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DESTRUCTION NOTICE ¢ YW
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 imme-
diate danger of capture.

HOW—

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

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

3. Burn—Use gasoline, kerosene, oil, flame-throwers, incen-
diary grenades, etc.

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

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

6. USE ANYTHING IMMEDIATELY AVAILABLE FOR
DESTRUCTION OF THIS EQUIPMENT.

WHAT—

1. Smash—Thoroughly smash the entire unit with a sledge,
axe, crowbar, or other heavy object, or by running over
it with a tank or half track.

2. Cut—Cut all connecting wires and cables.

3. Burn—All instruction books, documents and shipping cases.

4. Bury or scatter—Any or all of the above pieces after break-
ing.

DESTROY EVERYTHING

SAFETY NOTICE

This equipment employs high voltages which are dangerous
and may be fatal if contacted by operating personnel. Extreme
caution should be exercised when working on the equipment.

OBSERVE ALL PRECAUTIONS AND SAFETY REGULA-
TIONS.

If Power Unit PE-214-A is operated within a building, make
certain that all exhaust connections are gas tight and that room
is properly ventilated.

Stop the unit before attempting to work on it or removing
gasoline tank filler cap. Avoid spilling gasoline on a hot engine.

Carbon monoxide, contained in exhaust gases, is tasteless, odor-
less, and a deadly poison.

M558697 3

Google



N Original from
D d b
S GOOSI"-’ UNIVERSITY OF CALIFORNIA



POWER UNIT PE-214-A TM11-913
1-2

SECTION I

DESCRIPTION
1. General.—

Power Unit PE-214-A is a compact, lightweight, gasoline en-
gine driven generator, of the manual starting type, with an
output of 300 Watts, 120-240 Volt, 60-cycle, single phase alter-
nating current. It is driven by a single cylinder, air cooled, two
cycle gasoline engine, developing 1 hp at 3600 rpm.

The generator is of the revolving field type, directly coupled
to the engine crankshaft, by means of a female spline coupling
(153) which matches the splined extension on the engine crank-
shaft (9). A single 20-ampere twist-lock receptacle is located
in the outer end casting of the generator along with three bind-
ing posts, two output and one ground marked G. Do not use
pliers on these posts.

Tank M-343-A (181) with related fittings may also be issued
with Power Unit PE-214-A. This component is supplied for use
where the application calls for a longer continuous period of
operation than permitted by the normal supply.

A carrying case (160), constructed of plywood, is provided for
protection of the unit during transportation. Tool box and spare
parts box are located in the carrying case. The entire equipment
is painted olive drab.

Overall dimensions of the complete unit are:
Length Width Height
2314 _ 191, 16
The net weight of the power unit only as it is ready for field
service is 39%, lbs. with fuel tank empty.

The net weight of the complete power unit, including tools,
spares and case is 86%) Ibs.
2. Components.—

Power Unit PE-214-A is comprlqed of the following compo-
nents:

A. Carrying Case CS-98
B. Engine GE-12
C. Generator GN-51
D. *Tank M-343-A

*Tank M-343-A is part of power unit PE-214-A only when spec-
ified on the order.
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3. Weights And Dimensions.— ‘
Weight
Quantity Item Dimensions (Pounds)
1 Power Unit PE-214-A
Complete ______________ 23V, x19Y x16________ 8634 1b.
1 Power Unit only ________ 18746 x 14145 x 102%,___39% 1b.
1 Engine GE-12 __________ 18% ¢ x 12 x 102%,__.20 1b.-6 oz.
1 Generator GN-51 ________ 6 X6 __ o ___ 19 1b.-6 oz.
1 Carrying Case CS-98 _____ 23V, x 19V, x 16 o __ 42 1b.
1 Tank M-343-A __________ 4 x 6% x 10Ve e _ 11b.
SPARE PARTS
Quantity Item
1 Piston and Connecting Rod Assembly

Set (3) Piston rings
Sets—all gaskets
Set—magneto breaker points
Magneto Capacitor

Spa.k Plugs

Air Filter Cartridges

Spark Plug Cable

Carburetor Reed Valves
Spare Starting Rope
Magneto Breaker arm

= o D) = DN OOU DN DN

TOOLS
Quantity Item

Pliers 6”

Open end wrench % x %4

Open end wrench 1% x 1V,

No. 8 Allen wrench

Double end feeler gauge .020-.030
Combination screw driver and socket wrench
One pint oil container

One quart fuel mixing can

Flywheel puller

I S o S S e e O
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4. Sources of Power.—

a. Engine—The prime ‘mover is Engine GE-12-A. It is a
single cylinder, two cycle, air cooled unit, with 2” bore, 114"
stroke, and delivers 1 hp at 3600 rpm. Piston displacement is
4.72 cubic inches. It is designed to operate satisfactorily on
commercial gasolines with octane rating as low as 72. The unit
will operate approximately two and one-half hours on one filling
of the standard gasoline tank (75) or seven and one-half hours
on Tank M-343-A (181).

b. Generator.—The driven unit is Generator GN-51-A. It is the
revolving field type, with output of 300 watts, (100% pf) 120-
240 volts,—60-cycle, single phase, alternating current. The gen-
erator will deliver between 112 and 128 volts at its rated speed
of 3660 rpm when connected for 120 volts.

The voltage output without load should be approximately 128
volts; while at full load of 300 watts (100% pf), the voltage
output will be approximately 112 volts. The output will vary
between these values, depending upon the applied load.

When connected for 240 volts, the output will vary corre-
spondingly.

The generator consists of a moving and a stationary member.
The stator [(158) (stationary member)] consists of a stack of
sheet steel punchings, slotted to receive windings of copper wire.
Alternating current is generated in this winding through the rota-
tion within its field of the rotor [ (156) (moving member)] which
consists of cylindrical permanent magnet, mounted on a shaft
and supported in the center of the field made up of the stationary
member of the generator.

¢. Magneto.—Ignition is supplied by a high tension flywheel
type magneto. This consists of a rotor [(34) (moving member)]

and stator plate [(35) (stationary member)] mounted directly
on the engine crankcase.

d. Carburetor—The carburetor (89) is of the vacuum lift

type, drawing fuel through a connecting line directly from the
gasoline tank.

e. Air Cleaner.—The air cleaner (72) is of the replaceable

cartridge type. Its function is to prevent the entry of foreign
matter into the engine.
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f. Governor.—The governor is of the pneumatic type and is
operated by an air blast created by the magneto rotor fins. The
governor vane (3), located over the rotor fins, is actuated in
movement by the air current, and in turn, influences control of
the carburetor butterfly valve through a linkage coupling ar-
rangement to the carburetor throttle lever.

SECTION 1I
INSTALLATION AND OPERATION

NOTE. ALL DIRECTIONAL AMOVEMENTS ARE TO BE
MADE AS OBSERVED FROM REAR (FUEL TANK END) OF
EQUIPMENT.

5. Installation.—

As soon as the packing has been removed, inspect the case
and equipment for any damage that might have occurred during
shipment. Should any items be unserviceable, report this fact
immediately and procure replacements.

To remove power unit PE-214-A first release the two catches
located at the front of the carrying case and lift up cover. Then
unscrew the two wing nuts located on magneto side of engine
mounting base (78). Lift unit straight up until it clears carry-
ing case.

6. Preparation For Use.—

a. Fuel and Lubrication.—Lubrication of the entire engine is
obtained by mixing the oil with the gasoline. The oil in the fuel
mixture is carried into the cylinder where it lubricates cylinder
wall, piston, piston rings, piston pin, connecting rod, and main
bearings.

To prepare fuel, mix one-half pint S.A.E. 10 oil to one gallon
of gasoline. (In this ratio, the proportion is 16 parts gasoline to
one part oil.) Stir mixture thoroughly before pouring into gaso-
line tank. For single filling of fuel tank, fill the combination fuel
tank cap and measuring device to the top with oil. Pour oil into
fuel mixing can (123) and then fill can with gasoline. Stir con-
tents or shake can well before pouring mixture into the fuel
tank. Under no conditions are the oil and gasoline to be poured
into fuel tank separately. Never attempt to fill tank while unit
is operating.

10
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b. Starting.—Check to make sure magneto high tension wire
(25) is attached to spark plug. Open air-vent wing nut (162)
and fuel line shut-off (83). Then with fuel in the gasoline tank
follow these directions:

(1) Turn carburetor needle valve (60) counter-clockwise (to
the left) to No. 5, or half open position.

(2) Move choke lever (66) to vertical position. Stand behind
unit.

(3) Slip knotted end of starting rope (136) into notch on
starter pulley (99) and wind around clockwise (to the right).

(4) Pull rope up sharply to the rear steadying unit with left
hand on fan housing. Repeat until engine starts. (NOTE: If
engine does not start on the 4th or 5th cranking, refer to Trouble
Chart, pages 15 and 16.)

(56) Then move choke lever (66) to horizontal position. When
engine is warm adjust needle valve (60) so engine runs smooth-
ly. Under load it may be necessary to make a slight compensat-
ing adjustment on the needle valve.

For subsequent starting, the carburetor needle valve will not
have to be disturbed. Merely use choke as described in starting
instructions. This does not apply, however, where climatic con-
ditions are extremely cold. In that case, the needle valve should
be opened fully for starting.

¢. Flooded Engine.—Choking the engine too much when start-
ing will flood it. This is particularly true when starting a warm
engine. To overcome a flooded condition, first close fuel line
shut-off (83). Open drain cock (133) underneath crankcase and
crank engine over a few times. When drained, close drain cock
(133) and open fuel line shut-off (83) before cranking. Remove
and dry spark plug before again attempting to start the unit.

d. Stopping.—To stop engine, close fuel line shut-off (83).

e. Tank M-343-A Installation.—Carried in the top of case
(160) when Tank M-343-A is furnished is float valve assembly
(170) and fuel line (180). To install these items, remove filler
cap assembly (169) from standard fuel tank and screw float
valve assembly (170) in its place. Connect one end of fuel line
(180) to shut-off cock (178) in float valve assembly, the other
end in shut-off at base of Tank M-343-A (181). Be sure to open
shut-off valves and air vent on top of Tank M-343-A (181). For
illustration of Tank M-343-A (181) installed see Figure 4,
Page 12.

11
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ALWAYS CLOSE FUEL LINE SHUT-OFF WHEN TRANS-
PORTING EQUIPMENT.

Note. Except in cases of extreme emergency, under low tem-
perature conditions, always operate equipment without load for
warm up period of about five minutes before applying load.

7. Operation.—

Power Unit PE-214-A is intended to furnish power for field
communications equipment and is designed to deliver 300 watts,
alternating current at 120-240 volts, 60-cycle, single phase. The
unit should not be overloaded more than ten percent and should
not be operated continuously at any overload.

To operate field communications equipment, cord from equip-
ment should be plugged into receptacle in end of generator.
(See Fig. 2, Page 6.)

a. Engine Operation.—(See paragraph 6, Page 10.)

b. Generator Operation.—CAUTION:—-BE SURE GENER-
ATOR IS CONNECTED FOR DESIRED VOLTAGE BEFORE
OPERATING. (See lig. 5, Page 14.)

There are only two precautions that need be observed in oper-
ating the generator:

(1) Be sure that the connections in the outlet box are prop-
erly made for the desired voltage according to diagram. (Fig. 5,
Page 14.)

(2) Be sure that generator is not overloaded or short cir-
cuited for long periods of time. The generator will stand short
periods of overload and may even be loaded continuously to
350 watts without damage, but greater overloads or short cir-
cuits for long periods of time will overheat and destroy the
windings.

c. Voltage Change Instructions.—The windings of the gen-
erator are so arranged that by reconnection (See Fig. 5, Page 14)
either 120 or 240 volts may be obtained. To change the voltage,
first remove outlet cover (155) on the end of generator by loos-
ening the two fastening screws (197). Then follow these direc-
tions:

13
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(1) If generator is connected for 120 volts and 240 volts is
desired, loosen the two screws (199) on the outlet on the back of
the cover and remove the &g and Yellow leads. (These are
the only leads which have open type terminals and can be re-
moved without removing terminal screws.) Place both Red
and Yellow leads under the head of the extra terminal screw
beside the outlet and tighten all three screws.

(2) If generator is connected for 240 volts and 120 volts are
desired remove the Red and Yellow leads from the extra ter-
minal screw beside the outlet. Fasten the Red lead under the
head of the screw on the outlet to which the Green lead is
fastened. Fasten the Yellow lead under the screwhead on the
outlet to which the Black lead is fastened.

Tighten all three screws before replacing outlet plate.

8., Troubles, Causes, Remedies.—

Engine troubles usually are: fails to start, hard to start, runs
and stops, not up to speed. (3600 rpm), overheats and loss of
power. In locating engine trouble it is always advisable to in-
stall a new spark plug first to see if this corrects the difficulty.

If it does not, leave new plug in while checking further.

SYMPTOM POSSIBLE CAUSE CHECK REMEDY
a. Engine
Fails tostart |No fuelin tank Fuel tank Fill
orhard tostart | Fuel line shut-off not open | Shut-off valve Open
Air vent not open Air vent Open
Defective spark plug Spark plug Replace
Carbon across spark plug
electrodes Spark plug Clean
Spark plug point gap too
wide Spark plug Adjust to .030
Obstruction under car- Carburetor Remove See
buretor air valve air valve Para. 11, Page 26
Obstruction under Car- Carburetor Remove See
buretor reed valve reed valve Para. 11, Page 26
Wet spark plug Spark plug Dry -
Water or dirt in fuel Fuel tank Drain, clean
and refill
Carburetor nozzle clogged | Carburetor Clean out
Cylinder port holes Cylinder Clean out See
plugged Para. 11, Page 30
Muffler plugged Muffler Clean out See
Para. 11, Page 30

Google
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SYMPTOM POSSIBLE CAUSE CHECK REMEDY
Magneto points out of Magneto Adjust gap to .020
adjustment See
Para. 11, Page 22
Broken high tension cable | Magneto Cable | Replace See
Para. 11, Page 25
Defective capacitor Magneto Replace See
Para. 11, Page 25
Defective coil Coil Replace See
Para. 11, Page 25
Engine flooded Crankcase Open and drain See
drain valve Para. 6, Page 11
Engine not up to speed Engine speed Increase to 3600
rpm See Para. 11
Page 27
Incorrect fuel mixture Gas tank Drain and refill
Spark plug gap too wide Spark plug Adjust to .030
Engine port holes par- Cylinder Clean out See
tially plugged Para. 11, Page 30
Muffler partially plugged Muffler Clean out See
Para. 11, Page 30
Carburetor needle valve Needle valve Reset See
not properly adjusted Para. 6, Page 11
Carburetor choke lever Choke lever Move to horizontal
not in running position position See
Para. 6, Page 11
Engine Over- | Port holes plugged Cylinder Clean out See
heats and Para. 11, Page 30
lacks power
Muffler plugged Muffler Clean out See

b. Generator

Fails to
generate
current

Fails to gen-

Piston and cylinder head
carbonized
Wrong type spark plug

Carburetor needle valve

improperly adjusted
Overload on generator

Engine not up to speed

Cylinder and
piston head
Spark plug

Needle valve

Engine speed

Engine speed

Para. 11, Page 30

Clean
Use Champion
J5 or equivalent
Readjust See
Para. 6, Page 11
Increase to
3600 rpm

Replace

Increase to

erate rated . 3600 rpm
output
Wires not connected prop- | Connections Re-connect See
erly for desired voltage in outlet box Para. 7, Page 13
16
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SECTION I
FUNCTIONING OF PARTS

9. Generator Theory.—

The generator of Power Unit PE-214-A is of the 60-cycle
alternating current type. This is an electric current which starts
at zero, increases to a maximum in one direction, decreases to
zero, increases to a maximum in the opposite direction, decreases
to zero and repeats this cycle 60 times in one second.

This generator is known as the rotating field type and requires
no commutator or brushes.

The rotor of the generator is a permanent magnet in the form
of a cylinder and is made of a material which will take a strong
magnetic charge. This magnet is surrounded by a copper struc-
ture which prevents it from losing its magnetism if the gen-
erator is accidentally short circuited.

Fig. 6, Page 18, is a simplified picture of the rotor showing the
lines of magnetic flux leaving the north pole and entering the
south pole. When such a rotor is placed in a stator with copper
wire windings in its slots (as shown in Fig. 7, Page 18), the mag-
netic flux lines pass through the iron of the stator and between
its wires. When the rotor is turned by the engine, these magnetic
flux lines sweep past the wires and generate a voltage in them,
the value of which depends on:

a. Strength of the magnet
b. Number of turns of wire
¢. Speed of rotation

The direction of the voltage generated in the wires depends
on whether a north or south pole is sweeping past them. This is
the reason for reversal of current each cycle mentioned in the
first paragraph. If the rotor makes 60 revolutions in one second
there will be 60 reversals or 60 cycles. That is what takes place
when the engine runs at 3600 revolutions per minute.

10. Principle of the Two Cycle Engine.—(See Fig. 8, Page 19.)

Figure A. The piston, on its up-stroke (compression) draws
a charge of fuel into the erankcase through a reed valve attached
to rear of the carburetor. At the same time, a charge previously
drawn into the crankcase and by-passed into the combustion
chamber is compressed.

17
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Figure B. The charge in the combustion chamber is ignited
when the piston is 13 inch from top dead center. The expansion
of the burning gases forces the piston down on its power stroke.
The descending piston compresses the charge previously drawn
into the crankcase.

Figure C. Near the bottom of its downward (power) stroke the
piston uncovers the exhaust ports, releasing the exhaust gases.
At almost the same moment, the piston uncovers the intake ports,
permitting the fuel charge compressed in the crankcase to rush
through into the combustion chamber.

One power stroke is accomplished to every revolution of the
crankshaft or two strokes (1 up and 1 down) of the piston.

SECTION 1V

MAINTENANCE
11. Engine.—

This section deals mainly with minor points of
inspection and adjustment that can be performed
in the field. To insure satisfactory operation of the
unit, follow directions thoroughly.

a. Spark Plug.—If engine fails to start, starts
hard or misses, the spark plug may be damaged \.oao oap

or dirty. Remove from cylinder head and shield

. . . . Fi1G6. 9—
(92), first disconnecting magneto high tension SPARK PLUG
wire (25). Then reattach high tension wire to
spark plug and lay plug on the cylinder. Spin motor to check
spark. If no spark occurs at the spark plug points, clean out plug
or install a new one.

Always use Champion J5 spark plug, or one in equivalent heat
range. Point gap should be .030. Make certain gasket (108) is
on spark plug when installing in engine. (See Fig. 9, Page 20.)

It is extremely important when plug is dirty to thoroughly
scrape out all carbon, brownish lead deposits and loose particles.

b. Magneto.—It is recommended, if there is an indication the
magneto is causing trouble, that a test be made before attempt-
ing to repair it. If the engine refuses to start after it is deter-
mined the spark plug is all right, check magneto by holding
high tension wire (25) %;,” away from a point on the engine
(See Fig. 10, Page 21). When the engine is cranked in the usual
manner, a properly performing magneto will have a spark output
strong enough to jump the prescribed gap.

20
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The only adjustable part on the magneto is the breaker plate
(31) which provides adjustment for the breaker points.

To adjust breaker points, first remove housing (1). Then to
adjust points, unscrew starter pulley (99) from the crankshaft.
Screw on flywheel removal tool (119) supplied with equipment
and tap tool on the end to loosen flywheel (34), which should
then be removed to provide access to points.

To adjust points, turn engine clockwise (to the right) by hand,
until breaker points are fully open. Check opening (See Fig. 11,
Page 23) with feeler gauge (125). Correct opening is .020".
(Note: Although contact points remain open during the entire
travel of the cam (21) from the breaking edge, being closed
only while the flat section of the cam is passing the breaker arm
(20) fibre, the cam must be positioned so the breaker arm fibre
rests on the highest point of cam when gauging point opening.)

If points need resetting, bend down contact plate lock (27)
(See Fig. 11, Page 23), loosen lock nut (30) which holds breaker
plate (31) in position, and move plate up or down as might be
necessary to obtain proper point opening. After setting is accom-
plished, be sure to tighten lock nut (80) and bend ear of plate
lock against flat of lock nut so it can not loosen up.

The breaker plate setting should be made only in the manner
prescribed. At no time should the fixed contact (On plate 31)
be loosened or breaker arm (20) bent to provide adjustment.

The moving contact is integral with breaker arm. In replacing
breaker arm (20), make certain breaker arm bushing is in place.
If one or other of contact points needs replacing, it is recom-
mended both be changed at same time to insure satisfactory
operation. The breaker arm bearing is packed with a cam lubri-
cant at the time of assembly and should not require additional
lubrication. A small amount of this lubricant is also packed on the
breaker arm cam wiper (36) and wipes off on cam surface,
providing permanent lubrication between these rubbing surfaces.

Uneven or pitted contact points may be restored to a true even
condition by using a smooth carborundum or dressing stone. Be
sure to remove all dust particles. However, points in this condi-
tion are recommended to be replaced. For minor dressing, a fine
grain sandpaper such as No. 00 can be used.

¢. To Time Magneto.—If for any reason, the magneto assem-
bly is removed from the engine, these directions covering timing
should be followed.

22
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(1) Check point opening as outlined under magneto directions
(Paragraph 11, Page 22). Remove spark plug. Turn crankshaft
(9) in direction of engine rotation (to the right) until piston
reaches top dead center.

(2) Insert a small rod through spark plug hole in cylinder
head (97) until it touches top of piston. Scribe a line on the rod
flush with top of spark plug hole. Then withdraw rod and scribe
another line up 14" from dead center mark (See Fig. 12, Page 24).
Next, turn engine in opposite direction of rotation (to the left)
about one-quarter turn.

(3) The rod should again be inserted through spark plug hole
until it touches top of piston. Then turn engine in direction of
rotation (to the right) until top mark on rod is flush with top
of spark plug hole.

(4) Move stator plate (35) until points just begin to break.
Tighten plate by means of the two round head screws, which
lock plate in place. Recheck to determine if piston is 13” from
top dead center when points just begin to break. If setting is
exactly as described, the timing is then so a spark occurs when
piston is 13” from top dead center.

(5) Replacing high tension wire. A chafed or broken cable
(25) which is a cause for continuous or intermittent misfiring,
should be replaced. The high tension cable should be stripped
back about 14” on the magneto end, twist strands together and
slip through hole in bracket attached to coil. Bend strands
around bracket so cable cannot work out (See Fig. 11, Page 23).

It is essential that the bare end be kept short and close to each
surface after cable is in place. (Do not solder cable to coil.)

(6) Coil and Capacitor. If no spark or a weak spark occurs
after adjusting the contact points, the trouble is likely to be in
the coil (33) or capacitor (22), although failure of these parts is
not a common cause of difficulty. Replace either one or both to
obtain a strong spark only after checking the spark plug, high
tension wire connection and magneto contact points. (Coil is
furnished as assembly only with laminated core.) In replacing
the coil assembly, the three machined faces of the laminations
must line up exactly with the three machined bosses of the stator.
Screws must be tightened securely.

25
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(7) Magnet. Integrally cast in the rim of the rotor (34) is the
magnetic unit, which -concentrates a powerful magnetic charge
within a small volume. By virtue of its ability to retain indefi-
nitely this high magnetic concentration, the unit is able to provide
the magneto with extraordinary high spark output through its
entire life. Therefore, no trouble should be experienced with the
magnet.

(8) Lubrication. The magneto should require no lubrication
for a long period of service. For cam lubrication add a little
vasoline or petrolatum to the cam wiper (36) after approximately
200 hours of operation. Do not use oil or a fluid lubricant as either
can get on the breaker points and short them out.

d. Carburetor.—The carburetor needle valve (56) is correctly
set at the time of assembly and should require no attention for
some time. However, if, for any reason, the needle valve must be
removed, follow these directions:

(1) Hold adjustment knob (60) with one hand, then loosen
and remove hex acorn-nut (55) atop the knob with a wrench or
pair of pliers. Unscrew adjustment valve by turning in counter-
clockwise direction (to the left).

(2) When reassembling valve (56) to carburetor, turn it in a
clockwise direction (to the right) in seat as far as it will go. Do
not tighten hard against seat or damage might occur to seat
and valve.

(3) With valve in seat as far as it will go, turn it back about
one-quarter turn from this closed position. Replace spring (45)
and valve adjustment knob with wing of knob against left hand
side of stop. Screw on acorm-nut and tighten making sure valve
does not move while this is being done.

If engine idles improperly or will not keep running, first check
the fuel mixture for proper ratio of oil to gasoline; then muffler,
exhaust and intake port holes for carbon accumulation. (See
Para. 11, Page 30 and Figs. 13-14, Pages 28-29.)

If there is no restriction due to carbon and the ¢arburetor is
properly adjusted, and spark plug and magneto points correctly
adjusted, remove the air cleaner (72) and examine the air check
(67) located in carburetor bowl to see that small particles of
foreign matter are not preventing the valve from closing. Should
the air check valve be functioning properly, remove the carbure-
tor and examine the reed valve (90) attached to carburetor on
the back. Make certain that no foreign matter prevents this
valve from closing or seating properly.
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In reattaching carburetor make sure all connections are tight
to prevent air leakage.

e. Air Cleaner.—The air cleaner (72) serves to prevent dust
and grit from entering the engine and causing wear to moving
parts. If equipment is operated under extremely severe and
dusty conditions, the felt core (137) should be removed and
washed out in gasoline, naphtha or acetone after about 30 hours
of operation or oftener if conditions warrant. The filter core
(137), after cleaning should be dipped in oil. Permit oil to drain
off before assembling to cleaner. The filter core should also be
examined periodically to see that no openings are present to
permit entry of foreign matter. A leaky core should be replaced.

f. Governor.—No adjustments should be necessary to the gov-
ernor, as it is correctly set for the requirements of the unit at
the factory. No attention should be required except if governor
housing (70) is removed for spring (64) replacement.

To remove governor housing and install new spring follow
these directions:

(1) Remove governor link guard (128) by taking out the two
screws holding it to magneto back plate.

(2) Disconnect fuel line (167) and then remove gas tank from
unit mounting base. ’

(3) Uncouple governor link ( 130) and remove carburetor from
engine.

(4) Loosen headless set screw (59) in governor spring barrel
with wrench (134) and slip assembly from throttle shaft (65).

(5) In replacing governor spring, insert one end of spring into
hole in governor housing. Slide the housing onto throttle shaft.
Then line up other end of spring with hole in knurled speed ad-
justing wheel (61). Hold extension on governor housing in verti-
cal position. Next hold throttle lever (65) extension up against
stop or in wide open position. Then tighten headless screw in
governor housing.

Check governor housing to determine no bind exists. It
should move freely through entire range of travel.

If engine speed requires changing, turn knurled speed regu-
lator (61) toward cylinder (counter-clockwise) to increase speed;
the opposite direction (clockwise) to increase speed.
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g. Carbon Removal.—It is advisable to make a periodic check
of the engine exhaust and intake port holes, also muffler assem-
bly, to determine that no carbon has built up at those points to
restrict scavenging of exhaust gases from the cylinder and reduce
power output. To check and remove carbon, follow these direc-
tions:

(1) Remove spark plug.
(2) Remove muffler.

(3) Turn engine over by hand until piston reaches bottom dead
center. Examine exhaust ports. Carbon and lead deposits in the
exhaust ports can be removed with screw driver or some similar
instrument. (See Fig. 13, Page 28.) Be careful not to damage
the piston when removing the deposits from ports.

(4) It is preferable when exhaust ports are found partially
closed by carbon and lead deposits, to make a thorough check of
the piston, intake port, and cylinder head. The following should
be done:

(1) Remove the fan housing (1).
(2) Remove cylinder head (97).

(3) Scrape off carbon and lead deposits from cylinder
head, inside of cylinder and top of piston. A screw
driver, knife or other similar instrument should be
used.

(4) Remove carbon and lead deposits from intake ports
with screw driver (See Fig. 14, Page 29).

(5) Before reassembling the cylinder head make sure all
loose particles of carbon and lead are removed from
the engine.

NOTE: Small particles of carbon and lead if left in
the engine may foul the spark plug in restarting.

(56) The muffler (37) can be disassembled by removing nut
(185) and separating mufller shell (41) from head (38). Scrape
carbon from inside the head. Clean carbon out of all inner and
outer holes of shell. Make certain gasket (39) is all right before
reassembly of muffler.

(6) Crank engine a few times before reinstalling muffler, to
give carbon chips an opportunity to pass out of engine.
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h. When Engine Fails to Start.—If, at any time, the engine
should fail to start, check the following possibilities:

(1) Make sure there is at least one inch of gasoline in the
fuel tank. '

(2) Make sure that the air vent wing nut (162) is open and
the vent clear.

(3) Damaged or dirty spark plug: Remove the spark plug.
Lay it on the motor base with the high tension wire connected
and spin motor to check spark. If no spark occurs at the points,
clean out plug or replace it with a new one. The spark plug points
should have a gap of approximately .030".

(4) Weak or intermittent spark: A weak spark is generally
due to improper adjustment of the magneto points. Check point
adjustment as directed in Magneto Adjustment instructions.
(Para. 11, Page 22.)

(5) Loose gasoline line connection: Gas line packing nuts and
all connections must be absolutely tight, as an air leak will pre-
vent a full charge of gasoline from entering the motor and affect
carburetion. Check all connections, including fuel line shut-off.
Periodically tighten all connections. Draw up the packing nuts
of the fuel line and shut-off if necessary.

12. Generator.—

Should the generator at any time fail to generate current it
is recommended it be substituted with a new unit rather than
attempt any field service.

Because Generator GN-51-A does not require the use of com-
mutator, brushes, collector ring, etc., no maintenance instruc-
tions are necessary. However, if, at any time, the generator
might require complete disassembly, follow directions as shown
in Para. 15, Page 34.

13. Lubrication.—

Power Unit PE-214-A requires no lubrication other than the
oil mixed with gasoline for the engine (See Para. 6, Page 10)
and occasional lubricating of magneto cam (21) with vaseline or
petrolatum. Do not use a fluid lubricant.
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14. Procedure in case of failure.—

When the engine fails to operate and there is fuel in the gaso-
line tank, the spark plug, ignition and carburetor should be
checked in the order named.

In locating engine trouble, replace the spark plug. If this does
not correct the diffculty, leave it in place while checking further.
Failure of the spark plug may be due to improper point gap or
a cracked or dirty porcelain. Correct point gap is .030”. Carbon
or lead deposits on points may cause failure by shorting the spark

plug.

Spark plugs are made in a variety of heat ranges to fit the
requirements of different engines. For maximum operating effi-
ciency it is important that Champion J5 spark plug or equal
(147, Hex. body) be used.

If the spark plug points are wet, it is an indication the engine
is-being operated with too rich a fuel mixture or the ratio of gas-
oline to oil is not correct.

15. Dismantling.—

a. Engine—To disassemble the engine for major repairs it is
first necessary to remove the generator. This is accomplished
by first removing the three hex. head cap screws (182) from back
of mounting flange (98) and sliding the generator off engine
crankshaft. Then for complete dismantling of engine follow these
directions:

(1) Remove spark plug shield (92), then magneto high-tension
wire (25) from spark plug (109). Next remove muffler assem-
bly (37). '

(2) The magneto housing (1) is next removed and then the
starter pulley (99). Be sure to use flywheel removal tool (119)
for this operation.

(3) Next remove stator plate (35) and magneto back plate
(87). .

(4) Uncouple governor connecting link (130). Disconnect gas
line (167) and remove fuel tank (75) from mounting base (78).
Take off carburetor (89).

(5) Remove cap screws (184) holding cylinder head in place.
Then remove the four nuts (189) bolting cylinder (4) to crank-
case. Remove cylinder.
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(6) Removal of the piston and connecting rod assembly (79)
is accomplished by removing the two cap screws (11) from con-
necting-rod bearing cap. This is done through the opening in
crankcase where carburetor is attached.

(7) Remove cap screws (183) bolting adapter (98) to crank-
case. Before proceeding further remove balance of engine from
‘mounting base (78). To remove adapter (98) from crankcase
(86) turn assembly over, screw on flywheel puller (119) and tap
crankshaft puller lightly with a hammer.

(8) The piston (81) is removed from connecting rod by re-
moving the cotter pin (215) which holds the piston pin in place.
This cotter pin passes through the boss on the inside of the piston
and through the piston pin. Piston pin (82) can then be tapped
out from either end of piston.

When reinstalling piston to connecting rod a new cotter pin
should be used. Be sure to spread the center of the cotter pin
with a sharp V shaped tool. The piston pin should be a tap fit
in the piston. If the piston pin is loose, it will shear the cotter
pin, which in turn will permit movement of the piston pin to
the extent it will contact and cut grooves in the cylinder liner (6).

Should the connecting rod (10) ever become loose on the
crankshaft pin and require taking up, it will be necessary to file
the bearing cap. The connecting-rod bearing should be fitted to
the crankshaft, just tight enough so that the piston and rod
assembly will drop of its own weight when released from hori-
zontal position. This bearing should be fitted before the crank-
shaft is installed in the crankcase.

In reassembling piston assembly to cylinder, be sure the hump
or intake side of the piston is on the same side as the intake port
holes in the cylinder. This is the side opposite to that on which
the muffler is attached. To break in new piston rings, the engine
should be run at least one hour before applying any load.

Piston rings should make contact with the cylinder wall all
around its circumference. If the ring end gap, when piston
rings are in the cylinder, exceeds .020” or if the rings are stuck
tightly in the piston they should be replaced. Before installing
new rings, be sure piston ring grooves are clean and free of car-
bon. End gap of new rings should be approximately .010”. Side
clearance in grooves for new rings should be .002” to .003".
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While the engine is disassembled, all carbon and lead deposits
should be removed from exhaust and intake ports, as well as
from top of piston and the cylinder head. Be sure all gaskets are
in good condition or replace them before unit is reassembled.

b. Generator—If it should ever be necessary to dismantle the
generator, proceed as follows:

(1) Remove the four lock nuts (191) and main nuts (187)
from the generator through-bolts (143) at the engine end bell by
unscrewing the through-bolts from the opposite end.

(2) Remove engine end flange (142) by tapping at the out-
side edge with a block of wood or soft metal. Avoid damaging
machined surfaces. :

(3) Now remove electrical outlet cover (155) on opposite end.
This will expose the lead guard (152), which may be removed
by taking out the two screws (199) at the bottom of the outlet
cavity.

(4) After removing the lead guard (152), loosen the hex. head
shaft screw (147). Keep the shaft from turning by holding the
coupling on the engine end, with a wrench or pair of pliers. When
this screw (147) has been removed, the rotor shaft will slip out
of the bearing (159), leaving the bearing in its housing in the
end bell (139).

(5) Unless necessary, it is best not to disturb the outlet end
bell (139). If, however, the end bell must be removed, remem-
ber there are leads fastened to it on the inside, and it must be
removed carefully so these leads will not be broken. Unsolder
the lead clips in the outlet cavity after removing the lead clips
from their terminals, and slip leads through the holes in the end
bell (139). Then tap the end bell where it is joined to the stator
shell with a block of wood or soft metal to remove it from the
shell. Unsolder leads from binding posts cn the inside of the
end bell.

(6) To remove bearing (159) from end bell (139), remove
countersunk screws (200) from inside bearing retainer washer
(140), which will loosen both internal (141) and external (140)
retainer washers. Tap bearing carefully on outside edge, working
around it to distribute the pressure equally, until it falls out.
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CAUTION: Be sure to restake countersunk screws (200)
which hold bearing retainer washers.

16. Assembly.-——To reassemble engine and generator, reverse
sequence described in the instructions covering disassembly of
each one.

SECTION V
SUPPLEMENTARY DATA

17. List of Replaceable Parts.

18. Names and Addresses of Manufacturers.
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