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THIS SUPPLEMINT WILL REMAIN
IN EFFECT OMLY UNTIL THT 18- SUPPLEM ENT
FORMATION I5 PUELISHED IN AN

OFFICIAL WAR DEFPARTMIMT 20 MARCH, 1945

FUBLICATION.

SUPPLEMENT TO

TM 11-945

POWER UNIT PE-214-B

The following information, published on Order Ko, 18258.Phils-
46-31, supplements TH 11-045, 15 Moy 1944, The engine mmd
ponerator serin] numbers of Power Unll PE-214-B, covered in

this supplement are:

MAME SIRIAL MOS.
Engine GE-12-B 20443 to 34453 Inclunive
Generator GN-31-I 118590 to 16911 inclusive

Fersonrel vsing the equipment and havirg custedy of this technical
monuzl wil enter suiteble natations bevide each eHected paragraph
and Figure in the technical monuel te indicate the presenca of this

wpplementary Information.

Page 5, Par. 2b(4). Add the following afler the rote:

(8) Generators incorporate n ventilating fan ard baMe plate
within tke inner end bell, They also have a =eries of ventilation
hules on both the outer and inner end bells. This armngement pro-
vides a better flow of eooling nir and inereases generator efficiency.
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P 121—Sperd Fleg Fhlelding Soaesibly, erploded vieaw

I'age 8, Par. Gb, Add the following sentence to the nole:

See War Department Lubrication Order attached Lo the
unit [reproduced on page 16).

Page 18, Par. 1la (1) Delete subparagraphs (a) and (b) and
substitute the following:

(u) Pull down spring clamp from spark plug shield eap, Lift
cnp for seeess fo spark plug. Remove spark plug, using wrench
Turnished with the equipment.

{b) Lay the spark plug on the engine base. Unscrew packing
nut from shield cap. Then hold magneto eable so spring at the
end towches spark plog terminal.

Page 19, Par. 11h (1}. Delete the second penfence and substitue
the following:

If the engine refuses to atart after it is determined that the spark
plug is all right, check the magneto by removing the high tenslen
wire from the spark plug shield cap. This is necomplished by un-
screwing the hexagon nut attached to the eap. Hold the end of
the high tension cable about 3/16 inch nway from a point on the
engine (g, 10),

Fage 12, Par. 11b (3). Delete subparagraph (a) and substitate
the following:
{a) Hemove the spark plug shield cap, spark plug, and spark
plug shield bedy.
Page Z1, Par, Lle. Delete subparsgrmph (2) and subsiitute the
following:

(2) Remove the spark plog shield cap, apark plug. shicld Lody,
and eylinder head baflle

Page 23, Par. 11d. Delete spbparagraph (1).

Page 23, Par, 114, Add the following aentence at the end of sub-
paragraph (2} :
Unscrew shielding from cap and withdraw.

Page 23, Par. 11d. Delete subparngrapha (3) and (4).



. - S - Page 25. Add the new llustration. (Figure 12.1)

Page 25. Add the follewing note after subparagraph d.

NOTE: The Hrecze typo spark plug shield is now nred
pn Power Unit PE-214-B. This item [a shown in an ex-

" ploded view in figure 12.1. In order to remove lower half

’ of spark plug shield from the engine, it Is firat necessary
1o remove the spark plug. To facilitate this operation, a

. rpatk plug wrench [s now supplied with the equipment.

Page 25, Par. 11d. Delete subparagraph (I14) and substitute the
following

{14} Install the assembly in the spark plug shield cap and assem
ble eap 10 basze.

Page 27, Par. 110, Delete subpuragraphs (2}, (3) (u), (3) (b), and
(3)ie).

(Air vale [s no Jonger uaml)
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Page 25, Par. 111 (1), Delete *If the air check valve is functioning
properly” and substitute the following:

HIf there in no resiriction due to carbon pnd the carburelor is
properly adjusted, the apark plog and magneto points correctly
get, the trouble . . .

Page 31, Par. 11k (2). Delete subparagraph (i) and substitue
the following:

{i) Wote the position of the plonger when the throttle iz closed.
The top of the plunger should be 1/16 to 3732 inch above the tep
af the solenold tube. A higher plunger poaltion gives closer voltage
regulation. I the plunger position is not as above described, the

# throttle lever should be moved on the throltle shaf: for correct
.- positioning. After the plunger la properly asct, tighten the lock-
‘ screw in the lever.

Pag 3, Par. 13. Delete the entire paragraph and sohstitute the
Lollowing.

1. LUBRICATIONN.

a, Power Unit PE-214-B requires no lubreation other than the
oll mixed with gasoline for the engine (pur. 5b) and, when the
magneto is belng repaired, the applieation of a small amount of

4 Fra, St—Cvass gecfica Dinicieg of Dewerqlor G¥-G1-0F o




Grease, General Purpose, No. 2, U, 8 Army spoe No, 2-108 to the
magneto breaker cam. For further details, see War Depurtment
Lubrication Order No, 3054, reproduced an page 46.

b. The generator has only one bearing, which [s of the completely
sealed ball type, and requires no Jubrication. In case af frilure,
it ghould be replaced.

Page 38, Par. 16, (1) Under the column POSSIHRLE CAUSE, de-
lete “Obatruction under carburetor afr valve™
(2} Under the column CHECK, delete “Carburelor air valve.”
(¢} Under the column REMEDY, delete “Hemove. Soe par.
i {3)."
Page 40. Add the following o paragraph 17:

The appropriate mection of the Army Service Forcos Signal
Supply Catalog for Power Unit PE-214.B are:

SIG 7-PE-214, Power Unit PE-214-B, Organizationnl Epare
Parta.

SIG 7-GE-1Z Engine GE-12, Organtzational Spare Parts.

SIG B-FE-214, Power Unit PE-214-B, IHigher Echelon Spare
Parts.

SIG 8-GE-12, Engine GE-12, Higher Echelan Spare Parts,
Page 46. On the War Department Lubrieation Order, change the
requisition note o read:

Requisition replacement Lubrication Order through regular

Signal Supply Channels by Signal Corpa stoek No, 6D10113-64, See
liata Im FM 21.6.

Page 56. Delete flgure 26 and aubstitute new fgure 24§,

il
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DESTRUCTION NOTICE

WHY— To prevent the enemy from using or salvaging this
equipment for his own benefic.

WHEN—Ordered by vour commander.

HOW— 1. Smash—Use slodged. aves, hapdaxes, pleknxea, ham-

mera, crowldird, heavy tools, ele
2 Dut—Use axes, hiandaxes, machote, ole.

1L Hurn—Use pasoline, kerosene, oil, flame {hrowers,
incendiary gprenades, ebe,

4 Explosives—Use fire arms, grenades, TNT, cle.

b Dispassl—Rury 111 slit trenches, foxhobes, other holes,
Throw in streama. Scatter,

USE ANYTHING IMMEINATELY AVAILARLE
FOR DESTRUCTION OF THIS EQUIPMEXT.

WHAT—1. Smash—Crlinder head, evlinder, spark plug, mag-
neto, carburelor, generator and gas tank.

L Cut—All eonnecling wires and eables,

3. Burn—Instruction books, canvas cover and rhipping
Calbe

4. Dury or scatter—Any or nll of the abave pleces
after breaking,

DESTROY EVERYTHING
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SAFETY NOTICE
This eguipmenl employs high wvoliages which sre dangerous
and may be falal If contacted by vperallng persoanel.
Observe all precautions and safely regulations.

If Power Unil PE-214-B is operated wilhin a building, make
ceriain that all exhaus! econnectlons are gus-light and thal room
Is well ventilated, Carbon monexide, contalned In exhausl gases,
I8 lastelesz, odorless, and a deadly poizon,

Stop the unit before allempllng o work on Il and belore re-
moving the gasoline tank Hller cap. !

Do not spill gasoline an a hol engine.
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SECTION 1
DESCRIPTION

1. GENERAL.

a. Power Unlt PE-214-B [s n compact, light-weight, olectriz
Eenerating set, consisting of a gascline engine GE-12-B and an
alternating current generator GN-G1-B. It ia designed to deliver
300 walts at elther 120 or 240 volts a-c.

b. Engine GE-12-B is a singlecvlinder; air-cooled. two-cyele
gasoline engine which developa one hp. at 3000 rpm.

e. Generator GN-GI-B Is a alngle phass, 60 eyele unit of the
revolving-field type, and is coupled directly to the enpine crank-
shaft by means of a femals splined coupling {652} which matches
the splined extension on the engine erankahaft (423).

d. The complete power unit is contained [n an cpen frame (655)
of tubolar censtruction. It is mounted on four rubber shock mount-
inga (570} which hold the unit securely in place when transported
and aleo serve to mbsorb vibrations when the equipment [s in
operation. A metal box (558) for tools and spare parts is altoched
to the tubular frame assembly, The net weight of the complete
power unit, ready for field service, Is approximately 64 pounds
with the fud tank emply.

2. COMPOXENTS,

a. Engine. The gascline engine GE-12-B [s a singlecylinder,
two-cycle, alr-cooled unit with a 2-inch bere, 0 11%-inch stroke and
a piston displacement of 4.72 cuble inches, It [s designed to operate
satisfaclorily on commercial gasolines with an octane mting as
low as 62, and will run approximately 70s hours at full lead on a
alngle Nlling of the fuel tank (644). The fuel tank capacity is
otie gallon,

b. Generalor. (1) The generator GN-51-B has & two-winding
stator (stationary member) (587) designed to supply 60 cycle,
single phase alternating eurrent at either 120 or 240 volta. Within
the stator is the rotating feld (585) which consists of a eylindrical
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permanent magmet mounted on tho generator shafl. No brushes
or sllp rings are employed. ;

{2) The generator cutpot is 300 watts at 100 per cent power fac-
tor. When connecled for 120 volts, the vollage output without
load ia approximately 128 volts, while at full Joad of 300 watts,
the vellapge outpot ia approximately 118 volts. The electric gov.
ernor on the copine causes the engine speed 1o incredase with
increasing generator load, =0 that from no Ioad to full toad the
voltage outpat [s held between these Lwo values,

(3) When connected for 240 volts, the voltage cutpat will vary
approximately between 256 and 234 volts from no load to full load,

(4) A single, 20-ampere twiast-lock receplacle s loeated in the
outer end casting of the generator, as are also three binding posta
Two of these posts are for output, while the other, which is
marked “G", Is fuor & ground conpection. (Do not wse plicra en
these posts. )

KOTE: Do pot use output poats exeept in caped of emerpency where
no cohnecling plug is svailable,

€. Mugnete. Ignition s supplled by a high tenslon, lywheel-type
magneto, This consists of a rotor (473) (moving member) and a
siator plate (480) (stalionary member) mounted directly on ihe
engine crankcase,

d. Carburelor. The carburetor (483) is of the float feed type.
Fuel is spupplied to it directly from the gasoline tank through the
fucl line,

e. Alr cleaner. The air cleaner is of the replaceable eartridpe
type. Its funetion {8 to prevent the air which enters the carburetor
from drawing dust and dirt into the engine.

I. Governor. The governor (520} (s of the olectrie solenoid type
and {n netuated by generator voltage. The solenoid is mounted on
the earburetor, and the plunger or armature §s connected to the
carburetor Lhrottle shaft by a Unk and lever arrangement, Alter.
rating current tapped from a portion of the generator windings
passes through a dry-type rectifier where it is converted inlo
direct corrent and supplied to the solenoid. This current produces
a magneliz pull on the plunger, moving it against the acton of
a small spring, nnd thus controls the throttle valve movement
which in turn variea the engine speed to oblain substantially
constant voltsge under generator load varintions
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k. Canvas cover. A canvas cover is furnished for protecling the
pawer unit from dampness, dust or dirt when not in use, A carry-
ing handle, furnished with the eover, may be altached to the top

cross bar of the tubular frame for Lifting and transporting the

unlt.
4. WEIGHTS AND DIMENSIONS,
Helght — Width — Lesgtk — Welght —

Unit Iniches Irsthiea Inﬁﬂ Il'iln-h
Power Usil FE-214.1 .. .... ss 1218716 14-178 IT-1/8 B ks,
Englne GEIZE . .ovon.a.. 12149418 13-148 17-1/8 3k,
Genpratar GN-51-H . ..ooan. . T2 ' fi 191k
Pusle engiee ... ,opn oo 000 4TS18 TN 759 Bk iZes

T™ 11545

SECTION I
INSTALLATION AND OPERATION

4, INSTALLATION.

L As socn 53 the equipment has been removed from its ship-
ping case, inspect it for any damage that might have occorred
during akipment. If any items are found lo be unserviceable,
report this fact Immediately and procure replacementa,

b. Remove the unit from the wooden sub base by unscrewing
the nuts on the underside cf the base from the four hold<down
hooks which hold the unit in place.

¢. The engine has been processed in pocordance with Signal
Corps Specifications No. PSC-0-30. Beforo setting wp the tquip-
ment for operation, note carefully the instructions contained on
each tag attached 1o the unit and proceed s follows:

{1} Remeve the blank washers between the air cleaner cartridge
and alr eleaner base,

(2) Remaeve the pipe cap from the exhaust outlet on the muffler
nnd place it in the tool box for future use.

{3) Open the drain cock located on the underside of the engine

erankease. Turn the engine over o few times to clean out crank-

cabe thormughly, Close the draln sock.

{4} If 5 Sliea-Gel plug is found in the spark plug hole, remove it

and then [nacrl the spark plug.

{6) Hemove the paper wrapplng from the alr cleaner eartridge.
d. Install the unit on & dry, level surfoce in a clean pnd seces-

sible lozation, Place it in such n position Lhat free alr elreulation

is oblained, and make sore thal the exhavst from the mufiler iz

carrled away from operating personnel.

WARNING: CAREON MONOXIDE, CONTAINED IN EX-
HAUST GASES, I8 TASTELESS, ODORLESS AND A DEADLY
POISON.

e, If the unit is installed indoors, make certain that all exhaost
connections are gas tight and that the room is well ventilated.

T
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Place the unit near a door or window and conneet one end of a
suftable length of Mexible exhaust tubing to the threaded mufMer
outlet and extend the other end of the tublng outside the build-
ing. Avoid bending the tubing wherever possible. Where the dis-
tance from the power unit to the oulside of the building (s less
than 10 feet, a plece of tublng with o cne-inch internal dlometer

may be gsed. For distances over 10 feet, use tubing with a 114
inch Internal diameter,

3. PREI'ARATION FOR USE,

a. General Power Unit PE-214-B ks intended to furnish power
for field communications equipment and in designed to deliver
300 watls alternating current at 120 to 240 volts, 60 eyele, single
phase. The unit should not be overloaded more than 10 per cent
and should not be operated continuously at any overload,

b. Engine. Never run the engine with gasoline only. Use o mix-
ture of SAE 10 oil and gasollne in sccordance with the following
inatructions:

KOTE: IF svailable, wee waloaded snd sndyed gasoline, eovered by

L. B Army Spee. Noo 2104, and stralght mineral oil, Kevy Hy mbuol
2118,

(1} Use n H'pu‘a-'te container to mix the fuel and ofl

(2) Fill the tank with theroughly mixed gasoline and oll, pro-
portioned 16 paris gasoline to one part SAE 10 ofl.

{3) LUse the measure on the gesoline tank cap for the oil, Two
full measures of ol are required for one gallon of gascline, or
cne-hall measure per guart of gascline,

NOTE: Te aveld loss of ofl from the measuring cap, bold & fnger
aver Lhe venl hole leested In the ride of the tube. DO HOT PLUG
THIS HOLE

{4) Open the air vent cock on the gasoline tank before inserting
the eap in the tank,

¢. Generalor.,

CAUTION: HE SURE GENERATOR 1S CONNECTED
FOR DESIRED YOLTAGE BEFORE OPERATING,
(1) The windings of the generator are so arrunged that by recon-
nection either 120 or 240 volls may be obtained. Be sure that

Fnstadlarioon mnd [hpersfion ™ ﬂﬂll

connections in the cutlet hox are properly made for the desired
voltage acecording to the dingram (fig. 4).

{2) To change the voltage, first remove the oullel eover (587-A)
on the end of the generator by loosening the two fastening screws
(008). Then proceed as fellowa:

{a) If the generntor is connected for 120 volts and 240 velts ks
deaired, lossen the two screws (638) on the outlet on the back of
the cover and remove the Hed and Yellow leads. (Theee are the
only leads which have open-typue terminals and ean be removel
without removing terminal serews} Place both Hed and Yellow
lends under the head of the extra terminal screw beside the oul-
let nnd tighter all three screws.

{b) If the generntor is connected for 240 velts and 120 volis
iz desired, remove the Hed and Yellow leads from the extra termi-
nal serew beaide the outlet. Fasten the Red lead under the head
af the screw on the outlet to which the Green lead s Tnstened.
Fusten the Yellow Jead under the screwhead on the outlel to which
the Black lead s fastened. Tighten all three screws before replac-
ing outlet plate.

i. OPERATION.
n. Starting. (1) Cheek to make sure the magnetd high tension
wire (412) is attached to the spark plug.
{2y Open the air vent (545) and fuel line shul-off (5531).
{(3) Check the gasoline in the fuel tank, then proceed ad follows:

{a) Tum the carburetor adjustment-knob extension wo that
the knob is at the No, & poaition. The number should line up with
the fin on the carbureter just below it

{b) Move the choke lever (G01) to the vertical position,

{e) Stand behind the unit. Slip the knotted end of the slarter
rope (451) into the notch on the starter pulley (432) and wind
it around clockwize (1o the fghl}.

{d} Pul the rope up sharply to the rear, steadying the unit
wilh the lsft hand on the fan housing. Repeat until engine starta,
{(NOTE: If the engine does not start on the fourth or fifth erank-
ing, refer to Trouble Chart, paragraph 16.)

(e} Then move the choke lever (501) to the horizontul posi-
tlon, When the engine is warm, adjust the carburetor go thst the

9
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englne runs amoolhly. Under load, it may be necessary to make a
sllpht compensating adjustment on the needls valve,

CAUTION: Except in eases of extreme emergency, under
low temperature conditions, always operate Lhe equipmient
without Joad for a warm-up perlod of several minules be-
lore applying load.

{f} Plug in the cord from the equipment {o be opernted into
the receptacle In the end of the gencrator.

{4} For sulmequent starting, the carburetor needle valve will not
have to be disturbed. Merely uae the choke ne deseribed n start-
ing Instructions, This doea not apply, however, where climatic
conditions are extremely cold, In that case, the needle valve
should be opened fully for starting.

b. Generstor precaulions. Be sure that the generator in not
overleaded or ahort circuited for long pericda of time, The gen-
erator will stand short periods of overlond and may even be
loaded continoonsly to 350 watls without damage, but preater
overloads or short circwiting for long pericds of time will over-
heat and destroy the windinga,

e. Flooded engine. Choking the engine too much when starting
will flood it. Thiz 15 particularly true when starting a warm ens
gine, To overcome n flocded condition, proceed as follovwa:

{1) Close the fuel line shut-off (561).

{2) Open drain cock (425) underncath the crankease and crank
the engine over o fow tmen,

(3} When drained, eloze the dmin cock (425) and open the Toel
line shut-off (551} before cranking.

{4) Remove and dry the spark plug before ngain attempling to
gtart the unit,

d. Stoppirg. To stop the engine, press down on the throttle
ahaft lever antll the unit atopa,
NOTHE: ALWAYH CLOSE FUEL LINE SHUT-OFF WHEN TRAHE-
POLETING EQUIPMENT.

¢. When engine fails to starl. I, al any time, the engine should
fall to start, check the following possibillties:

{1} Mzake sare there is at least one inch of gesoline In the fuel
tank.

11
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(2} Make sure the alr vent (545) on fuel tank is open,

(3} Remove the spark plug. Lay it en the motor base with the
high-tension wire conmected and spin the engine to check the
spurl. If no spark occurs at the points, clenn Sut the plug er
raplace it with a new one. The spark plug points should have a
Eap of 035 inch. In making this test, be aure that only the body
of the plog touches the motar base. '

(4) A weak spark may be the trouble. This Is generally due to
improper point adjustment. Check point opening and adjuatment
as outlined in paragraph 11 b,

(6) Mike certain tho fuel line pucking nuts are drawn up tight,
as an abr leak will prevent & full charge of gasoline from entering
the engine and will afecl carburetisn. Cheek all connections, in-
cluding the fuel line shot-off (351). Periodically tighten all
connections.

TH 1145

SECTICN III
FUNCTIONING OF PARTS

7. GENERATOI THEORY,

8. Generator GN-31-B of Power Unit PE-214-B s designed 10
produce a 60-cycle altermating current. A GO-cyele allermating

© eurrent is ane which starts nt zer, increases tooa maximum value

in the positive direction, decrenses lo zero, increases to o maxi-
mum value in the negative direction. deereases {o zero agnin and
repeats this eyele 60 times in one second.

b, The generntor ia a rotating-field type and requires no com-
mutator of brushes, The rotor of the generator conalsts of a
permanent magnet in the form of a evlinder which i3 mounied
on the generator shaft. It is made of nickel-aluminum-eobnlt alloy
and produces a slrong magnetie fleld. This magnet is surrounded
by a copper structure which prevents it from losing its magnetism
if the genemtor Is accidentally short eirculted

e. A simplified diagram of the rotor (fig. 5) shows the lines of
magnetic flux leaving the north pole and entering the south pole
When such a rotor is placed within a stator which has eopper
wire windings in Its slots (fig, 6), the mugnetic flux lines pasy
through the iron core of the stntor and helween its windings
When the retor ia lurned by the engine, these magnetic Mux lines
aweep pasl the stator windings and penerate s voltage in {hem,
the vilue of which depends on:

(1) Btrength of the rotating magnet
{2) Number of turna of wire in the stator,
(1) Speed of rotatlon,

d. The direction of the voltage genersted in the wires depends
on whether a north or south pole of the magnet is sweeping past
them. This in lurn causes reversal of current each eyele an men-
tioned in subtparagraph a. If the rotor makes 60 revolutions in one
second, ther= will be 80 reversals or 60 cyclos,
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8. TWO CYCLE ENGINE I'RINCIPLE,

a. As shown in fgure 7 m. the piston, on (s up-stroke (pom-
preasion), draws & charge of fusl into the crankease through a
reed valve attached to the rear of the carburetor. At tho snme
time, a charge previously drawn into the erankease and by-paased
into the combustion chamber {s compressed,

b. The charge in the combustion chamber {8 ignited when the
piston Is cne-eighth inch from top dead center (fig. 7 @}. The
expansion of the burning pnses forces the piston down on ils
power stroke. The descending plston compresses the charge pre-

. viously drawn into the crankcase,

€. Near the bottom of its downward (power) stroke (fg, 7 @),
the plston uncovers the exhaust ports, releasing the exhaust
gases. At almost the same moment, the piston uncovers the
Intake ports, permitling the fuel charge compressed in the
erankease te rush through inte the combustion chamber,

d. One power stroke is accomplished for every revolullon of
the crankshaft, or two strokes (one up and ene down} of the

platon.

WOTE: For & complete sxplanation of internal pombesticn engices,
earburetion, and Ignitiea systems, poe the following manuals;
TMIETD, The Internal Combustion Engine.
THI0A50, Fuoels and Carbumtbs
THM10-5B0, Aviomotive Electricity,

9. ELECTRIC GOYERNOR OPERATING PRINCIPLE.

#. Mounted above the earburetor [s a small sslensid-type elee-
trie governor. [ta function [s to sutomatically hold the generator
voltage substantially constant by changing the engine speed, If
the voltage drops, the engine speed is increnssd. If the voltage
becomea too high, the engine apeed I8 lowered.

b. The gevernor consists of two major parts, an electric
solenold (628) mounted above the carburctor and a dry-disk
rectifier (541) mounted on top of the genernlor inmer end bell

¢. The sclenoid i3 made up of copper wire wound on o hollow
tube, a plunger or armature Inalde of the tube, a link and lover
connectng the plunger to the carburctor throttle shaft, and a
spring to position the plunger in response {o the magnetic pull
of the solencid.

15
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. A voltage approximalely one-tenth of the generator voltage
is tapped of from one of the generator windings and applied
acrods the terminals of the rectifier to produce direct current
which Is then supplied Lo the solenoid. The eleciric current pro-

- duces o downward pull on the plunger, which {ends to posltion it

in the center of the tube-The downward movement of the plunger
closes the eagine throttle by moeans of the connecting link and
lever, The small lensfon spring (535} attached to the top of the
plunger balances the magnetic pull of the solensid and tends to
position the engine throttle so that the correct engine speed is
produced to maintain substantially constant voltage.

e, To summarize the operation of the electric governor, i should
be noted that englne operation differs somewhat from that of an
engine equipped with a mechanical governor, A mechanicn] gov-
ernor aftempts to hold the speed constant, With this srrange-
ment, the voltage drop which lukes place wilh increase [n load
depends on both the engine speed drop and the inherent voltage
drop of the generator.

f. The electric governor depends on veltuge nlone mnd not on
engineg speed. Thus, closer volluge regulation ean be obtulned
because the engine speed i3 automatically incressed as load is
applied and thia actlon partly compensates for the inherent vol-
tage drop in the generalor,
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SECTION IV
MAINTENANCE

Untatisfactory performance of this equipment will be reporied
immedistely on W, D, A, G. 0. Form No. 408, If form s not
avallable, see TMI8-250,

10. GENERAL. Thils section deals mainly with peints of inapec-
tion and adjustment that can be performed in the field. To insure
uﬁ;ﬁmrr cperation of the equipment, follow directions ther-
oughly.

11. ENGINE. Engine troubles usoally are: falls to start, hard to
start, runs and slops, overheats and loas of power. When the
engine fails to operate, and there is fuel in the gasoline tank,
check the spark plug, Ignition nnd carburetor in the order named.
Install 0 new gpark plug first to see if this correets the difficulty.
If it does not, leave the new plug in while checking further.

e n. Spark plug. (1) If the engine foils to start,
ﬁ.- starts hard, or misses, the spark plug may be
damaged, dirty, or points may be in need of

| adjustment,

| (a) Remove the plug from the cylinder head
and shield (400), firat disconnecting the mag-
neto high tension wire from the plug and the
I ground lead (rom the ghield,

", (b) Then reatltsch the high tenalon wire ta
(TLP1857 ""_"_"_. the spark plug and lay the plug on the muffer.

Fa. B—Fpark ey {e) Spin molor to check spark.

{d) If no spark cccurs at the spark plug points, elean out plog
or regap to 035 [nch. If this does not correct the difficulty, install
a new plug.

(2) Always use a Champion J§ spark plug or one in equivalent
heat range. Whenever the plug s removed, moke certnin the
gnsket is oa it before reinstalling. It is extremely important when

TMI11.945

plug Is dirty to thoroughly mcrape out all carbon, brownish lead
deposits, asd Joose particles,

(2) If the spark plug is removed and the points are found to be
wel, it is an Indication that the engine Is belng operated with toe
rich n fuel mixture, or the ratlo of gascline to ofl Ia not correct.

b. Magaelo, (1} I there [a an indization that the magneto is
caualng trouble, test the magneto before altempting to repair it
If the engize refuses to start after it is determined that the spark
plug is all right, check the magnets by removing the high tension
wire (412} from the spark plug and kelding the end of the wire

Malpirngnre

" nboul 3716 lich away from a point oa the engine (fig. 9). When

the engine Is cranked in the usual manner, & properly performing
magnelo will have a spark oulput strong enough to jump the
prescribed gap.

(2) If the spark produced will not meet the above test, it ls very
likely Lhat the breaker points require adjustment and should be
grpped to a 020 Inch cpening. The only ndjustable part on the
mugnelo is the breaker plate (476), which providea ndjustment
for the breaker polnta,

{3) To adjast the breaker points, proceed as follows:

(1) Remove spark plug ahleld, spark plug and evlinder head
baflle (414).

() Then take off the magnets fywheel housing (437).

fc) Unscrew the starter pulley (432) from the crankahaft,

{d} Screw on the flywheel removal tool (462) supplied with
the equipment and tap the tool on the end to boosen the Nywheel
(470).

{e) Hemove the flywheel to provide acceess to the points,

(f) Next turn the engine clockwise (to the right) by hand
until the breaker poinils are fully open.

(g) Check opening (flg. 10) with feeler gauge (467). Correct
opening iz 220 ioch,
HOTE: Although the contaet polnls remain open during the entire
bravel of the enm (858} from the breaking edge, belng clesnd only
whils the Aai section af the com s passing the hreaker arm (4750
fibre, the cam musl be positioned es the breaker arm Sbre resis on
the highest point of Ihe cam when gauping the point opening,
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(4) If the points need reseiting, bend down the eontset plate
lock (fig. 10), loosen the lock nul (476) which holds the Lreaker
plate (476) in position and move the plate up or down as necessary
to oblain the proper point epening. After setting is accomplished,
be sure Lo tighten the lock nut (476) and bend the ear of the plate
lock ngainst the flat of the lock nut so t cannst loasen up,

(5} The breaker plate setting shoold be made only in the mannmer
prescribed. At no Ume should the fixed contact on the plate (476)
be loosened or the breaker arm (465) bent to provide adjustement,

(6) The moving contact is Integral with the breaker arm. In
repincing the breaker arm {466). make cerlaln the breaker arm
bushing is in ploce. 1f either one of the contact pointa needs
replacing, change both of them at the same time to insure satls-
factory operation,

{7) The breaker arm bearing {n packed with a cam lubiricant at
the time of assembly and should not require additioral lubrica-
tion, A small amount of this lubricant {s also packed on the
breaker arm cam wiper (481) and wipes off on the cam surface,
providing permanent lubrication between these rubblng surfaces.

{B) Unever or pitted points may be restored to a true even con-
ditfon by uwsing the point cleaner furnished with the equipment.
Be sure 1o remove all dust particles after servicing the points
If points are in need of extensive dressing, replace them,

e, Ta time magoelo. If, for any reason, the magneto ussembly
is remoeved from the engine, follow thesa directions for proper
timing (see fig. 11):

(1) Check the poinl opening na cutlined in subparagraph b (3).

(2) Remove the eylinder head bafle (414), then the spark plug
ahield (400 and the spark plug.

(3} Turn the erankshaft (428) in direction of engine rotatior
ito the right) until the piaton reaches top doad center.

(4) Immert the small narrow rod furnished with equipment through
the spark plog hole in the evlinder head (416) until it touches
top of pistor.

(5} The lower edge of receas on the rod should then be fush with
the top of spark plug hobe,

(6) Then withdrow the rod.
21
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{(7) Turn the englne in the opposite directlon of rotation {to the
left) about ome quarter turn.

(8) Insert the rod again through the spark plug hole until i
touches the top of the platon, Then turn the engine in the diree-
tion of rolation (o the right) until the top edge of recess Is flush
with the top of the spark plug hole

(9) Move the stator plate (480) untll the points fust begin to
break, Tighten the plate by means of two screws (G47) which
lock ft in place,

- (10} Recheck to determine If the piston Is Y inch frem top dead

centor wher the magneto paints just begin to break. If the Betting
fs exactly as deseribed, the timing is then set so a spark occurz
when the piston is 15 inch from top dead center,

d. Replacing high tenslon wire. A chafed or broken magnels
high tension cable ean be 4 cnuse for continuous or intermittent
misfiring of the engine. Should the cable require replacement,
fellow thess instructions to change:

(1) Remove the ground lead screw from the epark plug shield
cap.

(2) Prens down the spring retainer and take off the cap,

{3) Remeve the ground lead from the magneto cable phiclding
to the spark plug shield body.

{(4) Remove cable lead from spark plug.

(&) Remove the magneto Aywheel honsing (437}, then the starter
pulley,

(6) Serew the flywheel removnl tool (452) onte the erankshaft
(42H). Tap the removal tool on the end until the mageto fiy-
whed (479} loosens up. Remove the fywheel,

(7) Unfasten the wire end of the magneta cuble from pround the
bracket In the coll (478). At the hack side of the magneto back
plate (430} will be found a serew and Jock nul Loosen these up
and withdraw the cable assembly,

(8) Unacrew the suppreasor from the cable and withdrnw the
cable (470) from the shielding assembly (407).

{8) Install & new cable in the shielding, first being sure that the
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(10} Insert the shielding through the openfrg in the magnclo
back plate so that the collar [s nbout fush with the bass,

{11} Tighten the small sevew and lock nut (fig. 12).

(12) Insert the wire end of the cable through {he bracie an the
coll, lend the strands arcund o the eable cannat work wu.

{11} Bring the cable and shield assembly forward Letween the
eylinder and the magneto buck plate. Screw on the suppressor,

(14) Install the assembly on the spark plug and replace the can
and ground leads,

(15) Heassemble the fAywheel, starter pulley and fywhee] housing.
¢. Capaciter, If no spark, or a weak apark, occers after udjust-

ing the magzeto breaker points, the trouble may be in the eapae.

itor, If it is necessary to chango this gart, proceed as fnllows:

{1) Hemove the Nywheel housing (435) and unscrew the starer
pulloy [432).

{2) Install the flywheel removal tool (452} and tap it unti the
magnelo fiywheel Joosens up, Hemove the fywheel,

{3) Unfasten the hlack lead wire from the eoll to the end of the
eapacitor, then unfasten the ground wire located in the clamp
attached to the bracket which holds the capacitor in place,

e
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{4) RMemove the clamp and inatnll o new eapacitor.
{6) Replace all parts removed by reversing the above procedure.

f. Coil. IT the spark from the magneto remains weak, or there
is no outpul after ndjusting the points and installing o new
capacitor, replace the complete stator plate, Follow this procedure:
{1} Remove the Aywheel housing (437) and unscrew the starter
pulley {432).

{2} Install the flywheel removal tool (452) and tap it until the
flywheel Joosens up. Remove the flywheel

(3) Unfasten the end of the high tension cable (412) from the
bracket in the coil,

{1) Hemove pcrows holMling satator plate in place and take off
plato pasembly,

{5) Install new stator plate, relime the engine as deseribed in
aubparagraph ¢ Attich the high tension wire to coll making sure
the wire Is twisted nround the bracket so It cannot loosen up.

{6) Install fiywheel, starter pulley and fywheel housing.

g. Magnel, Intoprally east [n the rim of the magneto rolor
{479) is the magnetic unit, which concentrutes o powerful mag-
netic field within a small volume of iron. By virtue of its ability
to retain indefinitely this high magnetic concentration, the unit
is able to provide the magneto with high spark eatput through-
out its entire life. Therefore, no trouble should be experienced
with the magnet.

h. Magnelo lubrication. The magneto shoold require no lubri-
cation for a long peried of service. For cam Jubreation, add m
little voacline or petrolatum 1o the cam wiper (481) after ap-
proximately 200 hours of cperntion. Do not use ol or a fuid
lobricant, as either can get on the bresker points and short
them out.

I. Carburetor. (1) The carburetor needle valve (496) la correct-
Iy positioned with the sdjustment kmob (498} at the time of

26
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asapmbly end should require no attention for vome time. How.
ever, if the valve should, for any reason, require removal for
replicement, follow these instructions:

(1} Remove the adjustment knob extensfon (533).

(b} Holkl the adjustment knob [(498) with one hand, thes
lvosen and remove the acorn nut (495 on top of the knsh with
& wirench or a puir of pliers and remove [,

{o) Take off the spring (486} and unscrew the valve by turning
it in a courter-clockwise direction (to the left).

{d) When reansembling the valve (406) to carburetor, lurn it
in n clockwige direction (to the right) in the seat ns far as it
will go. Do not tghten it up harmd against the seat as damage
might occur to the peat and valve.

(e} Witk the valve in [ta avat as far ng [{ will go, turn it back
sbout one-guarter tomn from this clesed position.

(f) Replace the spring (488} and salve adjustment knob, with
the knob against the left hand aide of the stop. Serew on the acorn
nut nnd tighten [, making sure the valve does not move while

this ia being done,

(2) If the engine starts hard, [dles improperly, or will not keep
running, first check the fuel mixture for the proper ratio of oi
to gasoline; then the exhaust and intake port holea for carbon
accumulation (se¢ subparngraph L).

{(3) Should there be no restretion due to carbon, and the ear-
burclor is properly adjusted and the apark plug and magneto
pointa are correclly act, follow these directions:

(1) Remaove the air eleaner (553) and one screw (493) from
each side of the carburetor bowl

b} Remove the air valve (502] and examine it to determine
whather small particles of foreign matter are preventing the valve
from sealing.

{c) Clean out the valve if necessary. If the valve s bent or
otherwise damaged, replace the assembly.
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{(4) If the air check-valve is funetioning properly, the trouble
may bo with the reed valve (509) which s sttached to the back
side of the carburetor, To check this valve, proveed as follows:

{a) Hemove the alr cleaner (553) and disconnect the fuel line
(528) from the carburetor float bowl,

{b) Then take out the two bettom screws that Jead from the
rectifier (541) to the electric governor.

{c) Remove the four screwa holding the earburelor te the
crankcase,

{d} The valve must seat fully, If it is bent, straighten it or
replace it. Remove any obstructions found under the valve,

{e} In reattaching the carburetor, make sure all connections
are Light to prevent air leakage.

IMPORTANT: The carburclor reed valve Is coneaved
about 002 of an inch. In order that it will function prop-
erly Il Is mecessary, if the valve is removed or replaced,
that the side concaved seals agminst the back of the
carbureior,

(5) If the engine floods easlly when starting sand Is not over-
cheked, or It Is not possible to sdjust the carboretor for matis-
factory engine performance, the difficulty mav be due to a faulty
foat needle valve (519}, needle valve seat (523), or float cork
(515). If nny of these mentioned parts are not functioning prop-
erly, the level of the fuel in the foat bowl will be too high, per-
mitting the fuel to flow into the alr bleed ehamber. Figure 13
shows the position of parts constiluting the float arsembly, To
determine if the needle valve and seat are seating properly, and
that the flaat levers are not bent too high or too low, the dislanee
from the lower lever to the face of the float bowl] whers the

wavkel (524) is located should menaure 1332 Inches, aa shown on
the Mlustration,

{€) If & new float (515) is installed. make certain it moves up
wnd down freely on the float bowl pin.

(7) The needle valve seat (323) s replaceable by unserewlng it
from foat howl cover,

3. Alr cleaner. The air cleaner (663) serves to prevent duat and
grit from entering the engine and causing wear to moving puaris,
If the equipment (= operated under extremely severe and dusty
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conditions, remove the cover and brush the dirt accumulation fram
the fllter clement (554) every 32 hours. Whon operaling condi-
ticns are nocmal, elean the element every 04 hours. Examine the
filter elemert periodically to sce that no openings are present
to permit eatry of foreign matter. Do not dip filter eloment in
oil.

k. Electric governor, (1) No adjustments should be noCesaary
to the governor (Mg, 14) unleas the plunger return spring (635)
is replaced, as it is correctly sel for the requirements of the unit
at the factery. Replace the rectifier (221} ne & wnit if 0t is dam-
aged or becomes inoperative.

(2) To install & new governor spring, proceed as follows:

(a) Discoaneet the wires from the rectifier at the torminal
block (539) on the side of the governor housing (532).

(b) Disconneet the fuel line (628) at the earburetor.

(¢} Remove the earburetor and solenoid as a unit by removing
the four screws holding the earburetor to the engine.

(d) Remove the solencld top cover (537) and release the wire
canneclor by bending the connector up and loozening the screw
{640} in the upper apring suppart (336).

(¢) Remove tho iwo acrews holding the electric guvernor to
the earbureter. Lift the assembly straight upy until elesr of the
plunger. Laowen the throttle lever retaining serew and shde the
plunger off of carburctor throttle shaft

(f) With a smnll punch, drive out the upper brass pin in the
plunger and remove the spring.

(k) Inserl the Inrge end of the new spring in the plunger and
install the brass pin in the plunger engaging the lower npring
leop. Lightly peen the pin ends to secure them and Sle them Aush
with the plumger surface.

th) Awsemble the plunger to the earburvtor throttle ahafr.
Slide the governor axsembly over the plunger and reattach come
plete unit to the ¢arburetor. Connect the sSpring support so that
the spring locp s about 3% inch from the support, This selting
may have to be changed after the engine is running to obtuin
the proper vollage, '

(i) Neote the position of the plunger when the throttle ia closed.

3 |
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The top of the plunger should be approsimately fush with (he
top of the sclenold tebe. If U s not. the theottle lever shauld be
moved on the throtile skaft for eorreet positioning. After the
plunger is properly set tighten the bk zcrew In the levar,

(]} Cheek the plunger linkage and the throltle shaft to sce that
all parts are working freely and not binding,

(k) Reassemble the governor and carburctor to the engine
Make a final sdjustment for wpeed and voltipe after the cngine
has been warmed up amd running evenlr, To Increase the voltaee,
extend the spring (533) by drawing the wire link upward i the
URPEF Spring suppirl,

CALTION: Since the governor is responsive primarily to
renerator vollage and nal (o engine speed, care shoolil be
exercised nol 1o shorl circull nor excessively averload (he
generater durlng operation. A shart circull will drop the
generator vollage to mear zero with the result that the
engine throttle will spen wide and cause the engine 1o race.

L Carben removal, Make a periodic cheek of the engine exhaust
and jintake port holes to make sure thal no earhon has bulll ups at
these points. Carbon deposits in the exhaust and inlake port holes
restrict the scavenging of exhaust gases from the exlinder And
reduce power aulpul, Te remove the carbon, [ollow 1hese in<true-
Hoas:

(1) Exhaust ports. To clean aul the exhaust porl holes {fie, 131,
remove the mufller (445). Torn the engine over by hamd until
the piston reaches bollom dead renter, Clean nul the pisel npen-
ings, nsing the serew driver [156A) fernlshed stk the equip-
menl. Turn the engine mver several limes to permit carbon vhip=
an opportunily o pass eul of the engine hefore reinstalling
ruifler,

(2} Intuke ports, Aceess to the (ntake porl holes (fiz. 16) for
cleaning; is altzined by removing Lhe spark plur shicld =park plug,
exlinder head baille and eylinder hewd. Turn the engine over until
the piston is en botlom dead conler, The openings can then be
eleaned out, wsing the same tl 0s for exhaust ports. He sure
eo chips remain in Lhe exvlinder, s they will foul up Lthe spark
plug in starting. To facilitate reaching the inlnke port openings,
remove Lhe mufler,

(3) Disnssemble and clean ke mufller every 250 operating houra,

M |
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12. GENERATOR. [f the gencerator fails to deliver corrent, re-
place |t with & new unft, Do not attempt any feld servics, Gen-
erator GN-51-B haa no brushes, commutator, or slip rings, Hence,
there Is nothing to get out of adjusiment or require malntenance
instructions. However, if at any lime the generator requires com-
plete diagssembly, follow directions as ootlined |n paragraph 14 b
11, LUBRICATION, Power Unit PE-214-B requires no lubrieatiso
other than the oil mixed with gasoline for the engine (par. 5. b.)
and eccnslonal Jubrieation of the magneto eam (466) with prease,
Do not wee & Muld lubricant.

NOTE: Ser 1"age 46 For War Depariment lubrlealtion seder 3831,

Power Units PE-210 apd PE-I14:H, for wse by nperating perssnnel.
14. DISASSEMHLY,

a. Engine. {1} To disassemble the engine for major Tepairs,
first remove it from the frame [(569). This {5 sccomplished by
disconnecting the fuel line (528) at the carburcior. Then romove
the nut (520) and washers from each stud holding the engine
base [659-A} Io the rubber shock mountings (570). The muffler
should al=o be removed to simplify removal of the engine from
the frame,

(2} KWext, remove the generator from the engine. This [= done by
dizeonnecting the lead wire from the rectifier {541} to the electric
governor at the governor. Then unscrew the three hex-head cap
gcrewa (588) from the back mide of the bearing adapter (431).
Tap the generator unlil iU disenpgages from the engine erankshaft,
{3) For complete dismantling of engine, follow thess instructions:

(o) Hemove tho spark plug shied (400). Take out the four
screwd (604} holding the baMe (414} vo the evlinder head nuts
{416), Hemove the spark plug, .

{b} The magneto housing (437) i» next removed. Then un-
acrew the starter pulley (452), Screw the flywheel removal teal
(452] ooto the cronkshaft (428) mnd tap it on the end until the
fywheel [(479) lopzens up on the taper.

(£} Hemove the stator plate (480}, Take out the scrow from
the brasa tube on the back slde of the magneto back plate (430)

and withdraw the magneto cam pround-brush aed its spring as-
sembly. Remove the back plate

(d} Take off tho uir eleaner (653} and remove the serows hald-
ing the carburetor to the erankeasze. Hemove the carburelor and
salenoid &s one unlt.

H
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(¢} Remowe the nuts (416} holding the eylinder hend to the
eylinder, Slip the head from the studs (418). Then remove the
four nuls (552) from the erankease studs (424) and pull off the
cylinder [418).

{f) Removal of the piston and connecting rod assembly is ne-
complished by removing the two cap screws (443) from the
eonnecting rod eap through the opening in the crankcase where
the carburetor is attached.

() Hemowve the cap screws (5E0) which hold the sdapter (431}
to the crankeases Before procecdlng further, Temove the balanse
of the engine from the mounting base [653-A}. To remove the
adapter from the crankease (421), screw the flywheel remowval
tool (452) onto the crankshaft and tap it on the end until the
adapter comes out of the erankensa.

{h) The piton (430) ia removed from the connecting rod by
straightening out the bulge in the cotter pin (B16), then pulling
the pin out, wslng o pair of pliers (see fig. 29), Take a small punch
and tap the piston pin (441) from the piston (4359).

(4) When reinatalling the piaton to the conneeling rod, use n new
cotter pin. He sure lo spread tho center of the colter pin with a
aharp V-shaped tool after ft is {n place. The piston pin should be
a tap fit in thke piston. If the piston pin is loose, it will ahear the
cotter pin, which in turn will permit side movement of the pin to
the extent that it will contact and cut grooves in the eylinder liner.

{5) Should the connecting rod ever become loose on the crank-
ghaft pin and require taking up, it will be necessary to file the
bearing cap. The connecting rod cap should be fitted to the crank-
ghaft just tight enough =o the plston and rod assembly will drop
of its own weight when released from the horizontal ponition,
Thin bearing should be fitted before the crankshaft ia installed
in the crankcase,

{6) In reamsemkling the piston and red assembly to the crank-
shaft, be sure the hump or intake side of the plston l# on the
same wmide as the intake port holes in the eylinder {see fig. 28).
This Is the sdde opposite that to which the muffler is attached,

{7) Plston rings ahould make contact with the eylinder wall all
arpund its cireumference. Replace the rings [f the ring end-gap
exceeds 020 inch when the piston rings are In the cylinder, or if
the ringa are stuck tightly in the cylinder, Before inatalling new
rings, be sure the platon ring grooves are clean and froe of curbon.

ah
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The end gap of new rings should be approximately 010 inch, Side
clearance in grooves for new rings should be 002 lo 003 inch,

{8) To break in new piston rings, run the engine at least one
hour before applylng any load,

(9} While the englne [s disassermnbled, remove all carbon and lead
deposits from exhaust and intake ports, as well as frem the top
of the pision and the eylinder heoad, Be aure a0l gaskels are in
good conditbon, or replace them bLefore the unlt is reassembled,

b. Generator, If it should be necessary to dismantle the gen-
erator, procesd nd follows:

(1) Remove the four lock nuts (066) and maln nuts (854) from
the gencrator through-halts (677) atl the end-bell on the engine
end by unscrewiog the Lhrough-bolts from the opposite end,

(2) Hemave the end bell {576) al the engine end by tapping it
st the outside edges with a block of woad or soft metal, Avold
damaging the machined surfaces,

{3) Next remove the clectrical oullet cover (GB7-A) on the op-
posite end. Thia will expose the lead guard (681) which may be
removed by laking oul the two screws (657) at the bottom of
the putlet eavity,

{4) After removing the lead gunrd (551), loosen the hex-head
ahaft screw (579). Keep the shaft from turning by holding the
coupling on the engine end with n wrench or pair of pliers, When
this screw {579) hns been removed, the rolor shaft will slip out
of the bearing (686), leaving the bearing in its housing in the
end bell (B73).

{5) Unless mecesaary, It is best not to disturb the outlet end-
bell (673). If. however, the end-bell must be removed, remember
there nre leads fantened Lo it on the inside, and that it must be
removed carcfully so these leads will not be broken. Unsolder the
lead clips in the outler cavity after removing Lthe lead elipa from
their torminals, and slip the lends through the holes in endbell
{573). Then tap the end-bell, where It is Jolned lo the stator
shell, with u bloek of wood or aoft metal to remote it from the
shill. Unsolder the leads from the binding posts on the inalde of
the end-bell.

(€} To remove the bearing (686) from end bell (573}, remove
the countersunk screws (631) from inside the bearing retainer

ag
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washer [575). This will loosen bolh the intornal (575) ond ex-
bernal (5T4) retniner washers, Tap the bearing carefully on the
cutside edge, working around it to distribute the pressure equally,
until it falls pur,

CAUTION: BE SURE TO RESTAKE THE COUNTEI-
SUNK SCREWS (651) WHICH HOLD THE BEARING

RETAINER WASHERS.

13. ABSEMELY, To reassemble the engine and generator, reverse
the sequence for the disassembly of each component.
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16. TROUBLE CHART. | SYMPTOM | FOSSINLE CAUSE  |CHECK | REMEDY
SYMPTOM | POSSIHLE CAVUSE CHECK EEMEDY | Mufler partially plogged | Mafler Clean put
a. Engine Carburctor needls valve Needle walvo | Hesel. Seu par
Falls to start] Ko fuel in tank _ Fsel tank Fill nat properly sdjusted ::r'“' nkm
or hard 1o | Farl line shut-of noi Shut-off valve, Open = i st
Bhari opeh i o Carbureter cheka lever | Choke lever ! Move 1o Frurll-lhh.
Air vert et apen Alr vemt Open | _ ot in rumning posltion | g8l posltion
E““"""" mpark plig Spark plug Feplaca JPhll:rrl Inliz.l'lhdﬂ' I'l-lhII Cylinaler :::d Clean
Cartsn Spark pl Clean :
I plug ;::l::. _— g L 'Iil'mu; bype spars plug | Spark plug Use Chaemplon
! 45 m¢ wipulva-
l *Erlrk plug peial gap tou Spark plug Adust to 035 n H-n: i
S — — Engin ) Chaled or broken mag- |[High tennion I:h-p.'l.::._
Obatruetion under eur. | Carburetor Ermave, Bee par. mh;m meta hilgh tesalen cshle | cable
tu i e 1 k(3 — - -
I T Yl = Y - L | Exploalors | Too bean & fuel mivture  Carburetor Adfut neadle
[ Obwtrattlon wnder car.  Carburstor Eersove, Hee par, y In carbu- | meedle valve valve
I bureter reed valve reeed walve 1L 1) reior | |
Wet spurk plog _ Spark plug Dry | | Excosaive | bworrect ratio of oil (0| Fodl Replace with
| Water or dirt in fuel | Fuel tank Dirnin, elenn and I amnka Eus in fuel mizture of cor-
E =il from et Fatie
Carbiireter pozals | Carburelor Clean oug wahanm m— —
|__elogged ATy ; Teo rich & misture in | Carbaretar Adjust needle
|E:End'vr-pm1 Terlea Cyrlinder Clenn oul See - earbirvior | meedle ﬂ.ln  valve
| _Plugged | vert hates par, 11 L Peor eylin- | Losss eylinder head  Cylinder brad | Replace gasied
[Mutter plugged MufSer Clean put der-head : I:-ul::r:nd and tighten |
'Iﬂ:r:utn pamts out of |J-T:ml- Adpmsr pap to | :':!:Pm . - s bolts
ad jurtmeni paints A29 in. Sep - o Al
par, 11 b, (3) Loesd apark plug |Spark phog Tighten
e M by IH-MMM nﬁ‘f ik | * | Pesrcrank- | Faolty gasket oa r.ru:k En.ll:.:ue | Replace
< CAER EOim- case boad purkaek |
ID#fc:tin cLpactor Magrelo Erplace. Bog par. presslan o —
- —— L) Faully earlurefar Carburetor Repaes
rl_ll.uft:!iw ool Cell Heplace, Bva pur. . Enaket Easket
- — - . m =i g b, Generniur
Englre Moodsd Crunkears pen and dra
_ | See par e “::,_‘:tf::' Ruglasy
Engice over- Inaafclent oil & fuel Foel Drain ard refill 1 rent |
[} =
Lz;u - ek i | Falls to gen- | Wires nob estsecied LU FE T Retonreel Ses
o 1Spark plug gap ton wide | Epark plag Adjust to 035 ia ki srate rated|  properly for desired In sutlet box | par. 6 1,
pawrr | oulpug saipuf |
Cylinder port koles par- Cylinder Clean ont, Bee
I_ I tially plogped port bales ; Mrill X
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