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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.

WHAT—1.

Smash—Use sledges, axes, hand-axes, pick-axes,
hammers, crowbars, heavy tools, etc.

Cut—Use axes, hand-axes, machete, etc.

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

Explosives—Use firearms, grenades, TNT, etc.

Disposal—Bury in slit trenches, fox-holes, other
holes. Throw in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAIL-
ABLE FOR DESTRUCTION OF THIS EQUIP:
MENT.

Smash—Engine cylinder head, cylinder, carburetor,
crankcase, generator frame and pulleys.

Cut—Drive belts and all electrical wire, cable, etc.

Bend and/or Break—Gas tank, belt guard, tool
box, frame, panel box and filter box.

Burn—Technical manuals, parts lists, wiring, field
coil insulation and brush rigging.

Bury or Scatter—Any or all of the above pieces
after breaking. .

DESTROY EVERYTHING

VI
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SAFETY NOTICE

THIS UNIT GENERATES A HIGH VOLTAGE WHICH
IS DANGEROUS TO LIFE. BE VERY CAREFUL AND
OBSERVE EVERY SAFETY REGULATION AT ALL
TIMES. NEVER CHANGE FUSES OR MAKE CON-
NECTIONS WHILE THE UNIT IS IN OPERATION.
DON’T TAKE CHANCES.

WHEN OPERATING THE UNIT IN AN ENCLOSED
SPACE, HAVE SUFFICIENT VENTILATION FOR
THE ENGINE EXHAUST GASES. THEY CONTAIN
CARBON MONOXIDE—AN ODORLESS AND DEADLY
POISON.

ALWAYS KEEP THE PROPER OIL LEVELS IN THE
CRANKCASE AND CARBURETOR AIR FILTER OF
THE ENGINE.

DON’T FILL GAS TANK WHILE ENGINE IS RUN-
NING. AVOID SPILLING GASOLINE ON A HOT EN-
GINE.

Vil
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T™ 11-914C

SEcTtION 1
DESCRIPTION
Paragraph
LT3 17 ¢:1 1
Weights and measures ...........coouiiiiiiiiiiiiiiiiinennnnannnn. 2

1. General—a. Power Unit PE-201-C is a portable self-
contained, electrical power unit, consisting of an a-c/d-c¢ gen-
erator, driven by a single cylinder, four cycle, air-cooled gasoline
engine through dual V-belts. Both generator and engine, with
panel box, line filter box and tool box, are mounted in a rigid
welded pipe frame. Power Unit PE-201-C is a special purpose
unit for use with telephone carrier systems.

b. Generator—The generator (Fig. 5) is a Leland Electric
Company, dual voltage, Type A, developing 1000 watts, 100%
power factor, single phase, 60-cycle, 115-volt, alternating current
and 300 watts, 14.6-volt, direct current at 1800 rpm, 50°C tem-
perature rise. The generator speed is approximately 1850 rpm
no load and 1780 rpm full load.

Nore.—When a-c and d-¢ loads are applied simultaneously, the com-
bined load should not exceed 1000 watts, either 700 watts a-c and 300
watts d-c or 1000 watts a-c and no d-c; or any combination thereof, the
total of which should not exceed 1000 watts. The generator is se-
curely bolted to the base plate which forms a part of the frame, with
provision made for moving it forward and backward to adjust belt ten-
s10D.

c. Line Filter box.—Directly connected to the generator is the
line filter box (Fig. 4), which is designed to filter line noises and
prevent radio interference on both the a-c¢ and d-c lines. The a-c
side contains two radio frequency choke coils of 95 mh induct-
ance at 1500 ke, two .5x.5 mfd. condensers and one .6 mfd. con-
denser. = The d-c side contains two radio frequency choke coils of
63 mh inductance at 2200 ke, one radio frequency choke coil of
95 mh inductance at 1500 ke, one .5x.5 mfd. condenser, one .6
mfd. condenser and three 3.5 mfd. condensers. The a-c and d-c
sides are separated by a metal partition and they are both en-
closed in a single sheet steel box with a weatherproof cover.

d. Control panel box.—Power leads from the line filter lead
directly to the control panel box (Fig. 4), which is shock-proof
mounted on the frame just above the generator. The panel board
within the box contains a field rheostat which controls both

1
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™ 11-914C DESCRIPTION 1

a-c and d-c voltage, a voltmeter 0-150 volts a-¢, an ammeter
0-25 amps. d-c¢, and a frequency meter (vibrating reed type)
calibrated from 58 to 62 cycles. Also located on the panel board
are two Twistlock receptacles for a-c¢ load connection and one
receptacle for d-c¢c load connection. Two binding posts are
provided for each circuit as auxiliary load connections. A cir-
cuit breaker is provided in each circuit. A reverse current relay
is provided to prevent a battery on charge from discharging
through the a-¢ winding when the power unit is not in operation.
A rheostat on the back of the box controls the d-c¢ output for
battery charging.

e. Engine—The engine is a Briggs and Stratton model B,
single cylinder, four cycle, L-head, air-cooled gasoline engine,
developing 234 h.p. at 2400 rpm. Cooling is accomplished by
means of a fan cast integral with the flywheel, a blower housing
and an air guide to direct the flow of air around the flanged cyl-
inder and cored cylinder head. Lubrication is by mechanical
pump and splash. The engine is equipped with an oil-bath in-
take air cleaner, a muffler, and a rope starter pulley. Engine
speed is held at approximately 2400 rpm by a mechanically op-
erated governor. The engine is rigidly mounted to the base plate,
which is a part of the frame.

f. Drive—The engine drives the generator by means of
double grooved sheaves and two parallel V-belts.

g. Tool box.—The tool box is a sheet steel box, mounted within
the frame just above the engine. It contains all the tools neces-
sary for field servicing and the spare parts needed for minor
repairs. The hinged lid and its position in the top of the frame
make it readily accessible.

h. Frame.—The frame, in which all other components are
mounted, consists of two rectangular (with rounded corners) side
members of pipe, a reinforced base plate on which the engine
and generator are mounted, and channel section cross members.
It 1s rigidly braced both laterally and longitudinally. Included
as part of the frame are two U-shaped pipe carrying handles, one
at each end, which fold down out of the way when not in use. A
sheet steel belt guard, covering the belts and engine and generator
sheaves, 1s attached to the drive side of the frame for the protec-
tion of the operator.
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T™ 11-914C INSTALLATION AND OPERATION

2. Weights and dimensions.—

Length Width Height Weight
Lbs.

Engine ....................... 2054"” 141" 20V%” 104.5
Generator .................... 10” 175" 93"

Line filter box ........ N 475"  93{s” 8”

Control panel box ............. 834" 163" 10" 31.5
Tool box ..................... 7 157" 453"

Frame ....................... 36" 19”7 2315"

The weight of the complete power unit, including the contents

of the tool box, but without gasoline and oil, is 341 pounds.

10.

11.
12,

Section 11
INSTALLATION AND OPERATION
Paragraph
CInstallation ...
Preparation for USe .........oe.uuriiiiiii e
Operation ................. PP
REMEMBER THESE POINTS
1. Don’t attempt repairs or adjustments to this unit unless you

are sure what you’re doing.
Watch your lubrication, check the oil level every § hours,

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.

Keep your air filter clean. Watch this closely in dusty loca-
tions.

Keep the unit as clean as possible. Dirt on the cooling fins
and in the air passage will cause overheating.

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

Look out for shock. Don’t touch exposed wires.
Go over your unit daily and tighten all screws and nuts.

Don’t spill gas on your unit when filling the tank. It might
catch fire.

Always warm up your unit before applying a load.

Study this book. Keep it handy. It’ll save you plenty of
headaches.
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™™ 11-914C INSTALLATION AND OPERATION 34

3. Installation.—Inspect the unit thoroughly for damage in
shipment. Should any parts be unserviceable, report the fact
immediately and procure replacements.

-Install Power Unit PE-201-C in a clean, dry, and level loca-
tion. Make ample provision for ventilation and cooling. Allow
at least two feet on all sides of the unit.

When Power Unit PE-201-C is installed indoors remove the
muffler (220) and attach an exhaust tube to the exhaust outlet.
Extend the exhaust tube to the outside of the building and attach
the muffler to the outer end. Use one inch 1.D. tubing where the
length of the exhaust tubing is less than ten feet, and 1% inch
1.D. tubing if the length exceeds ten feet.

CAUTION: THE EXHAUST GASES CONTAIN CARBON
MONOXIDE, A DEADLY POISONOUS, TASTELESS, AND
ODORLESS GAS. BE SURE THAT ALL EXHAUST CON-
NECTIONS ARE GAS TIGHT.

4. Preparation for use.—a. Remove the fuel tank filler cap
(100, Fig. 2), blow through it to make sure the air vent is clear,
and fill the fuel tank (102, Fig. 2) with one gallon of clean, fresh
gasoline, free from water or dirt. Replace filler cap immediately.
Check the gasoline line (101, Fig 2) and all connections for
possible leaks.

b. Remove the oil filler cap (198, Fig. 3) and fill the oil res-
ervoir with 3 pints of lubricating oil in accordance with the fol-
lowing temperature chart:

32°F. or above
SAE No. 30
32°F. to 0°F.
SAE No. 10
0°F. to -10°F.
SAE No. 10 with 10% Gasoline
-10°F. to —20°F.
SAE No. 10 with 25% Gasoline
—20°F. to -30°F.
SAE No. 10 with 40% Gasoline
Replace the oil filler cap (198) immediately. Check oil drain
plug (197, Fig. 3) to make sure that it is tightly closed and
there is no leakage.
c. Remove the generator grease cups (466, Fig. 3) and (469,
Fig. 2) and fill with U. S. Army Specification 2-108 grease. Re-

7
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T™ 11-914C INSTALLATION AND OPERATION 5

(531) located on the rear side of the panel box. In case the d-c
load lowers the a-c voltage, readjust both rheostats. CAUTION:
if the field rheostat is set so as to cause the a-c voltage to drop
below 60 volts, the load must be removed by opening the a-c
switch (546, Fig. 4) before the alternator will rebuild. The a-c
output is controlled by the OFF-ON switch (546, Fig. 4) on the
right side of the panel board. The d-c¢ output is controlled by
the OFF-ON switch (537, Fig. 4) on the left side of the panel
board. When starting the unit in cold weather, allow the unit to
run for 10 to 15 minutes before using any load. This permits
the unit to warm up and the no-load voltage to decrease to a
safe value.

f. Adjusting Frequency.—The frequency meter (530, Fig. 4)
is located on the upper right side of the panel board, and will indi-
cate frequency from 58 to 62 cycles. The frequency should be
kept as close to 60 cycles as possible under load or 62 cycles at no
load. The frequency of the a-c output is controlled by the speed
of the engine. The speed of the engine is controlled by a centri-
fugal governor (118) and is carefully adjusted to maintain normal
speed under load. If absolutely necessary the speed of the en-
gine, and consequently the frequency of the a-c output, must be
changed by increasing or decreasing the tension of the governor
spring (117, Fig. 8). The tension of the governor spring may be
increased by turning the governor adjustment nut (166, Fig. 8)
clockwise, and decreased by turning the adjustment nut counter-
clockwise. See para. 5f.

5. Operation—Caution: Always be sure that the generator
load does not exceed the rated output of the unit—1000 watts,
115 volts a-c or 300 watts, 14.6 volts d-c. (See par. 5f.) Over-
loading will cause the engine to overheat, lose power, or even
stop. The generator will also overheat, show excessive brush
wear, spark at the brushes and show low voltage output.

a. Starting.—Open the gasoline shut-off valve (91, Fig. 18) at
the top of the gasoline filter (110, Fig. 18). Close the carbu-
retor choke lever (68, Fig. 3). If the engine is hot this may be
unnecessary or it may be only partly closed.

Slip the knotted end of the starter rope (212) into one of the
9
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™ 11-914C INSTALLATION AND OPERATION S

e. Under normal conditions, the gasoline engine will function
smoothly, with the noise of the exhaust evenly timed. Trouble
should be suspected when the engine refuses to start or is difficult
to start, stops during operation, misses during operation, over-
heats, makes knocking noises, expels smoke from the exhaust,
develops explosions in the carburetor, or shows signs of poor
compression. Should any of these conditions develop, or any
other abnormal condition, consult the trouble chart, paragraph
12, and make the necessary adustments or repairs in accord-
ance with the information supplied.

f. Governor—The speed of the engine is automatically main-
tained under varying loads by a centrifugal governor (118),
operated from the cam gear. The governor was carefully pre-
adjusted to maintain normal speed under load. Do not read-
just unless absolutely necessary. It can be changed by reducing
or increasing the tension of the governor spring (117). Turn the
governor adjustment nut (116) clockwise (to the right) to in-
crease engine speed and output frequency; to the left, or counter-
clockwise, to reduce engine speed and frequency.

g. Precautions during operation.—Don’t overload the generator
beyond its normal rating. The combined load must never exceed
1000 watts. For example, the a-c load may be 700 watts and
the d-c load 300 watts, making 1000 watts total, or the d-c load
may be zero and the a-c load 1000 watts. Overloading will
cause overheating. If the generator becomes too warm (it’s too
warm 1if a drop of water on the frame turns to steam) or gives off
an odor of burning insulation, stop the engine immediately and
look for the source of trouble. Keep hands away from any
exposed electrical connections, and don’t tamper with the gen-
erator while it is running.

h. Lubrication.—Add oil to the crankcase after every five hours
of engine operation. After every 25 hours of engine operation,
the oil must be completely drained by removing the drain plug
(197, Fig. 3). Do this while the engine is still warm. After
complete drainage, replace the drain plug (197). Never flush
the oil reservoir. Remove the oil filler cap (198, Fig. 3) and
refill the oil reservoir with 3 pints of oil of the proper viscosity,
as indicated by the lubrication chart in paragraph 4b. Replace
the oil filler cap (198). Check the generator grease cups (466,
Fig. 3) and (469, Fig. 2) every time the engine oil is changed,
paragraph 4c.

11
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T™M 11-914C INSTALLATION AND OPERATION 5

THROTTLE LEVER

- ADJUSTMENT SCREW
® IDLE| ADJUSTMENT

SCREW

GOVERNOR
ADJUSTMENT

THROTTLE
LINK

GOVERNOR LEVER

Fig. 8. CarBUrReETOR AND GOVERNOR Hook-Up

k. Carburetor adjustment—To adjust the carburetor (76,
Fig. 3) completely close needle valve (84, Fig. 3) by turning it to
the right, or clockwise, as far as possible. Do not screw up too
tight or use force when closing needle valve, as valve and seat
will be damaged. From closed position, open the needle valve
one to one and one-quarter turns. After the motor has been
started and warmed up, make final adjustment, with choke (68,

A —
Fic. 9. CARBURETOR FLOAT ADJUSTMENT

13
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T™M 11-914C INSTALLATION AND OPERATION 5

it or the screw and seat will be damaged. Open the screw, by
turning left, or counter-clockwise, about one-half to three-quar-
ters of a turn. With engine running and throttle closed, make

the final adjustment.

CAM GEAR

©

PUMP\ \
PLUNGER q
oiL
OUTLET
o
PUMP
PLUNGER
SPRING
OIL INLEY

Fia. 12. O Pump
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6 POWER UNIT PE-201-C TM 11-914C

SectioN III
FUNCTIONING OF PARTS

Paragraph
Generator theory ....... .. i i e 6
Engine operating prineciple.......... oot e 7

6. Generator theory.—a. Fig. 13 shows a permanent bar
magnet, with lines of flux leaving the north pole and entering
the south pole. If a wire is moved past the pole of the magnet
at right angles to the pole, as shown, a voltage will be induced in

the wire.
b. The amount of this

/’\\\\ 77>\  voltage depends on
: three things:

\

: (1) Strength of magnet.
| (2) Length of wire,

| (3) Speed of movement
|

|

|

|

/

LINES OF
FLUX

of wire.

—— e PRI e o — —

c. The stronger the
magnet, the greater the
density of the lines of
flux; and the faster the
wire is moved, the

WIRE greater will be the volt-

Fic. 13. GENERATOR age induced in it per

THEORY—PERMANENT MAGNET unit of length. This is

the simple fundamental principle of operation of any generator,
either d-c or a-c.

d. In practice, an electromagnet (Fig. 14) is used instead of
a permanent magnet, for a permanent magnet tends to lose its
strength over a period of time. Also, the strength of an electro-
magnet can be controlled by the number of turns of wire wound
on it, and by the amount of current (amperes) supplied through
this wire.

e. In an actual generator (Fig. 15) the field poles (460) serve as
electromagnets. The armature winding (450) acts the same as the
wire shown moving by the end of the magnet in Figs. 15 and 16.
This movement is called cutting the lines of flux of the magnet.
This motion induces a voltage in the armature winding which
is connected to the armature commutator (451). The carbon

16
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TM 11-914C MAINTENANCE 6~7-8

always be put back in the generator in the same relative posi-
tion as before they were removed. Once a pole is magnetized,
it becomes either a north pole or a south pole and cannot be
changed except by the application of an external supply of
voltage as from a storage battery. Even with this method it is
sometimes difficult to change the magnetism of the field poles if
they have been in service for some time.

7. Engine operating principle—a. In all internal combus-
tion engines, a complete cycle consists of the four operations of
intake, compression, explosion, and exhaust. In a four-cycle
engine, such as the one used in Power Unit PE-201-C, a cycle is
completed with each two revolutions of the crankshaft. The in-
take stroke—a down stroke of the piston, with intake valve open
and exhaust valve closed—creates a partial vacuum within the
cylinder, and draws the explosive mixture consisting of air and
gasoline in the proper proportions, from the carburetor into the
cylinder. This is followed by the compression stroke—an up
stroke of the piston, with both valves closed—which compresses
the explosive mixture to a point of maximum combustibility. At
this point ignition takes place, caused by a spark at the spark
plug points, which produces the explosion or power stroke—a
down stroke of the piston with both valves closed. The fourth,
or exhaust stroke, is an up stroke of the piston, with exhaust
valve open and intake valve closed, forcing the burned gases
from the cylinder and completing the cycle.

b. The force exerted on the piston head by the explosion of
the combustible mixture is transmitted vertically through the
connecting rod to the crankshaft. The crankshaft converts the
vertical meotion into rotary motion to provide usable power.

SectioN 1V
MAINTENANCE

Paragraph
Inspection . ... i i e 8
Checks for generator trouble........... ... iiiiiiiiiiiiiina.. 9
Repairs .. ..oioiii e 10
Generator trouble chart ........ .. ... i e 11
Engine trouble chart ........ ... ... i 12

8. Inspection.—Inspect the generator at least once a month
for general condition, cleanliness, and proper operation. If it

19

Google



8-9 POWER UNIT PE-201-C " TM 11-914C

does not deliver 1000 watts at 115 volts, 60 cycles, consult trouble
chart, paragraph 11c. Be careful when servicing this power
unit. SERVICING SHOULD BE ATTEMPTED ONLY BY
TRAINED PERSONNEL, SUPPLIED WITH THE COR-
RECT TOOLS. Limit all attempts at servicing to what you are
capable of doing properly. It is possible, when trying to locate
and repair minor trouble which a trained service man could take
care of in a few moments, to damage this equipment to such an
extent that it would have to be shipped to a depot for repairs.

Remove cover plate (463, Fig. 5) and inspect brushes every
300 hours of operation. If the brush springs ride on the brush
holders, or the condition of the brushes is poor, new brushes
should be installed. Turn the armature (450, Fig. 6) by hand
and examine the condition of the commutator (451) and the col-
lector rings (453) which should always be clean and smooth.
Check the condition of all wiring and all soldered connections in
line filter box (350). Turn down grease cups (466 and 469,
Fig. 5). Refill if necessary. Use lubricant which meets the re-
quirements of U. S. Army Specification 2-108. The generator
should be kept clean at all times. Keep the unit away from dust
if possible. Don't let dirt and oil collect on brush holder rigging,
commutator, or collector rings.

9. Checks for generator trouble.—If trouble cannot be lo-
cated by following the generator trouble chart proceed as fol-
lows:

a. Test for short circuited condenser by stopping the engine
and removing the filter box (350) from the generator. Discon-
nect condenser leads. Attach one terminal of a d-c¢ lamp circuit
or an ohmmeter to one of the condenser leads and ground the
other terminal against the condenser case. A short will be
shown if the lamp lights or the ohmmeter registers.

b. Defective choke coils (311-317) can be found by testing
with an a-c¢ or d-c¢ lamp circuit. If the lamp does not light, the
coil must be replaced. Since this trouble rarely occurs, suspect
loose terminals first.

c. Voltage output of 120 volts can be determined by removing
the cover plate (463) from the generator. With the engine run-
ning and the filter box still disconnected, take a reading across
the a-c¢ output brushes (476) on the two slip rings (453). If
there is no a-c output, check the d-c brush (480) voltage across

20
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TM 11-914C MAINTENANCE 9

adjacent brushes on the commutator (451). Voltage reading
should be approximately 14.6 volts. If no reading is obtained,
apply pressure manually to both d-c¢ brushes (by using pieces of
wood or other non-conductors) to assure positive contact with
the commutator. If no reading registers, stop the engine and
check the d-c field by connecting the terminals of a 6- or 12-volt
lamp circuit or an ohmmeter to the field terminals. An open cir-
cuit will be indicated by failure of the lamp to light or the ohm-
meter to register about 0.8 ohm with rheostat out or 1.3 ohms
with rheostat in. In case of an open circuit, check the entire field
circuit for broken or loose connections. Check each element in-
dividually for continuity. Replace defective parts with new ones.

d. A correct d-c voltage reading without a-c voltage, or no
d-c¢ or a-c voltage reading with the d-c field correct, indicates
a defective armature (450) winding. If the armature winding is
defective, the armature must be replaced. This should be done
at a repair depot.

e. Excessive voltage.—If generator delivers excessive voltage
with motor operating at normal speed, a short circuit in the
generator field winding is indicated. This condition will cause
overheating and may cause failure of the field winding if allowed
to continue. It may be due to:

(1) Short circuit between coil leads.

(2) Mechanical short within the winding.
(3) Moisture in the winding.

(4) Double-ground in the winding.

You can locate a short by a resistance check (resistance of
one coil is about 0.8 ohms) or by impressing a low voltage across
the entire winding and checking voltage on each coil. The
shorted coil will show less voltage drop than a normal coil. If
necessary to dismantle to get at defective parts, proceed as di-
rected in paragraph 10l. -

f. Testing armature and field coils.—Test coils for shorts,
grounds and open with a 6- or 12-volt lamp circuit. Replace all
armature and field coils found to be defective.

(1) Shorted armature—Examine commutator to make certain
adjacent bars are not joined electrically by foreign matter such
as copper chips, solder or carbon dust. If armature appears to
be burned, indicating weakened insulation, replace it. Also
check by the use of a voltmeter with low d-c¢ voltage impressed
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9 POWER UNIT PE-201-C TM 11-914C

across two commutator bars, 180° apart. Voltage between
shorted bars will be lower than that between bars not shorted.

(2) Grounded armature.—To test for grounded armature, con-
nect one side of a 6- or 12-volt lamp circuit to armature shaft.
Connect other side to commutator bars. If armature is grounded,
lamp will light. :

(3) Open armature—Inspect conductors soldered to commu-
tator riser. If firmly soldered, it is safe to assume there is no
open circuit. If checked by resistance continuity, the total field
resistance should be approximately 0.8 ohm with rheostat out or
1.3 ohms with rheostat in.

(4) Open field circuit—Connect the two terminals to the two
terminals of a 6- or 12-volt lamp circuit. The lamp will light if
there 1s no open circuit. If checked by resistance continuity, the
total field resistance should be approximately 0.8 ohm with rheo-
stat out or 1.3 ohms with rheostat in.

(8) Grounded field circuit.—Connect one terminal of a 6- or
12-volt lamp circuit to one of the field terminals, leaving the
other field terminal free. Touch other terminal of lamp circuit
to the field frame for a moment. If lamp lights, field circuit is
grounded.

(6) Shorted field—A short may be located by a resistance
check (resistance of one coil approximately 0.8 ohms) or by im-
pressing a low voltage across the entire winding and checking
voltage on each coil. The shorted coil will show less voltage drop
than a normal coil.

g. Commutator and collector rings.—To inspect commutator
(451) and collector rings (453) remove cover plate (463). The
commutator should need no cleaning for several hundred hours
of operation. Clean it only when there is too much carbon; when
too much arcing occurs; or if scored. To clean commutator, first
start engine and then insert a strip of very fine sandpaper (00 to
8/0) (not emery), a little wider than width of brush, on top of
commutator. Use rubber end of pencil to guide sandpaper.
Hold one end of sandpaper (end away from direction of rotation)
and exert light pressure with pencil on sandpaper against com-
mutator, moving pencil back and forth across the width of the
commutator until it is clean. Collector rings very seldom need
cleaning. Clean only if badly threaded or scored. To clean,
follow same procedure on both rings as on commutator. DON’T
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GREASE OR OIL COMMUTATOR OR COLLECTOR RINGS.
KEEP THEM DRY AND CLEAN.

h. Carburetor cleaning.—To clean the carburetor (76, Fig. 3)
first close the gasoline shut-off valve (91) and remove the gaso-
line line (101, Fig. 2). Remove the cotter pin from the throttle
shaft lever (43) and remove the throttle link (58). Remove the
gasoline line connector elbow (97). To disassemble the carbu-
retor (76, Fig. 3) FIRST remove the needle valve (84), packing
nut (49), retainer (48) and nozzle (83). Then remove the
screws and lockwashers from the upper carburetor body (86).

Caution: The upper and lower carburetor bodies are interlocked
by the nozzle, and failure to disassemble in above order will
damage the parts. To check the carburetor inlet valve and
seat, pull out the brass pin holding the carburetor float (82). A
worn or dirty inlet valve and seat, or incorrect float level, will
cause the carburetor to leak. In reassembling, the float should
be in a horizontal position, with relation to the upper carburetor
body, when it closes the valve. To check the float position, in-
vert the upper carburetor body and place a scale or a flat, straight
piece of steel across the carburetor float and see that the distance
from the top of the float to the carburetor body flange is the same
on both sides of the float (Fig. 9). The float hinge tang can be
bent to attain proper position of the float. If any parts are
gummy, clean them in alcohol or acetone. Blow through all pas-
sages and openings. Do not use wire to clean out small holes.
Replace worn or damaged parts. To reassemble reverse the in-
structions given for disassembling.

1. Ignition system.—The spark is produced by a high tension
magneto consisting of an armature, condenser, contact points
and rotating magnet cast within the flywheel (Fig. 10). The
magneto itself, as well as the spark plug (148) and the spark
plug cable (153) must all be in good condition and adjustment
to insure proper engine operation. To check if a satisfac-
tory spark is being delivered to the spark plug, remove the
ignition cable from the spark plug and hold the cable terminal
about 15 in. away from the cylinder head (Fig. 7). Keep hand
on insulated part of the cable to avoid a shock. Spin the en-
gine with the starter rope (212), and if the spark jumps this gap
the entire ignition system, with the exception of the spark plug,
is OK. If no spark occurs, check the spark plug cable (153).
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If the insulation on the spark plug cable is broken or soaked with
oil or water, or grounded in any way to the engine, it will inter-
fere with correct ignition, and should be replaced. If the spark
plug cable is OK, check the magneto contact points and magneto
condenser, in the order named. Replacing the spark plug cable,
adjusting or replacing contact points, or replacing magneto con-
denser necessitates removal of the flywheel (Fig. 19), paragraph
10a. A new spark plug cable is installed by soldering it to the
secondary terminal of the magneto armature (154), a small brass
plate protruding from the back of the magneto armature coil.
Do not touch the coil with a hot soldering iron. To check the
magneto contact points, proceed as follows: With the flywheel
removed and with the magneto plate mounted on the crankcase,
turn the crankshaft by hand to see if the contaet points open
and close properly. Points must be clean and line up squarely
to make good electrical contact. If the contact points need
cleaning, use fine sandpaper or a fine grit hone. Don’t use a file.
To line up contact points (Fig. 11) loosen the contact spring
bolt and move the contact spring assembly to line up the con-
tact screw point. Tighten the contact spring bolt. To adjust
the contact spring tension, turn the crankshaft until the points
are in full open position. Place a 1/16 in. gauge between the con-
tact spring and the round end of the contact block, and tighten
the contact block screws. Loosen the lock nut and turn the
contact point screw to get a .020 in. gap between the contact
points. Tighten the locknut against the lock washer. If either
or both points are badly pitted or burned, replace them with new
ones. A leaky or weak condenser may cause the engine to start
hard, to sputter, or miss fire under load. If the engine misses fire,
after checking the gasoline line, carburetor, spark plug, spark plug
cable and contact points, install a new condenser. Slip the short
insulator sleeve over the condenser wire. Solder the end of the
condenser wire and the end of the primary wire to the contact
spring (Fig. 21). After a new condenser has been installed, if the
ignition system still fails to deliver a satisfactory spark, replace
the complete magneto unit.

10. Repairs.—a. To install new magneto (149, Fig. 10) first
remove the flywheel (150, Fig. 19). The flywheel is securely
mounted to the crankshaft by means of a taper fit, a soft key, a
right-hand threaded nut (161), and a lockwasher. Place a rod or
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sembly. Unscrew the two armature mounting screws and pry
the armature loose with a screwdriver. To install the armature,
place the dust cover clip (136) under the upper mounting screw,
and tighten the lower mounting screw. Then solder the ignition
cable to the terminal and fill the pocket, formed by the flap,
with hydrolene. Solder the armature lead wire to the contact
spring (144). Place the dust cover and clip holding the cover
in place, and tighten the upper armature mounting screw (Fig.
10). An air gap of .002 in. to .010 in. must be kept between the
armature shoes and flywheel poles. The gap must be wide
enough to prevent rubbing, but not over .010 in, or poor ignition
will result. To check the armature shoes for rub, chalk the edges
and mount the flywheel in place. Remove spark plug to re-
lease compression. Turn the flywheel several revolutions by
hand. Remove the flywheel and examine the edges of the arma-
ture shoes. High spots will have the chalk rubbed off. File
high spots carefully with a fine file until the flywheel no longer
rubs, but do not remove too much metal.

c. Compression —Proper compression is obtained when valves
seat properly, gaskets do not leak and piston and piston rings
are properly fitted. Always check the compression when tun-
ing up a motor. This is done by turning the engine over quickly
by hand. If turned slowly, sticking valves may not be detected.
If a point of resistance is offered every other revolution, the
compression should be satisfactory. If the engine turns without
compression resistance for a full cycle (two turns), it is possible
that a worn piston or piston rings, leaky valve or leaky gaskets
are present. See that the spark plug has a gasket under it and
is drawn up tight. Also check the cylinder head gasket and
tighten the cylinder head bolts.

When the cylinder head (23, Fig. 2) is removed for any rea-
son, be careful when putting it back on the cylinder. Use a new
gasket (25) if you have one. Otherwise clean the old one and
coat both sides with cup grease. Don’t use shellac. Tighten
each cap screw a little at a time so the cylinder head will be
pulled down evenly. Screws need be only moderately tight.

Poor compression may be caused by a worn piston or worn
piston rings. If the piston or piston rings are badly worn they
should be replaced with new ones, paragraph 10h. Don’t put
new piston rings or a new piston in a badly worn cylinder.
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d. Carbon cleaming.—(I) Excessive carbon is caused by the
use of an improper grade of oil, too much oil, carburetor set too
rich, or piston rings sticking or not seating properly because of
natural wear through long service.

(2) To remove carbon, first disconnect ignition cable and re-
move spark plug. Take out the seven cap screws that hold
down the cylinder head, and the two round-headed screws that
fasten the blower housing to the cylinder head. Lift off cylin-
der head. Turn engine by hand until the piston is at its highest
point and scrape carbon from top of piston, heads of valves, from
around valve parts, and from cylinder head. Take great care to
prevent particles of carbon from getting into the cylinder, as
carbon is an abrasive substance and will score the cylinder
wall. Before reassembling, clean and set the spark plug points.
Grease the spark plug threads slightly.

(3) In replacing the cylinder head, reverse the procedure of
removing it. Tighten each cap screw a little at a time so the
cylinder head is pulled down evenly. Screws need be only mod-
erately tight. '

e. Muffler—After long periods of service, the muffler (220),
Fig. 2) may become clogged to the point where it will affect the
engine’s power. To check the muffler, unscrew it from the en-
gine and run water into the open end. If the water flows
through freely it is OK. If the water runs through very slowly,
however, it is probably clogged and should be replaced with a .
new one.

f. Valve adjustment.—To adjust intake and exhaust valves,
remove valve cover plate (216) exposing valve stems and tap-
pets. Test clearance between valve stem and tappet with feeler
gauge. Correct clearance for the exhaust valve is .012 in. to .014
in., for the intake valve it is .005 in. to .007 in. The valve clear-
ances are to be measured when the engine is cold. Be sure both
valves are tightly closed and tappets at their lowest point when
the clearances are measured.

If valves need adjusting, proceed as follows: Grasp valve tap-
pet adjustment screw and locknut with the two tappet wrenches
and loosen the locknut. Insert feeler gauge between valve stem
and head of tappet adjusting screw and turn screw until feeler
gauge fits snugly—not tight and not loose. Hold the screw
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PUNCH MARKS

7
CRANKSHAFT GEAR CA‘M GEAR

Fi1c. 21. VaLvE TIMING

steady at this point, and tighten locknut. Recheck with feeler
gauge to make sure screw has not moved in tightening locknut.
Do this for both valves. After cleaning and replacing the valve
cover gasket, replace valve cover plate. If gasket is damaged,
use a new one. -

g. Valve grinding—To remove valves, take off the cylinder
head (23). If the engine is not dismantled, drain oil from the
crankcase. Compress the spring (183) with valve spring com-
pressor, and with the end of a screw driver push out the split
collars (186) and release the spring compressor. Tilt the engine
. back far enough to allow the valve to drop. Let its stem clear
the spring.

Pry the spring out with the end of a screw driver. If the
valves are pitted or otherwise in need of grinding use any fine
grade of valve grinding compound. Be very careful not to get
any of the grinding compound into other parts of the engine.

To replace valves and valve springs, compress the spring
in the valve spring compressor. Turn the tool to inverted posi-
tion with collar retainer washer (187) on top. Drop the split
collar in the retainer washer and push it around to the back of
the valve stem to allow easy placing of the second half. The
timing of the valves is taken care of by the meshing of the cam-
shaft gear with the gear on the crankshaft. These gears are
properly meshed when the mark on the camshaft gear is in line
with the punch mark on the crankshaft collar (Fig. 21).

h. Installing piston, piston rings, and connecting rod.—(1) In-
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stalling piston rings.—If piston rings are worn or broken and
need replacing, proceed as follows: Drain the oil from the crank-
case. Remove the cylinder head (23) as explained in paragraph
10d. (2) Remove belt guard, and remove the four cap screws
that hold the crankcase to the engine base (32). Lift the engine
off its base and lay it on its side. Take out the two cap screws
holding the cap of the lower connecting rod bearing, and remove
cap. Push connecting rod (169) up through the cylinder and
lift out piston (17). Remove old piston rings, and thoroughly
clean the grooves in the piston of all carbon and gum. Place
new rings on piston. Be sure the rings are in their proper
order—top compression ring at the top, center compression ring
in the middle groove, and the oil ring in the lower groove.

Make sure that the piston and cylinder wall are clean. Com-
press the rings, and insert the piston in the cylinder, reversing
the procedure for removing it. The clearance between the cyl-
inder wall and the piston skirt should be .0055 in. to .007 in. The
piston rings, when fitted in the cylinder, should have a gap of
.007 in. to .017 in. Replace connecting rod bearing cap, making
sure that cap screws are tight, and reassemble with head and
base, reversing the procetlure of dismantling. Replace belt
guard and refill crankcase with oil.

(2) Connecting rod.—When it is necessary to replace the con-
necting rod (169), remove the piston and connecting rod as de-
scribed in paragraph 10h. (1) Remove the lock rings (168)
from the piston and push out the piston (wrist) pin (21). The
piston pin is a slip-fit in the piston and will push out easily.
Examine piston pin for signs of wear; if it is noticeably worn,
replace with a new one. Install new connecting rod in piston

and replace lock rings. The connect-
LOCKING ~ssemeuna] 1ng rod is assembled to crankshaft
PLATE with the oil hole in the lower bearing
toward the magneto side (Fig. 22).
The assembly marks on the connecting
rod and bearing cap must be on the
same side. Make sure that locking
plates (171) are in place, and that cap
screws are tight. Reassemble the en-

BEND LOCKING
PLATE AGAINST HEXAGON

HEAD SCREWS gine by reversing the procedure for
F1a. 22. ConNEecTING Rop taking it apart.
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1. Ot leaks.—If oil leaks from the magneto crankshaft bear-
ing (147), remove the base (32) from the engine. Then remove
the o1l return valve (195) by unscrewing it from the magneto
back plate (121). Clean or flush with Diesel oil and blow dirt
particles from under the small disc. If the disc is damaged, re-
place with a new one.

j. Ol pump—The oil pump (Fig. 12) is fastened within the
crankcase with two bolts and lockwashers and is operated from
an eccentric on the camshaft. A defective pump will result in
insufficient lubrication which may score the cylinder and piston
assembly. To check the oil pump, remove the engine base (32)
and the two bolts that hold the pump in place. Place the pump
in a pan of oil about 14 in. deep. Work the plunger (191) up and
down. A stream of oil will be forced out of the hole in the pump
plunger if the pump is in good operating condition. If clogged,
remove plunger and plunger-spring (192) and submerge the
parts in cleaning solvent for three or four hours to loosen any
accumulated sludge or gum. If the pump still fails to operate,
it should be replaced with a new one. In assembling, be sure
that the spring and plunger are in place, as shown in Fig. 12.

If the governor lever (111, Fig. 3) has been loosened or re-
moved from the governor shaft, it is easily reset. With the car-
buretor attached to the engine and hooked up to the governor
lever with the throttle link (58), loosen the set screw holding
the governor lever on the shaft. Push the governor lever toward
the left as far as it will go. Hold it in this position and, with
pliers, turn the governor shaft to the right until it strikes a stop
in the crankcase. Tighten the screw that holds the governor
lever to the shaft until the lever is snug. Push the governor
lever to the right as far as it will go and tighten the screw
securely.

k. Belt adjustment.—(1) The generator is fastened to the base
plate (which is an integral part of the frame) by four machine
bolts through the generator feet. The holes in the base plate are
elongated so that the generator can be moved forward and back-
ward. At the rear of the base plate are two set screws with
lock nuts which control the position of the generator on the base
plate (Fig. 3). To adjust the belt tension loosen the nuts on the
generator hold-down bolts and loosen the lock nuts on the set
screws. Tighten the set screws until belt tension is such that
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there is about a 34 in. deflection when the outsides of the belt are
pressed together. Be careful to tighten both set screws the same
number of turns. When the right tension is obtained, tighten the
nuts on the hold-down bolts, and tighten the lock nuts on the
set screws. To replace the belts, follow the above instructions,
but loosen the set screws and move the generator toward the
engine until the belts can be easily slipped on the pulleys. Then
adjust to proper belt tension by tightening the set screws. Be
sure to tighten the nuts on the hold-down bolts and the lock nuts
on the set screws. After making belt adjustments check the
alignment of the pulleys with a straight edge.

(2) If the pulleys on the engine and the generator need to
be replaced, proceed as follows: Remove the belt guard and then
remove the Allen head (headless) set screws in the pulley hubs.
Place a hard wood block against the end of the pulley shaft and
give it a smart rap with a hammer. This should loosen the
pulley so that it can be removed by hand. In replacing the
pulleys, rotate the shafts so that the keyways are at the top and
place the keys in position in the keyways. Drive the pulleys
onto the shafts by placing a hard wood block against the pulley
hub and driving it on with a hammer. Never hammer directly
against the pulley hub, as this will probably break the pulley.
Be sure that you drive the pulleys on square, as driving them
on at a slant will crack the pulley hubs. Check the alignment
of the engine pulley and generator pulley with a straight edge,
moving the generator pulley on the shaft if necessary. Be sure
that the headless set screws in the pulley hubs are loosened be-
fore you try to remove the pulleys, and that they are firmly
tightened after reassembly.

l. Dismantling generator—Special tools are supplied with the
equipment for complete dismantling and assembly operations.
Remove cap screws, nuts and lockwasher holding generator base
to base plate. Remove belt guard (287), and by moving gen-
erator, slip belt off sheave. To dismantle generator, remove
generator sheave (285) and key (286) from shaft. Remove a-c
brushes (476) and d-c¢ brushes (480). Remove stator screws
that hold commutator-end shield (461) and pulley-end shield
(464) to stator assembly (459). Loosen by tapping the square
corners, and pull the pulley-end shield (464) from stator block.
The ball bearing (454) should slip off shaft. Watch bearing
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thrust assembly—it may fall off shaft when end frame is pulled
away. Remove armature (450)—be careful not to damage it.
Pull commutator end shield (461) away from stator after tap-
ping square corner to work it loose (Fig. 6).

m. Reassembling generator—Place armature in position.
Mount pulley end frame (464) in its place, taking care to have
bearing thrust assembly in same order as originally. Mount
commutator end frame (461) in place. Be careful—don’t dam-
age brush holder rigging while it is being slipped over commu-
tator and slip rings. Also watch bearing thrust assembly which
should be in same order as originally. Insert stator screws and
draw up evenly at both ends, at the same time. Insert a-c
brushes (476) and d-¢ brushes (480). Rotate armature to make
certain there is no binding in lining up. Mount drive sheave
(265). Place the generator back on base plate and insert cap
screws, nuts and lockwashers. Slip belt over sheave, line up
generator, and tighten cap screws. Replace belt guard (287).
Start engine and test generator for voltage and general perform-
ance.

n. Maintenance and repair.—(1) Ball bearing (454) —If rough
turning or looseness exists, replacement should be made as de-
scribed in paragraph 101.

(2) Replacing brushes.—New brushes are formed to shape of
commutator and collector rings to prevent arcing and to insure
perfect contact. Ordinarily, in replacing either a-c¢ or d-c
brushes, it is not necessary to wear in the brushes. When new
brushes are installed, if the unit does not generate voltage, press
both the d-c brushes against the commutator by pressing lightly
with two pieces of wood for a few moments with no load on the
generator.

If this procedure is followed, and intermittent or no current is
obtained or too much arcing occurs, proceed as follows: Stop
engine and remove the spark plug. Place a strip of very fine
sandpaper (00 to 8/0—not emery) beneath one of the two d-c
brushes, and adjust to position with rubber end of pencil. Be
sure sandpaper lies flat on commutator, rough side to brush.
Brush spring should be in place to hold brush against sandpaper.
(No additional pressure is needed.) Rock engine back and
forth, about %% in. in each direction, by turning starting pulley
(213, Fig. 3), keeping sandpaper in position with pencil. Con-
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tinue to rock engine until carbon appears on sandpaper for full
width of brush. To remove sandpaper lift up brush to relieve
tension, and release slowly to prevent brush chipping on com-
mutator. Repeat the process on other d-c¢ brush.

For the a-c¢ brushes, insert a strip of sandpaper under one of
the four brushes, rough side to brush, with the brush spring in
place. Keep sandpaper flat on collector ring. Rock engine back
and forth, the same as for d-c brushes, and release in the same
manner. Tighten all lead connections on brush holder rigging.
Brushes must fit freely in holders. If binding or drag occurs,
use sandpaper to remove a few thousandths of an inch from the
side or sides of the brush showing binding marks. Remove all
dirt accumulated around brush holder rigging.

(3) Commutator (451) and collector rings (453).—To in-
spect commutator and collector rings, remove cover plate (463).
The commutator should need no cleaning for several hundred
hours of operation. Clean it only when too much carbon has
collected, when too much arcing occurs, or if scored. To clean
commutator, first start engine and then insert a strip of very fine
sandpaper (00 to 8/0—not emery), a trifle wider than width of
brush, on top of commutator, using the rubber end of a pencil to
guide sandpaper. Hold one end of sandpaper (the end away
from the direction of rotation) and exert light pressure against
commutator, with sandpaper held in place by the pencil. Move
the pencil back and forth across width of commutator until it is
clean. Collector rings very seldom need cleaning. Clean only
if badly threaded or scored. To clean, follow same procedure on
both rings as on commutator. DON'T GREASE OR OIL COM-
MUTATOR OR COLLECTOR RINGS. KEEP DRY AND
CLEAN.
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TM 11-914C MANUFACTURERS 15

15, NAMES AND ADDRESSES OF MANUFACTURERS—

A—Penn Boiler & Burner M{g. Corp.
Fruitville Road
Lancaster, Pennsylvania

B—The Potter Company
North Chicago, Illinois

C—The Leland Electric Company
Dayton, Ohio

D—Harvey Hubbell, Inc.
Bridgeport, Connecticut

E—Hugh H. Eby, Inc.
18 West Chelton Avenue
Philadelphia, Pennsylvania

F—Briggs & Stratton Corporation
Milwaukee, Wisconsin

G—Gates Rubber Company
Denver, Colorado

H—Barlow Engineering Company
157 East 128th Street
New York, New York

J—Champion Spark Plug Company
Toledo, Ohio
K—Dillingham-Lewis
Indianapolis, Indiana

L—Lord Manufacturing Company
Erie, Pennsylvania

M—Nelson Mulffler Corp.
Stoughton, Wisconsin

N—TUnited Specialties Company
Chicago, Illinois

O—Marlin-Rockwell Corp.
Jamestown, New York

P—T. B. Woods Sons Company
Chambersburg, Pennsylvania

R—Readrite Meter Works
Bluffton, Ohio

S—Triplett Electric Instrument Company
Bluffton, Ohio
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MANUFACTURERS

T—M. B. Austin Company
Chicago, Illinois

U—Ohmite Manufacturing Company
4828 Flournoy Street
Chicago, Illinois

V—Hartman Eleciric Mfg. Company
Mansfield, Ohio

W—Square D Company
6060 Revard Street
_ Detroit, Michigen

X—Cline Electric Company
211 West Wacker Drive
Chicago, Illinois
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