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TM 11—903

POWER UNIT PE—77— (*)

WAR DEPARTMENT

WASHINGTON 25, D. C. 14 October 1943.

TM 11-903, Power Unit PE-77-(*), is published for the information and

guidance of all concerned.

(A. G. 300.7 (14 October 1943).)

BY ORDER OF THE SECRETARY OF WAR:
G. C. MARSHALL,

Chief of Staff.
OFFICIAL:

J. A. ULIO, /
Major General

The Adjutant General.

t

V
DISTRIBUTION:
R and H 1 (5); IBn 1, 11 (6); 1C 11 (10).

(For explanation of symbols see FM 21-6.)
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TECHNICAL

POWER UNITS PE-77-A, PE-77-B, PE-T^C, P.E-77-D, AND
PE-77-E

CHANGES! WAR DEPARTMENT,
No. 1 I WASHINGTON 25, D. C., 3 October 1944.

TM 11-903, 14 October 1943, is changed as follows:

The title of this manual is changed to read: POWER UNITS
PE-77-A, PE-77-B, PE-77-C, PE-77-D, AND PE-77-E.

5. VENTILATION.
* * * » * * *

c. If the unit * * * excessive back pressure A 1-inch tube

may be used where the length of the exhaust tube is less than 10 feet;

a 1%-inch 1. D. (inside diameter) tube should be used if the exhaust

tube exceeds 10 feet. Make sure that * * * entrance of water.

7. OPERATION.

6. Stopping. —On PE-77-C, D, and * * * engine stops turn
ing. Do not disconnect any external load until the unit has
come to a dead stop. If the load is disconnected from the unit
before the unit stops, it may cause a reversal of the polarity of
the unit. When the engine * * * formation of gum.

c. Operator's maintenance schedule (Superseded.) —Follow instruc
tions contained in War Department Lubrication Order No. 3018.

AOO 870 610R03"— 44
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DOOTONT
LUBOICATION

ORDER No. 3018

POWER UNIT PE-77

COLD WEATHER— Below0°F., drain Crankcase daily.
Refill Crankcase with 75% OE SAE 10 and 25%
gasoline thoroughly mixed. Check level more often.
Maintain at FULL mark by adding undiluted OE SAE
10 only.
HOURS —Reduce hours under severe operating con
ditions.

1024 Fuel Tank
Clean inside of tanI and fuel line.Keep fuel cl*-"
end vent in cap open.Cep. !/

2 °r ' n°'-

64 Fue/ Ton* Shut-Off Valve
Drainwaterand sediment.Also, removefuei
strainersedimentbowl, located nextto
carburetor,cleanbowl end strainerscreen.

8 OE Air Cleaner
Check leveland refill lo levelmart.
Every24hours,remove,drain, cleanand
refill. Every256hours,removeand
washall parts.

4 OE Cranltcase Fill and Level Gage
Check level.

<8 CronAcose Drain Plug
Drainand refill. Cap. appro*. % ql.
Drainonly whenhot

CLEAN parts with SOLVENT, dry-cleaning, or OIL, fuel.
Diesel. Allow parts to dry thoroughly before lubricating.
OIL CAN POINTS— Every 64 hours, lubricate Throttle
and Governor Control Linkage with OE.

DO NOT LUBRICATE— Magneto, Engine Governor.

REFERENCE— Technical Manual TM 11.903.
8y Order of the Secretaryof War:

G. C. ManMI. Chief of Stall.

• KEY-

LUBRICANTS LOWEST EXPECTED AIR TEMPERATURE
OE— OIL, engine above +32°F. +32*MoO'F. below0*F.

Crankcase OE SAE 30 Oi SAE 10 SeeCold Weather Note
ExceptCrankcase Oi SAE 30 OE SAE 10 PS

PS—OIL, lubricating,preservative,special

eqimirion LUIRICAJION ORDER from FkiludtlpHa Sianal Depot, or
Ufak ASf Depot. Oorfen,Utah, hy Signal Carp, Slack Ha. 60 IO 113-18

-3018

25 Mar 1944
Supersedesall previoui
lubricationinstruction*.

Data based on inspection of Production Model TL92080

Figure 3. —War Department Lubrication Order No. 3018.

13. LUBRICATION.

* * 4 4 I i *

b
. Crankcase.*******

(2) Drain and supply * * * crankcase is 1% pints. Follow
instructions contained in War Department Lubrication Order
No. 3018.

(3) Rescinded.

AGO 87C
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c. Air cleaner. —Before using the * * * at all times. Follow
lubricating instructions contained in War Department Lubri
cation Order No. 3018.

18. IGNITION SYSTEM.****»,.*
c. Spark plug adjustment. —The cap of * * * plug and gasket.

Apply a little graphite grease on thread when replacing; do not get the

grease on the points. Replace the shield as it reduces radio inter
ference.*******

38. AIR CLEANER.— Clean the air * * * (Federal Specifica

tion P-S-661A). Clean the bowl by submerging in cleaning solvent
or fuel oil, Diesel. Fill cleaner bowl * * * the cleaner bowl.
(See War Department Lubrication Order No. 3018.) Make
sure filter is dry before replacing it.

40. GENERATOR.
* * * * * * *

g. Generator line condenser.—A condenser is * * * not im
mediately available. The large capacity of this electrolytic
condenser permits the storage of considerable energy during
operation of the unit. When the unit is stopped, this energy
is bled off through the armature and series field of the genera
tor and through any load connected to the unit at that time.
This discharge energy has a polarity opposite to that being
produced by the generator. If, at any point during the period
of deceleration, the discharge voltage of the condenser is
greater than the generator voltage, the direction of current
flow in the generator will be reversed. This may cause a
reversal in polarity of the residual magnetism of the generator
poles, and the polarity of the generator leads will be reversed.*******

i. Polarity reversal (Added).- —In case of polarity reversal, remove

the outlet box cover and interchange the two generator leads at the

condenser terminals. Although the polarity ol the generator will
now be reversed, the polarity of the condenser will coincide with that
of the generator and the unit will operate normally

43.1. MOISTTJREPROOFING AND FUNGIPROOFING (Add
ed). —a. Treatment. —A moistureproofing treatment has been devised

which, if properly applied, provides a reasonable degree of protection
against fungus growth, insects, salt spray and moisture. The treat

AGO 87C 3
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ment involves the use of a moisture- and fungi-resistant varnish ap

plied with a spray gun or brush. Refer to TB SIG 13 for detailed
description of the varnish-spray method of moistureproofing and

fungiproofing.
b. Step-by-step instructions. — (1) Disassembly. — (a) Remove the

four screws that hold the filter box to the top of the generator.

(b) Lift the filter box from the generator. Remove the cover of

the filter box and disconnect all leads from the capacitor.

(c) Remove the capacitor from the filter box

(2) Masking. — (a) Mask the two terminals of the capacitor with
tape.

(6) Cover the openings in the duplex receptacle with masking tape.
; (c) Cover the two connecting lugs on the leads from the duplex

receptacle with masking tape.

(d) Cover the lugs on the leads coming from the generator to the

capacitor with masking tape.

(3) Drying. —Dry all parts to be treated for 2 to 3 hours at 160E F.

(4) Varnishing. —Apply three coats of moisture- and fungi-resistant
varnish as follows:

(a) Spray both the inside and the outside of the filter box and the

filter box cover.

(6) Spray the capacitor thoroughly on all sides.

(c) Hand brush the lead? from the generator. Do not get any

varnish on the connecting lugs.

(d) Hand brush the duplex receptacle and leads. Do not get any
varnish on the connecting lugs.

(5) Reassembly. —Reassemble and check the operation of the unit.

(6) Marking. —Mark the letters MFP and the date of treatment
on the unit. EXAMPLE: MFP 21 June 1944.
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ORDER OF THE SECRETARY OF WAR:
G. C. MARSHALL,

Chief of Staff.
OFFICIAL:

J. A. ULIO,
Major General,

The Adjutant General.

DISTRIBUTION:
As prescribed in paragraph 9a, FM 21-6: Armies (10); Corps

(10); SvC (10); Dept (10); Def C (2); D (2); R & H 1 (5);
I Bn 1 (5) ; I Bn 11 (5) ; 1C 11 (10) ; C of Tech Sv (2) ; Arm &

Sv Boards (2) ; P, C and Sta (1) ; Gen & Sp Sv Sch (10).

I Bn 1:T/O & E 1-27; 1-37; 1-47; 1-67; 1-117; 1-127; 1-130-1;

1-137; 1-147; 1-167; 1-252; 1-267; 1-312; 1-469S; 1-487S;

1-547; 1-637; 1-758; 1-767; 1-777S; 1-779; 1-757.

J Bn 11 : T/0 & E 11-15; 11-85S; 11-95.

I C 11: T/0 & E 11-97; 11-7; 11-18; 11-57; 11-217; 11-237;
1 1-247; 11-257;! 1-287 ;11-460-1S; 11-510; 11-267;11-517S;

11-537S; 11-107; 11-127; 11-587; 11-592; 11-597.

For explanation of symbols, see FM 21-6.
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TM 11—903

DESTRUCTION NOTICE

WHY—To prevent the enemy from using or salvaging this equipment for

his benefit.

WHEN —When ordered by your commander, or when you are in immediate

danger of capture.

HOW— 1 Smash —Use sledges, axes, handaxes, pickaxes, hammers, crow

bars, heavy tools, etc.

2. Cut—Use axes, handaxes, machetes, etc.

3. Burn —Use gasoline, oil, flame-throwers, incendiary grenades,

etc.

4. Explosives—Use firearms, grenades, TNT, etc.

5. Disposal—Bury in slit trenches, fox holes, other holes. Throw in

streams, scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR THE
DESTRUCTION OF THIS EQUIPMENT

WHAT — 1. Smash —Power plant, generator, carburetor, governor, and

cable connectors.

2. Cut —All connecting wires, cables, etc.

3. Burn —all the above equipment, technical manuals, etc.

4. Bury or scatter —Any or all of above pieces after smashing or

burning.

DESTROY EVERYTHING

SAFETY NOTICE

Power Unit PE-77-(*) Generates High Voltages which are
dangerous to life. Observe every safety precaution at all times. Do
not make or change any connections while the unit is in operation.
The exhaust fumes from this unit are deadly poisonous. Sufficient
ventilation is imperative when the unit is operated in a closed
room.

Do not fill gasoline tank while engine is running. Avoid spilling
gasoline on hot engines

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-2

3
 2

0
:0

8
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

8
5

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11—903

POWER UNIT PE—77— (*)

CRATED

REAR

Figure 1.—Power Unit PE-77-E.

vi

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-2

3
 2

0
:0

8
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

8
5

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11—903 Par. 1-2

SECTION I—DESCRIPTION
Paragraph

General 1

Component parts, weights, dimensions, and ratings 2

1. GENERAL.— a, Power Unit PE-77-A through E (fig. 1) is a com

pact, portable, gasoline-engine-driven, 110-volt, direct current, generating

set. Minor variations between the different models are explained herein,

and the term "PE-77-E" is used to indicate all procurements.

6. The entire unit is protected against rust and corrosion by a lusterless

olive-drab finish.

2. COMPONENT PARTS, WEIGHTS, DIMENSIONS, AND RAT
INGS. —a. Over-all dimensions and weights. —

Height Width Length Weight
, (inches) (inches) (inches (pounds)

(1) PE-77-A through D 22 16 20 72

(2) PE-77-E 22 12 22 86

NOTE: The weight given is the total weight of the unit ready to
operate with the crankcase filled, but with the gas tank empty,
and without tool kit, extra apparatus, or carrying case.

b. Case. —A wooden case is provided for handling and transportation
The power unit is mounted on a sub-base which rests on the base of this

case.

Handles are provided on the case for convenience in handling.

c. Engine. —The engine is a single-cylinder, four-cycle, L-head, air-
cooled, rope-starting gasoline engine (fig. 2).

"This manual supersedes chapter 2, TM 11-354, 28 Dec 42.

d. Fuel.—The power unit will operate efficiently on any commercial

grade of low test gasoline.

e. Temperature. —The power unit is designed to operate in all tempera

ture ranging from —22° to +122° F.

/. Gasoline lank. —The tank on PE-77-A, B, C and D is designed to hold

y<l gallon of gasoline which is sufficient to run the unit for 5 hours at one-

half load, or 3 hours at full load. On Power Unit PE-77-E the tank holds 1

gallon of gasoline which is sufficient to run the unit for 7 hours at one-half
load.

g. Generator.—The generator, mounted directly on the gasoline engine

and driven by the engine crank shaft without any intermediate coupling,
develops a 250-watt, 110-volt direct current at 2,600 to 3,000 rpm, 40° C.

h. Outlet box.—- The outlet box mounted on top of the generator :

weatherproof containing a filter unit and output receptacles.
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TM 11—903

POWKR UNIT PE—77— (*)

GAS TANK CAP.

GASOLINE TANK

POWER
TAKE-OFF

SPEED
ADJUSTING NUT

OIL FILLER
PLUG

AIR CLEANER
CHOKE LEVER,

OPEN POSITION)

ARBURETOR

NEEDLE VALVE

OIL DRAIN PLUG

Figure 2.— Engine for Power Unit PE-77-E
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TM 11—903 Par. 2

SECTION I

i. Ignition.—The ignition spark is produced by a high-tension magneto

built into the flywheel. It consists of an armature, condenser, contact points
and rotating magnets. The spark plug is a 14 mm Champion J-8, or equal.

j. Lubrication.—A mechanically-operated pump built into the base of
the engine, furnishes positive lubrication to all moving parts of the engine

(fig. 22).

k. Governor.— (1) Power Units PE-77-D and E.—An automatic,
mechanical built-in governor is provided. It is fully enclosed to protect
it against climatic conditions. It operates through a gear driven by the

cam gear. The speed regulation holds the generator output between +5
and — 1 volts at all constant load levels. A governor speed-adjustment nut
is located on the end of the control rod which extends above the cylinder
head (fig. 8).

(2) Power Units PE-77-A, B, C and some early models PE-77-D.—A.
fully-enclosed, automatic, air-vane blade, built-in governor is used. It is

constructed so that wind and external weather conditions have no effect

on engine speed.

The speed regulation holds the generator output within 5 volts at all
constant load levels. Aspeed adjustment is located beneath the carburetor,
on the back of the magneto plate (fig. 9).

REMEMBER THESE POINTS

1. Don't attempt repairs or adjustments to this unit unless you are

sure what you're doing.

2. Watch your lubrication; check the oil level every 4 hours.

3. Don't take chances with carbon monoxide; keep your exhaust

line gas tight and be sure you have proper ventilation.

4. Be sure there is no dirt in your oil and gasoline.

5. Keep your air filter clean. Watch this closely in dusty locations.

6. Keep the unit as clean as possible. Dirt on the cooling fins and

in the air passages will cause overheating.

7. Don't expose your unit to rain or dampness. Electrical equip-
,ment and water don't mix.

8. Look out for shock. Don't touch exposed wires.

9. Go over your unit daily and tighten all screws and nuts.

10. Don't spill gas on your unit when filling the tank. It may catch
fire.

11. Always warm up your unit before applying a load.

12. Study this book. Keep it handy. It'll save you plenty of head

aches.
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Pare. 3-6 TM 11—903

POWER UNIT PE—77— (*).

SECTION II—INSTALLATION AND OPERATION
Paragraph

Unpacking 3

Installation 4
Ventilation 5

Preparation for use 6

Operation 7

3. UNPACKING.— Power Unit PE-77-(*) is shipped in a wooden,

steel-banded box. The steel bands should be cut, the box opened, and

then discarded. The unit is enclosed in a permanent wooden carrying case

which may be removed by unlatching the four clamps at the base and lift
ing the cover straight up until the unit is clear.

4. INSTALLATION.— Power Unit PE-77-(*) is designed primarily for
portable service. In setting up the unit for operation, it is important to
select a level surface so that the wooden skids rest firmly.

5. VENTILATION. —a. Proper ventilation must be provided for in
door operation. Deadly poisonous carbon monoxide contained in the ex

haust fumes is odorless, and tasteless. Therefore, in addition to piping the

exhaust from the engine to the outisde of the building, make sure the room
is well ventilated to carry away any leaking fumes while the engine is in
operation. In a relatively small engine room forced air circulation by
means of a suitable fan may be necessary to provide proper ventilation, to
prevent the engine from overheating, and to support combustion.

b. Ventilation is necessary to insure proper cooling of the engine. The
minimum requirement is 2 feet clearance around the entire unit.

c. If the unit is operated indoors, remove the muffler and attach the ex

haust tube to the exhaust outlet. Extend the tube to the outside of the
building and attach the muffler to the outer end. Keep the exhaust line as

short as possible to avoid excessive back pressure. A 1-inch tube may be

used where the length of the exhaust tube is less than 10 feet; a IJ^-inch
I. D. tube should be used if the exhaust tube exceeds 10 feet. Make sure

that all exhasut connections are gas tight. It is important that the exhaust

line pitch downward toward its outer end and the that muffler outlet point
downward to prevent the entrance of water.

6. PREPARATION FOR USE.— a. Remove the oil filler cap which
is painted blue and located on the top of the engine base (fig. 2). and fill the
crankcase of the engine with a high-grade lubricating oil (fig. 3 for proper

oil).
6. The capacity of the crankcase is 1% pints. Oil should be added until

it reaches the level of the filler plug opening.

c. Remove the filler cap of the gasoline tank, blow through the vent hole

to make sure it is open (figs. 1 or 2), and fill the tank with J^ gallon (1 gallon
for PE-77-E) of clean, fresh gasoline. Make sure gasoline is free from
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TM 11^903 Pars. 6-7
'

SECTION II

water and other foreign substances. Do nol add lubricating oil to gasoline in

the fuel tank.

d. Fill the air cleaner with light oil to the indicated level and in ac

cordance with the directions on its label. Do not add any kerosene or

gasoline.

7. OPERATION.— a. Starting.— (I) Open gasoline shut-off valve (fig.

2) on top of the gasoh'ne tank (at the bottom of the gasoline tank on PE-
77-E) by turning valve to the left and allowing the carburetor float

chamber to fill up. Completely close carburetor choke by turning choke

lever to the left (fig. 2). If engine is hot it mat noy be necessary to close

choke.

(2) Insert the knotted end of the starter rope in the notch of the starter

pulley and wind the rope clockwise around the pulley. Crank the engine a

few times to prime it. After the engine has been primed, open .choke about
half-way and repeat the cranking operation to start the engine. As the

engine warms up gradually, open choke by turning the choke lever (fig. 2)

toward the right until the engine operates smoothly with the choke wide
open.

(3) If it is necessary to keep the choke partially closed for several

minutes before the engine runs smoothly, the carburetor is set too lean

and the needle valve located in the lower part of the carburetor (fig. 2, 8

or 9) should be opened slightly by turning to the left (counter clockwise) .

CAUTION: Except in cases of extreme emergency, under low
temperature conditions operate the unit for a period of not less
than ten minutes before applying load.

b. Stopping. —On PE-77-C, D and E, push in the stop pin (painted red)
located on the blower case below the gasoline tank (fig. 1) and hold it in
until the engine stops turning. On PE-77-A and B push the stop pin
(painted red) in the spark plug shield and hold it in until the engine stops

turning. When the engine is not to be operated for a period of 4 hours or

longer, stop the engine by turning off the fuel shut-off valve and not using

the stop pin. This method will drain the carburetor and avoid the forma
tion of gums and deposits from the gasoline and decrease the fire hazard.
Keep the fuel tank filled to prevent the formation of gum.

c. Operator's maintenance schedule. —
(1} At the beginning of operation

and every 4 hours of service, check oil level in crankcase. Keep to top of
plug level at all times.

(2) Every 8 hours of service, check oil level in air cleaner. Maintain
level to bead. Lubricate throttle bearing points and linkage.

(3) Every 48 hours of service, drain crankcase. Drain white oil is warm.
Drain air filter, clean in gasoline, and refill with new oil.

(4) Every 256 hours of service, drain fuel tank, fuel lines, and clean fuel
bowl screen.
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P.T.7 TM 11—903

POWER UNIT PE—77— (•)

(5) Every 512 hours of service, arrange for general inspection of power
unit, removal of crankcase, and cleaning of sludge from pan and pump
screen by appropriate maintenance echelon.

NOTE : The detailed methods of doing the above work is covered
in section IV.

FUEL TANK-

CHANGE OIL EACH DAY

IN DUSTY CONDITIONS x'
ONCE A VvEEK IN ,/X
NORMAL OPERATION-'//

AIR CLEANER/

LUBRICATION

REQUIRED

HANGE OIL EVERY 25

HOURS OF OPERATION

CHECK LEVEL EVERY

5 HOURS

—CRANKCASE

FILLER SPOUT

Figure 3.—Lubrication

TABLE OF CAPACITIES AND RECOMMENDATIONS
Lowest expected atmospheric temperatures

Above Below

Capacity 90° F. 32° F. 10° F. — 10° F. — 30° F. — 30° F.

U.S. Army spec. 2-104B SAE 10 SAE 10 SAE 10

pts. with with with
SAE 30SAE 30SAE 10 10% 25% 40%

gasoline gasoline gasoline

Engine fuel tank Yz gal. U. S. Army spec. 2-103A Motor fuel (all pur-
1 gal. pose) 80 octane (See par. 6, c. page 4)

Engine oil crankcase

Oil bath air cleaner
Keep level

up to the Use same SAE grade oil as

beading in crankcase

No oil

Generator No lubrication required
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TM 11—903 Pare. »-ll

SECTION III—FUNCTIONING OF PARTS
Paragraph

Engine 8

Carburetor 9

Magneto 10

Speed regulation 11

8. ENGINE. —Power Unit PE-77-(*) has a portable, compact, single-

cylinder, air-cooled, 4-cycle, L-head gasoline engine. The design and

functioning of gasoline engines are all similar and fully explained in TM
10-570.

9. CARBURETORS.— Gasoline flows by gravity from the gas tank
mounted on the top of the unit, through a fuel filter to a float-feed carbure

tor. The gasoline supply is regulated by a needle valve, and the throttle
is automatically controlled by the governor. The functions of carburetion
are fully explained in TM 10-550.

10. MAGNETO. —The spark is produced by a high tension magneto,

consisting of armature, condenser, contact points, and rotating magnets

cast in a flywheel. See TM 10-580 for full explanation of the magneto

function.

11. SPEED REGULATION.— a. The speed is automatically main
tained under varying loads by a pneumatic governor in PE-77-A, B, and

C, and some early PE-77-D's. Later PE-77-D's, PE-77-E and later pro
curements use a mechanical governor.

b. The pneumatic, or air-vane blade, governor is located inside the blower
housing and is fastened to the magneto plate (fig. 9). The governor blade

is actuated by air currents caused by the turning of the fan-type flywheel.

The governor is attached by a link to the carburetor throttle shaft, which
in turn controls the throttle valve. As the engine picks up speed, after

starting, the governor blade is immediately affected by the air currents,

and in turn acts upon the throttle shaft through the governor link. Any
movement of the governor blade caused by a rise or drop in load affecting

the engine speed, is iirimediately transmitted to the carburetor, thereby
increasing or decreasing the throttle valve opening. A spring for regulat

ing and controlling the action of the governor is attached to the carburetor
throttle arm. This spring is adjustable by means of a thumbscrew, the

speed adjusting nut. The speed of the engine varies between 2,600 and

3,000 rpm. for normal operation.

c. The mechanical governor is a flyball or counterweight type. This
maintains a constant output voltage. The governor flyballs consist of two
counterweights fastened to the governor pinion-gear shaft inside the gov

ernor housing. The pinion gear is driven by the cam gear. As the engine

picks up speed after starting, these weights are driven away from the shaft

by centrifugal force and forced against the governor cup facing the pinion
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Pars. 11-12 . TM 11—905

POWER UNIT PE—77— (*)

gear (fig. 7). The cup is moved outward by action of the weights and in
turn acts upon the crank and lever which are connected to the carburetor
throttle. The governor lever is connected to the carburetor throttle by a
link. Any movement of the governor weights, caused by a rise or drop in
load affecting the engine speed, is immediately transmitted to the carbu

retor throttle, thereby increasing or decreasing the throttle valve opening.

A spring for regulating and controlling action of the governor (fig. 8) is
incorporated in the governor lever. This spring is adjustable by means of
a thumbscrew, the speed-regulating nut. Recommended operating speed

is 2,700 rpm at no load.

SECTION IV—MAINTENANCE
Paragraph

General maintenance 12

Lubrication 13

Carburetor adjustment , 14

To clean fuel system . . .15

Removing and cleaning carburetor 16

Governor and governor speed adjustment 17

Ignition system 18

To remove and replace flywheel 19

To remove magneto assembly 20

To replace magneto 21

Magneto timing 22

To adjust and clean magneto contact points 23

To replace magneto condenser 24

To replace and adjust magneto armature 25

Cylinder head 26

Compression 27

Valve adjustment 28

Breather valve 29

Pistons : 30

Piston rings . . 31

Piston pins 32

Connecting rod ". 33

Oil pump 34

To remove crankshaft 35

Oil leaks 36

Carbon . . . .' 37

Air cleaner 38

Muffler 39

Generator 40

To remove generator 41

Engine trouble and remedy chart 42

Generator trouble and remedy chart 43

12. GENERAL. —a. Dirt or sand in the generator will cause trouble
and often serious damage. The engine is air cooled and the cylinder fins
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TM 11—903 Pars. 12-14

SECTION IV

and air intake must be kept free of dirt, grease, or other obstruction to allow
proper air circulation and cooling. Keep the engine clean.

13. LUBRICATION. —a. General. — Correct lubrication of the engine

is important. Lubrication data must be observed. The chart shown in
figure 3 gives the proper oil to use at various temperatures and lubrication
points. Lubrication of the generator is not required.

b. Crankcase. — (1) Check the oil level in the crankcase every 4 hours
of service or every gasoline refill period. Add sufficient oil to bring the

level up even with the top of the (blue) oil filler cap opening.

(2) Drain and supply new oil every 48 hours of operation. The oil
should be drained right after the engine has been run and while it is still
hot. To drain, remove the yellow oil drain plugs, located at either end of
the motor base. Always allow the crankcase to drain completely. DO not

flush the crankcase with kerosene or other solvents. Replace the (yellow)

drain plugs and make sure they are securely tightened. Refill with the

proper grade oil and replace (blue) oil filler cap. Capacity of the crank-
case is \Yi pints.

(3) Water will collect in the crankcase due to moisture in the gasoline

condensing as it passes the rings. This mixture of moisture, particles of
carbon, dirt, and crankcase oil will form a gummy substance or sludge.

This sludge will in time clog up the oil pump and oil passages. This con

dition is particularly bad in cold weather.

(4) Every 512 hours of operation, clean the crankcase by removing the

screws that hold it to the base and remove the crankcase. Wash the oi'

pump, using a good brush and Diesel oil or cleaning solvent (Federa
Specification P-S-661A). Wash the crankcase carefully with brush anc

Diesel oil, making sure all sludge has been removed. Replace the crank.

case, using a new gasket if the old one is damaged, and fill with new oil
before starting the engine.

NOTE: If a brush is not available and a cloth must be used it
should be free of all lint.

c. Air Cleaner: —Before using the engine, fill the air cleaner with light
engine oil to the indicated oil level. Keep oil to that level at all times.

14. CARBURETOR ADJUSTMENT.— The carburetor is a gravity
type. The gasoline supply is regulated by a needle valve and float. The
throttle is automatically controlled by the governor.

NOTE: Carburetor adjustments should be made only when the
engine is warmed up and under full load. Too rich a mixture should
be avoided to prevent injury to the engine.

To adjust carburetor, completely close needle valve (figs. 8 and 9) by
turning to the right or clockwise as far as possible. Do not screw valve
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Pars. 14-15 TM 11—903

POWER UNIT PE—77— (*)

too tightly, as damage to the valve might result. From the closed position,
first open the needle valve one to one and one-half turns. After the engine

has been started and warmed up, make final adjustment with the choke
wide open by turning the needle valve to a point at which engine operates
most smoothly at a full load. This setting will also take care of starting
when using the choke. When starting a cold engine, if it is necessary to
keep choke partially closed several minutes before engine runs smoothly,
carburetor setting is too lean and needle valve should be opened slightly
by turning to the left (counter-clockwise). The idle adjusting screw set

ting is about half to three-quarters of a turn open. Do not force screw
against seat or you will damage both.

15. TO CLEAN FUEL SYSTEM.— a. Every 256 hours of operation-
clean the fuel system as follows:

(1) Close the fuel shut-off valve on the fuel tank.

(2) Remove the fuel line and clean by blowing through it.

(3) Take the gasoline filter apart by loosening the thumb nut below the
filter bowl and remove the bowl, gasket, and screen (fig. 4).

YOKE

2589-45

GASKET

CLAMP

Figure 4.—Gasoline filter /

(4) Clean the bowl and screen. Blow through all passages to make sure
they are open.

(5) Inspect the gasket and replace if necessary.

(6) Open the gas shut-off valve on the gasoline tank for a moment to see
if gasoline flows freely from the tank.

(7) Replace the bowl, gasket, and screen.

(8) Open gas shut-off valve and make certain there are no leaks.
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TM 11-903 Pars. 15-16

SECTION IV

b. If a gummy, varnish-like substance is found while cleaning the fuel

system it can be dissolved by acetone or alcohol. Most gum formations
are caused by the evaporation of stale gasoline. When the unit is tempo

rarily out of use, keep the gasoline tank and filter bowl full to prevent the

formation of gummy substance. If the unit is to be out of service for an

extended period, drain the gas tank completely. Start the unit and allow
it to run until the carburetor is pumped dry.

16. REMOVING AND CLEANING CARBURETOR.— a. Close

gasoline shut-off valve at the gasoline tank. Disconnect gasoline line from
gas filter, loosen carburetor brace screw at base, remove brace screw from
carburetor and air cleaner elbow. Remove air cleaner and elbow, unhook
throttle and control return spring, loosen carburetor and unhook throttle
link.

6. Remove gasoline line-connector elbow. To disassemble carburetor,

remove needle valve, stuffing-box nut, packing-nut gland, and nozzle.

Then remove screws and lock washers from upper carburetor body.

CAUTION: The upper and lower bodies are interlocked by the
nozzle and failure to disassemble in above order will result in
damaged parts (fig. 5).

SECTION

OF UPPER
CARBURETOR
BODY CUT
AWAY TO

SHOW NOZZLE

Figure 5. —Carburetor nozzle position

c. To check inlet valve and seat, pull out brass pin holding carburetor
float. A worn or dirty inlet valve and seat or incorrect float level will
cause carburetor to leak. In reassembling, float should be in a horizontal
position when it closes inlet valve in seat.

d. To check float, invert upper carburetor body and place a scale or a

flat straight piece of steel across carburetor float and see that distance from
top of float to carburetor body flange is equal at both sides of the float
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Pars. 16-17 TM 11—903

POWER UNIT PE—77— (*)

(fig. 6). The float hinge tang can be bent to adjust the position of the

float.

Figure 6.—Carburetor float position

a. If any parts are gummy, clean them in alcohol or acetone. Blow
through all passages and openings. Do not use wire to clean out small holes.

Replace worn or damaged parts.

17. GOVERNOR AND GOVERNOR SPEED ADJUSTMENT.— o.
The speed of the engine is automatically maintained under varying loads
by the governor. The governor was carefully adjusted to maintain normal
speed under load. Do not readjust unless absolutely necessary. Adjust
carburetor for best performance before touching the governor.

6. On PE-77-D and E a speed regulator is located on top of the cylinder
above the carburetor (fig. 8). Turn the regulator to the right to increase

speed and voltage; to the left to reduce engine speed and voltage. Adjust
so that the voltage reads 115 volts at full load.

SPRING

PIN

BUSHING

GOVERNOR CRANK

PINION

Figure 7.—Governor parts
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TM 11—903 Par. 17

SECTION IV

LINK

SPEED

ADJUSTING NUT

SPRING

LOCKING SCREW

Figure 8.—Carburetor and governor (mechanical) hook-up

c. To inspect and clean governor parts (PE-77-D and PE-77-E) :— (1)
Remove carburetor by disconnecting fuel line and removing two screws
at top and one at bottom.

(2) Unhook throttle link (fig. 7).

(3) Unhook spring.

(4) Remove two screws which fasten governor housing to crankcase and

lift off housing.

(5) Remove cup and pinion

(6) Clean parts in Diesel oil or cleaning solvent (Federal Specification

P-S-661A) and inspect them carefully.

(7) Replace worn parts with new ones and assemble with new lubricant.
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Par. 17 TM 11—903

POWER UNIT PE—77— (*)

d. On models PE-77-A, B, and C, and some early PE-77-D's (air-vane
blade governor) the speed adjustment is located beneath the carburetor
on the magneto plate (fig. 9). The speed adjuster should be set so that the

voltage reads 115 volts at full load. Turn the speed adjuster nut (fig. 9)
to the left to increase engine speed and voltage; to the right and decrease

engine speed and voltage.

SCL-1193

THROTTLE ADJUSTING SCREW

GOVERNOR BLADE

IDLE ADJUSTING SCREW

THROTTLE
LEVER

NEEDLE VALVE

SPEED
ADJUSTING
NUT

Figure 9.—Carburetor and governor (air-vane blade) hook-up
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TM 11—903 Par. 18

SECTION IV

18. IGNITION SYSTEM.— a. Magneto.— The spark is produced by

a high-tension magneto, consisting of armature, condenser, contact points,

and a rotating magnet cast in the flywheel. The magneto, spark plug
cable, and spark plug must all be in proper condition and adjustment to

insure efficient engine operation.

6. Check for spark. —To see if a satisfactory spark is being delivered by
the magneto, remove the ignition cable from the plug. Hold the ignition

cable terminal about Y% inch from any part of cylinder head (fig. 10).

(Keep hand on insulated part of cable to avoid shock.) Turn the engine

with the starter cord. If the spark jumps this gap the entire ignition

system with the exception of the spark plug, is in good working order. If
no spark occurs, check the spark plug cable, contact points, and condenser

in the order named.

1/8" GAP

Figure 10. —Checking for spark

c. Spark plug adjustment. —The cap of the spark plug shield on PE-77-C,

D, and E must first be removed by raising the lock lever on the top of the

shield, or on PE-77-A and B by slipping the coil spring off. The spark
plug should then be removed with the spark plug wrench supplied with the

unit. Spark plugs should be cleaned and points reset to .025 inch after
each 50 hours of operation, and replaced after 100 hours. (Fig. 11.) The
spark plugs may be Cleaned by scraping off the carbon and washing with

cleaning solvent (Federal Specification P-S-661A). The points should be

dressed with a fine file or emery cloth. When points become burned
through service or the porcelain of the plug becomes cracked, replace with
a new plug and gasket. Use Champion No. J-8 (14 mm) spark plug or its
exact equivalent. Apply a little graphite grease on thread,when replacing;
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Pars. 18-19 TM 11—903

POWER UNIT PE—77— (*)

do not get the grease on the points. Be sure to replace or install a new
spark plug gasket. Replace the shield carefully as it reduces radio in
terference.

.025" GAP

Z227-4.

Figure 11. —Adjusting spark plug

d. Ignition cable. —The cable is shielded to prevent radio interference.
The insulation must be kept free of oil or water, and must not be broken.
Any of these conditions may cause ground connection to the engine and will
interfere with good ignition. To check cable all the way to the magneto
it is necessary to remove blower case. Ignition cable should be securely
bound to the secondary terminal loop of the coil (fig. 15).

19. TO REMOVE AND REPLACE FLYWHEEL.— a. The flywheel
is securely fastened to the crankshaft by means of a taper fit, a key, a left-
hand nut and spring washer.

b. Remove the blower housing. Bolt or clamp engine to work bench.

Place a wood block under flywheel fin on right side of flywheel to hold it
rigid and prevent turning as you loosen nut (fig. 12). To loosen and start
nut to the right, tap end of wrench handle lightly with hammer. Re
member that this is a left-hand thread and nut must be turned to the fight.
Tap carefully or a broken fin may result which will throw the flywheel out
of balance. After the nut is removed, loosen flywheel by placing a wooden

block against end of crankshaft and striking with a hammer. Pull off
flywheel.

c. To replace flywheel, rotate crankshaft so that keyway is at the top.
Place the key in the keyway and install the flywheel and spring washer with
the hollow or concave side of washer next to the flywheel. Start the fly
wheel nut and turn to left until tight. Then place block under fin on left
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TM 11—903 Pars. 19-22

SECTION IV

side of flywheel to hold flywheel rigid and draw nut very tight by tapping

with a hammer.

Figure 12. —Removing flywheel

20. TO REMOVE MAGNETO ASSEMBLY.— a. On models using

the mechanical governor, after removing flywheel (par. 19) remove mag

neto point dust cover. If carburetor has not been removed, leave it alone.

Remove the four magneto plate mounting screws and lift off the complete

magneto assembly.

b. On models using the air-vane governor blade after removing the fly

wheel, remove magneto point dust cover. Remove governor air vane

from armature. Unhook governor spring from the throttle lever. Re
move four magneto plate mounting screws.

21. TO REPLACE MAGNETO.— Use same gasket between plate and

crankcase or if damaged a new gasket, see parts #67307, #67597, or 67607#

for proper thickness to get correct end play of .002 to .008 inch between

magneto bearing and crackshaft thrust faces (fig. 13). Use lock washers

when mounting screws.

22. MAGNETO TIMING.— The magneto is always correctly timed
when the flywheel is assembled to the tapered crankshaft with the key and

securely held in place with the left hand threaded nut. Do not. attempt
to change the timing by relocating any parts or filing crankshaft timing
plate. Always use soft key, stock number 3H.1577A/K1. If a steel key
is used and the flywheel becomes loose, it will damage the keyway in the

crankshaft.

17

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-2

3
 2

0
:2

1
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

8
5

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



Pars. 23-25 TM 11-903

POWER UNIT PE—77— (*)

ND PLAY .002"-. 008

Figure 13. —Checking end play

23. TO ADJUST AND CLEAN MAGNETO CONTACT POINTS.—
Remove blower housing, flywheel and magneto point dust cover. Turn
crankshaft by hand to see if contact points open and close properly. Points
must be clean and lined up squarely to make good electrical contact. Do
not use a steel file, but use fine sandpaper or fine grit hone to clean points.

Adjust gap to .020 inch by loosening the adjusting lock screw and moving

contact point bracket up or down (fig. 14). When proper gap is obtained,

tighten lock screws securely. Recheck the gap after tightening lock screw

to make sure adjustment has not shifted. If either or both points become

badly pitted or burned and need replacement, always replace complete

assembly, stock number 3H4577A/P30.

24. TO REPLACE MAGNETO CONDENSER."— A leaky or weak

magneto condenser may cause the engine to start hard, to sputter or mis
fire under load. If engine misfires after you have checked gasoline line,
carburetor, spark plug, cable and contact points, install a new condenser.

Both the condenser lead and armature lead must be soldered to the brass

arm (fig. 15) . Be sure to push condenser lead down between condenser and
hub of magneto plate so it cannot rub against flywheel. If, after new con

denser has been installed, the ignition system still does not deliver a satis

factory spark, replace the complete magneto unit.

25. TO REPLACE AND ADJUST MAGNETO ARMATURE.— a.
Remove primary armature lead wire of coil from brass arm on contact
bracket. Remove high tension ignition cable from secondary terminal
loop in coil. Unscrew four armature mounting screws. After installing
new armature, be sure that the condenser lead wire and armature lead wire
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TM 11—903 Par. 25

SECTION IV

from coil are soldered to brass arm on contact bracket (fig. 15) Replace
mounting screws, insert the loop of the ground wire under screw and draw

screws up tight.

mil j
ADJUSTING
LOCK SCREW

Figure 14.—Adjusting contact points

6. Air gap of .008 to .012 inch must be maintained between armature

core ends and flywheel (fig. 16). Gap must only be sufficient to prevent

rubbing and must not exceed .012 inch. To adjust gap to proper clearance,

loosen the four armature-mounting screws, slide armature assembly up,

and place correct feeler gauge or three thicknesses of newspaper between

rim of flywheel and armature core end. Lower armature assembly until

core ends rest on gauge and tighten mounting screws securely (fig. 13).
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Pars. 26-27 TM 11—903

POWER UNIT PE—77— (*)

IGNITION CABLE

MASS ARM

CONDENSER

CONDENSER LEAD

GROUND WIRE

ARMATURE

MOUNTING

SCREW

SECONDARY

TERMINAL

CONTACT

POINT
BRACKET

ARMATURE

LEAD

MAGNETO PLATE
MOUNTING SCREWS

Figure 15.—Complete Magneto assembly

26. CYLINDER HEAD.—The cylinder head (fig. 17) is held on with
six cap screws. When the cylinder head has been removed for the purpose
of cleaning carbon, or grinding valves, care should be used in replacing it.
Use a new gasket if possible. Otherwise, clean the old one and coat both
sides with cup grease. Do not use shellac on cylinder head gaskets. Tighten
each cap screw a little at a time, in the order shown in figure 17, so that
cylinder head is pulled down evenly. Screws need be only moderately
tight.

27. COMPRESSION. —Proper compression is obtained when valves
seat properly, gaskets do not leak, and pistons and rings fit properly.
When tuning up the engine it is always well to check compression. This
is done by turning the engine over quickly by hand. If turned slowly,
sticky valves may not be detected. If a point of resistance is offered every
other revolution, compression should be satisfactory. If engine turns over
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TM 11—903 Par. 27

SECTION IV

without compression resistance for a full cycle, it is possible that a worn
piston, or piston rings, leaky valves, or leaky gaskets, are present. See

that spark plug has a, gasket under it and is drawn up tight. Check
cylinder head gasket and tighten cylinder head cap screws

Figure 16. —Checking air gap

Figure 17. —Cylinder head
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Par. 28 TM 11—903

POWER UNIT PE—77— (*)

28. VALVE ADJUSTMENT.— a. To check valve clearance, remove
valve cover plate. The correct clearance on the exhaust valve is .007 to
.009 inch and on the intake valve .005 to .007 inch when engine is cold
(fig. 18). Tappet clearance is adjusted by grinding the ends of the valve
stems. End of stem must be square with stem proper. Be careful to
grind off only a little at a time.

VALVE

VALVE
CLEARANCES

INTAKE (COLD)
.005" -.007"

EXHAUST (COLO)
.010"-. 012"

SPRING

2378-43

VALVE
SPRING
RETAINER PIN

CAM LOBE DOWN

Figure 18. —Valve adjustments

6. To remove valve, remove cylinder head and if engine is not dis
mantled, drain oil from crankcase. Invert cylinder. Compress the valve
spring with a screw driver and pull out valve retainer pin with long-nosed

pliers. Tilt cylinder back far enough to allow valve to drop, permitting
its stem to clear the spring. Pry the spring out with a screw driver. To
replace, reverse the operations as performed above.

c. If valves or valve seats are badly pitted, burned, or warped, reface

them with a cutter. When refacing, bolt the cylinder to a bench or a heavy
block. Do not clamp the clyinder in a vise as heavy-vise-clamping will
distort a cylinder. Use valve compound to grind the valves. Place a
small amount of compound on the face of the valve, place a light coil
spring on the valve stem, under the head of the valve, and place the valve
in its seat in the cylinder and rotate it back and forth with a screw driver
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TM 11—903 Pars. 28-30

SECTION IV

or valve grinding tool. Lift the valve after every rotation. Rotate to the

right several times, then to the left. Heavy pressure should not be applied

because it will cause rings on the valve and on the valve seats. After
rotating, and the valves and seat look to be ground in thoroughly, wash all

compound off the valve and seat with Diesel oil or cleaning solvent (Federal
Specification P-S-661A). Be sure to replace the valves in the seats to
which they have been ground.

d. The valves are timed by the meshing of the cam shaft gear with the

gear on the crankshaft. These gears are properly meshed when the mark
on the cam shaft gear is in line with the mark on the crankshaft collar

(fig. 19).

HARK ON

CRANKSHAFT
OLLAR

Figure 19. —Valve timing

29. BREATHER VALVE.— This engine is equipped with a breather

valve to prevent pressure from forming in the crankcase (fig. 18). If this
becomes clogged, it will cause oil leaks. Therefore, it is well to check and

clean this valve whenever engine is taken apart for service. Wash parts
in Diesel oil or cleaning solvent (Federal Specification P-S 661 A) and re

assemble the parts in the order illustrated (fig. 18).

30. PISTONS. —a. The piston in the engine is made of special alumi
num alloy which is very light in weight. The standard clearance between

the piston skirts and cylinder wall is .003 to .0045 inch. This clearance

is to compensate for the considerable expansion of aluminum when hot.

The top and second lands of the piston are smaller than the skirt to allow
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Para. 30-31 TM 11—403

POWER UNIT PE—77— (*)

for greater expansion at the piston head. When piston is removed, be

sure you thoroughly clean carbon from head of piston and ring grooves.

If piston is out of round or scored, it should be replaced.

NOTE: Do not attempt to install a new piston without checking
the cylinder bore. If the cylinder is out of round, it should also
be replaced.

6. When fitting a new piston in the engine, assemble it with the free side

pin hole, with an X on the boss, toward the magneto side (fig. 20).

HEAT INSULATING GROOVE

COMPRESSION RINGS

OIL RING

PISTON

ASSEMBLING MARKS

PISTON

PIN

CONNECTING ROD

TANG IN

SLOT

LOCKING PLATE

Figure 20.—Piston assembly

31. PISTON RINGS.— The piston rings when fitted in the cylinder
should have a gap of .007 to .017 inch. The rings should be fitted in the
cylinder below the piston ring travel. Before assembling new rings to
piston, be sure that piston ring grooves are thoroughly clean and rings
move in grooves freely.
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TM 11—903 Pars. 32-31

SECTION IV

32. PISTON PINS.— a. The piston pin is a slip fit in the piston

(free fit in one side of the piston and a tight fit in the other). In some

cases, it can be removed from the piston by removing the lock rings, then

slip the pin but of the piston. If the pin does not come out easily and

necessary equipment is not available, an improvised method can be used.

First heat the piston in boiling water, expanding the aluminum alloy

piston. Cut a wooden pin a little smaller than the size of the piston pin
and use this and a hammer to drive the pin out. Drive the pin out through

the free fit hole. This hole is toward the magneto side and is indicated
with an X on the pinhole boss. Drive the pin out while the piston is hot.

The piston may have to be heated in the same manner to replace the pin.

b. There is no fitting on piston pins. They are machined to proper

sizes. However, allow .0015 inch total wear before replacing with new

pins.

33. CONNECTING ROD.—a. The connecting rod is assembled to
crankshaft with the marks on the cap and rod on the same side. These

marks must also be toward the magneto side of the engine. Bend locking

plates against hexagon head of cap screws (fig. 21).

TANG

IN SLOT-

•ASSEMBLING MARKS

:BEND LOCKING PLATE AGAINST HEXAGON HEAD SCREWS

Figure 21.—Connecting rod

b. The bearing is an integral part of the rod and is not replaceable.

34. OIL PUMP. —a. The oil pump is mounted in the crankcase with
two bolts and lockwashers and is operated by an eccentric on the cam shaft
(fig. 22). A defective pump will result in insufficient lubrication; this may
score cylinder and piston assembly. To check oil pump, remove from base.

Place the bottom of the pump in a pan of oil about Yi inch deep. Work
plunger up and down. A stream of oil will be forced out of the hole in
the oil tube if the pump is in good operating condition. If clogged, remove

plunger and plunger spring and submerge complete unit in gasoline for 3

to 4 hours to loosen accumulated sludge or gum. In assembling, be sur

that spring and plunger are in place.
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Para. 34-35 TM 11-90$

POWER UNIT PE—77— (*)

6. A pump that has been washed or soaked in kerosene must first be

primed or lubricated before it is operated again, so that it will start pump

ing the instant the gear begins to turn. This is done by running oil into
the inlet tube opening. A dry pump will not function immediately. An

inoperative pump must be replaced.

Figure 22.—Oil pump

35. TO REMOVE CRANKSHAFT.— a. Drain oil from crankcase.

b. Remove blower housing.

c. Remove flywheel.

d. Remove magneto.

e. Remove engine from base.

/. Turn engine upside down.

g. Disconnect connecting rod and push piston down in cylinder bore

so that it clears the crankshaft. Do not push too far as the top ring may
become detached.

h. Remove cam shaft by driving it out of crankcase with a %-inch rod
or punch from drive side (fig. 23). Be careful not to lose the camshaft

plug (part #68122).
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TM 11—903 Pars. 35-37

SECTION IV

,*'":* ' '
'.'"."' v '- .'':"••

•*;''.• ..
•. •.', •'.".''..*'•

DRIVE SIDE OF MOTOR

MAGNETO END OF MOTOR

Figure 23.—Removing and replacing cam shaft

i. Remove bearing nut on end of the crankshaft.
j. Slide cam gear over to allow ball bearing on crankshaft to clear. Slide

crankshaft out toward magneto side of the engine.

k. To reassemble, reverse above operations. Be sure to install camshaft

expansion plug in the hole on the magneto side with the open end out
(fig. 23).

NOTE: It is assumed that the generator has been removed as
instructed in paragraph 41, before attempting the above operations.

36. OIL LEAKS. — If oil leaks from either end of crankshaft main
bearings, remove base from engine. Oil return valves are screwed into
crankcase and magneto back plate below main bearings. Remove oil
return valve and clean or flush with gasoline and blow out any dirt lodged

under the small disc. Replace if necessary (fig. 13).

37. CARBON.—Excessive carbon is caused by an improper grade of
oil, too much oil, piston rings not seating properly or sticking, carburetor
set too rich, or oil leaking past the piston caused by natural wear through
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Pars. 37-40 TM 11—903

POWER UNIT PE—77— (*)

long service. An unusual amount of carbon is noticeable by engine

knocking or loss of power, or by engine continuing to run after the spark
has been cut off. About every 300 operating hours, remove carbon from
valves, valve parts, piston head, piston rings and ring grooves, cylinder
head and top of cylinder bore.

38. AIR CLEANER.— Clean the air cleaner every 32 hours, or daily
under very dusty conditions, by removing it and washing it in Diesel oil
or cleaning solvent (Federal Specification P-S-661A). Clean the bowl
by submerging in gasoline or kerosene. Fill cleaner bowl with light oil
to the level marked on the cleaner bow. Do not use diluted oil. (See
instructions on air cleaner.) Make sure filter is dry before replacing it.

39. MUFFLER. —After long periods of service it is- possible that the
muffler will become clogged to the point where it will affect engine opera

tion. To check the muffler, unscrew it from the engine and run water into
the intake end of the muffler. If water runs out of the outlet end of the
muffler freely you will know that it is not clogged. If the water runs
through very slowly, however, the muffler is probably clogged and should
be replaced.

40. GENERATOR.— a. The generator of Power Unit PE-77-(*) will
require very little attention, with the exception of replacement of brushes

and a regular examination of the commutator to make sure there is good

electrical contact between it and the brushes. Oil, grease, or dirt will
affect the output of the generator and cause sparking at the brushes. The
generator must be inspected regularly by removing the end cover, which is
fastened to the generator frame by three machine screws. Figure 25

shows the circuit diagram and figure 28 the parts of the generator. No
lubrication is required.

b. Overload.—Always be sure that the load the unit is expected to carry
is within the range of the unit, namely 250 watts, 115 volts, direct current.
Overloading may cause the engine to overheat, lose power or stop. If the
generator is overloaded, it will cause overheating, excessive brush wear,

sparking at the brushes, and low voltage output.

c. Brushes. —Check brushes after every 300 hours of operation. When
worn to a point where the brush holder arm nearly touches the brush
holder, replace with new brushes. The brushes can be taken out by remov
ing the lock wire holding brush and spring in brush holder. Disconnect
brush pigtail from brush holder. To install brushes, reverse the procedure.
Fit the brushes to the commutator and slip rings, by putting a piece of
fine sandpaper (fig. 24) the width of the brushes on the commutator or
slip ring (from the side of the commutator or slip ring) . Shape the brush
by pulling sandpaper in the direction of rotation of the generator while
pressing on the brush. Release the pressure on the brush and pull the
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TM 11—903 Par. 40

SECTION IV

sandpaper back and repeat the shaping operation until at least 75 percent

brush fit is obtained by testing in proper position for operation, with the

brush spring in place.

d. Commutator. —The commutator is probably the most frequent source

of trouble. Keep the commutator clean by rubbing with a clean, coarse

cloth while the unit is operating, or if necessary with 000 (fine) sandpaper.

Do not use sandpaper more than necessary. Do not use emery cloth or

paper as they are electrical conductors and may short circuit the armature.

If the commutator is rough, badly pitted, or out of round, place it in a

lathe and turn it down until smooth. After turning down the commutator,

undercut the mica insulation about *£ inch below the level of the com

mutator bars so the brushes can ride on the copper without interference

(fig. 24) . Check carefully to see that no metal particles are lodged between

the bars. The armature winding may be damaged if the plant is operated

with the commutator shortcircuited in this manner.

e. Testing d-c winding. —To test the d-c winding of the armature raise

the brushes from the commutator. Place one end of a test lamp lead

(series hook-up using a 3 or 4 candlepower bulb with a 6- or 12-volt battery)
on the commutator and the other lead on the end of the armature stud

(fig. 24). If the bulb lights, the commutator is grounded and the plant
will not generate current. Replace the generator.

/. To test field coih. —To test the coil circuit, first disconnect the brush
rig leads. Using a test lamp as described for commutator testing, touch
one lead of the test lamp to a field lead and the other to the generator

frame. A grounded coil is indicated if the lamp lights. If the coil is

grounded, replace the generator. Test for an open field circuit by con

necting the test lamp across both field leads. If the lamp does not light,
the field circuit is open. If the field circuit is open, replace the generator.

g. Generator line condenser. —A condenser is connected across the gen*

erator output line which acts as a filter to minimize radio interference and

prevent excessive brush arcing. If this condenser is shortcircuited, no

current will flow in the line, and the armature or fields will burn open.

Disconnect the condenser ; if current flows, the condenser is defective and

must be replaced. An open condenser will be indicated by an increase in
radio interference and excessive brush arcing. Test the condenser and if
defective replace it. The plant can be run without the condenser for a short
time if one is not immediately available.

h. Low voltage. — If the generator output is low, check the brushes and

see if they are seating on the commutator properly. Check field coils for a

defective coil by holding a screw driver.or a piece of iron near the pole-shoe
bolts and compare the magnetic attraction of the poles. If one has little or
no attraction, it may be shortcircuited. To correct this, replace the gen.
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TM 11—903

POWER UNIT PE—77— (*)
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TM 11—903 Pars. 40-42

SECTION IV

erator. Check the speed of the engine with a tachometer, if available.
Correct engine speed is approximately 3,000 rpm generating 250 watts,
115 volts, direct current.

Je/-/es f/'e/d co/7

used ffff PE-77-A.&C.
Generator

L J
Out/ef box

Figure 25.—Power Unit PE-77-E, connection diagram

41. TO REMOVE GENERATOR.— Remove the capscrew at the
center of the fan and remove fan. Remove the field frame by removing
the four nuts on the inner surface of the generator adapter ring. Studs
in the field frame project through the adapter. The armature may how be

removed by tapping on the end of the crankshaft with a hammer, and

pulling off at the same time. After the armature has been removed from
the crankshaft and reassembled, the alignment should be checked by using

a dial indicator on the commutator surface. Misalignment must not
exceed ±0.0015 inch.

42. ENGINE TROUBLE AND REMEDY CHART.
a. Engine will not

Possible cause

(1) Gasoline tank empty.

(2) Gasoline line clogged.

(3) Poor grade of fuel or water
in gasoline.

(4) Loose or defective wiring.

(5) Spark plug dirty or cracked.

(6) Spark plug gap not ad

justed properly.

(7) Improper gasoline mixture.

(8) Throttle rod loose.

Check

Check fuel supply.
Check screen and gasoline
line. Check carburetor

float.

Check filter and carbure

tor and fuel in tank.

Check wire connections.

Check for excessive car

bon or cracks.

Check with feeler gauge

for .025'.

Check float level and

needle valve adj.
Check rod from governor
to carburetor.

Remedy

Fill gasoline tank.

Clean filter screen, blow
out fuel lines.

Replace with fresh fuel.

Tighten connections.

Clean plugs or replace.

Bend contact points to

.025' gap.

Adjust level of float and

adjust needle valve.

Tighten rod.
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Par. 42 TM 11—903

POWER UNIT PE—77— (*)

42. ENGINE TROUBLE AND REMEDY CHART.—

a. Engine will not start.—

Possible cause

(9) Throttle valve out of ad

justment or stuck.

(10) Valve seats pitted.

(11) Valves sticking.

(12) Valve adjusted too tightly.

(13) Improper timing.

(14) Defective magneto.

(15) Air or compression leaks

from loose bolts or defec

tive gaskets.

6. Engine misfiring.—

Possible cause

(16) Loose electrical connection.

(17) Spark plug dirty or cracked.

(18) Spark plug gap adjusted

incorrectly.

(19) Magneto high-tension coil

burned out or weak.

(20) Ignition breaker points
sticking or out of adjust
ment.

(21) Defective wiring.

(22) Valves warped or broken.

Check

Check throttle valve and

governor.
Check for loss of compres
sion.

Check valve springs and

valve stems for excessive

carbon. Check for bent

valve stems.

Check valve clearance

with feeler gauge.

Check magneto point

opening.

(a) Check to see if magne

to coil is burned out.

(6) Breaker points pitted
or worn.

(c) Breaker points out of

adjustment.

(d) Check condenser for

leaks or weakness.

(e) Check to see if high-

tension wire is shorted.

Check for oil or air leaks.

Check

Check connections.

Check for excessive car

bon or crack.

Check with feeler gauge

for .025'.

Check by trying another

coil.

Check distance of gap.

Check for broken wires or

damaged insulation.

Checkby removing valves

and inspecting them.

Remedy

Remove and clean valve.

Return unit to depot for

regrinding or replacement.

Clean springs and clean

valve stem.

Adjust to proper clear

ance.

Clean or replace points

and set gap to .020'.

Check valve timing.

(a) Replace coil.

(6) Clean points with fine

grit hone or, if badly

pitted, replace.

(c) Adjust to proper gap.

(d) Replace condenser.

(e) Replace if wire is

broken or insulation dam

aged.

Tighten bolts or replace

gaskets if damaged or

broken.

Remedy

Tighten connections.

Clean plug. Replace plug

if cracked.

Bend contact points to

.025' gap.

Replace coil.

Clean points. Adjust gap

to .020".

Replace or repair wire.

Replace with new valves.

This should be done at

Signal Corps repair de

pot.
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TM 11—903 Par. 42

42. ENGINE TROUBLE AND REMEDY CHART.— (Cont.)

Possible cause Check Remedy

(23) Valve tappets sticking.

c. Engine overheated. —

Possible cause

(24) Valve tappets improperly

adjusted.

(25) Oil level too low.

(26) Improper gasoline mixture.

(27) Carburetor choke valve

partly closed.

(28 Piston rings sticking.

(29) Insufficient ventilation of
motor.

(30) Improper timing.

(31) Muffler clogged.

(32) Air cleaner dirty.

(33) Air fins clogged.

(34) Governor or throttle loose.

d. Engine knocks.—

Possible cause

(35) Poor gasoline.

(36) Sticking valves.

SECTION IV

Cheek by turning motor

over by hand to see how

valves function.

Check

Check clearance with

feeler gauge.

Check oil level by remov

ing oil filler cap.

Check float level and

needle valve adjustment.

Check valve.

Check by removing pis
ton and examining rings.

Check to see if there is 2-

feet clearance on all sides

of unit.

Check magneto point

opening.

Check to see if explosions
from exhaust are contin

uous or alternating. They
should be alternating.
Check for dirt in bowl or

on screen by removing
filter.

Check for dirt or grass in

fins.

Check to see if rod from

governor to carburetor is

disconnected.

Check

Check source and grade
of fuel.

Check valve springs and

valve stems for excessive

carbon. Check for bent

valve stems.

Clean carbon from tap

pets. This should be done

at Signal Corps repair

depot.

Remedy

Adjust to proper clear

ance.

Add oil to top of filler

plug opening.
Adjust level of the float

and adjust needle valve.
Adjust valve to open
completely and close com

pletely.
Clean carbon from ring

grooves. This should be

done at Signal Corps re

pair depot.

Provide more space.

Adjust so that points
break when piston is on

firing stroke.

Replace muffler.

Clean out bowl and
screen.

Clean out dirt or other

obstructions.

Connect and tighten rod.

Remedy

Replace with fresh leaded
gasoline.

Replace springs or clean

carbon from valve stems.

This should be done at

Signal Corps repair de

pot.
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Par. 42 TM 11—903

POWER UNIT PE—77— (*)

42. ENGINE TROUBLE AND REMEDY CHART.— (Cont.)

Possible cause

(37) Broken valve spring.

(38) Carbon in cylinder.

(39) Loose main bearings.

(40) Loose rod bearings.

(41) Improper adjustment of
carburetor.

(42) Loose valve tappets.

(43) Tight pistons.

(44) Lack of oil or insufficient

oil.

(45) Loose flywheel.

(46) Improper timing.

(47) Engine overheated.

(48) Worn piston and cylinder.

(49) Loose piston pin.

Remedy

Replace valve spring.

Remove cylinder head

and clean out carbon.

Replace bearings. This
should be done at Signal

Corps repair depot.

Tighten rod if possible,
otherwise replace.

Adjust level of float and
adjust needle valve.
Drain out dirt and water

in carburetor bowl.

Adjust to proper clear

ance.

Remove check ring and

piston clearance. Renew

if necessary.

Add oil to top of filler
plug opening.
Remove flywheel. Exam
ine Woodruff key. Key
may need replacement.

Replace flywheel key
Seee.

Seee.

Replace piston. Send
engine to depot for re
pairs.

Replace piston pin or
connecting rod. This
should be done at Signal
Corps repair depot.

e. Faulty carburetion. —

Possible cause

(50) Carburetor improperly ad

justed.

(51) Sediment in fuel tank.

Check

Check by removing valve

cap cover and observing.
Check by removing spark
plug and observing
through spark plug hole.

Check for oil leaks in
front and rear of engine.

Short plug while engine
is running to see if noise

disappears.
Check float valve and

needle valve adjustment.

Check valve clearance

with feeler gauge.

Check engine for seizing

under full load.

Check oil level by remov-
oil filer cap.
Check by stopping motor

and determining play of
flywheel by rocking
against compression.
Check to see if flywheel

key is sheared. See c.

Seec.

Check by turning engine

over by hand to see if
compression is satisfac

tory, after determining
that valves are in good

condition.

Check by shorting spark

plug to see if noise disap

pears.

Check

Check float level and

needle valve adjustment.
Check

filter.

sediment in fuel

Remedy

Adjust level of float and
adjust needle valve.

Flush tank with gasoline
line and refill with fresh
fuel.

34

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-2

3
 2

0
:4

7
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

8
5

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11—903 Par. 42

SECTION IV

42. ENGINE TROUBLE AND REMEDY CHART.— (Cont.)
Possible cause

(52) Screen on filter bowl
clogged.

(53) Shut-off valve closed

(54) Vent hole on cap of gaso
line tank clogged.

(55) Valves leaking.

Check Remedy

Clean screen with gaso
line. Clean out fuel tank.

Check by removing filter

bowl and examining
screen.

Check by turning valve Open valve.
to see if gasoline flows to
filter bowl.

Check by removing gaso- Clean vent hole on cap.
line tank cap and blowing
through vent hole.
Check by removing valves Send to depot for repairs.
and inspecting them.

/. Explosions in carburetor.—

Possible cause

(56) Improper timing.

(57) Gasoline mixture too lean.

Check

(58) Intake tappets sticking.

(59) Intake valve springs weak.

(60) Intake valves warped or

broken.

(61) Intake tappets . set too

close.

(62) Intake valve sticking.

Check magneto point

opening.
Check by opening needle

valve slightly while en

gine is running.

Check by turning motor

over by hand to see how

valves function.

Check by turning motor

over by hand to see how

valves function.

Check by removing valves

and inspecting them.

Check valve clearance

with feeler gauge.

Check valve stems for

excessive carbon and
valve spring. Check for

bent valve stems.

Remedy

Set opening to .020'.

Open needle valve to best
adjustment.

Clean carbon from tap
pets or replace springs
if weak. Return to de

pot if necessary.

Replace springs. Return
to depot if necessary.

Return to depot.

Return to depot.

Replace spring or clean
carbon from valve stem.
Return to depot if neces

sary.

g. Excessive smoke from exhaust.—

Possible cause

(63) Carburetor needle

open too far.

(64) Poor fuel.

valve

(65) Worn
rings.

piston and piston

Check

Check by closing needle

valve slightly.
Check source and grade
of fuel.

Check by turning engine

over by hand to see if
compression is satisfac

tory, after determining
that valves are in good
condition.

Remedy

Close needle valve to best
adjustment.

Replace with fresh gaso

line.

Replace rings and piston
if necessary. This should
be done at Signal Corps
repair depot.
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Par. 42 TM 11—903

POWER UNIT PE—77— (*)

42. ENGINE TROUBLE AND REMEDY CHART.— (Cont.)

Possible muse Check Remedy

(66) Carburetor float sticking Check float level and re- Adjust level of the float.

or leaking.

(67) Worn connecting rod bear

ing.

(68) Too light oil.

h. Poor compression. —

Possible cause

(69) Defective or missing spark
plug gasket.

(70) Loose spark plug.

(71) Cracked spark plug.

(72) Cylinder head gaskets
blown.

(73) Valves sticking.

(74) Valves not seating.

(75) Valve tappets sticking.

(76) Valve tappets set too close.

(77) Piston rings sticking.

(78) Piston rings broken.

(79) Worn piston and cylinder.

move float and examine Replace with new float if
for leaks.

See d (40).

Drain small quantity and

check.

Check

Check by removing plug
and examining gasket.
Check plug for tightness.

Check by removing and

examining plug.
Check gasket for air leaks.

Check valve stems for ex

cessive carbon, also valve

springs. Check for bent

valve stems.

Check by removing valve

to see if warped, or if ex

cessive carbon around

valve seat.

Check by turning motor

over by hand to see how

valves function.

Check valve clearance

with feeler gauge.

Check by removing pis
ton and examining rings.

Check by removing pis
ton and examining rings.
Check by turning engine

over by hand to see if
compression is satisfac

tory, after determining
that valves are in good

condition.

necessary.

See d (40).

Drain and

heavier oil.

refill with

Remedy

Replace with new gasket.

Tighten plug.

Replace plug.

Replace gasket.

Replace springs or clean
carbon from valve stems.

Return to depot if neces

sary.

Replace valve or return
to depot for grinding.

Clean carbon from tap
pets or replace springs
if weak. Return to depot
if necessary.

Adjust to proper clear

ance. Return to depot.
Clean carbon from ring
grooves. This should be

done at Signal Corps re

pair depot.

Replace with new rings.

Replace piston. Send
engine to depot for re

pair.
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TM 11—903 Par. 43

SECTION IV

43. GENERATOR TROURLE AND REMEDY CHART.—

a. Sparking at the brushes. —

Possible cause

(1) Too much load.

(2) Brushes not seated proper

ly. Dirty brushes and

commutator.

(3) Rough or eccentric commu

tator.

(4) Open armature.

(5) Grounded or open or short

ed field winding.

Check

Check voltmeter and am

meter readings to make

sure they indicate volt
age and current as marked

on the nameplate.
Remove brushes and

check for uneven wear or

dirt on brushes or com

mutator.

Check for uneven wear

on commutator and
brushes.

Check to see if coil lead is

disconnected or coil open.

Check for breaks or shorts

in the field.

(6) Brushes sticking in the Check to see that brushes

holders. move freely in holders.

b. Voltage loo low.—

Possible cause

(7) Engine speed low.

(8) Brushes not set properly.

c. Voltage too high.—

Possible cause

(9) Speed of engine too high.

d. Armature too hot. —

Possible cause

(10) Armature overloaded

Check

Check speed with tacho

meter.

Remove brushes and
check for uneven wear.

Check

Check engine speed with
tachometer.

Remedy

Reduce the load.

Adjust brushes with fine
sandpaper.

If only slightly rough,
use coarse cloth or very
fine sandpaper; if rough,
send unit to depot.
Solder coil lead back on
or return to depot.
Open or shorted fields
should be replaced. A
grounded field may be re

paired by insulating at

the point where ground
occurs. Return to depot
for repairs.

Readjust brushes or re

place with new ones.

Remedy

Increase speed of engine

by adjusting speed regu
lator.

Adjust brushes with fine

sandpaper.

Remedy

Adjust speed by means
of speed regulator.

Check

Check voltmeter and am

meter readings to make

.sure they indicate voltage
and current as marked on

the nameplate.

Remedy

Reduce the load.
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Par. 43 TM 11—903

POWER UNIT PE—77— (*)

Possible cause

coil short-cir-

43. GENERATOR TROUBLE AND REMEDY CHART.— (Cont.)

Remedy

Replace armature. This
should be done at Signal

Corps repair depot.

Replace bearings and re-

line bracket if necessary.

Return unit to Signal

Corps repair depot.
Make sure there is at
least a 2-foot clearance

on all sides of generator.

(11) Armature

cuited.

(12) Armature striking on pole

pieces.

(13) Poor ventilation.

Check

Check for breaks.

Check the bearings to

make sure they are not

worn out and also the

line-up of the brackets.

Check air space around

generator.

e. Commutator loo hot. —

Possible, cause

(14) Sparking of brushes.

(15) Too much pressure on

brushes.

(16) Too much load.

(17) Poor ventilation.

Check

See a.

Pressure should be ap

proximately 2H to 5

pounds per square inch,.

Check voltmeter and am

meter reading to make

sure they indicate voltage

and current as marked on

the nameplates.

Check air space around

generator.

Remedy

See a.

Replace springs with
weaker springs.

Reduce the load.

Make sure there is at
least a 2-foot clearance

on all sides of generator.

/. Field coils too hoi. —

Possible caute

(18) Short circuit in field coils.

(19) Poor ventilation.

Check

Check for breaks in the

field.

Check air space around

generator.

Remedy

Open or shorted fields

should be replaced. A
grounded field may be

repaired by insulating

at the point where the

ground occurs.

Make sure there is at
least a 2-foot clearance

around all sides of gener
ator.

g. Noisy generator.—

Possible cause

(20) Armature striking pole.

Check

Check for loose wires.

Remedy

Replace armature if nec
essary. Return unit to
depot.
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TM 11—903 Par. 43

SECTION IV

43. GENERATOR TROUBLE AND REMEDY CHART.— (Cont.)

h. Generator fails to generate. —

Possible cause

(21) Short circuit in line.

(22) Too weak residual magne

tism.

(23) Short-circuited armature.

(24) Grounded field.

Cheek

Check for short circuits.

Check by passing current

from battery through

field coils.

Check for breaks in arm

ature or dirt on commuta

tor bars.

Check for breaks in field

(25) Reversed field coils.

(26) Brushes not making con

tact.

(27) Condenser short-circuited.

Pass current through field

coil and check to see that
•oils are alternate north

and south.

Check to see if brushes

are stuck.

Disconnect condenser and

and see if current flows in
the line.

Remedy

Replace armature or field
coils if necessary. Re
turn unit to depot.
Pass current from battery
through field coils, mak
ing sure positive pole of
battery is connected to
positive lead of shunt
field.

Remove dirt, etc. Re
place armature. If neces

sary, return to depot.
Open or shorted fields
should be replaced. A
grounded field may be

repaired by insulating at
the point where the
ground occurs. Return
to depot.

Change position of coils.

Return to depot if neces

sary.

Make sure that brushes

move freely in holders.

Replace with new brushes

if necessary.

Replace condenser.
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POWER UNIT PE—77— (*)

t r ? 1 1 r i
e o «• o o 1 18

Figure 28.— Power Unit PE-77-E, generator parts
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