions arc ·erviceable and 

secmcly mounted. 
Clean . Clean a ll exposed wiring with a dry cloth. 
Note. Do not di:turb connections unlc. s they ar actually 

loose. Overtightening may resul t in damage to the 
terminals. 



'l'f Monthly W eekly Action 
---------------------·-----------·--

175 175 175 T emperaltt?'es . (In ert this item on DA AGO Form 464) . 
vVith the uni t running, feel t he generator housing cau
t iously for abnormal temperat ures (I ased on experience 
with the unit). Feel t he bearing housings of the gen
m·ator for overheating. If the bearing appear to b 
overheated, cxces ive wear of the bearings i ind icated. 
Report worn bear ings promptly to t he officer in charge . 

211 21 :1 21 1 F'inal Tunn·ing te t. (Insert. this item on DA AGO Form 
<164). 

------ ------ ----- _ Engine, idle. Observe whether the engine runs smoothly 
at normal governed and idling speed. . At all times 
during the te t, note any tendency of the engine to stall . 

------ ------ ------ PoweT and noise. Ob. erve whether the engine has normal 
pulling power and operating characteristics with differ
ent loads. When operating, listen for unusual engine 
noi. cs uch as ping. Listen for no ises that might indi
cate dam aged, exces. ively worn, or inadequately lubri
cated engine parts. 

------ ------ -- - - Smoke. During t he runnin g tc:t, look for any indication 
of cxcc:si vc or unusual smoke from the exhaust. 

---- --- -- Noise and vibTations (Eng·ine mount·ings and exhaust). Whi le 
ope rating the engin e, listen for any unusual noises and 
watch for xcessivc vibrat ion (item 21). 

------ ----- ------ Clean. Clean and dry t he exterior of the engine thor
oughly, being careful to keep the solvent (SD) away from 
electrica l wirin g anr\ eq uipment. Soap and hot water, . 
which arc not harmful to in . ulation, should be u eel 
when available. 

-- --- ------ -. ---- (/eneTatoT. Check temperature of generator housing and 
bearing (item 175). 

Section IV. TROUBLE SHOOTING 

48. Principle of Two-Cycle Engine (fig. 17) 

a. When the piston travels away from the crankshaft, a charge of 
fuel vapor in the cylinder is coi~1pressed. At the same time, a partial 
vacuum, created in the crankcase, causes the reed valve, attached to 
the carburetor, to open. Fuel-air mixture is then drawn into the 
crankcase (A, fig. 17) . At the end of the compre sion stroke of the 
p iston (B, fig. 17), the park plug ignites the compressed fuel vapor 
in the combustion chamber, and the explosion which follows forces 
the piston toward the crankshaft on its power stroke (C, fig. 17). 

b. As the piston moves toward the crankshaft on its power stroke, 
it compresses the fu el vapors which have been drawn into the crank
case through the reed valve. When the piston passes the exha.ust port 
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F ·iU1M'e 11. 'l'wo-st?·o lce-cycle engine, dictg1·am of operating 1J1'i.nciple. 

openings, the ports are uncovered and most of the bumed gases pas 
out of the cylinder and into the exhaust. 

c. Just after the exhaust ports open, the piston uncovers the inta1 
port openings and the compressed fuel vapo1·s from the crankcase p re 
through the bypass and intake port holes ani into the cylinder. Fa 
vapors are directed upward by a deflector located on the piston 1 Ll~l 

f l £1 . :teatt (A, fig.17). The momentum o t :te : ywheel arne~ the piston thl·oun· 
the compression stroke. The contmuous uccess10n of these cyclh. 
produces a constant, smooth flow o~ po.wer. . es 

d. In engines of this type, lubncat10n of 1ntcmaJ parts is ace 
plished with oil, mixed with gasoline (fuel), that is drawn into 

0~
base of the engine in the form of vapor. ~ 

49. Engine Ignition System 

'The mao-neto has a rotating, permanent magnet in the flywl 
0 . . . . 1 ~l 

(rotor) and a statiOnary c01l (stator). The pnmary wmding of the 
coil is in series with the breaker pomts. The secondary windino· . 

o ls eonnected to the s~ark plug. As the p~n~anent magnet (flywheel) 
rotates, the magnetic flux tl:rough th~ c01lJs ~·ep~atedly reversed, a

11
d 

an induced current flows m the prunary cu·clut when the contact 
points are closed. When the contact points open, the primary cn

1
._ 



rent stops :flowing and the magnetic field immediately collapses, thus 
iliClncing a very high voltage in the secondary winding of the coil. 
T11is potential is fed through the magneto cable to the spark plug 
where it jumps the spark plug gap. (See TM 10-580 for a more 
c:omplet.e discussion of magnetos.) 

50. Theory of Generator Operation 
(fig. 18) 

a. Generator GN-51-C is designed to produce a 60-cycle ac. A 
GO-cycle ac is one which starts at zero, increases to a maximum value 
in the 1 ositive di rection , decrea ses to zero, increases to a maximum 

F I ELD 

FIELD FLUX 

··:·-~~~;' \ ""-.. 
-'w• 

AS THE MAGNET TURNS THE LINES OF 
MAGNETIC lFLUX) SWEEP ACROSS THE 
WIRES W, SETTING UP A VOLTAGE IN 
THESE WI RES . 

STATOR 

STATOR 
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Fig1we 18. '! 'heo1·y ot generator operation. 
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value in the negative lirection, decreases to zero aga in, and repent 
1 his cycle 60 times in 1 second. 

b. The generator is a rotating-fi eld type and requil'es no commu-
1 ator or brushes. The rotor of the genet·ator consists of a permanent 
mao·net in the form of a cylinder whi ch is mounted on the generatot 

b . 

shaft. It is made of nickel-a l ummum-cobalt all oy and produces u. 
strong magnetic field. Thi s magnet i unounded by a copper struc
tw:e which prevents it f rom losing it magneti . m if the generator is 
accidentally short-circuited. 

c. A simplified diagram of the rotor (fig. 18) shows the line of the 
magnetic flux leaving the north pole and enter ing the south pol~ . 
'Vl1en such a rotor is placed within a stator which has copper wire 
,vinclings in its slots (fig. 1 ) , the magnetic flux lines pass throu<rh 
the iron core of the stator and between its windings. 'iVhen the rot~n· 
is turned by the eno·ine, these ma.gnet ic flux lines sweep past the stat01 . 

windings and o·enerate a voltage in them, the value of which depends 
on : 

(1) Strength of the rotating magnet. 
(2) Number of turns of wire in the stator. 
( 3) Speed of rotation. 

d. The direction of the voltage generated in the wires depends o:n 
whether a north or a ou1h pole of th e magnet is sweepino· past them 
This in turn causes r evc1·sal of curr ent each cycle, as mentioned il . 
subparagraph a. above. If the rotor makes 60 revolutions in 1 second

1 

there will be 60 reversals or 60 cycles. ' 

51. Electric Governor Operating Principle 

a. Mounted above the carburetor is a small, solenoid-type, electri 
governor. Its fun ction is to automatically hold the o·enerator vol tao· 
substantially constant by chan.;ing the engine sr eecl. If the vol tnO" e 
drops, the engine speed is increased. If the voltage becomes too h io·h.e 
the engines speed is lowered. ' 

b. The governor consists of two major part. , .an elec~~ic solenoid_ 
(fig. 10) mounted above the carb u:·etor and a dry-dtsk rect 1 her (fig. lO) 
mounted on top of the generator mner end bell. 

c. The solenoid is made up o-f copper w . .ire wound on a hollow t ub 
't phnwer or armature in. ide the tube, a lmk and lever connect.in o· tl ' 
< b . o 1e 
plunger .to the carburetor thrott~~ haft, ~nd a spn~1g to position the 
plunger m response to the magnetic pull of t he solenoid. 

d. A voltage, approximntely one- tenth of the generator voltao·e · 
l 

. J . J . , I S 
tapped off from one oft 1.e generator wm 1111gs anet appl1 ed aero s tl 
terminals of the re tifier to produce de, whi ch is then upplied to tl~e 
solenoid. The electric curren t produces a downward pull on the 
plunger, which tend to posit ion it in the center of the tube. Th 
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J.ownward movement of the plunger closes the e11 gine throttle by 
means of the co nn ecting li nk ancl lever. The small tension spring 
attached to the top of the plunger balances the magnetic pull of the 
solenoid and tends Lo position the engine throLtle so that t he correct 
engine speed is pro l uced to maintain sub tantially con tant volt-age. 

e. To summa.rize the operntion of the electric governor , note that 
eno·ine operation d iffers somewhat from that of an engine equipped 
with a mechan i al governor. A mechani cn l gov rnor attempts to 
hold the speed constanL. \Vith thi s arrangement, the vollage clroJ , 
which takes place with incr ase in load, depends on both th engi ne 
speed drop and the inherent voltage drop of the generator. 

f. The electric governor depends on voltage a,lone and not on eng ine 
speed. Thus, loser volla ·c regul ation can be obl-aine l becau. e t-h ' 
engine speed i · increased automatically as load is applied nnd thi s 
action partly compens:tted :for the inherent voltage drop in the 
generator. 

52. Meaning of Trouble-Shooting 

The primary fun tion of L1 ·ouble-shooting is to locate and correct the 
causes of faulty operation and equipment failure. All mechani cal 
equipment is subj ect to o casionn l fai lure. vVhenever difficulty wiLh 
the equipment is experi enced, the operaLor or the repairman must be 
able to locate and Lo correct the ca use as qui ckl y as pos ible. The 
trouble charts (par. ~3 ) indicate variou. diAlculti es that are likely 
Lo be experienc l ; ymptoms which incli cate that trouble exist., the 
possible ca use, and uggestc lremedy. Reference to variou . illu tra
Lions and d iagrams in this in.tru ction book will aid in localizing the 
seat of the trouble. 

53. Trouble Charts 

a. GENERAL. No matter how well equipment is le. igned and manu· 
factm·ed, fa ult .· will develot lm·ino· servi e. Wh n faults occur, the 
r epairman mu.t }ocate and onect them a. raJ idly as po sible. Th 
in-formation in thi s in t rucLion book wi ll a id i~1 the rapid location of 
such fau lt .· . Con. ul t the trouble-shooting data below when necessary. 

(1) Engine and genera Lor trouble charts. 
(2) \ iViring diagrams (fig. 19). . 
(3) I llustrations of component. . Front, top, and bottom v~ew 

aid in locating and identifying par t. . C1·oss-sectional v1ews 
of components arc nl so va luable. Exploded view. show all 
parts in rclati vc nosi tions to each other. 
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ELECTRIC RECTIFIER 

20 AMPERE 
TWIST-LOCK 
RECEPTACLE 

GREEN 

BLUE 

BP 

j_ 

BP BLACK YELLOW 

20 AMPERE 
TWIST LOCK 
RECEPTACLE 

120 VOLT CONNECTION 

BP GREEN 

BLUE 

BP 

~ 

BLACK 

GREEN 

RED 

240 VOLT CONNECTION ™ 943-19 

l •'igu1·e .l9. Oenerat;o1· connect ion diagrum. 

b. ENGINE FAILS TO S TART OR IS H ARD TO START. 

Possible cause Check 

No fuel in tank ------------------- F uel tank. --- ----------- --
Fuolline shut-oil' not open__________ Shut-of£ valve ____________ _ 
Air vent not open _______ ____________ Air vent. -----------------
Defective spark plug ________________ Spark plug _______________ _ 

Excessive carbon in spark plug, or Spark plug and adaptor. __ 
spark plug adaptor. 

Spark plug gap too wide ____________ Spark plug ____ ___________ _ 
Wet spm·k plug _________________ __ __ Spark plug ____ ___________ _ 

Water or dirt in fueL- -------------- Fuel tank ________________ _ 
Carbmetor nozzle clogged .. --------- Carburetor nozzle ________ _ 
Cylinder port holes plugged ________ Cylinder port holes ______ _ 

Mufller plugged . - ------------------ Mufllm·_ ------------------
Magneto points out of ad justment. . Magneto points __________ _ 
Broken (open) magneto cable _______ M agneto cable ___________ _ 
Defective capacitor ___ -----------___ Magneto _________________ _ 

Engine flooded . __ ------------------ Crankcase._----------- __ _ 
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Remedy 

F ilL __ ______ _____ __ ______ _ 

Open- --------;------------

~~~~a~~~~: :::~::::::: ::::: 
Clean _________________ ___ _ 

Adjust to 0.035 in ________ _ 

Dry or replace.----------
Drain, clean, and refill 
Clean out __________ ----
Clean out___ __ _____ ::::::: 
Clean out or replace _____ _ 
Adjust gap to 0.020 in -
R eplace. _____________ ::::-
Replace __________________ _ 
Opeu and drain __________ _ 

l'ar. rcr. ---
74 
74 

47d, itom 43 
71 
79 
70 
75 
75 
77 

16e 



c. ENGI E OVERHEATS AND LACKS PowER. 

Possible cause 

Incorrect fuel mixture •.•. ..... ....•• 
Cylinder port holes partially 

plugged. 
Improper ignHion timing ...... .. .. . 
Carburetor needle valve not prop· 

er ly adjusted. 
Carbon on top of piston and inside 

of cyl inder bead. 
Wrong typo of spark plug .......... . 

Low compression __ __________ __ ____ _ 

d. ENGINE Ml FJRES. 

Possible cause 

Carburetor choke lover not in rwl· 
ning position. 

Cbafed or broken magneto high
tension cable. 

Carbw·etor needle val vc not prop
erly adjusted. 

Check Hcmcdy 

F'uol tank ...... .. ....... . . Drain and refi lL ........ .. 
ylinder port holes .... ... Clean out. ..... ...... .... . 

I gnition timing ____________ lleLime ... . . ............ . .. 
N cdle valve adjusting Reset . .. .. .. ............. . 

knob. 
Cylinder and piston head. Clean .. ...... . .. . . ....... . 

Spark plug... ... .......... Use Champion J- 11 or 
cquivuJcnt. 

om pression.......... .... Replace or clean piston 
rings. 

Check Remedy 

Choke lever. .... . ...... . .. Move forward toward en-
gine. 

Magneto cable .. .... .... . . Replace . . - -- -- -------- ----

Needle valve adjusting Reset. . .. .. ..... . . ... . ... . 
knob. 

e. ExcESSIVE Sli:IOKE Fno11r ExrrAu T. 

Possible cau Check Remedy 

Incorrect ratio of oi l to gas . .. ....... F'ucL ............... .. .... Replace with correct mix-
ture. 

Too rich a mixture in carbmotor ... . C a rb ur etor adju s ting Reset. . .. .. -- ------ -·-· --· 
knob. 

f. P ooR CYLI DEn CoMl'UESSION. 

Possible cause 

Loose cylinder bead . 

Worn or stuck piston rings ---------
Loose spark plug _________ ___ ___ ___ __ 

Ch ck 

ylindcr head nu ts and 
gask t. 

Pistor1 rings ........ ...... . 
Spark plug.---·-·---- ---· -

Remedy 

Replace gasket or tighten 
cyl inder b ad nuts. 

Replace or free rings ..... . . 
Tighten .•.. . . --- -- ----- --· 

Par. ref. 

14 
79 

92 
94 

79 

74 

79 

Par. ref. 

1Gb 

75 

94 

Par. ref. 

94 

Par. rei. 

85..t 

79 
74 
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g. P ooR C RANKCASE CouPRESSION. 

Possible cause ]JOCk nomedy Pur. ror. 

---------------------1----------------l----------------l~ 

J'auiLy gaskeL on crankcase magneLO i\ll ugncLO pluLe gus koL .. .. llcplace ...•.... ____ ..• ___ _ 
backplaLo. 

Fau!Ly carburoLor gasket. ........... OnskeL ..................• llcpluco .......••.....••.. . 

h. GENEHATOR FAILS TO DELlVER RATED VoLTAGE. 

---------------------.----------------~---------------------4. 

Possi blo cause hock I emody 

Engine not up to speed ___ l ~: nginc speed __ ----------- Adjust governor 
Engin lacks power _________________ E ngine_ ----------- - ------ Sec engine trouble chart __ 
DefecLive generator .... . . ____ ----·-. Generator. ... --------..... Roplacc ..... ---------- .••• 

~ - Gov 1~RNOll FAlLS TO OnmNJ 'J~ (ENGINE OvJms rEED). 

Possible cause C heck llomody 

Open ci rcuit in governor co il ------- Solenoid coi L ___ --------- H.opJocc governor 
Urokcn wire from generator to coiL . Connecting wi re 11. pair or ropluco .. ~~-~:::: 
Ocmcrntor rails to develop voltogo ___ Ocn rator --------------- Hcp lucc goncrntor ________ _ 

Possible cause 

Defective genera Lor ...........••.. _ 
Loose spark plug shield ............ . 
]) feCLive magneLO·enble shield ing .. 
MagnoLo-cam ground brush noL 

seating. 

hock 

0 1l raLor .... _ ....... . 
park plug shield . ....... . 

MagneLo-cable shield ing . 
lVI ogncLo-cam ground 

brush. 

llemed .v 

R place .........•.....•.. 
'J'igh tcn _ --------
Rep lace ... ________ ::.::::: 
I.ooscn or rcplaco .. ------

Par. ror. 
------..,_ 

l )ur. rur. 

-------... 

P a r. rol. 

-------
-----___ __.!... ______ .:...___ _ ____ .....!.....__ 
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CHAPTER 4 

Fl ELD MAl NTENANCE 

Section I. GENERAL 

54. General 

This chapter is wri tten pecificall y for repair mechanics or cn31vs 
concerned with field maintenance and repair. All instructions are 
complete in every detai l and keyed to ar propriate illustrations. 

55. Preliminary Inspection 

Preliminary in I ections will be made by technically qualified per
.:onnel. The equipment will be referred to field maintenance crews 
n.fter preventive maintena.nce services and technical in. pections are 
r ecorded in detail on D A. AGO Form 4G4. The use of this form is 
expla1ned in paragraph 42. This constitutes a TECHNICAL 
I SPECTION; se paragraph 4·5 and determ ine the extent of repair 
necessary. 

Section II. CLEANING AND STRIPPING 

56. Cleaning 

a. ENGINE GENERATO;l. Thorou rrhly clean the entire exterior of the 
/::) . 

unit with a clean cloth dampened with oh ent (SD) or oil (DA) . 
Do not allow the cleaning solvent to get into the bearings, fuel tank, 
or crankcase. Gasoline will not be used a a cleaning fluid for any 
pu1·pose. See parao·rar h 31b for approved cleaner . Scrape out any 
mud or dirt between cylind er cooling fin . 

b. BAG CW- 191/ PGC-1. Unfold the bag, and bru h and clean it 
with soap and 'vater. Dry thoroughly and refold. 

c. CAsE CY- 73D/ PG C- l. Remove mud and dirt from the case with 
soap and water or solvent ( D). 

d. TooLs .<\ n RuN I ' G SPARE PARTS. All tools and running spare 
par ts should be removed from the compartment in the carrying case. 
Clean the tools with solvent (SD), see that all tools are present and in 
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ENG IN E BASE ATTACH I NG NUTS 

AND WAS HERS 

TM 9 43 -20 

JJ"igtwe 20. R emo1:·ing eng·ine ana gener at01· {?·om (1'Ctmte. 

good condition (see t oo_l list, par. 6e, ~nd spare parts list, par. 6d) . 
Special tools for the eqmpment must be m order. 

57. Stripping 

Remove the engine and generator from the tubular frame as,, 
• < <• corn-plete umt . 
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a. ENGINE AND GENEHATOR REMOVAL FRoM TuBULAu FHAM::m, 

( 1) Close the fuel shut-off ·valve and disconnect the fuel line at th 
fuel shut-off valve (fig. 22) . e 

(2) Remove the nut and washer from eac~1 stud that holds th 
engine base _to the rubber-shock mountmgs (fig. 20) . Scpa~ 
rate the engme and generator from the frame. 

(3) Remove the engine from its mounting base by takino· out t l 
four screws that hold it in place (fig. 21) . 5 

le 

b. GENERATOR R EMOVAL FROM ENGINE. 

( 1) Disconnect the two lead wires from the rectifier to the electric 
governor at the governor. 

(2) Unscrew the three hexagonal head cap screws from the back 
side of the bearing adapter. 

(3) Tap the generator until it disengages from the engine crank
shaft. 



~ 

MUFFLER SCREW 
AND NUT 

e' a, 
,~, 

0 ~~ 
GENERATOR 
ATTACH ING 
SCREWS 

0 
0 0 &, Q¢00 

~ ~0 
ENGINE ATTACHING 
SCREWS 

KNURLED 
ADJUSTING 
NUT .. 

F iguTe 21. Gen e·ratot· disassem.b~ed ft·om engine. 

AIR GLEANER 

TM943-21 



C> 

rENGINE BASE 

A TTACHING SCREWS 

f M 943- 22 

jl'ig/1'/·e 22. F'HIIJJ C ((1/ Cl {•11 1Jl tank 11 88CIIII!/ !J . 

Section Ill. DISASSEMBLY 

58. General 

This sect.i~n covers compleLe disass.embly m~d cl?n.nin o· _of th e Parts 
and a sembh es of Lhe entire unit before deLmled JllSpecLwn to det . 

f L Cl. mine the extent of r epair or r eplacement o · pa1· s. 

59. Engine Disassembly 
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a. M UFFLl':n. 

(1 ) Remove Lhe two ·news and Jockwa.-hers that atLuch the 
m ufl ler to the cylin der (fig. 21). 

(2) Remove th e mufllor assemb ly from th e cng i ne. 
1). CARBU'J'ETOH-GovJo:HNOH-AIH C LEANJ;:Ji . 

(1) Remove t·h e cnrburclo r, o·ove1·nor, and ~ ~ i r cleaner as a tmi t 
:from l be eng in e (fig . 21). 

(2) l{emove Lhe fo111· screws t·h:tt hold the c:a rb11relor t o Lhc 
crankcase. L ift ofi th e cal'bureLor :tncl govet·n ot·, <md r emove 
t he ga ket. 



SUPPRESSOR 

CABLE SH IELDING--... 

SHIELD BODY---

SCREWS~ ~ 

LOCKWASHERS~ 0 

BAFFLE---

' ! 
'. 

~
!'' . 

.r~, 

~,. 

/~~~-
SPARK PLUG INSERT

CYLINDER HEAD NUTS" 

~s 

LOCKWASHERS-Q 

WA SH ERS-----+- 0 

CYLINO 

l 
~·· 

t 
MAGNETO CABLE 

J!'·imtre 23. S pa·r k plli!J , ~ liicl d., a11d O!J/.illcler li ead. . 

r;. !GNI'l' I ON CAIILl~-s i 'A H'I PLUG-B AFFLE PLATE. 

TM943-23 

(1) Un.-cr ew th e ig nition cable shi el lin o· nu t f rom the spark t:> • 

p lug sh ielcl cap (fig . 23) an d remol'e the suppressor res1stor . 
(2) U nscr ewundJ·cn!ovc th c pnrkplugshi eld ca.p. 
(3) U nscl'ew the sp ark plug from the cylinder head and remove 

t he s park pl11 g sh icld body. 
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( 4) Unscrew the four roundhead screws and loclnvashers and 
remove the cylinder head baflle plate. 

d. FLYWHEEL HousiNG-MAGNETO FLYWHEEL. 

( 1) Remove the flywheel housing (fig. 25), which i. attached by 
four screws with lockwashers. 

(2) Insert a punch (or rod) through the starter pulley, turn coun
terclockwise, and unscrew the pulley from the crankshaft 
(fig. 24). 

STAR TER PULLEY 

l''iuw·e 24. R emov ing Sta·rter Pulley. 

(3) Screw the flyvd1cel removal tool onto the crankshaft and ta 
its end with a hammer until the flywheel loosens 011 th~ 
crankshaft taper (fig. 25) . Pull on the flywheel to taL 
advantage of any crankshaft end play. Remove the flywh r~ 
from the crankshaft. ee 

e. MIIGNETO. 

( 1) Remove the magneto-cam suppressor brush (fig. 3D) , 
(2) Remove the two screws and Jockwashers that attach the 

stator plate to the backplate (fig. 39), and then remove th 
stator plate assembly after unfastening the wire end of th: 
magneto cable from around the terminal on the coil. 



(3) R emove the two screws and lockwashers that hold the back
plate to the crankcase. Remove the backplate and backplate 
gasket from the crankcase. The ignition (spark plug) cable 
and shielding will come off with the backplate. 

( 4) R emove the cam spring washer and the magneto cam by 
pulling them off the crankshaft. 

0 0 0 0 ., -~, ., ,, 
ATTACHING SCR EWS 

LOCKWASHER 
STA RT R PULLEY 

i"iU1t7·e 25. R emov ing euuiu e flywheel . 

f. CYLINDER HeAD AND CYLINDER REUOVAL Fno~1: CnANKCASE. 

(1) Remove the four Huts, lockwashers, and plain washers that 
attach the cylinder head to the cylinder and llft off the 
cylinder head. Remove the park plug insert from the cylin
der head (fig. 23). 

(2) R emove the cylinder head gasket. 
(3) Remove the four nuts that attach the cylinder to the crank

case and pu 11 off the cylinder (fig. 2G) . 
g. PISTON, PISTON RINGs, AND CoNNECTING R o n . 

(1) Working thr01wh the opening in the crankcase where the 
carburetor has been removed un crew the two cap screws ' . 
and lockwashers that hold the connecting rod beanng cap 
to the connecting rod, and remove the cap (fig. 27). Push 
the connecting rod and piston up through the crankcase. 
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~ 
I 

I 
CYLINDER STUD NUTS AND LOCK WASHERS Ti\1943-2& 

Fig?we 26. OyUnde1· disassembled t1·om cranlc('ase. 

(2) To remove the cotter pin from the piston, turn the pin 90o 
and straighten out the bulge, using a hammer and a punch. 
Then turn the pin 180° and straighten out the opposite side 
of the bulge. By using a pair of pliers, withdraw the cotter 
pin (fig. 28). Tap the piston pin from the piston. 

(3) Spread the top piston ring and remove it from the pisto 
Remove the second and third rings in the same manner. n. 

h. CnANKSHAI!"l' AND MAIN BEARINGS. The crankshaft is a one-p· 
. d d 'b . 1ece drop foro-ino- and is counterwe1ghte to re uce v1 ration. It is . 

b b • 1 b . d b l 'l ll1-stalled on two ball bearings whiCh are u ncate y t 1e 01 component 
of the fuel-oil mixture. 
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( 1) Remove the three screws and lockwashers that attach the 
crankcase adapter to the crankcase. 

(2) Screw the flywheel removal t~ol over the end of the crankshaft 
and drive the shaft-end bearmg and adapter out of the crank
case (fig. 29) . 

(3) The main bearings are pressed on the crankshaft and should 
be removed only if they are worn . (Always replace mail 

. l 1 bearing when crankshaft reqtures rep acement). To replace 
a worn bearing, place the crankshaft in an arbor press, with 
the bearing properly supported, and press off the bearing. 



F'ig1.we 2"'1. R mnov'ing connectin!J 1·od bearintf cC£p 8C1·ew.~. 

PISTON 

Ji'igm·e 28. R emoving piston p·i.n 1·eta .. in:inu cotter pin. 
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CRANKSHAFT 

CRA NKCASE 

Figure 29. Removing cranlcshatt j1·om cmnlccase ada.pte1·. 

60. Generator Disassembly 

If the generator fails to deliver current, replace it with a ne,., u . 
. ' 11lt. Do not attempt any field service. Generator GN-51-C has no brush 

commutator, or sli~ rings: Hence, there is not?ing to get out ~j 
adjustment or reqmre mamtenance. However, If at any time th 
generator requires a co~plete disassembly, proceed as follows (fig. 30) ~ 

a. Remove the rectJfier and lead assembly from the generator. 
Unfasten the two generator leads attached to the rectifier. Unscrew 
the bolt that attaches the rectifier to the generator housing. 
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b. Remove the £our Pal nuts and main nuts from the generator 
through-bolts at the end bell on the engine end by unscrewing the 
through-bolts from the outboard end. 

c. Remove the end bell at the engine end by tapping it at the outside 
edges with a block of wood or soft metal. A void damaging the 
machined surfac.es . 

..J 

..J 

"' 
~~ 

.., 
0 iil :z 

:5~ "' a: 
ifo " "' "' 

.., 
... < :z .., 
~~ ~ ii 

c 
z 

~ 
" 

"' .. 
"' 0 .. 
" z 
c 

,....~-----Z 
;;; 

d. Next, remove the fan with rubbet~ mounted spline by unscrewmg 
the two Allen-head setscL"ews n,nd pulling the fan assembly from the 
shaft. 

e. Separate the fan from the rubber mounted spline by holding the 
fan and pulling the spline straight out. 
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f. Next, remove the elecLr.ica l ouLleL ·ove1· on the out board encl. 
Thi s w ill e:xpose the lead g uard \vh ich may be removed by tak ing out 
Lhe two ·cr ews at the bottom of the outlet cav ity. 

g. After removing the lend g uard , remove Lite g 11 ard cove ring tb 
shaft screw and loosen the hexagonal head ·haf t scr ew. K eep th 
shaft from turning by hola ing th e . haf t on t·he e;no·i ne end \vith a 
wrench or pair of pliers. 'Wl1en ihi s scr ew has been removed, the 
r otor shaft will slip out of the bearin g, ] eav i n~ t he bear ing in its 
housing in the end bell. T he shaft with the bear ing plate a.ncl bear ing 
can now be withdrawn from th e gener ator f rame. 

h. The inner bearing suppor t can be separ ate l f rom the rotor in an 
arbor press. T he bearing shoul l rcmain on the rotor shaf t. 

i. Unless necessary, it is best not to d isturb the outlet end bell. If, 
however , the end bell must be remove l, remember there are leads 
fastened to it on th ~ inside, and that i t must be removed carefully , 
so that these leads Wlll not be broken. Un solder the lead clip in the 
outl et cavity after 1·emoving the lead cli p. f rom their terminals, and 
slip the leads through the hole. in the end bell. Then tap the en d 
bell, where it is joined to the stator shell , with a block of wood 01. 

soft metal to remove it fro m th e shell. Unsolder the leads from th 
binding posts on the inside of the end bell. e 

j. To remove the bearing from the end bell , rem.ove the cou t . 
f . . l } b . . 11 el -

sunk screws rom ms1c c t 1e Cal'mg r etamer washer . This ·u 
loo en both the intem al and external retain er washers. T" wth

1 

· . 1 · . ·•·P c bearmg caref ully on t 1e outs1cl e edo·e, workmg around · t . 
distr ibute the pressure equally, u ntil it fall s out. 

1 
to 

61. Muffler Disassembly 

a. R emove the nut and washer on the st ud 
body to the muffler head. 

that lwlcl s Lhe Ill fl l 
l.l C] · 

b. L ift the body from the muJrler head. 
r: . Remove the body gasket. 

62. Air Cleaner and Air Cleaner Adapter Disassembly 
(fig . 31.) 

a. Bemove the wi ng nut and washer from the top of Lhe a. i1· cleanel· 
b. Remove the cover , fi l ter element, base, and ·ork washer. · 
c. Do 11ot r emove the stt~d fro~ the a ir cleaner adap ter unless it js 

damaged and replacemen t IS req mred. 
d. R emove the adapter from the ca rbm'CLo r bo ly by l'emoving t he 

L wo screws and lockwashers. 
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VI ASHER 0 
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f"ILTER ELEMENT 
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LOCKWASHER a? 0 

SCREW---- A 
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CLAMP 
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BRACKET 

GASKET 
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TM943-ll 

Figure 81. Air cleanm·, electric govcmo1·, aml ca1·burctor 

63. Carburetor Disassembly 

Parts must be removed cparn Lcly and in order indicni eel. 
a. Separate Lh carburctm· from the electric gow rnor (figs. 31 

and 32). 
(1) Remove lhe two s rew. that hold the carburetor to the 

governo1· mounlino· bra cket. 
(2) Loosen th e cr won the LhroLtle] >ver attach d to ih solenoid 

plunger and throW shn H. 
(3) lide Lh tlnottl e ]ev r :from th LhroLtle shn ft. epnrate 

th govern or from the cm·bm·ctor. 
b. Remove lh complete main adju tmenl screw an l o-lan l as. cm

bJy from the fuel bowl. 
c. Remove th body 1·etain ino·. crew ancllockwasher and eparate 

the upper body ancl fu 1 bowl a sembli e . . 
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d. Remove the float pinion pin and f1oat from the fuel bowl. 
e. Remove the large plug screws, and then the inlet needle and seat 

and gasket assembly from the fuel bowl. 
f. Remove the idle adjustment sq;ew (20), spring, idle tube anq 

gasket. J\.lso remove the main nozzle channel-plug screw from th~ 
upper body. 

I 
~· 

g. Remove the throttle shutter shaft and le,·er assembly. 

30 
PACK IN(; 

31 
NUT 

22 

>-GAiKET 

------~--.r 32 
~------NOZZLE 

33 
O----- PLUG SCREW 

~•••o 
MAINADJU~ (I 

cC:No ~ 

29 17 // 
GASKET DRAIN PLUG 

16 
PLUG 

Fig1we -32. Carburetor, disassembled. 

64. Electric Governor 
(fig. 31) 

a. Remove the solenoid top cover and unscrew the knurled adjustino
nut to release the upper end.of theylunger return spring. The plung~ 
er, throttle lever, and sprmg w1ll drop out of the bottom of the 
governor. 
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b. Remove the two screws that hold the solenoid wire terminals to 
the bakelite terminal block Remove the upper bracket by squeezing 
it together and by pulling it up. 

c. Remove the solenoid coil through the top of the governor casting. 

65. Magneto Stator Plate and Magneto Backplate Disassembly 

a. BREAKER-POINT REMOVAL (fig. 39). 
{1) Remove the screw that holds the breaker plate to the stator 

plate. 
(2) Remove the breaker-arm wire lock spring and washer. 
( 3) L ift the breaker arm from the breaker plate. Be careful 

not to lose the coil tension spring. 
b. CAPACYI'OR REMOVAL (fig. 39) . 

(1) Remove the screw and lockwasher from the stud end of the 
capacitor. 

(2) Remove the lead and breaker-plate leaf spring. 
(3) Remove the two screws and the clamp that hold thn capacitor 

to the stator plate and take off the capacitor. 

MAGNE TO 
COIL 

BREAKER 
PLATE 

ATTACHIN G 
SCREW 

STOP SW ITCH 
SHORTING PL ATE 

li'ig·rwe 38. Magneto stator plate. 

TM 943 · 33 
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c. BACKPLATE AND CABLE DISASSEJ.V1BLY (fig. 34) . 
(1) Unscrew the shielding retaining screw and loclmut to relea~e 

the shielding from the backplate . . 
(2) Pull the cable from the shielding. 
(3) Do not remove the oil seal from the backplate unless inspe~. 

tion indicates the need for replacement. 

IELDING 

P.igtwe 34. Magneto baclcplMe, stop stcUoh, and S7Ja.1·1c phtg cable. 

Section IV. CLEANING, INSPECTION, AND REPAIR 

66. General 

This section consists o:£ detailed instructions for cleaning, insp 
ing, and checking various parts and assemblies to determine the extect~ 

· d · J • f · ent of wear or amage. It also proviCtes nr ormatiOn on whether l' . 

f I bl . . . 1 epa.ll:· or replacement o t 1e part or assem y IS reqmrec. 

67. Bag CW-191/PGC-1 

Carefully inspect the bag both inside and outside for any ev
1
·d 

. 1 ~00 of leakage. Check for nps, oose seams, loose stral)S and I1a ll 
. • • . c nc es 

and lashmg rmgs. Inspect straps and buckles to see that they ' 
I . d I. . R are uot wol'n anc are m goo cone 1t10n. eport any unsatisfact . 

condition to the officer in charge. Oiy 
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68. Case CY-739/PGC-1 

a. Remove the top from the base of the case and inspect the base 
to see that it is in good condition. Check to see that the engine gen
erator hold-down clamps are in good condition, not rusted, and that 
the springs are not stretched or broken. See that the clamps and latch 
hooks are fastened securely and that the plywood is not split, warped, 
or rotted. 

b. I nspect the spring catches on the top section of the case to see 
that they are in good condition, not rusted, that the springs are not 
stretched or broken, and that the catches are fastened securely to the 
case. Inspect the carrying handles to . ee that they are in good con
dition and se.curely fastened. Inspect the metal reinforcing corners 
to see that they are secure and undamaged. 

c. I nspect the plywood top and sides of the case to see that the ply
wood is not split, warped, rotted, or separated at the joint. Inspect 
t he t ool and spare parts compartment to see that it is in good condition 
and that the sliding door and catch function properly. 

d. I nspect the finish of the case to see that it is in sati sfa ctory con
dition. Touch up minor scratches with two light coats of paint. If 
the surface of the case is badly damaged, repaint the entire case, after 
first removing the original paint. 

69. Tools and Running Spare Parts 

a. SPARE PARTS. Check the unit packing list to see that all spare 
parts (par. 5d) are present and in new condition. 

-b. Toor.s. Check the unit packing list to see that all tools (par. 5e ) 
are present and in good, clean condition . Replace all worn or damaged 
tools. 

70. Muffler 

a. Clean the n1llfner body, stud, and head wi th sol vent ( SD) . Dry 
thoroughly. 

b. I nspect the condition of the head and body for dents, breaks, or 
cracks. Replace all defective parts. Pay particular attention to 
condition of gaskets, and if th ey are defective in any way, replace 
with new gaskets. 

71. Carburetor 

a. REED VALVE lNSI'ECTION (fig. 31). Check the carburetor reed 
valve to be sure that it seats fully. The reed is concaved approxi
mately .002 inch. To function p1•operly, the concave side of the reed 
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must seat against the baclc of the ca?'bU?'eto?'. If the reed is bent, re
place it. Remove any obstruction found under the reed. 

b. CLEANING (fig. 35) . After the carburetor is disassembled, thor
oughly wash all parts in clean solvent (SD). Remove any gum for
mation with acetone, benzine, or alcohol. Blow out the following 
three sections of the unit carefully with clean compressed air as 
follows : 

( 1) i1f ain nozzle ( Y) and air bleed vent tube ( U). It is only 
necessary to remove the main nozzle from the uper body cast
ing when replacement is r equired. 

( 2) I clle fuel supply channel ( J) . Install the idle tube ( L) and 
gasket in the upper body casting, and then place the ai.r hose 
at the open end of the idle fuel supply channel (J) at the 
point where the idle adjustment screw (D) installation is 
made. 

( 3) Fuel inlet channel (A). Place the air hose at that point of 
the fuel body where the fuel line connection is made, and 
carefully blow out the fuel inlet channel. Be certain that the 
inlet connection screen is clean and in place. 

c. INLET NEEDLE AND SEAT. A constant gasoline level in the bowl 
and all channels of the carburetor is maintained by inlet needle and 
seat assembly (C) and float (F). 

d. FLOAT SWL'".riNG. ~o check the float setting, proceed as follows: 
(1) Separate the fuel bowl assembly from the upper assembl 

and gasket (par. 63b and c). y 
(2) With the fuel bowl assembly held in the upside down positio 

then the lowest point of the float, at its free end should n, 
j~ct ~~4 of ~n inch below the rim of the fu el bov~l. If 1.!:~: 
tmg 1s reqmred, remove the float (par. 63d) and slightly b l 

. fl l b . enc the vertical -oat ever to o tam proper measurement. Wl 
inspection indicates that the fuel level continues to ~en 

fl . . t . . th . l llse 
beyond the oat ~ettm~ pom ,fremov~ 

1
- e 1nf et needle and 

seat and clean the1r seatmg sur ·aces w1t 1 a so·t cloth. :p1 · · d t 1· 1 tl h" ace the inlet needle m 1ts seat an ap very 1g 1 · y w 1lc turn · 
the inlet need~e with the tl:umb and forefinger s~veral ti1~~g 
to reseat. Remstall, then, 1f the proper fuellevel1s not 111a. s 

• • J <111-
tained, mstall a new mlet needle anet seat assembly. (Do 

. . not 
change float sett2ng fnnn manttfactu?'e?''s speczfications.) 

72. Air Cleaner 
(fig. 31) 

The air cleaner prevents dust and grit from entering the engine and 
thus causes wear to moving parts of the unit. If the engine is operated 
·under extremely severe, dusty conditions, remove the cover and brush 
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Fi!7!t1·e 35. Carburet01·, cross·sectiona~ 'View. 

A Fuel Inlet Screen 
B Fuel Inlet Supply Channel 
c Inlet Needle and Seal 
D Fuel Bowl Plug Screw 
E Float Setting 
F Float 
G Throttle Shutter 
H Idle Fuel Discharge Ports 
J Idle Fuel Channel 
K Fuel Bowl Air Vent 
L Idle Tube 
M Idle Tube Fuel Outlet Orifice 
N Idle Tube Gasket 
0 Idle Adjustment Screw 
p Idle Air Bleed Supply Channels 
Q Choke Shutter 
R Venturi 
s Body Gasket 
T Main Adjustment Screw 
u Main Nonie Air Bleed Tube 
v Fuel Bowl Drain Screw 
W Main Fuel Adjustment Orifice 
X Ma in Nonie Channel Plug Screw 
y Main Nonie 

TM 943-35 
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dust accumul ations from the fi ller elemenL 1·ery 2 hours. Du not 
lip filter element in oil. \ ¥ hen operating cond itions arc normal, clean 

the element every 56 hours. Examine the fi l ter element periodically 
to see that no openings are present which m ight allow entry of foreign 
material. Replace clogged or damaged clement. 

73. Electric Governor 
(fig. 31) 

a. Check the govcn1 or sol0noid for open circuit and damaged wires. 
Replace if necessary. 

b. Check the solenoid pl unger for out-of-round and easy pa ·sage 
through solenoid. 

FLOAT ----------~ 

FLOAT LEVER 
TANG 

/; 
F'i{}ur e 36. Ca r!Jurel o1· ttout-lavel arJ,jnstment. 

1 

TM 943-3s 

c. Check the plung01· r eturn spring. \..ll co il s must close. R 
eplace 

spring as follo1vs: 
(1) \~Tith a smaJl pun ·h, drive out tl_10 upper brass pin i 

J 
· n the 

plunger and remove t 1e sprmg. 
(2) Insert the large end of the new sr ring in the p luno·e , 

install the brass p.iH in the pl ung. ·e r and through loop il allld 
. L ' l 1 l . n t le ]ower end of the. prmg. 1g 1t y peen t 1c p111 ends to 
. l ('(_• . l ecul'e them and file Lhe pm one · SUJI1CJent y to sc urc ne e 

clearance. saty 

d. Check the plunger linkage and the attache 1 throlLle lever t 
that the parts work freely and do not bind. 

0 
see 

74. Spark Plug 

Clean the spark plug with solvent ( SD) and set the gap to .035 inch 
(fig. 37). Make the adjustment by bending the side electrode only. 
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SPARK 

TM 943-:HJ 

i"igur .rt. Clteukilt!J ·park plug vap. 

If the porcelain is cmcked or broken , replace the plug. If the gasket 
is not in o-ood condition , r t' placc with new gasket. \Vh n replacing 
the plug, usc a hamp ion tT- 11 spark pl ug (or on in equivalent heat 
range) . Remove and cli .'card th e termi nal nuL beJore in. tallin o· the 
5hield cap. Te.t the sp tu·k pltw as Jollow : 

a. Lay the spark r)l uo· metal body on th tubnlnr Jram e. Unscrew 
b • 

the packing nut from the .. b ielcl cap. Hold the magnt'to cable . o 
that the spring at the cncl of Lhc able tou hes the park plug termin al. 

b. pin the eng in e with th e starling rope and waf ·h Jor . park at 

plug point . 
c. If no spark occur at Lh plug points, remo,· the ignition cable 

irom the plu o- and check Llw mao-neto. If the magneto is operating 
properly, clean, re-gap, or replace the park plng and rete. t. 

75. Magneto 
(fig. 38) 

a. Inspection and te Lino- of the n1<1gneto spark mu L be mad e with 
the magHeto a . em bled to the eng in e. 

b. Remove the m~wneto cable from the park plug and hold the 
end of the suppre. sor about %6 inch away from a point on the engine 
or f1·am . Spin Lh engi n with the tarting r pe and watch for a 
!'park at the end of the ignition cable. The . pa rk pluo- mu t be re-
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SPARK PLUG WITH GASKET 

Il'iu rw e .~8. Clr eck iny nwunel o spark. 

Fiuw·e 89 . .Adjusting magneto ureake1· poin ts. 



moved so the engine 'vill spin freely. If the magneto is operating 
properly, a spark should jump the gap. If a spark, strong enough to 
jump the gap, is not produced, check the magneto points and ca
pacitor. Also inspect the magneto cable carefully to be sure that it 
is connected properly and i. in good condition. If the magneto does 
not generate a satisf::tctory spark, check the following : 

(1) Check the breaker points (par. 76) . 
(2) Check the capacitor and replace if necessary (par. 77). 
(3) If magneto is defective, replace entire magneto (par. 78) . 

76. Breaker-point Inspection 

If either contact point is badly pitted or worn away, replace both 
points at the same time to assure satisfactory operation. Replace 
breaker points as follows : 

a. Remove breaker points (par. 65a). 
b. Install 11ew breaker poi11ts (par. 86) . 

77. Magneto Capacitor Inspection 

If no spark or a weak spark occurs after the magneto points have 
been replaced, the trouble may be in the capacitor. Replace the 
capacitor in place of extensive capacitor testing. 

a. Remove capacitor (par. 65b). 
b. Replace capacitor (par. 86). 

78. Magneto Coil Testing 

If no spark occurs after magneto points and magneto capacitor 
have been replaced, the magneto coil is probably defective. In place 
of extensive coil tests, replace the entire magneto assembly as follows: 

a. Remove magneto (par. 59e) . 
b. Replace new magneto (par. 86) . 

79. Cylinder, Piston, Piston Rings, and Connecting Rod 
Inspection 

a. GENEHAL. The piston is made of a special aluminum alloy which 
is very light . The standard clearance between the piston skirt and 
cylinder is .0025 to .0035 inch to compensate for the expansion of the 
hot piston. The lands of the piston are smaller than the skirt to allow 
for greater expan ion at the piston head. Three compression piston 
rings are used. The connecting rod is made of a special bronze 
material and uses no inserts. The piston pin end of the rod has a 
needle bearing. 
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b. CLEANING AND INSPECTION. Clean all carbon from the pistol, 
head and piston ring grooves. Clea1i the piston ~nd rings in solvent 
( SD). Thoroughly clean the piston grooves. Inspect the pistol\ 
for cracks and condition of grooves and ring lands. If there are ans 
cracks or chips, the piston should be replaced. Clean the connectin€t 
rod bearings with solvent (SD) and in ·pect them for excessive wea:t
or defects. If a connecting rod bearing is worn or defective, replac~ 
the entjre rod. Make a check of the engine exhaust port holes anQ. 
intake port holes to remove carbon deposits that have built up at 
these points (figs. ,15 and 16). Carbon deposits in the exhaust anQ. 
intake port holes restrict the passage of gases to and from the cylindel.' 
and reduce power output. Clean all dirt and oil out of the air passage~ 
in the cylinder-cooling fins. Clean the cylinder in solvent (SD), 
Check all clearances and tolerances as follows: 
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(1) Insert the skirt of the piston in the cylinder with the piston. 
pin in its normal direction and measure the clearance at the 
bottom of the skirt at a point goo from the axis of the pist.o'n. 
pin (fig. 40). This clearance should be from .0025 to .0035 
inch. Remove the piston from the cylinder. and measure the 
diameter of the piston skirt at goo from the axis of the pin. 
If the skirt is less than 1,gg3 inches, replace the pistpn. 

(2) Take several readings of the inside diametf)r of the cylinder 
wall with an inside micrometer. Take the readings at points 
from top to bottom of the space in which the piston travels, 
both parallel to the crankshaft and at right angles to it. 
Standard cylinder bore is 2.0010 to 2.0015 inches. If the 
micrometer reading of the standard bore is exceeded by .005 
inch, or if it is more than .003 inch out-of-round, replace the 
cylinder. Inspect the inside of the cylind!'lr wall for marks. 
If it is seriously scored or marred, repla9e the cylinder. 

(3) Insert a piston ring in the cylinder. (Use the piston to push 
the ring in.) Check the gap between the ends of the piston 
ring with a feeler gage (fig. 41). If this gap measures more 
than .030 inch, discard the ring. Before installing a new 
ring, check the gap. If there is not at least .010-inch clear
ance between the ends of the ·new rings, file the ends of the 
ring until this clearance is obtained. Check each piston ring 
in this manner. 

( 4) Spread each piston ring with a ring spreading tool and slip 
the ring over the piston and into its groove. Rings must 
move freely in the piston grooves. Check clearance between 
the ring and the piston land with the feeler gage (fig. 42). 
This side clearance should be .004 to .006 inch. If the piston 
ring grooves are worn to .008 inch or more (side clearance), 



., 

TO PISTON PIN 

Tt.4 943-40 

Fivm·e 40. Oheclcin!} 1Yiston. slci ·rt. clea.mnce ·in cyl·inder. 

replace the piston or rings, whichever is required to obtain 
proper fit. 

( 5) Check the piston pin for wear. If the piston pin is worn to 
.002 inch or more from the new diameter, .3751 to .3753 inch, 
replace the pin. The piston pin should be a light tap fit in 
the piston. If the piston pin is loose, the cotter pin will 
shear off. 

(6) Install the connecting rod on the crankshaft. The bearing 
should fit without noticeable looseness and should not bind 
even when dry. If the connecting rod bearing is loose on the 
crankshaft, remove the connecting rod cap and file the mating 
surfaces. · Keep the surfaces perfectly flat and even, and file 
until the proper fit is secured. In fitting the cap, always be 
sure to assemble it to the connecting rod with t~1 e matching 
marks on the sa.me side. 
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INgu1·e 41. Oheckiug pis/on 1·ing gap. 

80. Crankshaft and Main Bearings Inspection 

a. After the main bearings have b en removed, cover them carefully 
(if they are to be re-used) to keep du t and dirt out of the ball race . 
Bearings must be thoroughly cleaned with solvent ( D) and arefully 
dried before being reinstalled. 

b. Check the crank pin diameter (diameter should be .62u0 to .6235 
inch). Crank pin width should be .8120 to .8170 in h. In pcct tho 
crank pin. If it is roughened or groov d, replace the crankshift. 
Inspect the keyway of the crankshaft and if the shaft has been chipped 
~tt these points, replace the ctankshaft. 
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81. Cylinder Head and Spark Plug Insert Inspection 

a. Scrape and blow accumnlated dirt and oil out of the air passages 
in t he cylinder head fin s. The e must allow free circulation of air to 
prevent overhealing of the engine. 

b. Scrape and clean carbon d I osit from the insi le of the cylinder 
head and wash the head thorouo-hly in solvent (SD) . Inspect the 
spark plug insert. Be su re it is clean and thread Me not stripped. 
Clean in solvent ( SD) after poking out any dirt or carbon in the 
small holes. 

c. Examine the cylinder head o·a ket and replace if burned, torn, 
or damaged. 

82. Generator Cleaning and Inspection 

If the generator fai ls to deliver current, replace it with a new unit 
as extensive testing of lhe re t ifier an l field windings are beyond the 
scope of th fie ld service. H th generator i eli assembled as outlined 
in paragraph GO cleaning and in pection may be accomplished as 
foll ows : 

a. Clean the end shields with solvent ( D), but do not get solvent 
on any of the wires. Brush a cumulations of dirt or oil out of the 
windings and stator. Clean the rotor in solvent ( SD). 

b. The two end bearing are louble- eal, prelubricate l ball bear
ings, anl hou ld not be cleaned in solvent ( D) . If the bearings 
ure defective, r place them. N lubricant is neces ary on the bearin!IS. 

c. The fan, with rubber mounted spline, is cleaned 'vith solvent 
( SD) and thoroughly dried immediately. Check the rubber mount
ings. Replace if clefe tiv . Keep oil away from mountings. Check 
threads for Allen-head lockscrews. 

83. Engine Specifications, Fits, and Tolerances 
Spark plug gap ______________________ 0.035 inch . 
Magneto point, gap __________________ 0.020 inch. 
Piston skirt diameter_________________ 1. 99 0 to 1. 99 5 inches. 
Piston skirt and cylinder cl arancc _____ 0.0025 to 0.0035 inch. 
Piston r ing gap ___ __ _________________ 0.010 t,o 0.030 inch. 
Piston ring to land side clearanc ______ 0.004 to 0.006 inch. 
Piston pi n diameter __________________ 0.3751 to 0.3753 inch. 
P i. ton pin bore in pis ton _____________ 0.3750 to 0.3753 inch. 
Piston p in clearance in piston __ ______ _ 0.0002 to 0.0003 inch. 
Cylinder bore _______________________ 2.001 t,o 2.0015 inche. 

::vtaximum Wtlar tolerance on cy li nder 
bore ___ __ _______ __ ______ ______ ___ 0.005 inch. 

) Jaximum out-of-round tolerance ______ 0.003 inch. 
Crank pin diameter_ _________________ 0.6230 to 0.6235 inch. 
Crank pin width _______ ______ ____ ____ 0.8120 t,o 0. 170 inch. 

Connecting roc! bearing clearance (c rank 
pin end) ______________ - ---------- 0.0025 to 0.0035 inch. 
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Figu1'e 42. Checking piston 1·ing side clearance. 

Section V. REASSEMBLY 

84. General 

This section covers complete reassembly of Engine Generatoi· 
PU-181/ PGC-1 after detailed inspection and repair or replacement 
o:f defective parts. Adjustments and final testing o:f the engine gen
erator power unit a:fter reassembly are covered in section VI and 
section VII. 
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85. Engine Reassembly 

' I 

a. CnANKSHAF'l' AND MAIN BJ•:AmNGS (fig. 43). 
(1) Press the old bearings or replacement bearings·on the crank

shaft. This must be done on a press, and the bearings must 
be properly supported. 

(Z) Press the crankea.se adapter over the bearing on the splined 
end of the crankshaft. 

(3) Replace the crankcase adapter gasket and install the crank
shaft assembly in the crankcase. This will be a light drive 
fit. Avoid cocking the bearing when inserting it in the 

' crankcase. Attach the adapter to the crankcase with the 
three screws andloekwa hers. 

b. PISTON, PISTON RINGs, AND CoNNECTING Ron (fig. 44). '~Then 
all parts have been cleaned a11<l inspected and defective part: replaced, 
reassemble the piston ring. and the connecting rod as follows: 

(1) Spread the piston rings and install them in the piston grooves. 
If the old rings are being re-used, transpose them by installing 
the bottom ring in the top groove and the top ring in the 
bottom groove. 

(2) Position the connecting rod in the piston and install the 
piston pin. This should be · a light tap fit. If the piston 
pin is loose in the piston, it will . hea r the cotter pin. Side 
movement of the pin nmy occur and cut grooves in the cylin
der liner. Install a 11ew cotter pin to Jock the piston pin 
in the piston. Spread the center of the cotter pin with a 
sharp V-shaped tool after the pin is in place. · 

(3) After the piston and the connecting rod a.re joined, remove 
the connecting t·od ca p antl assemble the connecting rod to the 
crankshaft through the opening in the crankcase. The port 
in the side of the piston must face toward the flywheel end of 
the crankshaft:. Use a. socket wrench to tighten the two cap 
screws and lockwashers (fig. 27). 

o. CYLINDER AND Pi sTON Assl~Mm.Y. After the pi ston and the con
necting rod have been assembled and fitted to the crankshaft, place the 
cylinder gasket in position on the cranKcase studs. Make sure that the 
port in the side of the piston and the hump or baffle on the piston head 
are on the flywh eel side and then slide the cylinder over the piston. 
Turn the cylinder so that the intake passage cover plate faces the fly
wheel end of the crankshaft and lower the cylinder onto the studs (fig. 
26). Place a lockwasher on each stud and then install and tighten the 
stud nuts. Tighten these nuts alternately, a little at a time. 
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ADAPTER 

CRANKCASE 

Figw·e .n. Oranl;case adapter, crcmlcshaf t , and crankshaft bearing, Temo-r;ed from crankcas • . 
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MATCH ING MARKS 
TM 943-44 

d. GYLJ N JH1H JlJ.:.1J> .\:\'D CYLIX IH~ H .\ ssJ-:)1 BI ,Y (fig . 23) . 
(1) CoaL both s id es oJ lh • cy linder heacl g<l k l \Yith grea.e ancl 

pla ce lhe gaskPL on lop of th e cy linder. IJ !he ga sk t whi ch 
1ras rrnwn' d is <lama gt•d or ben!, rr pla ·e it " ·ith :t 11 w one. 
P ia e th ('ylinc1Pr lll' :HI ove r th e sLucl s and on Lhe cy linder 
head gasket. 

(2) I11 sc rl a phin \I'Hslwr a nd loc kll'a sher over cnch st ud a1Hl 
in stall Lhc cylindPl' head n1d s. Tighten the cylinder head 
lllll. eve nly, a liUlc a! :t lime " ·hile the engine is ·old. 
Tigh! r n mil s in dingo n:lll y opposi iP p:1irs. 

P . .:\L\C: N I·~TO R~-:I NSTAI ,l , . \ ' I ' I ON '1'0 E;-W I :\1 ·~ . 

"f)! C. .l!'or I'('HSS('lllhly or lll:l g'IH'IO. S('P p:Jrngrnph SG. 

( 1) Ins!all !ht> lla('kplnl e ( wi!h ignition eablc and shi elding 
alta,('hecl ) (fig. 3~) on !he eng ine crankcase " ·i!h the L"·o 
S<TCI\'S and loc:klnsll t'rs. sp n nell' gnske! i I' !he old (raskeL is 
clc fpcli ve. 

(2) Pu sh the mag11 elo (' Hill on !o !lw crankshaft. The g uid e on 
the cam slides in !he k<•yway on t he crankshaft. S lide Lhc 
mag neto- nm wa. li cr on to th e shaH. 

( !3) Rri nsl n 11 ll1 c magn eto-ca m, l 'H rhon g round brt1 sh on the back
phd·e. 

(4) Tn stall !IH' 1Wtg11 r!o nssP nli>ly ( fig. ;1:~) on the backp lat e with 
!hP two serPws nncl lockwa sli crs. onnecL lh io·ni lion cable 
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to the lead wire on the coil. Timet he mngneto ill ac ordance 
with the instru ct ions in paragraph 93. 

f . S rARK PLUG I NSERT, Ru' FLE, PAH I\: P r. G ( fig. 23) . \.fte1· th e 
magneto has been t imed, perforlll the fo ll ow ing f 1111 ctions: 

(1) Screw the spar k plug in sert into Lhe cy linder hen l. 
(2) Utach the cyli nder head baffle wi th the :fo 11 r screws and Jock

washers. 
(3) With the spark p l11 g g asket in p lac on tl JC sp;t rk plug, in ert 

the plug through tl1 e shi eld body and in stall iL in the spark 
plug inser t. 

( 4) Screw the spark plug sh ield cap to th e sh ielcl body. 
(5) Screw the nu t on Lhe magneto-cable shi e lding on to Lhe shield 

cap after pushing the supprc.-sor re.-i ·Lo r and mao·neto cable 
into the shi eld ·a p. 

g. MA GNET O FJ,YWHJD IDL AN D M.\ ClN J~To FLYWJnmr. IIou l NG (fig . . 2± 
nncl25). 

(1) In tall the fl ywheel on t he crankshn ft ; se Lh ~Lt Lh e flywh eel 
key is positioned p roperly in Lh e keywny on t·he cranksh aft 
and f1ywheel. 

(2) R eplace t he sbt rt er pull ey a nd wa sl1 e1'. Sc rew th e pu lley 
up tight aga inst the fl ywhe 1 by in. erli ng a pun h or ste 1 
rod through the p ull ey fo r leverage. 

(3) Install the ma o· ncto fl y wh eel housing assembly with three 
screws and lockwashers. 

h. MUJo'FLER. 

(1) P lace the muffler gasket on the m uffler head. 
(2) Attach the m uffier body to the muffler head with the nut and 

washer. 
(:)) Put two Jockwa .·hers 011 (lac- It of the nndll er moun t ing screws. 

In ·ert the cr ew.- thro11 gh t he holes in Lh monnt-ino· flange, 
place the gasket in posit ion, and atLnch the mufller assembly 
to the cylinder. 

i . CA RBURET OR, Gov JmNCm, ANn A 1H Gr.1~ ,\ NEH . Thes thre part are 
insta ll ed to the engin e as a un it. 

No te. l!'or re~ ssc n1bl y or ca rb nrctor, go i'Crno r, a nd air e lcancr , ce pam
graph 87. 
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(1) Place a Jock washer on ea ·h o:f the fou r cn,rbureto r, mounting 
, crews, in sert th e crews tlll'otwh the hole. in the carburetor 

0 

mounting flange, and pla ce the mounting gasket in I osition_ 
(2 ) D etermine wh ich .i s the top of the enrr.ine and insta ll the 

carburetor , govem or, and air cleaner assembly so that t he 
governor and a i1 · cl aner are pointinrr up. Tighten the 
mounting screws ecurely. 



J· ENGINE R r.:.1 sF.l\I rnJY To Mo NT t"TG n., E (fig . 21) . 
( 1) Rca s. emble th e enginP to the angle iron ba e by using :four· 

cap scr ew. · and eight lockwnshers. 
(2) Attach the m u/ll pr to the mufl ler support bracket on the 

eno-ine base by us ing the screw, nut, and lockwasher provided. 

86. Magneto Stator Plate and Magneto Backplate Assembly 
(fig. 34) 

a. B .I C:JU'LATJ•: AND A BL r~ . 

(1) Pre the oi l ea l int th e mag neto backplate. 
(:2) P 11 h the ma g neto cable in to the cabl e shi elding. Insert th e 

SUJ pre.·sor into the spark plug cncl of th cab le . hi elding. 
(3 ) Push the ·able shi elding into the backplat and tighten 

th retaining sc rew and locknut. 
b. TATOH PrJA'r'g A ss r<:M BJJY. If b reaker point and th e capncito1· 

]~ave been rcn10ved, rein.-t a ll them a: foll ow.' (fig. :3;3): 
( 1) P la ·e the lll'eakc r plat e in pos iti on on th e stator p late, wiil1 

th e breaker-;u·n1 mounting pin pa sing through the inn er 
ho le in the breaker p lnte . Sccu r it by in :e rting the s r ew 
an l lock\\'a sher th rough th othe1· hol e in th brPttker plnte. 

(2) Mo 11 nt l he ·apacitor to Lh e stator plate ,,·ith the lamp and 

(3 ) 

(4-) 

(5) 

s Tew.- provided . Do not ti ght en the capacitor lamp scr \\' 
at this Lime. 
P la ·e th e p r imary lead f'rom th e mao-ncto co il on the stud on 
the end of the capncitor ; place on en 1 of the 1 af sp ring over 
the pr ima ry lea d and sec ure it 11· ith th nuL and lockwa h er. 
P la e these ·o ncl len·l l' rom th e coil und r the hea d of the 
inner ·ar a ·itor la rnp sc rew. 
S lid th e ·apa itor into pos ition and tighten Lhe clami screw 
·e ·r11 ·ely . B efore tight ening the inner clamp . c rew in tal l 
the breaker a rm 011 its mountin g stud. C'onL Lhe mou nting 
stud w.ith grease and be sur Lo in stall a \\'asher both un ler 
and on Lop o:f Lh a rm. B end th e g round lead that prol ru le. 
fr m Lhe brenker arm : llHrply to th right and th en form a 
loop in thi s wi r e. R emove th e inner capa ilo r ·l nmp . crew 
and cure the nd of th e breaker-ann lead und er lhe h ead of 
th is s r w. He pla ce the. cr ew anl tio-htcn it . ec urely. The 
bend in Lhe breaker-arm 1 acl is .important to prevent up an l 
down movem nt. 
S l ip th lock spring in the g roove in the top of the breaker 
an n mount ing stud ancl a ]ju t th e breaker -po int gap n · in 
stru cted in paragraph D2. 

79 



7. Carburetor, Air Cleaner, and Governor Reassembl y 
(J-ig. 31) 

a. Am CLEAN J•~ H AND Au~ CLt~A NI~ H AD.\I''J' tm. 

( I ) Screw the air clenn er stud int o thr air ·leaner eluo1Y. 
(2) Phce Lhe co rk wa sher, base, and filt er cletn ent over the tud 

on the elbow. 
(3) SJicle th e air ·l ean er cover ovr1· til l' fi lter and dow n onto the 

base. 
(4-) Attach the ·over with til e washer ancl wing nut. 

b. CAJWURETOH RJ<:ASt;J~ILHLY (fi g. :3~) . RPassc mbl c the cal'lmr tor 
,S :foli O\VS : 

( l ) Replace the throLtle . hutt er ( :36), shaft ancl leYcr a. eml.Jh
(34) in th e body (1). The sp1·ing (35) h olds th Lhrottie 
·hutter open. 

(2) Install Lh e icll e:tdjllstm cnt sc rew (20),s pring (2 I),idletttb 
(22), gasket (23), and th main nozz l • (:3~) and channel Plno
crew (33) in the upper bo ly (1). 

(3) Repla ·e th e in let n edl e, and se<tt with thl' gasket (25) in the 
fuel bowl (16 ). R eplace the lct rge plug scrrw (10). 

(4) Replace th e float (H) in Lh • float bow] '"ith the fl oat lever 
p in (15). 

(5) Fast ell tTw uppe1· body (J) to the fu l bo1r l (16) with fonr 
scrcw_s and loekwashers. Be sur to r epla ·e th n·;-t. k t (3 ) 
and t1ghten th e . crew se ·Ul'ely. 

(G) Replace the nwin aclju stm nt scr w (27 ) u.nd the gland Q _ 

sembly (28) in th e lower bod y. 
(7) Fasten the ai r ·lean er 0lbow to the '<t. rbur tor with two re\v 

and lockwasher . 
c. Et-E ' t'Rt • GovEnNOH (fig. :H). ~\ ssP mlJl c the electri c gov rnor n 

follows : 
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(1) If a new pl11nge r spring is being instnlled, in cr t Lhe ne\y 
pr ing with th e loop encl in the plunger. Ins! n ll the bra , 

p in by pas·ing it through Lit e loop in tlt e end of th spt·ino-. ~ 

and li ghtly peen Lhe encl. · oft lw pin. A rt er peemng th end 
of the p in , file lhem flu sh wit It th e plunger .· urface. 

("' ) Hold the o·overn or housing with tltc ma C" hine I coll ar up and 
insert Ut e solenoid co i I in th e ltottsi ng. Two I a.l s come ont 
of the bottom of the ·oil. 'L'l1 c.·e lead. · musL b pn sed through 
the housin g before th e co il i. · pu shed into place. 

(o) Insert the mountin g lip on on leg of Lh e spl'ing hano-er in one 
of the holes on the ins ide of llll' machined collar of Lh hou 
ino· and squ eeze the otl1cr leg in until it ·an be snapr eel into 
th e other hole in t he coll ft.r. 

(4) Push the plunger and plunger . pring up through the sol noitl 



co i 1 and hook the upper end of the plunger spring to the bot
f·om of the plunger ad justing screw. Pa the screw through 
th e hole in the spring hanger an l screw on the knurled ad
justing nut. 

( 5) P l n e the terminals of the solenoid coil leads on the screws 
whi ch are provided to secure them to the bakelite b.lock at
tat:hecl to the govem or body and place the scr ew mto the 
block. 

(G) 

(7) 

(8) 

Install the carburetor a.nd governor mounting bracket on the 
engme. 
Loosen !he clamping scr ew on the throttl e arm and lide the 
n.1·m onto th e throttle shaft. 
A dj u. t the govern or a. instructed in paragraph 95. 

88. Generator Reassembly 

To r ea. semble th e o·enerntm· after complete overhaul , proceed as 
:follows : 

a. Press one of the ball bearings into the outlet end bell. Apply 
pres Ul'e on the outer ring of the bearing only. 

b. T'vo retainer washer · ar c provided to hold the outboard bearino· 
in place. These '"a her are ecured by two flathead machine screws, 
the heads of whi ch are ·oun ter unk into the inne1· washer . Insert the 
screws through the co unter. unk hole. from the inside and pull them 
up Lightly . 

c. Pas. Lhe foUl' lead s from the. ta.tor assembly through the rubber 
gro111met in. the end bell. Solder the terminals to the ends of the 
wires. Solder the spade t:n e te rminal to the wire which have the 
red tracer and yell ow t1 ·acm·. older the other two terminals to the 
wires which have the black trn.t:e r and green tracer. 

d. ec that Lhe rectifier ·onnection lead. are brought out through 
th e1·ubbcr g rommet in the m<tin genera tor sh 11. These leads must be 
soldered to two solder lu o·s on the recbfier after it is attached to the 
generator. 

e. Press Lhe inboard be<n·ino· in to Lhe inner bearino· support (inter-
]
. e. e. 

me( l<'tte end bell). Apply p1· · Ul'e only to the outer ring of the 
bar ing . 

f. P lace the o11 tboard ncl bell in position on the stator shell and 
inser t the gener ator rotor through Lhe inboar l end of Lhe generator. 
Mnke snre lha t the r otol· is in. cr led with the tapped end of the shaft 
a.t the outboard end. 

g. Pln ce Lhe inner bearing support in position and make sure that 
Lhe holes for the through-bolts are lined up con ectly. Press the 
be~tt ing uppor t securely into the main generator shell. 

h. Insert the J'otor haft J'etaining cre'v and lockwa sher in the 
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tapped eml of the rotor sha_ft through th e 01 1Llrt c tvit _r _nnd tighten it 
.ecurely. Instrtll the retam r gun rcl over lhe retn111111 g crew an~ 
secure it with the two scre,vs I rovicled. 

i. ReJe1· to fig ur 12 n,ncl co nnect the genent or out pu t lend to th%_ 
output receptacle Jor the voltage clcsirccl. Mount the 1·ec ptacle t~ 
the outlet cover and install Lh cover. 

j. Turn the rotor shaft so that the keyway is up and plfl • the haJf, 
11100n key in the keyway. S lide the fan onto the shaJt. Mak • m·~ 
th n.t. the key is ·eatecl properly and insert one of the Allen-head eL 
·crews in the reces.· i n the fnn and dri ve it clown Ligh tly. Inser t th~ 

second All en-head seLscrew in the same hole and tighten it . ecurely. 
lc. Insert the six rubbe1· bush ings in the hole in the hub of Lhe fan 

and press them in fl ush. Inser t the . ix p in in the plined couplin g 
plate into tlte holes in the ·ix rubber bu. hin o· and press th e coupl ing 
plate in as fa r as i t. will go. 

t. Place the inboa rd end bell in po. ition and Lap iL into pbce. Make 
sure thn.t the ho les for the throurrh -boH. arc lined up and that the 
tapped 1·e ti. fi er mo un t ing hole is nL Lh lop. ] ns rL the four through
l.~o l t s from Lhe outboa rd end and place Lhc washer., lockwashers, and 
one nut on each through-bolt. Tighl n the through -bolt nu ts oTad
ually, tu rn ing alternate n uts a littl e at a time unLi l the end bells are 
pull ed ,ecurely into place. Inslall th e locknul s on lh through-bolts 
and pull them up tio·htly. 

m. Install t·he re ·t ifi er on the lop oJ the generator an d secure it with 
the screw prov ided. older the bvo leads to the solderillg lugs on 
the rectifi er. Com1ect the t 11"0 lead.· 011 the rect ifier to Lhe terminal 
block on th e ele -tric governor. 

89. Generator Reassembly to Eng ine 
(fig. 21) 

a. Engage the female spllne of th ·oup ling on Lhe ge nm·ator w ith 
the male spli ne on the crankshaft of th e eng ine. Push th e generator 
on as Jar rt possible nnd line up the lln·ce hoi .- in the generator with 
the three holes in the beari ns ncl apter. 

b. Secure the generator to the adnpter wiLh three hexagonal h ead 
cap screws, nuts, and lockwasher .-. 

c. The two lead wires h om I he ·rect ifi er conn ect lo I he two terminal 
screws on the bakel ite term inn ! blo ·k on the gove rnor body. 

90. Generator and Engine Reassembly to Tubular Frame 
(fig. 20) 

a. Slide the eng ine, generator, nnd angle iro n ba. e a scmbly into 
the tub ular fnnn e and onto ih e r ubber-shock mount ing . L ine 11p the 
holes in the ang le iron base wil h the hol e. in the l."l dJbcr mo unting:. 
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b. Place a plain wa her on ach of t he mounting crew and pass 
the screws up throuo·h the rubber mountings !tncl anrrle iron ba . e. 
Place a lockwasher on each of the crews and install the nuts on the 
screws. 

c. In . ta.Jl the fuel line from the f uel tank fitting to the fitting on 
Lhe carbm·etor float bow 1. 

cl. Mak ure that th e g round st rap · on oppo ite corn ers are attached 
to the mountin g screws. 

Section VI. ADJUSTMENTS 

91. General 

Thi c Lion includes all atlju tments ne e sn ry before the final 
testing of th e equipment after rea sembly, as le ·cri bed in section V. 
The in stru ·Li on covcn~d a1·e as Joll ows: 

a. The setting of m ng ncto breaker point and timin g of th engine. 
b. The r gula t ion a nd sett in g of all carburetor adjustm nts. 
c. Aclj u tlllentancLetL il g felectri co-overnor. 

92. Magneto Breaker Points and Magneto Timing 
(fig. 39) 

When in talling the magneto to the engine or in stalling breaker 
[)oints, p rform the foll ow in o· or era Lions in the order o·iven : 

a. To adjust the breaker points, crank the engine clo lnvise, by 
h:wd, un t il the b1·eaker poin t. are f ully opene l or until the breaker
ann fiber en l that rid - on the ca m is at the hio·hest I oint on the 
cam. 

Note. T he hi ghest point on t he cam i · th end of the fl at por tion of the cam 
which PflS. es und er the b1·en kcr -a rm (ibcr as lhe engine is turn cl clockwise. The 
breal,er-a n n fiber must rest on thi. point when measuring the breaker-point gap. 

b. Loosen the crew which holds the breaker plate in position and 
move the p late np or down, a 11ec , ary, to obtain proper point 
opening. 

c. Mea m e tho point op n ing wi Lh ;t feeler o·age. The correct 
open ing is .020 inch . 

cl. After the sett in g i <tccompli he l , tighten th e lockscrew. 
Hecheck the po in t gap a"flc r Lio·h L nin g the lock. cr w. Lubri ttte the 
cam (par. 23) . 

Nolr. Mnkc the brea ker-plntc :selLing onl y in tbe manner prescribed above. 
Never lOOkc n lil co nlncL on t il e plat' no1· bend lhe brcnker-fl l'lll . 
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93. Magneto Timing 
(fig. 45) 

When installing a magneto or replacing the breaker points, the 
engine and magneto must be timed as follows: 

a. Check the breaker-contact-point opening (par. 92). 
b. Remove the spark plug shield cap, spark plug, and spark plug 

shield body. Also, remove the cylinder head baffie and the cylinder 
head spark plug insert. The spark plug insert must be removed so 
that the timing gage can be in. erted into the cylinder head. 

/~ 
SPARK PLUG INSERT REMOVED 

Fif}'ll.'/' 0 45. Gli eolci'llg 111UfJI1 Cto UlllillfJ 10 i l h timi1tfJ gage. 

c. Insert the timing gage furnished with the equipment in the spark 
plug hole and cylinder head until it touches the top of the piston. If 
uecessary, crank the engine slightly until the lowe?' edge of the recess 
on the gage is flush with the top of the spttrk plug hole. Withdraw 
the gage. 

ct. Crank the engine against the direction of rotation auout 14 turn. 
Again insert the gage through the spark plug hole until it touches the 
top of, the piston. Then crank the engine in the direction of rotation 
until the top edge of the recess in the ga,ge in flush 'vith the top of 
the spark plug hole. 
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e. Loosen the stator plate screv;rs and move the stator plate until the 
breaker points begin to break. Tighten the plate screws. 

f. Recheck to determine if the 'top edge of the recess in the gage is 
flush with the top of the spark plug hole when the magneto points 
begin to break. If the setting is exactly as described, the timing is 
then set so that a spark occurs when the piston is Vs inch from top 
dead center. 

94. Carburetor Adjustments and Settings 

a: FUNC'l'IONS (figs. 32 and 35). 
(1) {nlet needle and seat. A constant gasoline level in the bowl 

and all channels oi' th e carburetor is maintained by the inlet 
needle and seat assembly (C) n.nd the float (F). 

(2) Idle and slow speed ·. Fuel, reaching its level in the carbu
retor, pas.'eS the main ndjustment screw (T) through channel 
CW) and into the idle t ube (L). High manifold vacuum or 
suction at the throitle shutter (G) draws this fuel up·ward 
pn,st the id le tube outlet orifice (M) where it mixes with air 
fl'om channel (J) and into the air stream at idle discharge 
ports (H) where it· mixes with additional air passing the 
slightly opened throttle shutter (G). 

(3) lligh speeds and full powe?'. When the engin e is pulling a 
load, the throttle shu tter (G) has opened further, reducing 
suction and minimi;r,ing fuel discharge at (H) and increasing 
air flow to a high velocity through venturi (R.) . This air 
draws fuel :l'rom the mnin nozzle (Y) upplied from the bowl 
past the main adjustment (T) through channel (' i\T). As 
the engin e speed or Joad increases, air is automatically bled 
into the main nozzle through the tube (U) which causes a 
prop·er proportion of fuel i11 rela.tion to adjustment to be 
metered at that speed range. 

b. AnJUSTMJ~N'l' AFTEn REASSJ~l\:lBLY. Separnte manual carburetor 
adjustments are provided : the main adjnstment screw (27) controlling 
powel' range mixture and the idle adjustment screw (20) governing 
idle mixture at closed throttle. 

(1) Initial adjustment. Compl etely close idl e adjustment screw 
(20) by turning in (clockwise) until it is seated (without 
forcing) ; then turll it back in the opposite direction about 
% of a tum. Proceed in like manner with the main adjust
ment screw (27). Open the main adjustment about% of a 
turn 1ifter first being closed. Now choke and start the 
engine in the usual mnnner and run it until it is thoroughly 
warm. 
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(2) Power mnge aclju8tm,erzt. ·wit h Llw eng ine runnin g at a 
constant speed of approximalely Y2 open throttle position 
slowly turn main a ljustmenL screw inward (clockwise) until 
the motor begins to lose speed , then turn back in .th e opposite 
direct ion (usual ly % of a t urn ) 11ntil maximum ·peed and 
po,ver is obtained. Fin:tl setting . hould be approximately 
·% turn open. 

(3) Idle mixtu1·e adjttstment. 'l'J1i s acljuslment hould be mad 
only after th e po,ver ran o·e itd j 11 1m n t mentioned in . ub
parag raph (2) above ha s bee n completed . ·with t he eng in e 
idli ng at closed !hrot t le positi on, slowly tu rn th e i l lc adju t
ment ·crew (:20) in wHrcl (c loclnv ise) until the motor b gin. 
to lo. e speecl and mi s. or flnLler ; then t urn back in t he oppo
s ite dire tion (u sually abo11t lfs o f a t 11rn ) nnt il the enrrin e 
f unct ion s 'lllOOLh ly and steadily. Final se thng sho uld b 
approx imaJcly :% t urn open. 

(4) Final ad.fustment. A ltern at ly open and close the throttle a 
few times for adj u. tmen L test. H nc ·cleraLion hesitancy or 
staJlino· at idl e peed o ·cur.·, lhc entire acljn: Lment p1·ocedure. 
outlined in a thro11gh b(:-3) nbove, sh ould be repeatc l. Pre
ceclino· in t1·uctions cover the ·old n10Lor sLnr! onl y. A warm 
motor r equires only til open in g of the t hro!f lea nd one or tw 
vio·o1·ous pu lls on th e start r rope without furth er ca rbm·etor 
adjustment. R egard less o f al titud e or clim :tti · con d i tions. 
fL proper carburetor :tcljustn1ent an be made by following 
th e above r ules-which eli1ninat cs jcL ·lwn ges. 

95. Electric Governor Adjustments 
(fig. 31) 

The electric govem or i 1·e. ponsive to gcnerntor vo ltage and not to 
engine sp eed. Do not sl art-c ircui t no r ex ·e:.' ive ly oYerload the o·en 
erator during testing or operat ion. \. shor L ·ir cui L will d rop the 
generator voltage to near 11ero wiLh Lhe result thn t the eng in e throttle 
wi ll open wide and cause the engin e to race. 

a. PLuNmm Posl'rJON. H it is ncceS. 'lLI 'Y to adju st th e e lectri c o·ov
ernor, proceed as foll ows : 
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(1) Remove the twi t-lo k cover from th e govern or. 
(2) Turn the knurled adjus ting nu L so thaL haH o:f the adjusting 

screw is rtbove the spring ·ur port n nd Lhe other half i below. 
This wi ll provide a temporary sett ing which vvill lHLV to be 
changed after the uni t i :tatted and is operat ing a t normal 
temperatme. 

(3) ote the posit ion of Ll1e plunger " ·hen lhe throt·tl e is closed 
completely. The Lop o:f the p lun o·e r should be approximately 



1ft
6 

to %
2 

inch abov th tor of the solenoid tube with the 
throttle in clo. eel position. 

( 4) If adjustm en t of tl1e I l unger is nece sary, loosen the throttle 
shaft clamp crew and turn the clamp on the throttle shaft 
un til the orrect p lunger ] vel is attained. Be ure to tighten 
the setscrew. Recheck the pl unger l vel after the setscrew i 
ti rrh tened to make stn·e that the clamp hd not ·hift on the 
throttle. hnft wh il the ·cre\Y wn being tighLene l. 

b. E NGI NE Pmm AND VoLTAGl~ AnJu TllmNT. To increase th en
a ine speed and o·ener n.tor voltage, turn the ndj usting nut down (clock
;,ise) . T o red uc the ngine specl and generator voltage, turn the 
adj usting nut 11p (co unLerclo lnvi. e). Be ure to replace the twist
lock cover when adjusLment of Lh governor i completed. 

Section VII. FINAL TESTING 

96. Engine Run-in and Test 

T he engine shoul d be run in rd'ter overh auling. This run -in should 
never be for less tluw :.6 lto m . After all adjustment. · have been 
completed a. outl in eel in section VI,. et up the engine on the te t tand 
an d ped orm the opern Lions below. 

97. Preliminary Inspection 

Examine the eno·ine thoro ughly fo r loose nuts, bolts, and . crews. 
D o noL ti ghten the head nuts mtl e there is a defini te indication ot 
loosenes. or lenJrs. Leaks or blow-by in gasket a.rouncl the spark plug 
o1· h end stud. is u ·ually ind icated by bla k carbon trea.ks. Inspe t 
th e govern or li nkn ge to the ·nrbureto r for bindin o·. In p ct the spark 
p l ug gap. 

98. Test Runs 

:Run the mtg ine for 1 hom with no loncl. After the 1-hour nm, 
if t h e engine has shown no indication of trouble, su h as compression 
]eaks or loose par ts, l'ltn Lh e11g in :for 1 hour with n. f ull-load (300 
wrttts at 110 Yolt. ) . 

99. Final Inspection 

I nspect the engine for comp ression leak Ol ' loo. c pa r i-s. Check the 
fuel system for leaks, pa.l'ticul arl y at f uel-line connections and at the 
c~trb llretm· and inln.ke :hu t-off' valve. 
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Section VII I. REF INISHING AND RUSTPROOFING 

I 00. Painting and Refinishing 

Ru st and onosion ma y be p rc,·cnled by t il oroughly ·leaning and 
then touching up dama ged or worn pn inlecl sur fa ·es. Paint weat off 
on tlJ e tub11 lar frame and bl isters on eng ine pn I'( s. 

ct. ·where paint has wo rn ofl' , remove a ll trn ce. of oil or g rease With 
solvent (SD) ami. thoroughly sandpaper th e spols. \.pply two light, 
oven coats of pai nt with a sma 11 hrush. 

b. Where engine sur:fa.ces ha v been bl i:tcred, remove the old paint 
with paint remO I'f'l' and th oroughly c·l ean 1rilh sandpape1· m· te 1 
wool. Apply a smooth, ev<' n prin1i11g C'OH(; snndpaper llw p r in1ino· 
l ightly with fine sa ndpaper a ncl apply two li ght, eve n coat: of fini sh 
pa in t. 

o. Refin ish the ent ire unit wiH' IH' Ve r it rece i1·e::; a. compl<>.l.c overhn nl. 
Caution : Avoid getting p:LinL on movi ng pn rts. Do not paint 

electrical contact:. 

I 0 I. Submersion in Water 

I:f a pO\Tel· uniL has been Sllblllerged in either saiL of fre h water 
' pro eed as follow. : 

et. To minimize damage by 'OJTO. ion , r emove th e water from all 
parts. If thi i. not po. sible, LrcaL lbe parl · to prL'YenL Lheir contact 
wi th the atmosphere. As soon a. possibl after removal from the 
water, coa-t all par ts wi th oi I to keep air from C'On (a ·L ino- th e wet meta 1 
pmts. Do not attempt to opend e l.he un iL imlll ed iatcly. 

b. D ismantle the unit p rom pt ly and thorotJO'lll y c l c ;~n an l 1·e-oil 
each part. It the subm 'rsion oc· ' li lTed in salt water, a ll pnrt. other 
than electri ca l equipm ent shou ld be wa she I in l1 ot fi'C' ·h wntcr, dried 
and flushed with lub1·i ca ling oil tha t. ha s been hu1t ed lo l 0° F. 

o. Ele tric::d equipn1 ent slw uld he lhol'oughly ftu ~h cd with ·fl·e h 
water, dri ed, ancl ove l'h aulcc.l bcfol'c using. ·whi le th ese parts n1·e 
being overhnuled, they shoui<l bP t' hec kecl visual ly fol' CO JTO ion, the 
condition of al l in sulation clcLe J·n1in ed and al l elecLri ca.l cireuits thor
oughly Le ted bc:fo1·e r eftsscmbly. All wi ndings LhnL HI' otherwise 
:ervi eable shm.1ld be bftked in a11 oven a.L 140° F. f'or 4- holll's before 
reassembly. The . h ielded hi gh-Lm 1sion io·niLi on wir Jnnst be re
placed. 

d. A careful inspection must he m:tc.le of each pa l' t sa lva o·ecl to ascer
ta in not only the exte nt o f' Lhe c.lnmag en used by on o:i on, but al so to 
locate any defects ca11setl by the suclcl n ooli1w actio n of Lhe water in 
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cases where the engine was at operating temperature at the time o! 

submersion. 
No te. In cases wh re the engine has been submerged in : alt water for any 

length of time, parts made of aluminum will inva riably be clamagecl beyond 
fur ther use. 

I 02. Rustproofing 

Apply th i. treaLmenL imm di aLely after the I ow r uni t is shu t do,vn, 
whi le it is still warm. 

a. Drain the entire f uel system, including the cr ankcase. 
b. T urn the power u ni t upside clown. 
c. Remove lhe .-p n.rk p lug and th e crankca e d rain cock. . 
d . .. Whi le Lhe eHgine i. being l'OLatecl by h an l , spray prcser vat tv e 

<,ng ine oil. (PL ) Lll r oug li th e spark plug hole and clr a ill co k hole t~ 
coat the interi or surf aces of the eng ine. U e an air -atomiz ing Lype of 
spray gun an L dry air. 

e. After lhe ellgine has cooled, remove gr a e n,nd di rt f rom the 
exterior. 

f. Seal the cxhau. t pipe, a n 1 cover the air ·lean er \Yith Tape, ad
hesive, waterproof cloth (Sio·nal Corps tock No. 6Z 624-1) . 

g. Be sur e all sudn.ces arc dry; then sp ray all unp <tin ted exteri or 
surfaces, incl ud ing wir in rr, ·wi th ompound, In ulation, I gni tion 
(Ordnance Spe · No. AXS- 858 ) . 

Section IX. SUPPRESSION 

I 03 . Suppression Equipment 

Engine Gencratol' PU- 1 1/ PG - 1 h a been suppressed to red uce 
ill terfel'cnce with rad io quipmcnt. R es istors, bond ing .traps, a tub u
lar sh ielding, a. spad e plug hicld, and internn.l -Looth (IT), in ternal
extm·rr a l-tooLh (l ET) , a nd extern al-tooLh (ET ) lockwa sher have been 
used. Fai lure to r cpht·e any of the iLem u ·ed to sup p re ·s the equip
mctlL wi ll r e. ul t in the loss of suppr e ion character istic . I t is vi tally 
impor ta nt to reinsta ll each sup res ion component in jts exact origi
nal posit ion when r cn sembling Lbe equi pment or replacing pa rts. 

89 



I 04. Type and Location of Components 

Tile type ancl locaLi on oJ the vn ri ous. uppn•s ·io 11 con 1poncnl used 
on Eng ine Generato r P - L81/ POC-1 a rc as follows : 

Description or a ppli ca tion 

Dlgh-tc nslon s p1ll'k p lu g: 
lead. 

SJJark plug .. -------------
Cylinder head ba fll e 

Magoeto sntor plate 
M agneto back pinto 

Engine fan housing 

Adapter asse mbly . 

Cylinder block 

Crankcase mounting, feN .• 

Carburetor --------------
Outlet plate --------------

<'rank shafL . 

Engine hasr 

Fuel t.nnk 

90 

CO II I ))Oll (.'llt~ 

Hesistor in::;ert cd in sh iddi n~ IlL spark 
plug (' I HI. 

J,md in CHS('(i in nl(• ta l bra id Luhing 
Rpnrk plu g inclosed in mctoli shield 
lluliie plntc bonded to cylind<'r Jwad hy 

J 'I' lock washers. 
JJonch•d to hackplnlc by J J•:' t' l ock wns lll' r~. 

Bonded to engine cra nk case by 1'1' lock
wa~ ll c rs. 

n onded to mag:nc•to back pia l<' by I IC ' t' 
Jockwnshcrs. 

lloncl r d to g:rncmtor housing: by I WI' lock
wnslwrs. 

llonclcd to c• ngl nc crnnk casc by R' l' lo<'k-
wnshers. 

ll ondc•cl to e ngi ne hasp by WI' lock washers . 
Bond ed to cra nkcnsc hy ] ' I' lock wash rs 
11ond ed to generator housing b)• 1'1' lock-

wnshrrs. 
Bonded to magneto backpla te by brush

bond assembl y . 
Hondrcl to subfra nw by hon d strn11 a nd 

1 ~: ' 1' lock washers. 

n ondccl to su bfram c by bond s l m p :111<1 
nnd ] 1'!'1, lockwnslwrs. 

Si1.c or vn luo 

10,om ohm s 

;'1i" X 12" _ 

1·1· 111111 llrcc?.(• 
No. R 

No. 10 

'" ,, 

~1 o" 

~fu" 
No . 10 

No.8. --- ------------

none! sLm p: H" x 3"--

·I ~' P lock wnshr rs: Yl'' __ 
Bond s tm 1 : H" x 3" . 
1 E'J' IockWtlshcw: ¥1" __ 

Qua n· 
lfL)' 

2 
2 

2 

2 

2 



CHAPTER 5 

SHIPMENT AND LIMITED STORAGE AND 
DEMOLITION TO PREVENT ENEMY USE 

Section I. SHIPMENT AND LIMITED STORAGE 

I 05. Preparation for Storage or Shipment 

a. If Engine Generator PU- 181/ PGC- 1 i not to be used for 30 
days or more, or is to be l'l'n nsportecl to a rem of·c poin t, rustproof the 
~quipment a · in. truct'ed in parngrar h 27. Treat the fuel ystem as 
Jn stru cLccl :in pn,ragrnplt 2 . 

b. After the eng ine gcncmtor has been processed ns instructed in 
paragrnph 27 and 28, I lace it on the wooden base of Case CY-
739/PGC-J n11 d. cc ure it with the hold-down clamps that n,re attached 
lo the wooden base . 
. c. Inspect a ll Lool. ;md spare pnrt. · to see tha-t they are present a.nd 
m good cond ition. R epla.cc any dnmngecl or missing parts or tools. 
Wrap eaeh tool n.nd spare p;t r t in a, moi. Lureproof wrapping and 
11 tm·k it for icl entifi citLion. Place n,ll tools and space parts in the 
t.:o mpa1tn10nt p rov ided in 1he top of Case CY- 739/ PGC-1. 

d. Carefullv fold Bao· CvV-101/ PGC- 1 and stow it in the upper 
par t of Case "Y-730/ PGC- 1, above Lhe tool compartment door. 

e. P lace the requi red <tmoun t of de iceant about the equipment in 
accor<.lan ·e wilh ·urrent specificn.tions ;mel directives. Place the top 
of Lhe Ca e CY -739/ PGC- 1 over th e eng in e generator and attach it 
to the ba ·e by means of the spring C<tt ·hes wh ich nre prov ided. 

f. lf the eq rripmenL i. f·o be shipped overseas or any considerable 
eli tu nce, prepare a n onl er packing case in accordance with existi ng 
specification s, and proLect the equipment in accol'dance with applicable 
JAN specifications. 

Section II. DEMOLITION TO PREVENT ENEMY USE 

I 06. Methods of Demolition 

a. Srnasl~ . U e sledges, nxes, handaxe. , pickaxes, hammers, 
crowbars, and heavy tools. 

940510°-51- 7 
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b. Out. Use axes, handaxes, and macheles. 
c. B~trn. Use gasolin e, km:o ene, oi l flam thrower , and incendiary 

grenades. 
d. Explode. Use fi reanns, g renade.·, T · T. 
e. Dispose. Bury in sli L tr nches, fox holes, ancl or her hol e . Throw 

in streams. Scatter. 

Note. Use rt ii .Ytb i ll g j /IJIII ('ti i lll.l' ly II I'll i lah lc I' or d P~ li'U {: tiOII or t·h is equipment. 

I 07. Destruction of Components 

'When ordered by yo ur ·ommander , destroy all equipment to 
prevent irs being used or alvaged by the en my . 

a. 1'-.'mash cylinder , y lin de r heal , spark p lug .· hi elding, spark plug, 
earburetor, flywheel mao·nelo, fu t>l tank, gell emlor, tubular frame, 
Cn se CY- 739/ PGC--1, too ls, and .-pare p <u'L . . 

b. 01tt all connecting wire.- nncl cables. 
c. Burn packing ca ·e, wuter proo:l' co vm·, f uel, oi I, technical manuals, 

1 ech n ical bulletins, insLruct i on books, and other clocumell ts. 
cl. B~t1'Y o1· ·catte1' all rema ining part of the equipment. 
e. Dest?'O:tJ eve?"'!Jthing. 
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APPENDIX I 

REFERENCES 

Note. For availab iliLy of items li . trd, check SR 3 10- 20- 4·. 

I . Supply Publications 
SH 11 - '17 __ Pr:!pm·ation and Submission of Requ isitions for 

ignal Co rps Supplies. · 
SB 11 - 76 __ Signa l Corps Ki t and 1Iaterial · for Moi ·Lure- a nd 

Fu ngi-llesisLan t Trcatmen t. 
f:lB 3 - 5- 3 __ List of Standard Lubri cants, H ydrau li c F luid-, 

Liquid Fuel. and Pre ·ervative Materials Used by 
t.he Department of Lhe Army. 

2. Packaging and Packing Instructions 
a. J OLN'I' A 11 ~1v - TAvv p ,, cKAG LN G 'r" I FlCA'I' LON s . 

JA N- D- 169 ___ _ 
J AN- P- 100 ____ __ _ 
J AN- P- l 06 __ __ _ ---- __ 
• J AN- P- 1.1 6 __ ________ _ 
JA N- P- 12 1 ________ _ 

D iccanLs, AcLivaLed. 
General Specification. 
Box .· , Wood, Nailed . 
Prese1·vaLion, :\[eLhocl of. 
Barrier-Mater ia ls, Greascproof. 

.J AN - 1 - I 25 __ _______ _ 

. JA L P- 13L _________ _ 

.J AN- P- 140 _________ _ 
• J AN- P- 197 __________ _ 
. JAN- P- 658 __ _______ _ 

Banier-MaLeri a l , Waterproof, Fexibl 
Banier-MaLerial , JVI. oi t ure-Vapor-proof, Flex ib le . 
Adhesive., '~TaLer-Re ·isLant, Ca. e-Liner . 
AnLi-FricLion Bearings a nd Bearing ParLs . 
J!: lect.ri cal Eq uipment and Spare ParLs (electronic, 

elccLri cal and electro-m chan ical). 
!J. U. 8. A RMY 'J> I>ClJ" I CA'!' l ON . 

J00- 21<:___ _ _ _____ Marking Shipments by onLracLo rs (and ignal 
Co ,·p · . upplement thereto) . 

c. S I GNA l , Co nrs 1 N S'I'R U '1'1 N .· . 

720- 1 - Preparat ion f .asoline a nd Diesel ]t; ngines. 
720- 3 _- Pre.,e rvaLion of JnLem a l Comb u Lion Engines. 
720- 7- - -- - ------ - ---- Standard Pack. 
726- 15 __ ___________ _ Interior Markin g. 

3. Other Publications 

SB 11- 100 ____________ Se rvi ceabil ity Landarcl for Signal Equ ipme nt in 
H aqps of T roops. 

TB ORO 313 __ _______ Spark Plugs . 
TB .'TG 13 __ ____ ___ __ Moi. Lureproofin g an d Fu ngi proofi ng ignal Corp 

l<;qu ipment. 
TB SI C 23 ___ ____ ____ llu. tp1:0oting of E ngines. 
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TB SIG 66 ____ ______ _ 
TB SI G 72 __________ _ 
TB SIG 75 ____ __ ____ _ 
TB SIG 183 _________ _ 

f S. I Eq uipment. t Winter Maintenance o 1gna E ipmen · 
Tropical Maintenance of Ground ignal E' qu

1
·pment. 

S. nal •qu · Desert Maintenance of Ground 1g . EqUIP· 
Gt ll·clc for Powei Preventive Maintenance 

mc~lt. . . . .· Ar as Using Mi ller TB 11- 2525- L ________ Start1ng Power Un 1ts 111 A1ctw 

Utility Heater Model OG-31- A. 
TM 1- 455 ____________ E lectrical Fundamentals. 
TM 9- 2857 ___ ________ Storage Batteries Lead-Acid Type. 
TM 10- 550 ___________ Fuels and Carburction. 
TM 10- 580 __________ AutOJnotive E lectricity. 

TM 11- 453 _______ ____ Shop Work. . Reference 
TM 11- 462 ___________ ignal Corp Tactical ConununicatJOn 

Data. 
TM 11- 483 ___________ Suppression of Radio Noises. 

. Main· PrevcntJve 
TM 37- 2810 ____ ______ Motor Vehicl e Inspection and 

tenance Services. 
TM 55-4.05 ___ ________ Preventive Maintenance of Electric 

Generators. 
and Motors 





94 0510 0 - 51 (Face p. 95) 

NE 
PLING 

ENERATOR ASSM 

Fiyn1'e 46. Engine and (Jenerato1', exploded view. 

:JP 
L• STARTING 

ROPE ASSM 

CARBURETOR ASSM 

Ll NE CONNE CTION 

PULLEY 

WASHER 

ASS M 

TM943-46 
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APPENDIX II 

Tctble of sta'll(lcwd 1111 /s, !Jolts , -~ crews, a?l(l1vashers. 

Quan
tity II. em 

96 

Screw, lwx. head ca p 
N ut, hex .•................ 

I J.ockwashcr --------------
3 Scrow, hex . head caJL ....• 
3 Lockwnsher ---------- __ _ 

Scr w, hex . head cap _____ _ 
LockwtlSher .. . . __ . __ . ____ _ 

4 Screw, hox . head co.p _____ _ 
8 Lockwn.shor ______________ _ 
3 Screw, hex. head cap __ ___ _ 
3 Lockwashcr. _____________ _ 

2 

14 

H 
2 

6 

Screw, hex. head CflP------
Lockwnshcr __ ___ ------ ___ _ 
Screw, n II istcr-hcad c:tp . _ 

Lockwnsher ------ ------
Screw, fl ll istcr-hcncl en() _ 
N ut, hex _________________ _ 
J.ock washer _____________ _ 

Screw, fill is l r- hcad cap __ 

Lockwashor -------- -----
Screw , roundh ead ma-

ch ine. 
\Vin gnut, standard 
Holt. hex. head machin o. 
Lockwnshcr --------- ___ _ 
Sc re w, rounclh oad ma-

chine. 
Nut, hex. machine screw __ 

crew, roundh ead m a
chine . 

Lockwashor ---- - ----- __ _ 
Sc re w, roundhe a d mit

chin o. 

Lockwasher ------ - ------
' cre w, J'OUJHihoa<.l mn

clline. 

·Lockwasher -- - ----------
Screw, round head ma

chine. 
Lock washer. ____ _________ _ 

Sc rew , r oundh ea d ma
chine. 

Sc rew, roundhea d mrt
cl1inc. 

Lockwashcr -------------
Screw, roun d head mo.

chin . 
I.ockwasher ______________ _ 

Size LrnJ:!t h 'Phr<'!1 cl 'Vhero usc•d 

NC 20 1\ l ufficr bmckct to fnun mtg. 
NC 20 M ufller hrn ckct to from mtg. 

Used with a bo ve. 
~(& ~~ NC 20 0 'llcrntor to bearing adn.ptcr mtg. 
Y, Used with above. 
y, % NC 2U ~ l unler head to cylinder m tg . 

Y. ---------- ---------- Used with a bove. 
!no % NC 18 Omnk cuso to motor buso mtg. 

~1o ---------- ---------- Used with ubovo. 
~it1 ~~ N 18 Bearing adl\pter to cmnkensc mtg. 
~i o __ ------- --------- - Used wllh a bovo. 

#12 

#12 

#6 

#6 
#G 

#6 
#6 

#G 
#6 

#G 
#8 

#8 
#8 

#8 
#8 

# 

y, % NC 20 Reel ;ncr to generator mtg. 
y, 
¥-( 

y. 
H 
y, 
}~ 

!-~ 

Yo 

Yo 
~1 

---------- ---------- Usod wi th 11bovo. 
% NC 20 

% NC20 
c 20 

% ' C20 

NC 24 

IH NC 20 

% NC 32 

F un housing backpla te to crank· 
case mtg. 

Used wi i11 above. 
Ada ptor to carburetor mtg. 
Ad a r tr r to carburetor mtg. 
Used witlr a bove. 
M agneto backplate mtg. 
Used with above. 
Air ciOI\11Cr to carburetor mtg. 

Air clrancr to carburetor mtg. 
M otor base to frame m tg. 
Motor baso to fru mo mi g. 
Radio shi eld ing to backplate mtg. 

C 32 l adio shielding to bnckplnto mtg. 
32 Oovornor to generator lead mtg. 

Us d with 1\bove. 

~i o NCa2 lotnkc paSS!lgc cover mtg. 

Used with nbo,' c. 

:iio NC 32 Reed valve to ear bur to1· mt.g. 

Used wltlr abovo. 
C 32 Fan housing to eylind ,. mtg. 

)-1 NC32 

% NC32 

}~ N 32 

lJsed with abovo. 
Rad io ground brush nntl spring 

mi g. 
Shock moLmt to fra me mtg. 

Used with above. 
Shock mount to fram o mtg. 

Usod with a bove. 



'l'Qble of standard nuts, bolts, screws, and washers-Continued 
/ 

Quan
t i ty Item Size Length '!' hrend 

.------------------------------1-------
16 Nuts, hex . machine screw _ 

Sc rew, ro u nd head rn a 
ch in . 

Lockwashor -- ---- -------
Sc ,·ow, ro un d head rn a 

chino. 
Lookwoshcr --------- - ---

crow, roun d head ma
chi ne. 

2 l-ockwashcr __ ----------
He r w, ro un d head m a

ch ine. 

2 

I .ockwashor •.• -----------
Screw, ro undh ead m o.

chin . 
Lockwashcr -------------

cre w, rou nd head m n.· 
chino. 

Lockwashor -------------
Screw, fll lisl,or-hca.<.l ma

chi ne. 
J.ockwushcr -------- ----- 
Screw, Oii lstcr-hcad rn a-

chino. 
Lockwashcr --------------
N ut, hex _________________ _ 

Lockwushcr --------------
N ul , hex .. --------------
Lockwnshrr -------------
Nul, hex. bmss 
Lock washer __ __ ____ __ 
Nut., hex _________________ _ 
Lockwnsht'r ______________ _ 
Lockwnsh r ____________ __ 
Look washer _____________ _ 
Pin , cotter ______________ __ 
Washer stanclar<l 
Washer: brass ____ ::_::::: 
Burr, ri vetin g ____________ _ 

Burr, riveti ng -----------
Koy, WooclrufT _ ------ ---

# NC32 
# % NC32 

# ---------- ----------
#8 ~~ N 32 

#8 
#8 % N 32 

# 
#8 :!Jn c 32 

#8 
#10 H 24 

#10 
#10 ''16 NC 24 

#10 ------ -- --
#8 Y.! N C 32 

#8 
#12 ~ ~ NC 2•1 

#12 ---- ------ -------
~~ NC 20 
>1 ----------
~{j NC 20 
~1 ---------- ----
~ ·~ N l•'2 
l4 ---------- ---
'"fo _ -------- N l•' 2•1 
''1o -------- ____ _ 
l-iu -------·--- --- __ ::: 
51u ________ ----------
)11:! :l~ 

~io _______ : _ :::::::::: 
# 

l4 
#7 -----------------

Where used 

Shock m ount to frame mtg. 
Governor housing to carburetor 

ada pter mtg. 
Used with above. 
Governor termi nal to Insulation 

block mtg. 
Used with a bove. 
Air clea ner elbow mtg. 

Usod with a bovr. 
Shortin g switch lover t.o back plato 

mtg. 
sccl with >tbo vc. 

Fan housing to back pluto mtg. 

Used with a bove. 
Cylinder head baffic mt;:. 

Used w ith a bov . 
T hrottle lcvr r l.o carhu rotor shnft 

mtg. 
Used with a bove. 
Carburetor ada pter to cru nkcaso 

m tg. 
Used Wi th a bovr. 
F u I l.a nk to loo p fm mr mi g. 
U cd with abovr. 
n~cti fl cr to bracket mtg. 
Used With a bove. 

M u!.ner to muffi ~ r hcnd mt g. 
Used wi th above. 
Cyiindrr to cmnk cnsc mtg. 
Used with above. 
Starter pull y to CI'n nkcasc mtg. 
Cyli nd er hOI\(! to cylinder mi g. 
Piston pi n to piston mtg. 
Air clcanrr to carblll'rl:or mtg. 
l nsulating blo k to l(ovcm or mtg. 
Cylinder hl'ad I a ffic to cylindr r 

head mtg. 
Rect i fl cr to bracket m tg. 
M agneto to cran kcasc m1g. 
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INDEX 

AdjustmenL: Pr<raoraph 

Carbm ctor_ ______________ - ___ --- _----------- ------ _ _ _ 94 
Govern or ___ ___ --------- - ___ ----- __ - ___ --------------_ 95 
Magneto breaker poinL: ___________ -- - ---------------- 92 
Timing ___________ -------------------------------- --- 93 

After-operation Svrvicc _ ------------------------ 4 1 
Air cleaner: 

Cleanin g ___________ ----------- __ -------------
De crip Lion ______________ _ 
Di ·a ·scmbly __ ____ _ 

General care __ ---------------------
R cas.embly ___ _ _ 
Ser vice in desert a reas _______ _ 
Weekly service ____ _ 

Alternator: 
Cleaning and in spection _____ _ 
Conn·c~o n s ___________ _ 
Descrip t ion _________________ _ 
Disassembly ___________ _ 
Lu bri caLi on ________ _ 
Performance characLc ri : t.icH _ _ 
Reassembly _____ ___ _ 
Removal __________________ _ 
, 'pecifi cations ____________ _ 
Theory of opcr aLion __________ _ 
Trouble char t ______________________ _ 

Approved lu bricaoLs ____ _ 
Arctic operation _____ ___________ _ 

Assembly of-
Car buretor, a ir clean r, and governo r 
Crank. haft and m~tin bearings ____ _ 
Cylinder and-

Cy linder head _______ ___ _ 
Piston __________ ______ _ 

Engine __ _______________ _ 

To mounLing base _____ _ 
Generator ___________ _ 

And engine to frame _ _ _ _ 
To engine ____________ _ 

Magneto: 
And fl ywheeL ___ ______ _ _ 

To backplate and sLator plate 
T o engine ______________ _ 

M uffler_ __________ ____________ _ 
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TM 11-943 
C1 

TECHNICAL MANUAL 

ENGINE GENERATOR PU-181/PGC-1 

CHANGES} DEPARTMENT OF THE ARMY 
No. 1 WASHINGTON 25, D. C., 28 Mavt95t 

TM 11-943, 9 April 1951, is changed as follows: 

APPENDIX Ill 
(Added) 

IDENTIFICATION TABLE OF PARTS 
Note. The fact that a part is listed in this table is not sufficient basis for requi

sitioning the item. Requisitions must cite an authorized basis, such as T/O&E, 
T/A, SIG 7 & 8, SIG 7-8-10, SIG 10, list of allowances of expendable material, 
or another authorized supply basis. For an index of available supply catalogs 
in the Signal portion of the Department of the Army Supply Catalog, see the 
latest issue ~f SIG 1. · 
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N arne of part and description 

ENGINE GENERATOR: Sig C Engine Generator PU-181/ 
PG~1; 300 w at 100% pf, 120/ 240 v, single ph, 60 eye ac; 
shock mtd in unit frame; inc! Sig C Engine GE-12-F and 
Sig C Generator GN-51-C; 17Ys" lg x 14X." wd x 12 1%6" h. 

ENGINE, gasoline : skeleton; Sig C Engine GE-12-F w/o car
buretor, air cleaner, muffler, governor, fu el tank, toolbox 
w/ tools. running spares, or canYas cover; inc! special helicoil 
insert and spark plug adapter; crankcase milled for cable 
shield clearance. 

ENGINE, gasoline: complete; Sig C Engine GE-12-F; 1.25 hp 
at 3600 rpm; 1 cyl, 2 eye, horiz; 2" bore x 1)1," stroke ; air
cooled; fiywheel magneto ignition ; manual starting, rope; 
elec governor. 

GENERATOR, ac: Sig C Generator GN-51-C; 300-w output 
at 3600 rpm, 100% pf; 120/ 240 v, single ph, 60 eye, 2 wire; 
direct drive. 

AIR CLEANER GROUP 

CLEANER, air: cartridge type; replaceable; aluminum; 2~{"" 
OD X 3W' h. 

CLEANER ELEl\IENT, air: felt, wire core; reusable; 2)~" 

OD X 3W' h. 
GASI\:ET: for air cleaner mtg; cork; lYis" OD x %2" thk_ ___ _ 

Function of part Signal Corps stock No. 

Power supply for Signal Corps communica- I 3H1927- 181 
tion equipment. Part of Teletypewriter 
Set AN/PG~l. 

Basic engine _ __ _ , 3H1900.2 

Provides power to drive generator_ _______ _! 3H1912F 

Produces ac ___________ ----- ___ __________ I 3H2351 C 

Filters air entering engine through carbu
retor. 

Filters foreign matter from air passing 
t hrough air cleaner. 

Seal between air cl eaner and carburetor air 
intake. 

3Hl912A/C30 

3Hl913A/ C18 

3H1912A/G8 

STUD: thd ea end%" lg, #12-24 NCT-2; 6W' lg oja _____ ____ l Secures a ir cleaner cover in place __________ ! 6L31134-11 
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CARBURETOR AND FUEL GROUP 

ADAPTER, breather pipe: 90° elbow; aluminum; 1%" dia x 
1%" wd x 2" h o/a. 

ADAPTER, carbnretor: irregular oblong; aluminum; 4 1%6" 

lp; x 2Y, .' ' wd x ?~o" th k o/a . 
CAP: fill er cap ; cast brass; steel tube, under side _____ ____ ___ _ 

CARBURETOR: boriz draft; w/o air cleaner and air cleaner 
elbow; Tillotson model #MD49A. 

COCK: rotary plug type Yalve; brass; 1 '1" lg x %" d ___ ___ __ _ 
COCK: nonremovable screw plug; brass; 1%s" lg __ _ 

CONTAINER: fuel tank; approx 1 gal cap; oval oblong shape _ 
FITTI.KG, tubing: 90° elbow; for %6" dia tubing, %"-24 

female thd, inverted flare one end; Ys" male std pipe thd 
other end. 

Connector used to mount air cleaner and 
carburetor. 

Spacer for carburetor and for mounting 
solenoid . 

Cover for fuel tank fill er opening and 
measure for lubricating oil. 

Meters and mixes fuel and air entering 
engine. 

Fuel tank air vent_ 
Two used: 

Provides drain for fuel tank. 
Provides drain for crankcase. 

3H5J-3 

3H5J-2 

3H 685.2-2 

3H753-4.1 

6Z211&-3 
3H191ZA/C35 

Container for fuel and oil mixture _________ I3H1 905. 4 
For connecLion of fuel line to carburetor____ 6Z3888A-11 

FLOAT, carburetor: hollow angular ring w/lever_ ____ _____ ___ Controls fuel level in carburetor _________ __ ! 3H205Q-4 
GASKET: gaskoid;threeholes; 1%" lg x 1" wd x .016"/.019" Seal between carburetor and air cleaner 3H2154-4 

thk o/a. elbow. 
GASKET: gaskoid; three boles; 2%" lg x 1%6" wd x .016"/ Seal between carburetor and adapter ___ ___ _! 3H2154-25 

.019" thk o/a. 
GASKET: vellumoid; five holes; 2'%s" lg x 1 1 ~a" wd x Ys2" 

thk. 
GASKET: corprene, one hole; 2%" OD x 1%" ID x Ys" thk __ _ 
GASI< ET SET: c/o float cover gasket, needle valve packing, 

packing gland gasket, inlet seat gasket, and bypass plug 
screw gasket; for Till otson carburetor model MD-49A. 

LEVER: throttle control; brass __ ___ ____ _____ ______ _______ _ 

Seal between crankcase and carburetor 
adapter. 

Seal for fuel tank cap _ 
Gaskets for carburetor ____ ________ . ___ ___ _ 

Opcrat.es carburetor throttle control from 
solenoid governor. 

3H1912A/G3 

3H1912B/ G2 
3H2155-14 

3H2681.9 

~ a: 
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Name of part and description Funct ion o! part Signal Corps stock No. 

CARBURETOR AN D FUEL GROUP-Con tinued 

L/NE, fue~:- s~raight;}'s:: OD ~ 12%" lg ofa ___ __ ___________ __ , Transmits fuel fro~ container to carb_ure~or __ , 3H2689.1-39 
NUT, packmg. hex . 7 , 6 -32 NFT-2 ____ __ ___ __ ____ ______ ___ Closure for packmg seal and ad)ustmg 3H6226/S9 

PLUG, machine thread: }f''-20 NFT-2 ___ _ 
PLUG, machine thread : %6" -24 NFT-2 _______ _________ ____ _ 
PLUG, machine thread : W'-28 NFT-2 __ _____ _____________ _ 
SCREW, machine: slot drive, straight side, binding head; 

%2" !g. 
SCREW, machine: slot drive; Fil H; Ys" lg ____ ______ ___ ____ _ 
VALVE, angle: W' ma le std pipe thd on screen end; %"-24 thd 

for inYerted flare fit ting on other end . 
VALVE, reed: 2 1%s" lg x %" wd x .010" thk ofa ___ ____ _____ _ 

CYLINDER BLOCK AND CRANKCASE GROUP 

ADAPTER, bearing __ _ 

BEARIKG, ball: single row radiaL __ ____ ________ _ _ 
COCK: removable screw plug yalve; single male Ys" std pipe thd_ 
CRANKSHAFT __ ________ ______________ __ ______________ _ _ 

GASKET: vellnmoid; four holes; 3}16" lg x 3" wd x .015" thk_ 

G.-\SKET: asbestos millboard or equal; seven holes; 2 1Xe" 

screw. 
Plugs hole in fuel bowL ____ ____ ___ ______ _ 
Plugs hole in fuel bowL _ 
Plugs hole in main fuel channeL ____ _____ _ 
Holds choke shuttle to choke shaft ___ __ __ _ 

3H4419-9 
3H4419-10 
3H4419-8 
6L6632-3. 38-2 

Mounts float bowl to carburetor body ____ __ , 6L20908-14.32 
Controls fuel supply to carburetor __ ______ _ 3H1922/V l 

Prevents backf!ow of fuel mixture from en- I 3H1912A/Vl 
gine crankcase through carburetor. 

Provides generator to engine mounting and 
housing for bearing. 

Bearing for crankshaft __ 
Draincock for crankcase ____ ___ _______ ___ _ 
Converts reciprocating motion to rotary 

motion. 
Seal between crankcase and generator adap

ter flange . 
Seal for intake passage cover_ ____________ _ 

3H5J-1 

3H4575A/199 
3H1912A/C35 
3H1912A/C70 

3Hl912A/G5 

3H1912B/Gl 
::; lg X 27{" Wd X Jla 2" thk. 
<:0 
0 
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GASKET, vellumoid; three holes; 3" lg x 2Ys" wd x .015" thk __ l Seal between crankcase and magneto back- \ 3H 1912A/.G6 
plate. 

GASKET : vellumoid; five holes; 2 1%s" lg x 2 1%s" wd x .015" Seal between cylinder and crankcase __ _____ \ 3H1912A/G2 
thk. 

P IN, wrist ______ ____ __ __ __ _________ __ ___ ___ ___ ________ __ _ 

PISTON, engine: metal ring seal; std size; three compression 
seal ring grooves; 2" dia x 2Ys" !g. 

PULLEY ____ ______ _______ __________ _____________ __ __ __ _ _ 

RING SET, piston : three compression type rings; std 2" dia x 
.090" wd. 

Retains connecting rod in piston ___ ___ __ _ _ 
Receives impulse caused by combustion of 

fuel >Yithin combustion chamber and 
transmits it to crank-.haft through the 
wrist pin and connecting rod assembly. 

For starter rope used in starting engine __ _ _ 
Seal between piston and cylinder walL __ __ _ 

3H1912A/P22 
3H4216.6 

3H1912A/P55 
3H1912A/R21 

ROD, connecting - - ------ -- -- - ---- - -- - ----------- -- ------ - 1 Transfers reciprocating motion of piston to \ 3H1912A/R31 
crankshaft. 

SEAL, oil : steel and synthetic rubber; .668" ID x 1.254" OD x 
W' thk. 

WASHER, fiat : 1" OD x 2Yaz" ID x %•" thk __ _____________ _ 
WASHER, lock: steel; irregular shape; 1 %2" wd x 1%z" lg 

.0359 thk; 1%•" dia hole. 

CYLI NDER HEAD GROUP 

ADAPTER, spark plug _______ _ _ 

GASKET : steelbestos, graphite coated; one cyl opening; five 
holes; 2%" lg x 2%" wd x Xs" thk. 

H EAD , cylinder : inc! helicoil w/o adapter_ _________ ______ __ _ 

NUT , hexagon : %6"- 24 NF, %" d bottom side for cyl head 
stud, drilled and tapped through l G-24 NO top side for baffle 
screw. 

Prevents oil seepage at crankshaft bearing __ \ 3H1912A/S3 

To take up end play of crankshaft ______ __ _ \ 6L58030 
Connecting rod cap screw lockwasher_ ____ _ 6L71004-28 

T o shield spark plug points from excess I 3H5J 
carbon deposit. 

Seal between cylinder and cylinder head ____ \ 3H1912A/G4 

Provides covering for cylinder, mounting for I 3H250G-10 
spark plug, and combustion chamber for 
ignition of fuel. 

Fastens cylinder head to cylinder ______ ____ \ 6L3505-24-9 

1-3 
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N ame of part and description F unction of part Signal Corps stock No. 

EXHAUST SYSTEM GR OUP 

ADAPTER, exhaust pipe __ ____ __ _____ ___ __ _ 

GASKET: asbestos millboard ; three holes ; 2 1%6" lg x l %2" wd 
x Yte" thk. 

Exhaust outlet from cylinder- ---- - - - - - ----1 3H1912B/Hl5 
Seal for exhaust flange _- -- --- -- ---- - ----- 3H1912B/ G3 

GASKET : compressed asbestos; 2 3%•" OD x 2%z" I D x Yta" 
thk. 

GASKE T : asbestos millboard ; 2%a" I D x 2}2'' OD x Yls" thk 

Seal bet"·een muffler body an d exhaust I 3H2154.9-7 
flange. 

Seal between muffler head and cylinder_ ____ ! 3H4600-214A/Gl 
o/a. 

MUFFLER --------- - - - --- - - - - - - - - ---- - - - - - - -- ----- - - - - --1 Reduces engine exhaust sound __ ____ ___ ___ I 3H3981- 18 
SCR EW, machine : slot driYe; hex. head; W'-20 KCT-2; Ys" lg_ J\Iounts muffler to cylinder block ______ ____ 6L7920-14.81S 
ST UD : X" dia x 5%" lg ___ ______ ______ __ ____ _____ ________ _ i\Iounts muffler body to exhaust flange _____ 6L31186 

IGNITION SYSTEM GROUP 

.J:S.K USH, electrical contact : noise suppression ; magneto cam 
grounding. 

Suppresses r-f currents created by magneto _ I 3H2351B/B 10 

CAM: magneto; steeL _- ----- - - --______ ___________ ___ __ ___ Actuates magneto breaker points ______ ___ _ 
CAPACITOR, fixed: paper dielectric; capacitance, min 160,000 Prevents arcing between magneto breaker· 

p.p.f, max 200,000 p.p.f; working volta.ge, 200 v de. points. 
COI L, magneto : ignition type__ ____ ___ _____ ___ __ _______ ____ To generate voltagefor i&,(lition _________ __ _ 
CONTACT ASSEMBLY, magneto: c/o breaker plate w/contact Actuated by breaker cam which is timed to 

points, felt cam wiper and one breaker plate spring, one break contacts at precise moment spark 
breaker arm wjpoint and connecting lead "·ire; bre::.kcr plate, is required in cylinder. Interrupts pri-
steel and brass; tungsten points; breaker arm, laminated mary circuit at moment when armature is 
phenolic; fungus treated. at peak Yoltage position . 

3H680-2 
3H2699- 9/Cl 

3H980-l 
3H1032A-13 

1"3 
a= ,_. 
~ 
~ 



1>
Q 
0 

t 
"' 0 
t:d 

~ 

FLYWHEEL: mts magneto magnets __________________ ____ _ _ 

MAGNETO, ignition: flywheel type _______ ______________ ___ _ 

PLUG, spark: mach thd, 14 mm dia; hot type; 1Y, 6" hex _______ _ 

SCREW, machine : slot drive; #8-32 NCT-2; Yl:s" lg _________ _ 
SCREW, machine: slot drive; #lG-32 NFT-2; %6 " lg_ 
SCREW, machine : slot drive; #&-32 NFT- 2; %s" Jg _________ _ 

SHIELD, cable: brass ferrule soldered to one end, brass elbow 
flared on both ends soldered to other end; 13.Yz" lg x 1.Yz" wd 
X Yl:s" OD. 

SHIELD ASSEMBLY, spark plug : brass; chrome plated; 
rubber. 

STATOR, magneto: flywheel type; c/o plate mtd w/magneto 
coil, capacitor, spark cut-out switch plate, breaker arm and 
plate w/contact points, felt cam oiler, and coil lead wires. 

SUPPRESSOR, electrical noise: resistor type ________________ _ 
WASHER, lock: .140" ID x .251" OD x .031" thk ___________ _ 

WASHER, spring: 1" OD x 27b" ID in flat x .030" thk; Yts" 
concave. 

Rotation of flywheel carries moving parts 
through nonpower stroke, cools engine, 
and provides magnetic field for magneto . 

Generates high-tension current for ignition 
and times spark delivered to spark plug. 

Means for introducing ignition spark into 
combustion chamber. 

Mounts capacitor to stator of magneto __ __ _ _ 
Mounts breaker arm and plate to stator ___ _ 
Fastens lead from coil and breaker points to 

magneto capacitor. 
Shielding for ign ition cable __ ___ __ _______ _ 

3H2103W 

3H2699-54 

3H4412-11 

6L6632-7.86SF 
6L2091G-5.93 
6L209&-5.93 

3H5240.7-2 

Shielding for spark plug ____________ ______ ! 3H5240.15-1 

Provides ignition voltage ______ _______ ____ ! 3H5340D 

Reduces radiation of r-f currcnts __________ \3Z1891-43 
Locks mounting of capacitor and shorting 6L71002-15 

plate to stator of magneto. 
Magneto cam spring washer_ _____________ ! 6L73041 

~ii~,- ~~~~t;i~~l:-in-s~l~t;d;-#i6-AW G -c~~d_u_c_t~~~~~ft ~~~~~~~~I ~~:~:~:~io~i~:!:~;i~:m;~;;;;; -~;~~;~tl~~ -1 ~i~i~~is 
between magneto and spark plug. 
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Name of part and description 

GOVERNOR GROUP 

BOARD, terminal: lYs'' wd x 2%2" h x X" thk ofa __________ _ 

COIL, solenoid_--- ____ ___ - - ------------------------------

GOVERNOR _____ _____ --- ____ __ _________ _________ ----- __ 
MOUNTING: A bracket _________ ___ __ __ ________ _________ _ 
NUT, knurled: #6-32 NC __________________ _ 
SCREW, adjusting __________ _____ _______ ________________ _ 

SPRING~ helical extension tyve; .190" OD x %" lg; 41 turns __ 
WASHER, flat: brass, tin plate; .172" ID x %" OD x .032" thk__ 

GENERATOR GROUP 

Function of part 

Insulator for fastening solenoid terminals 
and lead clip. 

Exerts magnetic pull on governor which 
regulates carburetor. 

Maintains constant engine speed ___ -------
Bracket for governor adjusting spring screw_ 
To adjust solenoid plunger spring ________ _ 
Controls governor plunger spring _________ _ 
Governor plunger returu spring _____ _____ _ 
Mounts under lead clip on solenoid insulator 

strip. 

Signal Corps stock No. 

3Z770-2.9o 

3H524s-13 

3H2475-6 
3H3900.10 
6L3406-32K.3 
6L4716-ll 
3H5255.3 
6L58023--54 

BEARING, ball: .5906" bore, 1.3780" OD x .5670" wd ______ Bearing for generator rotor shaft __________ ,3H2351A/B10 
CONNECTOR, receptacle: straight type; 20 amp, 250 v; two Power outlet connection for generator______ 6Z7808 

female curved parallel contacts; 2 1%6" lg x 1%" wd x 1XG" h. 
CUSHION------------------------------- - --------------- Permits flexibility of flexible coupling on I 3H1420 

drive hub. 
HUB: drive half of flexible coupling- - ------------------- - --- 1 Couples engine crankshaft to driven half of I 3H2551- 4 

coupling. 
HUB: driven half of flexible coupling________________________ Couples generator rotor shaft to driving I 3H2551-5 

member of coupling. 
1>- POST, binding: screw type; phenolic cap, brass base_________ Power outlet connection for generator ______ ,3Z737- 7.1 
§ RECTIFIER, metallic: input, 13 v ac, 60 eye, 2 amp; output, Provides de for actuation of electric gover- 3H4845-9 
~ 6.5 v de, 1.5 amp; %" dia x 3%'' Jg oja; three d-e connections nor. 
~ to generator; two a-c connections to solenoid. 

l 
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t SCREW, set: Allen drive; csink head; #10-32 NFT- 2; %6" lg __ l Secures driven half of coupling to generator I 6Ll8510-3.31- 3 
o shaft. 
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MISCELLANEOUS GROUP 

BAG: Army-Navy Bag CW- 191- PGC-1; nylon, olive drab, 
rubber covered. 

BASE, engine _ ___ __ _____ ___ ___ ____ ______ _ 
CASE: Army-Navy Case CY-739/PGC-L ______ _____ ____ __ _ 
FASTENER, latch: steel, bonderized; 2%" lg x 2~{s" wd x 

4%" h o/a. 
MAINTENANCE PARTS KIT, carburetor: for Tillotson 

carburetor model MD49A. 
MOUNT, vibration: 1~" lg x 1~" wd x %" thk ofa ___ __ ___ _ _ 
ROPE ASSEMBLY: cotton sash cord; 7.1' ' dia __ ____ ___ __ ___ _ 
WASHER, flat; 1%" dia x .0747" thk o/a; flat disk _____ __ ~-- -

TOOL EQUIPMENT GROUP 

ABRASIVE, sheet: sandpaper; grit size #0000 ____ __ __ ___ ____ _ 
BRUSH, cleaning: hammer shape; wire bristles; steel; 5}2" lg 

x 2}2" wd x X" thk. 
GAGE, depth : spark timing ____ __ ___ ___ _________ _______ ___ _ 
GAGE, thickness: flat type; six leaves _____ __________ ___ ____ _ 

PULLER, wheel: knock-off type ____ _ _ 
SCRAPER, carbon ___ __ __ __ ___ __ - -- _____ _________ -_ -- ----

SCREWDRIVER: for slot drive; 4" lg blade; bit, Y." wd x 
.039" thk. 

WRENCH: special double- end socket w/sliding bar handle; 
2Jh"-1Ya~" hex. openings. 

Waterproof closure for engine generator ___ _! 3H160-191 

Mounts engine and generator to loop frame _I3H175- 4 
Covering for engine generator ___ _____ ____ _ 3H772-739 
Holds engine generator to carrying case___ _ 3H1944-1 

Maintenance parts for carburetor __ _______ _! 3H2700.10 

Y_ibration shock m.ounting for engine __ ____ _ I6Z8502-l _ 
Used to crank engme ___ ___ ____ __ --- - -- - 3H1922/R2n 
Prevents rebound of vibration shock mounts_ 6L58024-51 

Used as an abrasive- ------ - -- - -- - -- - -----1 6Z7500-0000.2 
For cleaning engine generator ______ ______ _ 6Z1415-3 

For timing ignition __ ______ _______ ____ __ _ 

For checking spark plug and magneto point 
gaps. 

Used to remove magneto flywheeL ____ ___ _ 
Used to scrape carbon from cylinder head 

and port holes. 
For driving slot drive screws ________ __ ___ _ 

For positioning or removing spark plug and 
spark plug adapter. 

6Q45684 
6Q45706-3 

6R7395-2 
6R14010-l 

6R15610 

6R55527-33 
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Name of part and description Function of part 

TOOL EQUIPMENT GROUP- Continued 

WRENCH: double open end; %"-%6" openings___ ___________ For positioning or removing fuel line between 
fuel tank and carburetor. 

WRENCH: double end sockets; %G"-%e" openings ___________ To position or remove connecting rod cap 
screws. 

WRENCH: double end box; W'-%s" openings _______________ To remove or replace nuts and hexagonal 
cap screws. 

COMMON HARDWARE GROUP 

KEY, machine: Woodruff #7; steel; Ys" tbk x %'' lg-- -- - ---- - - ~ ---- ---------- - -------- - - -- ------------ -
KEY, machine: Woodruff #3; steel; Ys" wd x W' lg ____ _____ __ - ------- ------ -------------
NUT, hexagon: mach screw nut ; steel; #0-32; Ys•" thk; 1%s" ---------------------- - ---- --

across flats. 
NUT, hexagon: steel; #%s-18; W' thk; 1%.'' across flats ____ __ _ 

"NUT, hexagon: steel; #X-20 ; ' %•" thk; Xs" across flats ____ __ _ 
NUT, hexagon: steel, cadmium plated; #0-32 NCT- 2; ;l-b" tbk; , __ _ 

%e" across flats. 
NUT, hexagon: brass; #X-28; }h" thk; %e" across flats ___ __ _ 
NUT, hexagon: steel; #10-24; Ys" thk; %"across flats--- ---- -~-- - -------- - - -------- ----
NUT, lock: palnut type; steel; #10-24; %2" tbk; 2%," across -- -- - - ----- - -- -- --

flats. 
NUT, thumb : steel, nickel plated; #12--24; 1Ya2" h; 1Xe" wd , ___ _____ _ 

across wings. 

SCREW, drive: slot drive; P- K; RH; brass; #0; Ys" lg __ - ___ -- ___ -------------------------------------
PIN, cotter: steel; %2" dia x %'' lg o/a--------- ---- -- - ----- -~ -------------------------- - -------- - ----~~ 

SCREW, machine: slot drive; RH; steel; #0-32; %" lg ; %" lg --- ------ --- ------- - - -- ---------- -~ -----
thread. 

Signal Corps stock No. 

6R55514--12 

6R55510-14.1 

6R59347.2 

6L995--7 
6L995--3 
6L3603-32- 19Z 

6L3505--18-421 
6L3504--20-7Z 
6L360&-32-5C 1 

6L3504--28-7. 4 
6L3610-24--6Z 
6L3660-24--5Z 

6L3892-24--17. 1 

6L97 4--&-36 
6L501&-2-5 
6L6632-6. SZ 
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SCREW, machine: slot drive; Fil H; steel; #X-20; %" lg; %" 
lg thread. 

SCREW, machine : slot drive; RH; steel; #1Q-24; %s" lg; %s" 
lg thread. 

SCREW, machine: slot drive; RH; steel; #8-32; %s" lg; ;is" 
lg thread. 

SCREW, machine: slot drive; RH; steel; #10-24; X" lg; X" 
lg thread. 

SCREW, machine: slot drive; RH; steel; #8-32; W' lg; W' lg 
thread. 

SCREW, machine: slot drive; RH; steel; #6-32; %s" lg; %s" 
lg thread. 

SCREW, machine: hex. head; steel; #%s-18; %" lg; %" lg 
thread. 

SCREW, machine: hex. head; steel; #7{-20; W' lg; %" lg 
thread. 

SCREW, machine: hex. head; steel; .216" dia; #12-28 NF; 
1Xs" lg; Xs" lg thread; %•" thk head, %s" across flats; .216" 
dia x X" shoulder. 

SCREW, machine: slot drive; RH; steel; #12-24; 5Ys' ' lg; 2" lg 
thread; %2" thk head; %" dia head; %6" dia x 3%" !g. 

SCREW, machine: slot drive; Fil H; steel; #12-24; %" lg; %" lg 
thread. 

.SCREW, machine: slot drive; RH; steel; #8-32; %" lg; %" lg 
thread. 

SCREW, machine: slot drive; RH; steel; #6-32; ~is" lg ; %6" lg 
thread. 

SCREW, machine: slot drive; Fil H; steel; #7{-20; W' lg; W' lg 
thread. 

SCREW, machine: slot drive; Fil H; steel; #8-32; W' lg; W' lg 
thread. 

::::: SCREW, machine: hex. head; steel; #%s-18; %" lg; %" lg thread_,_------------------

6L792Q-4-14. 3Z 

6L 7024-5. 1 Z 

6L6832-3. 1Z 

6L7024-4. 1Z 

6L6832-4. 1SZ 

6L6632-5. 1SZ 

6L7918-5-12Z 

6L792Q-4-12SZ 

6L20912-11. 818 

6L20912-94.1Z 

6L7224-10.3Z 

----- ___ 

1

6L683HO.lZ 

-------- - 6L6632-5.1S 

6L792Q-4-8.3Z 8 
~ 

6L6832-8.3SZ 
..... ..... 
I c.o 

6L7918-5-10Z ~ 
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Name of part and description Function of part 

COMMON HARDWARE GROUP-Continued 

SCREW, machine : hex. head; steel; #X- 20; W' lg ; W' lg thread_~ -- - ----- --- - -- - --- - -- -- - -- - ----- - - - -- - -
SCREW, machine: hex. head; steel; #}~-20; I X" lg; %" lg thread_ - - ------ - -- - ------- - ------- -- - - -- - -- - - - 
SCREW, machine: slot drive; RH; steel; #8-32; %" lg; %" lg - - - -- - -- - -- - -

thread. 
SCREW, machine : slot drive; flat head; steel, nickel plated; 

#10-32; %" lg; %" lg thread. 
SCREW, machine: slot drive; RH; steel; nickel plated; #10-32; 

%" lg; %" Jg thread. 
SCREW, machine; slot drive; RH; steel; #6-32; %" lg ; %" lg 

thread. 
SCREW, machine: slot drive; RH; steel, #8-32; %6" lg; Ytc" lg 

thread. 
SCREW, machine : hex. head; steel; #X-20; %" lg; %" Jg thread. _

1 

__ ___ _ 

SCREW, self-tapping : slot drive; P-K type Z; RH ; sheet metal; - - - ---------- - - - -- --
brass, zinc plated, cronak dip; #2; blunt unslotted point; 
Ys" !g. 

SCREW, self-tapping: slot drive; P-K type Z; RH; brass; #4 ; •-- -- --- -- - - -- - ---- -- --
W'lg. 

Signal Corps stock No. 

6L7920-4-8Z 
6L7920-4-20Z 
6L6832-6.1SZ 

6L7032-12. 7S 

6L7032-12.5S 

6L6632-6.49S 

6L6832-5.1Z 

6L7920-4-6Z 
6L18202-2.1Z 

6L18204-4.1- l 

WASHER, flat: std wrought iron, zinc plated, cronak dip; 
round; X" ID x %s" OD x %•" thk. 

_, 6L71004-33 

WASHER, flat: steel, zinc plated; round; .188" ID x %6" OD x •--- - --- --- -- -- 
.046" thk. 

WASHER, flat: steel, zinc plated, cronak finish; round; . 75011 , __ ________ _ _ _____ _ _ __ ________ _ _____ _ _ _ _ _ 

OD X .313" ID X .063" thk. 

6L71003-27Z 

6L71012-ll 

~ 
..... 
b 
t 



t> 
c;:l 
0 

"" ., 
0 
0 
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....... 
~ 

' YASHER, lock : steel; round; .320" I D x .59-!" OD x .030" 
thk; shakeproof type; internal twisted teeth. 

WASHER, lock: steel; round; .256" ID x .466" OD x .025" 
thk; shakeproof type; internal twisted teeth. 

WASHER, lock : steel; round; .195" I D x .395" OD x .022" 
thk; shakeproof type; twisted external type. 

WASHER, lock : steel; round; .320" ID x .588" OD x .030" 
thk; shakeproof type; twisted external teeth. 

WASHER, lock : steel; round; .195" ID x .370" OD x .022" 
thk; shakeproof type; internal twisted teeth . 

WASHER, lock: steel; round; .141" ID x .267" OD x .040" 
thk; split-ring type. 

WASHER, lock: steel ; round; .256" I D x .494" OD x .02511 

thk; shakeproof type; twisted external t eeth. 
WASHER, lock: steel; round; .221" ID x .393" OD x .022" 

thk; shakeproof type; internal twisted teeth. 
WASHER, lock: steel, zinc plated; round; .168" ID x .325" 

OD x .020" thk; shakeproof type; internal twisted teeth . 
WASHER, lock : steel, dulite fin ish; round; .142" ID x .275" 

OD x .018" thk; shakeproof type; internal twisted teeth. 
WASHER, lock: steel, zinc plated; round ; .256" ID x .670" 

OD x .035" thk; shakeproof type; external, internal twisted 
teeth. 

WASHER, lock: steel ; round; .142" ID x .275" OD x .018" 
thk; shakeproof type; internal t\visted teeth. 

WASHER, lock : steel ; round ; .168" ID x .370" OD x .020" 
thk; shakeproof type; twisted external teeth . 

WASHER, lock : steel, dulite fi nish ; round ; .578" OD x .328" 
I D x Ha" t hk; spli t r ing type. 

6L72218C 

6L72214C 

6L71110C 

6L71118-l 

6L72210C 

6L71002-17F 

6L71114-1Z 

6L72212C 

6L72208C 

6L71003-28F 

6L72014-20 

6L72206C 

6L71108C 

6L71009-2F ~ 
....... 

i 
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K arne of part and description 

COMi\10N HARDWARE GROUP-Continued 

WASHER, lock: steel, zinc plated, iridite finish; round; .180" 
ID x .265" OD x .049" thk; split ring type. 

WASHER, lock : steel, zinc plated. iridi te finish; round; .206" 
ID x .337" OD x .047" thk; split ring type. 

WASHER, lock: steel; round; .116" ID x .245" OD x .016" 
thk; shakeproof; internal twisted teeth. 

[AG 412.5 (21 i\Iay 51)) 

Function of part Signal Corps stock No. 

6L71003-25F 

6L71003-26F 

- --1 6L72203Z 
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TM 11- 943 
C 2 

TO 16- 35PU181- 5 
TECHNICAL MANUAL 

ENGINE GE NERATORS PU-181/PGC- 1 and PU- 181A/PGC-1 

CJ·I ANG I~S} 
No. 2 

DEPART MENT OF THE ARMY 
WAS HI NC:'l'ON 25, D . C., 25 Octobe1' 1951 

TM 11-943, 9 Aprill 951, is changed as follows: 
The t itle of the manual is changed Lo read-

ENGI NE GENERATORS PU- 181/PGC-1 and PU- 181A/PGC-1 

CHAPTER I 

INTRODUCTION 
Note (Added). E ngin e Generato r PU- 181A/PGC-1, p rocured on Order Nos · 

13 179-Ph il a-51 and 7106-Ph ila-51, i es. enLially t he . arne as Engine Generator 
PU-181/PGC-l. All information co ntained in T M 11-943 which pertain to 
E ngine Ge nerato r PU-181/PGC-1 app lies eq ua ll y to E ngine Generator PU-181A/ 
PGC-1, unl ess otherwise stated herein. T hroughout t he technical manua l, 
excep t where d imen ions a rc in volved, reference to E ngine GE-12-F applies 
eq ually to E ngin e GE- 12-G; reference to Generator GN-51-C app lies equally to 
Generato r G -51- D; a nd reference to Case CY-739/PGC-1 appli e eq ua ll y to 
Case CY-739A/PGC- 1, unl e .. otherwise tated. Except for t he generator, the 
P U-181A/PGC- l procured on Order No. 13179-Phil a-51 is identical to the 
PU-181A/PGC-1 procured on Order No. 7106-Phil a-51. Generators GN-51-C 
and GN-51-D may be inLc rchangcd a. co mplete units. All pa rts of t hese gener
ators, however , a re not inte rchangeab le. ·w ith the exception of t he park p lug 
and shield ing assembl y, the over-all appearance of E ngine Generators P U-181/ 
PGC-1 and PU-181A/PGC-1 i. Lhe. a rne. Eno- ine GE-12-G di ffers from Engine 
GE-12-F in the following rc pect : The spark plug, spar k plug shield , and 
igni tion cable shielding a embly used on E ngine GE-12-G is eq ui pped with a 
self-shi elded a nd elf-supp ressed . park p lug and a new igni tion cable shield ing 
assembly . 

3. General Description 

* * * * * * * 
a.1 (Added) . Engine Generator PU- 181A/PGC- 1 is the same as 

Engine Generator PU- 181/PGC-1, excepL that Engine GE- 12-G has 
been subsLi tuted for E ngine GE- 12- F and Engine Generator PU-
181A/PGC- 1 may be equipped with either Generator GN-51-C or 
Generator GN- 51- D. 

b. Engine GE- 12-F is * * * at 3,600 rpm. The over-all 
length of Engine GE- 12- G is slightly greater than that of Engine 
GE- 12- F because of the use of the self-shielded and self-suppressed 
spark plug. 

AGO 122!JB- Oct. 950() 75'-51 1 



c. (S uperseded) . GcncraLors GN- 51- 0 a nd GN- 51- D arc . ingle
phase, 60-cyclc units of the revolving-field type. They a rc co upled 
to the engine by means of a male spline on Lhc end of Ll1 e engine 
crankshaft and a sp lincd, flexib le coupling. T ile clecLri cal cbara.ctcr
istics of these two gcncraLors arc idcn tical, and Liley may be in tor
changed as complcLe assembli e . \ iVhcn r pla,cing pa,rL , check the 
parts list carefully since all parts arc not inLcrcha,ngca,b lc. 

Caution (Added) . 'ome of Lh equ ipment supplied on Order 
Nos. 13179- Phila- 51 and 7106- Phila- 51 is suppli ed wiLh Generator 
GN- 51- 0; the balance of the cquipmcnL is suppli ed wiLh GcncraLor 
GN-51- D . Always check the gcncmtor name plaLc to determine 
which genera tor is used and which insLm ctions to fo llow wh n work
ing on the electrical components of Engine GcncraLor PU-181A/ 
PG0- 1. 

* * * * * 
g. Rescinded. 

6. Tabular Data 

a. WEIGHTS AND DIMENSIONS (. 'upcrscdcd). 

Item 

Engine Generator PU- 181/PGC- L __ ___ __ ___ ____ _ 
Enrrine Generator PU- 181A/PGG-1 (with Gcn-

c~·ato r GN- 51- C) ----- ------------ _________ _ 
Engine Generator PU- 181A/PGG-1 (with Gen-

erator GN- 51- D) - ____ - ____ -- ____________ _ 
Generator GN- 51- C ____ --------- -- --- _________ _ 
Generator GN- 51- D ______ --------- - --- ________ _ 
Engine GE-12- F -------------------- _________ _ 
E ngine GE-:).2- G _____ ----- ---------------- ____ _ 
Case CY-739/PGC- L - ---------------------- __ 
Case CY-739A/PGC- L -------------------- _- __ _ 
Bag CW- 191/PGC- 1- _---------- - ----------- __ _ 

* * * * * 
c. CoNDENSED TABLE oF SPECIFICATIONS. 

(1) Engine. 

* * * * 

llcight 
(in .) 

12'Xu 

12' Xo 

12' %o 
6 
6 
9}~ 

9% 
19}(, 
20}(, 
13 

* * 

Width LN1gth 
(in .) (i n. ) 

15}~ 17}(. 

15}(, 18}(, 

16 18}~ 

6 7){, 
6 8 

13}(. 16}f 
8}~ 17}1 

16% 19Y. 
17% 20}(. 
14-)4 18 

* * 

* * 
Note (Added) . W ith tho exception of tho spark plug, a ll of Lito above s pocifl ontions apply to En

gino Generators PU- 1 1/ 1' 0 - l ancl PU- 181 A/ PO C- 1. Tho spar k plug used 011 E 11 g i11 • 
Oonornlor PU- 1 !A/PO - I is a Cham})ion XE- .1 II, 11-mm , self-shie lded type. 

(2) Generator. 

* * * * * * * 
Note (Added) . ' !' he J>U-181A/ POC - l uses Ocllcrator ON-51-D ( Frnnk li n E lectr ic Co.). All elect ri c 

characterist ics of Generators ON-5 1- and ON-51- D arc the sante. 
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d. SPARE PARTS (fig. 8). 
case. 

* * * 

The following running 

* * 

* * * of the 

* * 
N ote (Added) . No suppressor is supplied with Engine Generator PU- lSIA/PO C-1. '!' his unit is 

equipped with 11 sclf-shiolded spark plug which is self-suppressed . 

e. TOOLS (fig. 9). The following tools * * * of the case: 

Quanti t y i[CIII 

* * 
\<\Trench double-end box, %-%o. 

1 Wrench, ope n-end, 3/ 8-7/16. 

8. Uncrating and Unpacking, Domestic Shipment 

* * * * * 
8.1. Uncrating and Unpacking, Export Shipment 

(Add ed) 

* * 

a. Engine GeneraLors PU-181/PGC- 1 and fU- 181A/PGC-1 are 
shipped in Case CY- 739/PGC- 1 and CY- 739A/PGC-1, respectively. 
The engine generator is proce sed and mounted on the base of the 
case. The engine flywheel and Lhe carbureLor arc seemed with 
conugaLcd fiberboard pads Lo prevent movemenL; the required amount 
of de sicanL, in ba.gs, is Lied within the tubular frame of the unit. 
The rubberized bn.g (Bag CW- 191 /PGC-l) , tools, and spare parts 
are packed within t.hc top section of the case. This secLion of the 
case is placed over the uniL and secured to the base by means of snap 
laLches. 

b. The top, corners, and bottom of Lhe case are proLected wiLh 
conugaLecl Gberboard pads, and Lhc case then is placed in a fiberboard 
carton. This carton is inclosed in a moisturc-vaporproof barrier. 
The compleLe eq uipment Lhcn is placed in a wa.Lcrproof outer cm-Lon. 
This enLire packing ~tssembly then is placed in a wooden packing 
case which is bound wiLh meLa.l strapping. The packaging of equip
menL for exporL is illu sLraLed .in Jigme l 0.1. 

c. To unpack eq uipmenL which is exporL packed, cuL the metal 
stmps; wiLhd raw Lhe nails LilaL secure Lhe Lop of Ll1 c case and lifL the 
equipment from the case. Carefully open Lhe outer carton, Lhe 
moisLu1·e-vaporproof barrier, and the inner cm·Lon, an l lift out Lhe 
shipping case which conLains the equipment. Release the snap 
fasteners and remove Lhe Lop section of the case. Carefully in pect 
Lhe equ ipmenL for possible clamage and checl\: Lhe contents of Lhe 
case against Lhe packing lisL. If any unsatisfactory condition 1s 
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BOTTOM 

MOISTURE VAPOR PROOF 

BARRIE 

Figure 10.1 (Added). Engine Genewtor PU- 181A/PGC- 1, export packing. 
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found, fill out and forward DD Form 6 in accordance with SR 745-
45-5/AFR 71- 4. 

d. The spare parts have been processed and wrapped to protect 
them against corrosion and damage. Each package is labeled clearly . 

. Do not open the packages containing the spare parts until the parts 
are to be used. 

31. Routine Lubrication 

a. LuBRICATION ORDERS. Lubrication orders are * 
earlier date. The lubrication order for the equipment 
this technical manual is reproduced in figure 48. 

* * an 
covered in 

* * * * * * 
53. Trouble Charts 

* * * * * * 
c. ENGINE OvERHEATS AND LAcKs PowER. 

Possible cause Check 

* * 
Wrong type of spark plug_ Spark plug ____ _ 

* * 

* * * * 

Remedy 

* 
Use Champion J-11 or 

equivalent for PU-
181/PGC-1. 

Use Champion XE-J 11 
for PU-181A/PGC-1. 

* 

* * 
J. INTERFERENCE WITH NEARBY RADIO. 

* 

* 

* 

Pm·. 
r p( 

* 
74 

* 

------------~------------,---

Possible cause 

* 
Magneto-cam ground 

brush not seating. 
Defective ;>Park plug __ _ 

Check 

* 
l\ 1agneto-cam ground 

bn1sh. 
s park plug ______ ____ __ 

59. E~gine Disassembly 

* * * * 

Remedy 

* 
Loosen or replace ____ 

Replace spark plug __ 

* * 
c. IGNI'l'ION CABLE-SPARK PLUG-BAFFLE PLATE. 

* * * * * * 

Par. 
rcr 

* 
85e 

74 

* 

* 
c.J (Added) . ENGINE GE-12-G, SPARK PLUG AND IGNITION 

SHIELDING (fig. 23 .1). Unscrew the ignition cable shielding nut from 

AGO 1229B 5 



~he hielded spark plug. B ·nrcful nol Lo lose or dam11ge Lhe conLucL 
m crt m the end of Lh . hirld cd cable. c the SJ ccial park plug 
wrench provided in the Lool kit and remove the spark plug from Lbc 
cylinder head. 

* * * * * * * 

CABLE TERM INAL---.~,..1 

SHIELDED SPARK PLU 

TM 943-C2-2 

Figw e 23.1 (Added) . Engine G ,. 12 G, spark plug and hie/ding assembly. 

71. Carburetor 

* * * * * * * 
d. FLOA'l' SET'l'ING (fig. 36). To check Lhc flonL cLLing, procood as 

follows: 

* * * * * * * 

103. Suppression Equipment 

Engine Generator PU- 181 /PGC- 1 * * * or replacing parL . 

Note (Added). Engine Genera Lor P - l J A/ PG G J i;; cq uipJ cl with a 'ham
pion XE J l J, scl f-shicldcd spark plug. 

6 AGO l22Vll 
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OUTER 

BINDING 

AIR BAFFLE 

COUPLING PIN PLATE 

INNER BEARING SUPPORT 

FigU?·e 30.1 (Added) . 

INNER END 

• • BELL 

••• ·..::, SCREW 

~ LOCKWASHER 

~
."' 

FIBRE • \ 
WAS\HER' < RUBBER BUSHIN "/ / SET SCREWS GS 

" KEY 

.,•,.~"\ THROUGH BOLT 

\\WASHER 
WASHER 

UT 
PALNUT 

TM 943-C2-3 

Generator GN-51- D, exploded view . 
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ASSEMBLY 

TM 943-C2-4 

Figure 86 (Superseded) . Carburetor float-level adjustment. 



104 . Type and Location of Components 

The type and * * * are as follow 

* * * * * * 
Note (Added) . N o separa te resistor is requ ir din the high-tension spark pl ug lead 0 11 En gine Genera tor 

P U- 181A/P O C- l '1' 1* rr nit is equipped with a self-shield d a nd selr-suppr ssed spark plug. 

LUBRICA liON ORDER 
(Supersedes LO 11-947, 15 Sept 47) 

POWER UNITS PE-210 & PE-210-A 
POWER UNITS PE-214-B & PE-214-C 

POWER UNIT PU-181/PGC-1 
References: TM 11-947 and TM 11-945 

Clean parts with SOL VENT, dry cleaning, or O il, fue l, Diesel. 

Interva l - lubricant 

Each 
Refi ll 

OE FUEL TANK 

Fuel mixture shall consist of % pint of OE to each gall on 

of gaso l ine. Oil mea sure is integral port of each fuel to nk 

cop . Two differe nt size cops ore used . Measuring cup s ore 

either two inches dee p or four inches deep. Use four small 

cups full of OE to each gallon of gasoline or two large cups 

full of OE to each gallon of gasoline. Mix oil and gasoline 

THOROUGHLY in separate container before pouri ng in to fuel 

tank . Fue l tonk capa ci ty is 1 gallon . 

CAUT ION: Never use gasoline to wh ich oil has not been 

added . Open fuel tonk vent cock before starling engine. 

KEY 

I OE-Oil, engine, OE 10. All temperat ures. I 

NOTE 

Copy of this lubrication order will remain with the equip· 
men! at all fime s; instructions contained herein ore mondo · 
tory and supersede all conflicting lubrication instruction' 
doted prior to the dote of th is lubricatio n orde r. 

DO NOT LUBR ICATE
Generator Bearings, 
Carburetor Air Cleaner. 

BY Ono~;n OF T H E SECR~;TAI!Y OF TH~i ARMY: 

J . LAWTON COLLINS 
Chief of Staff, United States Army 

OFFICIAL: 

EDWARD F. WITSELL 
Major General 
The Adjutant General 

T M 9 4 3 -C2-, 5 

Figure 48 (Adele l) . Facsi mile o.f L ubrication Order LO 11- 947. 
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APPENDIX Ill 
IDENTIFICATION TABLE OF PARTS FOR ENGINE 

GENERATOR PU-181/PGC-1 
* * * * * * * 

APPENDIX IV 
IDENTIFICATION TABLE OF PARTS FOR ENGINE 

GENERATOR PU-181A/PGC-I 
(Added) 

Note. The follow in g pa rts replace pa rLs of simi lar nam e and de erip Lion which 
appear in the identifi cation Lab le of parts for En gine GeneraLo r P U- 18 1/PGG-1. 
Otherwi e a ll parts listed in appendi x III for E ngine Gen rator P U- 181/PG C-1 
a re t he same for Engine GeneraLor PU-181A/P GC- l. 

Na me of purl and description 

ENGINE GE JERATOR: E ngine 
GeneraLor PU- 18 1A/ PG C- l ; 300 
w at 100 % pf ; 120/240 v; sin gle 
pha e; GO eye ac; shock mtd in 
uni L fram e. 

ENGINE, ga. oli ne : complete En
gine GE- 12-G; 1.25 hp aL 3600 
rpm ; l c.vl, 2 eye, horiz ; 2" bore 
x l }'z" stroke; a ir cooled; fl y wheel 
magneto igni t ion ; ma nual , tart
ing, rope; elec governor. 

GENERATOR, ac: G nerator 
GN-5 1- D ; 300-w output at 3600 
rpm ; 100 % pf; 120/420 v; s in gle 
phase; GO eye ; 2 wire; direc t. d ri ve. 

C SE : Case CY- 73!JA/PGC- L __ _ _ 

FITTING, pipe : 45° sLreet elbow; 
Ys" male Lo %" fema le IPS ; 
'vVeat.herhead #3350X2. 

H UB: driven ha lf of fl ex ible co up
ling; J MCO #3010. 

PLU , spa rk: mach Lhd, 1-1 mm ; 
hot Ly pe ; 1}'1 6" hex.; Champi on 
XE-J 11. 

SHIELD, cab le : c/o Til.eflex # 153-
1864 conduit, termin al #3G!)27, 
a nc1 7-mm cable; TiLe flex #B-
384-13. 

F unction of part. Signr<l Corps stock 
No. 

·--------1------

Power suppl y for Signa l 3H I 927-181A 
Corps comm un icaLion 
eq uipm cnL. Pa r t of 
T eleLypewriter S e L 
AN / PGC- J. 

P rovides power to d ri ve 3H 1912G 
generaLor . 

Generates GO-cycle ac __ __ 3Il23.51D 

Coverin g for engine ,;e n- 311 772- 73HA 
era to r . 

Fuel line xLcn ~ i o n Lo 
fu el tank. 

GZ3888- 107 

Couples generator Lo en- 3112551- 8 
gin c. 

\[cans for introducing 3lll9J 2-8 .1 
spark in Lo combusLion 
chamber . 

, hie lcling f or ign ition 31152,10.3- 2 
cab le and co nclu cLor 
for hi gh-tension ign i-
t ion currcn L. 

-------------------~--------------~--------
[AG 412.5 (5 Oct 51) ) 
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Changes in force: C 2, C 3, C 4, 

US Army Si~ 1al School library 
~('"l n ~.~,•~r·lf I 11 ·~~ J Ill I· •,,• l<. .1\l •• 

and C 5 

TM 11-943 
*C 5 

ENGINE GENERATORS PU-181/PGC-1 AND 

PU-181A/PGC-1 AND POWER UNIT PE-214-D 

CHANGE } 

NO. 5 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON 25, D. C., 25 Octob er 1963 

TM 11-943, 9 April 1951, is changed as follows: 
Note. The parenthetical reference to previous Changes 

(example: "page 5 of C 2") indicates that pertinent ma
terial was published in that change. 

Page 1. Add paragraph 1.1. 

1. 1. Index of Publications 

Refer to the latest issue of DA Pam 310-4 to determine 
whether there are new editions, changes, or additional pub
lications pertaining to the equipment. DA Pam 310-4 is an 
index of current technical manuals, technical bulletins, 
supply bulletins, lubrication orders, and modification work 
orders that are available through publications supply chan
nels. The index lists the individual parts (-10, -20, -35P, 
etc.) and the latest changes to and revisions of each equip
ment publication. 

Delete paragraph 2 and substitute: 

2. Forms and Records 

~· Reports of Maintenance and Unsatisfactory Equipment. 
Use equipment forms and records in accordance with in
structions in TM 38-750 . 

.Q. Report of Damaged or Improper Shipment. Fill out and 
forward DD Form 6 (Report of Damaged or Improper Ship
ment) as prescribed in AR 700-58 (Army), NAVSANDA 
Publication 378 (Navy), and AFR 71-4 (Air Force) . 

*This change supersedes C 1, 28 May 1951. 

TAGO 6663B US ft.rmy ~i~na l Srt~ool it5tar, 
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.£. Reporting of Equipment Manual Improvements. The 
direct reporting, by the individual user, of errors, omis
sions, and recommendations for improving this manual is 
authorized and encouraged. DA Form 2028 (Recommended 
Changes to DA Technical Manual Parts Lists or Supply 
Manual 7, 8, or 9) will be used for reporting these im
provements. This form will be completed in triplicate 
using pencil, pen, or typewriter. The original and one copy 
will be forwarded directto-CommandingOfficer, U.S. Army 
Electronics Materiel Support Agency, ATTN: SELMS-MP, 
Fort Monmouth, N.J., 07703. One information copy will be 
furnished to the individual's immediate supervisor (officer, 
noncommissioned officer, supervisor, etc.). 

Page 23, chapter 3 (page 3 of C 3). 
Delete sections I, II, and III and substitute: 

Section I. OPERATOR'S MAINTENANCE 

25. Scope of Operator's Maintenance 

The maintenance duties assigned to the operator of the 
equipment are listed below together with a reference to the 
paragraphs covering the specific maintenance functions. 
The tools required are listed in appendix VII. 
~· Daily preventive maintenance checks and services 

(par. 28). 
b. Weekly preventive maintenance checks and services 

(par. 29). 
c . Cleaning (par. 30). 

26. Preventive Maintenance 

Preventive maintenance is the systematic care, servicing, 
and inspection of equipment to prevent the occurrence of 
trouble, to reduce downtime, and to assure that the equip
ment is serviceable. 

a. Systematic Care. The procedures given inparagraphs 
28; 29, and 30 cover routine systematic care and cleaning 
essential to proper upkeep and operation of the equipment. 

!?_. Preventive Maintenance Checks and Services. The 
preventive maintenance checks and services charts (pars. 
28 and 29) outline functions to be performed at specific 
intervals. These checks and services are to maintain Army 
electronic equipment in a combat serviceable condition; 
that is, in good general (physical) condition and in good 
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operating condition. To assist operators in maintaining 
combat serviceability, the charts indicate what to check, 
how to check, and what the normal conditions are; the 
References column lists the illustrations, paragraphs, or 
manuals that contain supplementary information. If the de
fect cannot be remedied by the operator, higher echelon 
maintenance or repair is required. Records and reports of 
these checks and services must be made in accordance 
with the requirements set forth in TM 38-750. 

27. Preventive Maintenance Checks 
and Services Periods 

Preventive maintenance checks and services of the equip
ment are required daily and weekly. 
~· Paragraph 28 specifies the checks and services that 

must be accomplished daily and under the conditions listed 
below. 

(1) When the equipment is initially installed. 
(2) When the equipment is reinstalled after removal 

for any reason. 
(3) At least once each week if the equipment is main

tained in standby condition . 
.Q. Paragraph 29, specifies additional checks and services 

that must be performed on a weekly basis. 

2 8. Daily Preventive Maintenance Checks 
and Services Chart 

Sequence 
No. Item Procedure 

1 Exterior sur- Clean exterior surfaces of grease, oil, 
faces ..... and dirt, 

2 Equipment .. Inspect to see if the equipment has 
been tampered with or damaged, 

3 Fuel ....... Check fuel supply, and add fuel as 
needed, 

4 Leaks ...... Inspect fuel lines for leaks. 

5 Controls While making operating checks 
(item 6) observe that the mechanical 
action of manual controls on the 
equipment are free of external or 
internal binding. 

References 

Par, 30, 

Par, 14, 

Par. 16. 

Par. 15, 
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Sequence 
No, Item Procedure References 

6 Operation ... Operate the equipment, During Pars, 16-24 
operation, be alert for any unusual 
signs or conditions, 

29. Weekly Preventive Maintenance Checks an 
and Services Chart 

Sequence 
No, Item Procedure References 

1 Cable shield- Inspect cable shielding for cracks, Fig, 23. 
ing •.••••. frayed shielding, and loose con-

nections. 

2 Handles and Inspect handles and latches on the Par, 3e and 
latches case for looseness. Replace or fig, 3. 
(PU-181(*)/ tighten as necessary. 
PGC-1 only) 

3 Metal sur- Inspect exposed metal surfaces for Par, 30 . 
faces • , ••• rust and corrosion. Clean as re-

quired, 

4 Pulley •••••• Inspect the pulley for wear, rough Fig, 2 and 
surfaces, or loose mounting. par. 17. 
Clean off oil and grease. 

5 Fuel tank, Inspect the fuel tank for insecure Fig, 5. 
cap, and mounting. Inspect the fuel tank 

gasket. cap gasket; inspect the fuel tank 
strainer for dirt and defects . 

6 Output posts. Inspect the output posts on the Fig. 5. 
generator for tightness. 

30. Cleaning 
Inspect the exterior of the equipment. The exterior sur-

faces should be clean, and free of dust, dirt, grease and 

fungus. 
a. Remove dust and loose dirt with a clean soft cloth. 
Warning: Cleaning compound is flammable and its fumes 

are toxic. Provide adequate ventilation. Do not use near a 
flame or while equipment is operating. 

b. Remove grease, fungus, and ground-in dirt from the 
equipment and the case; use a cloth dampened (not wet) with 
cleaning compound (Federal stock No. 7930-395-9542). 
~· Remove dirt and carbon from the spark plugs with a 

brush. 
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s_!. Clean the exterior surfaces of the equipment; use a 
soft clean cloth. If dirt is difficult to remove, dampen the 
cloth with water; mild soap may be used for more effective 
cleaning. 

Section II. ORGANIZATIONAL MAINTENANCE 

31. Scope of Organizational Maintenance 

~· This section contains instructions covering second 
echelon maintenance of the equipment. It includes instruc
tions for performing preventive and periodic maintenance 
services and repair functions to be accomplished by the 
organizational repairman . 

.Q. Second echelon maintenance of the equipment includes: 
(1) Preventive maintenance (pars. 34 - 38). 
(2) Adjustment of magneto and governor (par. 95). 

32. Tools, Materials, and Test Equipment Required 

A list of parts authorized for second echelon maintenance 
appears in appendix VI (page 1 of C 4). The tools, materials, 
and test equipment required for organizational maintenance 
are listed below. 
~· Tools. 

(1) Dresser, contact points. 
(2) Knife TL-29. 
(3) Tool set, general mechanics. 
(4) Wrench, Allen type 3/32 inch . 

.Q. Materials. 
(1) Cleaning · compound (Federal stock No. 7930-395-

9542). 
(2) Cleaning cloth. 
(3) Fine sandpaper . 

.2,. Test Equipment. 
(1) Multimeter AN/URM-105. 
(2) Test Set, Electrical Power AN/URM-100. 

33. Organizational Preventive Maintenance 

~· Preventive maintehance is the systematic care, in
spection, and servicing of equipment to maintain it in serv
iceable condition, prevent breakdowns, and assure maximum 
operational capability. Preventive maintenance is the re
sponsibility of all echelons concerned with the equipment 
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and includes the inspection, testing, and replacement of 
parts, subassemblies, or units that inspection and tests 
indic.ate would probably fail before the next scheduled 
periodic service. Preventive maintenance checks and serv
ices of the equipment at the second echelon level are made 
at monthly and quarterly intervals unless otherwise di
rected by the commanding officer . 

.Q. Maintenance forms and records to be used and main
tained in this equipment are specified in TM 38-750. 

34. Monthly Maintenance 

Perform the maintenance functions indicated in the 
monthly preventive maintenance checks and services chart 
(par. 35) once each month. A month is defined as approxi
mately 30 calendar days of 8-hour-per-day operation. If 
the equipment is operated 16 hours a day, the monthly pre
ventive maintenance checks and services should be per
formed at 15-day intervals. Adjustment of the maintenance 
interval must be made to compensate for any unusual 
operating conditions. Equipment maintained in a standby 
(ready for immediate operation) condition must have monthly 
preventive maintenance checks and services performed on 
it. Equipment in limited storage (requires service before 
operation) does not require monthly preventive maintenance. 

35. Monthly Preventive Maintenance Checks Services 
and Services Chart 

Sequence 
No, Item Procedure References 

1 Tools ....... Inspect the condition of tools. App, VI & 
Thoroughly clean the tools and tool par. 38 , 
box. 

2 Cylinder Inspect the cylinder head, muffler Figs, 2, 15, 
head, muf- and exhaust pipe for cracks, leaks, and 16, 
fler, ex- and defective gaskets . 
haust pipe, 

3 Hareware , , , Tighten or replace all loose or miss- Fig, 46, 
ing hardware, 

4 Carburetor , , Inspect carburetor for leaks, insecure Par, 5d, 
mounting, unsatisfactory operation, figs. 5 
or defective gasket, and 31. 
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~I 

SequencE 
No. Item Procedure References 

5 Air cleaner •• Inspect the air cleaner for excess dirt Pars. 62 & 
or grit, remove and clean the air 72 & figs. 
cleaner if necessary. 10 & 31. 

6 Governor Inspect the governor for insecure Pars. 2f & 
and linkage mounting. Inspect linkage and 95. 

connections to see that they are not 
excessively worn, do not bind, and 
are properly adjusted. 

7 Spark plugs . Inspect spark plug for insecure instal- Par. 20 & 
lation and leakage around the figs. 2 & 
spark plug gasket, Remove the 14. 
spark plug and inspect for cracked 
insulation, excessive carbon de-
posits, and burnt electrodes . Clean 
spark plug with a spark plug 
cleaner. 

8 Magneto •••• Inspect the magneto for insecure Pars. 91 & 
mounting and check the breaker 92 & figs. 
points for improper alignment and 33 & 45. 
adjustment. Inspect the capacitor 
for damaged lead and insecure 
mounting. 

9 Generator ••• Inspect the generator for insecure 
mounting . Check generator output 
according to par. 56. There should 
be no evidence of excessive arcing. 

10 Stop switch Inspect the stop switch for dirt, Par. 21 & 
loose connection, and insecure figs . 11 
mounting . & 46. 

36. Quarterly Maintenance 

Quarterly preventive maintenance checks and services on 
the equipment are required. Periodic weekly and monthly 
services constitute a part of the quarterly preventive main
tenance checks and services and must be performed con
currently. All deficiencies or shortcomings will be re
corded in accordance with the requirements of TM 38-750. 
Perform all the checks and services listed in the quarterly 
preventive maintenance checks and services chart (par. 37) 
in the sequence listed. 
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37. Quarterly Preventive Maintenance Checks 
and Services Chart 

Sequence 
No. 

1 

2 

3 

4 

Item Procedure 

Publications • See that all publications are com
plete, serviceable, and current. 

Modifications 

Spare parts •• 

Preservation 

Check DA Pam 310-4 to determine 
if new applicable MWO's have been 
published, All URGENT MWO's 
must be applied immediately. All 
NORMAL MWO's must be scheduled. 

Check all spare parts (operator and 
organizational) for general condi
tion and method of storage. There 
should be no evidence of overstock, 
and all shortages must be on valid 
requisitions. 

Check all surfaces for evidence of 
fungus. Remove rust and corrosion 
and spot- paint bare spots. 

5 Mounting • • • See that all bolts, nuts, and washers 

6 Bag CW-191/ 
PGC-1, 
case CY-
739(*)/ 
PGC-1, 
(PU-181 
(*)/PGC-1 
only), 

are correctly positioned and prop
erly tightened. Check for cracked, 
bent, or broken frame. 

Inspect bag for mildew, rot, tears, 
and fraying material. Inspect case 
for splintering, holes. Remove 
rust and corrosion and spot- paint 
bare spots. 

3 8. Touch up Painting Instructions 

References 

DA Pam 
310- 4. 

TM 38-750 
& DA Pam 
310-4, 

App. VII 
& TM 
11-2805-
200- 10P, 

Par. 38 & 
TM 9-213 

Figs. 3 & 
4& 
par, 5g. 

Remove rust and corrosion from metal surfaces by lightly 
sanding them with fine sandpaper. Brush two thin coats of 
paint on the bare metal to protect it from further corrosion. 
Refer to the applicable cleaning and refinishing practices 
specified in TM 9-213. 

Page 93, Delete appendix I and substitute: 
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APPENDIX I 

REFERENCES 

Following is a list of applicable references available to 
the operator and unit repairman of the equipment. 

DA Pam 310-4 

TM 9-213 

TM 11-2805-200-10P 

TM 11-6625-203-12 

TM 38-750 

Index of Technical Manuals, 
Technical Bulletins, Supply 
Bulletins, Lubrication Or
ders , and Modification Work 
Orders. 

Painting Instructions for Field 
Use. 

Operator Maintenance Repair 
Parts and Special Tools List: 
Engine GE-12B -C, -D, -E, 
-F, and -G. 

Operation and Organizational 
Maintenance: Multimeter AN/ 
URM-105, Including Multi
meter ME-77 /U. 

The Army Equipment Record 
System and Procedures. 
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By Order of the Secretary of the Army: 

EARLE G. WHEELER, 
General, V nited St,ates Army, 

Official: Chief of Staff. 

J. C. LAMBERT, 
Major General, United States Army, 
The Adjutant General. 

Distribution: 
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Active Army: 
DASA (6) 
USASA (2) 
CNGB (1) 
CofEngrs (1) 
TSG (1) 
CSigO (7) 
CofT (1) 
CofSptS (1) 
USACDA (1) 
USCONARC (5) 
USAMC (5) 
ARADCOM (2) 
ARADCOM Rgn (2) 
OS Maj Comd (3) 
OS Base Comd (2) 
LOGCOMD (2) 
USAECOM (5) 
USAMICOM (4) 
USASCC (4) 
MDW (1) 
Armies (2) 
Corps (2) 
USA Corps (3) 
USATC AD (2) 
USATC Engr (2) 
USATC Inf (2) 
USATC Armor (2) 
USASTC (5) 
Instls (2) except 

Fort Monmouth (65) 
Svc Colleges (2) 
Br Svc Sch (2) 
GENDEP (OS) (2) 
Sig Sec, GENDEP (OS) (5) 
Sig Dep (OS) (12) 
Army Dep (2) except 

Fort Worth Army Dep (8) 
Lexington Army Dep ( 12) 
Sacramento Army Dep (28) 
Tobyhanna Army Dep (1 2) 

USACECDA (2) 
USA Elct Rsch & Dev Actv (13) 

White Sands 
USA Elct Rsch & Dev Actv (4) 

Fort Huachuca 
POE (1) 
Trans Tml Comd (1) 
Army Tml (1) 
USAOSA (1) 
AMS (1) 
WRAMC (1) 
AFIP ( 1) 
Army Pictorial Cen (2) 
USA Mob Spt Cen (1) 
USA Elct Mat Agcy (12) 
Chicago Proc Dist (1) 
USARCARIB Sig Agcy (1) 
Sig Fld Maint Shops (3) 
USASMCOM (1) 
USA Engr CD Agcy (1) 
USA CBR CD Agcy (1) 
USA Comm- Elct CD Agcy (2) 
USA Med Svc CD Agcy (1) 
USA Ord CD Agcy (2) 
USA QM CD Agcy (2) 
USA Trans CD Agcy (2) 
USA Armor CD Agcy (2) 
USA Avn CD Agcy (1) 
USA Arty CD Agcy (2) 
USA SW CD Agcy (2) 
USADSA (1) 
White House Army Comm Agcy (5) 
Def Comm Agcy· (1) 
USATC FA (3) 
Anniston Army Depot (5) 
USAERDL Trp Comd (10) 
Yuma Proving Ground (2) 
WSMR (5) 
Fort Hancock ( 4) 
APG (5) 



Units org under fol TOE: 
6-115 

(2 copies each) 

6-116 
7 
9-47 
9-86 
9-87 
9-227 
9-337 
9-500 (AA-AC) 
9-510 (AA-AC) 
10-417 
11-5 
11-7 
11-16 
11- 45 
11-55 
11-57 
11- 96 
11-97 
11-98 
11-117 
11-155 
11-157 
11-500 (AA- AE, RM- RU) 
11-555 
11-557 
11-587 
11-592 
11-597 
12-7 
12-27 
12-157 

17 
17-52 
19-27 
19-29 
19-55 
19-57 
19-217 
19-247 
19-500 (AA-AE) 
20 
29-56 
39-5 
30-600 (AA- AE) 
39-62 
44-435 
44-436 
44-437 
44-445 
44- 446 
44-447 
44-448 
44-500 (AA-AB) 
44-535 
44-536 
44-537 
44-544 
44-545 
44-546 
44- 547 
44-548 
57 
57-5 

NG: State AG (3); units - same as Active Army except allowance is one 
copy to each unit. 

USAR: None. 
For explanation of abbreviations used, see AR 320-50. 
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